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PLANTS 
0. NE MILLION K. W. is the ult. imate capacity 

of the Central Station shown at the top of . 
tte page. The Laundry, · illu~Strated below, 

operates a 70 h.p. boiler. 

Both plants are equipped with fuel burning appara• 
tus., designed, ;manufactured and installed by 

. Combustion Engineering Corporation. . 

There is no sharp dividing line between the respoil· 
sibilities of the stoker or burner manufacturer, the 
furnace builder and the boiler maker. Steam Genera· 

. tion is a combined process ofheat liberation and heat 
absorption. The performance of individual elements 
is secondary to the performance of the combination . 
-as d unit. The ultimate goal sought is· to produce 
a dependable supply of steam at minimum cost. 

The operation . of the Laundry is dependent upon 
the performance of this 70 h.p. boiler, while thou·· 
sands of New Yorkers rely upon the East River Sta-. 
tion for light, power, transportation and the many 
material comforts of life which electricity has made 
available. 

The engineering, research and manufacturing facili· 
ties of Combustion Engineering Corporation are 
available to American Industry in raising the stand· 

ards of Fuel Burning and Steam Generation, 

A 70 h. p. boiler 
serves this laundry 

throughout the entire range from 70 
h.p. to 1,000,0()0 K.W.-or beyond. 

CoMBUSTION ENGINEERING 

CoRPORATION 
International Combustio~ Building, 200 MadisonAve.,NewYork 
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Seven Years Later 
,_A backward look at 'school, lessons, the gang, and the problem of the first job 

A. I DVICE is always cheap, often poor, 
fi and it can seldom be accommodat-

ed easily to the problem at ha,nd. 
We choose usually to go our own way, 
to make our own mistakes, to learn our 
own lessons. We want to find the an
swer ourselves. We want to train, to 
test, to vindicate our own judgment. 
We want to conduct our own campaign, 
to be the captain of our own soul. 

These are good signs. So long as 
there is the conviction that one cannot 
dodge the responsibility for his actions, 
individualism seems a promising charac
teristic, at least among intelligent peo
ple. But never mind now about such 
matters of philosophy. I had in mind 
only to indicate, first, that .in these ran
dom observations there was certain to 
be an element of suggestion, criticism. or 
advice. By any of these names it would 
be the same thing. Second, that these 
comments,· perhaps of interest, perhaps 
only amusing, may be of some. use for 
two reasons: Because their authority is 
so dubious they will be analyzed and 
picked at to discover flaws; and because 
this process will stimulate thought and 
probably develop theories . more nearly 
correct. I mean that if all these are 
prdved wrong, o~r time has still not 
been wasted. 

We will begin with the idea of en
gineering as a very popular and genteel 
method of educating young men. It is 
that. Engineering training is "proper"; 
it is approved in all quarters, in society, 
in the business world. One speaks 
proudly of "taking engineering." We 
live, it appears, in an era of industry 
and invention and commerce. What is 
more natural than that a young man 
should wish to become some type of en
gineer. 

Engineering training has a broad val
ue, irrespective of what work one even
tually does, because it teaches one to 
think, it develops an analytical mind: 
Time and again we have been told this, 
and we are sure it is true. It has not 
been shown that other educational en
deavor does not do the same thing, atong 
other lines, given the same mind to 
work with. It may be that once devel
oped, the ability and inclination to think 

By RALPH w. LIDDLE, B.S. '21 
Editor, Edison Round T~ble, . 

Commonwealth Edison Company, Chicago. 

and analyze might be applied to any line 
of work. It is possible that technical 
trammg sometimes · overdevelops the 
physical concept, and thus has a narrow
ing influence. · But let us not start a 
quarrel. 

Two of the attractions of engineering 
training then are its timeliness with re
spect to the· age we live in, and its un
doubted potential value in general men
tal development. Another is the inborn 
liking boys and men have for material 
things, for making, seeing, and deter
mining why the wheels go 'round. An
other is the factor of succession-the 
boy whose father ran a railroad loco
motive, the flour·mill at home, or was in 
fact a noted engineer. These boys must, 
of course, be engineers. . If the boys are 
themselves in doubt their parents or rel
atives sometimes insist that they become 
engineers. 

So we find in technical schools a con
siderable number of bright sensible 
young men who are not really engineers 
at all. I am not the first to make this 
discovery, by the way. The, condition 
is not the fault of the students, or of the 
schools, or of the times, but of all three . 
of these, plus other things. It will be 
corrected very likely by more careful ob
servatiorl of students, and a broad realiz
ation of the simple fact that engineering 

·is by no means the single grand enter
prise. My own notion is that ~he final 
loss here is not relatively serious, but 
still unfortunate. In examples I know 
of It is always clear that the error in 
choice might easily have been greater, 
and that the non-engineer seldom is dis
satisfied with his training. One sees 
that, after all, four years are only four 
years. 

Making suggestions in regard to the 
engineering curriculum is a popular 
pastime. With all. the expert advice 
university professors get from alumni 
and other meddlers it is indeed a sad 
commentary tha:t educational progr.ams 
have not long ago been perfected. But 
such is the case, and we must. have our 

say. No matter if we know very little 
of changes that have been made in. the 
past few years. So much the better, in 
fact. Our viewpoint is fresh, perhaps 
too much so. 

We will grind our own axe first. 
This article, as the product of an alum
nus, will do its bit to prove that enc 
gineers are in need of better training 
in writing. Curiously enough, the mat
ter_ of training in expression . was men
tioned first by two old 'graduates ques
tioned on the needs of the young en
gin.eer. It must be obvious that a man's 
ability to think clearly is greatly dimin
ished in value if he cannot express these 
thoughts and conclusions in writing and 
speaking. Proficiency in expression will 
aid him ih any line of work, and in 
nearly every job he has to do. The se
rious importance of this faculty of ex
pression becomes more apparent the 
more one considers it. 

Enlargement of this branch of tlie 
,curriculum perhaps will not be wel
comed by the student. I remember with 
what glee I ducked English IV in high 
school. I remember the· impatience with 
which we engineering students studied 
rhetoric, wrote themes, and. on rare oc-

. casions, took public · speaking. This 
stuf( we scornfully alleged,. was not en
gineering. We wanted more of a mon
key wrench and slide rule flavor in our 
educational diet. Let the academics toy 
with literature and writing and talking 
if they wished. We were made of stern
er stuff. I can laugh at this now be
cause it was so foolish, but I cannot 
conjure up the valuable training I 
might have had, nor will you be able to. 

THE medicine that will ~elp eliminate 
, our infirmities is not always that with 

the pleasantest taste. A limited power 
of expression is a. too common infirmity 
d~ the engineer-one of which he some
times even boasts. I would prescribe 
a strong dose of preventive medicine 
during the training period; and never 
mind if the patient complains of the 
taste. 

On every hand one hears that there 
should be more of commercial subjects in 
engineering courses. · The problem of 

(Continued to pqge 18) 
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~Origin of the Techno-Log 
·A briif description if the growth and development 

oj student publications on the 

engineering campus 

By FRANCis J, Fox, CH.E. '30 
Associate Editor 'of the Techno-Log 

JUST. thirty-five years ago the foun
dations of the present TECHNO
LoG were laid iri the first edition 

· of the "Y em· book of the Society of 
Engineers." The Society of Engineers 
had long been an a.ctive organization in 
what was then the College of Engineer
ing, l\1etallurgy, and the Mechanic 
Arts, when in 1893 it decided to pub
lish a year book. This year book, which 
was the first publication of its kind in 
connection with the engineering college, 
was in charge of an editorial committee 
representing the departments of ·civil, 
mechanical and electrical engineering, 
mining and architecture. The volume 
was essentially technical in scope and 
consisted entirely of articles contributed 
by students, graduates and faculty mem
bers in the various scientific depart
ments of the university. Henry B. Av
ery, M. E. '93, as managing editor, 
headed the editorial committee in charge 
of the 1893 edition, and John W. Erf, 
C. E. '93, was the business manager. 

During the fifteen years that followed,, 
the society underwent a gradual expan
sion until the one hundred twenty-two 
page yearly publication became inade
quate for its needs. In November, 
1908, the name was changed to the 
"Minnesota Engine~r" and the mp.ga- · 

zine appeared on the campus as a quar
terly, For the year 1908-09 George 
M. Shepard, C. E. '09, was chosen ed
itor-in-chief, and Rollo J. Cobarr, E. E. 
'09, was made business manager. 

An editorial by Mr. Shepard in the 
first issue after the reorganization set 
forth the aims and policies as follows : 
"The object of this publication is three
fold : first, to be the official organ of 
the Engineer's Society; second, to be a 
means of presenting to the public tech
nical articles by alumni, students and 
others; and third, to contain current 
and alumni news." 

An editorial staff consisting of E. W. 
Leach, C. E. '10, F. yv. Buck, M. E. 
'09, F. T. Paul, C. E. '09, and 0. B. 
Poor, E. E. '09, was appointed, and 
the magazine set out to accomplish its 
new purpose. 

AN advisory board composed of Pro
fessors Constant, Flather and Shepard
son was formed. Frederick S. Jones, 
who was at that time dean of the Col
lege of Engineering, was named to head 
the committee. This board, under the 
leadership of Dean Jones and later of 
Dean Sheriehon, functioned until pub
lication of the "Engineer" was suspend
ed in December, 1915. 

SOME EARLY EDITIONS 

Left: YEARBOOK of 1897. Center: 
1892-93 YEARBOOK. This was 

the first edition to be published. 
Right: March 1910 edition 

of the MINNESOTA 
ENGINEER 

THE 1928 TECHNO-LOG 
This is a reproduction of the 1928 Engineer's 

Day edition. The cover was designed by Walter 
J. Huchthausen. 

During the following six years there 
was no publication and not a great deal 
of activity on 'the technical campus, but 
in November, 1920, the Association of 
Engineering Students, a reorganization 
of the qld Soci'ety of Engineers, decided 
to re-establish a magazine in the tech
nical colleges. 

As the result of this decision, Martin 
F. Wichman and 0. F. Beeman were 
chosen managing editor and business 
manager of the new monthly, which 
was to be called the Techno-Log. 

A small room on the fourth floor of 
the Main Engineering building, scarce
ly more than a "cubby hole," was trans
formed by virtue of two desks, a plain 
table, some chairs, a typewriter, and 
several energetic engineers to the publi
cation office of the "MINNESOTA TEcH
NO-LOG." 

After much hard work on the part of 
the staff, the first issue came off the 
press with news, alumni notes, edito
rials and several technical articles. 

Constant changes in the membership 
of the staff became the rule for the first 
few issues, and in January, 1921, Carlos 
W. del Plaine, C. E. '21, succeeded Mr. 
Wichman as managing editor. As the 
staff became more thoroughly organ
ized, more articles were printed, illus
trations became more frequent, and a 
humor column was added. 

THE following paragraph taken from 
an editorial that appeared in the No
vember issue of 1921, of which A. E. 
Horstkotte, C. E. '21, was managing 
editor, gives somewhat of an idea of the 
success with which Mr. del Plaine's ef
forts of the preceding • year met: 
"When the pressure of other duties made 
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it impossible for Wichman to continue 
actively as managing editor, that posi
tion was fiqed by Carlos W. del Plaine. 
Though already a busy man, del Plaine 
took time to adopt the TECHNo-LoG for 
his 'hobby,' as he calls it, and under 
his direction ·its existence was justified. 
Each succeeding issue brought favorable 
comment from the publications of other 
schools, particularly engineering institu
tions. U11der del Plaine's management, 
the business and advertising depart
~ents were put on a substantial basis." 

1 '0ne of the important episodes in the 
history of the TECHNo-LoG took place 
in April, 1922, when L. M. Bergford 
was managing editor, and Otto Person 
was business manager and the TECHNO
LoG became a member of the Engineer
ing College Magazines Associated. 

The E. C. M.A.' is an association .of 
technical magazines published in the 
various engineering colleges of the Unit
ed States. It was formed in 1920 as a 
means of gaining adequate representation 
for the widely scattered college publica
tions in soliciting national advertising 
and to improve the quality of the mem
ber magazines. 

Prior to actual membership in the 
Engineering College Magazines Asso
ciated, th~ TECHNO-LOG adopted sev
eral of the association's standards of 
practice including the seven by ten inch 
page size which has since become the 
standard size for nearly all college peri
odicals. 

Clarence W. Teal, E. E. '24, man
aging editor, and Philip W. Richard
son, E. E. '25, business manager, made 
an innovation in TEcHNo-LoG pro
cedure when they published the edition 
of June, 1924, in which the regular 
alumni column was extended to form a 
directory of all the alumni of the Col
lege of Engineering and Architecture, 
the School of Chemistry and the School 
of Mines. This alumni edition estab
lished a precedent which has been fol
lowed with increasing favor. 

The third of October, 1924, was a 
memorable day in the life of the TECH
No-LoG, for oh this day, as the result 
of the unceasing efforts of Albert W. 
Morse, who succeeded Mr. Teal as 
managing editor, the office was moved 
from the small, dark room on the top 
floor of the Main Engineering building 
to its present quarters-a large, well 
lighted room on the ground floor of the 
El~ctrical Engineering building. 

RESIGNING the managing editor-
. ship in January '1925 in order to take a 

position with the Minneapolis Civic ahd 
Commerce Association, Mr. Morse was 
succeeded by Kenefick Robertson and 
Herman F. Beseler as managing editors. 
Although he was away from the univer
sity, Mr. JVIorse kept in close contact 

with the affairs of the TECHNO-LOG and 
did much to direct its policy. In. May,-
1925, he drew up a constitution provid
ing for the maintenance of the TECHNo-· 
LoG as a separate· organiz.ation from. the 
Association of Engineering Students. 
The constitution provided' for·the forma-. 
tion of an organizatioh to be known as . 
the :r'ECHNO-LoG association ·and to be . 
composed of all students in engineering, 
architecture, chemistry, and mines. 

At the annual all-university elections, 
seven students are elected from this as
sociation, who with the deans of the 
College of Engineering and Architec
ture, the School of Chemistry, and the 
School of Mines, serve as the TECHNO
LoG board. This board elects the man
aging editor and confirms the appoint
ment of the business manager, who is 
selected by the editor. 

This constitution was adopted by the 
engineering students at the all-university 
elections in May, 1925, with but three 
dissenting votes. A few minor changes 
were made in the constitution at the 
spring elections in 1928. · 

Under the editorial guidance of Paul 
'B. Nelson, E. E. '26, a complete June 
issue was 'published in 1926, and in ad
dition to this a forty-four page alumni . 
directory was· put out. 

WHILE Carl F. Luethi, C. E. '27, 
was managing editor and Sheldon F. 
Johnson, E. E. '28, was business man
ager, the 1927 national convention of the 
Engineering College Magazines Asso
ciated was held at Minnesota, with the 
TECHNo-LoG in the role of host. 

Immediately after coming into office 
in October, . 1927, Lawrence A. Claus
ing, E. E. '28, and Carl E. Swanson, 
E. E. '28, set out on a campaign to put 
the magazine on a blanket subscription 
basis. After a year of woi·k, during 
which the signatures of over ninety per' 
cent of the engineering students were ob-

tained as being in favor of the blanket 
tax, the Board of Regents granted the 
request, and the publication is now un-' 
der the blanket subscription plan. 

THE blanket subs~ription plan is a 
method which' is used by several other 
engineering magazines at other colleges 
and univetsities and on this campus by 
the MINNESOTA DAILY. Under this 
plan, the TECHNo-LoG subscription 
price is added to the incidental fee of 
each st.udent in the College of Engineer
ing and Architecture, the School of 
Chemistry, and the School of Mines. 

This gives all engineering studen1ts the 
publication, assures the publication . of a 
definite income, and obviates the neces
sity of overworked staff members carry
ing. on a s)lbscription campaign a~d col
lecting money. 

Of all the issues published during the 
year, the June issue is by far· the most 
important. The entire staff spends many 
weeks of careful compilation of the ad
dresses of the alumni. 

No doubt this work is appreciated, 
'and is found va1uable by the alumni, for 
men who. have been long away from the 
university and who are sometimes in the 
far corners of the world, write for the 
June issue as early as January. The 
various staffs have always felt that if 
this issue is of value in keeping the grad
uate in touch with "the old gang," the 
work put in it is wen worth while. 

From this brief history of the TECH
NO-LoG it might seem that none others 
than managing editors and business 
managers had a hand in its growth and 
development. Of course this· is .not the 
case, but as the long list of those whose 
time and energy went into the making 
of past TECHNo-LoGs is far too great/ 
to reproduce here, letit be said that their 
work has been greatly appreciated in the 
past and will be more appreciated in the 
future. 

THE MAGAZINE AFTER RE
ORGANIZATION 

Left to right: December 1921, No
vember 1923, and April 1926 

(Engineer's Day edition). Note 
the variation in the cover 

design from year to year. 
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Rayon 
A triumph of moder'!' chemical and mechanical 

engineering now the third most 

important textile 

By RALPH E. MoNTONNA 

Assistant Professor of Chemical 
Engineering. 

W HEN a business, even a textile 
business, passes the hundred mil
lion dollar mark, it is worthy 

of consideration by engineers because it 
is a potential source of employment. 
When ''it ranks as the third most impor- . 
tant textile, and this country is the 
world's leading producer, its economic 
importance commands the attention of 
technical men. And, finally, when that 
business is the creation of chemists, 
chemical and mechanical engineers, 
there is romance in its st9ry which holds 
interest for an audience of engineers. 
That is the position of rayon in the 
business world today. 

In 1913 ·this country produced only 
about pne and a half million pounds of 
rayon valued at a little over three mil
lion dollars, while, in 1926, ·sixty-three 
million pounds valued at over one hun
dred million dollars was. our output. 
This· forty-fold increase has taken place 
while the world output was increasing 
seven-fold. 
. It was in 1922 whe~ the world pro
duction reached eighty million pounds 
that rayon assumed the third position in 
the textile world, passing silk which had 

. an annual production of about seventy 
million pounds. Up to this time the 
fibre had been known as "artificial silk." 
This designation is clearly a misnomer; 
since it is a distinctly new textile fibre 
which is neither an artificial silk, nor 
in any sense a substitute for silk, but 
occupies a unique position of its own. 
Recognizing these facts, the American 
Association of Textile .Manufacturers 
sought a name which would be distinc
tive and finally agreed upon "rayon." 
The new narhe has met with wide ac
ceptance in this country, but not as com
.pletely in Europe where the old term 
"artificial silk"-German Kunstseide
is still largely used. 

HISTORICAL 

Of all 'flbres, silk is the simplest, the 
most perfect and the most highly prized. 

·It is natural therefore, tha:t there should 
be attempts to duplicate Nature's handi
work or prepare a substitute. The first 
recorded suggestion of this kind is ac
credited to Reaumur, a French ento
mologist, who, in 1734, published the . 

results of his studies of the silkworm and 
its method of producing silk, and sug
gested the imitation of this much .desired 
natural fibre. Because of the technical 
difficulties, nothing came of this sugges
tion for one hundred fifty years. In 
1875, Andemars, a S:wiss chemist, puri
fied a paste of young mulberry branches 
and treated it with nitric acid. He dis
solved his product (nitrocellulose) in 
ether-alcohol, added an etherial solution 
of india rubber and spun the mixture 
by drawing out a thread by means of a 
steel point into water. The process was 
not a commercial success, nor were the 
efforts of Crookes, West on, S~an, Pow
ell, and others, who, in 1882 and the 
following years, tried to make. carbon 
filaments. for electric lights from nitro
cellulose impregnated with rare earth 
oxides. But these· efforts served to iron 
out many technical difficulties and un
doubtedly contributed to the success of 
Count Hilaire de Chardonnet, who has 
been called the "father a.f rayon." His 
process' was disclosed in· a sealed docu
ment deposited with the French. academy 
iu-1884 and the year 1891 witnessed the 
commercial production of nitro~cellulose 
rayon at Besancon .. 

OTHER methods for,producingrayon 
were rapidly developed. In 1890, ·Des
paisses patented the cuprammonium proc
ess, but he died before working his pat
ents and this method was first used 
commercially in 1897 by Pauly, who im
proved the original method slightly. In 
1892, Cross, Bevan and Beadle discov
ered viscose or cellulose xanthate, and 
this 'was soon utilized by Stern as the 
basis for another method of producing 
rayon, the method which today is used 
for about eighty per cent of the rayon 
manufactured. · At about the same time, 
cellulose acetate was produced by Cross 
and Bevan and successfully devdoped in 
Germany by the firm of Donnersmarck 
into a fourth process for producing ray
on. Other processes have been proposed 
from time to time, but have not been 
commercially success~ul. One· which 
was patented in Holland last year, 
however, based on cellulose for.mate, 
sho\Ws some promise of giving competi
tion to the four successful methods: 

Here is a close up of a skein of rayon on the reel. 
Lacings are put through these skeins to keep the 
crossin.gs so that the skein may later be unwound 

without any tendency to tangle. 

MANUFACTURING PROCEDURE. 

The process of manufacture of rayon 
naturally divides itself into three steps, 
the chemical procedure, the mechanical 
or spinning process and the textile op
erations. Rayon is a continuous fibre 
like silk, but its fundamental raw mate
rial is cellulose, which is the basis of 
cotton and paper, and occurs naturally 
in the form of short staple fibres. It is 
necessary, therefore, to subject it to 
chemical tre_atment which will get it 
into a condition such that it may be spun 
into a continuous fibre. Subsequently 
it must go through some purely textile 
operations like any fibre to prepare it 
for weaving or knitting. 

The chemical treatment aims to get 
the cellulose into solution from which it 
can be spun. This is done in two ways, 
either by colloidal solution of the cellu
lose itself, or by changing the cellulose 
into a derivative which is soluble. Cel
lulose is insoluble in all ordinary solv
ents, but certain reagents have the pow
er of "dispersing" it in colloidal solu
tion, and this process is the basis of one 
of the four successful manufacturing 
procedures. Cellulose falls into that 
class of natural substances occuring 
most abundantly in nature as the struc
tural material of plants, namely the car
bohydrates, which brings it into the or
ganic classification of alcohols. This al
coholic nature renders it capable of 
forming esters with acids and these est-. 
ers ani soluble in various organic or in
organic solvents. The other thre~ 
processes are based on thes·e facts. After 
spinning, in two of these processes, the 
ester is hydrolyzed removing the acid 
group and regenerating the cellulose in a 

These photos are furuished through the courtesy 
of the Du Pout Rayou compauy. 
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slightly modified form known as hydro
cellulose, which is the same as that ob~ 
tained when the colloidal solution ·is 
~pun. Thus three processes give a ray
on made up of hydrocellulose which is, 
chemically, practically the same as cot
ton or paper. The fourth process re
tains the cellulose as the ester derivative 
of acetic acid. The four different chem
ical procedures will n~w be considered, 
following which the spinning and tex
tile steps will be described. 

CuPRAMMONIUM PRocEss 

THIS process depends on the· fact that 
cellulose is colloidally dissolved or "dis
persed" by a solution of cuprammonium 
hydroxide known as Schweitzer's re" 
agent. The reagen.t may be prepared 
by dissolving copper hydroxide in twen
ty-two per cent aqueous ammonia 
which was Schweitzer's method or by 
the process of Wright, who dissolved 
copper chips in concentrated aqueous 
ammonia by blowing air through the 
mixture. 

The source of the cellulose is cotton 
linters, the short hairs sticking to the 
cotton seeds after ginning which are too 
short to be used by the cotton textile in
dustry. Purified sulfite wood pulp may 
be used, but offers no advantages at the 
present time. Two general procedures 
are used, one by which the cuprammon
ium solution and hydrocellulose are pre
pared separately and then dissolved 
which is known as the two-step proc
ess, and the other in which the solution 
and formation of hydrocdlulose take 
place simultaneously. The first method 
is the one used in Germany k~own as 
the Glanzstoff method. The cotton lin-

ters are boiled for three hours with a 
dilute solution of sodium hydroxide and 
sodium· carbonate under ·pressure to par-· 
tially hydrate the cellulose, washed, put 
through a "teasing" machine to loosen 
up the fibres, bleached, washed again, 
and centrifuged. ·. The Schweitzer solu
tion is made by Wright's method at 4° 
C. and stored in graduated reservoirs so 
the concentration can be regulated. So
lution of the cellulose is affected in hori
zontal irop cylinders rotating at · 60 
r.p.m. and it is filtered through three 
filters of metal doth of successively in
creasing fineness. · 

In the one-step process, the· linters are 
first teased, bleached, etc., and finally 
stirred for two hours with a solution of 

The length of this ·article cloes not permit us to 
P.ubli~lt it complet~ in this-issue, but because of-its· 
ttmelmcss and obvzous value we are breaking from 
our policy of rtno cotzfinued articles" and are !to/d
ing o•CJer t/Je remainder for the November twmber 

sodium hydroxide to produce the hydro
cellulose. Blue vitriol is then ·added 
which produces a precipitate of copper 
hydroxide. Ammonium hydroxide is 
next added to produce the cuprammon
ium base, the whole mixture is cooled 
and the cellulose dissolv~s upon the ad
dition of more ammonia. The sodium 
sulfate settles out, the solution is decant
ed and filtered. By either process it is 
important to keep the temperature low 
and carefully regulate the concentration 

.of copper and ammonia to obtain the 
maximum concentration of cellulose. 
The solutions must be protected from 
air which oxidizes the cellulose, produc~ 
ing a weak: fibre, and from carbon diox
ide, which precipitates the cellulose. 

:This 'cut illustra J:hr~win~'oper.atiot;:·~hich consists iri prifting the twist in the yarn by winding it 
from one ~p,ool .to another. .One of the spools is driven at a high rate of speed while· the 

other turns very slowly. 

Two kinds of "setting baths" are used 
into which the cuprammpnium solution 
is spun. Acids precipitate a coppercfree 
cellulose hydrate in the form of opaque, 
milky, weak threads. Alkali solutions 
of over five per cel).t strength precipitate 
a cupro-alkali-cellulose from which the 
alkali is removed by washing with wa
ter and the copper by washing with 
dilute acids, leaving a clear, strong, elas
tic, coppery-colored thread of hydro-cel
lulose. The latest trend is toward the 
use of the alkaline coagulation method 
followed by the acid wash because the 
thread has better water-resisting proper
ties although the coppery color is no
ticeable. 

NITROCELLULOSE PROCESS 

This process depends upon the fact 
that certain nitric acid esters of cellulose 
-often incorrectly called nitro-cellulose 
-are soluble in various volatile organic 
solvents and can be spun from such solu
tions by evaporation or by coagulation. 
Cotton linters here also are used as the 
source of cellulose and are put through 
the same· processes of teasing, scouring, 
bleaching and washing. as in the cupram
monium process. Finally, the cotton is 
dried to a very small percentage of mois
ture and stored in airtight cans. The 
nitrating acid consists of a mixture of 
concentrated nitric and sulfuric acids of 
various proportions ·depending on the 
temperature and degree of nitration de~ 
sired. The nitrators are either iron or 
stoneware pots set in water ·baths Jar 
cooling purposes. 

TWO methods of nitration are in ~en
era! use, the Thompson displacement 
process and the Dupont or rapid process. 
In the former the nitrating aci~ is placed 
in the pots and the dry cotton· stirred in 
with aluminum . f.orks .. A perforated 
segmented cover is placed ovt:r the charge 
so that the c)large just wets its bottom 
and water isrun over the top to a depth 
of two inches. This prevents. fumes and 
very little.mixing takes place. At 30°C.' 
nitration takes from one to two hours 
depending on the strength of acid used. 
The strong spent add is then drawn off 
through a cock at the bottom, while wa~ 
ter to displace it is run in at the top. 
This washing is continued until the wa
ter coming· off is only slightly acid when 

· the nitro-cellulose is removed and is 
ready for stabilizing. This process has 
the advantages of safety, low cost of la
bor, power and maintenance, and better 
yield. The disadvantage is ·that it is 
slow. 

The Dupont method is much better 
suited to large scale production. The 
pots are of iron and equipped with agi
tators which are run at 70 r.p.m. while 
the cotton is being charged, then at 35 
r.p.m. Nitration is complete in 18-24 
minutes. The paddles are then speeded 

{Continued on page 26) 
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Indian Homecoming 

MINNESOTA has long been criti
cized by her students and alum
ni as well as by rival univer

sities for her failure to propagate and . 
keep alive suitable traditions. There is 
at least one tradition, however, which 
was founded long ago, in the cradle days 
of our university, which has been kept 
alive and has burned higher and higher 
each year. I am speaking of the tradi
tion of Homecoming. At no university 
in the Big Ten, and probably at no 
other college or university in the coun
try. has Homecoming beeri the big day 

T HE committe.e will be headed by 
John C. Newhouse, senior elec
trical; Adolph Ringer, ·mechanical 

erigineering; George Meffert, civil en
gineering; Melvin Elmquist, electrical 
engineering ; Janet Leib, architecture ; 
and Ray Higgins, c:1emistry, are on the 
committee. 

. The plans for the day will follow 
closely those carried out in preceding 
years, taking special care for the com-

1f N the spring of 1927, after the his
Jl toric engineers-foresters class scrap, 

a reconciliation was effected which 
resulted in the organization of the rooter 
section. With Pi Thompson and Leon 
Meim as the motivating influvnces plans 
were made for these two groups of husky 
male students to get together and ex
pend their surplus energy cheering for 
Minnesota in a section of their own. 

This idea was enthusiastically received 
by the senate athletic committee, the 
deans of the various colleges and the 
Minn~sota alumni association, but. in 
view of past attempts both at Mfnnesota 
and other big ten colleges, they were 
very skeptical of its success. However, 
they promised their assistance, and gen
erously co-operated with the committee. 

Engineer's rooter sec
tion in action at the 
Minnesota - Wisconsin 

game in 1927. 
The "M" is formed 
by reversible maroon 
and gold caps worn 

by the rooters. 

JosEPH E. OsBORNE, Gen. Chm. 

in college life that, it has been here at 
Minnesota. 

In 1927, the Crusade Homecoming 
under the capable direction of Doren 
Eitsert was the most satisfactory cele
bration that we have had at Minnesota. 
Each year the group in cha"rge of the 
plans has gone to more expense and ef
fort to make the Homecoming attractive 
to alumni and students alike. This. year 
is no exception and the committees have 
been working for weeks making prepara
tions for what we hope will be the big-

ENGINEERING HOMECOMING 

]OHN NEWHOUSE, Chairman 

fort and convenience of the homecoming 
engineers. 

\Vith this idea in mind, room 135 in 
the Main Engineering building has been 
secured. This room will be furnished 
with comfortable lounges and chairs, and 
will serve as a headquarters for the 
alumnus, where he can meet his old 

' 
1928 ROOTER SECTION 

By HoMER D. THOMAS, M. E. "31" 

The system used so successfully by the 
larger schools on the west coast was 
.adopted for use in our section. Each• 
member was provided with vari-colored 
cards and a special rooter club cap which 
was worn at each game. The cap which 
was adopted and which is being worn in 
the section again this year, is of a re~ 
versible type, maroon on one side and 
gold on the other. These caps by reason 
of their two-color construction made 
possible the formation of a maroon and 
gold "M" which was used as the back
ground for the patterqs formed with the 
colored cards. 

gest and best Homecoming Minnesota 
has ever had. An Indian theme has ,been 
selected as the Homecoming motif and 
will predominate through" the decora
tions of the campus buildings, fraternity 
and sorority houses as well as the down 
town stores. Chief Two Guns White 
Calf of the Glacier Park reservation of 
Blackf.eet Indians, accompanied by a 
dozen braves and squaws are coming to 
give a touch of originality to the pro
gram. Chief Two Guns White Calf 
is the Indian whose picture appears on 
the Buffalo nickel. 

classmates and talk things over. Re
freshments will be served throughout 
the morning. 

Adequate parking space will be pro
vided for the graduates in the rear of the 
Electrical Engineering building, and 
will be for the exclusive use of the 
former engineering students. 

The program for the day will wind 
up with the Chicago-Minnesota football 
game in the afternoon. 

Two cards were distributed at each 
game, one maroon and gold and the oth
er bea:ring the colors of the visiting 
team. Owing to the impossibility of 
getting a group of approximately seven 
hundred to· appear for practices, instruc
tion cards were prepared and placed on 
the individual seats. These contained 
complete directions for the presentation 
of each design. This made it possible 
for the rooter king to merely call for a 
certain design. instead of giving specific 
directions for each formation. 
Th~ section appeared in action at all 

conference games during the seasori, and 
was declared· a complete success by the 
alumni and all others interested in the 
development of school spirit at Minne
sota. 
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News from the Technical ,Campus 
Stuaent and faculty activities-departmental notes-notable alumni work 

1\Iinnesota to Be· Hosts 
to Eta Kappa N.u 

T HE Minnesota Omicron chapter of 
Eta Kappa N u will be, hosts to 

. the national convention of the fra
ternity on Friday and Saturday, Novem
be~ 2 and 3. Representatives from each 
of the twenty-six active chapters are ex
pected to attend, and preparations are 
being made to handle about fifty dele
gates. Arrangements have been . com
pleted to run .a special car from Chicago, 
arriving in Minneapolis on Friday morn
ing, to accommodate the delegates com
ing from the eastern schools. 

Raymond C. Freeman, president of 
Omicron chapter and general chairman 
of arrangements for the convention, has 
announced a program for the two days 
that is expected to keep the delegates 
busy, insure their having a good time, 
and leave them with a good opinion of 
the Minnesota engineering campus. The 
majority of the visitors will arrive Fri
day morning, and will proceed immedi
ately with registration. The first busi
ness session will occur late Friday morn
ing, and will be followed by an informal 
luncheon. The afternoon will be occu
pied with business sessions, and the eve
ning program calls for a smoker, to 
which all alumni members of Eta Kappa 
N u residing in the Twin Cities are in
vited. Business meetings are again 
scheduled for Saturday morning, with 
a luncheon at noon. Delegates in all 
probability will be taken on a tour and 
inspection trip Saturday afternoon, but 
details of this part of the program have 
not yet been completed. The climax 
the convention will come Saturday eve
ning. with the annual banquet, which 
will be held at the Nicollet hotel. 

Visiting engineers who are members of 
fraternities with chapters on the campus 
will be housed at their respective chapter 
houses, while the rest of the delegates . 
will make their headquarters at the Nic
ollet hotel. Campus headquarters will be 
established in the Electrical Engineering 
building, where the convention meetings 
will be held. 

Committees appointed by Ray Free
man to plan for .the convention include 
Lester Borchardt, program; Erling Sax
haug, housing; William H. Painter, 
publicity; James E. Specht, finance; W. 
Glenn Williams, banquet; John Millun
chick, smoker;· Irwin Vigness, luncheon; 
Clinton J. Johnston, tour; William De" 
Voy, 'transportation; and Lloyd Oman,· 
alumni. 

New Appointments to 
English Faculty 

The English Department announces
the appointment of the following inc 
structors: Hoffman R. Hays, John E. 
Davis, and Clifford Raga. Mr. Hays 
was graduated from Cornell, and re
ceived his M. A. from Columbia. Mr. 
Davis completed his undergniduate work 
at Minnesota and obtained his master's 
degree from Michigan. Mr. Raga, 
aft.er being graduated from Minnesota, 
studied for his master's degree at Illi-
nms. 

New Equipment in the Experi
mental Engineering Laboratories 

DUE to the increase in the number 
of students and the growth in the 
work in the Experimental Engi

neering Laboratories, it has been essen
tial to find new floor space. This has 
been partially met in an inexpensive 
manner by the addition of a balcony on 
the east side of the laboratory. This bal-

. cony is of steel construction, with wood 
floor and provides an area of':20x100 ft .. 
and will be used for gei1eral' laboratory 
work. In the construction of this· bal-

~ 

Lewis Talus Research Post 
After two years spent at. Minnesota 

in intensive research in the field of pho
to chemistry, Dr. Bernard Lewis, who 
was working under a National Research 
fellowship which he obtained at Cam
bridge University, has .left the School of 
Chemistry, and is now at the University 
of Berlin. 

. . cony, 'several changes were required in 
the high pressure steam line. It was 
found cheaper to put in a new four inch 
line with welded joints than to make 
these changes using the old type connec
tions. 

Dr. Lewis expects to remain in Ber
lin fo.r a year, during which ·time he will 
spend his time working on problems in 
gas kinetics under Dr. Max Boden
stein is known as a world authority on 
gas kinetics and is the author of many 
books and papers on this subject. 

~ 

Aeronautical Engineering 
Let's have it in terms of bolts and 

gears! As an aeronautical engineer, or as 
an engineer, one is interested in knowing 
the aims of that particular branch of en
gineering. 

It is the primary object of the course 
to train· men tor flying. To further this 
aim one receives a general ground school 
training. However, as one advances in 
the course he specializes in designing mo
tors, o'r aerodynamics. He may prefer 
lighter-than-air craft to heavier-than-air
craft or vice versa. 

In charge of this branch of engineering 
we have: B. J. Robertson, whose particu
lar subject is engines, G. Hoglund, . in 
charge of airplane design, and C. Boehn
lein, in charge of aero-dynamics. 

Mr. Boehnlein spent last spring devel
oping the aviation curriculum. The course 
is still in: a premature state and much· is 
to be done toward stimulating active in-
terest· in the course. ' 

Mr. Robertson spent the summer expe
rimenting with internally cooled motors. 
In connection with his work he corre
sponded with men at Wright Field upon 
the subject. 

Mr .. Hoglund spent two months at the 
naval· air station at Lakeh)lrst, New Jer~ 
sey, studying lighter-than-air craft. 

During the early summer a new test
ing machine was purchased by the Min-

. n'esota' · Highway Department and in
stalled f~r joint use by the Highway De
partment and tne- University. It is a 
400,000 pound· Universal machine and 
provides capacity twice as large as any 
previous machine. This will be of ex
ceptional value to the work in the Struc- · 
tural and Concrete Departments. The 
Structural Department also has acquired·. 
a Beggs deformeter for determining 
stresses, flexible structures. By this equip
ment it will be possible to solve many 
problems which are impossible of mathe
matical analysis. 

Of interest to Aeronautical Engineers 
is the fact that the Navy has furnished 
a ' considerable amount of laboratory· 
equipment to be used for structural pur
poses in the new course in Aeronautical 
Engineering. The equipment consists of 
a complete airplane, a twelve cylinder 
Packard motor, a twelve cylinder Lib
erty motor, with many spare fuselage 
and motor parts and a rather complete 
line of airplane instruments. The in
struments include altimeters, tachome
ters, flight speed indicators, etc. 

A new exhaust line and fa~ h~ve been 
installed to take care of the exhaust 
gases from the engines as well as safety 
devices on several machines. 

As well as the above mentioned equip
ment many small pieces of apparatus 
have been acquired, a new Ford motor, 
steam and gas engine indicators, calori
meters, balances, gauges, etc. Thus the 
laboratories are gaining in modern equip
ment but one should not lose sight of the 
fact that much .of the old equipment ·is 
becoming obsolete. 
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T HE TECHNO-LOG is now in its ninth year of publication 
and it is with pleasure and pride that we look back seeing 

the improvemer,l.t and advancement that has been made in· the 
past yep.rs. This improvement has taken many days and 
nights of work: by the men that have preceded the present 
staff and we are awed by the mass of work that is ahead of . 
us. \iV e only. realize the vastness of the toil and initiative dis
played in the former vo'lumes. 

It is due to last year's managing editor and business man
ager, Lawrence A. ·Clausing and Carl E. Swanson, that the 
TECHNo-LoG has taken ar'wther step along the path of ptog· 
ress. It is with a great deal of pleasure that the present man
aging editor recalls the days :spent working with these men; 
gaining in experience which he hopes will help make this 
year's TECHNo-LoG more interesting to its readers. 

Lending a Helping Hand 

E VERY year sees the start of a Freshman class, a class 
that will in the years to come be the Senior class. It 

is these men that will carry on the traditions and the activities 
of the college. The upper class men who now have the im
portant positions are looked upon by these Frosh as having 
attained heights which are reached only through "pull." This, 
in the most cases, is not true-for there are few men holding 
any office which they .can not successfully handle. All of 
these men who are holding offices have started at the bottom 
and worked to the top by their own efforts. Yet, it is ti:t.ie 
that a helping hand is a big lift. 

When any upper class man sees a freshman who is willing 
to work and who is interested in the advancement 'of the Engi
neering college why not give him a lift? He may need just 
the help that you are the best fitted to give him. Whether it 
is help with his studies or with some other activity, help him. 
Remember that you were a freshman just a few years ago. 

Another School Year 

0 N every side we hear friends greeting each other and 
telling of their plans for the coming year. Other groups 

of men are talking about their work and good times of the 
past summer. Among the activities planned are sports-foot
ball, baseball, basketball artd the like-and politics. Many 
men are going to study and improve their grades-other men 
are going to loaf the year away-and still others do not know 
just what they want to do. These are the men that we would 
like to interest. 

The TECHNO-LoG is the engineering publication on this 
campus and belongs to all engineers. All engineers should 
be interested in it .and its welfare. Among the men that are 
interested in the TECHNo-LoG are men who aspire to posi
tions on the staff but who do not feel that they are adaptt<d to 
editorial work, others of these men feel that they could not 
successfully sell advertising. But regardless of ability to write 
or sell there is always something for you to do' on the staff. 
The TECHNo-LoG office is the center of activities on the engi
qeering campus and no matter what line of endeavor a student 
plans to follow when he getshis degree he will beable to get 
valuable experience here in the office. The TECHNo-LoG 
can always use the men and the men can always ·use the ex
perience that they gain. Come down to room 37 Electrical 
Engineering building and meet the staff and help your maga
zine along. 

Homecoming 

0 NE of the newest of the traditions in the Engineering 
college is that of the special engineering homecoming 

which is a branch of the general homecoming. In the past two 
years the men who had charge of this work have secured· a 
room in the Main Engineering building and furnished it for 
the comfort of the returning graduates. ' Rugs, over-stuffed 
·c~airs, curt~ins ,. on the windows and every other means of 
making' room 137 'as much like home as possible have been 
gathered in the past and used. Room 137 is a place where 
the alumni and their friends can meet their old classmates 
instead of the masses of university alumni. 

October twentieth is the day set aside for home coming 
this year, and again the engineers are far ahead. The room 
has been furnished and the building decorated. All signs of 
school work have vanished and the alumni' will have the same 
old place to lounge and talk over old times. 
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Parking Reports 

T HE problem of automobile parking on the campus has 
reached such proportions that the university administra

tion is seriously debating the question of barring student op
erated cars from the campus. The situation at Minnesota is 
much more serious than at most other colleges and· universi
ties because of the wide territory from which the students 
come. If student automobiles are banned from the campus, 
many students face the prospect of a street car trip of an hour 
or more to and from the university. This, aside from the 
inconvenience, would prove 

lf N each of the various departments of the College of En gi
ll neering the faculty members require different types nf re
pnrts to be written. In the physics department the type of 
report is again different. These various types of reports mean 
that the student is obtaining no training which will do him 
any good, except the calculation of the problem considered. 
This dissimilarity of reports leads to confusion on the part of· 
the student in that when each department requires a different 
type the student does not know just how to write the kind of a 

disastrous to many engineers 
who, after a full day spent in 
class and laboratory, must 
plan carefully and consetve 
their time in order to prepare 
the next day's work. 

The university authorities 
are doing all they can to es
tablish parking spaces about 
the campus, but the building 
program of the university is 
gradually deere asing the 
available ground, and the 
narrowness nf the streets 
makes it impossible to use 
them for parking purposes. 
The only way that we .can 
hope to decrease traffic con
gestion on the campus is to 
park cars in the more out
lying places and drive during 
the day only when necessary. 
The extra block or two 
traversed by the more primi
tive method of walking will 
scarcely be nnticed, artd if it 
will save us the privilege of 
having cars, it should be well 
worth while. 

Think or Follow
Which? 

lf F we were to tie a mill 
.ll stone around our neck 
and jump off the Wash
ington A v e n u e bridge
would you do the same 
thing? You immediately say, 
"No!" 

But-when the country 
suddenly plunges itself into 
the worship of some man, all 

Faculty Sketches 

PROFESSOR J, M. BRYANT, 
former head of the department 

of electrical engineering at the Uni
versity of Texas, was appointed 
professor of electrical engineering 
and head of the department at the 

. University of Minnesota last spring. 
He was born in East Templeton, 

Massachusetts, on July 10, 1877. His early education was 
obtained in the schools and high school of Templeton and in 
Cushing Academy, at Ashburnham, Mass. 

Professor Bryant is a graduate of Worcester Polytechnic 
Institute, where he received the degree of bachelor of science 
in electrical engineering in 1901, and the electrical engineer 
degree in 1909. He obtained his master's degree at the Uni
versity of Illinois in 1911. He was a member of the staff of 
the department of electrical engineering at the University of 
Illinois from 1903 to 1914. 

Immediately after graduation he entered the service of 
the General Electric company. For several years past he 
has been a member of the staff of that company as a con
sulting engineer. He has had a varied experience as a con
sultant in other branches of the field of electrical engineering. 

During the World War, Profe~sor Bryant was president 
of the academic board of the U. S. Army School of Military 
Aeronautics and chairman of the board of control of the war 
schools, at the University of Texas. These duties involved 
a large organization of faculty and students and the expen
diture of large sums .of money. The total enrolment of · 
students in the various army schools under his direction 
amounted to about 25,000 .. 

Professor Bryant is the author of various papers and ar
ticles relating to electrical engineering, and joint author with 
J. A. Correll of a book entitled "Alternating Current Cir
cuits." 

Among the societies in which Professor Bryant holds me:n
bership are: The American Institute of Electrical Engineers 
(director), Illuminating Engineering Society, Society fpr the 
Promotion of Engineering Education (member of the coun
cil), American Association of University Professors, Sigma 
Xi, Tau Beta Pi, and Eta Kappa Nu. 

report that the instructor in 
any particular department 
wants. He perhaps writes a 
report and finds when he has 
submitted it to his instructor 
that it is entirely wrong and 
then has tn rewrite it. 

Is there not some style of 
report that could be made 
standard for all of the labo
ratory courses that the engi
neering students have to take 
from the time that they enter 
the University until they 
leave-some type of a report 
that will give him experience 
and practice which he can use 
when he has finished his col
lege education and has start
ed to work? 

Read This 

W E feel that e~ch ~nd 
e v e r y engmeenng 

graduate should be well 
founded in his particular 
branch of 'engineering, but 
that this is not enough. In 
addition he should have a 
general speaking acquaint
ance with the rest of the 
branches of engineering and 
science. In the coming year 
the TECHNo-LoG will pre
sent articles and stories writ
ten by men who are well 
known to the engineers on 
the campus. These will be 
written in a style that is 
readable and understandable 
by. engineers. These stories, 
it is hoped, will help broaden 
the students' field of vision. 

of us follnw and sing his praises to the skies. If an engineer, 
of whom we. have heard but little, becomes internationally 
known and decides to run for public office,-should we blindly 
follow him because he is an engineer? 

It is also planned to run stories written by alumni who 
are working and who, in these stories, give their view point. 
It is hoped that these stories will make the selection of posi
tions easier for the seniors in the coming spring. 

Of the two men, the best should win, and if a:ll the ed u
cated people in this country would use the brains that it is 
reported God gave them they would not all fall in line and 
blindly follow the beaten path. They would think and con
sider the good that ea<;h of these men would do the country. 
as a whole, and then make their. decision. Let us, the sup
posedly educated portion of the present generation, make our 
own decisions and then cast our lot with the man who will do 
our country the most good. 

There will be some stories by st.udent writers on the ex
periences of these st~dents while they were in the summer 
camps. The civils, t)le R. 0. T. C. units, · an,.d the miners 
all go to camp and these ·stories will be printed, The news of 
the engineering campus will not be neglected and will be illus
trated as far as possiqle. 

If any engineer his a "hot" idea we would like to have 
him write it up or at least come in and talk it over with us. 

We aim to plefise. 
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~~what About Our Faculty and' Alumni" 
FACULTY 

Civil Engineering 
C. A. Hughes travelled to his old home 

in Toronto this summer. He says he likes 
it as well as ever. 

Prof. F. C. Lang worked with the Min
nesota State Highway department this sea
son. 

E. S. Sutherland, teaching fellow in 
municipal and sanitary engineering, is- a 
1927 graduate of Clemson college. 

Prof. J. I. Parcel is on· a yeai·'s leave 
of absence. He ·is engaged in the contract
ing business with, Lei£ J. Sverdrup, C. E.. 
'21, at St. Louis, Missouri. 

Prof. F. H. Bass returned recently from 
a trip through New England. He spent 
the early piut of the summer in designing 
a sewage disposal plant for Alexandria, 
Minnesota. 

J. A. Wise taught structural engineering 
during summer session. He is acting chief 
engineer for the Mohawk Aircraft com
pany. He traveled to Washington, D. C., 
by plane recently to consult with Depart
ment of Commerce officials on aircraft 
design. 

E. S. Sheiry, assistant professor of 
structural engineering, takes Prof. J; I. 
Parcel's place. Mr. Sheiry is a specialist 
on foundations. He was in charge of the 
construction of ·the St. Paul plant of the 
Ford Motor company for Stone and Web
ster of Boston, Mass. He is a graduate of 
Massachusetts Institute of Technology. 

John Swanberg,· C. E. '25, teaching fel
low in highways, spent his summer with 
the Minnesota Highway department, lay
ing different types of asphalt pavements. 
He also found time to do some. research 
on paving machines. 

L. F. Boon spent the early parf of the 
summer making traverse computations, 
land and topographic surveys for the pro·· 
posed government dam at Hastings, Min
nesota, which is being built by the U. S. 
Engineers.· 

, A. S. Cutler made a trip to Michigan, 
where he visited his old home. 

0. S. Zellner traveled through fifteen 
states, 6,000 miles in all. 

Cutler, Zellner and Boon spent the last 
six weeks with the junior civils at the Cass 
Lake camp. 

Chemistry 
Prof. R. E. Kirk spent two weeks at the 

officers, training camp at Piccatinny Arse
nal, Dover,.New Jersey, where he received 
some intensive training in explosives. . 

Two other members of the faculty with 
a 'military turn of mind are K. A. Kobe 
and L. J. Maynard, who did chemical 
warfare work at Fort Logan, Colo, 

As a holder· of a National Research 
Fellowship, Dr. H. N. A'lyea is doing re
search work under Dr. S. C. Lind. Dr. 
Alyea comes from the N able Institute at 
Stockholm, Sweden, where he studied with 

·the renowned Swedish chemist Arrhenius. 
With the exception of a tew weeks spent 

luring the wily fish, Mr. Kameda vigor
ously pursued his work toward a Ph.D. 
degree. 

Mr. G. B. Reisig taught during the first 
summer session and later visited relatives 
in Texas. 

Mr. W. Cornell worked with the Geo
logic Survey analyzing samples of lime
stone. Three weeks of his time were 
taken up by a. visit in the East. 

Miss Lillian Cohen attended the Chemi
cal Institute at Evanston during the early 
part of August. She also spent a week 
visiting in Duluth. 

Mr. James Holst is no longer at the 
University as he is now working as holder 
of a Rochester Foundation Fellowship. 

Dr. R. S. Livingston taught during the 
first summer session and later in the sum-
mer motored to California. , 

Dr. I. M. Koltoff spent the summer 
abroad, where he attended the Interna
tional Chemical Meeting at the Hague. 
He later lectured at the University of 
Utrecht on hydrogen ion concentration on 
which he is considered a world authority. 
Upon his return to this country he ad
dressed the Eastern New Y ark Section of 
the American Chemical Society at Schenec
tady, N. Y. 

Prof. M. C. Sneed made an extensive 
auto tour during his vacation, traveling 
about seven thousand miles in all. He 
visitecl the national parks and the gold 
mines of Lead, S. D. The last part of 
the summer he spent hunting and fishing 

. in the western part of the state. 
Dr. S. C. Lind acted as consulting chem

Ist fo.r the Dow ·chemical Co. of Midland, 
Michigan. 

Dr. L. I. Smith of the School of Chem
istry with Professor Butters of the Botany 
Department made an extended auto trip 
east. Dr. Smith at that time attended the 
meeting of the American Chemical Society 
which was held at' Swampscott, Mass. 

P. J. Riley, who is instrument curator, 
took a three weeks vacation to Duluth 
and Round Lake, Minnesota, to visit 
friends and relatives. 

Prof. A. E. ·s~oppel spent July, August, 
and part of September on the west coast. 

E. A. Pearson who received his M. S. 
degree in the School of Chemistry in 1921 
is back at Minnesota after teaching .at the 
Junior College. He is working for a doc
tor's degree under Prof. I. M. Kalthoff. 

Prof. N. W. Taylor worked in the 
physics division of the Mayo clinic at 
Rochester. 

Miss Ruth Elmquist has returned to the 
University of Minnesota and is working 
for a Ph.D. 

Dr. George Glockler spent the early 
part of the summer working for the Amer
ican Petroleum Institute on "Separation 
and Identification of the Constituents of 
Petroleum."· He is now in Washington, 
D. C., at the Bureau of Standards on busi
ness matters relating to his work. 

Thirteen assistants have been given ap
pointments in the School of Chemistry for 
the coming year. They are: Albert L. 

Chaney, Edward M. Van Duzee, Maurice 
G. Larian, Ernest B. Sandell and Frank 
H. Stodolla, all of whom are Minnesota 
alumni. Those from other universities 
are: Richard Black of Carleton college, 
Angus E. Cameron of Oberlin college, 
Walter N. Day of the University of Chi
cago, William E. Filbert of Dakota Wes
leyan university, Karen E. Gilmore of 
Smith college, Grant W. Smith of Grinell 
university, and Florence N. Schott of the 
Women's College of Constantinople. 

Drawing and 
DescriP.tive Geometry 

William H. Kirchner spent most of the 
summer visiting in the state of Massachu
setts and other places in the east. 

Robert W. French spent the summer 
months at the civil engineers camp at Cass 
Lake, Minn. 

Leon Archibald was employed by Sher
burne county during the summer months 
but found some time to spend at his sum
mer home on Big Birch lake. 

Henry Eggers remained in Minneapolis 
all summer. 

Alex Levens did practical work the first 
part of the summer and taught during the 
second session of summer school. 

Howard Meyers taught during the first 
session of summer school and spent the 
rest of the summer looking after the du
ties of his recent appointment as chairman 
on advance standings. 

Orrin W. Potter has returned after a 
year's leave of absence. During his leave, 
Mr. Waterman of the mechanical engi
neering department took his place. 

Robert F. Schuck spent part of the sum
mer working for the Republic Creosoting 
company and the remainder of the summer 
he could be found at his summer home on 
Big Birch lake. 

William S. ·Williams taught summer 
school and also did some work for the 
geology department. 

Fred T. Cruzen also taught summer 
school and did map work for the geology 
department. 

Emmett 0. Shultz spent the sum'mer in 
Chicopee Falls, Massachusetts, doing time 
study work for the Fisk Rubber company. 

Lloyd J. Quaid spent part of the sum
mer working for the Electric Machine 
company and the remaining/part of the 
summer he spent at his home in central 
Illinois. 

The department has two new men this 
year; J ciseph M. Sherdian is taking. the 
place of Mr. Doseff who is now with the 
architecture' department and R. H. Ran
kin is taking the place of Mr. Andrews 
who is now in California. 

~ 

Electrical Engineering 
F. W. Springer spent the summer devel

oping and negotiating for the sale of a 
patent of a device known as the Springer 

(Continued on page 16) 
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H.P,BYRNE 
Headquarters Sales 

University of 
California '23 

MAX KENNEDY 
Salesman 

Washington 
University '16 

Motor Engineering 
University of New 

Zealand '24 

J. T. DRYLIE 
Contract 

... Ad minis ration 
Westinghouse 

Technical Night 
School '28 

Broad Street Subway, Philadelphia, Pa. 

W. F. MUNHALL 
Control Engineering 

Pennsylvania 
State '24 

YOUNGER COLLEGE MEN 
ON RECENT WESTINGHOUSE JOBS 

W.H. 
McLAUGHLIN 

General Engineeri.ng 
Pennsylvania 

State '24 

· · He~ing P hilade~hians gain an hour a day 
Where do young college men get in a large 
industrial organiz,ation? Have they op
portunity to exercise creative talent? Is 
individual work recognized? 

PHILADELPHIANS who 
use the new Broad Street 

Subway now travel the seven 
miles from Olney Street to South 
Street in less than 20 minutes; a 
trip that formerly took 45 min
utes. There is an extra hour of 
freedom every day for those who 
use this new route to travel to 

sit subway system of this kind 
are unusually severe and require 
careful and special design of the 
electrical equipment. The 150 

modern subway cars, 67 feet 
long, powered by two ~2Io-horse
power Westinghouse motors and 
controlled by Westinghouse 
equipment,, that operate in this 
subway are a notable achieve
ment in electrical engineering. 
Westinghouse takes pride in the 
fact that it was called on to 
furnish. this equipment. 

Big jobs go to big organiza
tions. Westinghouse attracts 
young men of enterprise and 

. genius because it daily provides 
opportunities that smaller cor
porations can seldom offer. 

The Broad Street Subway was built by 
the City of Philadelphia at a cost of 
more than $wo,ooo,ooo. The 150 cars 
that serve this subway have motors, 
control, switch panels, fans and battery 
charging equipment designed, built and 
installed by Westinghouse. The story 
of some of the conditions facing the 

and from business. 
The operating con

ditions imposed on 
cars by a rapid tran- Westinehouse 

® 

engineers on this job, and 
how they were overcome; 
mafbe found in an article 
in Electrical Railway 
Journal for June 9, 1928. 

Patronize our advertisers and mention the Techno-LOg. 
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(Continued from page 14) 
true tone mounting for loud · speakers. 
Professor Springer no:w has his invention 
being tested in a number of large radio 
research laboratories, including such firms 
as: Stromberg-Carlson, Philco, Magna vox, 
Victor Talking Machine company, and the 
Lee De Forest laboratories. 

E. W. Johnson w~s engaged in the gen
eration department of the Northern States 
Power company of Minneapolis, durin" 
the summer months. .~ 

]. H. Kuhlman was associated with the 
Electric :Machinery company of Minne
apolis as consulting engineer for three 
weeks during the summer. 

M. E. Todd, assistant professor of elec
tric power engineering, for the 'first part 
of the summer vacation _period, was in 
charge of the office of the John A. Clark 
Electric company, electrical jobbers of 
Minneapolis. During the week of Sep
tember 17-23, he assisted with the instruc
tion at the metermen's short. course at 
Iowa State college, Ames, Iowa. On the 
following week end, Professor Todd made 
a trip to Kansas City and Lawrence, Kan
sas, on business. While at the latter 
place, he enjoyed a "look in" on the Ha>
kell Institute, and also the University of 
Kansas. 

H. E. Hartig, a new addition to the 
faculty of the· electrical department, was 
transferred from the mathematics depart
ment late this summer. For the first part 
of the vacation period, he was engaged in 
teaching the first summer session. . During 
the remainder of the vacation, he spent 
most of his time in the laboratory perfect
ing a device for ah absolute method for 
measuring the velocity of fluids. 

W. T. Ryan spent the summer attend
ing conventions. He was present at the 
A. I. E. E. coniention in Denver and at 
the A. S. M. E. convention in St. Paul. 
He also took a trip to Winnipeg, on. busi
ness. 

Robert F. Edgar of the class of 1927, 
is spending his second year on the faculty, 
as a teaching fellow. During his vacation 
he spent most of· his . time in the Experi
mental department of the Electric Ma
chinery company of Minneapolis, and 
worked on his thesis on Magnetic Noises 
of Synchronous Machines. 

G. Clinton Hawkins, E '28, !s now chief 
operator and engineer of the University 

. radio station, WLB. . 
Edwin C. Fredrickson, E '28, is now on 

the faculty as a teaching fellow. "Ed" 
spent the summer with the Northwestern 
Bell Telephone company in Minneapolis. 

Anthony Schavonne, E '28, is now a 
teaching fellow in the Electrical depart
ment. He worked in the· motor vehicle 
light testing. ·laboratory during the sum
mer. He was married in September. 

' .i'..- ( 

M athefnatics a·nd Mechanics 
· Messrs, Siler, Miller, H~rtig,, Doerings
feld, and Boehnlein were teaching during 
the first ·summer· session. 

Among the new faculty members in the 
department are Messrs. Barker, Peebles, 
and Sherberg. 

Mr .. Barker was heretofore connected 
with the University of Iowa. He has 
done considerable work in hydraulic test
ing for the Bureau of Public Roads. 

Professor Hartig and Dalaker were 
busy most of the summer writing a new 
text book on calculus. The book will 
probably be used beginning with the spring 
quarter. 

Immediately after the end of the spring 
quarter, Mr. Branovan left for Chicago 
where he was working with a consulting 
engineer. He spent a short vacation in 
northern Wisconsin where he reports good 
fishing. · 

Mr. Saibel has returned for his second 
year at Minnesota. He spent his vaca
tion traveling through Europe. While 
there he visited France, Holland, and sev
eral dther countries. While in Holland 
he attended most of the Olympic games at 
Brussels. 

Mr. Neubauer left the department this 
fall to teach in the geography department. 
His office is located in the Old Library 
and as far as we know, the setting agrees 
very well with him. 

~ 

Mechanical 
Prof. ]. R. Du Priest motored to the 

University'' of North Carolina at Chapel 
Hill soon after the spring quarter ended 
to attend the . meeting of the Society for 
the. Promotion of Engineering Education. 
He and his family found time to visit 
many famous places in the East, Washing
ton and Lee University, the Endless Cav
erns in Virginia, Natural Bridge, and 
Staunton Military Academy. He returned 
from the east over what was the original 
Cumberland trail. After returning to 
Minnesota he found time for a few fishing 
trips with his former classmate, M. W. 
Davidson, profes'sor of Mechanical En-
gineering at the University of South Da-
kota. He and Professor Du Priest grad
uated fr(lm Virginia State College in 1901. 

An A. S; M. E. regional meeting was 
held in the Twin Cities August 27-30, at 
which. lV1r. Du Priest presented a paper 
on "Friction in Dredge Pipes." 

Prof. W. H. Richards taught a class 
of thirty teachers in an industrial teachers' 
co.urse during the- first summer session. 
The last part of the vacation period was 
spent on Madeline Island, Lake Superior. 

T. P~ Hughes worked in the heat 
treatment department of the Minneapolis 
Honeywell Heat Regulator company. 

J. H. Moffe'tt forgot his foundry prac
tice for the summer months and "played" 
at being a carpenter in Cincinnati, Ohio, 
where he built himself a house. 

Prof. ]. V. Milrtenis stayed in Minne
apolis practically·~all summer. He pre
s~nted a .p~per oaLengineering education 
before the s~ate convention of Power Engi
neers. He is direCtor· of education for this 

. society. 
Professor J. ,0. Jones has also left the 

department.'. He is at present teaching at 
his Alma Mater-the University of Kan
sas. We assume that he is again teaching 
hydraulics, his favorite subject. 

Professors Wilcox and "Billie" Brooke 
spent most of the summer rewriting the 

new mechanics text-book. Together with 
Professor Boehnlein they attended the con
vention of the Society for the Promotion 
of Engineering Education at Chapel Hill, 
N.C. 

"Doc" Holman now has his office in the 
Administ'ration building. He is the new 

-superintendent of buildings .and grounds 
having succeeded Mr. H. A. Hildebrandt: 
At last "Doc." has found a problem with
out a mathematical solution-that of keep
ing the cars away from the yellow curbs. 

After having taught at the first session, 
Mr. Doeringsfeld spent most of his time 
at a lake in northern Wisconsin. 

Mr. Wells has left the university to ac
cept a position at the University of Pitts
burgh. 

At the end of the first slimmer session, 
Professor Siler left for the northern part 
of the state but whether on business o~ 
pleasure or both, we do not know. . 

Mr. Miller spent most of the latter part 
of the summer in Canada. 
· Professor Boehnlein went to Langley 
Field, West Virginia, where he inspected 
the equipment of this airport. He also 
attended the convention of the S.P.E.E. 
at Chapel Hill, N. C., and later taught at 
the second summer session. 

Immediately after the close of the spring 
quarter, Professor · McClintock left for 
parts unknown. He has since returned 
and is now engaged in juggling binomials 
and integrals without fear or favor. 

~ 

English 
Mr. Richardson. taught at both summer 

sessions, spending a large part of his time 
in charge of the new "Self-Appraisal" 
course for high school graduates. Toward 
the close of August, he left for California, 
where he enjoyed a delightful vacation 
until the opening of the fall quarter re
called him to his duties. 

Mr. Woodall, who was married during 
the summer, journeyed to his old home in 
New York State, where the wedding was 
solemnized. 

After teaching at the first. session of 
summer school, Mr. Creamer spent the 
latter part of the Summer at Forest Lake. 

The McMillan Book Co. has engaged 
Mr. Ambler as a "college traveler" to 
represent the organization at the various 
universities throughout the West .. 

.Mr. Beers taught at th.e first summer 
sesswn. 

ALUMNI 
. '21-Leif J. Sverdrup and Mr. John l. 
P\lrcel, former faculty members, are now 
consulting bridge engineers at St. Louis. 
. '25-Kenefick Robertson, who was at 
'one time managing editor of the TECHNO
Loa, )vas married on Saturday, Septem
ber 15, to Miss Helen Isabel Re Qua, 
daughter of B. H. Re Qua of Sioux 
Falls, S. D, 

'27-f-John Charles Brightfeet, who has 
been working for the . General Electric 
Comp~ny at Erie, Penh., has been tr-ans
ferred' from the testing department to the 
railway engineering division. 

(Continued on page 22) 
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Greetings Engineers ! 

and welcome 
to the 

HARVARD . GRILL :'· 
= I 

~~~~~~~~~~--~----~~~~~----~~~ i 
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Judge (to class president) : You are 
accused of disturbing the peace by undue 
nmse. 

Victim: It was necessary, your hon
or ; I was trying to call a meeting of 
mechanical engineers to order. 

Judge: Oh! That's different. Case 
dismissed. 

NUS 
ENCILS 

W• J:iE:;fHER it~~ ~~¢ 'building of 
abittleship, ·or the design of a 

simple household article, the .Pencil 
. is the first requirement-the VENUS 

!he first pencil. 

American Lead Pencil Co. 

'Pi~;, Ends 
Sl.OO a doz. 
RubbeTEnds 
$1.20 a do:r. • 

. ·.''!!~0 Willow Ave., Dept. Mll, Hoboken, N.J. 
. . Makers of UNIQUE Thin Lead ColoTed iiiilaiiiii ... P:•:nc:ils. 20 coloTs-$1.00 PeT d-o

111

t. __ 

' ·- . 

Setting an 
Advanced Standard 

of Performance for 
Production 

Grinding· Equipment 

THE NEW BROWN & SHARPE 
PLAIN GRINDING MACHINES 

To MEET today's demand for better grind
ing, and to anticipate future requirements, 

the Brown & Sharpe Mfg. Co. has introduced 
an entirely new series of High ProduCtion 
Plain Grinding Machines. 

These machines embody a riumber of fea
tures that enable manufaCturers to make fur
ther reduCtions in their produCtion coSts and 
to effeCt savirtgs that ultimately benefit you .. 

We are always ready to send literature de
scribing any of the Machines and Tools manu
faCtured by us. 

BROWN SHARPE 
BROWN &SHARPE MFG. CO . PROVIDENCE,. R. I., u. s. A. 

Pat;onize our t~dvertisers and mention the Techno-Log.· 
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adding these outside courses seems no 
more difficult than putting two more 
quarts of water in a gallon pail that is 
already full. I imagine men who plan 

'the course lists would agree it is just as 
simple. Few deny the value of these 
outside courses to the engineer; it is a 
question of what can be done about them 
in school, and which ones can or should 
be left for such attention as the en
gineer may give them after graduation. 
The · outside courses we have ·in mind 
include economics, business law, account
ing, psychology, public speaking, soci
ology, civics, business organization and 
management, technical writing, corpo
ration finance, history, biology. I defy 
anyone to prove that a single one of 
these courses would not be useful to an 
engineer_ as an engineer, as a man, and 
as a citizen. The list could be enlarged. 

~ T is plainly impossible to include all 
of these courses, or: even half of them. 
One compromise would be to give short 
courses, perhaps. little more than a sur
vey, in many of them. The objection~ 
to this plan-and its advantage-is that· 
the student learns ~ little about a vari
ety of things. Such a procedure would 
probably not be pleasant for the instruc-

Seven Years Later 
(Continued from page 5) 

tor, who would prefer to see the job 
done more thoroughly. But the student 
might gain much from this exposure to 
new subects. New interests and apti
tudes are likely to appear. He acquires 
sooner perhaps a ·proper perspective on 
his major course of' training. Familiar
ity with these outside subjects ·points the 
way to their further pursuit after grad
uation, and encourages it. When he 

. me~ts these subects in his work, as he 
is certain to, he. will not be in the dark 
concerning them. 

It has been suggested that giving 
these electives- ahead of the junior or 
senior year is too wasteful because a 
student forgets what he has learned, or 
cannot see the importance or application 
of them·. I agree with this opinion, and 
believe the problem is a greater one even, 
because some graduates of two to five 
years experience are just becoming con
vinced that all of engineering is not en
gineering. The longer one waits the 
more difficult it is to start along new 
lines, or to qo outside study. In some 
way the importance of this broader "ex
posure" must be driven home to the 
student. 

I have talked with several men who 
come in contact with a considerable 

number of engineering graduates, and 
have asked each of them this question : 
"What is the most common fault you 
observe in young engineers r' The an
swers show no striking uniformity, 
which is encouraging, and we will go 
briefly through the list. It ·is fair to 
suggest that engineering graduates have 
no monopoly on these faults, and that 
their critics are such by request only. 

ONE of these men had just finished 
studying a list of eighteen names. He 
had a position to fill, doubted if any of 
these eighteen candidates was the right 
man, and was displeased about it. I 
asked him what it was all these men 
lacked. 

"Call it technical ability," he said, 
"or the engineering mind. I want a 
man who is critical, analytical; who can 
interpolate, and project his ideas. This 
is a mean job, but iLcould be made a 
good one. Young engineers have a 
natu'ral anxiety," he continued, changing 
the subject, "to land this executive posi
tion they have been ·equipping them
selves to occupy, and often they seem 
to forget that the quickest method is 
by following the line of work in which 

Continued on page 20 

Steel Sheets, 
Sheet metal serves increasingly the engineer
ing, railway, industrial, and general construc
tion fields. This Company is the largest and 
oldest manufacturer of Black and Galvanized 

Sheets, Special Sheets, Tin and Terne Plates 
for every known purpose-and with highest 
quality standards rigidly maintained. Sold by 
leading metal merchants. Send for booklets. 

ME RICAN 
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• • • with their feet on the ground 

MEN of vision, yes. But don'tover
look the fact that those old Roman 

road builders and empire builders kept 
their feet firmly fixed on the ground. 

. They faced the facts squarely. They 
were demons for detail. They were the 
world's first great organizers. 

Pioneering in the telephone industry 
is like that. It is a work of vision and of 

leadership into new fields. But back of 
it all must be the ability to organize men, 
money, material and machines. 

The telephone executive must coor
dinate his machine before he cart run it. 
He must understand the possibilities in 
his organization before he can. lead it. 
That done, his opportunity is empire
wide, vision-broad and ambition-deep. 

BELL SYSTEM 
u1 nation-wide system of 1 8, 5oo,ooo inter-connecting telephonn 
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they are pa;rticularly interested. They 
want short cuts. Their minds are more 
on the job itself than on the route to it, 

~~B . Y taking engineering a man indi-
cates his interest in material things, in 
physical phenomena. Let him get a 
diploma and· he at once wants to be a 
leader, a boss of men. It is not easy to 
explain to. him that we have here two 
distinct types of ability, that leadership 
requires the development of qualities 
that are not guaranteed by the possession 
of a degree. All of this takes time, at 
least it always has." 

Another man says, "Our young en
ginee:rs as· a rule do not do enough in
dependent. thinking. They listen to gos
sip about company policy, and politics, 
and take for granted·· that this hearsay 
is the truth, when a little serious thought 
would explode it. Too often they judge 
their prospects on certairi work by the 
record of old-timers whose circumstances 
are and always have been different, in
stead of investigating the progress of fel
low students, or, in the absence' of this 
facility, make a rational estimate for 
themselves. The gr~duate usually_ un
derestimates the advantage he has over 

Seven Years Later 
(Continued from page 18) 

the average employe, and too often 111-

sists on starting above him." 
With ·one more observation we will 

get along to the problem of the first job. 
A man tells me that young engineers 
in general do not look the part, and 
that if they are to get ahead they must. 
If these· remarks are personal, they are 
also made in all sincerity and with due 
respect .. 

"Show me twenty young men," he 
says, "all of the same age, half of them 
just out of school and half of them with 
two or thr.ee years of experience. I will 
pick out the group who have been out a 
few years, and not miss more than a man, 
or two." 

This accurate selection, he believes, 
can be made on the basis of appearance, 
neatness, trimness, reasonable confidence; 
a question partly of how inti~ate one's 
acquaintance ' is with the· barber shop, 
laundry and tailoL He told me of a 
graduate training course student who 
was for the time being an inspectoL 
A letter came in from some customer 
who was visited frequently by company 
inspectors, remarking that this fellow 
knew his business,· that he seemed "very 
smart, for an electrician." A· check-up 

on the man brought in the report that 
he. was "good, in spite of his careless 
appearance." 

Young engineers should look the part. 
This doesn't mean that they have to 
dress as well as the office boy. It's a 
rare boss who can keep up with .his office 
boy on dress. But anyone can be neat 
and finished in appearance, and it counts. 
No one, as a matter of fact, has very 
many intimate friends. We ·know most 
people, and most people know us, by im
pression. It is important, it is impera
tive, that we try to make these impres
sions uniformly favnrable. It has been 
shrewdly observed that while a genius 
may look, talk, and act, .as he pleases, 
a young man can not. It is to be re
membered that these favorable impres
sions may, ap.d must, be made without 
a sacrifice of individuality or sincerity. 

N 0. matter with what degree of au
thoritY:, hi: may speak, every man has a 
theory or systemwhich he thinks should 
be followed in selecting the first job, 
and, it may be, in choosing between later 
opportunities. In order that the im
pression of plans mentioned later may 

(Continued on page 24) 
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Freshmen: 
"This is to __ introduce you to " 
you have gone through your Freshman Week at the· 

University, but you are not entirely through with' 
Freshman Week until you have become acquainted with
THE LUND PRESS, INc., printers to the students of the Uni-
versity of Minnesota. · 

lt has been our privilege for many years to print Ski-U
Mah; The Minnesota Techno-Log, progran1s, posters, invi
tations, cards and announcements for students, which Inani
fests the confidence of those who know their printing will 
be correct when they 

"Leave It to Lund" 

The LUND PRESS, Inc., AND BINDERS PRINTERS 
406 Sixth Ave. So., Minneapolis 
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ROCK DRILLS . I, 
The pneumatic .rock drill 

has made possible many of 
the world's largest engineer
ing projects; it has, in fact, 
revolutionized the methods 
form~rly used for mining and 
tunnelling work. 

Ingersoll-Rand Company 
_introduced the first practical 
rock drill, and has been pre
eminently associated with 
its development for over half 
a centur.y. 

INGERSOLL-RAND CO. 
11 Broadway New York-City 
'Offices in priricipdl Ciiits the wo~ld over 

Patronize our .advertisers and mention tlte Teclmo-Log._ 
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Faculty and Alumni 

Chemistry 
'22-Sam Aronowsky is a graduate stu

dent in bio-chemistry at the farm campus. 
He is studying under a fellowship given 
by the Cloquet Wood Product company. 

'26-Harold Bunger is doing graduate 
work under a Shevlin fellowship at the 
School of Chemistry. 

'26-Marvin C. Rogers, formerly circu
lation manager of the TECHNo-Loa, is in 
the chemical engineering department of 
the University of Michigan and expects 
to get his Ph. D. next June. 
- '26-John Beal is doing research work 

at the experimental engineering laboratory. 
'26-P. S. Haugsrud is another chemical 

engineering graduate student at Minne
sota. 

'27-J. H. Arnold is a graduate student 
at the Massachusetts Institute of Tech
nology. 

'27-L. W. Cornell is an assistant and 
fellow at the School of Chemistry. 

'27-J. E. Holst is a chemical engineer 
doing research and development work for 
the Rochester Foundation. 

'27-Kenneth Kobe is an assistant and 
a Du Porit fellow in the School of Chemis
try. 

'27-John Tronson is a chemical engi
neer employed by the Goodrich Rubber 
company at Akron, Ohio. 

'28-M. E. Buzzell is employed at the 

(Continued from page 16) 

research department of the International 
Lead Refining company, Chicago. 

'28-R. P. J allings is a chemical engi
neer in development for the Midwest Oil 
company, Coults, Alberta, Canada. 

'28-R. Gerlicher, like Mr. Tronson is 
also employed by the Goodrich Rubber 
company. . 

'28-G. B. Gehrenbeck is employed as 
chemical enginer for the Dow Chemical 
company, Midland, Michigan. 

'28-A. Seestron is employed by Proctor 
and Gamble at Ivorydale, Ohio, doing 
chemical engineering work. 

'28-Fred Rohrman, who received his 
M. S. degree here last spring, has won 
a fellowship in chemical engineering at 
Columbia University. 

Civils 
Where to find members of C. E. '28. 
Roger Amidon, Roy Engstrom, George 

Ferguson, Charles R. Knox, C. H. Prior, . 
and James Rydeen, are with ·the U. S. 
Geological Survey, working on stream 
measurement and ·river development, in 
Kentucky, Tennessee, and Ohio. 

Frank Bailey and J. B. Ringwood are 
with the engineering department of the 
Elgin, Joliet . and Eastern railway, at 
Joliet. 

Ralph Johnson is with the Minnesota 
Highway Commission, at Willmar. 

Lee MeN ally is with the Soo Line, 
working on the grade separation in Chi
cago. 

0. K. Normann is at Anoka with the 
U. S. Bureau of Public Roads. 

George Schoepfer is with the Metro
politan Drainage Commission, St. Paul. 

Carl Frank is with the U. S. Coast and 
Geodetic Survey, Washington, D. C. 

John Bergf<ird is with the Soo Line, 
at Duluth. 

W. W. Dreveskracht is with the Min-
neapolis Street Railway. . 

Paul Silliman is with the Greyhound 
Motor Transportation cornpany, Chicago. 

Frank Tebo is with the Hennepin 
Bridge company at Anoka. 

Ben Mayeron is with the Chicago Sani
tary district commission. 

L. Stuart Kreger is with the Illinois 
State Highway commission. 
·'25-M. E. Nordstrom who was asso

ciated with Cowen and company, design
ers, is now with the Kalman Steel com

/ pany of St. Paul. 
'26-:-Arne A. Jakkula has left the C. E. 

Department for the University of Michi
gan, where he has accept~d a position as 
instructor of civil engineering. 
. '26~ James R. Johnson and Hibbert 

Hill, '23, have resigned their positions on 
the faculty and are now with the U. S. 
Army Enginee~s in St. Paul. 

. W4r £ugtuttrn innkntnrt 
CO-OPERATIVELY MAINTAINED BY 

ARCHITECTS ~HEMISTS 6;NGINEERS 

TO SUPPLY 

Architectural Materials Drawing Instruments 

Drawing Supplies Paper and Supplies 

Note Books - Text Books - Shop Tools 

C9ur £ocation: Bur C9bject: 

Ground Floor, Engineering Building To Render Maxim'um Service -· 

~------~------~-----------~ 
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remain in your mind, I present my own 
simple theory first. It is that a man 
will achieve the greatest success, and be 
happiest, in chasing the ideas and things 
in which he is most interested, and that 
he should try always to broaden himself 
and his outlook. That ends it. Mat
ters of money, service to society, promo
tion, personal eminence and the like need 
not be considered, because they will be 
taken care of automatically, or. rather, 
they can not be greatly increased by any 
method now known. In stating this 
theory I realize that the young man may 
not be certain, at a given·· time, where 
his greatest interests lie; and I know 
that they may change. Suppose he 
doesn't know, and suppose they do 
change. The theory stands. 

A somewhat more definite plan for 
finding one's best place in the world is 
su~,?:gested by a mature man who has had 
much to do with engineering graduates. 
It is an elimination process consisting 
of three steps. First : · Pick the line of 
business one likes best, meaning sales, 
research, manufacturing, public utility, 
or whatever. Second : Pick a place to 
live. Different climates, territories, peo
ple, cities, appeal to different people·. 
Third:' Get a job, and work like hell. 

These plans, and most others, assume 
that the student knows his own mind, 
and his interest, which is often not the 
case. ·His only means of finding out, ex
cept by experience, is to ·turn his al
leged power of analysis to himself, and 
add whatever disinterested advice he can 
obtain from professors, fellow students, 
or £fiends. 

One hears, from the employer's side 
of the house, some .criticism of the prac
tice of shopping for experience, changing 

Seven Years Later 
(Continued from page 20) 

rapidly from one job to another. Yet if 
a man is convinced he is in the wrcihg · 
line of work it· is his duty to all con
cerned to make a change. The answer 
is then that sometimes you shouldn't 
change and sometimes you should. Grad
uate training courses are helping to sohre 
this problem by giving the student engi
neer a greater variety of work. 

IN a previous suggestion in regard to 
"outsid.e" courses for the engineering 
student there is the same idea of provid
ing a broader choice, in order that men 
may "find themselves;' sooner. This is 
perhaps the heart of the whole problem. 
It leads to the suggestion that the gradu
ate, every graduate, try to land himself 
where the view is broadest, where he 
can observe, compare, experiment, and 
develop in an atmosphere where selec
tion and change is easier, where it is 
difficult to stay in the wrong groove. 
I think this is the most important single 
consideration in the early career of an 
engineer. Beside it such things as money 
and pull ate unimportant. 

"Business," an employment director 
tells me, "is not over-critical of the 
young man who comes in and tries to 
earn and learn his own way. It does 
not take so well to certain campus fads 
in clothes, jewelry, slang, and the like. 
It is no help that business may be nat'
row-minded about these things. It won't 
change overnight." Business people are 
human; they like to work with honest, 
ambitious young men, but they don't 
want to be reminded that they haven't 
had the benefits of a college education. 

I. wish engineering graduates would 
talk less, and think less, about what 
school. they: came from, and what they 

learned there. I wish they would work 
harder ·on little jobs that every one 
agrees they shouldn't be doing for long, 
instead, sometimes, of stalling and act
ing insulted at not being given more im
portant things to do. Everyone has to 
do some office boy work. I wish they 
would remember that initiative and 
ability can be ''plainly shown on th~ most 
measly little job. I wish that, instead 
of "waiting for a break," they would 
take advantage of the opportunities for 
relf-development that are everywhere. 
I wish they would try to develop a genu
inely inquiring mind, and take nothing 
for granted. I wish that none of them 
would think I am conceited or cynical 
for saying things to them that I wish 
someone had said to me while I was in 
school. 

Techno-Log Editor: I refused this 
article weeks ago. Why are you sending 
it in again? 

Student: I thought your perception 
had improved by this time: 

~ 

Student: Will that engine run? 
Inst.: No, you fool; it's bolted to the 

floor. 
~ 

1st Tramp (on a· rainy night): Let's 
sleep outdoors. 

2nd Tramp: How come? 
1st Tramp: Plenty of room and bath. 

~ 

Visitor: Do careless students make 
bad engineers ? 
· 1nst.: Bad! Say, did you ever hear 

of an engineer being converted ? 
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NEW 
PROCESSES 

MEAN PROGRESS 

THE Dow Chemical Company has been 
noted for the development of many 

new processes in the manufacture of ch.emi~ 
cal products. · 

' . 
During wartime came the need for indigo 
and the development by this company of 
the first commercial manufacture of 
Synthetic Indigo in America. 

Dow chemists and engineers have devel. 

for use in aviation. These are but a few 
of the newer methods applied in the Dow_ 
organization. . . . . . . -

They serve to indicate the spirit of progress 
that lies back of Dow policy-that has been 
.,-esponsible for the growth of this company. 
They are a testimonial to the technically 
trained minds that have played such a big 
part in the development of this institution. 

oped new processes for the. manufacture of Located, as we are, directly above our raw 
Aniline Oil. .Another Dow origination is · material supply, this company has unique - c 

the new Phenol process described in the naturfll advantages. Most of our raw ma-
February, 1928 issue of Industrial and Engi· terial is drawn from the brine wells di.,-ectly 
neering Chemistry. This company leads in under or adjacent to the plant. These 
the prdduction :'of magnesium . · advantages are of benefit to our 
and its alloys which combine th~. <9:>·· D . per.sont;J.el and our customers as 
lightnes.s of the metal with OW well as to The Dow Chemical 
mechanical strength required • · . · .· · Company. · 

THE: DOW CHEMICAL COMPANY, MIDLAND, MICH. 
. Branch Sales Offices: 

90 West Street, New York <;ity ' Secop.d and Madison' Streets, Saint Louis 

P'!tro~ize our advertisers and mention t!te Techno-Log. 
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up and the charge dropped to draining 
tables on the floor below. and from there 
to centrifuges. The centrifuged product 
drops to the floor below into larger vats 
of water where it is submerged and 
washed by jets of water, after which it 
is ready for stabilizing. This method 
has the advantage· of speed and . ada pta-' 
bility to large scale production fot which 
advantages are sacriticed saf,ety, low· 
maintenance and power costs and ~orne
what of yield. The charge of a nitrator 
by either process varies from . 20-35 
pounds ot cotton and from 30-50 times 
this weight of mixed acid. The nitrogen 
content of the product varies from 10.5-
12.0 pel' cent depending on the strength 
of acid, time and temperatui·e. This is 

.·.·.Rayon · 
. (Continued fr~m page 9) 

the "soluble pyroxylin" ninge ~-n~ is a 
lower nitrogen content than guncotton. 
· The rtitro-tellulose is "stabilized" by 

boiling with several changes of watei" for 
about 40 hours. It is then "pulped" .in 
Jordan engines or Hollanders to aid in 
removing the acid from the ce'ntral canal 
,of the fibres and finally "poached" by 
boiling with dilute sodium carbonate so
lution. After, waqhing, it" is centrifuged . 
and pressed to about 25-35 per cent wa
ter. If it is to b.e shipped, this water is 
displaced in the press with ethyl or pro
pyl alcohols. The press cake is dissolved 
in horizontal, slow-revolving, tin-lined 

. drums, with an ether-alcohol solvent 
( 40% alcohol, 60% ether) to form a 
25-30 per cel'lt solution. The mixer is. 

agitated for 15-20 hours to irtsu~·e com
plete solution and the solution then fil
tered thr.ough specially constructed fil
ters under a pressure of from 500-1000 
pound.s per square inch. Coagulation of 
the thread in spinning may· be by evapo
ration of the solvent in heated air or by 
coagulation In wate-r: The tender thread 
is still nitro~ellulose and must be deni
trated I;Jy washing with .some chemical 
which will remove the nitrate groups 
leaving regenerated cellulose or hydro
cellulose, which is much less inflamma
ble than the nitrate. The best reagent 
for this purpose is a solution of am
monium polysulfide. The product is a 
dirty, pale yellow fibre which must be 
bleached before use. 
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Povinq o HiQ!Jwoy 
in the Mollnfo · 

roc 
At the stock pile and hatcher bin a Koehring 
Heavy Duty Crane handled the crushed rock 
and sand while on the grade a Koehring Heavy 
Duty Paver mixed the dominant str:ength con
crete, - a complete Koehring-equipped job. 

KOEHRING COMPANY. 
MIL WAUKEE, WISCONSIN 1 
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Pavers, Mixers-Gasoline Shovels, Cranes and Draglines 
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Upper-classman ( iri patronl~ing man
ner) : By hard 'work I have nearly com
pleted four years of college. 

DUE TO ENVIRONMENT Student: I've been working on this 
problem for fifteen minutes and I 
haven't gotten it yet. I believe I need 
assistance. Freshie: Honestly? 

U.: Sh! Not so loud. 
~ 

E. E.-:-What makes you think that 
my head is made orf cork? 

C. E.-It always seems to be at the 
·mouth of· a bottle. Inst.: · ·you don't need assistance. 

You need a rest. 
~· 

There was a young lady named Alys 
Who thought the art room a palys; 

But an engineer 'tis said, · 

Prof.: Can you tell me when the re
vival ot learning took place? , 
. Falsetto: ,Just before the fi~als. 

Freshie (after receiving a bolt from 
the dispensary) : Shall I put it on my-

Our dear Alys mis7led- self? · 
Now she curses the place with a malys. 

~ 

~ Soph.: N aw, on 'the machine. 

Student: Hay;e you ever recited "To 
the West Wind?" · 

Richardson: No, but I've tried to 
talk to classes. 

Don't worry if your job is small 
And your rewards are few ; 

Remember that the mighty oak 
Was once a nut like you. 

-The Er.zgineer's Bulletin; 

~ 

Freshie~ Who is Dean Leland? 
Soph: Good Lord! Don't you---' 
Freshie: Oh! 
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FLORSHEIM . SHOES 
Florsheim Shoes are as ·popular o~ the Campus as 
they are the country over. Wherever active men 
congregate, you will find Florsheim Shoes . . 
and where you find Florsheim Shoes, you will find, 
men with a keen appreciation for sm·art style 
comfort . . · . a~d 'rugged wear. 
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Others at $5 and $6.50 

THE VARSITY 
0. T. Swenson 

Smart Men's Wear 

Oak and Washington Ave. S. E. 

........................................................................................................... Iii. 

l'''lll!"l .. llllllllllllll'lllaiiiii!IIII'EIIIIIIIIIIIIIIIIallll .. i.lllllllllllllll"llniiiiiiiiiiiiiiiiiiiiiiiiii.IIIIIIIPJ 

Get Your , I 
. Minnesota Souvenir i 

Pennant 
Given Away with No Strings Attached FREE 

At the 

Students' Wholesale Supply Store for 

Note Books Fillers Tl)eme Paper 
Pens ~ Ink ~ Brief Cases 

·· Acme Printing & Stationery Co. 
' .! B 421 14th A.ve. S. E. " uy it by the rec;lm" .~: 

i 
5 :5 
.! Free Scratch Pad~ with Each Purcha~e 

= 
: > - • • ------= 
.................................................................. 1!1 •••••••••••••••••••••••••••••••• 111111111111111 

jjl·~···llllllllllllllllllllllllll~llllllllllllllllllllllllllllllllllllllllllllllll.llllllllllllllllllllllllllllllllllllllllllllllllllllllll:ll.llllllllllllllllllllllllllllllllllllllllllllllllllallr. 

Minnesota Engineers 
.!l.Te Invited to the 

·Homecoming· 
BREAKFAST_ DANCE 

Sponsored by THE VARSITY CLUB 

Saturday, Oct. 20th, at 10 p. m. 
at the 

New Municipal Auditorium 
'· Music by Norvy Mulligan's Minnesotans and the Audi-

torium's $100,000.00 Pipe Organ. 

THE MIDNIGHT FROLIC 
Free Entertainment, Refreshments, $100.00 m Gold 

Given Away as Door Prizes 

Informal. Tickets $1.50 per Couple, Gents $1, Ladies SOc 
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1 
Welcome, I 

t 
Freshman Engineers 

Just around the corner 
for your delicious home 
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NE MILLION K. W. is the ultimate capacity 
of the Central Station shown at the top of 
tre page. The Laundry, illustrated below, 

operates a 70 h.p. boiler.-

Both plants. ,are equipped with fuel burnhig appara· 
· tus, design~d, manufactured and installed by 
; Combustion· Engineering Corporation. . 

·. There is no sharp dividing line between the respon
sibilities of the stoker or burner manufacturer, the 
furnace builder and the boiler maker. Steam Genera· 

· tion is a combined process ofheat liberation and heat 
'absorption. The performance of individual elements 
is secondary to the performance ~f the combination 
-as a unit. The ultimate goal sought is to produce 
a dependable supply of steam at minimum cost. 

The operation of the Laundry is dependent upon 
the performance of this 70 h.p. boiler, while thou· 
sands of New Yorkers rely upon the East River Sta· 
tion for light, power, transportation and the many 
material comforts of life which electricity has made 
available. 

The engineering, research and manufacturing facili
ties of Combustion Engineering Corporation are 
available to American Industry in raising the stand-

ards ofFuel Burning and Steam Generation, 

A 70 it. p. boiler 
serves this laundry 

throughout the entire range from 70 
h.p. to 1,000,000 K.W.-or beyond. 

CoMBUSTION ENGINEERING 

CORPORATION 
International Combustion Building, 200 MD.disonAve.,NewYork 

A Subsidiary of 

INTERNATIONAL COMBUSTION ENGINEERING 
CORPORATION 

NEW YORK EDISON COMPANY 
Tho.mas E. Mur•rny, Inc. 

Designing Engineers 

COMBUSTION INGOOIRING 
Patronize our advertisers and mention the 'Fechno-Log. 
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An I-Iawaiian Luau 
· Minnesota engineers mi'(ht receive an inspiration from the yearly celebration of 

the agricultural students of the University of Hawaii 

M INNESOTA technical students 
yearly stage their Engineers' Day 
celebration when St. Pat rewards 

all his good and faithful servants, fores
ters set aside a day on which to do honor 
to their saint Paul Bunyan, and the aggies 
have their All-Ag day when the campus 
is treated to an exhibition of things agri
cultural. 

But they all might receive an inspira
tion if they could attend an Hawaiian 
luau, a yearly celebration of the agricul" 
rural students of the University of Ha
waii. A luau can best be described as 
similar to an American barbecue, and 
the festivity staged on these occasions was 
modeled after the native Hawaiian luau 
of old, with some modifications. 

The native food served at these festi
vals is an education in itself and is 
worthy of a much more ·fitting descrip
tion than I can possibly give it after but 
a single demonstration. And it must be 
here noted that I refuse to accept respon
sibility for the correctness of any or alL 
of the Hawaiian names used herein. 

The main attraction is a' roasted pig, 
prepared in the following manner. A hole 
is dug in the ground in which a huge 
fire is built under a pile o·f rocks. When 
the ·rocks are sufficiently hot, a freshly 
killed hog is introduced upon the scene 
and the hot rocks are placed in and 
around the carcass. Stalks from green 
banana trees are then crushed to a some
what pulpy state and placed over the hog 
after which the entire pit is covered with 
the leaves of the ti plant. The imu, as 
it is called, is left thus until the hog is 
roasted to a turn in his own juice and the 
juices of the banana stalks and ti leaves. 

A second imu is also built for the 
preparation of the native pudding, ku
lolo. This is merely a mixture of cocoa
nut meat and taro roots, and when roast
ed results in a brown gelatinous mass of 
uncertain texture and taste, but is con
sidered high delectable to the initiated. 

At this luau a third imu was used for 
the roasting of fish, which were wrapped 
in layers of ti leaves and placed in the 
pit in a manner similar to the above. 

By CARL F. LUETHI, c '27 
Ensign, U. S. N. R. 

There were also other delicacies pre
pared for the enjoyment of the assem
bled students and visitors. One of the~c 
was the native staple, poi. Now poi is 
to the Hawaiian race what bread is to 
the average Minneapolitan. It is made 
of the roots of the taro, crushed fine and 
boiled. The resulting mixture is a grey 
starchy product strongly resembling a 
good variety of paper hanger's paste and, 
to my . inexperienced palate, tasting 
about the same. It is graded according 
to its consistency as two-fingered or 
three-fingered poi, depending u p o n 
whether it requires two or three fingers 
to ensnare a suitable mouthful. 

Another dish considered by connois
seurs to be a great luxury and which is 
a prime favorite to render poi more 
palatable is lomilomi salmon. This is 
simply raw salmon shredded and mixed 
with tomatoes, the whole being highly 
season. The proper method of attack is 
toscoop up a quantity of lomilomi with 
an experienced forefinger, dash it into a 
platter of poi, and after properly subdu
ing it with the sticky mass, convey the 
tasty morsel to its final destination with 
a single graceful movement. 

Still another dish that was good even 
to my super-civilized taste was chicken 
boiled in tender taro leaves, which are 
much like spinach and which impart an 
original flavor to the chicken. 

The final item was a variety of pud
ding called huapia, which consisted of 
cocoanut meat boiled with cornstarch. 
This was also very pleasant tasting. 

It would seem by the above that the 
taro and ti plants form the base of most 
of the Hawaiian culinary art, and it is 
true that they seem to be very necessary 
in the physical and social life of the na
tives. Taro, for instance, is a plant 
which grows in water somewhat like 
rice, and whose bulbous roots grow like 
potatoes and are practically all starch. 
It might be interesting to add also that 
the roots of the ti plant forms the basis 
of the native alcoholic drink, okolehau, 

a couple shots of which make the visiting 
gob prepared to return to his ship and 
throw pineapples at the admiral. 

Truly to appreciate a native Hawaiian 
luau, the participants must be present 
during the preparation of the food and 
the ensuing celebration which lasts four 
or fiv-e days. Everyone squats on t~e 
ground and the food is placed on low 
tables covered with ti leaves. No table 
implements are used whatever, all food 
being served on ti leaves and everyone 
working on the assumption that fingers 
were made before forks. Eating is fre
quently interrupted by dancing and sing
ing by anyone who is so minded. 

At this luau, however, modifications 
wete indulged in as more befitting the 
circumstances. The food was prepared 
on the two days preceding and the civil 
engineering building was decorated and 
equipped for the purpose. The walls 
were covered with leaves of the royal 
and cocoanut palms and the tables were 
all covered with ti leaves. Most of the 
food was served in ti leaves but the more 
liquid varieties were served in small 
wooden containers. Small wooden ice 
cream spoons were also furnished, thus 
lending a· little dignity to the occasion 
and undoubtedly saving the day for 
numerous ties, shirts, and dress fronts. 

After all visible foodstuffs had van
ished, entertainment was furnished by a 
pretty little Hawaiian girl of about 
twelve South Sea summers who appeared 
on the scene arrayed in a Hula skirt of 
ti leaves and numerous flower leis. She 
danced the Hawaiian Hula to the ac
companiment of native singers and play
ers, and then gave a more modern ver
sion which seemed . to be a mad medley 
of the Hula, Charleston, and Black Bot
tom. 

At the conclusion of this feature, a 
number of fast fencing and boxing 
matches were fought in an outdoor ring. 
This concluded the festivities and pro" 
vided the final demonstration that in the 
long run, university students are the 
same the world over. 
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Rayon 
A triumph of modern chemical and mechanical engineering now. the 

third most important textile 

This material is a continuation of the 
article by Dr. M ontonntt, which appeared 
in the October issue of the Techno-Log. 

VISCOSE PROCESS 

T HIS process, by which 80 per cent 
of the rayon is made in this coun
:ry, uses a purified sulfite pulp as 

raw material and depends on the fact 
that the cellulose ester of xanthogenic 
acid is soluble in alkali solutions and can 
be regenerated from such solution by neu
tralizing with acid. The sulfite pulp is 
treated with a 15-20 per cent solution of 
sodium hydroxide for an hour which 
forms "soda cellulose." The excess alkali 
is then pressed or centrifuged ou_t and 
the soda cellulose aged. It is "crumbled" 
to a crumb-like mass in mixers and 
treated with carbon bisulfide for 2-3 
hours. The carbon bisulfide vapors ar.e 
sucked off from the crumbly orange mass 
of cellulose xanthate and it is dissolved 
in dilute caustic soda. This crude viscose 
is then "aged" or "ripened" under care
fully controlled temperature. During the 
ripening; a chemical change goes on, dur
ing which the ratio of cellulose to sulfur 
increases and by which the viscosity of 
the final solution is increased. The 
ripened product is sometimes purified by 
precipitating with sodium bicarbonate, 
washing with water or sodium sulfate 
solution and redissolving in caustic soda. 
The solution is filtered either in plate 
and frame presses or by super-centrifug
ing and is then ready for spinning. 

The coagulation is accomplished in 
acid "setting" baths giving a fibre of 
regenerated hydrocellulose. Many kinds 
of setting baths are used, varying from 
dilute H2S04 and NaHS04 (nitre cake) 
to dilute acid containing zinc salts and 
a little glucose. The coagulated fila
ments of hydrocellulose still contain ab
sorbed sulfur compounds. They are de
sulfurized by treatment with a dilute 
solution of sqdium sulfide, bleached and 
dried. 

CELLULOSE AcETATE PRocEss 

This process is very similar to the 
nitrocellulose process except that the 
ester of acetic acid is used as such to 
form the finished fiber. The raw ma
terial is cotton linters which are esteri
fied with acetic anhydride using glacial 
acetic acid as the solvent.· Two general 
types of procedure are followed. The 
two-step process most generally used in 
Europe first subjects the cotton to the 
hydrolyzing action· of a dilute solution 

By RALPH E. MoNTONNA 

Assistant Professor of Chemical Engineering. 

of sulfuric in glacial acetic acid, produc
ing a modified or hydrocellulose. This 
mixture is then treated with. acetic an
hydride until the cotton dissolves. The 
other process which is the American 
practice performs both steps simultane
ously. Certain catalysts are generally 
used in the first process and are neces
sary in the second. These are for the 
most part dehydrating agents such as 
sulfuric, hydrochloric, hydrobromic acids 
and iodine or salts or organic· derivatives 
which will give the3e acids by hydrolysis 
such as zinc chloride, copper, iron or am
monium sulfate, benzene sulfonic acid 
and chloracetic acid. These catalysts 
speed up the reaction so much that it is 
hard to control unless certain diluents 
or inhibiting reagents are added.. Chlor
b e n z e n e, phenolethers, nitro-benzene, 
carbon tetrachloride, ethyl acetate and 
aromatic hydrocarbons have been used 
for this purpose. The .temperature of 
the reaction varies from ordinary tem
perature up to 70°C. and the time nec
essary is in inverse ratio to the tempera
ture. 

In some plants the acetylation mixture 
is filtered and used directly for spinning 
by coagulation with water. In others 
the ester is precipitated by pouring into 
water, filtered and dissolved in volatile 
solvents such as chlor.oform, ethyl ace
tate-alcohol, or phenols. This solution 
after filtering may be spun into. heated 
air or into a coagulating bath which will 
dissolve the solvent. 

METHODS OF SPINNING RAYON 

In general, the spinning operation 
consists of forcing the cellulose solution 
through a number of fine openings into 
a coagulating medium. The methods of 
·spinning are divided into two classes ac
cording to the type of coagulating me
dium. These classes are "dry" spinning 
which depends on the evaporation of the 
solvents in heafed air for the coagulation 
al1d "wet" spinning in which the solvents 
are dissolved by a coagulating solution. 
Wet spilming only is· applicabl.e to cup
rarrimonium and· viscose rayons, since 
their solutions are in water and rela
tively nonvolatile. · Either method may 
be employed on· the nitrocellulose and 
cellulose acetate rayons. Wet spinning 
may be further subdivided according to 
the method by which the wet thread is 
handled into "bobbin" and · "centrifu-

gal" spinning. In centrifugal spinning 
the individual filaments composing the 
thread are always twisted together by 
the spin of the centrifuge. Bobbin spin
ning may employ a "twister" to intro
duce the twist or may be done as· 
"straight" spinning in which case the 

.filaments are twisted together in a sub
sequent operation known as "throwing" 
by winding from one bobbin onto an
other whose axis runs ai: right angles to 
the first and at a greater speed; Dry 
spinning is very little used now because 
of the difficulty of recovering the vola
tile solvents from the air. Air at about 
50°C. was used and circulated through 
the spinning machine which was en
closed in gas-tight glass cases and then 
through a recovery system consisting 
either of absorption towers or .refrigerat
ing coils. · The setting baths employed 
in wet spinning are circulated continu
ously through the spinning machine by 
pumps. Volatile solvents may be recov
ered from them by distillation or they 
may be replaced by fresh solution and 
the salts recovered in other processes .. 

After filtering, the various cellulose 
solutions are subjected to vacuum to re
move air bubbles and stored in reservoirs 
which feed a manifold running the 
length of the spinning machine. For
merly the solution was forced through 
the orifices by air pressure of about 100 
lbs. per square inch applied to the reser
voirs. Now practically all spinning is 
at much lower pressure which is secured 
by small geared pumps that must be cali
brated with exceeding accuracy in order 
to deliver the solution at exactly the 
right rate for the bobbins or centrifuges 
to take up the coagulated thread with 
just the desired amount of tension. If 
the delivery is too sl'ow the thread will 
snap ; if too fast, the tension is lost and 
the thread will tangle. · 

Each pump delivers to a "spinnerette" 
or spinning . orifice. These are small 
thimbles whose ends are pierced by a 
number of fine orifices, the number and 
size of the orifices determining the size 
and number of the individual filaments 
in the thread. The usual numbers of 
filaments in a thread are 12, 18, 22, 36, 
or 72. Only a few rayons are spun with 
the higher numbers of filaments, al
though the recent tendency is toward 
more and finer individual filaments be
cause this adds strength to the thread 
and gives fabrics made from it better 
draping qualities. The spinnerettes are 
made either of platinum or , of Pyrex 
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glass and the holes are very carefully 
sized, uniform and perfectly round. The 
orifices. in modern spinnerettes will ·be 
about .002-.005 inches in diameter ( .05-
.12 mm.) although they were formerly 
much larger ( 0.50 mm.). 

The green tender thread~ are picked 
up from the setting bath and led over 
a set of tumbrils whose axles have a re
ciprocating motion, together and apart, 
thus producing some stretch in the 
thread. Thence it is led through guides 
to the bobbin or centrifuge. Sometimes, 
in bobbin spinning, a "twister" Is Inter
posed somewhere between the spinner-

. ette and the bobbin. This is a small 
rotating tube driven 'by gears which the 
thread enters parallel to the axis of ro
tation and leaves at right angles. Usu
ally about 100 twists per yard are intro
duced, the number being controlled' by 
the speed at which the twister or the cen
trifuge rotates. The bobbins are made 
of glass or Bakelite and are about six 
inches in diameter and 10-12 inches 
wide. A traveling guide moving along 
the axis of the bobbin produces even 
winding. The centrifuges are of bronze 
with removable · hard rubber linings 
which are 4-6 inches in diameter. They 
are geared synchronously to the drive of 
the spinning machine and run at from 
5000-6000 r.p.m. Spinning speeds vary 
with the type of rayon and kind of spin
ning used from 50 meters per minute 
up. The speed of pump, tumbrils and 
receiver (bobbin m spinnerette) must 
be carefully synchronized to prevent un
due tension which would break the ten
der thread, and when it is realized that 
there may be several hundred sets of 

these on a single drive of a spinning ma
chine, some idea of the tremendous me
chanical problems of this industry may 
be gained. 

The glass bobbin of green rayon or 
the centrifuge "cheese" is automatically 
stopped and the pump shut off when 
sufficient thread has been spun, and 
workers then remove them for subse
quent operations and replace with an 
empty bobbin or hard rubber centrifuge 
liner and again start the pump and lead 
the thread around its course. The green 
fiber, wet with acid, is first washed free 
of acid. The nitrocellulose is treated 
with a bath of ammonium polysulfide 
for denitration or the viscose with a 
sodium sulfide bath for the removal of 
sulfur. These fibers must then be washed 
again. The washed green cake is then 
bleached with a dilute solution of chlo
ride of lime under carefully controlled 
conditions. Overbleaching weakens the 
fiber considerably. After the bleach is 
washed out, the rayon is usually reeled 
into skeins of about 3000 yards each. 
If "straight" spinning has been employed 
a "throwing" operation to put the twist 
in the fiber is interposed at some point 
in the process. Finally the rayon skeins 
are dried in tunnel driers under an at
mosphere carefully controlled both as to 
temperature and humdity, so that it · 
comes out with the amount of moisture 
it would naturally take up by "regain." 
It is then carefully inspected and graded 
by girls, usually under uniform artifi
cial light. A considerably higher price 
may be obtained if the skeins are reeled 
onto small bobbins suitable for knitting 
machines. 

A vi~w of the inspection room. Each skein of rayon must he examined carefully to make sure that it 
is in perfect condition. 

CoMPARisoN oF THE DIFFERENT 

PRODUCTS AND PROCESSES 

The viscose process is by far the most 
important in this country. About 80 
per cent of the rayon is produced by this 
method. It is the cheapest process and 
although the product was at first in
ferior; it is now equal or superior to the 
others. It is fairly simple chemically, 
and the spinning is easy, lending itself 
readily to centrifugal receivers. The 
desulfurizing step is neither difficult nor 
costly and there is no recovery process 
for either volatile solvents or for met
als in this process. The acetate proc
ess is the most expensive and is a deli
cate ·chemical operation. The spinning 
offers no unusual difficulties, but the 
acetic acid must be recovered. If dry 
spinning is used there are also volatile 
solvents to be recovered. The only 
thing that has maintained this process 
in competition with the others is the 
superior quality of the product, espe
cially in regard to wet strength. N ei
ther the cuprammonium nor the nitro
cellulose process have become very pop
ular in this country. They are inter
mediate to the other two in cost, the 
nitro rayon being slightly the more ex
pensive. Both are rather complicated 
as to chemical processes as well as in 
spinning. Both nececsitate expensive 
recovery systems, the nitro for vola
tile solvents, the other for both copper 
and ammonia. The nitrocellulose or 
Chardonnet process has had greatest 
success in France where it originated; 
the cuprammonium or Pauly process, 
in Germany; and the cellulose acetate 
process in England. ·One company, the 
Tubize Silk Company, operates a nitro
cellulose process in this country; a 
branch of a large English company, The 
American Cellulose and Chemicals Com
pany, using the acetate process, built a 
large plant several years ago; and, at the 
present, the Bemberg Company, a Ger
man concern, is building a large cupram
monium plant in Tennessee. The Vis
cose company and the Dupont company 
are the largest producers of viscose ray
on although there are many other small
er concerns using this process. 

The greatest disadvantage which ray
on has compared to natural silk is the 
fact that it weakens greatly when wet. 
It possesses about two-thirds the strength 
of natural silk dry, compares favorably 
with cotton, and is stronger than wool. 
Tenacity tests vary greatly according to 
different investigators, but an idea of the 
comparative strength may be gained from 
Table 3. Note especially how acetate 
rayon retains its strength when wet. 

VaTious methods of improving the 
strength such as treatment with dilute 
mineral acids and drying in a moist at
mosphere, treatment with formaldehyde 

(Continued on page 52) 
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Signal Corps at Fort Sheridan 
An intensive program of work, instruction, and recreation was the lot of the 

electricals during the summer at camp 

T HE signal corps camp, which each 
member of -the advanced signal 
corps must attend for one summer, 

was held this year at Fort Sheridan, 
Illinois. 

As no Minnesota unit had ever before 
. been to Fort Sheridan, our destination 

was of particular interest to us. Upon 
investigation we learned that it was one 
of the oldest army posts in the middle 
west and station of the Fom:teenth Cav
alry and the Sixth Infantry regiments. 

. The Fourteenth is the cavalry regiment 
that always takes the major horse show 
honors and the Sixth Infantry is the sec
ond oldest existing organization of the 
army. 

We found the post to be a beautiful 
place, located among the famous North 
Shore suburbs, just outside of Chicago. 
A long row of barracks buildings, topped 
by a medieval appearing tower, faced the 
parade grounds at the center of the res
ervation. The residences of the officers 
of the post were on shady winding roads 
along the lake shore at the head of the 
parade grounds. The R. 0. T. C. camp 
was a small city of tents erected near 
the southern edge of the reservation. 

U pan our arrival at the fort we spent 
some time in looking about and after 
orienting ourselves we reported to the 
camp. We were then assigned tempo
rary tents in which to leave our personal 
belongings. In these tents, much to our 
disgust at first and later delight we were 
to live the following six weeks. When 
every one in the company was enrolled 
we were marched in formation to the 
post hospital where we underwent a 
thorough physical examination. 

This "processing" which lasted more 
than three hours, included an examina
tion of the eyes, ears, nose, throat, heart, 
lungs, limbs, posture, and everything el~e 
that could· be examined. Then in much 
the same manner as a Ford car in the 
process of assembly we received the 
clothes in which we were to work, 
march, and eat for the next six weeks. 
We then returned to the camp and re
ceived our cots, bedding, and other 
equipment including mess kits, tin knives, 
tin forks, and tin spoons. Throwing all 
of these into a shelter-half, we struggled 
also with them down to our tents where 
we tried to dope out the intricacies of 
the art of making up an army cot and 
keeping house in an army tent. 

During these first hours at camp we 
made the acquaintance of the fellows 
from other universities, with whom we 
were to eat, sleep, work and play for 
the rest of the training period. , We 

By CYRIL T. WALL, E. E. '29 

learned that the entire R. 0. T. C. 
unit was under the comman~ of Major 
Saratt, from the University of Illinois, 
with Captain Parsons, also from Illinois, 
Lieutenant Mack from Ohio State, and 
Lieutenant Schlosberg from Michigan, 
in charge of the signal company. Harry 
E. Strider, the only representative from 
the Minnesota military department filled 
the position of master sergeant for our 
company . 

There were twelve cadets from JV1in
nesota: Wesley Gray, Karl Heidman, 
Melnor Rudser, Rudolph Bierwagon, 
Fred Suhr, Cyril Braum, M. J. Hauge, 
C. T. Wall, Irwin Vigness, Donald 
Raney, John Madden and E. C. Cars
berg. 

Cap~ain Parsons hoping that the cadets 
from various colleges might all become 
well acquainted with each other, and per
haps get a better insight into the meth
ods of other universities, decreed that qo 
two men from the same school could live 
in the same tent, so, his plan unsuspected 
by us, he lined us up according to height 
and reassigned us in order to our tents. 
Much to his surprise on the last day of 
camp he discovered that four Minnesota 
men had occupied the same tent through
out the training period. 

We learned that the four hundred 
men in the camp were divided into five 
companies. There were three companies 
of infantry, one of cavalry and our sig
nal corps. The cavalry, quartered on 
the next street, named us, either affec
tionately or jealously the "Telephone 
Girls." The affectionate names we had 
for the cavalry are not a ma•ter of rec
ord. There were about sixty men in our 
company and were from Michigan, Min
nesot~, Illinois, Ohio State, and Wis
consin universities. 

Camp immediately fell into swing and 
the next three weeks were far from 
monotonous. Mornings after drill there 
were lectures on the procedure followed 
in the handling of field messages, codes 
and ciphers, meteorology, and other sub
jects of military interest. We spent 
half an hour each morning at radio code 
practice and had a• code speed test each 
week. Afternoons there were lectures 
in radio station operation and in the 
installation of field telephone systems. 

At the end of this period came a wel
come break in the program and we spent 
three days on the beach at pistol practice. 
The .4-5 caliber automatic looks like a 
fairly simple weapon. Lying on a table 
in a box, it is, but held in the right 
ha.nd at arm's length pointed at a moving 
target it loses its simplicity. Howover, 
the average shooting ability of the com
pany was very high, as more than half 
of the men qualified as marksmen or 
better. 

IT was about this time that another 
screen epic was filmed. The Paramount 
news reel man happened through the 
post and the Signal Corps was called 
upon to perform. We ran through our 
daily program-falling in for formation, 
morning drill, calisthenics, and grub 
line. That afternoon we posed as a 
message center operating full blast in the 
heat of a battle. 

Speculation was rife about camp for 
some time as to who might become 
famous stars, but Paramount was blind 
to our abilities and no contracts were 
forthcoming. The post theater, how
ever; did a rushing business on news reel 
nights until our picture was released. 

Camp, by this time, was drawing to
wards a close and the period devoted to 

(Continued on page 62) 

The message cent~r in operation. 
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C. A. C. 1n Kentucky 
During the last summer Coast artillery men from Minnesota invaded 

Camp Knox for the first time 

u C TOP me if you've heard this one,_" 
0 shouted a Minnesota Artillery 

man as he clamored for attention 
from the group loaded in a large Army 
truck. His outburst was promptly met 
with a deluge of water, as was the cus-· 
tom ·in "that man's" army. Water 
fights (from canteens) never had a def
inite origin but all credit was finally 
passed on to "Nick" Bjork of Minne
sota. But-I'm ge.tting ahead of. the 
story. 

Immediately after Summer vacation 
started 1ast June, the Minnesota Coast 
Artillery unit was ordered to report to 
Camp Knox, Kentucky. Camp Knox is 

·located thirty miles south of Louisville 
on the Dixie Highway. The distance 

·from Minneapolis varies from 7 50 to 
800 miles, depending largely upon the 
road selected· and ability of driver to 
stay . with the road markers. All but 
two· of the twenty-seven Minnesota En
gineers traveled via self-impelled con
veyance,· thus making money on mileag-e 

· alloted by the government. The models 
·of cars. ranged from a 1913 Ford to a 
recent Jewett sedan. The writer was 
fori:un.ate enough to be a passenger in 
the 1913 vehicle. It was prophesied that 
same would never reach Chicago, let 
alone Louisville. Suffice, then, to say 
that all arrived· at camp on time and in 
good frame of mind. 

The usual army procedure was fol
lowed in "processing." All of the Min

. nesota . men were successful in passing 

. the physical exam and so proceeded to 
the store room for Army equipment. 

. Each man hurried through a series of 
rooms, coming out dressed in 0. D. 
clothes and heavy army shoes, also car
rying a duffle bag filled with auxiliary 
equipment. The ~uit was assigned to 
Battery D of Coast Artillery, Major 
Willis Shippam of Minnesota being Se
nior Instructor. 

The advanced Coast Artillery Corps 
training course had a very intensive 
program outlined for us and action 

started immediately. The feat of clean-
ing "cosmoline" from the rifles on the 
first dav remains as a never to be for
gotten .experience. After the previous 
year's camp, the rifles are inspected and 
later dipped in a large va:t of. oil, com
ing out fully covered with grease. Gas
oline was a solvent which was used free
ly that afternoon. Even a week later, 
after intensive use brought on by rapid 
firing, this grease .. 'was oozing out of 
cracks and crevices never before known 
to be possessed by a Springfield rifle. 

By REALTO CHERNE, M. E. '29 

The first week was spent on the rifle 
range, all men attempting to qualify as 
marksmen; sharpshooter, or expert. 
Careful use of the Springfield 30-cali
ber, possessing a kick of an army mule, 
was necessary for such a test. During 
this week we carried raincoats all of the 
time because of unusually rainy weath
er. Some of the record firing was done 
during a driving rain, which accounts 

A seventy-five millimeter anti-aircraft gun in 
full reco:l. 

for the fact that we qualified only four 
men in rifle marksmanship. Cruel ex
perience was gained when we lay prone 
on a shelter half which was covered with 
a few inches of water. 

Some sunshine hove into view on Sat
urday night when a R.O.T.C. dance 
was held at the Kosair hotel in Louis
ville. Which city showed rare hospital
ity when they furnished about 300 girls 
for dancing partners. No girl arrived 
in a car of less caliber than a Packard 
straight eight. The introductions were 
accomplished without any . mishaps, in 
fact, most of the fellows ended the eve
ning by inviting a girl to a boat ride the 
next week (provided she bring the 
lunch). I might mention here that a 
valuable accessory, on warm, nights such 
as that one, is a clothes wringer. 

The second week was taken care of 
.by instructions on the three inch anti
aircraft gun, search light, and machine 
guns. This was all preliminary work; 
no actual firing being done. Minne
sota p'assed the "blindfold test" . on the 
machine gun 100 per cent. This re
quired the dissembling and reassembling 
of a Browning machine gun in three 
minutes. It was during this week, also, 
that we were instructed in the proper 
way of doing squads "east and west." 
Which means thdt one hour of infantry 
drill \il/as held each morning. 

The week passed rapidly ()and on Sat
urday a boat trip on the Ohio river 
served as entertainment. 

On the fourth of July most of the 
fellows took trips around to see some 
of the notable sights of Kentucky. Some 
went up to Latonia to see the southern 
horses of track fame. 

Camp life grew more interesting be
cause the three-inch was being fired at 
a target towed by airplane. So success
ful were we, that the tow line, made of 
piano wire, was cut on two different 
occasions. Much quick action was expe
rienced when a battery of eight machine 
guns were concentrated on. balloons 
filled with hydrogen. Battery "D" was 
known as the battery that did not let a 
balloon get away. 

The following Saturday a trip was 
planned that would take in the Mam
mouth Cave, which is one of the seven 
natural wonders of the world. Most of 
the Minnesota unit decided to make the 
trip privately instead of with the corps. 
In this way we gained by seeing two 
additional caves, including the Great 
Onyx Cave where the body of Floyd 
Collins 'lies in state. In the Mam
mouth Cave, we walked for five miles 
underground. The time consumed was 
about three and one-half hours-a "real" 
walk. 

THE next. couple weeks were spent 
trying to get the A. A. gun trained on 
the flying target. A record was taken 
from which the firing score of the bat
tery was calculated. The machine gun 
fire proved very effective during this 
period. 

About this time another "social fling" 
was taken. The occasion being another 
dance in Louisville. 

Pistol firing now became the absorb
ing interest. Minnesota came to the 
fore here and qualified 19 men as marks
men or better. This record led some of 
the camp to believe that Minneapolis 
was quite close to Chicago. 

During the sixth week of camp a se
ries of track meets were held in which 
Minnesota men . came through with 
points in many events. Much success was 
met with by the wrestlers and boxers of 
our division. The week ended with a 
large group demonstration for the secre
tary of war. All units demonstrated the 
use of weapons and effectiveness of fire 
control. 
Th~ last two days were taken up 

with the routine of handing in of equip
( Continued on page 62) 
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Three Themes 
The Four Commemorative 

Towers 
fl 

(A New Ta,le of the Arabian Nights) 

By FRANCIS V. GoRMAN 

T H. ERE once lived in Persia a king 
named Mahmoud MouliQ Bey and 
his beautiful queen, La Sebana. In 

all the land, there was no woman so 
beautiful to behold as La Sebana, the 
consort of the king. And in all the 
world, there were no people more happy 
than the subjects of the king, no city 
more prosperous than his capital, and no 
court more brilliant and gay. 

One day, there came to the city a 
stranger from India, old and much trav
elled, who beheld with scorn the build
ings of the king and derided his palace. 
For had not he, the stranger, beheld in 
India a palace more beautiful than any 
other in the universe and more wonder
ous than man could imagine? 

Mahmoud Moulin Bey was sore at 
heart and much perplexed. The rumor 
of the magnificent palace in India grew 
and the king was shamed that he had 
not such magnificence. The people also 
were downcast and wished to relieve 
their king of his sorrow. 

Now, late one night there sought for 
admission at the city gates a youth, tall 
and handsome beyond measure, well 
clothed and mounted, and the guards ac-

. costed him saying, "Whence art thou, 
and why?" 

And he answered, "Lo, I have come 
out of India." . 

Forthwith, they took him to the king 
because he came out of India. Mah
moud Moulin Bey questioned the youth 
and found that his name was El Rasho 
Architas, and that he had seen the palace 
of great magnificence. The youth waxed 
loquacious under the questioning of the 
king, and little by little imparted his 
knowledge of the building of the palace 
in India. It transpired that he had been 
a student under the master architect. 

When the king heard this, he gave 
a glad cry and at once offered the youth 
the contents of the royal treasury to 
build such a palace that would eclipse 
any and all palaces scattered about the 
world, including the one in India. The 
youth accepted. 

It happened that the queen, La Se
bana, was passing through a corridor ad
jacent to the court room and heard the 
king's cry of gladness. At once she 
peeped through the hangings and cast 
eyes on the tall and languid young ar
chitect reclining on the divan. As she 
looked over El Rasho Architas and then 
over the king, her husband, Mahmoud 
Moulin Bey, and compared the king's 
dowdiness with the youth's handsome
ness, she straightway fell deeply in love 
with the newcomer, but said nothing 
and hurried discreetly to her chamber. 

Immediately the building of the palace 
began, and thereafter the work pro-

A palace more beautiful than any othe1· in the universe an1more wondrous than man could imagine. 

Herewith are published three of 
the better themes written by stu
dents iaking engineering English 
during the fall quarter. These 
have been selected by the editors 
of the MINNESOTA TECHNo-LoG 

from a group of themes compiled 
by the faculty of the English de
partment. 

It is hoped that this page will 
bring between the English depart
ment and the MINNESOTA TECH

No-LoG a closer cooperation
something that will grow in years 1 

to come. All students who are in- I 
terested in writing are invited to 
see Mr. Richardson and to come J 
to the office of the TECHNO-LOG, 

room 37 of the Electrical building . . 

gressed with much speed. The king and 
all his court, including the queen, came 
daily to see how things were coming 
along. The queen cleverly managed to 
dodge the court and return to El Rasho. 
Both of them then went up into one of 
the towers of the new building on the 
concrete hoist, where they were wont 
to stay all afternoon undisturbed. 

And so the palace progressed rapidly. 
Eventually the building was finished, 
and the queen deeply in love with El 
Rasho, and· he in love with her. And 
the king knew it not. 

The day of the final acceptance and 
inspection of the finished palace was at 
hand, and all who saw it marvelled at 
the gorgeousness of the pile, the gleam
ing of its alabaster walls, and its jeweled 
towers. The jeweled towers were four 
in number, and dedicated to the queen 
by the lovesick young architect. The 
north tower was covered with diamonds 
of great size. It shone like ice in the 
sun and sparkled in a million shafts of 
quavering light. This, the first tower 
built, commemorated the heart of the 
queen, when she pretended to be cold 
and frosty the more to make him win 
her. 

The second tower was to the south, 
and made of jet to honor the queen's 
hair. In the moonlight, it glowed with 
soft light like shadows and sun in his 
love's raven hair. 

The east tower welcomed the dawn of 
the love of the queen and the archit~ct, 
and was of emeralds and sapphirfts 
mind the designer of the deep Jil' 
the soulful eyes of his love. W tb] 
sun rose, then did the tower seem 't~ 
quiver and palpitate like the soul-fire in 
her eyes .. 

The tower to the west was of all the 
most magnificent and stately, and built 
when La Sebana declared her love for 
El Rasho, the architect~ All of rubies 
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In all t!te landJ there rwas no czvoman so beautiful 
to behold as La Sebana, the consort of the lli>Zg. 

it was, and came to the magnificence of 
its ruby glory in the rose hue of the set
ting sun, for then it sparkled like living 
fire, the burning, unquenchable fire of 
their love. . 

Now, the king comanded a great feast 
to take place in the new palace, and 
commanded further that all his subjects 
should also be feasted therein, for the 
palace was very huge. At the feast 
Mahmoud Moulin Bey r~clined at th~ 
head of the table, El Rasho Architas to 
his right, and La Sebana at his left hand. 
And ever behind the king's back did the 
two lovers exchange sweet and covert 
glances. When the moon tipped the 
cypresses, the king rose and turned to 
El Rasho saying, "N arne for us thy re
ward, that it may be given thee." 

El Rasho saw his sojourn at the palace 
terminated with a reward, so he said, 
"Sire, let us wait." He could see more 
of the queen, 

After a time, Mahmoud became sod
den with wine and rich food and fear 
came to him. Turning again to El 
Rasho Architas, he asked, "Could you 
ever conceive and execute a palace to 
equal, perhaps to surpass this one of 
mine?" 

El Rasho, also giddy with wine, boast
ed that he could build another palace 
of such pluperfect grandeur that ·it 
would outshine even Mahmoud Moulin 
Bey's. 

Thereupon the king was very wroth 
that there should be a possibility that 
any other palace in the world should 
eclipse his. At once he commanded that' 
the eyes of the youth be burned out 
and his hands cut off at the wrist tha~ 
he might never again see to execu~e nor 
have hands to design anything which 
might cloud the glory of this marvelous 
palace. Straightway, all was done as 
he commanded. 

Chivalry 
By ScoTT TrsDALE 

DURING the Middle Ages there 
grew up an institution known as 

_ chivalry which had at the time 
being a profound influence upon the so
ciety of the period and which has left 
its impress upon our own modern civili
zation. The term chivalry indicates the 
organization of knighthood and in a 
more general sense the aims "and ideals 
of knights. 

Of the ideals of chivalry the most out
~ta~ding and perhaps most far-reaching 
m Its effects was the attitude of honor 
and respect for and devotion to women. 
Up to the time of the Middle Ages 
woman had occupied a social position 
much inferior to that of man. Greece 
did not recognize the freedom of woman
hood but held the members of the female 
sex to be much inferior to man. Rome 
had developed an attitude of respect for 
women, but it was a respect engendered 
more or less for political reasons. Moth
ers and wives were treated with great 
regard by the Romans, but this esteem 

. was r~ndered to them not as females but 
as the faithful companions and patriotic 
mothers of citizens. The inferiority of 
wo.manhood was attacked during the 
Middle Ages as a gross materialism. 
C~ivalry was the stan4ing protest of 
kmghthood, of mankind, of womanhood 
against the degradation of woman. Om~ 
modern attitude toward women has un• 
questionably been an outgrowth of the 
higl_ler standard adopted and idealized 
by chivalry and knighthood. 

The moral aspect of chivalry played a 
vital part in the lives of those who lived 
during medieval times. It exercised a 
salutary influence at a time when gov
ernments were unsettled and laws but 
little regarded, when feudalism and serf
dom were in full sway. It had a strong 
disciplinary effect at a .time when feu
dalism was inclining toward violence. 
The code of ethics of chivalry upheld 
courage and enterprise in obedience to 
rule, consecrated military prowess to the 
service of the church, glorified the vir
tues of liberality, good faith unselfish
ness and courtesy. Though i~ often car
ried the feelings of love and honor to a 
fanatical excess, yet the reverence paid 
to them contributed to prevent mankind 
from relapsing into barbarism. The part 
that chivalry played in the Crusades was 
alone of) considerable conseq~ence. In 
fact without chivalry the Crusades 
would in all probability have never taken 
the form or proportions which they did. 
On the other hand the Crusades tended 
to make chivalry more Christian than 
it had been. It was held to be the 
knight's duty to regard with veneration 
the Virgin Mary, to defend Christianity, 

to pro~ect the Church, and to do battle 
against the infidel. 

Like all institutions that have arisen 
!o a position of influence, chivalry had 
~ts faults and even some ·of the high 
Ideals for which it stands are open to 
question. Essentially it was a class spirit 
and class spirit at whatever time or place 
it may arise is not in keeping with ideals 
of liberty, freedom, liberality and unsel
fishness. The knight was bound to end
less fantastic courtesies toward men and 
still more toward women of a certain 
rank; he might, and frequently did treat 
all below that rank with scorn and 
cruelty. And then we find that chivalry 
rested practically, like the highest civili
zation of ancient Greece and Rome, on 
slave labor, which lays it open to fur
ther adverse criticism. 

.During ~ertain periods of the age of 
chivalry kmghts engaged in war for the 
love of battle without regard to the 
c.ause for which war was waged, and de
lighted in a fantastic display of personal 
daring which could not in any way ad
vance the objects of the siege or cam
paign which was going on. In short 
it would appear that chivalry substituted 
purely personal ubligations devised in the 
interest of an exclusive class, for the 
more homely duties of an honest man 
and a good citizen. 

If the ~nfluence which the age of chiv
alry has exercised upon literature is any 
measure of its importance as an institu
tion then we should hold it in high re
gard. The achievements of the knights 
were sung by troubadours and minstrels 
throughout Europe, and many of these 
old tales have come down to us. It was 
the spirit of knighthood which led the 

(Continued on page 64) 
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Why····Miners Leave Home 
Being a review of the junior field trip to Arizona and points southwest 

ANOTHER annual pilgrimage of 
fi the. juniors from the School ~f 

Mmes to the great Southwest ts 
on the records as a huge success. Ten 
students, five miners and five metallur
gists, and three professors took the trip. 
Thirteen may be an unlucky number to 
some, but the miners conclusively proved 
that there is nothing to this ancient and 
timeworn superstition. 

The party included E. H. Comstock, 
W. H. Parker and P. C. Christianson, 
professors; "Ing" Serigstad, "Mac" 
McLean, "Mac" McMillen, "Annie" 
Amundson, and "Ned" Collins, miners; 
and "Gadget" Anderson, "Moritz" 
Fetzer, "Gully" Gulleson, "Dick" Mer-

. ritt and "Jack" N eemes, metallurgists. 
We bade adieu to the campus on the 

dreary morning of May 15th with "Ing" 
catching the train on a gallop in pref
erence to' staying behind. Traveling 

· promised to be rather monotonous in 
spite of the time dispelling properties of 
bridge and "bull-sessions." "Gully" in
sisted that we would see no scenery un
til we arrived in the mountains, and per
sistently refused to go near the windows. 

The first stop was at· the large and 
prosperous city of Albert Lea where Mc
Millen joined the party. He informed 
us that he had secured special rates for 
us on a dinner so we dashed for· the 
lunch counter. The rates were very spe
cial-a forty cent dinner for seventy
five 'cents·. Mac excused himself as he 
had already eaten at home. 

The afternoon was uneventful, and 
evening found us at Des Moines. Here 
we lunched and stretched our legs, 
thankful for the half-hour between 
trains. 

· During the night we passed through 
Omaha where Mr. Parker joined the 
party. Morning found us in the flat 
wheat country of Kansas where they 
raise a thousand jackrabbits to the sin
gle dairy cow. We spent the morning 
on the observation car, viewing the nev
er-changing treeless plains with increas
ing distaste. 

\V e arrived in Colorado Springs at the 
foot of Pike's Peak at noon. We cau
tiously avoided the clutches of managers 
of sightseeing tours of all kinds, parked 
our baggage at the Alamo hotel, and 
went out in search of a square meal. 

Upon returning we found that the 
afternoon was ours. Some went here, 
some went there, and the rest of us 
piled into a Pierce-Arrow ( adv.) sight
seeing bus bound for the Garden of the 
Gods. We managed to run through a 
souvenir store without spending anything 

By Em.vARD D. CoLLINS, M. '29 

except our time. This is considered 
quite an accomplishment. 

Early the next morning we piled into 
the two Pierce-Arrows (miners ride in 
style or not at all) that had been hired 
to take us up to Cripple Creek-at one 
time the largest gold mining camp in the 
world. The scenery was wonderful to 
say the least, and the air was invigorat
ing. We had come prepared, but, nev
ertheless, we were cold. Snow started to 
fall at an elevation of 8,000 feet and 
continued to do so for the rest of the 
ride up. 

JUNIOR MINERS AND METALLURGISTS 
Back row: lVIclVIillen, Anderson, N eemes, Merritt. 
Second row: Amundsen, Serigstad, Fetzer, Guile-

son, McLean, Christianson. 
Seated in front: Collins. 

At Cripple Creek we stopped for a 
cup of hot coffee and a view of the town. 
This once flourishing city of 50,000 has 
dwindled to a mere 5,000 souls. Fine 
brick buildings stand in ruins, having 
been destroyed to cut off payment of 
taxes which worked out mines could not 
afford. 

Reinforced by hot coffee we continued 
upon our journey to the Cresson mine 
where we were to make our first inspec
tion. We spent an hour or so looking 
over the ore sorting plant and then par
took of the lunch which we had packed 
along via paper sack. After lunch the 
metallurgists hied themselves off to the 
Portland mill at Victor, and the miners 
went underground. 

A two thousand foot drop brought us 
down to the bottom of the mine. We 
picked our way through drifts, crosscuts, 
stapes,~ raises, winzes, dog holes and other 
places of interest to miners. We peered 
interestedly into a hole 100 feet long, 
40 feet wide and 800 feet high, nearly 
large enough to hold the Foshay tower. · 
We stared at a small opening in the wall 
from which $2,000,000 worth of gold 
ore was taken. We stemmed an under
ground river that came rushing down 
one of the drifts. Then, after viewing 
more bulkhewls,· timber sets, ore pockets, 

and whatnot, we took the cage to the 
surface. ..: 

In the meantime the _metallurgists' 
viewed the process of concentrating gold 
and. silver ore that originally contained 
values of only $3.50 to $7.50 per ton. 
They burned their fingers badly when 
one of the workmen spilled a quantity' 
of molten gold bullion. They saw a 
few of the genuine gold bricks in exist-. 
ence, but didn't bring any of them home .. 

The miners, after a hot bath and. 
change to dry clothes, drove to Victor, 
where the two parties united. We re
turned to Colorado Springs by way of 
the famous Corley Mountain Highway, 
crossing the divide at 10,300 feet. The 
mountain scenery far. surpassed anything 
we had seen before, and the air was still 
invigorating, to say the least. The city 
was a welcome sight. 

The following day the metallurgists 
departed for the Golden Cycle mill, 

· where they again saw the concentration 
of gold and silver ores, but on a much 
larger scale than before. They inspect
ed crushers, roasters, cyanidation opera
tions and precipitation works. The su
perintendent offered them a small block 
of gold worth the trifling sum of $30,000 
upon the condition that one of them 
carry it out of the plant in one hand. 
However, they decided it would be too 
much of an inconvenience to be burdened 
with, and left the brick with the super
intendent. 

we miners betook ourselves to the 
Pikeview coal mine where we spent the 
morning and part of the afternoon. 
After a thrilling three mile ride under
ground in a tiny coal car just large 
enough to hold the five of us, we in
quired casually of the motorman as to 
the maximum speed of his motor. 

"Oh," was his laconic reply, "It will 
hit about twelve miles per hour." 

We went up and down entries, drifts 
and crosscuts, through overcasts and into 
rooms to the working faces. A special 
demonstration of a coal mining machine 
was put on for our benefit. 

We returned to the shaft riding on a 
loaded coal train. This ride proved 
more thrilling than the trip out, princi
pally to the three of us lying flat on our 
stomachs on the motor. The ride was 

·slow and we endured all manner of 
cramps and aches without moving a hair 
for fear of being picked off by any one of 
dozens of. projecting timbet:s. 

We ate our paper sack lunch on the 
surface and. then made a tour of inspec
tion of the shops and surface plant. 

We discovered, upon our return, that 
(Continued on page 58) 
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The Battle of the Engineers 
Icy water from high pressure fire mains, mud, and not a little blood fail to 

dampen the engineers' class spirit 

"Sound, sound the clarion, fill the fife I 
To all the sensual world proclaim, 

One crowded hour of glorious life 
Is worth an age withou.t a name." 

T HE engineers have had their hour 
-yea, and crowded and glorious it 
was. The lowliest freshman, the 

mightiest sophomore, has thrilled to the 
war cry of battle. An avalanche of 
green crushing the life blood, tearing and 
hacking, biting and clawing, repulsed the 
onslaught of the sophomore horde, and 
established their victory in the annual 
class scrap, in no uncertain terms. 

Hostilities began some time before the 
starting gun was sounded. The coolly 
calculating, diabolically shrewd sophs 
had resorted to subterfuge in a desperate 
attempt to deplete the ranks of their 
opponents. With honeyed words, and 
cautious cajolery, they lured many of the 
most titanic, but gullible freshmen, from 
the cloistered quiet of the class room to 
parts unknown. Mystery shrowded their 
actions ; defeat crowned their efforts. 
They failed to account for the psycho
logical effect, and their oversight was to 
be the cause of their downfall. For the 
yearling aggregation appeared upon the 
field of battle with a grim determination, 
an unfaltering insistence, which carried 
them to heights of moral frenzy, and 
caused their gonfalon to be unfurled 
from the highest pinnacle. 

The opening event of the melee was 
a pushball contest. Although outnum
bered almost two to one, the sophs strove 
valiantly to thwart the advance of the 
green tide. Time and time again they 
halted; but never could they stem the 
volcanic fury of the belligerent freshmen. 
So with blood curdling cheers that shat
tered the morale of their antagonists, the 
frosh crashed through to win the initial 

·sortie. 
In that gentlest of all pastimes-cow-

The sophomores receive an inrvoluntary bath lit 
the hands of the freshmen, 

By J. P. SHIRLEY, E. '32 

boy jousting-the frosh supremacy was 
again proved incontrovertible. Mounted 
on steeds which were sure footed, st~al
wart and swift-~the ambidexterous 
green horsemen succeeded in overthrow-

A tense moment in tke puskball contest. 

ing three of their opponents. The sopho
mores, however, c0uld unhorse but two 
of the better conditioned frosh cowboys 
-although willing to stoop to aqy level 
to encompass their plans-leather was 
pulled, rowels sunk deep,. necks choked, 
-but all to no avail. The equine and 
equestrian ability of the frosh was proved 
beyond dispute. 

Then came the sack rush-known · 
more properly as the sack pull. Here 
was a case where the ingenuity of the 
contestants would be of immense value 
in determining the winner. For . after 
five or ten scrambled bodies have affixed 
themselves about a dainty gunny sack, 
more or less inventive genius is required 
to dissect the labyrinthine complexity, 
to ~determine where was what, which 
cranium belonged to what contestant. 
Was it a freshman fibula which caught 
that alien proboscis and caused the blood 
to flow? Shirts were ripped, trousers 
torn, heads battered, arms and legs· 
wrenched from their sockets,-and when 
the smoke of conflict cleared-the palm 
of victory was again awarded to the 
somewhat bed1:aggled frosh. 

On the greased pole, however, the 
sophomores were unconquerable. Using 
their previous training to good advan
tage, ;they were enabled to score three 
wins in rapid succession. Could it be 
that the superhuman endtnance of the 
lordly soph might yet defeat th~ attempts 
of the victory-crazed freshmen? For a 
clean sweep on the pole, and a win in the 
tug~of-war would spell defeat for the 
green warriors. The peril was immi~ 
nent,-but the erstwhile leader of the 

frosh was not to be gainsaid. He called 
upon one "Sandy" Spinek, who bel~bored 
his opponent with such ferocity that the 
issue was not long held in suspense, 
Then came Freshman Cooperman who 
acquitted his mission in a style which 
would . have flattered the most vicious 
gangster of all Chicago's underworld. 

Only the tug of war remained, and 
although assured of victory, the frosh 
blood was up-it seethed and broiled as 
molten magmas that pour from realms 
plutonic. And like the Thracians of 
ancient day, the green champions neither 
gave nor asked for quarter. Thirty stal
wart sons and true were chosen by each 
aggregation, anchor men acclaimed by 
vox populi, and the contest . was on. 
MusCles strained to the breaking point, 
eyes bulged from their sockets, jugglers 
protruded. Then from the freshmen 
a "Yo! Yo! Yo!"-steady and rhyth
mical with ever increasing cadence it 
beat upon the ears of the spectators and 
crystallized the hearts of the astounded 
sophomores. The green tyros could not 
be refused. Proving themselves pos
sessed of true philosophical natures, the 
sophomore huskies entered the ·delight
fully refreshing stream of water en 
masse-their motto "Pas de remords." 

The day was won, the soph derobed 
of his pristine glory, the freshman per
mitted to roam the shaded hills of old 
Valhalla. 

Louis 1\.'J;. Schaller, a senior civil engi
neer, was in charge of .the hostilities, and 
deserves especial praise for the manner 
in which he handled the affair. Profes
sor Otto S. Zeiner, faculty adviser, act
ed in a variety of capacities, serving as 
umpire, and official timekeeper, both of 
which duties he completed with remark
able facility. 

A freshman is unbalanced by !tis oppo.nent and 
rrslips to de/eat, on t!te greased pole. 
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. Northern Lights 
A senwr engtneer revtews the incidents of I928 civil camp at Cass Lake 

T HE sun, sinking low in the west, 
· disclosed a group of boot-shod men 

assembling at a spot among the 
pmes that skirt the shore of beautiful 
Cass lake. They found a busy ~rew 
ahead of them whose efforts had already 
given this place a camp like appearance. 
The last rays of the sun were reflected 
by white canvas of tents that sheltered 
the material and instruments. Of 
course, you have guessed by now that it 
was the sixteenth of August, and aspir
ing civil engineers were gathering again 
at their senior summer camp. All night 
long and most of Friday the followers 
of St. Patrick straggled in, and by dark 
the camp was quite complete. Every 
tent was up, and every one had a home. 

Sleep was welcomed after such a busy 
day, and music from a circular saw 
beaten with a hammer was not a pleas
ant sound at 5 :45 A. M. Golden brown 
wheat cakes, crisp strips of ba~on and 
hot coffee were the reward of those who 
answered the call, however ; so we had 
no difficulty in forgiving the ·cook for 
such unearthly proceedings. The sugges
tion of food will always conjure visions 
of pumpkin pie such as only Albert, the 
cook, can concoct; and the number of 

By KARL M. EGGEN, C.E. '29 

pieces devoured by famished surveyors 
reached into the realm of infinity. 

Saturday, work started in earpest, and 
we found ourselves assigned to bench lev
els, triangulation, base line measurement, 
stadia topography, stream measurement, 
railroad work, or plane table topogra
phy. On this, our first day out, we made 
th~ acquaintance of some of the denizens 
of the forest and learned that food hid
den in the woods is .not a guarantee 
against an empty stomach at noon. 

Mr. Cutler had charge of railroad 
work while 1\/[r. Zeiner supervised topog
raphy and hyrographic work. Office 
computations were directed by Mr. 
Boon. 

Every man was given an opportunity 
to work on each of the important tasks 
and was shifted from chief of one patty 
to lowly rear chain of another with 
amazing rapidity. Stadia topography 
parties were sent out on innumerable 
roads and fire trails cut through the for
ests as well as along the lake shore with 
instructions to work out topography as 
far as practicable into the woods. Much 
work ensued for the axmen; pmcibly 
Lexau's reputation as a slave driver was 

no~ entirely deserved even though eigh
teen shots represented his day's work: 
Wallin- and Shepley deserve credit for 
originating the idea that a transit is not 
necessary in running a topography tra
vene. They discovered their error, how
ever, and raced five miles back to camp 
for one of the instruments. 

A crossover to be run between the 
Great Northern and Sao provided plen
ty of entertainment, and arguments 
waxed thick and furious before it was 
finally computed and staked. Plane table 
parties mapped much of the sparsely 
wooded areas for miles around, and the 
discharge of the Mississippi river at the 
Cass lake outlet was measured by every
one. Triangulation presented its diffi
culties when visibility was poor; and, to 
make matters worse, some fellows seemed 
to take fiendio:h glee in picking up sta
tions being read. What could be worse 
than trying to read triangulation "Tow
er" with a stiff wind sweeping across 
Pike bay and necessitating hanging onto 
the railing with one hand in order to 
avoid being blown off while attempting 
to manipulate the instrument with the 
other? Almost any cold clear September 

(Continued on page 60) 

MEMBERS OF THE 1928 CIVIL CAMP AT CASS LAKE 
BAt:K Row: 'Bircl~, Heath, Grant, Hanson, Molstead, D. Ericksol1, Griggs, Fredrickson, Zeuthen, Peterson, L. R. Erickson, Lexau, Shepley. 

SECOND Row: Prof. Zelner, Boone, Hartigen, Campbell, Waits, Host, Melin, Eyburg, Chloupec, Jennings, A. Erickson, Umlaf. 
THIRD Row: ProL Cutler, Maturi, Heiberg, Gunnerson,· Rykken, Lohn, Jensen, Wallin, Hindermann, Eck, Schaller, I. E. Anderson. 

FROl'IT Row: A. A. Anderson, J,liotk, Helseth, Dunshee, Kingston, Alderson, Solberg, Eggen, W. W. Anderson, McCauley. 
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Around the World With Our Alumni 
Architects 

'24~I. W. Silverman, who is at pres
ent in the School of Architecture of Har
vard University, recently returned from 
an extensive tour of Europe. 
'26~Robert Kranzfelder was in town 

for homecoming. Robert is a field en
gineer at Memphis, Tenn. 
'27~H. A. Davidson, who was recently 

with the St. Paul Foundry company, is 
now with Schuett Meier company of Min
neapolis. 

Chemists 
'05~George Borrowman was a visitor 

on the campus during Homecoming. Mr. 
Borrowman is now doing analytical work 
in Chicago. 
'12~Dr. Elmer A. Daniels, who ob

tained his Ph. D. ·at Minnesota in 1917, is 
now with the Kritchevsky and Bogert 
company of Chicago. His position is that 
of consulting chemist. Dr. Daniels was 
formerly in the employ of the Western 
Electric company, where he did work of 
a similar nature. One of the senior part
ners of the firm, Dr. Kritchevsky, was at 
one time an instructor at the university. 
'14~Ralph E. Porter has moved from 

Ashland, Wisconsin, and is now situated 
in St. Paul, where he's working with 
Swift and company. His particular line 
of work has to deal with various aspects 
of the manufacture of leather. 
'18~Dr. Waldemar Ste1:nberg is now 

occupying the position of technologist with 
the Campfire Marshmallow company of 
Chicago. 
'26~Marvin C. Rogers, former staff 

member of the TECHNO-Loa, is working 
toward his Ph.D. degree at the University 
of Michigan. He is still in the Chemical 
Engineering Department. 

~ 

Civ.ils 
'06~B. G. Aldrick, who was fo~merly 

with C. A. P. Turner company, i~ now 
with Schuett-Meier Co., structural en
gineers in Minneapolis. 

'lO~It is rumored that A. C. Godward, 
the city planning engineer, may be elected 
as president of the Civic and Commer-ce 
association of Minneapolis. He has been 
active in civic affairs for twenty-two years, 
working first on the park board and later 
as the city planning engineer and consulting 
engineer. A few weeks ago he was elected 
as a director of the Minneapolis Civic and 
Commerce association. 

'12-E. F. Cum!pings is now associated 
with the Madsen Construction· company. 

. He was recently with the James Leek 
company. 

'14--L. M. Mitchell, chief engineer of 
Whitney Bros. Construction company of 
Duluth, is in charge of the construction of 
the Detroit-Windsor vehicular tunnel, un
der the Detroit river. ' 

'23-R. H. Flindt is now with Schuett 
Meier company, structural engineers of 
Minneapolis. He was formerly with C. A. 
P. Turner Co. of St. Paul. 

'25-Norman R. Moore has changed his 
residence. He is now at 229 Highland 
Ave., Elmhurst, Illinois. 

'27-Carl Luethi, a former managing 
editor of the TECHNo-LoG, was married 
to Miss Hilda Gross on July 11 this year. 
He is now with the Air Service Incorpo
rated in Minneapolis. After 6 P. M. he 
will generally be found at 3644 Cedar Ave. 

'27-Kenneth M. Clark is now with the 
U. S. Engineers in St. Paul. Kenneth was 
with the Sanitary District of Chicago until 
August fifteenth. 
, '27-H. T. and E. 0. Pearson are both 
with the Klein Iron and Foundry com
pany, Oklahoma City. Einar, who was 
with the U. S. Engineers at Peoria, Illi
nois, joined his brother in August. Harold 
has been at Oklahoma City since Novem
ber, 1927. 

',27-John C; Marcroft, who is a civilian 
engineer with the U. S. Navy, was married 
in· New York, August 27. He is "at 
home" at Guantanamo Bay, Cuba. 

~ 

Electricals 
'97-W. L. Miller, of Winoi1a, Minne

sota, was on hand for homecoming, and 
spent the week-end as the guest of Prof. 
F. W. Springer. "Will" is now manager 
of the Union Fibre company of Winona. 

'03-Frank Hugbes, now residing in 
Chicago, was in town with a party of 
friends to attend the homecoming game, 
October 20. Frank is now in the insur
ance business. Previous to this he operat
ed isolated central stations and was also 
interested in several electrical investments. 

'03-F. C. Hughes visited the technical 
campus recently. He is now in the insur
ance business in Chicago. He wishes he 
could have Saturday afternoons off like the 
members of the university. 

'23-J. M. Newman, 541 Downer ave
nu'e, Milwaukee; Wisconsin,· is now em
ployed at the Cutler Hammer Mfg. Co., 
Milwaukee, Wisconsin. Says he, "It cer
taintl is worth some of my vacation time 
to get back to Minneapolis to visit a few 
friends and see a football game at the 
same ti!Jle." 

'23-Roy N. Williams was married to 
Miss Clara Rose of Duluth on August 
fourth, this year. 

'23-A. A. Kearney is still with the Nor
them States Power Company, St. Paul. 
Adrian is married and has a four-mon.ths
old electrical engineer in the family. 

'24--Joseph Juran, who has been an in
spection engineer with the Western Elec
tric company at Chicago, was recently ap
pointed chief of inspection of the statistical 
d~partment. 

'26-Larry Hafsted, 36th and Broad 
Branch Ave., Washington, D. C., is a phys
icist in. the Carnegie Institute of Washing
ton, D. C. 

'27-Carl E. Swanson, former business 
manager of the TECHNo-Loa, dropped us 
a line from East Pittsburg, Pa. He is 
now in the advertising department of the 
Westinghouse company. 

M echanicals 
'23-Shelden S. Hibbard is now a me

chanical and structural engineer with the 
Clyde Iron Works of Duluth. Shelden is 
married and has a baby daughter. 

'25-What was his hobby while in school 
has proved· useful to Herman F. Beseler. 
He now has a position as landscape archi
tect with the Hoyt Landscape Nurseries 
of Saint Paul, Minnesota. 

'25-Russell E. Backstrom was married 
to JVIiss Helen Parker of Minneapolis on 
September fifteenth. 

'27-Wilfred W. Lowther was )llarried 
to Miss Ruth Maxwell of Excelsior. The 
wedding took place October sixth. 

'27-Lyle M. Cook is located at Aurora, 
Illinois, where he holds a position as com
bustion engineer.· 

Mines 
'03-Samuel W. Cohen is president and 

general manager of the General Asbestos 
company of Montreal. 

'1CJ--.Charles K. Conkey, general man
ager of the,Fegles Construction Co., which 
has the contract for the Hastings dam, 
was a visitor at the School of Mines on 
October 26. 

'18-Guy E. Ingersoll has been appoint
ed assistant professor of mining and metal
lurgy at the School of :Mines and Geology 
of the· State College of Washington at 
Pullman. 

'24-John H. N elimark, geologist for 
the Independent Oil and Gas company of 
Tulsa, Oklahoma, visited the School of 
Mines with his wife during homecoming .• 

Homecoming visitors at the School of 
Mines include A. W. ·Fosness, '13, whose 
office is in the Royal Bank . Building in 
Winnipeg, W. M. Winter, '23, of Olivia, 
Minnesota, Trygve Johnson, '22, of Du
luth, and Israel Mark, '20, of Minne
apolis. 

'25-Dr. J. S. De Lury, of Saskatoon, 
Canada, was recently appointed commis
sioner of mines and professor of geology 
and mineralogy at the University of Mani-
toba. . 

A graduate of the University of Tor
. onto and of the University of Minnesota, 
Dr. De Lury, was in charge of the depart
ment of geology in the University of Idaho 
before coming to Manitoba in 1913. He 
has done field work .for the Ontario Bu
reau of Mines, the Geological Survey of 
Canada and the Canadian Government. 

Dr. De Lury is well known in Wi_nne
peg an'd ManitOba and has been connected 
with the department of geology and min~ 
eralogy at the University of Manitoba for 
some time. 

He is a Fellov,i of the Royal Society of 
Canada, has served as chairman of the 
Manitoba branch of the Canadian Insti
tute of Mining and Metallurgy and has 
also held the position of vice-president of 
the institute. 

'26-George Huck informs us that he. 
has been appointed assistant superintend
ent of the Structural Shape Mills at the 
Saucon 'Pl.ant, near Bethlehem, Pa. 

' 
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Tf7 hen Homer Nods 

M R. ARTHUR BRISBANE, celebrated columnist, in 
a recent editorial states without qualification that "Can

nibalism has been abolished; that took thousands of centuries. 
Slavery has been abolished; that took thousands of years. Pov
erty will be abolished and that will be the BEGINNING of 
civilization." 

From a man of such broad education, suchstatements show 
surprising ignorance. It is suggested that Mr. Brisbane con
sult Mr. Albert Galloway Keller, or other prominent anthro
pologists, in order that he may be duly informed of his error. 
Mr. Brisbane would have been closer to the truth had he 
remarked that "Cannibalism has not been abolished in thou
sands of centuries; slavery has not been abolished in thousands 
of years,-when, then, may we hope that poverty will be 
abolished and that the BEGIN,NING of civilization will be-

come a reality." And, Mr. Brisbane, a great number of edu
cated men hold to the belief that· the discovery of the way to 
cause such a common phenomenon as fire WAS .the BEGIN-
NING of civilization! · 

Not satisfied with these inaccuracies, Mr. Brisbane con
tinues to prophesy, "Fortunately the human race has many 
millions of years ahead of it." This seems to be a most unor
thodox optimism. If God created, can He then not destroy 
with equal facility? If chaos was merely replaced by the har
monious order which prevails at present, and there is no .Su
preme Intellect, may not the reverse process be followed as 
readily? 

Expert T estimonjl 

MR. ADOLPH F. MEYER reports to the park board of 
the city of Minneapolis that the construction of a drain

age ditch west of Cedar Lake would not affect park lake 
levels. His conclusions were reached after a complete exami
nation of all available maps and other data, and after lengthy 
consultations with Mr. Norling, construction engineer, and 
Mr. Elliott, county drainage engineer. 

The fact that the recommendations submitted by Mr. 
Meyer differ from those previously received by the park board 
is of wme significance. But that a warning was sounded in 
the public interest, which called forth a more critical study 
of the problem is of paramount importance. 

Such action on the part of southern California officials 
would have been the direct means of preventing the .collapse 
of the St. Francis dam. Such procedure would have saved 

· the residents of California many millions of dollars and an 
unknown number of human lives. 

Great physicians are reluctant to diagnose until their views 
"have been examined by others. Great engineers will find the 
same procedure much to their benefit. 

~ 

Football 

T o carry on after repeated failur~, th~t is worth while. 
To have looked forward to champiOnship honors and have 

them suddenly snatched away, that is Fate. To fight on, one 
more battle, the best,-not the last,-that is football. 

It is this type of courage which football engenders. The 
game is not of importance primarily because of the physical 
development afforded participants, nor has· it gained such 
prominence because of the hedonic desires of the present age. 
But the game is of singular importance because it trains men 
to aim high, to attain success through failure. 

Robert Browning was a great poet; he was also a sound 
philosopher. Toward the closing years. of his life he wrote : 

"What I aspired to be, 
And was not, comforts me." 

It is better to aim high and to fail, than to seek for nothing 
and obtain it. · 

~ 

Can and Will 

CAN and will are two small words that would not mean 
very much to any one when they s'ee either of them 

standing alone, but when these words are spoken or written 
together they mean much more. , 

When a man graduates from school his success all depends 
upon himself. His school qn make contacts for him so that 
he can meet the men from various firms, but the school can 
not get the graduating man a job. That is up to the man 
himself, his ability to meet other men and his capability to 
hold the job after he has gotten it. 

All of this resolves itself into those two little words, can 
and will. · 
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Aircraft and the Engineer it by a strong wind current, usually 40 miles per hour, are 
measured. In a second method, a number of holes are drilled 
in various parts of the model and small tubes leading to a 
gauge, inserted so that they will give a measurement of the 
force imposed by the wind in the wind tunnel. 

F LYING, in its present reborn status, is so novel and so 
entrancing that one is prone to still look upon the airplane 

as having at least some of the characteristics of the super
natural. The eng{neers study the reports written as a result of these 

Yet there is no more of wonder about it than there is to the 
bridge, the steamboat, the 

experiments and design the structural members of the airplane 
accordingly. The layman is 
s_urprised to see a stack of locomotive, the automobile 

or the bicycle. Each is built 
to fit certain ·conditions and 
each varies in design. The 
airplane is no more of a prob- · 
lem to the aeronautical engi
neer than is the steamboat to 
the marine engineer. Each 
particular model is designed 
especially to meet a certain 
demand, civil or military. 

As in other engineering 
the product is a compromise. 
If speed is wanted, then 
range or load-carrying ability 
must be sacrificed. If the 
craft is to be a great passen
ger carrier, then we must ex
pect less speed and less 
maneuverability and so on. 
But while this balancing of 
requirements goes on the 
engineer, and the scientific 
agencies assisting him, are 
always at work trying to ex
act from the governing laws 
modifications which will per~ 
mit just a little increase in 
speed here, a little more load 
there, more weight per horse
power and more load per 
square foot. of surface. 

Everything that goes into 
the airplane has been sub
jected to relatively more ex
amination and study in the 
history of the airplane's ex
istence as a practical vehicle 
than have the materials en
tering into the better known 
vehicles of transportation. 

Every bolt, wire, fitting 
and structural member of an 
airplane is subjected to an 
examination before it is se
lected. 

Countless experiments and 
tests have been made on air
planes in. flight and on 
models in wind tunnels in 
order to get an idea of the 
stresses to which the mem
bers of the structure will be 

Faculty Sketches 
JOHN HARRISON MOFFETT 

0 NE crisp February morning of 
the year 1887, J olm Harrison 

Moffett made his initial appearance 
upon this world of ours. Rushville, 
the town was called,-a small village 
in central Indiana, but there were fac
tories there, and foundries. These 
were to play an important role in his 
career. 

During his high school days Mr. 
Moffett found it necessary to seek 

employment in these same foundries in order to support his 
mother. But that did not hinder him from obtaining the 
maximum benefit from his education, or from engaging in 
athletics. Football was his especial forte, and his senior year 
found him captain of Rushville High. 

As a boy, Mr. Moffett had cherished the desire to enter 
the University of Cincinnati, but he found it necessary to 
continue his work in the fout1dry for two years after gradua
tion in order to acquire a sufficiency of funds. In 1911, his 
long nurtured dreams were fulfilled when he entered the 
metallurgical engineering school at the University. This 
was a five year co-operative course terminating in the degree 
of metallurgical engineer. On account of his previous ex
perience in the foundry, and the co-operative nature of the 
institution, Mr. Moff·ett was enabled to finance himself com
pletely. 

Then came rumplings of a distant war, threating to engulf 
the world. The United States government needing men in 
Central America, demanded expert metallurgists. The. serv
ices of Mr. Moffett were procured by the mechanical division 
of the department of operation and maintenance, and he left 
the University in 1915 to take up his duties along the banks 
of the Panama Canal. 

At about this time, a slide in the Canal cut off the supply 
of munitions to Russia, Germany threatened to overrun 
Europe, and the United States found it necessary to enter 
the gigantic struggle. The furnaces of which Mr. Moffett 
was in charge, were pushed to their capacity, were forced 
to run night and day, in an effort to meet the requirements 
of the government. Thousands of tons of metal were poured 
into various castings for battleships and destroyers. 

After the armistice, the German ships, which had found 
shelter on the west coast of South America, were towed to 
Panama, where Mr. Moffett was associated in the arduous 
task of reconditioning a fleet which had been virtually de
stroyed by the Germans in a last desperate effort to save it 
from the hands of the Allies. · 

In the year 1920, he returned to Cincinnati where he en
tered the University again and successfully obtained his long 
coveted degree of Metallurgical Engineer. In the fall of 
1921, after negotiations during the summer, Mr. Moffett was 
appointed instructor in foundry practice at the University 
of Minnesota. Since then, he has endeared himself to fac
ulty and students alike-it is a rare pleasure to meet a gen
tleman of such broad education and contagious affability as 
that possessed by "Moffett." 

papers two inches thick, all 
covered with calculation, 
representing the stress analy
sis of a single airplane. 

A test of a small model in 
a wind tunnel furnishes the 
data on which accurate 
prophecy may be made of ex
actly what performance the 
full-sized replica will have. 
If dangerous characteristics 
are shown in the tunnel test, 
the model is altered accord
ingly and the completed 
plane is marketed with the 
objectionable features re
moved. 

It is no longer necessary 
to build and fly a new air
plane in order to determine 
its flying characteristics, its 
performance, or its inherent 
safety. This is all done by 
the engineer on the drafting 
board and in the wind tun
nel. 

The airplane of today, ap
proved, inspected and li
censed by the Federal Gov
ernment is a thing of known 
ability. In this respect the 
public has such protection as 
is applied to no other pri
vately owned vehicle of 
transportation. - Domestic 
Air News. 

Engineers
Executives 

MORE and more, busi
ness men in charge of 

large manufacturing con
cerns are turning to the engi
neer to fill responsible ex
ecutive positiOns. They are 
beginning to realize that the 
technically trained man, 
whose mind has been taught 
to meet emergencies without 
flinching, who has acquired 

subjected in various maneuvers. The loads imposed on an 
airplane in flight while executing different "stunts"-such as 
looping, rolling and diving-are measured by an~ instrument 
known as an accelerometer. Several of the instruments are 
fastened to the airplane. As a result of these readings engineers 
can determine accurately the stresses to be expected in the 
various parts of an airplane structure. 

the knack of handling and leading men, and who can think 
quickly and accurately, is the very man to fill an executive 
position. 

In making tests on model air.planes, two methods are em
- ployed. In one, the model is suspended on the arm of an 
accurate balance in a wind tunnel and the forces imposed upon 

It would be very helpful if engineering curriculums were 
so arranged that economics, business administration and other 
allied subjects could be worked in as electives during the 
four year college course. Of course the idea of filling an 
executive position might be very remote in the mind of the 
average student, but to be able to meet and grasp the oppor
tunity when it comes is no small asset. 
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News from the Technical Campus 
Student and faculty activiti~s-departmental notes-notable alumni work 

Dean Leland Addresses 
First Engineering Convocation 

The first all-engineering convocation 
of the year, held on the eighteenth of 
October, saw the auditorium packed to 
capacity. Dean Leland first welcomed 
the entering freshmen, and stressed the 
importance of carefully apportioning 
one's time between studies and extra
curricular activities in order that the 
maximum benefit might be derived dur
ing the school year. He then talked on 

. the fraternal spirit existing between the 
different classes in the engineering 
schools, which manifests itself in an al
truistic attitude on the part of u·pper
classmen toward · freshmen and sopho
mores. 

:Mr. l\1cCreery, ex-football star, and 
at present assistant to Dean Nicholson, 
spoke upon "Successful· Citizenship in 
College." He said that the worth of 
a man is not measured by the money ex
pended. upon him, the chattels he holds, 
the money he can earn, or the sum total 
of all these, but rather by his contribu
tion to human happiness. To be suc
cessful in college, then, the individual 
must obtain scholastic proficiency-for 
that is the primary purpose of education. 
However, that is not all that is needed 
in order that a college career may be 
considered a success. The individual 
must also engage in extra-curricular ac
tivities, if he will contribute to human 
happiness .. And by a judicious combi
nation of these, successful citizenship in 
college is measured. 

The assembly was brought to a close 
with a series of rousing cheers:. 

"~ 

Pi Tau Pi Siqma 
Announces Election Results 

Pi Tau Pi Sigma, national honorary 
signal corps fraternity, announces the 
election of the following : Roy Com
stock, Earl Ewald, Ray Englund, Gor
don Farel, Karl Heidman, Carl Jacob
son, and Leonard Kloski. 

The members of the fraternity are 
chosen from the students enrolled in the 
signal corps of advanced R. 0. T. C. 
By installing Epsilon chapter at Min
nesota last spring, it was hoped to build 
up a: better esprit de corps in the unit, 
as the success of the organization at other 
schools has been very gratifying. The 
officers for the present season are: 
Thomas . C. Finnell, president; Remus 
R. Owens, vice-president; J. Robert 
Ginnaty, secretary; and Maynard R. 
Briggs, treasurer. 

Aeronautical Engineers May 
Receive Commissions in U.S.N.R. 

Of great interest to aeronautical engi
neers is the fact that they may. now learn 
the technique of piloting an airplane. 
A series of lectures is being given on 
Thursday evenings by officers of the 
Naval Reserve located at Lake Calhoun. 
Those who attend these meetings and 
successfully pass an examination at the 
end of the year, will be sent to the Great 
Lakes traning camp. There they will 
spend about forty-five days doing ground 
school work and learning the fundamen
tals of flying. After obtai'ling between 
thirty and forty hours in thr air, the stu
students will leave for Pensacola, Flori
da, where they will be enlisted as second 
class seamen, and receive a salary of thir
ty-six dollars each month. 

It may also be of interest that the 
work will not conflict with the program 
of the school year, and may be taken in 
one or two summers, as circumstances 
demand. 

Eta Kappa Nu, honorary electrical 
engineering fraternity, announces the 
initiation of Maoling Liu and Fred 
vV. Suhr, of the senior class, and 
Homer Brown, John Roe, George , 
Shortley and Karl Sommermeyer, of I 
the junior class. 

A. I. E. E. Holds Smolur 
The A.I.E.E. gave its first smoker 

of the fall quarter at the Union on Oc
tober twenty-fourth. The prograrri was 
opened with an interesting General Elec
tric film entitled "Queen of the Waves." 
The picture dealt with the history of 
ships, tracing their evolution from the 
fragile pioneer canoe to th~ mammoth 
electrically propelled battleship of today. 
In these vessels it was seen how the 
newest type induction motors are con
nected directly with the drive shaft of 
the ship, and receive their power from 
two 2300 volt A. C. generators, pro
pelled by steam turbines. 

Professor Johnson and Professor Bry
ant, the head of the E. E. department, 
were introduced to the new members. 
Professor Bryant, who has been a mem
Her of the A.I.E.E. section board for 
the last four years, commented on the 
activities and aims of the organization. 
Professor J. H. Kuhlman delivered the 
chief talk of the evening. 

Coincident with the event of the 
smoker, the-campaign guns of the annual 
membership drive were sounded. Elec
tricals join now! 

Minnesota Engineers 
In Football 

The name of Fred Hovde is familiar 
to the football world,-but the fact that 
he is an engineering student is not such 
common knowledge. Rated as one of 
the best. quarterbacks in the Big Ten, 
and a candidate for All-American hon
ors, engineers in general, and chemists 
in particular have just cause for being 
proud of this clever field general. 

There is "Duke" Johnson, a sopho
more in the architectural school. "Duke" 
has played a mighty fine game at tackle, 
especially on the defensive, where his 
work has stopped many an enemy drive. 

After the injury "Duke" received in 
the Iowa game, an engineer, Emlein, was 
chosen to fill his place against North
western. And it appears that Apman, 
another sophomore, will see service dm:c 
ing the remainder of the season because 
of Captain Gibson's dislocated shoulder. 

Among the varsity reserves are: Lor
enz Berg, Bill Johnson, George Langen
berg, Rider Oas, Kermit Udd and Lloyd 
Westin. 

Engineers on the "B" team are: Hen
ry Brunet, L. H. Erviss, Clarence 
Haupt, V. E. Hinderman, "Bill" Koes
ter, John Kruse, Earl Lenander, Red
mond and Robertson. 

A large number of engineers are mem
bers of the freshman squad. The men 
are as follows: Harold Anderson, Ed
die Finch, E. H. Fulton, Joseph Gates, 
J. Hauge, C. W. Jones, Martin Jor
dhal, John Kipp, Donnell Meeks, C. E. 
Milner, W. L. Molander, Marko Rud
man and A. H. Torgenson. 

~ 

Architectural Society Holds 
First Meeting 

Professor F. M. Mann addressed a 
recent meetirig of the Architectural So
ciety during which plans for the coming 
year were discussed. In the past, the 
society has gained prominence largely 
through its activities in the social field. 
Professor Mann proposed to alter this 
somewhat by inviting prominent archi
tects from Minneapolis and St. Paul to 

· attend the gatherings of the organi:za
tion and deliver short, informal t'll~s 
upon various phases of the profession. 
It is hoped that in this manner the mem
bers will -not only become acquainted 
with the actual conditions existing in the 
field, but will also receive a great deal 
of information which will prove invalu
able after graduation. 

(Continued on page 54) 
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the ingredients of the man to whom in
dustry turns for its big decisions. 

It may be reassuring to the man in col
lege to know that the limitations on the 
number who can take part in industry's 
game are few. 

The field is open -wide open. 
The needs are vast. 
There; s plenty of room for those who 

can ·answer the call for candidates 
with the mental equipment and 
the viewpoint to tackle the world's 
problems hard and sure. 

Wesrern Electric 
SINCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 
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Rayon 
(Continued from page 39) 

. and lactic acid, treatment with mineral 
salts, mixing with cotton or natural silk 
or increasing the number of single fila
ments, have been proposed. Most of 
these, however, sacrifice some other de
sirable property which offsets the value 
of the gain in strength except the last 
one toward which there is an increasing 
trend. 

All rayons possess a higher lustre than 
silk, probably because the filaments in
stead of being cylindrical like silk are 
somewhat flattened and so expose a 
greater light reflecting surface. Cup
rammonium rayon has a glossy lustre 
and nitrocellulose a shiny lustre. Vis
cose and acetate rayons possess a silvery 
lustre which is more like that of silk. 
The nitrocellulose rayon is the only one 
which, of itself, possesses a scrclOp or 
rustle like silk. Acetate and copper ray
ons possess none and viscose only ac
quires scroop after special treatment 
with acids like tartaric or lactic. The 
average density of rayon ( 1.5) is some
what greater than natural silk ( 1.4), · 
but the acetate rayon has the very low 
density of 1.25. The real basis on which 
fibres a:~;e classified is the International 
Denier which is the weight in grams of 
10,000 meters. Rayon is mostly around 

TABLE 3 
Comparative Strength of Rayons 

and Silk 
TEXTILE STRENGTH (GRAMS) 

Elonga-
Size Loss tion 

Kind Denier Dry Wet o/n % 
Silk 138.8 515.1 416.3 19.1 21.0 
Cup ram-

monium 150 173.9 40.7 76.5 12.5 
Nitrocel-

lulose .. 150 218.0 86.6 60.2 15.5 
Viscose .. 150 190.0 74.6 60.7 20.0 
Acetate .. 150 157.1 88.0 43.9 18.0 

150-160 denier although some have been 
spun as low as 40-45 denier and the 
present tendency is toward lower and 
lower deniers especially in the individual 
filaments. The Bureau of Standards has 
tested ·the inflammability of the various 
rayons as compared to cotton and finds 
that viscose is about the same, copper 
slightly more, and nitrocellulose rayon 
slightly less inflammable than cotton. 
Cellulose acetate is non-inflammable. 
Recently certain advertising claims led 
people to believe that some of the ray
ons were specially permeable to the 
health-giving ultra-violet rays of sun
light. The Bureau of Standards has 
conducted experiments which show that 
all the rayons have about the same per-

Steel Sheets 

meability to this radiation as cotton 
cloth, which is very slightly so. 

Rayon may be distinguished from silk 
by two simple tests, burning and solu
bility in alkalies. Natural silk and wool 
dissolve in 40 per cent sodium hydrox
ide, while the rayons swell slightly, but 
do not dissolve. Silk burns with a bad 
odor like burnt feathers, giving off alka
line vapors and ·leaving a charred resi
due. The rayons, except the acetate, 
burn with no odor, give off acid gases 
and leave very little ash. Cellulose ace
tate rayon fuses or burns slowly to a 
hard brittle globule. A simple test to 
differentiate the different kinds of rayon 
is to treat a sample with concentrated 
sulfuric acid and iodine. Nitro-rayon 
dissolves with a pw·ple color, copper 
rayon with a light blue color, acetate 
with a yellow color and viscose with a 
dark blue color. Other and more re
liable tests which need not be given here, 
have been worked out by the American 
Society of Testing Materials and by the 
Bureau of Standards. A Minnesota 
graduate, Homer Hamm ( Ch. '25) car
ried out much of the work at the latter 
place. 

UsEs 
Rayon alone probably finds its great

est use in hosiery, underwear and shirts. 
Its beauty combined with low cost has 
caused its tremendous rise to favor, for 

(Continued on page 56) 

Sheet metal serves increasingly the engineer
ing, railway, industrial, and general construc
tion fields. This Company is the largest and 
oldest manufacturer of Black and Galvanized 

Sheets, Special Sheets, Tin and Terne Plates 
for every known purpose-and with highest 
quality standards rigidly maintained. Sold by 
leading metal merchants. Send for booklets. 

'll 
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DENVER, ·DETROIT, NEW ORLEANS, NEW YORK 
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San Francisco, Los Angeles, Portland, Seattle, Honolulu 
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V. D. LANDON 
Radio Design 

Detroit Junior 
College, '22 

A. N. CURTISS 
Design of 

TrrJ.nsmitters 
University of 

Pittsburgh, '27 

0. B. GUNBY 
Engineer, 

Photo Phone Division 
Dickinson, '27 
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Design of 
Transmitters 

South Dakota 
School of Mines, '24 

C. J. MADSEN, 
Radio Installation 

Engineer 
U ni versi ty of 
Nebraska,'26 

S. V. PERRY, 
Engineer, 

Loud Speaker Group 
Queens 

University, '23 

JOHN COLEMAN 
Radio Engineer 

Carnegie Institute 
of Technology, '23 

YOUNGER COLLEGE MEN 
ON RECENT WESTINGHOUSE JOBS 

H.I.METZ 
Development Engineer 

University of 
Pittsburgh, '26 

( 

Radio Directs the Navy's Flyers~., 
17here do young college men get in a large 
industrial organization? Have they op
portunity' to exercise creative talent? Is 
individual work recognized? 

;\ IRPLANE carriers are a re
fi cent development in naval 
history- and they have a com
munication problem that calls 
for the engineering resources of 
an organization which has 
shown it can make radio history. 

Complex maneuvers are di

On the U. S. Navy Airplane 
Carriers "Lexington" and "Sara
toga" the situation is met with 
crystal control transmitters de,.. 
signed to send on.different wave 
lengths. Each plane's receiving 
set has its own wave length. A 
turn of the dial on the transmit
ter selects the wave length cor
responding to that of the plane 
to be reached with a message. 

Radio equipment on the "Lex-

ington" and "Saratoga" was de
signed, built, and installed by 
Westinghouse,_ the organiza
tion which in I 920 established 
KD KA, the pioneer radio broad
casting station of the world. 

., ., 

Opportunities to do the history-making 
things in engineering fall naturally to an 
organization with a record for making 
history in its field. And Westinghouse, 
quite as naturally, offers powerful at

rected, scouting ex
peditions con trolled, 
and far-flying planes 
recalled - by radio. 

Westinehouse 
tractions to young col
lege men whose initiative 
and enterprise fit them 
for history-making tasks. 

Patronize our advertisers and metztiotl the Teclttzo-Log. 
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News from the Technical Campus 

A. S.M. E. to Study 
Properties of Wire-Rope 

The study of the properties governing 
the life of wire-rope is to be undertaken 
by a research committee of the A.S.M.E. 
under the sponsorship of the Engineer
ing Foundation. A large number of 
manufacturers and users throughout the 
country have signified their willingness 
to cooperate in the investigation, which 
is planned to be both extensive and in
tensive. It is at present proposed to 
construct a large size testing machine by 
which all the actual conditions under 
which wire-rope is used may be repro
duced and their effects measured. 

The uncertain life of wire-rope has 
been one of the major problems confront
ing those interested in construct\on work. 
Here the requirements are especially rig
orous, and in the past, it has been found 
that no· accurate estimate of the length 
of service can be made. Even in eleva
tor installations where the service dec 
mands are fairly constant, wide· varia
tion in the life of wire-rope has always 
been observed, and the ca~ses remain in
definable. In several instances, one cable 
has given three times the service of an
other, although produced by the same 
manufacturer, of the same material, and 
operating under practically identical con
ditions. 

This uncertainty as to length of life 
has necessitated the discarding Of in
numerable cables before their maximum 
usage could be obtained in order to min
imize disasters incident upon unforeseen 
breakage. 

Although some research has been done 
both in this country and abroad, in·
creased knowledge of the effects of serv
ice conditions upon wire-rope should 
lead the wav to the production of a bet
ter, more . stable, and • more reliable 
product. 

~ 

Arabs Elect Officers 
At a meeting of the Arabs, the dra~ 

matic organization of the Engineering 
College, the following officers were elect
ed for the current season: George L. 
Burch, president; Donald Felthous, vice
president; Rex Severson, business man~ 
ager; Frederick M. Hakenjos, secretary; 
Harold R. Shannon, treasurer. 

The Arabs society will hold its an
nual fall dance on the seven~eenth of 
November at Tamarack Lodge. 

As yet no definite ·choice of produc
tion for the season has been announced, 
although several compositions have been 
submitted. The organization has al
ways selected plays written by members 
which re:-:ult in a production entirely 
original,-written, directed, and acted 
by Arabs. 

(Continued from page 50) 

Chemists Receive Charter for 
A. I. C. E. Local Chapter 

As a result of the earnest and untiring 
efforts of Professor C. A. Mann and 
others of the chemical engineering de
partment, the School of Chemistry has 
been honored with a charter. for a stu
dent section of the American Institute 
of Chemical Engineers. In order to ac
quaint the chemical engineering students 
with one and with the principles of the 
section, a smoker was held in the School 
of Chemistry, Friday, October 26. 

A rather novel method of getting the 
students acquainted with each other was 
word composition contest. A tag, with a 
letter of the alphabet on it, was issued 
to each student, and the object of the 
contest was to form the longest and 
Ehortest chemical engineering terms 
from the letters represented by the vari
ous groups of students. After much ex
citement the prize words chosen were 
"recrystallization," 1'vat" and "dye." 

A pie was the prize awarded to those 
having the longest word. We still can't 
figure out "i'lhat ingenious mathemati
cian must have been present to divide 
one pie amongst so many deserving win
ners. 

Dr. Mann gave a short talk on the 
requirements and aims of chemica~ en
gineering as a profession, emphasizing 
the need of social and physical attain
ments as well as mental ones. 

~ 

Chemical Society Meets 
A meeting of the Minnesota section of 

the American Chemical Society was held 
at the School of. Chemistry on October 
thirtieth. The principal speakers were 
Messrs. L. H. Ryerson and J. J. Willa
man. 

Dr. Ryerson, who has recently J;e
turned from an extensive European trip, 
discouned at some length on the meet
ings of the International Union o.f Pure 
and Applied Chemistry at W arsavv in 
1927 and at the Hague during the past 
summer. He referred to the historic 
paper on Rhenium presented by Dr. 
N oddack at the Hoffman House. ln 
this connection, Dr. Ryerlson gave a 
panorama of the chemists of Germany, 
contrasting the hardships that beset them 
immediately after the close of the World 
War with the remarkable strides they 
have made during the last decade. He 
concluded his talk with an account of an 
inspection trip through the I. G. Nitro-
gen plant at Leuna. 

Dr. Willaman, who has also but re
cently returned from Europe, spoke 
briefly about .the scientists he had met 
on the Continent and in England, and 
mentioned some of the experimental 
work they are conducting at pre£ent. 

E·ta Kappa N u Holds 
Convention at Minnesota 

Friday and Saturday, November 2 
and 3, marked the holding of the 24th 
annual convention of Eta Kappa Nu, 
Electrical Engineering honor society. 
Minnesota Omicron was host, and dele
gates• from twenty-two active and three 
alumni chapters attended the meetings. 
From California on the west, Texas and 
Alabama on the south, and New Y ark 
on the east, the delegates came to aid in 
making the convention one of the most 
successful in the history of the society. 

Most of the delegates arrived early 
Friday morning, the majority of them 
going to the Curtis hotel while the oth
ers went to fraternity houses on the 
campus. Registration occupied the first 
part of the morning, and at ten o'clock 
the first business session was called to 
order by E. S .. Lee, national president. 
After welcoming addresses were deliv
ered by Raymond C. Freeman, presi
dent of the local chapter, and Professor 
]. M. Bryant, head of the electrical en
gineering department, the convention 
proceeded with its routine business. 

The convention headquarters was in 
the new Electrical Engineering building. 
Room 30 was devoted to registration 
and the auditorium was used for the 
general convention sessions. 

At seven o'clock Friday evening, a 
formal initiation was held in the elec
trical auditorium, at which time six men 
were inducted into the organization. 
Following the ceremony, the delegates 
adjourned· to the Tau Kappa Epsilon 
fraternity house, where an informal 
smoker was held. Saturday morning 
was devoted to clearing up the rem~i.nder 
of the · business of the convention. 
Shortly after lunch the ddegates were 
taken to the Pillsbury flour mill and 
conducted on an inspection Uip thtough 
the mill. At the conclusion of this trip, 
they boarded busses and were taken on a 
tour of Minneapolis. 

The closing event of the convention 
Was the annual banquet which was held 
in the sun room of the Curtis Hotel Sat
urday evening. 

Active members of Omicron }:hapter 
who assisted in making arrangements 
for the convention included' Raymond 
C. Freeman, president; Lester F: Bor
chardt; William T. DeVoy; ClintoD J. 
Johnston; John W. Millunchick; Lloyd 
Oman; William H. Painter; Erling B. 
Saxhaug; James E. Specht; C. Irwin 
Vigness and W. Glenn Williams. The 
six pledges, who also were active in the, 
work, included Maoling Liu; Fred W. 
Suhr; Homer Brown; John Roe; 
George Shortley, and Karl Sommer-
meyer. 
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These are among the colors that are 
favored by University men. 
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Type Fabrics 
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These striking soft blended tones of 
Oxford Blue, Oxford Gray and Oxford 
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Herringbone fabrics-in an almost un
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The NEW STANDARD in 

Modern Milling Equipment 

BROWN & SHARPE "STANDARD" 
MILLING MACHINES 

ACOMPLETELY new ahd advanced series 
of"St~ndard" Milling Machines has been 

added to the already extensive line of Brown 
& Sharpe Milling Equipment, 

Many of the features of these macpines are 
entirely new, the result oflong Study,and effort. 
on the part of Brown & Sharpe Engineers. 
All of these features lighten the operator's 
task, save his time, and reduce milling coSts. 

We are always ready to send, at your re
queSt, a complete catalog of our line, or liter
ature describing any of the machines manufac
tured by us. 

SHARPE 
BROWN &SHARPE MFG. CO. PROVIDENCE, R. I., U. S. A. 
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Rayon 
(Continued from page 52) 

everyone has a latent love of beauty, but 
in these three fields it has othe-r especial
ly desirable qualities. It has a great 
power of moisture absorption, which en
ables it to absorb perspiration and at the 
sarne time its larger filaments permit a 
rapid evaporation. This is a valuable 
hygienic property, but it has the addi
tional advantage that it does not, like 
silk, discolor with perspiration and even
tually rot'. Silk, too,, is weighted with 
metallic salts, usually:"tin~sometimes up 
to 300 per cent of the weight of actual 
silk present~which makes it brittle and 
not ~ery conducive to good health. Ray
on is free from this disadvantage. For 
these reasons tremendous amounts of 
rayon are knitted into hosiery and un-

derwear and woven into shirting mate
rial. 

It is also much used in other knitted 
goods such as dresses, sweaters, jump
ers, scarfs, shawls and neckties. It is 
used in rubberized cloth for surgical 
dressings a~d for insulating purposes in 
magnetos and electric wire. Crepes and 
mousselines are woven from it. It is 
used for artificial fur, plush and velvet. 
The waste rayon is used for fringes, 
tassels, button coverings and telt. Some
times the waste is redissolved and used 
to make artificial straw, artificial horse
hair or hair or bristles, for gas mantles, 
toys and millinery purposes. 

It is also used a great deal in mixed 
fabrics. With cotton it is used in under
wear, hosiery, ribbons, moire, plush, 
pile fabrics, shoe coverings, cloth gloves, 
umbrellas and the like. With cotton or 
sometimes alone it is used in bedspreads, 

draperies, trimmings, elastic webbing, 
laces and embroidery. It makes good 
hat and coat linings because it IS more 

_ resistant to friction than silk. It has 
replaced long staple cotton to a large 
extent because of the high price and 
rarity of the latter, and the fact that 
rayon is a continuous thread. Many 
fabrics have a cotton warp with rayon 
woof. 

These many uses· show how rayon is 
making its own place in the textile 
world. The use curve is still going up
ward and the end is not in sight yet. 
As long as beauty can be obtained so 
cheaply it will be in demand, and the 
development of this unique artificial 
fibre has done much to increase the 
pleasure and happiness in the world. It 
is a real achievement for technical 
chemistry and engineering. 
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,Dying 
Of hunger. We are 
Near 
And our food you'll 
Like .... everybody 
Does 
So long! 1300 4th St. S. E. 

E. R· MILLER Have You Seen Those 
13:&6 4th St. S. E. Nifty 

Minneapolis, Minn. 25c BOOKS 

Home Cooking 

Made Out of 

Quarterly Reports 
Thesis $1.25 and Up 

E. H. MILLER 
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(Beneath College 
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GOPHER CAFE 
308 Oak St. S. E. 

Meal Tickets: $5.00 Book for $4.50 

S' FUNNY 
How we all enjoy a good meal. 
That's why we go to the 

PAGODA TEA RooMs 

505 Wash. Ave. S. E. 

Hm:ue <!&lb 3'1 ron 1Settle " 
We cater to group luncheons and din
ners .... Also a special Sunday dim;er. 

FRANCIS 0. GRISDALF. MARGARET E. FISK 

HARVARD & WASHINGTON 

Tel. Di. 4928 

TRADE NEAR THE CAMPUS 
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Used by Leaders 
in Every Industry 

B. AILEY METERS, already so firmly 
established in the Central Station 

Field that they are standard equipment 
in more than 90% of the up-to-date 
plants, are now being used more and 
more by the leaders in every line of in
dustry-where they are reducing the 
losses, improving combustion condi
tions and providing accurate, reliable 
and trustworthy data for accounting 
systems. 

BAILEY PRODUCTS 
Automatic Control 
Boiler Meters 
Coal Meters 
Draft Gages 

·Fluid Meters 
Gas Flow Meters 
Gravity Recorders 

Liquid Level Gages 
Manometers 
Multi-Pointer Gages 
Pressure Recorders 
Tachometers ' 
Temperature Recorders 
V-Notch Weir Meters 

Write for Bulletin No. 81B 

Bailey Meter Co •. 
Cleveland, Ohio 

Bailey Meters at Western Electric Co., Kearney, N. J. 

Vital! 
is just as vital to use good 

printing* (regardless of what 
business or profession ·you 

may be in) as it is to use good ma· 
terial and up·to·date eq_uipment in 
the construction of a building that 
is to endure. 

The character of your printing 
reflects the quality of your services 
and is largely the determining fac· 
tor in your client's choice. 

The experience and knowledge 
in matters of printing of The Lund 
Press, Inc., is at your disposal. 

*"Leave It to Lund" 

=======The======= 

LUND PRESS 
I N C 0 R P 0 R A T E D 

406 Sixth Ave. So. Minneapolis 

Patronize our advertisers and mention the T'eclmo-Log. 
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Why Miners Leave Home 

our train did not leave till two A. M.
a most ungodly hour. In fact, we almost 
gave up in -despair as we sat watching 
the clock tick its unmercifully slow 
course around those seven hours between 
seven o'clock and two. 

We rode all the next day through 
desert and more desert with "Gully" 
looking in vain for- some "scenery." We 
stopped over at Albuquerque for sev
eral hours and again took to_ the Pull
mans, bound for Ash Fork, Arizona. 

We arrived at noon and transferred 
from the limited to a local. It was a 
hot, dusty fifteen miles to Drake, the 
worst jaunt o_f the trip. We were 'all 
in when we finally arrived. Apparently 
we were going from bad to worse. We 
had left the limited at Ash Fork for a 
local, and here we were at Dr~ke taking 
a combination freight, fast mail, refrig
erator, coal and passenger . train for 
Clarkdale. 

We settled down to a drowsy aft ere 
noon, but were soon routed out by "Gul
ly" who had at last discovered some 
scenery. We rushed en masse to the 
windows and rear platform where we 
were treated to our first sight of the 
canyon country. The train looped back 
and forth under the steep sides of the 
canyon; seeming at times to meet itself 
coming back. This canyon was indeed 
something to look upon. Barren rock 
walls of brilliant red and yellow, with 
once in a while a black band of the Mal
pais (bad rock) lava. 

Near Clarkdale we were treated to 
a view of what was once the home of 
the extinct race of eliff dwellers. (We 
heard of one at Colorado Springs that 
was built especially for the tourist 
trade.) 

(Continued from page 44) 

We arrived at the station at Clark
dale at seven o'clock and found Mr. 
Comstock, who had gone ahead to make 
arrangements for us. We piled into a 
school bus that he had chartered to take 
us up the seven miles to Jerome. 

We turned in at the Little Daisy ho
tel. The town appeared to have sev
eral streets which were really one, loop
ing back and forth on the hillside. The 
town has two dimensions, but neither of 
them is width. In Jerome one may fall 
out of the basement window and break 
his neck; or, falling from the ·fourth 
story, receive only a slight jar upon com
ing to earth. Of course, it all depends 
on whether one is on the up or down-hill 
side of the house. , 

The next day the metallurgists. pro
ceeded to Clemenceau and went through 
the smelter there. We miners journeyed 
through the United Verde mine. Un
derground fires at the United Verde 
mine have been burning since 1893. Our 
guide took us down a crosscut where the 
temperature was 140°. 

At noon we returned to the surface 
and went up to the open pit mine which 
lies directly above the underground 
workings. Here we again saw evidences 
of the fires and smelled the sulphur 
fumes that worked up through the 
crevasses in the rocks. 

The following day the metallurgists 
went through the smelter at Clarkdale 
and we miners returned to the mine. 
The day proved interesting and instruct
ive though much too warm for a normal 
human being from the north; 

That evening at the hotel the profes" 
sors limbered u]'l, and proved conclu" 
sively to ~everal of us that they could 
still wield a wicked cue. What prom-
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ised to be a rather large evening for the 
student proved to be a triumph for the 
professor. 

The next day the miners and metallur
gists joined forces and went through the 
Little Daisy mine which has produced 
some of the highest grade copper ore in 
the world. 

That afternoon we left by stage for 
Prescott where we were to catch the 
train for Phoenix. We found that we 
had an afternoon to spend, and nobody 
to spend it on. We made half· a dozen 
trips into an ice-cream parlor and a 
round of the barber shops. Attempts to 
photograph a horned toad were produc
tive of much merriment but were rather 
unsuccessful. 

Our t~;ain finally arrived and left for 
Phoenix. We got in at eleven o'clock 
and went to a hotel for the night. 

Next day we again boarded the train 
for Bisbee, the last stop on our trip. We 
saw the cactus forest and sat in on a 
ringside seat at a mirage. 

At Bisbee there was a grand rush for 
the bathroom by miners and metallur
gists alike. Imagine our 'surprise when 
we found no handles on the bathtub 
faucets. The obliging bell-hop informed 
us that baths were fifty cents extra. Mr. 
Comstock solved the difficulty by sug
gesting the "Y" where we had a shower, 
swim and towel for a nickel. 

We heard stories of the olden days 
when water was really scarce. It seems 
that first bath in a tub of water was 
about ten dollars, providing the bather 
didn't drink any of the water. Second 
bath was seven dollars and so on down 
to where one might get a bath for a very 
nominal sum. When the miners planned 

(Continued on page 60) 

Always Arrow 
FLANNEL TEX SHIRTS 

You'll seldom get a chance 
· to equal this. 

Arrow Collar Shirt 
at $1.95 

Florsheim Shoes 

THE VARSITY 
0. T. Swenson 

Smart Men's Wear 

Oak and vVashington Ave. S. E. 
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Choice of Explosives 
for Ore Mining 

LESSON,NUMBER TWELVE 

BLASTERS' HANDBOOK 
I N ore mining, the selection and use of 

explosives becomes nothing less than a fine 
art. Every formation of ore and rock requires a 
different explosive. Drilling and loading methods 
must be correctly performed to ensure satisfac
tory results. 

For instance, what explosive would you use 
where moisture is present in excessive quantities, 
which explosive to produce the least obnoxious 
fumes, which dynamite to use below or above 
ground, which kind for soft or for hard 
rock? How can you choose explosives to 
reduce the hazard of igniting gas and 
dust mixtures? 

Some day you' Zl need 
this information 

You may need to know the answer immediately. 
Textbooks-even the best-do not contain this 
vitally important data. During the last 125 
years du Pont has been making and testing 
explosives for every type of blasting operations. 
These tests have been applied to all industries 
where explosives were essential. 

This coupon will bring you a copy of the Blasters' 
Handbook without any cost. It's a reference 
book for explosives' users. Some of the largest 

engineering colleges use the Blasters' 
Handbook in their engineering classes. 
You need it today and you'll need it 
even more when you're out in the field. 

Mail the coupon for your 
copy NOW 

~ 
E. I. DU PONT DE NEMOURS & CO., INC. 
Explosives D~partment, Wilmington, Del. iXE-285 

REG.U.S.PAT.Off. Gentlemen: Please send me a copy of your 
Blasters' Handbook. 

Name------------------------------------------------------------------------------....... . 

Address.---------------------------------------------------------------·------------..... 

Patr~11ize our. advertisers mtd mention tlte Techno-Log. 
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Northern Lights Why Miners Leave Hotne 
(Continued from page 46) 

evening would find someone "shooting" 
Polaris, and it was surprising-how many 
decided, after working up their notes, 
that they "must have read on the wrong 
star." 

(Continued from page 58) 

The occupants of tent six-Chloupek, 
Eyberg, Melin and Post made names for 
themselves when they sold tent five a 
lamp, which belonged to the university 
for forty cents. That was the first day 
of camp before the fellows in number 
five had become oriented; so possibly the 
statement that summer camp is a good 
place for oil stock salesmen is unmerited. 
Tent number nine was the only one safe 
from some midnight prank-one of the 
boys in that tent was so tough he swore 
in· his sleep ! 

All too soon the time for leaving our 
home in the national forests arrived, and 
we gathered again to determine what 
should be left as a reminder of the class 
of '29. A flag pole was decided upon 
and finally placed. All that remained 
was to take one last look across the lake 
at the forest covered banks of Cedar 
island, bid good-bye to Norway beach, 
then. start for home hesitating just a 
moment at the junction of the forest road 
and the main trunk highway for a last 
lingering glance at the spot we had 
grown so much to love. 

a dance in honor of the office force, 
newly arrived from New York, the man
agement was forced to shut the mill 
down for two days so that the ladies 
might have a bath. 

The next morning we inspected the 
Sacremento Hill open pit copper mine 
and power plant. In the afternoon we 
went through the Calumet and Arizona 
power plant. During our visit we were 
treated to a view of an Arizona cloud
burst. Half an hour later the desert 
was as dry as before. 

Friday and Saturday night and all 
day Sunday were spent by most of the 
gang at Naco, province of Sonora, Mexi
co. 

The next two days were spent inspect
ing power plants and shops' with trip 
underground. Jack pulled the prize 
boner when he decided there was no 
law against kicking cactus. He decided 
there didn't have to be a law. 

On May 30 the party moved to Doug
las and made the rounds of the Copper 
Queen smelter. The only outstanding 
features of the plant that everyone re
members were the numerous ice water 
fountains. Crushers, roasters, rever
beratory furnaces, convertors and blast 
furriaces are forced to take a back seat 
to a lowly fountain under Arizona's 
cloudless, rainless skies. 
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Safety Deposit Boxes Insurance 

CERTIFICATES of DEPOSIT 
We issue Certificates immediate! y in amounts 
to suit your convenience. lnterest is paid from 
date of deposit. Your money can be with· 

drawn on short notice. 

rn rn 
DNIVERSJTr 
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We spent three days rambling around, 
and then left for San Francisco by boat. 
The party was now reduced to five, 
"Jack" and "Dick" having decided to 
stop over a while longer. Mac and I 
were the only ones fortunate enough to 
appreciate the two full meals which were 
served aboard the ship. The others were 
afflicted by that strange malady which 
is characterized by a queer loss of appe
tite. 

In the morning we arrived in San 
Francisco and Gulleson let. a taxidriver 
persuade us that we wanted to ride two 
blocks in his cab for 7 5 cents. We spent 
the day sightseeing and departed that 
night for Portland, Oregon~ 

From Portland we went to Seattle. 
Here the party again broke up; "Gully, 
"Mac" and Fetzer going home by the 
Canadian route, and "Ing" and I start~ 
ing back over the Milwaukee. "Ing" 
left me at Spokane, and I returned home 
alone. ' 

Thus endeth another Junior trip-one 
of exceedingly instructive value and of 
much pleasure besides. In closing we 
wish to remark on the unusual courtesy 
with which we were met on the part of 
the officials of all the mines, mills ar 
~melters which it was our pleasure to 
visit, and our grateful thanks to them 
for their trouble. 

S11ATE 
BJA!Nr W HETHER it be th~ building of 

a battleship, or the design of a 
simple household article, the pencil 
is the first requirement-the VENUS 

"Plain Ends 
$1.00 ~a doz. 

l u.____; jl '-
WASHINGTON & OAK STREET 

Across from J)tadiwn 

. Savings Checking Accounts 
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the first pencil. 

American Lead Pencil Co. 

Rubber Ends 
$1.20 a doz. 

500 Willow Ave., Dept. Mll, Hoboken, N.J • 

Makers of UNIQUE Thin Lead Colored 

ii=iii~~~~ .... :P:en:c·~·zs. 20 colors-$1.00 Per d~o:z ........ . 
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Compressors 
In growing measure, com

pressed air is contributing to 
efficient, low-cost industrial pro
duction. Pneumatic tools and 
air-operated machines serve 
mines, quarries, foundries, ma
chine shops, factories, and the 
entire field of construction work. 

Ingersoll-Randhas developed 
a line of compressors for every 
commercial application. The 
synchronous-motor-driven unit 
pictured below is but one of 
more than 1,000 sizes and types. 

·INGERSOLL-RAND CO. 
llBroadway • • • NewYorl<City 

Patronize our adq.•ertisers and mention the TeclwJ-Log. 
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Signal Corps at Fort Sheridan 
(Continued from page 40) 

practice work under actual field operat
ing conditions was at hand. For this 
period we would each day assume a dif
ferent tactical situation. Daily duties 
were assigned each by our commanding 
officer. Each day we would be assigned 
a different task. We would set up and 
operate the networks of communication 
telephone, telegraph, and radio to serve 
the forces that theoretically manned the 
situation. 

Never did the time become monoton
ous or dull. The work was of an inter
esting character, and the program we 
followed was sufficiently flexible to per
mit the substitution of alternative sub
jects. For instance we spen~ half of one 
day in communicating by radio telephone 
with an army airplane which was dis
patched especially for our instruction 
from Chanute Field. 

The reader might infer that the camp 
was a period of all work. Such was not 
the case as there was ample time for 
sport and recreation. There were two 
excellent tennis courts. A diamond ball 
league was formed among the companies; 
in which our company finished in second 
place, losing only to "B" company. Min
nesota was represented on this team by 
four men, John Madden, Rudolph Bier-

wagon, l\II.]. Hauge, and Wesley Gray. 
There was an excellent bathing beach 
with diving boards and tower to use 
whenever we desired. 

Wednesday and Saturday afternoons, 
and Sundays were holidays for us. We 
were 'also permitted to leave camp eve
nings to take in a show or carnival at one 
of the neighboring towns, or perhaps at
tend a beach party. For those who cared 
to make a short trip over the week-end 
there was always something interesting 
to do in Chicago which was only an 
hour's ride on the "electric." Visits to 
Evanston, Waukegan, Cicero, as well 
as boat trips from Chicago to Milwaukee 
were always popular. 

The social side of camp life was never 
neglected. The post hostess, Mrs. Good
win, did her best to provide entertain
ment. There were the dances in the 
post gymnasium on Tuesday evenings 
and on Friday evenings were the bridge 
parties at the Hostess House. It was 
largely through her efforts that our stay 
at camp was so enjoyable. 

The training period was soon over and 
we left camp cherishing the friendships 
we had made and with the feeling that 
this was just about the best Signal Corps 
camp ever held. 

Diversified 
Engineering 

When you think of heavy machinery the name, 
Allis-Chaln1ers, naturally comes to mind. Whether it 
is a 60-inch gyratory crusher weighing a million 
pounds, a powerful hydraulic turbine capable of sup
plying power and light for a large city, or a massive 
cement kiln half a block long, Allis-Chalmers builds it. 

Many complete plants such as saw mills, flour mills, 
cement mills, mining and crushing plants and power 
plants are built by the Allis-Chalmers orgariization. 

C. A. C. in Kentucky 
(Continued from page 41) : •· 

ment. The units w~re paid ~ff a~ flve 
o'clock the morning of July 27. None 
delayed starting the home trip, the latest 
start being 5 :03 a. m. Some non-stop 
trips were reported. 

Near Camp Knox are many points of 
historical interest, including: Lincoln's 
birthplace, Civil war battlefields, Mam
mouth and numerous other caves, and 
some of the South's best race tracks. 
There was ample time during th'e camp 
period to visit all points of interest with
in a radius of 150 miles of Louisville. 
The roads were in good 1 condition 
throughout the period of camp. 

One could write volumes about such 
a six weeks experience. However, I will 
sum up with a few conclusions or words 
of advice. 

1. Don't volunteer for K. P. duty as 
you'll get it anyway. 

2. Don't believe all you hear about 
Kentucky's liquid refreshments. 

3. The acquaintances made at. Camp 
are lasting and are sure to outweigh any 
minor discomforts which may have 
stood in the way of getting a commis
sion in the Reserves. 

4. Minnesota's engineers proved that 
they can hold their own in a competi
tive camp. 

ROLLING STEEL 
D,OORS 

There is probably no other factory in the world bet
ter tooled and equipped to build heavy· and diversified 
machinery than this Company with its scores of skilled 
engineers experienced in the design and construction 
of power, 'electrical and industrial machinery. 

No opening too wide 

LLIS·CH~ E 
~OI!.W~I!llll'S!Eiio \'li¥/0~. l!!l. ~. ~ .. 

Power, Electrical, and Industrial Machinery 
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or too narrow 

W ILSON ROLLING STEEL DOORS are adaptable to 
any size space-forming a 'rugged, protecting barrier 
against wind, theft and fire. Easily operated by hand, 

gearing or motor. Specia I interlocking construction strengthens 
them against roughest usage. Send for Catalogue No. 39 

THE J. G. WILSON CORPORATION 
II East 38th Street New York City 

Offices in all principal cities 
+--------------------------+ 

OVER FIFTY YEARS IN BUSINESS 
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Anoth · . 
speed and p.daptability of the Koehring Crane 
in setting the piling. The last pile was sunk 
four days ahead of the specified schedule. The 
entire contract was corhpleted and accepted one 
day before the time limit. 

Again a Koehring product is identified with the 
successful completion of an unusual project! 

KOEHRING COMPANY 
MILWAUKEE, WISCONSIN 

Manufacturers of 
Pavers, Mixers - Gasoline Shovels, Cranes and Draglines 

Patronize our advertisers and mention the Techno-L;g, 
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Themes 
(Continued from page 43) 

/ 

Crusades, and from the intercourse with 
the East which grew up during this 
period the wonders of Oriental enchant
ment were introduced into the romantic· 

· oT chivalric poetry, and European litera
ture received a great stimulus. Chivalric 
poetry, however, existed apart from any 
influence of this kind and really began 
with the mythological cycle of King A.r
thu]:'s Round Table which furnished 
material that found poetic treatment in 
various European countries. That the 
customs and adventures of the knights 
during the Middle Ages are of lasting 
interest has been demonstrated by the 
fact that such recent writers as Tenny
son, l\t1atthew Arnold, Swinburne, and 
William Morris have written tales of 
knighthood and chivalry. 

Cervantes' Don Quixote has been pro
nounced a satirical writing on chivalry 
and knighthood. Nevertheless, I have 
found in that book references which I 
believe show that this famous writer had 
considerable regard for knighthood, ref
erences wich are applicable to the really 
lasting, worthwhile qualities of chivalry. 
The character Don Quixote says, "For 
myself I may say that since I am become 
a knight errant I find myself valiant, 
courteous, noble-minded, liberal, gra-

cious, bold, gentle, patient:" Cervantes 
says further, "Thirst for fame that im
pelled Horatius, Caesar, Cortez is a 
forceful motive, but there are nobler 
things. In slaying giants we are to slay 
pride: generosity must lie low, quietness 
of mind must appease wrath; faithful
ness must destroy lust. Some pass over 
the broad field of a proud ambition, oth
ers of a fraudulent hypocrisy, and some 
of a true religion. But I, minded of 
my star, tread the narrow path of er
rantry, in whose practice I scorn wealth, 

·but not honor." 

Sounds 
By F. R. DICKEY 

C EVERAL years ago, along in early 
~ September, I was seized with what 

is best described as "sp1;ing fever." 
Why "spring fever" should catch me in 
the fall I do not know, but it did and 
it called me forth to do something dif
ferent. I made up a bed-roll and slung 
it on the back of my d.og, a large Aire
dale, used to having his master do 
strange things to him. I loaded myself 
with an extra blanket and food and 
about mid-afternoon we set out, just my 
dog and I. 

We followed up a ·dry valley with a 
tortuous coulee as its floor. A half 
dozen miles froin town we stopped and 

with the aid of debris washed up by the 
floods in the spring soon cooked . a sim
ple supper. After . cleaning the dishes 
and spreading the bed-roll I seated my
~elf on a little knoll and watched the 
sun sink behind the far horizon. In 
the dry countries the sunset is always 
brilliant and frequently very beautiful. 
After the last ray of sunlight had van
ished from the sky I removed my outer 
garments and pushed them into the foot 
of the bed-roll and then c·rawled in after . 
them. 

As I lay there in the new fallen dark
ness, sounds began to impress themselves 
on me. Dominating <1;ll' the others was 
the wind. It moaned through the sage 
brush and made a sharper whistling noise 
in the gully, Then the indescribable, 
but unmistakable howl of a coyote rose 
over the sound of the wind. It was as 
though there were a coyote on each hill 
top, but a lone one probably was making 
all the noise. My dog came up and lay 
down close beside me. He had come off 
second best in an affray with two coyotes 
a few days before and he remembered it. 

The coyote soon stopped, probably to 
seek a midnight lunch. Quiet reigned 
for a few minutes. It was broken by a 
snort that seemed uncomfortably close 
to my head, then, pawing ~nd stamping, 
a herd of range horses investigated this 
strange thing that lay so quietly and was 

(Con(inued on page 66) 
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A Mathematical Certainty! 

Skill + ingenuity + time + enthusiasm + preclSlon equipment 

perfection plus? 

This is the solution we offer to your advertising problem m all its phases 

from copy, art and engraving to printing. 

Calculate to figure with us. 

BUREAU of ENGRAVING, Inc. 
500 SOUTH FOURTH STREET 

MINNEAPOLIS, MINNESOTA 
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Signal: ~~Timken-Equipped" for Sure Gain 
THERE is one way to get ((the old college 
spirit" into everything mechanical which 
transmits power through moving parts 
~see that it is ((Timken-Equipped". 
For then friction is held in check, ~work
ing parts are preserved to (<FIGHT", 

"FIGHT" ('FIGHT" wear with Timken 
' 

tapered construction, Timken POSITIUEL Y 

ALIGNED ROLLS and Timken electric 
steel. This is worth remembering in buy
ing or designing motor cars and all other 
machinery. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

I Tapered 
Roller 
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Themes 
(Continued from page 64) I 

............... · .................................... · .... 'l 
Drippings from the Oil Can 

+ ••• + ••••••••••••••••••••• 

so startling to their wild senses. After 
what seemed to be an interminable time 
the horses went their way and left me 
to listen to the lesser sounds of the 
prairie night. A cricket in a nearby 
clump of sage brush str.uck up a tune on 
his hind legs. I wondered what he could 
be· singing. about. Was his ·lady-love 
within ear s.hot? Or was it, perhaps, a 
challenge sent out to any that would 
listen? Whatever his purpose, it was evi
dently served for he suddenly ceased his 
song. 

For a long time the silence was un
broken. Then from immeasurably far 
above cam~ the sounds of a "flight." 
Early storms in Canada were driving the 
migratory birds to the south. The whis
tle of the ducks' wings and the chirping 
of the smaller birds blended into a 
solid roof of sound overhead. As sleep 
overtook. me everything died out except 
the wind-that was still talking to itself 
in the coulee. · 

~ 

Ginnaty (watching classmate cut his 
finger nails) : Do you file your nails 
after you cut them? 

Newhouse: No, you boob, I just 
throw them away. 

REASONS WHY AN ENGINEER THINKS 

THE wORLD A NICE PLACE 

AFTER ALL 

Because there are such things as June 
nights, apple blossoms and the only girl 
in the world. 

Because Andrew Volstead isn't presi
·dent. 

Because there is no indication that the 
skirts will be longer. 

Because no prof can be quite as bad 
as we imagine. 

Because the Dean employs neat dames. 
Because God's chosen are all· engineers. 
Because all coeds don't look as bad as 

comics depict them. 
Because this department is no longer. 

~ 

IT's THE BuNK 

What is hokum? A freshie wants to 
know. 

Well, hokum is hooey and hooey is 
'tripe, and tripe is apple sauce and apple 
sauce is blah and blah is baloney and the 
inquirer can draw his own co~clusions. 

~ 

Any motorman knows how to make a 
broad jump. 

THAT's WHY 

The reason engineers are more con
siderate of other engineers than of miners 
is because it doesn't make other engineers 
suspicious. 

~ 

TRY THIS 

Say bud, let me have a cigarette. 
Sure, when I come back. 
0. K., when are you coming back? 
Never. 

~ 

M urmurings from the faculty: We 
hardly find any persons of good sense 
~ave those who agree with us. 

~ 

Neck : (as he sips the honey from a 
coed's lips). 

Her: "I wonder if anyone has drunk 
from this mug before." 

~ 

When ice cream grows on the lettuce 
trees, 

When Saraha's sands are muddy, 
When cats and dogs wear overshoes, 
That's when I like to study. 

-College Humor. 

W4.r iEugiu.r.rr.a innk.atnr.r 
CO-OPERATIVELY· MAINTAINED BY 

ARCHITECTS .BHEMISTS 0NGINEERS 
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Architectural Materials Drawing Instrumen~s 
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Note Books - Text Books - Shop Tools 
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MAKING STEAM FOR 
INDUSTRY 

Steam Generation is a combined process of heat libera
tion and heat absorption. The fuel burning equipment, 
the furnace and the steam boiler must be co-ordinated 
in one unified design-to assure efficient and depend
able performance. 

There is no sharp dividing line between the respon
sibiHties of the stoker or burner manufacturer, the fur
nace builder and the boiler maker. The· performance 
of individual elements is secondary to the performance 
of the combination-as a unit. · 

The ultimate goal sought is to produce steam at the 
minimum cost, giving proper consideration to all the fac
tors which enter into the problem ·of steam generation. 

This company offers-one contract, one responsibility. 
-for complete fuel burning and steam generating in
stallations. 

Combustion Engineering Corporation 
International Combustion Building 

200 Madison Avenue New York 

A SUBSIDIARY OF INTERNATIONAL c·OMBUSTION ENGINEERING CORPORATION 
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Carboloy 
A senwr mzner reports a talk on a new alloy given by Dr. S. L. Hoyt 

bifore the School of Mines Society 

11CARBO~O~,'' the latest develop
- ment m high speed tool alloys, 

was perfected by Dr. Hoyt in 
the Research-~aboratory of the (}eneral 
Electric Company; According to Dr. 
Hoyt the men in the laboratories of the 
(}eneral Electric Company work on 
problems involving physics, physical 
chemistry, chemistry, electricity, metal
lurgy, etc. These problems are of a 
strictly scientific nature and require a 
fundamental knowledge of the principles 
involved to arrive at a good answer. 
This knowledge saves much work in the 
laboratory if put to proper use. 

In 1925 Dr. Hoyt was sent to Europe 
on a five-month trip. He worked on 
several projects and made a tour of all 
the (}eneral Electric lamp factories, go
ing through England, France, Belgium, 
Holland, (}ermany, Switzerland, Hun
gary and Austria. 

All the European lamp factories are 
under the direct control of the (}eneral 
Electric Company and work under 
their patents. This seemingly objec
tionable monopoly has, however, enabled 
(}eneral Electric to produce a better 
lamp at a lower cost to the consumer, 
as a comparison with earlier years will 
show. 

Dr. Hoyt spent several days to a week 
in each of these lamp factories. At Ber
lin he became acquainted with an alloy 
which was being used as a substitute for 
diamonds in the drawing of tungsten 
Wire. 

Tungsten carbide had been treated 
with cobalt and gave very satisfactory 
results in the drawing of tungsten wire. 
Tungsten carbide alone had been found 
too weak and porous for this purpose. 

Dr. Hoyt became very much inter-· 
ested . in this alloy, and bega~ · investi
gating its possibilities upon his return 
to the (}eneral Electric ~aboratory. 
"Carboloy," the commercial product, re
sulted from a year of intensive experi
mentation. It is made by powdering 
tungsten carbide, mixing it with cobalt 
and sintering at 1375°C. It has a. hard
ness very near to that of the diamond 
and a modulus of rupture of from 200,-

By NED CoLLINS, Mines '29 

000 to 250,000 pounds per square inch. 
The original tungsten carbide has a 
modulus of only about 50,000 pounds 
per square inch. 

The name "Carboloy" is like Topsy 
-it "just grew." In making up his 
samples Dr. Hoyt at first labeled them 

Dr. Samuel L. Hoyt is a prod
uct of the Unive1·sity of Minne
sota, for he received his first de
gree of E.lM. here in 1909. From 
Minnesota he went to Columbia 
University, where he received his 
Ph.D., and.then 'to the Technisches 
Hochschule at Charlottenberg, 
Germany .. 

Dr. Hoyt returned to Minne
sota in 1913 as an assistant Pro
fessor. In 1919 he went with Gen
eral Electric company at N ela -
Park. From there he was sent to 
inspect European lamp factories. 
On this trip he first came upon 
Carboloy, and on his return to 
A merii:a -he developed it to the 
present highly perfected alloy o.f 
tungsten and cobalt. 

"tungsten carbide alloy lot No. 1 ,'' etc. 
Then, being a little rushed, he· abbrevi
ated-"Tung. Carb .. Alloy.'.' This was 
again shortened to: "Carb. Alloy.'' A 
friend from the advertising department 
then suggested changing the spelling, 
and "Carboloy" came .into being. It is 
now being manufactured by the Carbo
loy Co., Inc. 

In its commercial development as a 
cutting tool it was first-put to use in the 
low tensile ·field in the shaping of hard 
rubber; bakelite, etc. These materials 
are extremely a~rasive, but require only 
a low tool pressure. "Carboloy" was 
found to last from 25 to 100 times as 
long as high speed tool steel. 

An interesting example of the saving 
effected was illustrated in the use nf 
"Carboloy" in the shaping and facing of 

73 

timing gears made of bakelite filled can
vas. With high speed tool steel 150 
blanks were machined to a setting of the 
cutting edges. -With "Carboloy" 11;000 
blanks were machined to the setting-a 
ratio of 70 to 1. 

The selling price of Carboloy has been 
$450.00 per pound. This might sound 
a bit exorbitant until investigation re
veals that only a ~mall part o± a cutting 
tool is "Carboloy" which is attached to 
steel shank by means of copper brazing 
or a special welding operation. 

The (}~ne:tal Electric ~aboratory pays 
no attention to cost but only to useful
ness, as illustrated by the expenditure of 
over $100,000 in perfecting "Carboloy." 
This clearly illusti·ates the fact that in
dividuals are no longer able to carry out 
extensive research development work, 
but must look to the laboratories of large 
companies for new discoveries. 

The use of "Carboloy" in machining 
steel is limited at the present time, but 
the outlook is bright. High speed steel 
and stellite are more adaptable for some 
work on cast iron, but "Carboloy" will 
probably replace them to a great extent. 

Work is being carried on in the field 
of rock drilling in an effort to 1:eplace 
the more expensive black diamond. 

Oil well drilling is also regarded as 
an interesting possibility iii the sear'ah 
for uses for this remarkable new alloy·.· 

The development of Carboloy brings 
new interest to the history of the devel
opment of· high speed· steel. The fore
runner of the present high speed steel 
was known as Musatt steel and was de
veloped in England by Robert Musatt 
about 1870. Analysis of Musatt st~el 
varied greatly. It contained 4 to 12 per 
cent of tungsten, 2 to 4 per cent man
ganese and'l'y;'to 2_Yz'per cent carbon. 
This steel was the first of the :tool· steels 
to possess self hardening properties-;-
that is, it was hard when cooled in a,ii·. 

This steel was the -leading tool steel 
for about 30 years. The next important 
development started late in the 19th .cen
tury and was conducted by F. W. Tay
lor, generally known as an efficiency <ln-

(Continued on page 98) 
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Graduate Training with Large Industrials 

W ITH the rapid approach of 
commencement comes the ever 

1 . . "Af 1 · perp exmg questwn, ter co -
l'ege-what ?" In the mind of the aver
age senior that "what" is written in 
large, rather wobbly and uncertain let
ters. He may ask many questions, but 
he will get but few satisfactory answers 
to his queries. His instructors in gen
eral, cannot, and his friends will,not 
give advice. This is only right, for no 
fair minded person feels capable of ~d
vising directly that any ~ne particular 
proposition would provide the best possi
ble starting point. The instructor ques
tioned can at best only review the vari
QUS opportunities offered by the field in 
general, or the specific opportunities of
fered by the particular selection. He can
qot advise a graduate as to a particular 
p,ath to follow to the exclusion of all oth
ers, and it would be folly for him to 
do so. He can only make certain sug
gestions tempered by his own experience 
and observations. 

After making a thorough study of the 
field of opportunities open to the college 
g·raduate, the prospective candidate for 
these opportunities finds that in many 
respects they are interlocking. That is, 
the advantages that at first appeared to 
be peculiar to one industry, may upon 
investigation be found to apply to a num
ber of ventures. A good example of this 
may be found in salesmanship. · By se
curing employment with · a telephone 
company, for example, the graduate miiy 
work his way into the sales organization 
of this industry and sell its service to the 
public. Or by entering the service of a 
manufacturer, the student may train 
himself to sell a variety of appliances, or 

By J. H. DuBms 
General Electric Co. 

if he so desires, specialize in the handling 
of one thing. Both cases are parallel in 
substance. The salesman develops and 
uses his sales ability in both, examples; 
the difference lies in the commodity sold. 
In like manner, he finds sales working 
hand in hand with engineering, design 
with operation, and manufacturing wi,th 
application. 

In the end, the problem usuallv re-· 
solves . itself into two considerations, 
namely, immediate specialization with 
the small concern dealing with a limited 
number of products, or the general train
ing courses offered by the large indus
trials. Each field has its particular ad
vantages, and it is the object of this 
series of articles to offer a study of these 
advantages with the hope that the gradu
ates of the near future will be aided in 
making their choice. 

The writer's choice was the "student 
engineer," or "test" course offered by the 
General Electric company. _Since this 
article has been written around the con
clusions of a number of men on test, the 
writer's reasons for his particular selec
tion will not be discussed. Realizing as 
he has the futility of trying to make 
general statements with no basis except 
his own observations and opinions as a 
source of information, the writer has re
sorted to the conclusions gleaned from 
the questionnaire that serves as the basis 
for this article. In gathering this infor
mation, representative men from all 
parts of the world were interviewed, and 
their answers tabulated. New men, on 
their .first test-obviously still in doubt 
as to what it is all about; older men 

A VIEW OF A GENERAL' ELECTRIC COMPANY TEST FLOOR 

with their broader experiences; and oth
ers in all stages are represented. 

The questions were submitted to each 
. man individually so that each series of 

answers represents a distinct personal 
opinion. The only questions asked were 
those pertinent to the subject of test, ex
cept in two cases, where the questions 
referred to educational courses offered by 
the company. 

Each man was requested to put in an 
accurate record of his attitude toward 
the questions so that the report would be 
an honest statement of facts. 

A study of each question and its sig
nificance to the whole will best illus
trate the points considered. The first 
question was included to indicate the 
length of time spent on the course at the 
time of writing. 

"Number of tests considered real 
good": The particular significance of 
this question is to show the diversity of 
opinion existing regarding the nature of 
the tests. For example, the radio en
thusiast might be bored to tears with a 
turbine test, while the mechanically in
clined would be in the height of his 
glory. No two men select the same 
group of tests as the most interesting 
and instructive; each is influenced by his 
personal interests to select that which is 
good and to reject that which, to him 
at least, is not so good. 

The significance of this series of an
swers to you is obvious. On such a 
course you will see a vivid picture of 
many fields: manufacture; research, de
sign, engineering, business. Of these 
varied fields, some will be more attrac
tive to you than others. In one short 
six weeks test you may learn that re
search work offers your best opportun
ity, or in the same period you may learn 
that you could not possibly find satis
faction · in research work. In either 
event the time will have been well spent. 

In going from the classroom to the 
job, the most noticeable change is in the 
introduction of considerable necessary 
routine. The average student engineer 
gets about as much satisfaction out of 
cleaning up the test floor after the job 
is done as the ex-coed gets out of wash
ing the old man~s socks. To get a fifty
fifty break of the novel with the routine 
is a rare privilege in the present set-up 
of the industrial world, and one has 
only to turn to a man whose "expe
rience" consists of tracing drawings, 
really to appreciate the situation. 

During the period spent in the tur
bine test, the writer helped run a full
load heat run (zero power-factor pump 
back) between two 50,000-kw. turbines. 

It took several weeks to connect up 



December, 1928 THE MINNESOTA' TECHNO-LO~ 

the machines and prepare the metering 
equipment. The test itself required 
only part of a day after the set up was 
complete. In spite of the plenteous sup
ply of wisecracks and heavy words 
about "dragging cables," the real value 
of the electrical work in the test course 
comes in the preparation for test. Any 
attempt to shift the burden of this prep
aration to the shop men is a rank ab
surdity although it may produce marked 
economies in test costs. No portion of 
the work done by the testing depart
ment is as valuable to the men in the 
course as the work done in preparing 
the equipment for test. 

"How much was your technical train
ing developed ?" The test course does 
not include advance technical training 
except in the educational courses which 
are held on the side. It merely presents 
the concrete evidence of the theoretical 
applications and leaves the student to 
supply the theory. Most electrical grad
uates are educated considerably beyond 
their understanding and experience, and 
the work is well laid out to meet their 
requirements. 

Of the ratings placed on the class
work and experience, little need be said. 
The answers supplied to these questions 
depend largely upon the man's past ex
perience and education. It is probable 
that manv of the most important fea
tures are. overlooked when rating expe
rience. 

In the educational work offered, there 
are three possibilities. The first is the 
regular graduate work at Union college, 
the second is the advanced engineering 
course, and the third is the general 
course. A large concern is always in a 
better position to give moral and finan
cial support to educational work than 
the small company. While it is pos
sible to find work with a small com
pany which is located where graduate 
work may be taken at some nearby uni
versity, the opportunities for such com
binations are limited. In any event, 
such opportunities will be much inferior 
to the highly specialized development 
and concentration of talent which take 
place in a school located near some large 
industrial company. 

The advanced engineering course is 
provided for the few rare men of out
standing brilliance. It is only the larg
er organizations that can use such. men 
to the .limit of their abilities: an~; ~his 
course IS planned to meet their re\lmre
ments and to train them to me~t the 
needs of such an organization. , 

The general course is provided to pro
mote the habit of study among technical 
graduates and to supply the technical 
training and general information which 
obviously cannot be given on the test 
floor. This course was planned to meet 
the average engineer's requirements and 

includes accounting, economics, business 
law, marketing and practical engineer
ing. Such a course is of inestimable 
value to the young engineer because it 
gives him a general training in a short 
time which might otherwise require sev
eral years if he were to seek out the in
formation by himself. None of the edu
cational courses are compulsory and the 
student is free to select his own pro
gram, ability and interest being the only 
prerequisite. 

It may be well to note in passing that 
all the men questioned, only three were 
found who felt they might have done 
better elsewhere. Many others were in
terviewed on this question who are not 
listed in the summary and who were 
sincerely glad that they had entered the 
test course. Of these three men, it may · 
be noted that one was the youngest re
porting and the other two were the old
est. It is possible that the completed 
picture may tell a different story to the 
new man. The other two men had 
been on the course for two years, which 
is considerably longer than the average 
man spends. Most men find some par
ticular line of work which they desire to 
follow up after they have been on "test" 
for some time and leave the department 
to specialize in that division. 

It is possible that you, too, may not 
be able to find the class of work which 
you desire to follow up and will feel 
that you might have done better else
where. However, such cases are rare, 
since the wide diversity of opportunities 
in such an organization provides real 
opportunities for all classes of men. The 
testing department does not make any 
effort to push any man into a perman
ent job. It merely regulates the pano
rama and supplies the background. Each 
man must select his field and then sell 
himself to that particular department 
head. This process is much more inter-

esting than it sounds, since all of these 
men have come up through the testing 
department and understand the test men 
and their problems. 

No man is expected to remain with 
the company by mere virtue of the fact 
that he has entered the testing depart
ment. The men are free to leave at any 
time they find something which appears 
more advantageous to them. Many men 
enter the test course expecting to leave 
after they have completed the tests in 
some particular field. Some of the larg'e 
public utilities are now recruiting their 
men from the test course and other simi
lar graduate training courses. 

The last question, listing the valuable 
points in favor of such a course, speaks 
for itself. Each answer is a story in it
self with one man's experience as the 
plot. In connection with this question 
the writer believes that a personal testi-
mony would be in order. ' 

Dming eight of the ten years spent in 
high school and college it was the writ
er's good fortune to have been employed 
by two outstanding power companies for 
a portion of the time. With this expe
rience as a background, the writer feefs 
that he has some basis in experience upop 
which to place his comparisons, The 
writer feels very much pleased with the 
test course. The many an.d varied in
terests carried on and developed by such 
an organization were a source of con
tinual wonder and interest. It was sme
ly worth while in the opinion of the 
writer a1,1d he feels confident that the 
training courses offered by the large in
dustrial companies offer the greatest op
portunity to the average graduate at 
commtlncement. 

Such a course offers you a first-hand 
opportunity to study the methods of the 
modern business organization; it allows 
you to work in the many branches 

(Continued on page 90) 

AN 11,000 VOLT GENERATOR BEING TESTED BY STUDENTS 
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C·hromium Plating 
Chromium, as a non-tarnishing and wear resisting metal finish, ts rapidly 

sur1Jassing nickel in the plating industry 

M ETALS old and new are con
stantly being investigated with 
the idea that new possibilities 

may suggest themselves for the ever in
creasing needs of industry. Chromium, 
which was first plated by Bunsen in 
1854, is being discussed more than any 
other metal in the plating world at pres
ent due to its desirable properties. 

Chromium has many characteristics 
which make it particularly useful in a 
variety of ways. It is extremely hard, 
much harder than any known metal, and 
resists abrasion in a way to delight the 
user. Chromium is 9 based on the stand
ard scale of hardness, in which talc is 1, 
and diamond 10, corundum being 9 on 
that scale. Emery, which is a variety of 
corundum, is an intimate mixture of 
corundum with magnetite or hematite, 
thus showing that chromium is about as 
hard as emery. Even thin films of 
chromium, increase the wear of working 
parts from four to eight times depending 
on the service rendered. It is resistant 
.to oxidation under ordinary atmospheric 
or very humid conditions and to the ef
fects of salt spray encountered in marine 
work. The metal is attacked by hydro
chloric acid but less n;adily by sulfuric. 
Strong nitric acid does not attack it, as 

\ I 
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By G. H. MoNTILLON 

Associate Professor of Chemical Engineering 

it becomes passive under these. conditions. 
It is not affected by hydrogen sulfide, 
sulfur dioxide or sulphur compounds 
generally. Many organic acids, includ
ing uric acid, do not affect it. It re
sists oxidation up to about 1] 50 C. and 
does not discolor when heated in air up 
to 300 C. It has a low coefficient of 
expansion, in fact it is quite surprising 
in that particular. The following inci
dent will illustrate this fact. In a cer
tain clockworks a steel gage was plated 
with 0.0002 of an inch of chromium. 
making it fit that much snugger. Whe~ 
the gage was returned to the mechanic 
he insisted that it had been made larger, 
-the reduced friction of the smooth 
chromium surface fooled him completely. 

With such a host of really ·useful 
needs which it could fill, it is peculiar 
that chromium plating should lie dor
mant for almost three-quarters of a cen
tury before commercial success of the 
process·was made possible. However, the 
first successful plating served to empha
size these unusual advantages and to 
stimulate research in this field. As a re
sult, numerous patents have been grant-

PlcJI-/ng TonK. 
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ed, but relatively few articles have been 
published which give definite informa
tion concerning processes. 

The patent situation is well presented 
by Richard Schneidewind, in Engineer

, ing Research Bulletin No. 8 of the U ni
versity of Michigan, en:titled, "A Study 
of Patents Dealing with the Electro
deposition of Chromium." Schneide
wind says in brief that although good 
fundamental research on chromium plat
ing was done by Carveth and Curry, 
J. Phys. Chern. 9, 353 (1905), in 1905 
it resulted in no immediate commercial 
interest. Their solution however is a 
usable one. Commercial chromium plat
ing probably began on a small scale in 
Germany as a result of patents granted 
to Salzer, in 1907 and 1909. Due to 
factors of which he was unaware his so
lutions did not give uniformly good re
sults. Baum was granted a patent in 
England in 1913 for a process of mak
ing chromium-plated filament holders for 
electric lights. This filament holdt'r 
aroused no enthusiasm, and his method 
of plating was forgotten. 

The first good bath that awoke com
mercial interest was that of Sargent, 
Trans. Amer. Electrochem. Soc. 37, 275 

(Continued on page 92) 
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Dic;rom of' 

Chromium Plof;ng Unit 

Th.is di~gn.tnl shows 1he gem~r~l' a.rrang.ement ~f a chrotnil111~. P.Iating unit .. At the cathodes, not only! is chrotnimn deposited but 
timch hydrogen is ·evolved, dtrryitig. with it a· ·~nist of chromic acid. ·.The fan carries away the line mist while the condensed 
. ' . particles of liquid flow to tl1e drip and are 'later returned to the tank. . . . 
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Surveying With the Senior Civils 
C\ IX weeks is a compartively short 
O time in which to receive practical 
_ training in railway surveying, topog-

raphy, triangulation, levelling, stream 
gaging, observations for azimuth and 
position, and plane table instruction. 
This is the job assigned the senior civils 
at the summer camp held annually at 
Cass Lake; Minnesota. 

One of the first things which had to 
be done after making camp was to erect 
the triangulation stations. A red and 
white flag was mounted on the top of 
a pole about twenty or thirty feet above 
the ground over a fixed point and con
structed in such a manner to be easily 
taken down and reset. One side of 
the polygon formed by these "stations" 
called the base line, is accurately meas
~red to thousandths of a foot taking 
ihto consideration temperature changes, 
standard length, tension in the tape, and 
possible variation in elevation. The posi
tions of all of the,other ttiangulation sta
tions are determined by means of angles. 
Twelve or ·more repetitions for accuracy 
are read on each angle by means of a 
t~·ansit. Under average conditions re
sults have .been obtained which are cor
r.ect M'ithin five seconds or about 1/720 
cif a degree. 

All angles were adjusted and balanced 
in the office and the positions computed 
trigonometrically. The government tri
angulation station "Wye" was assumed 
as the zero point of the system and the 
po~itions of all other stations given with 
refexence to this point. · 

The azimuths of the lines were deter
mined by observations on the North 
Star two men in each party, each man 
com~leting a set of four. readings. Five 
hubs had been set near the camp and 
readings on Polaris were taken at eastern 
elongation and by the hour angle meth
od. The transit was set up before dark 
to· facilitate accuracy in centering over 
the hub. When the North Star became 
visible or reached its eastern elongation 
the angle was read between the st.ar 
and a light placed about one-half m1le 
down the beach. The light was placed 
behind a thin strip of wood and shielded 
from the observer by tracing cloth. A pa
per reflector and flashlight for illumi
nating the cross-hairs completed the 
equipment. The time to the nearest five 
seconds was recorded with the angle for 
applying a minor correction made later 
in the computing tent. Some difficulty 
was encountered in following the star 
as it circled in its orbit, since the move
ment in a few seconds showed appre
ciably in the telescope. Having deter
mined the azimuth of the line between 
the hub and the light, the angle from 

NoRDAHL RYKKEN, C.E. '29 

the light to triangulation station "East 
Cedar" was read in the daytime and the 
azimuth of one side of the system com
puted. 

For the first time in summer camp Jhe 
latitude of the place was found by read
ing the vertical angle to the star at the 
same time that the observations were 
taken for azimuth. This was accom
plished by setting the intersection of the 
cross-hairs on the star. Average values 
agreed within thirty seconds of a nearby 
government station. 

Railroad surveys were made on the 
Great Northern and Soo Line leading 
into Cass Lake. A control traverse with 
zero stationing was started on each rail
road beginning in the vicinity of Cuba, 
Minnesota, and extended about one and 
a half miles west of Cass Lake. This 
was done by chaining along the base of 
the rail and marking each station with 
red keel. Sufficient distances were 
chained to locate the fences, right-of
way, telegraph and telephone lines, and 
any unusual topographical features, sup-

plemented with sketches to reduce the la
bor of plotting. 

The curves could have been measured 
qy prolonging the tangents and finding. 
the point of intersection, but this would 
require more time than justifiable t~nder 
the circumstances. Consequently, for
ward deflection angles and offsets were 
used. A closed travei·se was run around 
the switch. yard and the distance to each 
frog and switch point measured, locating 
the cross-overs and turncout~ iri the same 
manner as for curves. It was possible 
by chaini1ig a control traverse to close 
all of the side traverses and obtain a 
constant ch.eck on the work. The transit 
was oriented by backsighting with. the 
plates reading zero on a range pole bi
oecting the gage distance of the rails. 
On long shots one was able to dispense 
with the range pole by bisecting the dis
tance between the rails with the cross
hair. 

The distance between the Soo Line 
and the Great Northern was chained at 
the beginning of the survey and again 

(Continued on page 94) 
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With the Miners at Crosby 
Being a review of the sophomore miner's field trip 

AT two o'clock on May 7, 1928, 
twelve sophomore miners and two 
professors met at the Spaulding 

Hotel, Crosby, Minnesota, to start the 
sophomore field trip. 

Professors E. M. Lambert and L. -S. 
Heilig headed the party of students 
which included: Frank J. Belin a, Law
erence H. Hansen, Myron Griswold, 
Ernest C. Kron, Clarence A. Kutz, 
Charles Landeen, Waldo C. Larson, 
Joseph L. Lindner, Duane S. Meyers, 
Edwin H. Strand and Lyle A. Christen
sen. 

The object of this trip was to be
come adept in the practice of surveying, 
both on the surface and underground. 
Surface work included chaining, run
ning levels, turning angles, setting grade 
·stakes, running railroad curves, triangu
lation, topographic work, stripping esti
mate of an open pit mine, solar and stel
lar observations, plane table work and 
other minor problems, all of which were 
to be accompanied by a complete set of 
office and field notes. 

The underground work comprised a 
complete survey of nine traverses in the 
Armour No. 2 Mine. 

On the first afternoon we received 
all preliminary instructions concerning 
our duties and then took a short jaunt 
over to the Armour No. 1 Mine, where 
our headquarters were located. This 
was a small room at the end of the "dry" 
which had previously been equipped with 
drawing tables. Our instruments and 
all other equipment were stored in this 
room. After giving this the once over 
we hiked back to Crosby, unpacked our 
belongings and settled down to seven 
weeks of surveying. 

The next morning we reported at 

.HEAD FRAME OF ARMOUR NUMBER··'2 

By LYLE CHRISTENSEN, Mines '30 

seven thirty for our first actual prac
tice (nearly everybody arriving on time). 
Two chaining problems were assigned in 
which we discovered, much to our sor
row, that great accuracy was desired. 
Later we found that this accuracy was 
negligible compared with the accuracy 
required in adjusting instruments, which 
befell us on the next day. It was very 

One clear evening everyone came pre
pared for the all night session of shoot-· 
ing Polaris. About nine o'clock all in
struments were set :up and necks were 
strained for a half an hour until some
one spied .the small glittering speck in 
the sky. We continued our observations 
until two o'clock when the sky cloud
ed over, and we had to go home and fin .. 
ish our work at a later date. 

THE ARMOUR NUMBER TWO MINE AT CROSBY, MINNESOTA 
This is the mine at which the Minnesota men conducted their survey 

disco.uraging indeed, after working for 
an hour or so on a peg adjustment, to 
find -upon examination by Mr. Lambert 
that you were still several thousandths 
off. After the tedious process of adjust
ments, the problem of running levels 
from the head frame of Armour No. 1 
to a bench mark in the Pennington pit 
proved very fascinating, although all of 
our levels did not check within the re
quired limits of closure on the first trial. 
When we had used the level enough to 
understand it, and had attained a fair 
degree of speed and accuracy, we devot
ed our attention to the transit, which,· 
of course, had to be adjusted. 

When the fundamentals of handling 
the instruments had been mastered we 
began our real problems, the first. of 
which was a railroad curve. Every 
morning, with transits and levels on our 
backs, and carrying stakes, rods and 
a,xes, we w,Puld hike a mile to the Feigh 
Mine which was the location of our 
work. When the curve was finished, 
grade stakes were set and a topographic 
survey of the course was made, all of 
which were later drawn up in the office 
at night school which was conducted 
four or five evenings a week from seven 
o'clock on. 

Our last days under the blazing Cros-

by sun were spent at the Portsmouth 
·open pit mine in making a stripping esti
mate. Every one of us was an Indian 
brown in color, which had been obtained 
at the expense of many a sore, burned 
back and neck. 

Then came the night never to be for
gotten to a miner who has taken the 
sophomore field trip. Plumbing the shaft 
is perhaps the most distinctive feature 
of the trip, because at this time many 
miners make the first entrance into a 
mine. Our party met at the mine at six 
o'clock in the evening to plumb the shaft. 
This had to be done in the evening when 
the mine . was not in use; Each party 
"jiggles in" on two copper wires that 
are suspended . down the shaft, arid then 
climbs down three hundred feet to the 
bottom level ori wet and slimy ladders. 
At the bottom the instrument niust be 
again ~et in line with· the wires and the 
first spads are set which are the basis 
of the survey. . The first night under
ground is usually not a very pleasant 
one. It is dismal and cold, things all 
seem to go wrong, plumb-bob cords are 
burned off,· arid hands are burned by 
lamps while climbing up and down lad
ders. 

As the days went on, these annoy
(Continued on page 96) 
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Reclamatiop· W.ork 
~~~" . Pr~gresses :at:the Zuide;rze-e 

. I ' ., 

:Th-~." Reda~a't~·on ofothe 2_uiderzee, now a major engineering project in Europe, 

Hi)il~. encr_ease the c~ltt'vated area of Holland by ten per cent. 
. .. .. ' ' ·, By ·L. H. REYERSON 

D._URJ_NG _the ninth· meeting of the. are sunk into place with stone· and the 
Associate Professor of Che1i1istry 

. International Union of Pure and whole is then carefully covered with cut 
. · ·. Applied Chemis.try at The Hague, · above sea level or about twelve feet stone. Above the water line a heavy 
Holland, in July of this year· the dele- above the highest tides known. Thi.s layer of clay is used to cover the sand 
gates of the National Research Council, will be ample to protect against· the and gravel mixture which constitutes the 
along with the delegates. of othel' ·coun- · waves during a storm. The dike will be inner part of the dike. This clay is sur-
tries were taken on a tour of inspection about t1;yo hundred and seventy feet wide faced with cut stone to withstand the 
of the. engineering work· op~rating ·for above the water line. It will be no- shock of the waves. The exposedpart of: 
the reclamation of the the dike which is ·not 
Zuiderzee. This is.one of . . called upon to withstand 
the .major, engineering.. the action of the waves 
profects ii1 Europe at the will be clay covered and 
present time. Some idea grass will be grown upon 
of the magnitude of the .. it .. The stone which is be-
work may be obtained ~ · ing used is shipped from 
when it is lem:ned that the 't:::) the quarries of Belgium 
<;ultivated area of Hol- · and Germany. 
l.arid. will. be increased by· -~ · Several rivers/empty in-
one-tenth upon, completion ~ to the Zuiderzee so that 
of the project. The work · upon completion· of the 
was begun in -1920 and . main dike the enclosed 
will be finis~ed . about, waters will slowly change 
1952 if -carried on at the from salt water to fresh 

. present rate, Orily a part water. This inland sea 
of the Ztiiderzee will· be called "Yssellake" must 
1:eclaimed as s_ome. of ·the take the water from the 
&oi.l. under water. has been rivers fiowi_ng .'into it: as 
shown by chemical analy.. well as the water from 
ses and· either tests to he . the reclaimed land. In or-
unsuited . for cultivation. der to prevent the level of 
A reference to Figure T this lake from rising too 
will show the parts of the much, sluice gates are be-
present sefl which wi-ll be ing constructed in the 
reclaimed. A section of main dike. These sluice 
reclaimed land surroundc. gates will be opened at 
ed by a dike is called a low tide 01' twice in 24 
polder' and it wiH be ob-, hours and the excess wa-· 
served that four such pol- ! · ter · allowed to run .out. 
ders are to be recovered· This means that the level· 
from the sea. - c,;, "rt" .. ";'*'"'_,. of· the fres·h water ·lake 

E3 Tor;""-"'_'__ lJ T. 
The work may be·prop- ~"-!1".7"'~"' . · will be maintained above 

...... -~ . Itu~'ratN 

erly divided' into two .r'chll• 1:800 r ~"' the level oflow tide.in the 
part~. First comes the en~ ·FIG .. 1. MAP SHOWING THE PROJECTED RECLAMATION OF THE North Sea. Fifteen' sluice 
closing ·of the. Zuiderzee ZUIDERZEE gates are being construct-
. · · TI1e, ar~as and 1 eng,ths showtJ in figures I and II are given in. the metric system. by .the principal· dike. ed at de Oever near the 
Then follows the enclo~ing of the sepa- ticed that a level shelf more than one Island of Wieringen and ten. 4t Korn~
rate polders and the pumping, draining· hundred feet wide exists 0!1 the side of werdergand which _is _a little more thah 
and making ready of the land :.for the the dike away from the sea. It is P,ro- two miles from the Frisian Coast. At 
farmers. At the present time construe- posed tq construct a roadV{iay and a .doli- the~t; .two pqlnts l~cks a,re being con
tion of th~ prlt1cipal dike. betw~en ben ' ble track railway upon this ledge. Be- structed for n?-vigation purposes. 
Oever and the Frisian coa~t is in prog- . cause of the large number of bicycles i11 In ti!r:Jes of st01:my weather it is evi
ress. This dike will be the _chief :means Holland the roadway ~u~t provide f<)r · d.ent that the sluice gates cannot be 
of keeping out the water of the ·North ' both, 4tl.tomobile and bicycle 'traffic.~ · ·· operi,ed.' The drainage water, must then 
Sea. A dike connecting the Island of, The dike is being coristiucted of stoi).e,·. be stored in the Yssellake. The surface 
Wieringen to the Mainland is also need- clay 0 and, sand. The S?-rld 'and clay is . (Continued ~n page 1 o2)' ' 
eq and the work on this dike ~s Jinispe<f' di-'edged from the botton:. of· the present 
Constructi_Dn on_ the main dike is. pro· Zuider,zee .. Huge dredges are constantly 

ceeding'• at the rate of' about three miles . at work . and large barges with' hopper ~··:'·'~~~~$2:~±il::i::f'~s;-;;."':A.O;, =-· 
pei' 'fea:r. · ' . ' ·' ' · · ·· bottoms' tnin'sport the material to the "' 
· The··a~erage height of the' ~op of th~ ·'dike: Belo'\y the wate1' lin'e he~t~Y b,n,r~h-
nia!n. 4iJc~ ,v-ill b~ abo':!~ hy~fity~fiye/eet w'bi,Jd 111attres~es t<,JVer the dike. The~e ' r .FIG. 

2
' c~1fN-8~~~~.N' ~F .T~E ,.: 
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Promote a closer union between the alumni and the techni
cal campus. 

Encourage the proper display of technical college spirit. 
Strive for the utmost cooperation between the faculty and 

the student body. 

A esthetic Proportions 

P SYCHOLOGY has by no means been inactive in the field 
of aesthetics; it has developed experimental methods for 

determining the preference of individuals, and social groups. 
Nor has the TECHNo-LoG been hesitant to utilize the results 
of these experiments for . its own aggrandizement. 

The technically minded engineering student would scarce
ly suppose that a mere rectangle could produce an aesthetic 
effect, or that it would make any difference what exact pro
portions the rectangle possessed. Yet it is found that some 
rectanglqs are preferred to others, 1and that the popular choice 
falls upon what att theorists have ·long known as the "golden 
section"-a rectangle with. a width approximately sixty to 
seventy-three per cent of its length. 

So the present dimensions of the TECHNo-LoG have been 
adopted 'with the hope of sub-consciously gratifying the some
what latent aesthetic senses of Minnesota engineers. 

Tell Us 

T o be the monthly magazine of the technical students has 
been the aim of the TECHNo-LoG eve'r since its first 

·issue. Now; since the blanket subscription is in effect, this is 
more true than ever • 

To be the organ of all the students,· it is necessary that 
every engineer, architect, chemist and miner take an interest 
in the magazine and its problems. Not every man on the 
campus can be a member of the staff, but every one can help 
out in his own w:ay. · 

We 6£ the staff feel that we are working on one of the 
finest technical college· magazines in the country, but we know 
that we ~annot achieve perfection, and obviously, many errors 
must oc.cur. · Keeping avoidable errors at an absolute mini
mum is· the aim of the present staff, and the 'success of this 
endeavor depends upon the cooperation given by the engineer-
ing students; . 

We will appreCiate. your help~ Tell us about your likes 
and dislikes i write. us a l!'!tter about them, call us on the tele
phone, or better yet, come into the office and get acquainted. 

~ 

The Confusion of Tongues 

D R. OTTO JESPERSON, famed philologist, has but 
recently completed the invention of a new international 

language. He has assigned to it the cognomen of Novial from 
nov meaning new and ial signifying international auxiliary 
language. Coming from a man of surpassing learning, a man 
who has given his life to the study of language, this latest at
tempt at simplification is of unusual interest. 

Dr. Jesperson has. handled the problem astutely. He has 
carefully examined previous undertakings to ascertain their 
merits and defects. He realized that Volapi.ik was too harsh, 
that Esperanto included needless complications, that Ido was 
a pot pouri of disconnected irrationalities, et cetera. Novial 
combines their desirable qualities and eliminates their evils. 
It is readily intelligible to every educated person, possesses a 
grace and euphony that are surprisingly delectable, and is 
logically constructed. 

Many of the advantages to be obtained by the adoption 
of an international language are at once obvious. The great 
volumes of scientific literature which leave the press each day 
in a variety of lingual codes, probably offer the most cogent 
reason for advocating an auxiliary language. It would make 
the disclosures of the Fifth Estate common knowledge, avail· 
able to every instructed individual, whether the author be 
German or Italian, French or Russian. 

To· engineers the development is of paramount impor
tance. Instead of spending three years learning the rudi
ments· of one language, the engineer would be enabled to ob
tain, in a much shorter time, a very complete reading and 
writing knowledge of every language. This would not only 
open new vistas of intellectual pursuit but facilitate inter-
national communication. . 

~ 

Proving the Airplane's Practicability 

D~URING the first eight months of this year German air 
lines covered more than 5,000,000 miles and carried 

more than 100,000 passengers, not to mention 750 tons of 
freight, 750 tons of baggage and an equal amount of news
papers and mail matter. 

Stunt and demonstration flying continue to take a ghastly 
toll. That hurts aeronautics more than anything else. 

The splendid records established by mail and commercial _ 
lines get scant publicity compared_ to the tragedies which occur 
in the field of of experiment and· adventure·, but they .are pl'ov
ing the airplane's practicability.-Washington (D. C.) News. 
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Twelve .Month School Year On Time-Y e Tf/ ho Enter Here 

DR. WILLIAM ]. MAYO, world famous physician, and 
member of the board of regents of the University of 

Minnesota advocates the use of a twelve month school year 
in high schools and colleges. His suggestion will meet with 

. adverse under-graduate criticism, On casual examination, it 

I RATE professors have thus paraphrased the inscription 
above the expansive portals of Satan's domain. It is un

deniably true that the disturbance occasioned by late entrance 
to class is obnoxious and hardly conducive to concentrated 

appears that Dr. Mayo mere-
ly suggests a plan to deprive 
youth of its modicum of hap
piness. Doctor Mayo, how
ever, is no dissembler ; his 
ideas are befuddled with no 
such clap-trap. 

The present era of speciali
zation has not been reflected 
in the. school system to the 
extent that might be expect
ed. Today, it is not suffi
cient that the neophyte phy
sician be a graduate of an ac
credited institution, it is ex
pedient that he be a special
ist. Similarly in other pro
fessions,-where formerly a 
certificate of graduation was 
an open sesame to the chosen 
field, - new requirements 
make it extremely desirable 
for the graduate to take sev
eral years additional train
ing, in order that he may 
have an especial knowledge 
of a particular branch in his 
profession. In fine, the value 
of a diploma per se has de- ' 
preciated. The culmination 
of this trend has been to in
crease the length of time 
which one must spend in 
school. In other words, the 
number of years during 
which an individual is a lia
bility has been greatly aug
mented. And the future will 
undoubtedly see the non-spe
cialist placed under a greater 
handicap. 

It is sound judgment, then 
· to advocate a change in ex

isting conditions. This could 
be accomplished by either of 
two methods; first, by taking 
a greater number of courses 
during each school period, 
secondly by increasing the 
length of the scholastic year. 
The first plan is hardly feasi
ble,--:-a glance at the num
ber of individuals who are 
forced to abandon their edu-

thought. The Powers have 

Faculty Sketches 
EDWARD A. SAIBEL 

0 N Christmas morning of _ the 
year 1903, Edward A. · Saibel 

was born in Boston, Massachusetts. 
The winters of his early childhood 
were spent in the environs of Bos- , 
ton, with delightful excursions to the 
coast of Maine filling the lazy 
months of summer. The long days 
were spent in fishing, rowing and 
an occasional plunge into the icy 
waters of the Atlantic. Through the 
grades and high school these trips to 
the shore of the Pine Tree State 

were anticipated with youthful entbusiasm. 
I_n 1920, after graduating from high school in Boston, Mr. 

Sa1bel successfully completed the college board e!ltrance 
examinations and entered. the Massachusetts Institute of 
Tecbnology. His original intention was to major in chem
istry, but at the close of his Fresbman year, he transferred 
to the physics department and later to mathematics. Four 
years after his entrance, Mr. Saibel obtained his bachelor's 
degree in mathematics, which was the first of its kind to be 
given by the Institute. 

During the next two years, he continued his study of math
ematics in the graduate school of Cornell- University at 
Ithaca, New York. In 1926 Mr. Saibel returned to M. I. T. 
where in the following Spring he was awarded the degree of 
Ph. D. in mathematics. The ensuing fall he was appointed 
instructor in mathematics at the University of Minnesota. 

Mr. Saibel is an ardent hand ball devotee and gymnast. 
During his last year at M. I. T. he entered the New Eng
land Amateur Athletic Union meet and broke the record for 
the twenty-five foot rope climb. After classes, he may fre
quently be found on the hand ball_ courts, either at the sta
dium or at the Y. M. C. A. His extra-curricular· activities, 
however, were not confined to the field of athletics. For 
many years he studied the violin, and at one time contem
plated taking up music as a profession. At present, he is 
associated with three string quartets in Minneapolis, which 
meet at the homes of the various members to play selections 
from the works of the great composers. 

During Christmas vacation of last year, Mr. Saibel and a 
classmate from Cornell spent the greater portion of the holi
days canoeing on the Potomac River. Their trip took them 
from Washin-gton to the mouth of the river at Chesapeake 
Bay. At the close of his first year at Minnesota, Mr. Saibel, 
in company with his mother and younger brother, left for 
Europe. Their travels carried them through Germany, 
Czechoslovakia, France and Holland, considerable time being 
spent in Prague and Amsterdam. His mother and brother 
remained in Eurfert, Germany, where the latter is studying 
n1usic. . 

Mr. Saibel's latest interest has taken him into the subject 
of art. Although untutored in the fundamentals of line con
struction, proportions, et cetera-he entered the life class at, · 
the University and immediately commenced the sketching of· 
the human figure. · 

recognized the fact that it is 
sometimes impossible to ar
rive within the situs of learn
ing at the appointed hour. 
They have thought' it was to 
provide a penalty as a means 
of stimulating the lagging 
student to be prompt. The 
penalty has been proved iq
adequate. Choleric savants 
adopt the alternative of bai·
ring- doors. Outraged stu
dents clamor for admittance. 

That an evil exists .is ap
parent, that it should be rec
tified is self-evident, but that 
the juditative me as u res 
adopted by the faculty should 
be continued is at variance 
with reason. There are oth
er methods which would ef
fectually solve the difficulty. 
Any expedient is preferable 
to exclusion from class, espe
cially when that exclusion 
frequently necessitates a 
make-up examination or the 
copying of a none too legible 
notes from a fellow student. 

~ 

Magazine or 
1\T etzvspaper 

I T has been brought to the 
attention of the editors 

that technical newspapers 
have a place on the campus 
of many engineering schools. 
The question has been asked 
"Why do you have a maga
zine instead of_ a newspa
per?" We shall try to an
swer this question without 
giving the impression that we 
are prejudiced, which, by the 
way we are not. 

In the first place, have you 
ever considered the inside 
workings of a magazine or 
newspaper ? If you have you 
will appreciate more readily 
the points in favor of the 
magazine~ ·In the first in-

cation each year because of scholastic difficulties suggests em
phatically that the un-dergraduate labors under a sufficient 
burden. Must the alternative then be adopted? 

stance, applying the princi
ple to a concrete example, we already have a campus news
paper· at Minnesota. This· paper adequately supplies the cam-
pus with news, both local and general. · 

The system of optional attendance at the summer session 
is probably the most desirable arrangement under the exist
ing conditions. If the number of courses given during the 
summer could be augmented to approximate the re~ular ses-. 
sions, this would be a solution of the problem. Such a 
course would provide for those who do not now attend the 
summer sesswns because the courses they wish ~o take are not 
offered. 

A university campus does ·not furnish sufficient, news 
material for two newspapers. A newspaper is not a good 
vehicle for technical articles, while a magazine is well suited 
for' this purpose. Finally, there is the questiOn of finances. No 
publication, without charging an exorbitant subscription price, 
can exist without advertising, and as the advertisers catering 
to •University people. are insufficient for tWO newspapers, ,fi 
monthly magazine is the solution. 
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Arabs Initi?tte For{y.af 
Feature of Fall Party 

lV:erwhouse Elected Head''': 
o/ 1929 Electrical Par.ty 

Jo.seph /J.'··~Dubray · 
.... .. ··Addresses A.S.M.E. · 

6d'8'dturc1~y;· N overriber {7i, the Ar"abs 
club, technical men's dramatic organiza
tion, held a party at Tamarack Lodge, 
'8i:'; Paul. This party served a two~f6ld 
purpose; it brought all the men who 
W:orked in the .show: "High Pressure," .. 
~vhich was given ·last spring, togeth.er · 
again, and at the same time gave an: op0 

~ortunity to Initiate those. men left over 
·as associate membe1:s from last year. 

With the election of John C. New- On ·Nbvembet 22 Joseph A. Dubray 
house, senior electrical, to the position gave an illustrated talk· ·on the technical 
of manager, definite arrangements for phases of 'the. motion . picture industry. 
the -1929 Electti,cal Party were begun' . The talk vvas given under the auspices 
on November 19'? The various commit- of the student branch ofthe A S. M. E. 
tees yet to be p.amed will include a and was ve't·~· well.attended and r'eceived. 
representative fror,n each class,. with a ... Mr. Dubray . is a ·n~tion~lly known 
majority of the po;i;itions gi-:en to senior · expert on motion picture 1'esearch and 

is the secret,al'y of the American Society 

· The initiation list. ii1cluded the fol
. lovving men: Leland Amundson, ·Fred 
·Atiway, Gordon Bestic, Ed Bjorklund, 
Melvin Ek, Marshal Erwin, W. B. Er-

. win, Don· Felthous, Addison Fisher, 
1Ftancis J. Fox,. Jack Girtnaty., Fi-ancis 
:C6r'man, W~sley Gray,· T .. Gl);ppy, 
Irvin Grant, Fred Hakenjos, Harry 

: Hall,'Vernon.Halverson, Leslie Hanson, w:. Haverland,· Leslie Havens, J. C. 
lluhner, Arnold Johnson,· Milton Mel
·~ian, Cliff. Millet, Rus Miller, E. W. · 
'>N'2i~oti, Oslund,.· Ed P~trick, G. Reid, 
W~l Swanson, Bruce Wallace, Robert 
'Warren and Eugene Webber. 
· . The club .is unique among dramatic' 
~~1;ganization~ on the campus in th,at tht;. 
;;,1,·.,. I' ·' 

·'p1:oduction for the year is written, scor-
ed, and staged by active members in the 
technical colleges. While the plot for 
this year's play has .not been definitely 
decide on, a production is planned that 
will surpass anything that the club has 

. attempted before. · 
~ 

·f-lartig and JVilcox 
· · . Measure Fluid Velocity 

An absolute method of measuring the 
·velocity of fluids is being developed. by 
·Professors Hartig and Wilcox of the 
department of mathematics. The method 
being tried depends op. the fact that 
the wave length of sourid' is a function 
of tHe. velocity of the medium as well 
as of the physical characteristics of the. 

·medium. 

men. 
The• Electrical. Party is a bi-annual 

affair ·sponsored by the electrical stu
dents and. faculty;> The object of the 
party is the entertar·n).llent of the public 
by displays of university and profes
sional equipmen't'''athnged to demon
strate the various:·~!~ctrical phenomena. 

Though the party is not scheduled 
until the spring quarter, work has been 
started now to allow time enough to 
bring a large number of displays from 
manufacturers of electrical equipment. 
Mr. ]. H. DuBois, E.E. '28, was man
ager of the last show which was con
sidered very successful with an attend
ance of approximately five thousand. 

~ 

A.S.C.E. Holds Smoker 
On November 22, the A. S. C. E. 

held its first smoker· of the year. Ex
actly ninety-nine members were present 
to hear the witticisms of Professor Wil
cox and the short talk given by Professor 
Bass. Grant Waits, president of the 
Society, introduced the speakers and 
new members ·of the faculty to the 
organization. 

The entertainment consisted of piano 
selections, readings, and several vocal 
renditions by Sta,nton Wall in. . The 
committee in charge ·of arrangements 
was composed of A. A. Anderson, John 
Grant, W m. Malloy, Theodore Jensen, 
George Meffert, Louis M. Schaller and 
Grant Waits. · 

~ 

Rowley Becomes Aviator. 
'"While the fluid is at· rest, two points Aviation, besides having' gained en
are s'elected on the pipe containing it. trance to the. engine.ering college cur ri

:Tl;!ese 'two 'points are a given whole culum1 has becom.e an accepted source 
pumber of wave lengths apart. As soon of recreation and entertainment by' o,ur 

''a's· the fluid is set in motion, the distance faculty. The latest addition to the ranks 
between the .points, measured in wave of the rapidly growing aeronautical or-, 
lengths,. changes: The frequency of the ganization is Frank B. Rowley. 
sound may then be changed so that the He bought a Waco 10, three pass- ·. 
same· number of wave l~ngths are iriclud- engerbiplane and received his instruction 
ed when the first measurementis taket1.•' ., during last summer from a frierid who 
The change in freq:uency necessary to is a· pilot at the Wold-Chamberlain· field. 
laccomplish tliis is a ·measure of the velo· · At the present time Professor Rowley is 
'city of the medium;· .• . . '. ' . . . ., ! a licensed' pilqt .and will sodn receive his 
t· Such a method ·may:have far-reaching··"''commercial 'flying papers.· ·' . · 
.diects in ·commercial ·application,· an'd : :other 'faculty members· whiD are ex-· 
,)'lie exp,erim'enters are working on 'vaT.< ·'· perieneed flyers . are. Charles Boehnlein 
iops modifications of thi:s~·system;:, · , . and G.· 0. Hoglund.; 

of Cinematographers. . , , · . . 
The greater· part of his talk was de

voted to explaining the methods used 
for the pu~pose of obtai'ning. costly ef
fects with a minimum. expenditure of 
money. For example, . he told·· ~~~w 
twehty-sever,t _battleships were construct
ed in miniature to obtain the effect of 
a tremendous nav~l engagement, where 
the use of 'tl1e actual ship's would have 
been impossible, Again, foreign scenes 
may be photograpl1ed on the continent, 
but the act6rs are superimposed on the 
original film by "blanking off" the min
iature portion of the film with comple
mentary color filters .. Wh.en these ef
fects are shown 'on the sci·een the result 
is perfectly natljral. .. 

At the pi·esent time, ~ccording to Mr. 
Dubray, most of the men in the industry 
are practical . mep who have got their 
training thrqugh ye~rs o~ experience. 
The motior'l pjctl\re indust~·y offers great 
possibilities' to men with an engin~e,ring 
training and Mr. Dubray expressed the 
hope that ·in. the future more college 
trained men wol!ld t:ntt:r the· motion 
picture field. 

~ 

Boehnlein and Hoglund 
Attend Convention 

Charles Boehnlein and G. 0 .. Hog
lund, professors. in the department of 
aeronautical engineering, attended . the 
Aeronautical . En,gineel'ing meeting in 
Chicago on December 5 and . 6 .. This 

. convention was sponsored by the s'ociety 
of Automotive Engineers and the Aero
n~utical Chamber .of Com~erce of Chi
cago and was held in conjunction with 
the Aircraft S~~w.. . . . . 

~ 

C. L. Elliott at A.I.E.E. · 
. .Convention in Chicago 
Carroll L. -Elliott; senior. electrical 

and chairman of the student branch .of 
t·he American Institute of Electrical E~

. gii1fl~rs, ;vv;a~ ·appointed delegate ·to. the 
convention of the: Institute at -the head-

. <}uarters ·of the Western S:ociety of En-
• gineers.in Chicago. This convention. was 
held: December 3 and is the only student 
conference during the' college year.. 



J.M.CUNNINGHAM, 
Power E'IJ,gineer, 

Colorado School of 
Mines, '22 

W.G.COOK, 
·Control Engineer 

Uriiversity of 
Penosylvama, '25 

General Engineer 
Iowa State College. '22 

J, F. KOVALSKY, 
Contract Administration 

W. T. N. S., '24 

YOUNGER COLLEGE MEN 
ON RECEN,T WESTINGHOUSE JOBS 

CLARENCE LYNN, 
. DesigningEngineeY, 

~~~:ittyl~f 

The Largest Hot Strip Mill in theW orld 
Where do young college men get in a large 
industrial organization? Have they op
portunity to exercise creative talent? Is 

individual work recognized? 

SQUEEZED between giant 
rolls, heated steel bars flat

ten to form steel sheets for the 
bodies of the automobiles that 
modern America demands. 

So rapidly has this demand 

Company, of Middletown, Ohio, of the finished sheets. Huge gen-) 
recently found it necessary to erators and ·transformers had to' 
install a "hot strip" mill larger be designed to handle the poweri 
than any before. requirements of this new mill.,--\ 

Such record-breaking capacity the largest of its kind. 1 

brought with it a train of new ~ ~ ., 
. . . ~ 

problems. Electric control had To Westinghouse came the assignment; 
of designing, 1nanl1facturing, and in-·. 

to be devised to keep the big stalling this equipment. Opportunities 
3,ooo and 4,000 hp. D. C. motors of this caliber are not rare in an organ-
"' " ization with the resources which West-m step and prevent irregu-

inghouse commands. Westinghouse at-
larities in thickness or quality tracts young men of enterprise and 

grown within the past 
few years that the 
American Rolling Mill 

· ! j genius because it daily 

We ... sti• ogbo' . use.. provjdes opportunities . . which smaller companies 
. can 'seldom offer. . 
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T\H E M I N N E S 0 T A T E C H N 0 - L 0 G 

T HE hitch must be right, the pack 
must be tight. On details such as · 

that hung the attainment of the day's goal 
and the final success of the expedition. 

Lewis and Clark, first Americans to· 
cross the continent, knew the impor
tance of "trifles" in the concerted plan. 
They saw to it their equipment was 

·right, they supervised every step from 
man-power to pack-horse-power, they 

applied sure knowledge and constant 
vigilance to their task. 

Today' s leaders in business have the 
same point of view. 

Men . in the Bell System, explor
ing new country, take infinite pains in 
preparation. They work toward the 
smooth coordination of engineering, 
manufacturing, warehousing, account
ing, finance, public, service. 

... and on many threads hangs 

Western Electric's world of telephone making 

It may be a strand of. 
cotton. It may be a fine
spun bit of wire. It 
may be a decision in
volving new methods 
of warehousing. 

pathways of knowledge. 
He may be a clear

thinking mechanical en
gineer whose domain is 
the factory floor and who 
seeks to wrest from that 
domain the last final 
pleasure of effective 
servtce. 

Or he may be a keen 
student ·of. commercial 
trends, fired with the 
zea~ to understand; and, 
understanding,· bend. 

Brit tiny or great in 
size, in the eyes of 
Western Electric men 
no problem is ever tiny 
in importance. Some
where in the Western 
Efectric organization, 
somebody is. studying 
his particular thread of 
the m;ml1facture of tele
phones as. if it were the 

Only a· t.~read? Yes; . hut it ~ay farry 
a .world of responsihi/iry; This cotton
testing machine determines iti fitness .. 

the workings of corh~ 
merce th,e better to his 
especial needs. · 

most important thing in the world to 
be studied. 

He may be ah electrical engineer, 
equipped with the finest instruments 
of his art and 'the will to blaze new 

It is in this spirii: that the men· 
of Western Electric make telephones, 

. wire, c;able, switchboards-,-,-the means . 
by which the Bell System serves the 
nation. 

BELL SYSTEM 
.A nation-wide system of I S,soo,ooo inter-comtecting telephones 

PIONEERING WORK HAS JUST. BEGUN" 

Patronize our advertisers ~nd mention .the Tecluz.o-Log. 
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-News from the Technical Campus 

G. E. Representative Talks 
on Electric Arc Welding 

A discussion . of the application of 
electric arc welding to· ·the construction 
of bridges and buildings was the topic 
of a most interesting and instructive 
lecture given November 17, in the main 
Engineering Auditorium by K. E. Mc
Kibben of the General Electric Com
pany. 

Welding first came into commercial 
use about 1887, and since i:hat time has 
grown very rapidly. For many years 
it has been used in the construction of 
various pieces of machinery etc., but until 
quite recently no adequate apparatus has 
been designed to permit the use of weld
ing in large structures, such as buildings 
and bridges. As a result of the research 
carried out by large engineering con
cerns, such as the Westinghouse Electric 
company and the General Electric com
pany, new efficient apparatus has made 
possible the profitable use of welding in 
structural work. 

As an example of the efficiency of 
welded joints. on eighty recently con
structed buildings, not one failure has 
yet been reported. In the construction 
of twenty ships and fifteen large bridges 
by this method, only one joint failure has 
been recorded, and that was due, not to 
improper welding, but to faulty design. 
The designing of structures for using 
welded joints is quite similar to that 
used where riveted joints would normal
ly be applied. However the substantial 
saving in steel in girders using welded 
joints, as well as the improved efficiency 
makes the electric arc welding process 
a prime factor in the planning and con
struction of future buildings and bridges. 
It is rapidly replacing the older methods 
of rivet and reinforced concrete steel 
construction. 

The welding is done with direct cur
rent of 17 5 amperes. Since threefourths 
of all the heat produced in arc weld
ing is generated at the positive terminal, 
this terminal is connected to the steel 
girder to be welded, while the wire to 
be used as the filler becomes the negative 
terminal. A temperature of 3200° C. 
is produced' by the arc. 

Various tests on joints made by this 
method prove conclusively that arc weld
ed joints are practically 100% efficient. 
In not a single tension test conducted by 
the Gerieral Electric company has a fail
ure in .a welded joint appeared. 

This talk was sponsored on the cam
pus by the American Society of Civil 
Engineers at their first meeting this falL 
Grant Waits, president of the society, in
troduced the speaker , and gave 11 short 
talk on' Mr. McKibBen's wm:k .. 

(Continued from page 82) 

Mechanical Department 
Installs New Equipment 

Filling a long felt need at the Uni
versity, the mechanical engineering de
partment has finally acquired modern 
and efficient sets of welding equipment. 
The rapid gr~wth of the industrial ap
plication of oxy-acetylene, and the1:mit 
welding has necessitated the purchase of 
this apparatus. 
Th~ equipment is complete, contain

ing various types of electri~ arc and 
thermit welders as well as oxy-acetylene 
torches. A set of 18 torches for indi
vidual instruction is included. No ef
fort on the part of the engineering staff 
has been spared to install and maintain 
this new aparatus, and as a result, stu
dents in all branches of engineering will 
be given the opportunity to acquaint 
themselves with this vital factor in 
future engineering work. 

During the past three weeks a new 
steam turbine has been installed in the 
power laboratory. The machine is the 
latest of its type, developing 200 K. W. 
at 3',600 revolutions per minute, and 
has a direct connection with a 250 
K. V. A. three phase generator. It 
was manufactured by General Electric . 
Company and is one of the few that has 
been installed in universities. It will 
serve a dual purpose here, serving both 
for instruction and for the development 
of power for the Mechanical Engineer
ing building and Pillsbury Hall. 

~ 

Mortar and Ball 
Initiates Sixteen 

At the annual Mortar and Ball initia
tion which was held in the Minnesota 
Union on Wednesday, November 21, the 
following men were initiated into the 
organization: William Coulter, Basil 
A. Beaver, Earl H. Dominik, Erwin G. 
Hill, Harold Lieske, George Meffert, 
Russed Miller, George L. Otterson, Ro
bert Ramsdell, Rolland Stoebe, John 
Skidmore, George Snodgrass, Wallace 
Strand, Homer Thomas, Eugene Web~ 
er and George E. Main. 

Following the initiation ceremonies 
there was a banquet at the Andrews Ho
tel, at w~ich Lieutenant Cassidy filled 
the positi&n of toastmaster. Guests at 
the banquet were Major Lentz and 
Major Shippam. 

At the election of officers for the lo
cal chapter, Frank S. Freeman succeed
ed Realto Cherne as captain. Abner 
Bjork was re-elected first lieutenant; 
Wilbur Sperry succeeded Paul A. Hel-

. seth as second lieutenant, and Helseth 
was elected sergeant 1:o succeed Freeman ... 

A .S.JII.E. Inspects 
W atab Paper Mills 

On November 14, the student branch 
of A. S. M. E. together with about 
fifteen members of the Minnesota sec
tion made an inspection trip of the W a
tab Paper Mills at Sartell, Minnesota. 
The visit was made at the invitation of 
Mr. Weber, vice-ptesident and manager 
of the mill. · 

The visitors were first shown the 
materials which are used in the produc
tion of news print. Then the various 
instruments for testing paper as to 
strength, permeability, et cetera, were 
examined, as well as other pieces of 
machinery throughout the plant. A 
demonstration of paper manufacture in 
its early stages was also presented,
the 'workmen dressed in the garb of the 
time presented pictorially the great 
change initiated by the factory method. 

After the visit to the plant, all the 
members of the party together with of
ficials of the mill adjourned to the town 
hall where a banquet was served. In
teresting pamphlets describing the pro
ducts of the mill were given as favors. 
Mr. Herrick, chairman of the Minne
apolis section, and professor in the en
gineering college was toastmaster. 

~ 

Great Lakes District 
A.I.E.E. Meets in Chicago 
The Great Lakes District of the A. I. 

E. E. met in Chicago on October 8. 
This district, which includes Minnesota, 
Iowa, Wisconsin, Illinois, Indiana, and 
Michigan, has a committee composed of 
fifteen men and of these, four are Min
nesota Alumni. ·Professor W. T. Ryan 
is the president of the district, Allan G. 
Dewars, (' 14 E.E.) is district secretary, 
Professor M. E. Todd, ('09 E.E.) is 
chairman of the Minnesota section and 
V. E. Enquist, ('20 E.E.) is secretary. 
On the Minnesota sec'tion executive com
mittee three of the five members are 
also Minnesota grads. They are: Gil
bert Cooley, ('22 E. E.), C. H. Nelson 
( '20 E. E.) and Frank Swanstrom, 
('08 E.E.). 

~ 

Minnesota Section 
A.C.S. Elects Officers 

At a recent meeting of the Minnesota 
Section of the American Chemical Soci
ety Dr. S. C. Lind was elected president 
of the section. The other newly elected · 
officers are: B. J. Oakes, vicecpresident, 
R. E. Kirk, secretary, R. E. Montonna, 
treasurer, R. A. Hoffman, W. M. Sand
strom, and ,E. E.· Schultz, •sena~ors· for 
chemical education. 
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Around the World With Our Alumni 
Civils 

'09-S'. H. Ingberg, chief of the fire pro
tection section of the U. S. Bureau of 
Standards, has been performing sev~'ral· 
unique experiments; testing fireproof safes. 
'1~A. C. Godward, who h~s been e~

ployed by the city of .Minneapolis as city 
planning engineer for a number of ,-years, 
has recently been appointed executive en
gineer for the Minneapolis committee. He 
will now devote his time to the commer
ci~l and industrial development of the city. 

'20-Ernst W. Seemann, formerly of 
Whitney Bros. of Duluth, is now a Struc
tural Engineer with the Portland Cement 
association, at Minneapolis. 

'20---Carl C. Hanke is an assistant en
gineer in the Sanitary District of Chicago, 
and is now working on the construction of 
a sewage treatment plant. Carl is married 
aqd has two children. 

'22-0. A. Stoutland is still with the 
Fargo Foundry company of Fargo, N. D. 

'22-'-T. S. Paulsen is superintendent of 
building construction at Harvard Univer
sity. On December 1, Paulsen was mar
ried t6 Miss Phyllis A. Bankart of Bos
ton. 

'23-Byron K. Curry recently left the 
Fegles Construction company of Lewiston, 
Idaho, and is now with the Butler Con
struction company of Fond du Lac, Wis. 

'23---J ohn Schlenk, we hear, is engaged 
to Miss ,Frances West of St. Paul. Miss 
West is a graduate of Smith college. 

'24-W. E. Wilson of the A. N. Nelson 
Contracting company of Duluth, was in 
town for homecoming. 

'24-Archie McCrady has a position in 
the patent attorney's office of the Western 
Electric company, Chicago. Archie was 
formerly in the U. S. Patent Office at 
Washington, D. C. 

'24-Martin Nelson recently returned 
from Swederi after a year of study of the 
water power. development in that country. 
His residence is now at Grantsburg, Wis- , 
consin. 

'25-Rumor hath it that P. E. Richard
son is the pompous parent of a rather dis
gruntled baby girl. 

'25-Fred H. Larson recently left the 
employ of the Middle Rio Grande Con
servancy District at Albuquerque, New 
Mexico, and is now residing in Minne
apolis. Fred was married inJ une, 1927 .. 

'25-John Ward, Jr., is in the contract
ing business at Aurora, Illinois, construct
ing sewers, sewage disposal plants and all 
underground concrete work. 

'26-Ray Deegan· is workin'g at Waseca, 
Minnesota, with the highway department. 

'26-Edward C. Gould was·married to 
Miss Harriet Steel of 'Minneapolis'. The 
wedding took place on. the eighth of Sep
tember. 

'27-R. I. Riedesel has a position in the 
bridge depar~ment of the ·Northern Pa
cific railway, $t. Paul. 
'27~Doughi~ M. Campb~ll is on a,n avi-' 

ation barnstorming tour in northern· ·Min
nesota. ''Doug" just completed a year of 
active service with the U. S. Navy. 

'27-John Borrowman 'and Lester· Gehr
ing are both at Mankato with the Min
nesota highway departmeht. John was sit
uated at International Falls, and Les was 
'formerly at Mountain Lake and points 
·southwest. 

'27-Floyd 0. Borne has· transferred 
from: the maintenance · departinent to the 
construction· department ·of the Northern 
Pacific railway, and is located at Medora, 
North Dakota. · 

Elmer, E. Mcintire, an electrical 
engineering graduate of June, 1928, 
died Tuesday, November 6, at Roc
anville, Sask., after an illness of only 
a week. Funeral services were held 
in Minneapolis Thursday, Nov. 8, 
with interment at Sunset Memorial· 
Park. 

For the past three months Mr. 
Mcintire has been engaged in con
struction work for the Northern 
Light and Power company, Indian 
Head, Sask., under the supervision 
of N. W. DuBois, mechanical en
gineering graduate from Minne.sota , 
in the class of 1926. 

While a student at the University 
he earned the respect of faculty 
members and his fellow students 
through his industry, sincerity and 
character. 

Surviving are his father and moth
er, who recently moved to Bremer
ton, Washington, and two brothers 
and three sisters, all living in Min
nesota. 

'27-C. Vernon Youngquist received an 
addition to the family February, ,1928. · 
Vern was formerly with the Illinois· highc 
way department, and is now with the U.S. 
Geological Survey at Ohio State Univer
sity, Columbus, Ohio. 

'27-Ray C. Edlund, who has been with 
the Minnesota Highway Department since 
his graduation, is now with the Truscon 
Steel Company, Minneapolis. 

'27-Loran A. McDanield has also· 
joined the ranks of fathers. A son was 
born on July 7. "Mac" is still with the 
Minnesota highway department. 

'27-Hugh L. Turrittin attended the 
. summer session at Minnesota. Hugh is 
an instructor of mechanics at the Univer-
sity of Wisconsin. , 

'27-Ted Haakensen, who is a lieuten
ant in the U. S. Army and is stationed at 
Fort Banks, Massachusetts, has received 
an addition to the family. A daughter was 
born in January, 1928. 

· '28-George Ferguson is working for 
the water research branch of the U; s~ 
Geological Survey. For the next few 
months he will be engaged in measure-· 
ments of the Rio Grande River. We feel 
sorry for Ferguson surrounded by palm 
groves, and heavily laden fruit. trees. of 
every variety,-and Mexico only. eleven 
miles away. He may be reached. at Box 
1187, McAllen, Texas. 

Electricals 
'03-Ingwald A. Rosok; · th~ present 

manager of the light and power. branch of 
the Arizona Edison company's Ideal p,rop
erties, is to have full charge of 'the light, 
power and water units in the new power 
plant which the company is constructing 
at Naco, Arizona. · 

'17--Martin Cornelius, another Minne
sota alumnus, is now employed by , the 
Westinghouse Electric company in the Chi
cago office engineering division. 

'17---George W. Swenson, a formerfac
ulty member in the electrical, department, 
was one of the distinguished "grads," 'who 
returned for homecoming festivities. G. 
W. is now head of the electrical engineer
ing department at the Michigan College 
of Mines and Technology, located at 
Houghton, Michigan. 

'24-L. C. Warren, who is iq the em
ploy of the International General Elec
tric Company, has been granted a year's 
vacation. He is at present stugying ;law 
and finance at the graduate school of the 
University of Wisconsin. Warren's ad
dress is 204 North Murray Street, Madi
son, Wisconsin. 

'26-C. B. Feldman, having received his 
master's degree this summer, has acce.pted 
a position with the Bell Laboratories of 
N erv York., Carl has been a teaching fel
low at the university here for the past 
two years. 
'27~ Jerome C. Smith is connected :with 

the radio engineering department of the 
General Electric Company. Mail may be 
addressed, to. him at 814 Union Street, 
Schenectady, New York. 

'27-Lloyd V. Berkher, who is with 
Commander Byrd on his expedition to the 
South Pole, 'has been in communication 
with 9XI, ·the experimental radio st~tion 
at the University. 

The Eleanor Bolling has already reached 
New Zealand, where it will pick up the 
aeroplanes. that were brought there by 
whaling' schooners. As soon as the City 
of New York, the boat that Lloyd is on, 
reaches New Zealand the ships will go to 
the Ros.s Sea. It 'is now summer time in 
that region, and the water is open so that 
they can· go as far SO lith as, is possibl~ by 
boat. There are many whales.in the Ross 
Sea and Commander Byrd thinks that they 
will 'see several of them .. When they reach 
the ice line the supplies will be unloaded 
and a base established there; there will be 
several· smaller -bases between the main 
base and the pole, the distances between 
these. points to be transversed by aeroplane. 

'28-D. 0. Johnson, Art Burris .and 
John Elmberg are with the Westinghouse 
Electric company in Wilkinsburg, Pa. 

'28-]. Marvin Cook; former presiilent 
of the senior class, was married early this 
summer. The brid·e was Evelyn Simon
son of St. Paul. The ceremony was per
formed July 30, 1928, in the latter city, 
whereupon .the .couple. did a fade-out for 
a honeymoon in the Black· Hills. Marvin 
is now with the Cutler-Hammer company 
in Milwaukee, Wis. . 
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Pneumatic Tools 
Without the riveting hammer, or ~~gun," 

as it is sometimes called, we should have no 
towering skyscrapers-none of the massive 
structures that characterize our modern 
industrial life. 

Few,however, understand the important 
work that falls to the lot of other pneuma
tic tools. Chippers, drills, grinders, hoists
they replace hand labor in every trade and 
speed the output of all our present-day 
commodities. 

The Ingersoll-Rand line includes • over 
1,000 sizes and types of air compressors 
and as many labor-saving pneumatic tools. 

INGERSOLL-RAND COMPANY 
11 Broadway New York City 

Offices in principal cities the world over 

Patronize our advertisers and mention tlte Teclmo-Log. 
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.EACH HO.RIZONTAL. ROW. GIVES ON$ ,MAN'.s ANSWER'S Graduate Training With Large 
Industrials 

·No,] ~- J !4 ··o :~ l{! /8 •1,<p 

(Continued from. page :75) 

which are ·united in such a complex organization; 
and. it gives you. valuable practical experi~nce in 
meeting and working with others as well as real in-\ 
sight into the mechanical work. This'~ind of a pro
gram prevents premature specialization. To quote 
Hm~ri11gton, in closing: · 

"It is not uncommonto find grt:at aeviation from 
the intended course, men educated as civil engineers 
praCticing in mechanical lines, and mechanical engi" . 
neering graduates doing civil or electrical work. 
Even if the specialty practiced could be predeter
mined., the advantage of special preparation for it, 
within the limits of the four-year course, would be 
more than offset . by. the narrowing effect of crowd
ing out other important subjects; and. an error in 
choosing a specialty would probably result in medi
ocrity or failure, for great opportunities do not occur 
frequently; and if they cannot be seized promptly 
they are generally lost. Therefore it is essential that 
your education be both broad and thorough, if the 
greatest success is to be attained.'' 

QUESTIONS 

Following are the questions given to the men of 
the student course and their answers: 

No. 1. Number of tests which you have had. 

No. 2. Number of tests which you consider real 
good. 

No. 3. Per cent of time spent in routine work not 
considered valuable experience. ' 

No. 4. Amount of technical training required to 
do assigned work. 

No. 5. Amount your technical training was devel-
·oped. 

No.· 6. Rate the classwork offered. 

No. 7. Rate the experience received m the course. 

No. 8. Are you glad you came? 

No. 9, What do you consider the most valuable 
part of the test course? 

Always 
r-fHE BEST 
MALTED MILKS 

Campus Phar1)1acy 
ACROSS FROM 
MILLARD HALL 

5 3 30% 50% 20% B B Yes Opportunity t~ handle ·and 
b~come familiar' wi.th ·large 

7 4 50% 5 o/o . 10% 
2 1 . SOo/o 25% lO% 

C B 
C B 

equipment. 
Yes Practical .experienc·e. 
Yes Practical testing w'ith full 

authority of test, . 
1 :75% 10% 10% C C No See large .faCtory work. 
2 1 .• 40% 10% '20% B A Yes ;Experience with large 4;\P

paratus. 
2 2 35% 20% 35% B C Yes Experimental and manufac

tufirig experience. 
5 3 50% 10% 15% C B . Yes Having it for 'a background. 
3 '2 75% 20% 10% B B Yes Association with electrical 

equipment and practic.al ex
perience. 

3 2 0 10% 10% B B Yes Contact with other yoljng 
engineers. 

7 4 30% 25% 15o/o A Yes Association with industry 
and manufacturing proc
esses. 

30% 20% 20% B Yes Actual responsibility of test-
in g. 

50% 5% 15% B Yes Chance for observation of 
equipment and manufactur
ing. 

4 2 60% 10% 15% B C Yes Opportunity to study new 
features of design and man- . 
ufacturing methods. 

9 2 60% 5% 35% B B No Practical training and varia-
ation of work. 

6 5 50% 10% 20% A B Yes Opportunity of working on 
large apparatus as well as 
seeing its manufacture. 

8 3 65% 7% 20% E C No Prestige gained thrm)gh 
work with G. E. 

7 6 60% 40% 
4 2 40% 20% 

30% A Yes 
50% B A Yes Opportunity to learn by 'in

spection and operation elec
trical appts. manufacture, 
Development resourceful-5 4 40% 3% 10% A A Yes 
ness. 

5 2 60% 5% 5% B A Yes Practical exp. General 1in-
formation- by mixing w,ith 
other. men. ' 

4 2 50% 10% 10% B :A Yes Practical experience. Meet
ing other peopk. 

7 4 70% 25 o/o 10% B A Yes Engineering contacts am¢ng 
younger engineers. 

.... 

LOOK YOUR BEST for 
Christmas Homeceming 

Come in and see 
our new assort

ment of 

SILK SCARFS 
$2.50 up 

If you want the 
latest in 

TIES 
we have thetn at 

$1.00. 

f}ift iBoxes &ree w.ith All q>urchases 

The Varsity Men's.Shop 

i
. · · 0. T. Swenson, Prop, 

Oak and Washington Ave. S. E. . 
' " 
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Controlling t~~·yus~en • In Steel.· 

pHOTOMICROGRAPH of 
beUrin{{ sieel after forging,' 

etched with nitric acid and 
, magnified 1,000 diameters. 

TIIE sar:z.e steel after nor-
malizing and annealing. 

Showing fine spheroidized 
grain structure so important 
to strength. 

& F T E R forging, the next step in the prep-
1:1l_ aration of the steel for New Departure 

Ball Bearings is to relieve all internal 
strains •.• to refine the grain and to soften the 
steel to a point where it may he readily machined. 

The grahr is refined by normalizing in the 
batteries of oil-fired furnaces shown above where 
a relatively high temperat~re is maintained uni
form by the use .of electric pyrometers. 

·After a precisely determined time the forgings 
are removed and allowed to cool in air. This 
operation removes ·die heterogeneous structure 
of the steel and pu.ts · it in the best possible 
condition for annealing. 

New Depart 
The N e·w De par 

. \ "• . ~ . .~~ i. s l 
Chi Det 

. \ ,', ~_ .. _: 

View of part of New Departure:s gigantic Jleat trea~ng plant, 

Annealing is required to soften the steel aml 
eliminate strains from forging. This heat treat- ' 
ment brings the forgings to a temperature just be-· 
low the hardening or critical range of the steel and 
holds this temperature for a relatively long time~ 

Through special processes unique with this 
company the steel is spheroidized-or brought to 
a structure of minute spheres. By this method 
can New Departure's special.analysis, high, carbon 
chrome :alloy steel be· cut with relative ease 
without tearing. 

Only by an intimate knowledge of metallurgy 
and the ability to control the un~ee"": in steel are 
New Departure Ball Bearings produced with a 
uniform endurance unsurpassed elsewhere in 
industry. 

U Bearin.-.....'"" 
u J a c t u )," i n0 C o.i, 

cticut . 
S a n F r. a n c i s c o 

Patrottize, •OU(!M'V~~ti.sers ana mention' the. Techno-[.og, 
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( 1920). This bath is essentially the 
one most generally used at the present 
time. A year later Grube, a German, 
applied for a patent on a solution essen~ 
tially the same as Sargent's. Schneide
wind says further that, "In the years im
mediately following chromium plating 
developed rapidly on a commercial scale. 
Although much interest has been aroused 
and many patents have been taken out, 
nothing new of a very fundamental na
ture has been developed. In fact, most 
modern baths, although they may have 
been prepared in different ways, will 
prove, when subjected to a chemical an
alysis, to have .almost identical compo
nents in almost identical proportions." 
Such a condition brought about by a lack 
of understanding of what actually oc
curred in the plating solution after use 
has resulted in an undue amount of coli
fusion in the patent situati~n and has re
tarded development of the art in that 
way. 

Schneidewind concludes that very lit
tle important information has been dis
closed in the patent literature which is. 
not antedated by information published 
in the scientific literature. He thinks it 
is doubtful whether there is any patent 
or group of patents which can control 
the process of electrodeposition of metal
lic chromium from chromic acid baths. 
' Aside from the patent situation, there 
have been several other factors which 
have hindered the rapid adaption of this 
process by the average commercial plater. 

1. The high cost of the relatively im
pure materials. 
- 2. The necessity of unusual and care
ful chemical control of the constituents 
of the bath. 

The . use of much larger currents per 

Chromium Plating 
(Continued from page 76) 

unit area of surface plated than for any 
other common metal, and the necessity 
of getting that current to each remote 
corner of the object, to insure a bright 
plate. 

4. The low current efficiency of the 
process. Only about 15 per cent of the 
current actually produces metallic chro
mium. The other 85 per cent produces 
hydrogen and oxygen which carry with 
them a spray of the chromic acid solu
tion. This mist of chromic acid irri
tates the membranes of the nose and 
throat, so that special ventilation is nec
essary to carry the mist away. 

On the other hand, one must consider 
the fact that very thin films of chromium 
serve the purpose as well as thicker films 
of other metals thereby partially offset
ting th~ low current efficiency, and fur
ther than the bright plate resulting from 
careful control does not require any buf
fing at all, thus cutting down labor costs. 

These factors will now be considered 
briefly, in the light of recent develop
ments. A couple of years ago chromic 
acid was selling at about 40c a pound, 
while the present price published in the 
November 1928 Journal of Industrial 
and Engineering Chemistry is only 21 
cents a pound. Manufacturers also are 
producing this material with lower con
tent of sulphate than ever before. 

The industry has been greatly aided 
by the large number of papers on various 
phases of chromium plating. A good ex
ample of this is the work of Haring and 
Barrows, Technologic Paper No. 346 
of the Bureau of Standards, entitled, 
"Electrodep0sition of Chromium from 
Chromic Acid Baths." In this paper a 
great deal has been done to indicate the 
limits of the conditions tending to give 

that beautiful bright finish so much de
sired by every plater. Methods of chemi
cal control of the constituents are care
fully worked out, and the general rela
tion of temperature of the bath to the 
current density have been carefully de
termined. Haring and Barrows have 
shown that satisfactory deposits can' be 
obtained from baths of the general com
position: 

Chromic Acid ....... .250 gm. per liter 
Sulfuric Acid ........ 2.5 gm. per liter 
Similar results may be obtained by re-

placing the 2.5 gm. of sulfuric acid with 
3.3 gm. of chromic sulfate. This ratio· 
by weight of chromic acid to s1.1lfuric 
must be maintained at 100 to 1. As 
fresh chromic acid is added to a plating 
bath to replenish that used up during 
the process, that ratio must always be 
kept constant. This emphasizes the need 
~f using pure chromic acid relatively 
free from sulfate. 

It has been shown also, to take an 
average case, that using a temperature 
of 50° C. with bath, the optimum cur
rent density for steel or nickel is about 
150 amperes per sq. ft. of vyork plated, 
while for copper or brass it is about 230 
amperes per sq. ft. 

The use of such necessarily high cur-
. rent densities to insure bright plates has 
caused considerable concern, and the im
proper spacing of work with insufficient 
current leads has resulted in a great deal 
of grief. Technique along this line must 
be developed by each plant depending on 
the sizes and shapes of articles being han
dled. Experience, here, is a dear teacher 
but nevertheless the most reliable. one. 

There seems to be little possibility of 
improving the current efficiency of the 

/Continued on page 100) 
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Gus Nelson's Men's Shop ~ 
Tuxedo Suits to.Rent 

~~~ 

Special 'i 

0ells ~. . .. 
Suits, 0' coats, Hats, Shoes, 
Rubbers, Shirts_, Athletic 
Underwear, Neckwear ... 

. . . for Xmas 

GUS NELSON, Prop. 1325 Fourth St. S. E. 
Dinsmore 5287 

'J.~~j~~~~~,~~~~~~~ 

Sandwich Shop 
79ry f9ur 

cBpecial 9Voon £unch 

35c 
HOME COOKING 

·1409. Fourteenth Street S. E 
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NEW 
PROCESSES 

MEAN PROGRESS 

T HE Dow Chemical Company has been 
noted for the development of m:any 

new processes in the manufacture of chemi· 
cal products. 

During wartime came the need for indigo 
and the development by this company of 
the first commercial manufacture of 
Synthetic Indigo in America. 

Dow chemists and engineers have devel

for use in aviation. These are but a few 
ofthe newer methods applied in the Dow 
organization. 

They serve to indicate the spirit of progress 
that lies back of Dow policy-that has been 
responsible for the growth of this company. 
They are a testimonial to the technically 
trained minds that have played such a big 
part in the development of this· institution. 

oped new processes for the manufacture of Located, as we are, directly above our raw 
Aniline Oil. Another Dow origination is. material supply, this company has unique 
the new Phenol process described in the 'natura( advantages. Most of our raw rna
February, 1928 issue of Industrial and Engi- . terial is drawn from the brine wells directly 
neering Chemistry. This company leads in under or adjacent to the plant. These 
the production of magnesium advantages are of benefit to our 
a~d its alloys wh·. ich combine_ ~he <@:>· . . . . personnel and our customer~ as 
lightness of the metal wxth OW. well as to The Dow Chemxcal 
mechanical strength required · · · · Company. 

THE DOW CHEMICA~ COMPANY, MIDLAND, MICH. 
Branch Sales ·Offices: 

90 West Street, New York City ' Second-and Madison Streets, Saint Louis. 

Patronize our advertisers and mention tile Tecllt~o-Log. 
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Surveying With the Senior Civils 
(Continued f;rom, page 77): 

at Cass Lake to tie in the two railroads. dred feet is·· sket~hed and the 'cJntour and at the ends of the tangent. To 
In order to determine the direction of lines determined with the use of a hand check the field work, a transit was set 
the railroads, a transit had to ,be ,_set. up_ -Je;veL .Probable . quantities of excava-.. - up- at the- end of the tangent and the 
at the U. S. Engineer's triangulation\ tion and embankment may be estimii_ted plat~s set to read the deflection angle of 
station "Wye" and the point of inter- from the profile and approximate cost of . tl;tat point. When oriented, the telescope 
section made by the Great Northern construction computed. · snould be· pointed directly on the stake 
with the line of sight of the transit set Bench levels were rerun and checked at the other end of the tangent. 
on triangulation statiqn "Cass Lake" lo- against the results of previous years and _ The entire West Pike region offered 
cated. All that rethained to be done was nevv bench inarks added where needed. good o'pportunities for stadi\1 topography. 
to read the angle, between the tangent The differences . of elevation between A short stake about a foot in length with 
of the railroad and· the station "Cass points were reduced to give the elevation a tack in the top of it was driven flush 
Lake" and to· chain the distance to sta- of the bench marks in sea level datum, with the ground and made a suitable 

· tion "Wye." Office work on the rail- initial elevations usually taken from hub for stadia surveying. A piece of 
road survey consisted of computing the some known government mark. Allow" red cloth marked the location of each 
azimuths and positions of the two rail- able closures between adjacent bench station. All distances were measured by 
roads with respect to station "Wye" and marks was three hundredths of a foot. reading the stadia rod and elevations 
plotting on detail paper. _ A bench mark easily constructed and carried forward by reading the vertical 

The elevation and vertical alignment which _served the purpose consisted of a angles. As each backsight was taken the 
of the roads were found by taking "top railroad tie spike driven into the base distances and vertical angles were reread 
of rail profile." This consisted in run- of a tree. Bench marks have been es- as a check and the average of these two 
ning levels on the top of one rail, finding tablished on the Great Northern rail- values used in computations. The tranc 
the el~vation at every one nundred feet road, East and West Pike, and on the sitman controlled the numbet' and loca
and checking against bench marks along Black Duck road; tion of shots by considering the scale of 
the railroad. It is possible by the, reduc- The cross-over problem proved to be the inap and information. relative to the 
tion of these notes to find the :actual· one of the hardest to check because of breaks in vegetation, position of build
grades in the railroad and to study the innumerable chances for mistakes in ings, and other infonnation regarding 
irregularities in the road bed. computation. The problem consisted of the· nature· of the territory. · The posi~ 

The value and economy of a railroad staking in a cross-over between two non- tion of each hub was computed by hiti
location depends on the ingenuity of the parallel tangents on the Great Northern tude and. departure and plotted with its 
surveyor and engineer in preliminary lo- and Sao. The cross-over was composed elevation after closing out the traverses 
cation. Several tentative lines are laid of two turnouts, two circular curves, with the main traverse which had been 
out and the one chosen as the most eco- and a straight tangent of about one hun- staked out on the western shore of Pike 
nomical is staked out. Levels are taken dred feet' in length. The angle of con- Bay. In this manner the entire area 
on this line for the purpose of construct- vergence had to be measured before com- from triangulation station "Nursery" to 
ing a profile. The topography on either putations could be made. Center line the Scout cabins situated beyond station 
side of the line for three or four hun- stakes were driven at fifty foot intervals (Continued on page 96) 
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University Jeweler 

When in need of a Wrist Watch 
consult my. stock Guaranteed Watches 
from· $10.00 to $50.00. 

"~be ®lb Jron Jkettle '' 
servin.tJ daily lunches and dinners , .. 
also Sunday· dinners' ... catering to 
groups our specialty. 

FRANCES 0. GRISDALE - 1VIAR9ARE~ E. FrS1{ 

HARVARD and WASHINGTON 
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GOPHER CAFE 
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Make us your rendezvous 
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Near 
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Serving Public Utilities 

THE leading public service compan
ies and industrial steam generating 

plants throughout the country use 
Bailev Meters because they are essential 
to th~ wdl...:organized plant-the plant 
that accounts for its heat units as care
fully as for its doilars. _ .. 

. . · The high ~tandards of efficiency that 
prevail in these modern power stations. 

· · reflect the profitable operating economy · 
.assured by Bailey Meter Control. 

Bailey Meters keep complete account 
ot all important operating conditions. 
By their use, you can determine the fuel 
arid stack losses, as well as check the fuel, 
steam and water co11sumption. These 
meters enable the operators to locate 
and determine the magnitude of the 
losses so they may be reduced to a mini
mum and the final results thereby im
proved. Bulletin No. 81B entitled, 
"The Heat Balance in Steam Power 
Plants" will show you how this can be 
done. Write for a free copy. 

Bailey Meter Coo 
Cleveland, Ohio 

GOOD EQUIPMENT 
is the backbone of 

MODERN PRODUCTION 

GOOD EQUIPMENT is the most eco
nomical for the modern manufaCturer 

to buy since its cost is low compared with 
the im;estment it affeCts. 

Brown & Sharpe Equipment has been 
giving thoroughly satisfaCtory results for 
nearly a century in shops all over the world. 
For accurate gauging, measuring and test
ing itis recognized as world's standard.The 
traditional accuracy helps decrease spoilage 
thru errors in measuring and the modern 
design saves time and money by helping 
the workman to get better produCtion .. 

Over 5000 items are listed in the Brown 
& Sharpe No. 30 Small Tool Catalog,..
Tools, Milling Cutters, and a wide variety 
of miscellaneous Equipment. Students plan
ning to enter the industrial field should have 
a copy of this catalog. Write today. 

95 

Bailey Meters on a Pulverized Coal Fired Boiler 

BROWN~ SHARPE .. 
B·S . -.· .. · · · 

BROWN&SHARPEMFG.CO. -~PROVIDENCE, R.J.,.U .. S.,A •... 

Patrotzize our advertisers and metlliotl the Teckno~Log. 
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Surveying With the Senior Civils 
(Continued from page 94) 

Twin Pines along West Pike, including 
the numerous side trails, was surveyed 
and plotted. This section is comprised 
of low swamps and Norway pine forest. 

The plane table was found most suit
able for mapping the golf course directly 
north of Cass Lake. The drawing was 
oriented by setting over station "Dock" 
and· sighting on "West Ba~e," and later 
tied into a stadia traverse which had 
been established on the north edge of 
the golf course. The reductions of the 
vertical angles and distances to give ele
vations are made in the field and the 
contour lines plotted as the survey pro
gresses. The completed map· is to be used 
in revising the present nine hole course 
and enlarging to a regular eighte~n hole 
golf course. , 

One of the most interesting problems 
we ha'd at camp was that of stream gag
ing and current meter rating. The me
ter attached to an eight foot pole was 
propelled througH the water at a con
stant speed in the old· box factory canal 
near Cass Lake. Meter rating consis•s 
essentially of plotting the number of rev-

olutions of the propellor against various 
speeds; conversely, stream gaging is 
made by counting the revolutions of the 
propellor in a given period and finding 
the velocity of the stream corresponding 
to the revolutions as given by the graph. 
The discharge of the Mississippi River 
in cubic feet per second near the outlet 
from Cass Lake was measured by im
mersing the electric meter to a distance 
of six-tenths or two and eight-tenths of 
the depth at ten foot intervals as shown 
by a tag line stretched across the river. 
Previous to this, soundings had been 
taken of the river at these points to de
termine its depth or cross-section. The 
area of each panel so divided, multiplied 
by the average velocity will give the 
discharge in that panel, and the summa
tion of all panels gives the total dis-
charge of the river. 

It was through the excellent supervi
sion of Professor Cutler in railway engi
neering, Professor Zeiner in topographic 
and hydrographic surveying, and of Pro
fessor Boon in office computations, that 
all assignments were completed. 

Miners at Crosby 
(Continued from page 78) 

ances became trivial for the main end to
ward which every one was working was 
the completion of the traverses. Break
ing of tapes, however, continued 
throughout the underground work. A 
ruling was made at the beginning. of this 
work that each party that broke a tape 
would have to· buy the rest of the gang 
a treat. This became a process of can
celling breaks, until it finally ran into 
such difficulties that the system was 
abolished. 

Each night when we had finished un
derground, the task of cleaning the ore 
from our transit and tape faced us. This 
required about thirty minutes of hard 
work, and our instruments had to pass 
inspection before we left for home. 

The last week proved to be the hard
est on the trip. All computations had to 
be finished and .checked in by Saturday 
night. Duties that should have been 
completed at an ear~ier date had to be 
finished now; consequently the last few 
nights contained much more work than 
sleep. 
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Car,boloy 
(Contiizued from page 73) 

gineer, and Mansel White, a metal
lurgist of the Bethlehem Steel Co. They 
startled the world by exhibiting at Paris 
in 1900 tool steels which could be used 
at such speeds and feeds that· the cutting 
.tool was heated to a red heat. Their 
outstanding contribution to high speed 
steel was the process of heat treatment 
in which the steels were heated to very 
high temperatures, 2100° to 2200° F 
followed by drawing at higher temper
atures than had previously been used-
10500 to 1250° F. This treatment with 
slight modifications is in use at the 
present time. 

A modern high speed steel may have 
quite a variation in composition but the · 
following analyses are typical of two 
classes: 

The first type, known as low tungsten
high. vanadium steel, has a composition 
range as shown below: 

C Cr 
0.65-0.75% 3.25-4-.25% 

w v 
13-14-.5% 1.50-2.00% 

The class known as the high tungsten
low vanadium group vanes m composi·
tion as follows : 

C Cr 
0.68-0.75% 3.50-4-.50% 

w v 
17.5-18.5% 0.90-1.25% 

Thus ~'Carboloy," still new to the 
field, has already replaced high speed 
steel and Stellite in many cases, and 
promises to become a very useful alloy 
over a wide range of work. 

·lr··-····-~-~-;·;·;;N·~-~~1 
,..IIIIIIIII!IIIIIIIIIIIIIIIIIII.IIIIIIIIIUIIIIIIIIIIII'I;IIIIIIIIIIIIIIIIIIIIII~IIIIIIIIII".IIIIIIIIIIIIIIIIIlllllllllllllllllllllllllli:' 

One of the s~enographers on the cam
pus gave a sure indication of the trend of 
her thought when she typed "slenderness 
rations" for "slendeniess ratio" in mak
ing up a recent stresses quiz. 

~ 

Student (in astronomy) : "Has any
thing ever been discovered on Venus?" 

Professor (whose mind has wan
dered): "No, not if the·pictures of her 
are authentic."-Punch Bowl. 

~ 

Have you a ciga,rette? 
Lots of them, thanks. 

~ 

And the Bituminous said to the An
thracite, "Don't be a damned fuel."-
Froth . 

. ~:;.~·-~.;~~{~~~:~·;·~~~~~~.~~~ 
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present type of plating bath but with so 
much that is being .done along this line 
one wonders if the possibility of getting 
a part of that wasted 85 per cent . will 
not spur some one on to real success, 

As the host of useful properties would · 
indicate, chromium piating has been put 
to many uses in industry. A great many 
of tbese have been .described by Wm. 
Blum of the Bureau of Standards in the 
Metal Industry (New York) 25, '14c 
16 ( 1927). The work at, the Bureau 
showed that the 'application of about 
0.0002" of chromium deposited upon the 
nickel surface of an otherwise finished . 
electrolytic plate,, gave impressio11s ev:en 
better than the ol:iginals, 'apd .yielded 
several times as many'impressions .as the 
nicked faced or the c~se-hardened steel 
plates. This wo~k poi~ted the ,way to 
the advantage in using chromium plating 
for gages. This method obviates the use 
of a heat treating .method in a , great 
many cases and has, the advantage that 
an old gage can be replated at any~ime ~o 
as to be as good as new, ' Other ·uses fol: 
lowed rapidly. It is'~~w used for rolls. 
for making paper, an~. due to. its heat 
resisting properties ·is .. also used on 'the 
rolls for making plate glass. These same 
properties show W;hy,'it' is· 'used 'for molds 

'. 1 -

Chromium Plating 
(Continued from page 92) 

for the synthetic resins like bakelite, and 
for molds for vulcanizing rubber. It is 
also used for plating metal screens, for 
various sifting or grading . operations, 
and increases their useful life . many 
times. 

Due to its corrosion resistance chro
mium plating is used on pipes and metal~ 
exposed to nitric acid. Its resistance to 
sulfur compounds makes it valuable in 
the paper industry, where either the sul
fite o,r the soda processe,s are used. In 
the petroleum refining field, chromium 
plating is being used for protecting the 
costly high pressure equipment used ·in 
the modern stills. It is resistant both to 
the flue gases and to the sulfur com
pounds in the petroleum. 

The ·average man is more familiar 
with the application of chromium plating 
to auto parts, bathroom and other plumb
ing fixtures and to reflectors. ·Anyone 
who has spent man,y a weary hour. pol-. 
ishing the nickel on his car will appre
ciate the ease of wiping, the chromium 
plated parts with a damp cloth, fo;- ·only 
the dust or .outer dust needs to be re
moved from the chromium. surface. The 
dull appearance of the .nickel .however 
is. due to the actual tarnishing of the 
metal, and the brightness can only be re-

Steel Sheets 

stored by literally grinding away the tar
nish to expose fresh nickel, and eventu
ally the base metal beneath. 

Chromium plating is now being used 
on wrist watches, watch ·chains, cigar
ette cases, and similar articles. Its bright 
luster makes it look much like platinum, 
while at the same time its durability and 
non-tarnishing characteristics enhance its 
value. ; 

This :whole subject of the use of chro
mium plating, for metal .w~re is well 
summarized by R. K. .Hetherington in 
the Metal Industry' (N. :Y.) 26, 256 
( 1928) who says,"Out of all the mass 
of articles, technical papers and conver
~atio~ about chrmniutp. plating, one thing 
stands out, and that :is, that chromium 
plating is bringing back the beauty of 
metal design popular. year:s ago, but im
practical then because .. of~ the difficulty 
of, keeping it bright and polished. Now 
with a permanent rich Justte between sil
ver and platinum,. a finish: that lends it
self eq:ually well. to massiveness or fili
gree-chromium plate bids; fair to sweep 
all before it on: its rise to popularity. It 
is bringing with it new designs in plumb
ing fixtures. It is. also il.).fluencing the 
use of color in the bathroom and helping 
to dress the kitchen.'~ 

Sheet metal serves l!l.creasingly the engineer
ing, railway,' industrial, and general construc
tion fields. ·This Company is the largest and 
oldest mamifactur~r of Black and Galvanized 

Sheets, Special Sheets, Tin and Terne Plates 
for every known purpose-and with highest 
quality standards rigidly maintained. Sold by 
leading metal merchants. Send for booklets. 

I 
Produ t 

AMERICAN SHEET AND TIN PLATE COMPANY 
General Offices: Frick Building, Pittsburgh, Pa. 

DISTRICT SALES OFFICES,-CHICAGO, CINCINNATI 
DENVER, DETROIT, NEW ORLEANS, NEW YORK 
PHILADELPHIA, PITTSBURGH, ST. LOUIS 

CONTRIBUTOR TO 

SHEET STEEL 
TRADE EXTENSION COMMITTEE 

Export Representatives-U.S. STEEL PRODUCTS Co., NeW York CitY 
Pacific Coast Representatives-U.S. STEEL·fRODUCTS-Co. 

San Francisco, Los Angeles, Portland, seattle, H ono1ulu 
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Reclamation Work Progresses at the Zuiderzee 

of the lake must therefore be large 
enough to prevent the water level from 
rising sufficiently to endanger the dikes 
which surround the polders. The area 
of the lake is to be about four hundred 
square miles. It is estimated that this 
will be ample to prevent large changes 
in the level of the water. When this 
lake finally becomes a fresh water lake 
it will be of great value to the surround
ing section of Holland. It will act as 
a reservoir of water which can be used 
in dry weather to irrigate the land in the 
polders and to maintain the water levels 
in the canals for navigation. In addition 
to the large lake mentioned above a 
smaller lake will be formed near Am
sterdam. 

At first it was intended to complete 
the main dike before beginning the work 
on the polder dikes but it was later de
cided to construct the polder near the 
Island of Wieringen, at the same time 
as the other work. The dike for this 
polder was started in 1927 and will be 
completed in 1929. The water inside 
the polder dike must then be pumped out. 
Pumps of very great capacity are under 
construction. The pumps which are to 
. be operated at Medemblik will be elec
trically driven while those near Den 

(Continued from page 79) 

Oever will be operated by Diesel motors. 
With these pumps in operation it is ex
pected that this polder will be drained 
by the end of 1930. W ark will' then be 
started on the canals and roads. This 
work will take about three years. for this 
small polder and when finished will aid 
in the removal of the salt from the soil 
by drainage. The removal of salt from 
the land by rain water will take several 
years so that it will be some time after 
the enclosing of the polder before the 
land is suitable for farming. The land 
in the first polder will not be ready for 
use· before the completion of the main 
dike in 1934. Following this the ma
chinery and equipment used on the main 
dike will be turned over to the building 

.. of the remaining polder dikes. The work 
will thus proceed in an orderly fashion 
without too heavy ·an outlay for equip
ment. The total cost of the work is 
estimated to be between three and four 
hundred million dollars. There will be 
about five hundred and fifty thousand 
acres of reclaimed land so that the cost 
per acre is not exorbitant. 

In addition to the cost of the project 
the Dutch Government is · faced with 
an additional major problem. The ma
jority of people living around the present 

Zuiderzee are fishehrien. The means 
of livelihood of these fishermen will be 
removed so that the government is faced 
with the task 'of making farmers out o'f 
fishermen. The whole operation is in·
deed a noteworthy a¢hieveJ,llent for. so 
small a country as 'Holland and it is a 
more economic way of increasing terri
tory than is the older m~thod of waging 
war. 

Some'day some one is gding to give the,. 
definition of· an engineer but it isrt't go

. ing to be published. 

~ 

. She was only a .thetnistry prof's 
daughter but she alwiys had 1l hot re
tort. 

~ 

Prof.: Isn't it trile that' b'y entering 
college one op\)ps th'e gate td opportun-
. . ? . 
I tieS •. 

Student: Y (lS! And by graduation 
closes them. 

~ 

Aviator: W artt to Hy a flight, boss? 
Aero. Eng.: Nope .. 1 designed that 

plane. 

•;'' 
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Patent Office Possibilities 
Minnesota alumnus describes some of the points of patent ojjice work that 

are of interest to engine.ers 

T HE opportunities offere,d to engi
neers in the U. S. Patent Office 
are not generally knnwn. Yet it 

is a field where . the , able engineer may 
find interesting and remunerative em
ployment among agreeable surroundings. 
This article is written with the hope of 
informing engineering students of the 
most important problems to be consider
ed by anyone wishing to enter the U. S. 
Patent office examining corps. 

The entrance examination for Junior 
Patent Examiners is so designed that an 
applicant must have the equivalent of 
a degree in engineering from an accred
ited college. The examination covers 
a number of subjects: mathematics, phy
sics, drafting, technics, language, and one 
of four optional subjects., 

The problems in mathematics cover 
work in the various branches up to and 
including calculus. Any graduate from 
the University of Minnesota should have 
little trouble passing without further 
preparation. Physics may call for <1. 

brief review of the college work anc\ 
some study of the fundamentals of optics: 
Drafting requires the reading of a typ
ical patent drawing in which the ex
aminee is required to· name the parts by 
number as given, and describe the opera
tion of the device. Language calls for 
some knowledge of either French or 
German. 

The examination in technics is calcu
lated to show general knowledge of 
engineering terms and materials. For 
this subject, it would be advisable to 
study some standard work on industrial 
chemistry. The optional subjects of 
which one is chosen are mechanical, 
electrical, civil and chemical engineering, 
and passing depends upon the knowledge 
obtained during the course at college. 

As for the work itself. Upon enter
ing the office, which is located in Wash
ington, D. C., the individual is assigned 
to an "art'' in which he is especially 
interested. It may be well here to 
briefly state that "art" as used in the 
patent office m:ea:ns, 

1
in a general way, 

·some field of industrial endeavor, for. 
example, clocks, measuring· devices, 
bridges, et cetera. It seldom happens 

By ALFRED J. ]ACOBI, M '25 

that an individual is assigned to a for
eign "art," that is, an electrical engineer 
given a civil nr chemical "art." At 
first the fundamental rules of patent 
practice are learned ·as well as the "art," 
its class'ification, and what it contains as 
evidenced by the patents that represent 
it. 

lifter reading the discussion by · 
Mr. I acobi, I feel that I should re
iterate certain of the stateinents 
made by him. I do not believe that 
he has in any ·way over-estimated 
the patent office wot·k, either in re
gard to the general desirability 
of the work or the financial return 
which may be expected. I know of 
.no field, relative to engineering 
which offers a better ultimate finan
cial return than does the field of 
patent practice. To one interested 
in this type of work, the field should 
be worthy of eamest considet·ation. 
(Signed) RrcHARD R. TREXLER, 

M '27. 

Now consider that you are working 
in the office. You are given an applica
tion for a patent which you read and 
check for formal errors, at the same time 
determining what it declares. Then the 
claims are read which are that part of 
the disclosure which the applicant bee 
lieves he has· invented. A search is next 
made of the pertinent "art" with a view 
of finding matter that is claimed. Then 
with the application and its claims, and 
their "art" at hand; a letter is written 
instructing the applicant about the cor
rection of formal errors imd telling him 
of the .claims which you do not believe 
patentable in view of the "art" cited. 

Then you consider the very .interest
ing and disputable question of what is 
and what is nnt invention. For ex
ample, a man may claim three elements 
A, B, and C in combination. You find 
in one patent elements A and B, and in 
another, elements B and C. The ques-

, ~ion to determine is whether it consti-

tutes invention to combine element C 
of the second patent with elements A 
and B of the first patent, or element A 
of the first, with elements B and C 
of the second. Suppose you consider the 
combination unpatentable and so inform 
the applicant. He replies that it does 
constitute invention, because he gets a 
new result. If neither party can agree, 
the applicant must appeal to a higher 
tribunal for his claim. Although this 
sounds very mechanical, it is extremely 
interesting. 

It is advisable for all examiners to 
take a course in law, since office pro
mo-tion will not be made beyond a cer
tain point unless the man is a member 
of the bar. This is easily arranged by 
attending night school at one of the 
many institutions throughout the city. 
Most examiners plan to leave the offiCe 
to work as patent attorneys or solicitors, 
-for the former, membership in the bar 
is imperative, for the latter it is ex
tremely valuable. 

We quibble by saying that a man 
should follow a profession solely because 
he loves the work. We are all human, 
and as humans we strive to raise our 
standards of living, and this requires 
greater income. This is not unethical, 
because raising our standards of living is 
for the betterment of our chosen profes" 
sion. Therefore, a discussion of the 
financial possibilities is not amiss. The 
initial salary is $1860.00 from which a 
small percentage is withheld as retire
ment or resignation pay. This salary is 
increased by increments of $100.00 to 
over $2000.00. At present a strenuous 
effort is being made to bring the salaries 
up to $2400.00 after three years of 
service. Living expenses in Washington 
are moderate, quite comparable to those 
in the Twin Cities. 

Upon leaving the office to begin work 
for himself or enter the employ of some 
patent firm, an examiner can expect an 
increase in salary of between 35 and 50 
percent. This is of. course largely con
tingent upon the qualifications possessed 
by th.e individual, but independent of the 
length of . time spent with the govern-
ment. 
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Aviation Engine Developments 
A former Minnesota instructor describes some recent developments 

tn atr cooled aeroplane motors 

T HE production stage has been 
reached in the aviation industry 
due to recent commercial develop

ment. Expansion is taking place all 
along the line from the small sport or 
two-seater to the large multi-motor 
transport plane. At the same time funds 
made available to the army and navy for 
the purchase of new equipment have 
been greatly increased. Almost simul
taneousiy with this mounting marke~ for ' 
aircraft has come the complete deple
tion of the stocks of cheap war-built 
engines. The resulting lack of cheap 
motive power is proving a temporary 
handicap to plane manufacturers, es
pecially in the low powered field. 
Modern engines in the medium and high 
power range have proved in the past 
to be sufficiently superior to war-built 
engines to warrant their higher initial 
cost. However, in all sizes the need is 
urgent for still more durable and reli
able engines at lower cost. 

That steps are being taken to meet 
this need is evidenced by the great activ
ity in the aviation engine industry. 
Present developments will result in a 
complete range of engines of from 25 to 
600 horsepower or more in the near 
future. This expansion can be roughly 
classified according to developments in 
the low powered field, approximately 
250 horsepower and under, and in the 
high powered group, over 250 horse
power. Engines in present use in this 
country fall naturally into this classifi
cation as do the majority of engines 
under development. In the low powered' 
field with the passing of the OX and 
Hisso from the market, there remains 
the Wright 'Whirlwind' engine of 200 
HP as the only proven modern engine 
immediately available. In the high 
powered field. the Pratt and Whitney 
'Wasp' of 400 HP. has taken the same 
position with the obsolescence of the 
Liberty. The newer Wright 'Cyclone' 
and Pratt and Whitney 'Hornet' of 
over 500 HP. are well on the way 
toward displacing water-cooled engines 
of equal and somewhat greater power 
except in special applications. This 
leaves the field under 600 HP. practical
ly monopolized by air cooled engines. 
Since all of the new engines under this 
power are of this type no further men
tion of water cooled engines will be 
necessary. 

The low power group is ·witnessing 
the greatest activity due to the greater 

By R. M. HAZEN 

numerical demand for the cheaper planes 
and also because this field has scarcely 
been touched in this country until re
cently. Demand for cheap engines avail
able at once to replace the war-time 
engines is being met by importation of 
foreign engines such as the Siemens-Hal
ske, the Anzani and the Cirrus. That 
American initiative will not leave this 
field long monopolized by imported 
power plants is evidenced by the fact 
that at the present time between fifteen 
and twenty new companies have organiz
ed and are either just announcing or 
soon will announce new engines covering 
the range up to 200 HP. or so very 
thoroughly. In addition established com
panies will certainly enter or expand in 
this field. 

Practically all of the new engines are 
of the stationary radial type. No diffi
culty is encountered from lack of uni
form cooling of radial engines since all 
cylinders are subjected to the same flow 
of air without special cowling. Most 
successful air cooled tlngines are of this 
type and new engines naturally follow 
established practioe, especially when 
there is little time for thorough develop
ment work required on new designs. In 
the lower powers the radial engine 
streamlines into the fuselage readily 
without a great amount of obstruction 
·of the pilot's vision, has a short overall 
length, and has perhaps a slight advan
tage in weight per horsepower over in
line engines. Another factor in its favor 
is the ease with which several models 
may be provided by developing 3, 5, 7 
and 9 cylinder engines about a given 
cylinder design. This simplifies pro
duction and reduces costs without great 
complication sirice a great many of the 
parts are adaptable to all models. Cyl
inders, valves, valve operating mechan
ism except cams, link rqds, pistons, 
crankshaft, bearings and many other 
parts may be used in any engine of the 
series. While the majority of the new 
engines in the low power group are an
nouncing only the seven cylinder model, 
most of their manufacturers plan to 
bring out five, nine and possibly three 
cylinder models as soon as conditions 
warrant. 

Since initial cost will be a major 
factor in determining the success of a 
given engine, great efforts are being put 
forth to reduce this cost. Probably the 
majority of innovations in the newer 

designs are a direct or indirect result 
of this factor. Several of the new 
engines have cast iron cylinders in place 
of the usual steel sleeve with screwed 
on aluminum head of American practice. 
This reduces the cost per cylinder very 
appreciably but results in increasing the 
weight per horsepower in/ two ways, 
namely, by an actual increase in the 
weight due to the material used and by 
a reduction in the horsepower available 
at a given speed. This latter is the most 
important factor and results from the 
reduction in brake mean effective pres
sure of from 120 to 130 pounds per 
square inch obtained with the composite 
cylinder to 100 to 110 pounds probable 
in a well designed cast iron cylinder. 
Bolting of a cast aluminum head to a 
finned cast iron sleeve will undoubtedly 
be resorted to in some cases as a com
promise which should give good results 
if carefully worked out, especially in the 
smaller cylinder sizes. 

Numerous innovations in the valve 
operating mechanisms are found in the 
new models. The expansion of the cyl
inder between cold and hot when over
head valves, rockers and pushrods are 
used does not permit of conventional 
cam design unless this expansion is com
pensated for to some extent. By careful 
cam design the impact loading on the 
valve parts may be held within reason
able limits without obtaining too great 
a variation in valve timing between 
idling and full throttle conditions. 
However, the majority of the new en
gines provide some means of compen
sation and considerable ingenuity is ex
ercised in obtaining this without ma
terial cost. Some engines use the con
ventional single radial cam; others are 
employing separate camshafts for each 
cylinder. Open valves, springs and rock
ers are found on several models to re
duce cost in spite of the fact that under 
average operating conditions enclosure of 
these parts has been found desirable to 
prevent wear. 

Double ignition is universally pro
vided even on the smaller engines both 
as a safety factor and beca~se of the 
small increase of power obtained. In 
some cases this is obtained from a single 
double-spark magneto. Superchargers as 
built-in in the majority of higher pow
ered radial engines usually do not give 
much over atmospheric· pressure in the 
manifold at full throttle. In other 
words, while giving a slight supercharg
ing effect, they act chiefly as rotary dis-
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tributors aiding vaporization, mrxmg, 
and equal distribution of the mixture. 
With this in mind some of the new en
gines have provided rotary fans running 
crankshaft speed (to reduce the cost and· 
complication of gearing) in the induc
tion passage. Considering the velocity 
of the gases through the intake system 
it is quite likely that some of these 'pad
dles' actually reduce the volumetric effi~ 
ciency of the engine without aiding dis
tribution because of their low peripheral 
velocity, in some cases apparently much 
less than the average gas velocity. 

Among unconventional engines of the 
low powered class are available the 
"cam" engine, a four cylinder radial en
gine using a two-lobed cam in place .of 
a crankshaft, and two two-cycle radial 
engines. The latter have interesting pos
sibilities in connection with a super
charger, with which there is ·a likeli
hood of obtaining sufficient brake mean 
effective pressure and reduction in fuel 
..:onsumption to permit it to compete 
with the four-cycle engine. Idling dif
ficulties must also be overcome. The 
unencumbered cylinders lend themselves 
readily to air cooling as well as simple 
covvling and should have low air resist
ance when installed in an airplane. Con
siderable experimental work will un
doubtedly still be necessary to bring this 
type to the point where it can compete 
in performance with the usual four-cycle 
engme. 

The high powered engine group is in
fluenced by several factors not applica
ble to the smaller engines. Of primary 
importance in this :field is the effect of 
military requirements. For some time 
to come the army and navy will be the 
chief market for large engines. Any en
gine not designed to be readily adaptable 
to their needs in addition to its commer
cial utility seems dloomed to failure. 
The larger engines are more expensive 
to develop as well as requiring the high
est engineering skill to perfect. It is 
therefore to be expected that practically 
all new engines of over 250 horsepower 
will be placed on the market by man11 .. 
facturers of considerable experience in 
the aviation engine game. Their famili
arity with military needs, their engineer
ing and production facilities, and the 
financial backing of these companies all 
give them an advantage which could 
scarcely be met by new companies enter
ing the field. Also in this field are found 
three engines already in production. 
which meet the needs from 400 to 550 
H. P. The gap between 200 and ·400 
HP. will be filled in the near future by 
present manufacturers by expansion of 
and refinement of present cylinder de'
signs and the use of a series of engines 
of varying number of cylinders. 

Inasmuch as the inherent advantages 
of air cooling shoulR be just as pro-

nounced in very large powers as in the 
smaller sizes, the developments now go
ing on to displace the water cooled en
gines of 500 or 600 and more horse
power are interesting. In the Hornet 
and Cyclone engines of 500-550 HP. 
the practical limit in power for the pure 
radial type of engine has probably been 
almost reached. The limit of capacity 
of the single crankpin bearing even with 
the one piece master rod construction has 
been practically reached so that increased 
power obtained from either increased 
speed or cylinder size is not likely. Cyl
inder size is also limited by cooling dif
ficulties as well as lack of space on the 
crankcase for larger cylinders when nine 
cylinders are placed rad,ially about a 
single crankpin. Both higher compression 

With the entrance of 'the United 
States into the World War, Mr·. 
Hazen enlisted and served two years 
in France. Returning to the United 
States at the close of the war, he 
completed his studies at the Univer
sity of Michigan and ·entered the 
employ of the General A1 otors Cor
poration at Dayton, Ohio. 

In the fall of 1923 Mr. Hazen 
becan\e a member of the faculty at 
ll1innesota where he remained for 
four years. In 1927 he left the Uni
versity to take a position as assistant 
to the chief engineer of the Wright 
Aero Corporation: 

ratios and supercharging above atmos
pheric pressure result in higher crank
pin loading and are not likely to be suc
cessful unless new developments in bear
ing materials permit of higher loading. 
Special fuels are also necessary with any 
increase in compression pressure. Hence 
with the pure radial engine practical 
limitations preclude any great mcrease 
in power. 

Manufacturers are therefore turning 
to other cylinder arrangements which 
permit of a greater number of cylinders. 
Two bank radials in which a two-throw 
crankshaft is used with a set of radial 
cylinders operating on each crankpin has 
long been used in Europe. From both 
ll service and manufacturing standpoint 
the fewer the number of cylinders used 
to obtain a given power, the lower the 
first cost and the greater the ease of 
maintenance. Hence it is not likely that 
engines employing small cylinders and 
two banks of nine cylinders each will be 
much employed. As in water cooling 
practice, powers up to 800 HP. will 
probably be taken care of by 12 cylin
ders. Two major solutions in arrange
ment are offered in the new Curtiss and 
Allison engines. The former is a 12 
cylinder radial engine using two banks 
of six cylinders per bank with individual 
overhead camshafts for each pair of cyl-

inders m line. It is rated at 600 HP. 
at 2200 R.P.M. The higher crank
shaft speed permissible with two crank
pins taking the loads is utilized to in
crease the horsepoWer. The possibilities 
of the air cooled V-type engine were 
well demonstrated by the air cooled in
verted twelve cylinder Liberty devel
oped by the U. S. Army Air Service, in 
which a Liberty engine was fitted with 
smaller air cooled cylinders and devel
oped practically the same power as the 
water cooled Liberty. The Allison En
gineering Company is now marketing 
this engine with some improvements 
both in the geared and direct-drive 
models. That an engine which is sim
ply adapted for air cooling with its ma
jor parts taken from a ten year old wa
ter cooled design can be successfully 
marketed gives some indication of the 
possibilities of this type of engine when 
designed entirely for air cooling and in 
the light of modern design throughout. 
The V engine probably offers the most 
advantages when powers of 600 to 800 
are desired. Suitable engines of this 
type will have a ready market for fast 
military planes as well as being adapta
ble when geared for use on transport, 
bombing and commercial planes. The 
speed limitations of the radial will not 
be felt and crankshaft speeds at least as 
high as used in modern water cooled 
V engines can be used. Cowling and 
exhaust manifolds present less of a prob
lem with V than with radial engines, 
which are important items in its favor. 
Less frontal resistance and ease of 
streamlining should also result. Invert
ed the V engine gives a marked improve
ment in range of vision of the pi,lot over 
the large radial engines in the single en
gined ship. More engil1es of this type 
will undoubtedly make their appearance 
soon, at least one being well along in 
the experimental stage. It would not be 
surprising if this type of engine would 
di~place some of the larger radial en
gines as experience in its design is ac
quired. 

The introduction and operation of the 
new engines of all sizes will be watched 
with great interest by the aviation in
dustry. The competition resulting from 
the large number of companies entering 
the :field should result in more rapid 
progress even than in the past. As in 
the early days of the automobile indus
try, it is to be expected that many com
panies will fall by the wayside, perhaps 
a greater percentage in the aviation in
dustry because of the greater expense of 
development and the more rigorous re
quirements to be met by airplane en
gine~. The net result within two or 
three years should be a well equipped 
manufacturing group capable of handling 
all requirements at an appreciably lower 
cos' than at present. 
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Postoffice Lighting· 
A comfJarison o +the various types or lighting syste11zs used in Government 

buildings at the present time 

H I STORY tells us that light was 
the first thing created in this uni
verse. This fact alone is ample 

evidence that light is one of the great 
necessities to human welfare; in fact it 
is the very basis of life. 

As civilization advanced, that strong 
human impulse called the "herding in
stinct" manifested itself by the develo;J
ment of the postal system. It is an old 
institution. An early reference to the 
postal service is fou~d in the book of 
Esther.. The time has been fet at 510 
B. C. but it is probable that even earlier 
stages of civilization had some form of 
postal service. The postal system in this 
country began with its earliest history. 
It started in a crude form in Massachu
setts in 1639 and a postal service for all 
the colonies was initiated in 1691, with 
the inauguration of the American Post. 

The duty of the post office is to carry 
mail from the sender to the desired 
destination. Each post office may be re
garded as a sort of clearing house for the 
performance of this function. The im
portance of having the United States 
government own and control its public 
buildings was early recognized. The 
conftitution wisely made provision au
thorizing Congress to exercise control 
over places required for public buildings. 
The control of the construction was first 
entrusted to the President. Later the 
Secretary of the Treasury was charged 
from time to time with the construction 
of certain federal buildings but it was 
not untill865 that the office of super
vising architect took form. 

Although this office functions in prac
tice as.a bureau, it is a unit in the office 
of the Secretary of the Treasury. Its 
duties are to construct and maintain 
post offices, customs houses, court houses, 
ma.rine hospitals, appraisers stores, barge 
offices and other miscellaneous struc
tures. There are at present over 1400 
bJ.tildings under the·control of the office 
of the supervising architect. Of thes·" 
federal buildings, the post office depatt
m'eht is the largest tenant, occupying 
more space than all the other depart-
IIJents combined. . 

As transportation increased and cities 
grew larger, it became necessary in or
der to serve the. public satisfactorily to 
do most of the postal work at night. 
This called for artificial light. At first 
each employee was quite happy with a 
candle or an oil lamp. Even when gas 
and electricity came into use it was qnly 

By c. A. PETERSON, EE '08 

necessary to spot a lamp here .and there 
where most needed. The carbon fila
ment lamp was used in the earliest light
ing. No great evil resulted from the use 
of these lamps because the light sources 
were . not of sufficient brightness to 
cause serious discomfort, moreover the 
postal duties were not very strenuous. 
The tungsten filament or "Mazda" lamp 
was a great improvement but only when 

LIGHTING FAVORED BY SORTERS 
This is the type of lighting favored by the ma' 

jori.ty of letter sorters. 

these lamps were made with concen
trated filaments and filled with gas was 
a light produced of such intensity as to 
cause serious interference with vision 
when improperly used. These lamps 
give a tremendous increase in candle
power and when unprotected by a dif
fusing medium cause extreme glare. 

We have all frequently seen a 100 
watt gas-filled lamp used in a fixture 
with, say, four arms, to replace four 
twenty-five. watt lamps· because the big 
lamp was btighter. Of course the fila-· 
ment of this lamp projected below the 
twenty-five watt reflector and such con
ditions brought glare. Later, when the 
inside frosted lamp made its appearance, 
glare was not s·o serious as with the clear 
bulb but was s~ill too great for comfort 
without a proper diffusing medium .. The 
modern high intensity lamp of the last 
decade has stimulated a desire for more 

light. It has made possible industrial 
work not only at night but also during 
the day, in buildings having inadequate 
daylight. It has enabled industrial op
erations to be carried on at a higher 
speed but it has called for closer applica .. 
tion and additional ~ye strain. 

White glare is a companitively new 
factor in artificial lighting. It has al
ways been an element in natural light so 
it is important to protect the eyes from 
bright sunlight or skylight areas or other 
bright sources of light. Glare has been 
said to- be caused by light out of place 
or by excessive brigh~ness, excessive 
quantity, or excessive contrast between 
the light source and its background. 
The effects of glare are first physical ar1d 
optical discomfort, decreased safety to 
the individual due to reduced visibility, 
and later injury to the eyes and possibly 
to the general health. 

The present type of lamp has a high 
brilliance due to its concentrated fila
ment, and if left unshaded, causes eye 
fatigue and possible injury. Glare due 
to contrast is best illustrated by the 
blinding discomfort when facing an au
tomobile headlight at night and the 
slight discomfort caused by facing the 
same headlight in the daytime with lit
tle contrast in the background. Dazz
ling glare is produced by light entering 
the eye which does not aid vision such 
as c-ne or more bright light sources lo
cated more or less directly in front of the 
individual. This is the most common 
type of glare and explains the impor
tance of inclosing the present type of 
lamps in diffusing glassware to reduce 
the intense. brightness to a comfortable 
stage. · Blinding glare is the most severe. 
It is caused by facing any extremely 
bright light source such as the sun, un
shaded lamp, or an automobile headlight 
at night. .Exposure to such lights gen
erally produces retinal fatigue to such an 
extent as to cause after images for a 
short time. 

In postal service the work of the eye 
.consist's chiefly in reading handwriting 
or typewriting on the letters and wrap
pers of the different forms of mail. The 
color of the envelopes in general use is 
white with the writing in black or blue 
ink, although in seaport cities consid
el:able foreign mail is received in colored 
envelopes bearing addresses in various 
degrees of legibility from good to poor. 
Many operations in the postal service 
require no close eye'' work. The mail en-
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tering at the platform, mostly in bags, 
is moved in trucks which entail only the 
reading of the labels in rather large 
characters. The mail is then dumped on 
the table where the "facers" stack the 
letters with the address and the stamp~ 
facing the same way. Then the mail 
goes through the motor driven cancel
ling machines and from there it is taken 
by men called "feeders" to the various 
separation cases where the work of sort
ing the letters into the right pigeon holes 
of the case requires close visual concen
tration. Mail for local delivery is taken 
from the pigeon holes by the carriers to 
their respective cases where each carrier 
sorts this mail in the order of delivery. 
Mail to qe dispatched to distant points 
is taken by "sweepers" or "strippers" to 
the state cases for a secondary separa
tion. The work of tying in bundles and 
placing in pouches according to destina
tion does not require close application 
but needs adequate light free from glare 
if errors are to be eliminated. 

It is the letter sorting that entails the 
greatest burden on the visional organs 
and it is the space for this work that re
ceives the greatest attention in design. 
The. letter sorter stands before a separa
tion case having 48 or more pigeon holes. 
Each pigeon hole may be numbered to 
correspond to the number o.f carrier's 
route or labled to receive the mail from 
the various states, large cities and routes 
taken by the mail trains. 

In studying the various processes of 
the clerk as he sorts a handful of Ietters 
and conveys each one to its proper pigeon 
hole we find that his first act is to fix 
his attention upon the address .. In doing 
this, the ciliary muscles of the eye not 
only adjust the crystaline lens to focus 
the image on the retina, but also con
trol the iris which governs the quantity 
of light transmitted through the pupil. 
Now as the address is read the eye fol
lows the letter which the clerk conveys 
to the proper pigeon hole and again the 
ciliary muscles must act to adjust for the 
change of distance, and the difference of 
illumination .. This all happens very 
quickly for many clerks sort 40 letters 
per minute and some have been observed 
to sort 60 per minute for short periods. 
If the illumination is low the speed of 
vision is reduced because the pupil is 
dilated to receive more light and the en
larged pupil tends to introduce refrac
tive errors. The dilation is· controlled 
by one set of muscles of the iris; the 
other set simultaneously tends . to con
tract the pupil when ~iewing a nearby 
object to produce a sharper image. This 
conflict between the muscles of the iris 
cau-es fatigue. A clerk sorting 40 let
ters per minute must have the images of 
the 40 addresses register on his retina 
each minute and possibly as many images 
of the pigeon holes into which he puts 

each letter. For speedy work each image 
should build up quickly and fade just 
as quickly to allow for succeeding im
ages. It is known that the image builds 
up quickly under high intensity, but has 
a tendency to persist if the quantity is 
excess1ve. 

Now, you will ask, how much light 
is required? How many watts per 
square foot or how many foot-candles 
are required for this work? Let us say 
that it requires eight foot candles ef
fective upon the eye for this work. Now 
letters and fir~t class mail generally have 
a high .reflection factor. Most of this 
mail is white paper reflecting 80 per 
cent of the light. To produce the above 
assumed eight foot candles effective upon 
the eye, then, requires ten foot candles 
upon the work. An intensity of 160 foot 
candles may seem excessive but .that is 
just what a tailor would need working 
on a fabric reflecting five per cent of 
the light in order to have as much light 
effective upon the eye as the above sort
ing clerk. 

It has been found that an intensity of 
ten to fifteen foot candles now generally 
used upon the work of the letter sorter 
gives satisfactory service. This intensitv 
has been used since the frosted insid~ 
lamps became available. . 

The lighting equipment for sorting 
cases in general use consists of bracket 
arms mounted on the cases. The lights 
are about two feet apart or two for each 
clerk .. A 30 degree angle porcelai11 enam
el reflector protects the eyes and throws 
the light on the face of the cases as well. 
The bottom of the reflectors is about on 
a line with the top of the cases and one 
foot in front of them. 

This system is the standard design for 
wrting cases. Flexible cords with plugs 
are used to conpect lights between. cases; 
this arrangement permits the cases to be 
moved about the workroom and the 

lights plugged into adjacent cases with
out the services of an electrician. The 
growing business of the post office and 
especially in the holiday rush periods ne
cessitates frequent rearrangement of the 
furniture. Then, too, local lights in the 
past have been found necessary to satisfy 
the clerks and carriers, as a general im
pression has prevailed that lights mount
ed some distance above the work are ln~ 
adequate irrespective of intensity. 

Overhead inclosing units have been 
used in several installations to light 
sorting cases to determine if beaer re
sults ma:y be obtained under actual work
. ing conditions. Here the fixtures are 
mounted ten to twelve feet high ahd 16 
inch diameter squat shaped, white opal 
globes are used with lamps as large as 
two hundred watts. The intrinsic bright
ness is not over one and a half candles 
per square inch which illuminates or re
duces glare to a minimum. The mount
ing. height is governed by the difference 
between the rows of cases in ·order to 
prevent shadows. The fixtures are sus
pended above the center of the aisles be
tween opposite rows of cases facing each 
other. The direction of the light on the 
work is then from above, and from the 
rear of the workers, as it should be. The 
use of such large sized globes softens the 
shadows and diffuses the light to such an 
extent that very little glare is pr~sent, 
even from window envelopes. This type 
of lighting requires a little more current 
consumption per worker which is offset 
by lower installation and maintenance 
costs and better quality illumination. 
Postal clerks accustomed to local lights 
accept this system reluctantly. They be
lieve that a light close to their work is 
necessary. 

Overhead lights are used throughout 
all the workroom space in addition to the 
local lights .. The lights are spaced about 

(Continued on page 126) 

Overhead luminaire• givO: 'go'od illumination and ample intensity. of light, but the cl~rks generally. 
prefer local lights, 
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Activation of Reactions by Electrical Discharges 
Further developments in the production of synthetic petroleum 

,. By GEORGE GLOCKLER 

I N the December issue of last year Researcll Hydrogen is given off and butane gas is Associate, Atnerican Petroleun1 
Mr. L. A. Clausing described the Institute formed. Naturally the processes out-
work carried out at the School of lined may repeat itself between an 

Chemistry on the effect of electrical dis- . hypothesis the theory advanced by Pro-- ethane and a butane molecule orbetween 
charge on gaseous. hydrocarbons. The fessor Lind as to the possible mechanism two butane molecules and we can form 
product obtained then was a heavy oil involved in these reactions. This theory a picture of the gradual increase in the 
of reddish brown color and very high states that the chemical reactions pro- size of the molecules formed until we 
viscosity. It resembled a heavy grade of duced by the electrical discharge is finally have very big molecules which 
lubricating oil although some of its prop-· caused by the ionization of the reacting are liquid or even solids at ordinary 

ff d gas. In our case we would have the erties were quite di erent and serve to temperatures. 
· · · h · f h d b f 1 ethane gas ionized in the discharge as dtstmgms It rom y rocar ons o t 1e On this theory we would expect that 

follows: 
straight chain series. we should be able to obtain fighter oils 

In order to be able to study these liq- CZ H6 CZ H6 + E- if we could stop the process sooner than 
uid hydrocarbons obtained from ethane The. ethane molecule lost an electron we did when we obtained our first red-
further, it seemed necessary to produce and became itself positively charged. dish oil. And it developed that such 
lighter fractions which was the case. We found 
could be distilled with- that when we helped the 
out a gl'eat deal of de- oil to run off from the 
compositiOn. lt is cus- walls of the ozonizer so 
tomary for the possible that it was not under the 
identification of these influence of the electri-
oils that their boiling cal discharge for such a 
points be determined and long period that then the 
furthermore it is im- resulting oils were very 
perative that these oils much lighter, of a yel-
should be separated by low color and of low 
further distillation into viscosity. The heating 
theit; components. From of the ozonizer by exter-
the theory advanced by nal means helped the oil 
Professor Lind as to the formed to run off, for 
mechanism of produc- the viscosity of the oil 
tion of these liquids was greatly lessened at 
from ethane under the the higher temperature. 
influence of electrical Of course it must be 
discharge, it is to be ex-· kept in mind that the 
pected that these liquids electrical discharge is not 
are themselves mixtures SET UP OF APPARATUS USED IN ELECTRIFYING ETHANE GAS a. condition of experi-
of various kinds of mole- Ethane gas in passing from right to left IS purified, cooled, ~nd then passed through an meht about .·which . we 
cules. If these various electrical dischnrge chamber, where it partly turns into a fluid, know as yet a great deaL 

kinds of molecules are to be ·identified, But according to Professor Lind such a Keeping this in mind we feel that our 
we must h~ve first of all sufficient rna- positively charged particle will because experiments are reproduceable to a sat
terial to carry out the processes of frac- of the electrical charge it carries attract isfactory degree. But it is of course nec
tionation, and identification and we must . other neutral molecules and the whole essary that we should keep all conditions 
have a liquid condensate which can be agglomerate will form a "cluster." as constant as possible. For instance, 
distilled in the ordinary way ·without de- Now from the studies made by Professor on Professor Lind's theory it is to be ex
composition. Lind· when the ionization produced as pected that the rate of flow of gas would 

Now it is well known that heavy typified in the above chemical equation have an influence upon the reaction 
molecules such as make up the first red- is caused by the alpha particles from ra- products. We have slight indication 
dish oil obtained from ethane when don, it is known that two molecules of that such is the case. 
-treated by distillation even under a· par- ethane react ·per one ion pair. Thi::: We may then summarize our r,emarks 
tial va~uum will decompose under the in- means that the cluster is at le~st two. as follows: By changing the conditions 
fluence of heat into smaller molecules. We can show this clustering process by of the ozonizer ·we are able to produce 
This process of decomposition is known a chemical equation in a formal way: lighter oil~ of a yellow color and density 
as cracking. In order then to study CZ H6 + CZ H6= ( CZ H6 . CZ H6) + 0.8 and average molecular weight about 
these liquids further it was necessary When this cluster should become neu- 15,0. These lighter oils are better suited 
that we should change our conditions in trallzed by the returning electron, we for distillation ,and identification than 
such a manner that we could produce may expect a rearrangement of the com- are the heavier product obtained previ
liquids of smaller molecular weight than ponent atoms and as a result we may ously. The behavior of the reaction is 
467, which was the average molecular find as a possible reaction product: Bu- such as fo be easily understood on the 
weight of our first product. tane! picture proposed by P~·ofessor Lind's 

There was furthermore involved an- As follows theory. 
other point of theoretical interest. As ( CZ H6 . CZ H 6) + E- = We would like to mention one more 
noted- above we use as our working- C4 HlO + HZ (Continued on page 124) 
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T HE Foshay ' building, as first 
planned, was to be a two story 
building covering half of a bl.ock 

in the down-town section of Minneap
olis. The building was constructed ac
cording to this plan and the structure 

,. stood for a few years until Mr. Foshay 
found· that the remaining property on 
the block could be obtained. He ob
tained the rest of the land and conceived 
,the idea of buildi?g a skyscraper that 
would be the first m the northwest. 

A boyhood admiration of the Wash
ington monument- reached its apoge~ 
when Mr. Foshay suggested to the archi
tects that the proposed building be mod-
eled along · the lines exemplified in the 
famous monument. 

The building is a two story structure 
with a tower rising from its center. The 
tower is 32 stories high and is so de
signed that all the mechanical equipment 
is contained in the center of the build
ing. This includes the chimney, the ele
vators, all the plumbing and heating 
pipes, electricity mains, and the rest 

The 
Foshay 

Tower 

The 'foshay Tower is ~ new 

type of reinforced concrete 

construction and is the· 

on{y building of its 

typ,e in the world 

- ' ~ THE FOSHA Y TOWER 
This building stands as a monument to the 
achievements of Magney and Tussler, l\1inne-~ sota Alumni,· who were the e~1gineers in charge . 

of the constnrctton. 

rooms. The centralization of all this 
·equipment makes it possible for every 
office in the tower to have direct access 
to daylight. 
' The heating of the entire. building is 

controlled by one thermostat located on 
the outside of the building which causes 
the heat to be turned on or off as the 'out-. 
side temperature fluctuates. In this man
ner a uniform temperature is maintained 
throughout the entire building. 

The building is heated by steam ob
tained from a distant station. For the 

, large distances over which the pipes trav
el, three inches expansion is allowed for 
each one hundre~ feet of piping. This 
applies J to all the piping in the building. 
The basement, which in the future will 
be a large garage, is heated by hot air. 
Great attention has been paid to a sys
tem for the removal of automobile ex
haust gases. 

A great difficulty to be surmounted in 
the construction of such a structure was 
the effect of the velocity of the wind on 
a tower of this height. The t'ower as it 

' -

is today will stand a wind force of half 
its total load on the columns. This load 
reaches a force of near four million 
pounds on some of the steel girders. that 
support the tower. Wind bracing has 
been taken care of effectively by the in
troduction of horizontal and diagonal 
bracing to the vertical members of the 
building. 

Then the foundation of the building 
was considered. Solid rock was not 
found until ' a depth of sixty-two feet 
had been reached. As a result of water 
lying between the bed rock and upper 
soil it was deemed necessary to build a 
cofferdam, and by sinking one caisson to 
a greater depth than the others, the con
tractors were able to pour the cement 
without having to contend 'with the 
problem of its setting in water. 

During the summer the numerous 
thunder storms which are frequent in 
this section of the country are accom
panied by much lightning. As a struc
ture of this height probably will be hit 

(Continued on page !J2) 
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Synthetic Methanol 
Its manufacture and relation to American industry 

T HE. general situation.·of.the hard
wood distillation industry in re
gard to the manufacture of . syn

thetic methanol abroad in competition 
with that .produced at home has re
ceived great publicity, not only in tech
nical journals, but also in the daily pa
pers. The incident not only emphasizes 
the importance of undertaking research 
well in advance of the time of need, but 
provides an excellent illustration of how, 
in some fields at least, the laboratory 
may be counted upon to supplement our 
fast disappearing natural resources. 

In order to understand the effect of 
the .synthetic process on American in
dustry, it is first necessary to understand 
how it is produced here at home. Meth
anol, formerly. called methyl alcohol or 
wood alcohol, as the latter name infers, 
is obtained from wood. When hard 
wood is h~ated to 270-400°C in a retort 
in the absence of air, various products 
are obtained. At the lower temperature, 
fixed gases come off; which may be used 
as a gaseous fuel under the retort. The 
next fraction to come over is called 
"pyrolign~ous acids" and finally tars be
gin to come over, leaving the original 
wood in the retort as charcoal. The 
pyroligneous acids and tars are cof)
densed and separated. The pyroligneous . 
acid fractit)n cont4ins a dilute aqueous 
solution of acetic acid, methanol and ace
tone. These constitutent's are separated 
by fractional distillation and chemical 
treatment. The acetic acid is used in the 
preparation of metallic acetates, cellu
lose acetate, organic esters, lacquers and 
,V.hite lead. Acetone is used as a solvent 
rn. acetylene tanks, for nitrocellulose 
~i1d lacquers. Methanol is used as a 
s61ver1t;~ fol- ·making formaldehyde which 
is one of the riw materials from which 
Bakelite and Redmanol· are made, and it 
is also u~ed extensively in the dye indus
try.: The cha,rcoal produced is used 
maiiily for metallurgJcal purposes. 

Coal and water are the raw materials 
from which .the synthetic methanol is 
produced, these ra~ materials being both 
plentiful and cheap, much mote so than 
our ever ·decreasing hardwood · forests. 
The coal is converted to coke,. and steam 
is passed through the incandescent mass, 
forming water gas. C + H20 - CO 
+ HZ. The formation of methanol 1 
takes place according to the equation CO I 
+ 2HZ = CH30H so it is seen that 
orie molecular volume of hydrogen must 
be added to the water gas. · This hydro
gen is produced by electrolysing a water 
solution of sulfuric aeid or sodium hy-

By KENNETH A. KoBE, Ch. E. '26 
Dupont Fellow, School of Chemistry, 

University of JVIinnesotu. 

droxide. "This gaseous mixture of two 
volumes of hydrogen to one of carbon . 
monoxide is stored in the gas holder ( 1) 
and is withdrawn by a four-stage com
pressor ( 3) operated by an electric mo
tor ( 2), and therein compressed to as 
high as 500 atmospheres ( 7,350 pounds 
per square inch). The gases are passed 
through a filtering device ( 4) where oil 
and other impurities are removed, then 
enter the autoclave containing the cata
lyst ( 5), which is maintained at the de
sired temperature by external electric 
heating. From there they pass through 
two water-cooled coils ( 6 and 7) , the 
second coil being provided with a reser
voir for the condensed liquid, which is 
drawn out through a tap ( 8). The 
gases that have not been condensed by 
the cooling are taken up hy a circulating 
pump ( 9), which sends them again 
through the return line ( 10) into the 
catalyzing autoclave, a proper speed of 
circulation being maintained." The cat
alyst used to cause the union of the gases 
is zinc oxide, though others may be used 
with a decreased yield, however. If the 
contact chamber ( 5) is made of iron, 
side reaqions giving other products will 
take place, so that the entire chamber 

/0 

must be lined with copper. The meth
anol produced by'this method costs from 
18-26 cents a gallon while the current 
price on a less pure product ·from wood 
is 57 cents. 

The use of different mixtures of car
bon monoxid~ and hydrogen and of dif
ferent catalysts yields very interesting 
results. If the mixture of gases contains· 
an . excess of hydrogen, if the catalyst is 
a mixture of iron filings and a strong 
base as sodium hydroxide, and if the 
gases are passed through at a tempera
ture of 400-420°C and a pressure of 150 
atmospheres, a product called Synthol is 
obtained. Synthol consists of a mixture 
of higher alcohols and ketones with 
smaller amounts of aldehydes and acids. 
Higher alcohols may be used as a motor 
fuel in the same way as ethyl alcohol, 
but as they bear a greater resemblance 
to the liquid hydro-carbons found in 
gasoline, they do not have the disadvan
tages that ethyl alcohol possess. If Syn
thol is heated alone to 400°C in a steel 
autoolave for an hour, a petroleum like 
liquid, water and some gases are ·pro
duced. This petroleum like liquid is 
called Synthin and greatly resembles an 
asphaltic base petroleum. These prod
ucts may come into importance as our 
supply of natural petroleum decreases. 

(Continued on. page 132) 
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News from the "Technical Campus 
Shipley Describes 

Doble Ste.am Car 
The Doble steam car, the manufac

ture of which is soon to be resumed, was 
the subject of a recent lecture given by 
Professor C. S. Shipley. to a gathering 
of engineering students. 

In the Doble, Mr. Shipley said, kero
sene is used to generate the three hun
dred pounds steam pressure normally em
ployed, although this could readily be 
increased to one thousand pounds per 
square inch. After the steam is generat
ed and super-heated, it is carried to the 
motor. The motor, situated in the rear, 
is a two-cylinder machine capable of de
veloping one hundred and fifty horse 
power and is coupled directly to the rear 
axle. 

Numerous fool-proof devices make the 
machine almost as easy to oper~te as the 
present day gasoline automobile. A 
thermometric cut-off serves to close the 
burner automatically if the water in the 
boiler becomes too low. Another device 
assures an ample steam pressure at all 
times. 

The Doble possesses many distinctive 
features which designers of machines 
powered by combustion engines have 
been unable to achieve to the present 
day. The center of gravity is so low that 
it was practically impossible to cause 
the machine to skid regardless of the 
speed with which curves were rounded. 

The natural flexibility of steam en
gines allows the operator to throw the 
machine into reverse should the brakes 
faiL Mr. Shipley reported that the ma
chine could develop a speed of sixty 
miles per hour in a distance of three 
hundred feet. 

Lan gmuz'r ·Speaks at 
Minn. A. C. S. Meeting 

Dr. Irving Langmuir was the chief 
speaker at the 149th meeting of the 
·Minnesota section of the American 
Chemical Society, held in the auditorium 
of the School of Chemistry on Decem
ber 1. He presented a paper on the 
"Interaction of Hydrogen and Oxygen 
in Contact with Hot Tungsten." The 
meeting had an exceptionally large at
tendance. 

Doct01: Langmuir is assistant director 
of the research laboratory of the General 
Electric company. He is internationally 
known for his research work in the field 
of chemistry a~d physics. It would be 
hard to imagine a treatise on chemistry 
in which the Lewis-Langmuir theory of 
chemical valency was not used, for it has 
been a theory around which the rest of 
the subject has been built. 

Engineers Elected to 
Advertising Fraternity 

Alpha Delta Sigma, honorary profes
sional advertising fraternity, has recent
ly announced the election of two elec
trical engineers to its membership. Ro
bert E. Stewart, a junior, and Wesley 
Gray, a senior, were initiated into the 
organization on December 12. Mr. 
Gray is the advertising manager of the 
TECHNO-LOG. 

The fraternity limits its membership 
to students of outstanding merit, who 
are affiliated with the business depart
ments of campus publications or who are 
majoring in advertising. 

Roo/ Marking As an Aid 
to A erial1Vavigation 

THE MINNESOTA TECHNo-LoG h~s 
been asked to cooperate with the Daniel 
Guggenheim Fund for the Promotion 
of Aeronautics in a nation-wide ca,m
paign for roof-markings which will iden
tify cities and towns to the aviator. Such 
identification is a first requisite for an 
air transportation system which will 
heighten the efficiency of American busi
ness by swifter means of communication. 

In asking that industrial corporations 
should assist in roof-marking their build
ings where practical, Harry F. Guggen
heim states: "Sign posts of this kind for 
the airplane are an absolutely essential 
item in the safety of air transportation. 
The need for them has been repeatedly 
stressed by Colonel Charles A. Lind
bergh as a result of his experience dur
ing his United States tour a year ago, 
and in subsequent cross-country flying. 
In the opinion of Colonel Lindbergh, 
who is a technical adviser of the Fund, 
this identification represents one of the 
most worth while steps that can be taken 
for the advancement of civil aviation. 

As a basis for the work, the Fund, 
supported by the Postmaster General, 
has asked some 8,000 postmasters in 
towns with a population between 1,000 
and 50,000 to take the initiative in see
ing that their communities are identi
fied by roof markings. To the organiza
tion or person responsible for the identi
fication, the Fund has asked Colonel 
Lindbergh to send a certificate of ap-
preciation. · 

In .a printed bulletin, · the Fund de
scribed the type of roof most suitable 
for marking and urges the use of block 
letters in chrome yellow with a black 
background. Besides the name of the 
town or city, the marking should include 
an arrow pointing due north with the 
letter "N" over it and a smaller letter 
indicating the airport if there is one. 

E11iolt R_epresentative 
at A. I. E. E. Convention 

The regional student convention of 
the fifth district of the A. I. E. E. was 
held at Chicago on Monday, December 
third. The fifth district, often referred 
to as the Great Lakes district, com
prises all of the technical colleges in the 
states of Iowa, Minnesota, I.ndiana, 
Wisconsin, Michigan, and Illinois. 

Minnesota was represented at the con
vention by Carroll L. Elliott, a senior 
electrical engineer. Mr. Elliott is the 
chairman of the Minnesota student 
branch of the A. I. E. E., and a pledge 
of Theta Tau engineering fraternity. 

The convention was devoted largely 
to informal reports by each college repre
sentative on such subjects as finance, 
membership, student activities, and elec
trical shows. This session also went on 
record as wishing to encourage the pres
entation of student papers at these meet
ings. Although these papers are desired 
to be primarily of a technical nature, dis
cussions of engineering curricula and 
similar matters also may be included. 

On Wednesday evening, December 5, 
the student members of the A. I. E. E. 
assembled for their first inspection trip of 
the fall quarter, as the guests at a dinner 
program of the Northern States Power 
company, High Bridge- station, of St. 
Pa~. . 

Mr. G. 0. House, president of the 
St. Paul branch of the company, was the 
principal speaker of ·the evening. He 
gave an illustrated talk on the· advan
tages of the. steam station, and pointed 
out its construction in detail. 

After the dinner, the students were 
divided into groups of ten, and, with a 
guide for each group, were shown the 

_ details of the plant. 

Honorary Engineering 
Fraternities Elect 

Pi Tau Sigma, national mechanical 
engineering society announces the elec
tion of the following: From the senior 
class; M. P. Fedders, Gordon Keen and 
Manfred P. Hanson; from the junior 
class; R. H. Guppy, A. G. Ringer, and 
Raymond Sheppard. 

Tau Beta Pi announces the election of 
the following men from the senior class : 
L. R. Amundson, L. B. Barchart, R. E. 
Deschner, D. G. Felthous, M. C. Fetz
er, D. W. Glaser, Jon Gunnarsson, F. 
L. Hovde, Maoling Liu, C. L. Nelson, 
T. A. Petry, 0. J. Peeifer, N. T. Ryk
ken, C. J. Waits, and Peter Warhol. G. 
H. s·hortly. was the only man to be 
chosen from the junior class. 
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Jf7hen Work Is' Play 

T HERE is a lesson for grown-up men and women in that 
felicity of childhood to make play out of work. Many 

adults can recall when the "a-bringing home of the cows" 
was made the occasion for a buffalo stampede and the real 
wild west and lasso sort of cow punching, and the fun which 
made play of the harvest labor, and the snow house and snow 
man which made walk shoveling great sport, as well as the 
many play games that came of raking the leaves, running 
errands, beating rugs. Was there anything men call work 
which those same men as bovs could not have made a rip-
snorting good game of? -

Making play of work is the real s~cret of happiness. Hap
piness is never attained through slaving today in the antiCI
pation of being able, financially, to play tomorrow. The man 
who takes a pleasure in his work-makes play of it-is enjoy-

ing life in its full. He does not need to depend upon finan
cial independence for his happiness. He is the man or woman 
·whom the world has always mistaken for the inspired genius 
because "love of work/' "ambitions," and "aspiration" are 
terms foreign to a world finding in work nothing but "toil," 
"slavery," "labor," "struggle," and "drudgery," and working 
for nothing but "repose," "relaxation," and a perpetual holi-
dzy. . 

Love of work is possible either in digging ditches or sculp
turing eternal marble, but good work is only possible from 
men and women who make play of their work. To the eye 
and ear it seems paradoxical, but the mind has long conceived 
that human beings who make play of their work, play less at 
their work. · 

Loring and-

T HOSE two gray creatures that squat amid glory, those 
two survivors of an era long since forgotten, those two 

witches that appall our senses,-when will they go? Like grim 
dinosaurs they frown upon our fair campus, impervious to on
rushing time, their scanty raiment spreading a virginal blush 
over weather beaten features., 

Have we not prayed for an incendiary? Did we not dream 
and hope that some inspired fiend would invade your hallowed 
corridors and deposit there infernal machines to carry you 
to a long deserved Elysium? And yet, like the poor, you are 
always with us. Symmetry-ah,-symmetry, what dire crimes 
have been wrought in thy name! But you, 0 Loring, are tall 
and fair, while you, famed-, f[re of heavier mold and crowned 
,,-ith verdigris. Perchance you fear to leave this world. Pos
sibly long forgotten crimes lie folded beneath those inscrutable 
walls. 

But you are old, the years have removed from memory of 
man the name of your erstwhile fair sister, 0 Loring. We do 
now by chant a requiem. Premature, it is· true,-but stoutly 
earned. Depart then, Ye Twain--,-we bid you God's speed
may your Heaven, or what you will, adequately repay long 
years of service·. But do be gone! 

Extra Curricular A cti'l'ities 
11 CUCCESS," said Mr. 0. C. McCreery, assistant to Dean 
0 Nicholson, in his official welcome to freshman engineers, 

"may be measured best by the individual's contribution to 1m
man happiness." It is evident that scholastic achievement is 
not the only criterion by which success may be determined. 
In the final analysis, it is observed that the acquisition of book 
learning is but a portion of the knowledge which every indi
vidual should obtain from an engineering course. According 
to the opinion of numerous authorities throughout the country, 
the individual who is graduated from college a "student," has 
failed to attain the goal toward which the institution has en
deavored to direct his footsteps. Seats of learning are con
cerned with the molding of the MAN,-a well rounded indi
vidual, of broad and general education, of many and diversi
fied interests,. of numerous abilities. Professional schools in 
particular have been subjected to a bombardment of criticism. 
It is claimed, and justly claimed, that the products of these 
institutions lack broadness of viewpoint,-the narrow bonds 
of their education having constricted their growth much like 
the shell of an oyster hampers and determines its physical 
expansion. ' 

The MINNESOTA TECHNo-LoG has -as its fundamental 
purpose the supplying of those parts of education which are 
inherently impossible for professional schools to provide. It 
strives to assist members of the undergraduate body to bridge 
the gap existing between college and professional life. The 
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editorial department offers practice and training in the expres
sion of ideas. The business department develops business tech
nique and acquaints the undergraduate with the actualities to 
be encountered when this embryonic stage of development has 
been relegated to ·the past. In no other way is it possible to 
become acquainted so expeditiously with the various aspects of 
college life. Individuals working on the staff are enabled 
to pierce the professorial veil, 

In an article in this issue l.Vfr. C. A. Peterson stated that 
the United States Postal department has found overhead 
luminaires adequate to the need of mail sorters and just as 
efficient as the local installations used before. The same 
reasoning used in that article does not apply to drawing. 

Granted that the light in the various rooms may be of the 
correct intensity, the position of the light in drawing is of 

more importance than bril
liance. All light should behind which our savants 

deem it wise to conceal them
selves, and there discover the 
true man. Many an under
graduate is prone to regard 
those dispensers of knowl
edge as an amorphous group. 

"Neither fish, nor flesh, 
nor good red herring." It is 
most regrettable that the 
educational system in vogue 
does not foster a more inti
mate contact between in
structor and student. The 
TECHNo-LoG tends to over
come this condition by ena-. 
bling members of the staff to 
meet instructors non-scholas
tically and thus weld faculty 
and undergraduates into a 
homogeneous body. 

The experience obtained 
on either the business or edi
torial staff is second in im
portance only to the actual 
curricular knowledge ob
tained in college. To work 
on the TECHNo-LoG Is, 111 

truth, an education in itself. 
And yet, so interesting is the 
work, and so broad its scope 
-that a most enjoyable re
laxation is offered to over
come the inevitable monoto
ny resulting from continu
ously poring over text books. 

Now that the fall quarter 
has come to its conclusion, 
freshmen are urged to come 
to the TECHNo-LoG office in 
order to ascertain for them
selves the possibilities which 
are presented. 

A Suggestion 

T HE Engineering College 
ranks very high in com

parison with the various 
other colleges in this coun
try, and because of the na
tional recognition that has 

Faculty Sketches 
JoHN EnwARD NrcHOLAS 

JOHN EDWARD NICHOLAS, instruc
tor in n1ecJJanit:al. engineering, was born 

in Eckley, Pennsylvania, a small eastern city, 
on June twentieth, thirty-five years ago. 

When he was but one year old his family 
moved to · Europe and settled in Czeclw, 
Slovakia, where at the age of six he entered 
the Bohemian public schools, which he at
tetided for three years. In the followit1g 
two years he attended German public schools 
and later he spept one year in a Gennan 
Gymnasium.. At the age pf thirteen Mr. 
Nicholas returned to his birthplace and en
rolled in the public schools of Eckley, from 
which he gradlwted in a year and a half. 
Three years later he' graduated from the 
l\1ining · and IVIechanical institute at Free
land, Pennsylvania. At this ·institution Mr. 
Nicholas was well known for his likeable 
personality and marked scholastic ability. 

This result of his early training abroad earned fo.r him the position of 
honor student, nnd with this a four-year scholarship at Lehigh Uni
versity. 

While pursuing his studies at Lehigh University, l\1r. Nicholas 
definitely decided to make teaching his life work. However, he fi,rmly 
believed that one who intended following this profession should first 
obtain practical experience, and so upon receivil)g his bachelor's degree 
in mechanical engineering in 1915, he accepted a position with the 
Bethlehem Steel corporation in Bethlehem, Pennsylvania. Here he 
started working under the n1aster mechanics in the tnechanical engin~er
ing department, devoting his time to the tnaintenance and repair of the 
entire plant. In 1918 he was transferred to their steel plant at Spar
row's Point, Maryland, where he 'supervised the installation of two 
six hundred-ton blast furnaces, a one hundred and forty inch .plate 
mill, and a forty-inch bloon)ing mill. 

After six years with the Bethlehem Steel ·corporation Mr. Nicholas 
began his teaching career when he was appointed as a graduate stu'dent 
at the University of Tllinois in 1922, Here he devoted half time to 
teaching and the other half to research and study under Professor 
Goodenough and Dr. Kunz. His first problem was on gears with the 
Lewis gear machine. ·A year later he was appointed instructor in 
mechanical engineering at Rice Institute at Houston, Texas. He taught 
for a year at Rice and in 1924 returned to g·raduate study, this time 
at the l\1assachusetts Institute of Technology. He devoted his first 
year at J\II. I. T. entirely to graduate work and research, specializing 
in thermodynamics and heat engineering. The following year. he was 
appointed assistant instructo-r and continued working on his research 
probl~tn on gears. The first results constituted his tnaster's thes:s, 
"Influence of Elasticity and Errors in Tooth Profile on Stresses in 
Gears," which -a-ppeared in "lVIechanical Engineering" in Septeri1ber, 
1926. He received his master of science degree on June 8, 1926. 

In the fall of 1926 Mr. Nicholas came to the Uni\•ersity of Min
nesota, where he was appointed instructor it; mechanical engineering. 
He has since devoted his time to teachiqg thermodynatnics, heat en
gines, refrigeration, and junior laboratory. 

On September 16, 1926, Mr. Nicholas climaxed the romantic part 
of his career when he was married to Miss Mildred Carpenter in the 
famous .rLittle Church Around the Corner" in New York city. They 
now have one child 1 Richard Carpenter, a ·husky lad of two· years. 
Mr. Nicholas'" is an ardent S!?Ortsman and outdoor enthusiast, and a 
lover of literature and n1usic. His favorite· hobbies are fishing and 
golf. He is tremendously interested in -research and the. promotion of 
engineering education. 

come from the 1 e ft--,--and 
then, if the instruments are 
used correctly, there is no 
shadow cast either by the 
instruments or by the hand 
of the man. Overhead light
ing has a _tendency to cast a 
shadow on both sides of the 
rule, and under those condi
tions, accurate work is not 
possible. 

·In an art in which such a 
premium is placed upon ac" 
curacy, and in which the 
student spends two-thirds of 
a year learning to use his 
tools, why is it not possible 
to start the beginners off on 
the right path by permitting 
them to see what they are 
doing? 

That Chassis 

DURING the Christmas 
vacation the Main En·· 

gineering building was re
lieved· of some decorations. 
Well and good. It pleases 
us to be able to walk down 
the hall in a straight "line 
without having to dodge 
around the chassis of a car, 
even if it is a Cadillac. 

Much has been said both 
for and against· the removal 
of this car to the experimen
tal building, where it can be 
used for the purpose o£ study. 
Many people feem to think 
that the car should remain 
in the Main Engineering 
building as a lasting re
minder of the gift of Gen
eral Motors company to the 
U niv.ersity of Minnesota. 

These people would be on 
the right track if the car 
would remain there-but has 
it remained there? The an
swer to this question is partly. 

been granted this institution, one expects to, and in most 
cases does, find the most advanced methods of teaching and 
the most modern equipment in usc here. Presumably, the 
powers that be consider drafting one of the major require
ments, for the young student spends the best part of three 
years learning the intricacies of the square and compass. 

Visitors to the engineering department who wished to be ahle 
to show proof of having "been through the University" have 
been relieving the chassis of its component parts for the past 
year. The only action that could or would stop this slow re
duction of a truly beautiful piece of machinery to a heap of 
junk was a drastic one. 

The car was presented to the University so that the stu
dents of engineering could study such a car with its working 
parts all in place. As its new home is somewhat off the beaten 
path we may expect the car to remain intact. 

However, when the student registers for the various re·· 
quircd courses in drawing he finds that the tradition of best 
equipment is not carried through. There is not one draft
ing room irt the college that is scientifically lighted. 
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Around the World With Our Alumni 
ATchitects 

Paul W. Jones is now assistant pro
fessor of architecture at the North Da
kota State College, at Fargo. His address 
is State College Station, Fargo, North 
Dakota. · 

'24--0tto C. Person, former business 
manager of the TECHNo-LoG, is with the 
Schuett-Meier company at 407 Thorpe 
Building, lVIinneapolis. He is classed as a 
structural engineer and specializes in 
schools and offices, and did most of the 
design for the Baker building. He is mar
ried and has one child. 

'27-A. S. Bull is with the Insulite 
company, makers of building insulation, 
of Detroit, Michigan. 

'27-Robert F. Gustafson is now locat
ed . in Milwaukee. He spent the major 
part of the summer at home recovenng 
from a minor operation. While he was 
in! school "Bob" was very active in Pi Al
pha, honorary art fraternity, and in the 
Arabs. He was president of the latter or
ganization when the play, "Broadcast," 
was presented. 

'24--Edward Hawkins is now with 
George W. Stiles company at 169 E. On
tario St., Chicago, Illinois. 

'25-Walter A. Kendall is still with 
Dick and Bauer, architects, at 200 3rd 
street, Milwaukee, Wis. 

Civils 

l 
'07-Louis Yager was recently 

elected president of the American 
Railway Engineering Association. 

· He is assistant chief 
1] e n g i n e e r with the 

p>?( ~ Northern Pacific Rail-
l ,1';~7_/ way. company of St. 
\'L~~'ZJ· Paul, Minnesota. 

.....__, • / 1 C. Vern on Young-
t( quist wrote in recently 

- to tell us that the i tern 

J I 
in the December issue . 

J 
concerning the addi-
tion to his family was 
greatly exaggerated, 

--..::J' and that so far he had 
no children. Sorrv Vernon-we . are still 
looking for the ma;1 that sent in fhat item, 
and when he is found, we will wreak ven
geance that should satisfy even you. 

'11-Martin J. Orbeck is still with 
Holland, Ackerman and Holland, consult-· 
ing engineers, at Ann Arbor, Michigan. 

'22-Earl H. Lund recently visited the 
campus. He is still with ]. H. Wies 
Construction company at Omaha, N ebras
ka. Ead is married and has a two-year
old daughter. 

'22-William L. Kelley Jr. is still with 
the landscape service at Long Lake, Min
nesota. He recently paid a visit to the 
civil department for the expressed pur
pose of making sure that his two sons, 
three and one-half and one and one-half 
years of age, will be engineers in the fu
ture. 

'22-Carlos W. Del Plaine is living at 
6 Barton Ave. S. E., Minneapolis, )VJ:in-

nesota. He received his B.S. in '21, his 
C.E. in '22 and is now after his degree in 
medicine. 1 1 

'25 -Charles E. ' 1 , 

Prichard was mar- ~.~"" 
r i e d recently to ... 
Dorothy Dowling,,.--, 
of Minneapolis. They are at home at 
3140 Emerson Ave. South, Minneapolis. 

'23-G. 0. Guesmer is still very busy. 
He claims that_ a move every six months 
will keep any man from gathering .moss or 
anything else. He is now with the Bylles
by Company at Minneapolis, but he has 
been located in Wisconsin, Michigan, West 
Virginia, ahd Virginia. 

'23-Maurice Judd came to Minneapo
lis recently as manager of the local office 
of the Mason City Brick and Tile com
pany of Iowa. 

'24-l\1artin E. Nelson is now located 
at 508 North Morrison Street, Appleton, 
Wisconsin, instead of Grantsburg, Wis
consm. 

'24-Ellwood L. Stiemart is now with 
the Illinois Bell Telephone company at 
Alton, Illinois. He may be located at the 
Y.M.C.A. there. 

'25-M. E. Nordstrom is still with 
Crowin and company in spite of the recent 
notice in these columns. Sorry, M. E., 
that was our error! 

'25-Vernon ·H. Olson is working on a 
bonding project involving a $7,000,000 job 
to be let by Uncle Sam for some building 
construction in Washington, D. C. Ver
non is with the Hartford Accident and 
Iedemnity company of Pittsburgh, Pa. 

'26-C. H. Sandberg has been granted 
a leave of absence from the Santa Fe Rail
road to accept a teaching fellowship in the 
Department of Civil Engineering. 

'26-F. J. Halbkat, who was associate 
editor of the Techno-Log in 1926, wrote 
in recently from Joliet, Illinois, where he 
is employed by the Elgin, Joliet, and 
Eastern railroad, to say that there are 
now three other Minnesota men in the 
E. J. & E. drafting room. These men 
are K. D. Williams ('26), J. B. Ringwood 
and Frank . Daley, both of the class of 
'28. Incidentally, Franklin's address IS 

now theY. M. C. A. at Joliet. 
'26-K. W. Foster is working as 

draftsman for the Northern Pacific rail
way company in St. Paul. He is married, 
and has one son, K. W. Foster, Junior. 
When he isn't working on the design of 
various bridges he plays golf, and from 
what we hear, it is darn good golf too. 

'26-Paul C. Fenton is located at 309 
Maple street, Sault Ste. Marie, Michigan. 
According to Paul, when one is in the Soo, 
he f~els as if he Were on top of the world, 
beca'use visitors so seldom come there. He 
is aqting as Junior engineer with the U. S. 
Engineers office and is doing dredging sur
veys' and hydrographic work. 
'26~B art on. J uell is now gas distribu

tion engineer with the Public Service 
company of Northern Illinois. He is sec
retar_y of the Minnesota Engineers Club 

in Chicago. His address is Room 1105, 
Chicago Trust building, Chicago. 

'27-0ne of our sky-riders, Doug 
Campbell, who is stationed at the Hamp
ton Roads naval air station, was in town 
recently on a short visit. 

'27-Tauno Pajari is working on the 
Milwaukee railway bridge over the Mis
souri River at Chamberlain, South Da
kota. 

'27-Frank R. Lundsen vvrites, "Just 
now I am at Oconto, Wisconsin, where 
we are making a topographic survey of 
some of the northern Wisconsin rivers. 
Our most useful instrument is a good old
fashioned axe." Frank spent last summer 
on breakwater construction at Milwaukee 
harbor, and is now junior engineer with 
the U. S. Engineers office, 406 Federal 
Bldg., Milwaukee, Wisconsin. 

'28-Walter F. Hagman is now living 
at 1418 E .. 67th Place, Chicago. He is 
filling the position of draftsman with the 
McClintick Marshall company of Chicago. 

'28-Leslie Wood has accepted a posi
tion with "Doc" Holman in the buildings 
and grounds department of the university. 

'28-Clyde Parker, who has been with 
the Illinois high~ay department is taking 
a short vacation before starting work with 
the American Bridge company. 

'28-Frank A. Tebo is working for the 
Minneapolis Bridge compai1y on their 
present project, a reinforced concrete 
bridge over the Mississippi river between 
Anoka and Champlin on Highway No. 3. 

~ 

Electricals 
'03-Barry Dibble, . 

who was located at ! Rt,&;a; ~· 
Redlands, California, ~~R1 
is now employed as a 
consulting engineer 
with the Mexican g'ov
ernment. He is mak- . 
ing a survey of power ,_~•:...._. 
conditions in the state of Chihuahua. 

'06--William A. ,Zimmer is still with 
the Northwestern Bell Telephone com
pany. He was recently transferred from 
O~aha, Nebraska to Des Moines, Iowa. 

'08-William ·M. Weibler was one of 
the men with the Bell Telephone com
pany who were transferred from Omaha 
to Des Moines, Iowa, on July 1, 1928. 

'19--Edgar W. Christensen may be 
added to the list of Minnesota alumni that 
have left the ranks of the bachelor corps 
during the past year. He is still with the 
Northwestern Bell Telephone company at 
Omaha and must be planning on remain
ing there permanently, for he has recently 
built himself a home in the west end of 
th!lt city. 

'20-J ohn E. Wall fred is now working 
for the chief engineer of the· Iowa divi
sion of the Northwestern Bell Telephone 
company at Des l\IIoines. 

'20-Norman W. Kingsley is now as
sistant to the General . 'lVIanager of the 
Iowa Area. He was recently transferred 
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from Omaha, Nebraska, where he held 
the position of employment superintend
ent with the Northwestern Bell Telephone 
company. 

'22-H. A. Dahl is still with the West
inghouse company at Wilkensburg. He is 
working in the heavy traction section of 

, the engineering department. 
'23-Gustav A. Johnson 

was recently transferred 
from Omaha, Nebraska, to 
Minneapolis. He is now 
equipment engineer in the 
office of the Minnesota 
chief engineer, of the 
Northwest Bell Telephone 
company. 

'23-Roy Olson, former
ly with the Western Elec
tric company, is now em
ployed by Cheever and Cox, 
patent lawyers, in Chicago. 

'23-I. T. Monseth is now doing relay 
application work in the switchboard en
gineering department of the Westinghouse 
company at Wilkensburg, Pa. 

'23-Richard F. Pulver is still power 
sales engineer with the Minnesota Power 
and Light company at Duluth, Minnesota. 

'24----.Charles ]. Skarolid is now wire 
chief with the Bell Telephone company 
at Fargo, North Dakota. "Chuck" is an 
enthusiastic aviator and for a time was the 
president of the Steele Airways in Omaha. 

'24-Clarence W. Teal is now with the 
assistant vice-president's office of the 
Northwest Bell Telephone. c~mpany at 
Omaha, Nebraska. In spite of the transfer 
he claims . that he is still doing the same 

· type of work and still reports to the in
ventory and costs engineer. 

'24-F. C. Anderson is branching out as 
a globe trotter-at least as much as his 
duties as instructor of electrical engineer
ing at Lehigh University will let him. 
Last summer he traveled on the West 
coast and next summer he plans to go to 
Europe. He says, "This business of teach
ing hasn't turned my hair gray as yet." 
He is still single. 

'24-H. G. Freehauf was in Minneapo
lis some time ago. He is located at Mi
ami, Oklahoma as superintendent of util
ities. 

'25-Willard W. Wieland, an industrial 
sales engineer of the Ideal Electric com
pany announces thi!t he was recently mar
ried but he doesn't say who the fortunate 
girl was. 

'25-C. E. Ellis is employed in the com
mercial department of fractional horse
power motors by the General Electrical 
company. He may be reached by address
ing the company at Fort Wayne, Indiana. 

'25--Grant C. Nierling, now with the 
General Electric company, has· returned to 
Minneapolis for a short visit with his par
ents, before he leaves for" South America. 
Grant will mak6 his headquarters at Rio 
de Janeiro, Brazil. 

'25-Henry A. Wurzbach is now with 
the American Telegraph and Telephone 
company at Omaha, Nebraska. Before he 
went to Omaha, ·"Al" was secretary for 
the Y. M. C. A. on the farm campus in 
Sa:nt Paul, Minnesota. 

'25-Harry H. Schneckloth was recently 
transferred from Omaha, Nebraska to the 
Minnesota area. He is with the Chief 
Engineer of the Northwest Bell Tele
phone company at Minneapolis. 

'26-R. A. Beveridge reports that he is 
at present fractional horsepower motor 
specialist for the General Electric com
pany at Fort Wayne, Indiana. He is par
ticularly interested in the application of 
the motors to mechanical devices of vari
ous description. Beveridge finds golf to be 
a very diverting pastime, but is somewhat 
concerned at his im\bility to smack the pill 
squarely on the nose, regardless of the fact 
that he calls to his aid every known or 
knowable mechanical principle·. 

'26-George L. Gaalaas is sales eng:n
eer in the synchronous division of the Ideal 
Electric company. We hope that he will 
continue to engineer sales for some time. 

'26-Henry L. Tholstrup took the fa
tal step on the fifteenth of November 
when he ma,rried Cora Margaret Ahrendt 
at Northfield, Minnesota. They will be at 
home after December 15 at their home in 
Springfield, Massachusetts. Henry is with 
the Westinghouse company al! Chicopee 
Falls and is doing research, development 
and production work in the radio depart
ment there. 

'23-J ames P. Johnson is. now 
with the Northwestern Bell 
Telepho.ne company at Daven
port, Iowa. From information 
that reached us recently "Jim" 

.has not yet succumbed to fem
inine wiles, and is devoting his 
time to his car and tennis. 

'23-Harold W. Fisher was 
transferred from Omaha, N e
braska to Minneapolis on July 
1, 1928. He now holds the rank of traf
fic equipment engineer with the North
west Bell Telephone company. 

'27-Richard Robinson was married at 
Wilkinsburg, Pennsylvania sometime 
around the fourteenth of November. 

. '27--,Erick Bergland enjoys his work 
in the Radio Engineering department of 
Westinghouse Electric company at Spring
field, Massachusetts. 

'27-Herbert F. Farmer is in the re
search department of the Westinghouse 
organization at East Pittsburgh. He is 
now the proud father of a particularly 
bright baby boy. 

'27-E. L. Bottemiller writes that he is 
still enjoying his work in the testing de
partment of the General Electric com
pany at Schenectady. 

'27-Seth Witts visited the 'electrical 
laboratory a few weeks ago. He is with 
the Northern States Power company in 
Minneapolis. 

'27-Carl Everret Swanson was recently 
. married to Miss Ethel Johnson of St. 

Paul. He recently returned to the West
inghouse fold and is now 'up in Chicopee 
Falls, Massachusetts, as a radio engineer. 

'27--Paul R. Lee is still holding his po
sition with Westinghouse Electric com
pany. He says he is not bald yet and 
hasn't a single gray hair. He attributes 
this to his still being single. 

M echanicals 
'17-F. W. Hvoslef wrote recently and 

is quoted, "I am still deeply involved in 
the problem of developing domestic oil 
burners and- find it very much of a prob
lem. I don't feel that this is of much in
terest, but I wonder what those who de
sire to throw off . the burden of coal 
think?" 

'22-John D. Clark was transferred on 
July 1, from Omaha, Nebraska, to Min
neapolis. He is now motor vehicle ·su
pervisor for the Northwestern Bell Tele
phone company. 
'23~Rudolph Kuhlman is now man

ager of the Providence Oil-0-Matic 
e'quipment company at Providence, Rhode 
Island. . 

'23-Graydon A. Bachmann is working 
for Kelvinator Incorporated as field rep
resentative in the northwest territory. He 
has two children now. 

'23-Sheldon L. Hibbard is now engi
neer with the Clyde ~ron Works at Du
luth, Minnesota. He is married and has 
one child. 

'26-Jay R. Pike is with the standards 
department of the Oakland Motor Car 
company. He may be reached, care of the 
company, at Pontiac, Michigan. 

'26-W. B. Arness thinks that gradu
ates of the university are overlooking the 
opportunities offered by the various steel 
companies. He is now mill metallurgist 
for the Halcomb Steel company at Syra
cuse, New York. 

'27-Peter E. Spehr is a student at the 
Seabury Divinity school at Faribault, 
Minnesota. In preparation for his work 
he acts as minister in charge of the Saint 
James P. _E. church in Saint Paul. 

'28-John C. Brightfelt is in the. rail
way cont~ol departJTient of the General 
Electric company. His work covers the 
control of steel cars, gas-electric buses, 
and locomotives. He may be reached at 
3704 Main street, Laurence Place, Efie; 
Pennsylvania. 

'28-Werner L. Larson's new address 
is Anchorage, Alaska. He writes: "Here 
I am in Alaska, a mechanical engineering 
graduate working on a civil engineering 
project and having intentions of entering 
the electrical engineering field. You can 
never tell what is in store for you until 
you leave college and enter the University 
M Hardknocks. At 
present I am em
ployed by the J as
per - Stacy com
pany of San Fran
cisco, who have 
the contract for 
the Eklutna Hy
dro-Electric plant 
near Anchorage. 

"Since I am as hungry as a Kodiak 
bear for something human, I wish some 
of you engineer~ing soaks of the good old 
days would send a line or two my way 
when you've got the college blues. The 
cooing words o.f some lonesome co-ed 
would be especially welcomed." 

Sorry, Werner, but the college hasn't 
changed that much. The co-eds in this 
college are still few and .far between. 

(Continued on page 134) 
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Themes 
Themes selected by the editors of the TECHNO- LOG 

from those written by freshman engineers during 

the fall quart.er are publi-shed herewith 

Rudy 
By STEWART FoRD 

W HEN one spends his summer 
laboring in a roundhouse, he has 
the opportunity to make many 

new acquaintances and a few real 
friends. In my s:hort experience I have 
found that it is the type of people who 
have to work hard £or a living who make 
the best friends. The fact that my fa
ther is an official made me well-known, 
but most of those who spoke to me did 
so simply because they thought it best 
to "get on the good side of me." I 
worked in the cinder pit helping an old 
German, whose last name -I never 
learned, but who was generally known 
as "Rudy." 

Rudy, I should judge, was about fifty 
years old and as hard as a rock. He 
could shovel more cinders in one hour 
than I could in- two, but he always man
aged to make it look as if I were doing 
just as much as he. Every day at seven 

~(~ 
II I ~ '/ 

~--; /. 
~. l/: 

.. 

~~ ·' 

sharp his shovel would start to remove 
the night's collection of cinders and 
Rudy could keep it up all day if he had 
to, but it wasn't necessary, for a couple 
of ho-urs of :steady ~shoveling usually 
cleans out most of the pits. 

At first I could hardly undei·stand the 
old German's speech, but as the weeks 
went on I became familiar with his 
broken English, and I found that for a 
fellovv workman I had a first class phil
·osopher. Absolutely nothing bothered 
Rudy. He had perfect control of his 
temper 01~ else he didn't have any, fnr 
several times when I broke a shovel, 
Rudy was the first to see the funny side 
of the incident . .I lear_ned his ideas on 
politics, labor, war and love. His ideas 
were all sound logic, and his -simple, 
broken way of telling t<hem, along with 
his habit of getting excited and waving 
his arms as he spoke, made them all very 
vivid to me. 

Rudy was no Beau Brummel for 
dress. My first look at him rather 
caused tne to be uneasy, lest I should 
have to work with a rough appearing 
character. _ His clothes were all old, and 
his hat couldn't have been much older 
and still remain intact. It was a black 
shapeless affair with a lai·ge hole cut in 
the crown for ventilation. The shirt was 
of the type one sees every day,~gray 
with heavy seams and great pockets in 
which during the short interval when it 
wasn't in his mouth, Rudy carried .his 
corncob pipe. The trousers were iust 
one big patch. Rudy, being a bach~lor, 
did all his own mending, and he had 
a weakness for patches. The one thing 

, which made up for the whole outfit was 
the grade of shoes he wore. He would 
wear nothing but the best working shoes 
in the market. He said that his work 
depended on his arms and feet and he 
was goirig to take care of them. 

At noon, every day, we ate lunch, 
Rudy's consisting of two monstrous 
sandwiches of his own making, two 
pieces of cake, an apple and an orange 
and a pint of tea. It was during this 
hour that I -learned of Germany through 
Rudy. He told me of the labor ques
tions there, and described every detail 
with the greatest care. I believe that 
my summer in the cinder pit with Rudy 
was more valuable educationally than 
my senior year in high school. His lim
ited education made it hard for him to 

RUDY 

express himself, and made it hard for 
me to understand him, but we got along 
fine, nevertheless. , 

Rudy has been working in the cinder 
pit for five years. Though he is capable 
of a much better grade of work, he seems 
to think that his place is in the pit, and 
there he'll stay, for the foreman will not 
find anyone who, can handle the job as 
easily and_ thoroughly as Rudy. 

~~ 

The Sloth 
By HENRY YuTzY 

1f NTERMITTENTLY thete ap
Jl pears in the newspapers a cartoon 

titled, "Wonder What a 
Thinks About." In the blank the car
toonist fills in any word he chooses
clock, wastebasket, robot, any word. 
Then he draws a series of pictures and 
prints in what he thinks might be the 
train of thought of the subject. When I 
read Beebe's article on the sloth, I re
membered this cartoon and wondered 
what a .sloth might think about. Of 
course Beebe's great reputation forces us 
to believe him, but isn't it interesting to 
think that behind that dull e-Kterior there 
might be real intelligence? What if the 
sloth were not a dreamy focil slumbering 
his way through life? Isn't it possible 
that behind that foolish appearance is a 
philosophy that advocates the sleeping 
through life and laughs at men for their 
energy? 

I have never been a sloth and so I 
take the naturalist's word about the 
sloth as the truth. But just to pass the 
time let's treat the sloth as a human be
ing who resents_ Beebe's observations and 
plays a trick on him. Suppose that the 
sloth has learned of the ·explorer's inten
tions, isn't it possible that he might think 
this way? "This busybody is going 'to 

(Continued' on page 124) 
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C. M. WILLIAMS, 
Switchboard 
Engineeri11g, 

l{Ui~~i:~ttzyr 

H. L. MacCARTER, 
Salesman (New York). 

UniversitY. of 
Virginia, '19 

THOMAS NEELY, 
General Engineering, 

Alabama Polytechnic 
Institute, '22 

H!d~~~e~:'l~fes, 
University of 

Kentucky, '19 

CECIL GRAY, 
Salesman 

(Norfolk, Va.), 
Penn State, '19 

YOUNGER COLLEGE MEN 
ON RECENT WESTINGHOUSE JOBS 

H. C. MANNING, 
Motor E'itgineering, 

University of 
Washington, '25 

The ~~Triumph'' and ~~Defiance'' 
Where do young men get in a large indus
trial organization? Have they oppor
tunity to exercise creative talent? Is 

individual work recognized? 

~ ~ 

KEEN -VISAGED seamen 
who watch the foam swirl 

in the wake of the "Triumph" 
and. "Defiance," U. S. Shipping 
Board Vessels, see in these ships 
something more than cargo-car
riers. These staunch boats are 
emblems of American enterprise 

units these ships were· recently 
converted from steam to Diesel
Electric drive - the highest 
powered Diesel-Electric ship in
stallations thus far developed. 
Direct electric propulsion of 
4000 h.p. at a propeller speed of 
6o rpm. was provided, and the 
auxiliary equipment was also 
electrified. An important by
product of the conversion was a 
valuable increase in the total 
available cargo-carrying space. 

The big jobs go to organizations 
with the resources and facilities 
to handle them. Westinghouse 
attracts young men of enterprise 
and genius becausei t daily provides 
interesting opportunities such as 
smaller concerns can seldom offer. 

~ ~ ~ 

The huge propulsion motors of the 
"Triumph" and "Defiance" are of the 
double armature type designed to main
tain high efficiency at low propeller 
speeds. The installations include electric 

on the high seas. 
To gain economy in 

their competition with 
foreign-owned marine Westinghouse 

motors for blowers, windlass, 
oil and water pumps, al).d 
warping winches- a com
plete modern marine elec" 
trification by Westinghouse. , 

Patronize our advertisers and mention the Techno-Log. 



124 THE MINNESOTA TECHNO-LOG January, 1929 

Activation of Reactions Themes 
(Continued from page 114) (Continued from page 122) 

bother me and pry into my affairs, using 
me as an example of my kind. It will be 
too much bother to avoid him, so if he 
wants an example of sloth life, I'll give 
him a good one." Then suppose that 
the sloth tells his intentions to his fam
ily and all his friends by that mysterious 
animal telegraphy we read so much 
about. So, then, when Beebe arrives on 
the scene the band of conspirators pro
ceeds to give him "the works." There 
is much stumbling around, mapy ridicu
lous and apparently natural actions,
all for his benefit. The naturalist, un
suspecting, writes down all these things 
as characteristic of the sloth. 

point in connection with this theory. 
From the chemical equation noted above 
it is seen that the production of ions is 
necessary for the reaction to proceed by 
the mechanism proposed. Now it is well 
known that ions of a gas are produced 
only when the impinging electron has 
sufficient energy (called the ionizing po
tential) to cause the separation of the 
neutral molecule into a positive and 
negative particle. We would expect then 
that such chemical reaction' should only 
happen at the ionizing potential or above. 
If then we could establish a discharge 
when we had electrons of controlled 
speed we might actually find that chemi
cal reaction sets in only at the ioniza
tion potential. Such studies have been 

made on a few reaction and Mr. J. 
Wilson and the writer are carrying out 
such reactions in electron tubes on oxy" 
gen gas. These electron tubes are ve~y 
similar to radio-tubes and they have 
filament grid and plates. We find that 
reaction indeed is much easier after the 
electrons from this filament have passed 
the ionized potential. It must of course 
be mentioned that we have given only 
the barest outline of both Professor 
Lind's theory and of our experiments. 
But it should be obvious that such stud
ies will increase our information of 
chemical activation and that they will 
help to broaden our knowledge of the 
chemistry of hydrocarbons. 

So the sloth laughs at the man and 
believes he is a fool. 

i,"'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIII"IIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIll~~·!'~l~lllll: 

5 5 i Safety Deposit Boxes Insurance i 

C(Q)e 8xtend 

r·~ .... ·-·····-·····-···-;~=--~~~;···-.. ·-···-·· .. -···-····· 

i== CRUSHER HAT 
With Small Crease 

~ 
i 

in Crown 

Greys and Tans- All Sizes 

$1.50 

••••••••• 1!!11111111'1" ................................ , ..................... 111111111111111111111111111111111111111011111111111111111~11··········1·1111·~ 

.I 
!I 

Always 
rfHE BEST 
MAL TED MILKS 

f}ladstone 1076 

illlllllllllllll:lllllllllllllllllllllllllllllllllllllllllllllllllllllllll~lllllillllllllllllllllllllliiiiiiiiiiiiiiiiiiiiiii!IIIIIIIIIIIIIIIIIIIIIIIJI!IIIIIIIIIIIIIli.IIIIIIIIIIIIIIIIIIIIIIT.IIIIIIIIIIIIIIII~IIIIIIIIS, 

.to you a welcome human interest 
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Special 
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Mould the man first, then the metal 

CARNEGIE developed the steel in..; 
dustry by first developing his men. 

The Bell Syst~m is growing faster 
than ever before in its history and this 
growth, like the steel growth, is based 

· on the development of men. 
Today, in the telephone industry, 

men in supervisory positrons must co; 
ordinate many and varied factors. For 
example, before locating a new central 

office, population trends are studied. 
While it is being built, telephone appa~ 
ratus is planned, made, delivered and 
installed on orderly schedule. 

But more basic than all this, the 
executive shows leadership by his in
sight into the human equation a'nd by 
the sympathy and understanding with 
which he adapts individual to job, 
moulding his men first. 

BELL SYSTEM 
A nation-wide system of 19,000,000 inter-connecting telephones 

@ 
~ .. ., .. ';/ 

"OUR PIONEERING WORK HAS JUST BEGUN" 
Patratti:z.e our advertisers and mention tfte Techno-Log. 
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ten feet on centers . in · the enclosing 
globes described above. In spaces where 
close visual application is not required 
one watt or more per square foot is used 
depending upon the work, but it is really 
the letter sorters that need the best 
equipment. 

It should be noted that letter sorting 
is an operation involving the rapid move
ment of the letters in front of the eyes 
and that the letters are nearly all whice, 
having a high coefficient of reflection. 
In fact they may be considered as re
flectors, for some have a glossy surface 
and some have windows of semi-trans
parent paper through which the address 
must be read. Under direct lighting 
with open reflectors and clear lamps, it 
has been observed that these addrecses 
are just as readable at an intensity of five 
to eight foot candles as with higher in
tensities and cause3 less fatigue. With 
the frosted bulb, howevei·, bette!' diffu
sion takes place and the higher intensity, 
ten to fifteen foot candles, was found 
more desirable as it increases the ~peed .of 
VISIOn. 

The ideal method of ligh~ing, from a 
visual standpoint, is by the use of indi
rect fixtures where the ceiling is used as 
the diffuser and reflector. There are a 

Postoffice Lighting 
(Continued from page 113) 

few such installations in use in the sub
stations in New York City. The inten
sity is from one and a half to five foot 
candles. It seems to satisfy, and oddly 
enough,· the clerks seem unable to detect 
the difference between the low and the 
high intensities. The fixtures are cleaned 
frequently and the ceiling is 'b~pt up by 
whitewashing at regular intervals. In 
most buildings however, indirect lighting 
cannot be used on account of large areas 
of gla£s ceilings and because of the dust 
due to the handling and emptying of the 
mail bags, which necessitates excessive 
cost in cleaning the fixtures. 

The writer is of the opinion, however, 
that sooner or later, indirect lighting 
will be more generally used. It takes 
time to sell the idea that repainting ceil
ings and walls and that labor spent in 
cleaning luminaires is profitable. 

If the trend of the past twenty years 
in lighting is to continue we may expect 
a gradual increase in intensities and that 
means more wire capacities. 

. The £election of enclosing globes is 
most important. In workrooms esthetic 
effects are negligible. Many different 
makes of installations are available which 
direct most of the light downward. It 
is important to select a globe which gives 

a unnorm brightness over the areas ex
posed to the eye. A globe having an 
outl.ine which produces light and dark 
areas will have a higher maximum 
brightness than one with a uniform 
brightness. The most desirable piece of 
glassware will have the lowest maximum 
brightness, the highest total output, and 
give the greatest downward distribution. 

Maintenance is an important factor in 
post office lighting. Intensities frequent-

. ly vary 50 per cent between cleaning 
periods so it has been found good bus·i
ness to clean glassware and lamp bulbs 
at regular intervals. An extreme case is 
mentioned where light was increased 
twenty-two per cent after cleaning was 
ordered. An inspection of the glassware, 
however, revealed the fact that the work 
had not been properly done and after 
washing the glassware thoroughly and 
renewing the lamps that had become 
blackened with age, the increase in in
tensity was 83 per cent. Sometime later. 
the workroom walls and ceilings were 
pain•ed white after which the intensity 
had increased to 130 per cent of what it 
was before the first cleaning. This case 
emphasizes the value of proper attention 
to maintenance of both room surfaces 
and luminaires. 
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A 40 H.P. direct cur·· 
reut motor and Te;x:rope 
Drive operating a Gard
ner Grinder) double 
head type) grinding 
steel castings. 

From No load to 50% Overload 
Every 3 Seconds 

The Texrope Drive is designed for service such as this. 
Its flexibility protects the. motor. from the shocks of over
loads and intermittent service, yet at the same time insl.tr
ing full power in the drive. Then there's the advan
tage of Texrope for short center drives, 11 inches separa
tion between sheaves. 
The inherent reserve strength and ruggedness of the Allis
Chalmers motor and Texrope Drive has kept this power 
unit in 18 months of continuous service without any main
tenance expense. 
You can expect the utmost in performance from your 
machine too!s equipped with Allis-Chalmers motors and 
Texrope Drives. 

' University Students! I 
RENT-A-CAR 
T~O DRIVE 

YOURSELF 

PAY ONLY A FEW CENTS PER MILE 
FOR PARTIES, FORMALS, ETC. 

Campus Drivurself 
Company 

Gladstone 265 2 1415 4th St. S. E., 
MINNEAPOLIS 
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Vital! 
T is just as vital to ~se good 
printing* (regardless ofwhat 
business or profession you 

may be in) as it is to use,good !lla· 
'terial and up·to·date equipment in 
the construction of a building that 
is to endure. 

The character of your printing 
reflects the quality of your services 
and is largely the determining fac· 
tor in your client's choice. 

The exptrrience and knowledge 
in matters of printing of The Lund 
Press, Inc., is at your disposal. 

*"Leave It to Lund" 

====The==== 

LUND PRESS 
I N C 0 R P 0 R A T E D 

406 Sixth Ave. So. Minneapolis 

Used by Leaders 
in Every Industry 

BAILEY METERS, already so firmly 
established in the Central Station 

Field that they are standard equipment 
in more than 90% of the up-to-date 
plants, are now being used more and 
more by the leaders in every line of in
dustry-where they are reducing the 
losses, improving combustion condi
tions and providing accurate, reliable 
and trustworthy data for accounting 
systems. 

BAILEY PRODUCTS 
Automatic Control 
Boiler Meters 
Coal Meters 
Draft Gages 
Fluid Meters 
Gas Flow Meters 
Gravity Recorders 

Liquid Level Gages 
Manometers , , 
Multi-Pointer Gages 
Pressure Recorders 
Tachometers 
Temperature Recorders 
V-Notch Weir Meters 

Write for Bulletin No. 81 B 

Bailey Meter Co. 
Cleveland, Ohio 

Bailey Meters in a Large Oil Refinery 
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Letters to the Editor 
The many letters which come to the Editor have suggested the addition if a ne·w department for the 
TECHNO- LoG, in which thr engineer may "speak his mind." Communications if general interest are 

welcomed and should he signed by the writer. A pseudonym will he used if desired. 

Editor of THE TECHNO-LOG 

University of Minnesota. 
Sir: · 

The department of psychology, find
ing itself possessed of leisure, and for 
the nonce wearied of guinea pigs; nause
ated by the very appearance of white 
rats, has turned its per-critical eye upon 
the school of engineering. There, this 
hyper-critical eye did fall with particular 
invective upon the department of mathe
matics. After an investigation, whoEe 
extent may well be aspersed, the de
partment of psychology set in motion the 
various machinations to bring about the 
desired coup. Somewhat unethical, or 
perhaps supremely ethical, were the 

. media employed. The apogee of their 
Machiavellian tactics descended with 
dire results upon the heads of the much 
belated department of mathematics. In 
an inspired manifesto, the decree was 
solemnly pronounced that from here and 

·henceforth classes in college algebra and 
trigonometry shall contain from fifty to 
seventy individuals. . 

Psychology has gone to great effort 
to establish ·itself a science, the success 
attained is a moot subject. At least, 
logos may be translated science. Hence 
it is hoped that scientifically the pro
cedure of the department is justifiable. 
But conclusions based upon statistical 
analysis are frequently fallacious. Prac
tically, the innovation seems destined' to 
failure, for it is contrary to the results 
of constructive thought. 

One example may well be offered to 
illuminate the a1:gument. A recent class 
in trigonometry originally contained 
some fifty individuals. During the quar
ter, several men were forced to abandon 
the course for miscellaneous reasons, so 
that only forty-two individuals took the 
final examination. Of this number only 
21.5 per cent passed the course;-in oth-

er words, thirty-three were flunked, 
while only nine were given satisfactory 
ratings. Had the class been ~maller, the 
instructor by sheer power of will and 
determination could have forced a much 
greater number to complete the course 
successfully. 

The individual student in a large 
class, labours under a double misconcep
tion. In the first place, h~ believes that 
it is practically impossible to be asked 
for a recitation on any specific day-he 
is inclined then, to engage in procras
tination with a greater degree of deter
mination than usual. Secondly, he ar
gues that a certain percentage of the 
class, approximately fifty, will pass the 
course ; he considers himself, and not 
egotistically, in the upper half of the 
bracket. But the day of reckoning ap
proaches with all too great celerity. The 
average undergraduate does not absorb 

(Continued on page 130) 

DEALERS TO HIS MAJESTY 
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PRINTING CO. 
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Engineers' Photographer 

LIS K 
University F oto Shop 
Oak St. and Wash. Ave. S. E. 

Dins. 3807 OPEN EvENINGS 

GET THAT BIG 
REAM OF PAPER 

at 
Acme Printing and Stationery C9. 

''Buy it by the Ream" 

421 14th Ave. S. E. Di. 8189 

OAK INN CAFE 
Open from 6 A.M. to 1 A; M. 

WE SPECIALIZE IN HOME 

COOKING 

824 Wash. Ave. S. E. 

W~ANTED? 

500 More Engineers 

To Eat at 

Leonard's Cafe: Oak and Wash. 

Make us your rendezvous 
After 
Classes when you are 
Dying 
Of hunger. We are 
Near 
And our food you'll 
Like .... everybody 
Does 
So long! 1300 4th St. S. E. 

Have You Seen Thuse 
Nifty , 

25c BOQKS 
Made Out of 

Quarterly Reports 
Thesis $1.25 and Up 

E. H. MILLER 
Bookbinder 

{Beneath College 
Toggery) 

Treat and Greet 
Your Friends at 

Pagoda Tea Room 
505 Wash. Ave. S. E. Tel. Gl. 1518 

En.gineer s: 

We 11/ish You a Happy 

New Year 

HARVARD GRILL 
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Can You 
divide an inch 
into 1000 parts 

~ • 

Mechanics 
do 

every day! 

MAKING measurements accurate to thou
sandths of an inch is everyday work for· 

Brown & Sharpe tools. in the hands of me
chanics. 

In fitting small parts in automobiles, sew
ing machines, motors and in the manufaCture 
of thousands of other prod uets where accuracy 
is vital, Brown & Sharpe tools play an essen
tial part. 

Wherever mechanics muSt rely on accurate 
tools, they use ,Brown & Sharpe produCts with 
confidence that the work will be right, because 
the performance of Brown & Sharpe tools 
sets a Standard of accuracy throughout the me
chanical world. 

BROWN 

Mechanics all over the world use 
Brown & Sharpe Micrometers for 
measuring accurately one thou .. 
sandth of an inch and often ten
thousandths. A catalog will be sent 
at your requeSt. 

SHARPE. 
PROVIDENCE, R. I., U. S. A. 

l 

! 

Fig. 801 
Jenkins Bronze Globe 
Valve, screwed, for 

250 lbs. steam. 

A new Jenkins Bronze 
· Valve with resilient 

Jenkins Disc for steam 
pressures to 250 lbs. 

Traditions
in college and in business 
At every college, long-standing traditions are 
part and parcel of a student's life. Campus 
customs and campus ceremonies have a pro' 
found effect on the characters of students and 
graduates alike. 

The effects of . long-standing traditions are 
noticeable in business organizations, too. The 
Jenkins tradition, established in 1864, de
mands that valves be made for the maximum 
service not merely the average, and that 
standards of manufacture should be main
tained at the highest level. 

·The effects of this tradition are apparent in 

Send for a boo~let 
descriptive of ] en~ ins 
Valves for any type of 
building in which you 

may be interested. 

the reputation of Jenkins 
Valves and the favor they 
find with consulting and 
operating e n g i n e e r s 
throughout the country. 

JENKINS BROS. 
80 White Street. . . . . .. New York, N.Y. 
524 Atlantic Avenue ...... Boston, Mass. 
133 No. Seventh Street .. Philadelphia, Pa. 
646 Washington Boulevard .. Chicago, Ill. 

JENKINS BROS., LIMITED . 
Montreal; C~nada London, England 

~eiiklflStTaiWS ~·~ I V' SINCE 1864 
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Letters 
(Continued from page 128) 

knowledge merely by allowing himself 
to be exposed-he must be cajoled and 
coerced into becoming an intelligent 
being. 

The instructor under the new system 
is beset by countless furies which rage 
and fret seemingly capable of adminis
tering more misery than all the com
bined imps of Satan. In the first place, 
the instructor is unable even to ascer
tain the difficulties of the individual. His 
only possible solution lies in giving a 
daily quiz. The volume of resultant 
papers would require the services of a 
retinue of correctors or readers. The in
structorial stipend will permit of but 
scant usage of readers,-the legislat.ure 
remains aloof and extremely conserva
tive. 

The mental concept of the instructor 
pictures the situation as one which he 
must meet with seeming equanimity,
but indifference is the inevitable up-shot. 
He adopts an attitude of passive resist
ance, for the task confronting him is too 
hopeless to permit 'of favorable consum
mation. 

An honor system may be used to ad
vantage in a school of law,-in other in
stitutions it has been found to engender 
more flagrant violation than the method 

employing proctorial supervision. Small 
classes have been used with gratifying 
results in mathematics-and although it 
is not denied that a variety of subjects 
may be taught effectually to large 
groups-nevertheless, the subject of 
mathematics, because of innate peculiar
ities, can not be effectively dispensed to 
classes of large size. 

The department of psychology rs 
urged to revert, for their amusement, to 
tachistoscopes and tactometers, to corre
lations and computations, and confine 
their experimentations to the lesser or
ders of mammalia. 

Yours, 

Editor of the TECHNo-LoG 
University of Minnesota, 
Minneapolis, Minnesota. 
Dear sir: 

P. S. 

The November issue of your celebrat
ed ( ! ) publication has but recently come 
to my attention. Of particular interest 
is the editorial entitled "When Homer 
N ads." To the composer of that article 
then, I direct this letter. 

Do you, Sir, suggest the ance3try of 
Mr. Brisbane to be Olympian? Ah, you 
reply: "Merely a caption gesture." 
True, Sir, but nevertheless inaccurate, 
and the inaccuracy has been broadcast 
be~ore. You might have said "Bri:bane 

ROLLING STEEL 
DOORS 

or too narrow 

Bungles," and, my friend, I find you 
wholly uncharitable. Statements pub
lished for the edification of the masses, 
and for monetary reimbursement, are 
not published for the intelligentzia. Don 
Quixote, no longer cast your lance at 
wind-mills. 

I feel that the editorial shows good 
criticism, but lack of insight. Why 
should you quibble with Mr. Brisbane 
over an island or two which remain un
emancipated and anthropophagus. High
ly civilized societies, as we understand 
the phrase, have abolished slavery and 
cannibalism, both works of man. Now, 
then where is Mr. Brisbane wrong? I 
think because of the fact that poverty 
can never be abolished, since it is inher
ent in the human race-a tragedy of 
nature. Everything comes into the 
world in indigence. We are not all en
dowed with the same capacity for 
thought, and so long as men are thus 
unequal, wme shrewd, some foolish, we 
shall have poverty. But for its purpose, 
Mr•. Brisbane's article should remain 
unassailed. In other words, dear Sir, 
you have pointed your finger at the ob
vious and have marveled. Let him try 
to instruct the masses if he can invig
orate them with a desire to overcome 
their destitution-let them try. 

Your servant, 

-M.H. 

NUS 
ENCIL8 

W ILSON ROLLING STEEL DOORS are adaptable to 
any size space-forming a rugg~d, protecting barrier 
against wind, theft and fire. Easdy ope~ated by hand, 

gearing or motor. Special interlocking constructton strengthens 
them against roughest usage. Send for Catalogue No. 39 

THE J. G. WILSON CORPORATION 
W HETHER it be th ~ building of 

a battleship, or the design of a 
simple household article, the pencil 
is the first requirement-the VENUS 

'Plain Ends 
~1.00 adoz, 

Rubber Ends 
$1.20 a doz, 

II East 38th Street New York City· 
Offices in all principal cities the first pencil. 

American Lead Pencil Co. 
500 Willow Ave., Dept. Mil, Hoboken, N.J. 

- Makers of UNIQUE Thin Lead Colored 
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.llerial view of Dallas, Texas 

Dallas-A Skyscraper City of the Southwest 

AGREAT change in the skylines of this country has taken place in 
recent years, especially in the West. Where formerly great 
expanses of open range were the rule, now the West is dotted 

with rapidly growing cities and towns, and where one and two-story 
buildings were ample for the commercial needs of these cities, today the 
tall building is necessary. 

More and more, as the center of population moves steadily 
westward, our cities beyond the Mississippi are growing upward, and 
Otis equipment and Otis service, instantly available anywhere, are 
doing their part in the vast development program. 

All skyscrapers, East or West were made possible by the 
elevator-and the world's .first safe elevator was an Otis. 
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The Foshay Tower 
(Continued from page 115) 

several times during a severe electrical will be visible thirty-five miles away. 
storm, all precautions have been taken A smaller beacon of three-quarters of a 
to prevent any accident occurring. All million candlepower is also being in
the steel columns and girders of the stalled. Its purpose will be to guide 
building have been grounded so that any planes to the Minneapolis airport. 
charges that will collect on the tower On four sides near the top of the 
have an excellent connection with the tower the name "Foshay" will stand out 
ground. clearly at night. This sign is made up 

One of the most interesting features of neon tubes having a vertical height 
of the building is the method used to of ten feet. The height at ·which this 
illuminate it at night. This is accom- sign is placed makes it visible on a clear 
plished by floodlighting-eight lights night for a distance of fifteen miles. The 
being used on each side of the tower. tower is also wired so that it may be 
One light will illuminate the distance illuminated in colors at night. 
between the second and sixth floors, the Street entrances have been installed on 
next, the space between the sixth and two sides of the building. This is ex
ninth floors and so on to the top. pected to lessen the crowding of the 

At the top of the tower an aeroplane corridors during the busy hours. Eleva
beacon has been installed. This light tors have been installed which are able 
is of two. million candlepower, will to handle all the traffic to and from the 
make six revolutions per minute, and building with ease. 

Synthetic Methanol 
(Continued from page 116) 

We have seen how one of the products 
from the hardwood distillation industry 
has been commercially made at a greatly 
decreased cost. In a like manner acetic 

acid has been made from lime, ca.rbon 
and water; by first producing calcium 
carbide which gives acetylene which is 
catalysed to acetaldehyde which gives 

acetic acid on oxidation, a much purer 
and cheaper product being obtained. 
Acetone may be made from this acetic 
acid by heating with lime. Only char
coal is left to the wood industry and its 
uses have decreased tremendously in late 
years. Thus a $100,000,000 industry 
with an annual production of $35,000,-
000 has been given a knockout blow by 
applied chemical research. 

Though the first one to produce 
methanol on a commercial scale was a 
Frenchman, a German company took 
out the basis patents to the process in 
this country in 1913. During the war 
when enemy property was, being confis
cated, all chemical patents were sold to 
the Chemical Foundation, a corporation 
operating without profit, which distri
butes or leases these patents to any 
American manufacturer. Thus America 
may yet be able to meet foreign compe
tition in the methanol market, but what 
has happened in one industry may hap
pen in another for which no patents are 
held, so that American industry must 
learn that it does not pay to curtail re
search. As Arthur D. Little has force
fully pointed out-"The price of prog
ress is research which alone assures the 
security of dividends." 

(The original articles may be found 
in Industrial and Engineering Chemis
try; concerning methanol, April, 1925 ; 
Synthol and Synthin, June, 1925.) 
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~~Million 
Nearly a million and a half 

people reside in the territory 
served. by the Northern St~tes 
Power Company throughout 
• 1ts system. 

To serve this army of human· 
beings over a widely scattered 
area is quite a job; , for each in-
dividual wants service exactly 
when he wants it.· 

We can never say, "Sorry, 
we're out of stock at present.'~ 
Your demands are anticipated 
years beforehand so that you 
may rightly expect service with-
out an instant's notice. 

Patronize ·our advertise:rs atzd mention the Techno-Log. 
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Ryerson Tells Student 
A.I.C.E. of German 

Chemical Plants 
Dr. L. H. Ryerson of the School of 

Chemistry gave a short talk on the Leu
na Werke, Germany's largest chemical 
plant, at the monthly meeting of the 
American Institute of Chemical Engi
neers on December 4. Dr. Ryerson, who 
received a Guggenheim Fellowship in 
1927-28 spent last year doing research 
work at the Kaiser Wilhelm Institute in 
Berlin. 

The Leuna W erke is located approx
imately four miles from the nearest 
town, and is a community of over 10,000 
people in itself. Operations are carried 
on on a large scale, 1,500 tons of nitro
gen gas being produced each day. About 
one third of the river's supply of water 
is used to supply the 320 tons of hydro
gen needed each day, and consequently 
the recovery of water is carefully 
watched. Not only is fixed nitrogen 
made, but about 3,000 tons of methyl al
cohol are produced each month and 
among other operations braun kohl is 
hydrogenated to obtain synthetic gaso
line. 

At the short business meeting that was 
held after the lecture Russell Heckman 
was elected recording secretary of the 
Minnesota student chapter. 

(Continued from page 121) 
'Z7-Lewis J. McKesson is now radio 

engineer with the Radio corporation of 
the Philippines and is located at Manila, 
Philippine Islands. He writes: "I am now 
enroute to Manila to install several short 
wave transmitters nf 80 KW rating. Have 
spent my time since leaving school at 
Rocky Point, Long Island, doing experi
mental work with short waves for R.C.A. 
I will probably spend several years in the 
far east and· will probably go to China as 
soon as the Manila job is finished. I like 
the work very much and will be glad tn 
give any one any information I can regard
ing any phase of the radio work with 
R.C.A. I believe that it is a very good 
field for any one interested .in radio." In
cidentally, Lewis married Miss Ethel 
Dresser of Verndale, Minnesota, last 
summer, and she will be along on this trip. 

'27-Richard Robinson recently joined 
the arc welding sales department of West
inghouse after completing their· student 
course. There is a rumor abroad that 
Dick is soon to leave the bachelor ranks. 

Robert Gibson recently went to Car
negie Tech as an instructor in Electrical 
engineering. 

'28-Frank Seegar is now chief opera
tor for the Chicago, Milwaukee and St. 
Paul r<~ilway. He is located at Missoula, 
Montana. 

'28-Sheldon F. Johnson is now with 
the Westinghouse Electric and Manufac· 
turing company. His new address is 437 
Rebecca Avenue, Wilkinsburg, Pennsyl
van!a, 
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Highest quality steer sheets for the engineer
ing, railway, industrial and gen-eral construction 
fields. This Company is the largest and oldest 

manufacturer of Black and 
Galvanized Sheets, Blue 

Annealed Sheets, Keystone Rust-resisting Cop
per Steel Sheets, Roofing Products, Culvert 
Stock, Tin and Terne Plates, Etc., for all uses. 
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1800 pound steam pressure for 
an installation which will he the 
largest high pressure steam 

plant in the world. 

700 percent rating-carried on 
a unit comprising a Ladd Boiler, 

C-E Fin Furnace, C-E Air Pre• 
heater and Lopulco Pulverized 

· . Fuel System. 

~~---..... 660,000 pounds of steam per 
J hour from one unit..:...and, work 

in progress on three units each 
capable of delivering 800,000 

pounds of steam per hour. 

~ these are outstanding accomplishments 

THE ability to offer to Industry a 
service which is not available else· 

where-is responsible for these strik· 
ing accomplishments •. 

Complete fuel burning a,nd steam gen
. erating units of coordinated design to 

meet exactly the individual plant 
need-comprising boiler, stoker or 
pulverized fuel equipment, furnace, 
superheater and air preheater
are sold under One Coqtract, One 
Responsibility and one set of 
guarantees. 

Our General Condensed. Catalog briefly describe.s 
Combustion Engineering Corporation equipment. 
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Very Thin Films of Rubidium 
COME of the recent ~ev~lopments in 
0 the art of comtnumcatwn, such as 

telephotography, talking motion
pictures, and television, have as an es
sential part a photo-electric cell whose 
function is to yield an electric current 
faithfully proportioned to the -amount of 
light falling upon it. For the cell to 
yield this current most efficiently and in 
amounts large enough for practical use, 
a long process of development has been 
,necessary. This in turn has been based 
on extensive research on fundamental 
-problems in photoelectricity, 
carried on in Bell Telephone 
Laboratories under the direc
tion of Dr. H. E. Ives. 

By A. L. JoHNSRUD* 

Member of the Technical Staff of Bell Telephone 
- Laboratories 

whenever desired. The photoelectric 
current was collected on a large nickel 
anode which nearly enclosed the glass 
plate and filament, and an area of the 
cell wall was kept clean with a flame to 
provide a window for light to pass 
through to the plate. 

It was found, as expected, that a 
heavy coating of rubidium, actually con
stituting a solid metallic surface, gave 

duct electricity in exactly the same man-., 
ner as would a considerable volume of 
it? True, it obeyed Ohm's law in the 
dark, but its resistance might in some 
way be altered under illumination. This 
was especially probable since the thick
ness of the film was comparable to the 
diameter of the rubidium atoms them
selves. Measurement of thickness by 
means of resistance was therefore co;_
sidered unreliable in this particular case. 

Here is where a new method of meas
urement had to be adopted, surpassing in 

fineness not only microscopes 
of the ·highest power, but in
terferometers as well. The 
measurement must reach the 
formerly inacce3sible region 
between visible light and X
rays, radiations whose wave
lengths bear to each other 
roughly the t:atio of ten thou
sand to one. 

It seemed likely that the 
thickness of the film to be 
measured would be as. little as 

'one atomic diameter, one-half 

Long preceding- the recent 
concerted efforts in bringing 
photoelectric cells to a high 
state of development, it had 
been noticed that alkali metals 
were more efficient in yielding 
photoelectric currents when in 
thin films than when in bulk. -
It was therefore desired to 
know more about the relation 
between film thickness and 
photoelectric response. 

The commonly used alkali 
metals include sodium, potas

Mr. Johnsrud operates the polariscope, by which th•e thick-.· 
ness_ of very thin rubidium films was measured. 

of one millionth of a millime
ter. Waves of light ~o~veni
ent to work with are a- thou
sand ti~es as great ~s that in 

sium, rubidium and caesium, all more 
or less photoelectrically sensitive. Rubi
dium lends itself best to the study of 
thin films. It volatilizes, diffuses- and 
deposits in vacuo .at temperatures in a 
range cqnveniently near room tempera
ture, and in short time-intervals suitable 
for experimental purposes. 

For the most effective study of the 
phenomena involved, there was con
structed a large vacuum cell containing 
enough rubidium to allow a spontaneous 
deposit to take place on all internal sur
faces until equilibrium at room tempera
tures had been reached. This deposit, 
so thin that it was quite invisible, cov
ered not only the walls but ~ thi~ square 
piece of glass in the interior as well. 
Supporting this plate at opposite ends 
were platinum wires, sealed onto the 
front surface to make contact with the 
metal film. A tungsten filament, sup
ported -close behind the plate, provided 
radiant heat- for driving off the rubidium 

*lVIr. Johnsrud received the B. A. degree in 
Physics from the University of Minnesota. in 1916. 

considerably smaller photoelectric cur
rents than those obtained from thinner 
films. It was likewise noted that films 
which had not had· time to deposit to 
their equilibrium thiclcness gave smaller 
photoelectric . currents than those that 
had come to equilibrium. Two £eries of 
measurements of photoelectric current 
were therefore required-one while the 
thickness was diminishing from. that of 
the heavy opaque coating to the equili
brium value, and the other while the 
rubidium was depositing_ on the freshly
cleaned glass plate. During each process 
the electrical conductivity along th~ sur
face of the glass plate was being meas
ured. This approached the same value, 
regardless . of the direction from which 
the equilibrium point was approached. 
The question then became "How thick 
is the film at its equilibrium value?" 

It might be possible to calculate the 
thickness of the film from its lateral 
dimensions and its specific resistance. 
But was the assumption justified that 
such a thin layer of metal would con-

141 

length. It was decided, therefore, tob(lse 
the measurements of thickness on the 
principle that plane-polarized light, .in 
passing through any film, experiences . a 
rotation of its plane of polarization. The 
extent of the rota6on is governed by the 
thickness of the film, the wave~length of 
the light and the angle of incidence. By 
using light of a single wave length (the 
green line of the mercury arc spectrum), 
and taking a set of observations at dif
ferent angles of .incidence with a polar
ization spectrometer, we were able to 
obtain accurate values of the. thickness 
of .the rubidium film. By interspersing 
optical- and electrical measurements, we 
were able to measure the rate at which 
the film increased or diminished iri .thick-
ness. 

The following results were noted : 
1. At room t-emperature, the thickness of 

the spontat~eously deposited rubidium 
film was approximately one atomic 
diameter. 

2. The depth of penetration of light into 
(Continued on page 170). 
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The 'Northrup Memorial Auditorium 
The Cyrus P. Northrup Memorial Auditorium which was made possible entirely 

through Student and Alumni subscription, nears completion 

N o one will deny that an adequate 
auditorium is the greatest single 
need felt today in the University 

of Minnesota. vVith its numerous col-
• leges, divisions, and departments, the 

natural tendency is to set up a diversity 
of interests, and to destroy the sense of 
community spirit and affection for the 
institution as a whole. The auditorium, 
a common meeting place belongs to all, 
and gives opportunity for expression of 
the · University as a unit. This estab
lishes the approach to the problem for 
the architect who is 
charged with the re
sponsibility to create a 
design for a building 
that is to serve such a 
h i g h purpose. T h e 
building he is to design 
must first be worthy 
and show unmistakably 
by its architectural 
character and by its lo
cation among the build
ings of the University 
that here university life 
and character come to 
its focus. 

By F. M. MANN 
Head of the Department of Architecture 

treated with plantings, pavements, and 
other accessories serving to tie the three 
buildings into one group. In judging the 
architectural quality of the auditorium, 
one must also remember that, in places, 
the familiar ghost Economy stalked 
there, wielding its irresistible, restrain
ing influence. The exterior of a building 
is also controlled by its interior require
ments. Here it was necessary to provide 
a maximum number of seats possible 

ROOF TRUSS CONSTRUCTION 

character. The top of the attic rises to 
a height of seventy-one feet above the 
pavement of the plaza. On the face of 
the broad attic above the colonnade will 
be cut an inscription appropriate to the 
dignity and greatness of the University 
and adding to the signifi<;ance of the 
auditorium as the center of university 
life and culture. 

Entering the building up its wide 
flight of steps and through its classic col
onnade, we find ourselves in a magnifi
cent memorial vestibule one hundred feet 

long and forty feet high 
from which monumen
tal stairways at either 
end will .lead to the 
upper levels. This will 
constitute the noblest 
and most monumental 
interior that will be 
constructed at the U ni
versity, probably, for 
all time. In the me
morial vestibule, it is 
expected that an ap
propriate sculptured 
memorial to Cyrus 
Northrup will find its 
place and establish the 
significance of the 
building as a memorial 
to that worthy and be
loved figure in univer
sity history. 

In the future, per
haps more.than is ap
parent today, the mall 
established by the Cass. 
Gilbert group plan for 
the development of the 
new campus will con
stitute the heart and 
center not only of the 
physical plant, but ·of 
the major functioning 
of the great organism 
of the University. It 
is, therefore, wholly fit

This illustration of the partially cotupleted structure shows ·the proscenium girder at 
bottom, gridiron girder above it for supporting stage grillage and organ loft. 

The auditorium 
proper will contain 
four thousand eight 
hundred sev;enty-two 
seats arranged on the 
main floor and in.' the 
single gallery, each seat
ing approximately an 

ting that the auditorium was chosen to 
occupy the dominating position in this 
group plan, at the head of its great mall 
of the future. To enhance the domin
ance of its site the auditorium, together 
with its flanking buildings, administra
tion, and its opposite future counter
part, were raised on a wide platform 
about six feet above the level of the 
ground of the Mall. It should be kept 
in mind that the architectural effect of 
the auditorium must be judged by what 
will be the ultimate appearance of this 
group constituted by the Auditorium 
with its two flanking buildings forming 
a unit on the broad raised platform 
which, in turn, is appro;;tched by a flight 
of steps ·extending the width of the mall, 
flanked by balustrades and appropriate 
accessories, the platform or "plaza" itself 

within reach of the spoken voice, conse-. 
q.uently the building·~must be both wide 
and high. 

After many studies, it was decided 
that the most effective skyline of the 
building would be attained by crowning 
the front with the form of a gable. 
Visualizing the mall completed and sur
rounded by its future buildings, viewed 
from toward its farther end, the eye will 
'sweep along the flanking buildings to the 
auditorium and follow up to its peak, 
the climax. of the perspective, and thus, 
easily be held. at its center. 

Across the front of th!! building is a 
splendid colonnade of ten Ionic columns 
of stone which will be crowned by an 
attic to enhance both its height and 
width. This classic feature gives the 
building a dignified and monumental 

equal number. The architectural treat
ment of the interior is fine .and dignified, 
and of design and finish that will con
tribute an environment appropriate to 
its purposes. 

The design calls for a stage of size 
and equipment such as will accommodate 
productions of whatever magnitude may 
be projected. . 

The opening of the proscenium arch 
is seventy-two feet wide and the stage 
is forty-two feet deep. In front of the 
stage is an orchestra pit to accommodate 
a·n orchestra of any size that may be re
_quired for major productions. 'In con
nection with the stage, there are numer
ous artists' rooms, chorus rooms, dressing 
rooms, etc. 

In the basement there are two larger 
(Continued on page 156) 
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The Skeleton 
of the 

Auditorium 
By JosEPH A. WrsE 

Professor of Structural Engineering 

PLAN OF BALCONY FRAMING. 

in turn rest on 
the steel r o o f 
tr~sses. These 
trusses span more 
than 146 feet and 

clay, a very firm and unyielding founda
tion bed. At one point, however, an old 
dump was uncovered, necessitating a 
change in original foundation plans. At 
this point the footings were placed 4 or 
5 feet below the original grade. A rein
forced concrete frame was used for the 
east and west wings of the building. T HE new auditorium of the Univer-

. sity of Minnesota has an enormous 
steel skeleton that will be hidden 

within its floors, walls and balcony. The 
balcony framing is the most interesting. 
That portim1 of the balcony extending 
over the orchestra floor is supported by a 
steel framework shown in the sketch, the 
object of which is to avoid any columns 
that would obstruct the view. The bal
cony floor, a series of concrete steps, is. 
supported on the cantilevers, some of 
them trusses and others plate girders. 
These cantilevers, except the ones near
est the side walls, are supported by the 
balcony truss and are also fastened to 
the columns in the rear wall. The bal
cony truss in turn rests on two massive 
steel double plate girders, and the plate 
girders at their ends are supported by 
columns, hidden by the wall. 

This portion of the balcony will cover 
a space 7 5 feet by 146 feet, will seat 
about 3500 people whose total weight 
will be 280 tons. The floor and seats 
will weigh about 600 tons. It is no 
wonder, therefore, that the double plate 
girders are heavier than if intended for 
a railway bridge. They are 8 feet high 
and 67'-6" long. The webs are 2-%" 
plates and there are 8 flange angles, 
8"x6"xJt". At the center there is a 
3 J1i" thickness of cover for each flange. 

The balcony truss is about 107 feet 
long. Each flange is a 16" Bethlehem 
"H" shape, weighing 301 lbs. per lineal 
foot. The height of the truss is 11 feet, 
center to center of flanges. The Eanti
levers transfer loads of 72 Yz to 1 00 tons 
each to this balcony truss. It is of the 
Warren type with very heavy gusset 
plates ( Jt" thick, two at each joint.) 

The roof is 2Ys" planking covered
with 5 ply roofing, each ply being 
asphalt impregnated felt~mopped with 
hot asphalt before the next layer is 
placed. It is supported by purlins which 

rest on columns 
126 feet high. The ornamental ceiling 
of the main auditorium is suspended 
from the roof trusses. 

The stage opening is bridged by a 
proscenium arch plate girder shown 
clearly in the photograph. It spans 76 
feet and is 6' -3 Yz" deep. Above this 
is another girder that supports the grid
iron and rear wall. This gridiron is 
composed of 3" steel channels spaced 
6 inches apart, and is used for support
ing and manipulating the stage "drops." 
The gridiron girder is 8' -3 Yz" deep and 
also spans 76 feet. 

The columns rest on separate rein
forced concrete footings. The footings 
rest mainly on a sandy gravel with some 

In erecting the steel framework, stiff 
leg derricks, counterweighted and placed 
on rollers so that they could be moved 
easily, were used. The south wall col
umns were first placed and the roof 
trusses were assembled and riveted at 
the base of the columns and then raised 
by the derricks. In raising the trusses, 
they were held at about the quarter 
points on the upper chord. The center 
of gravity of t!-ie trusses was only a short 
distance below the point where the lift 
lines were attached and thus while inher
ently stable, they were nevertheless not 

(Continued on page 156) 

THE SKELETON OF THE AUI)ITORIUM 
Stiff-legged derricks, placed on rollers so they could be moved easily, >y~re used during the first 

months of construction to raise roof trusses to positiOn. 
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Around the World 
With Sparks 

An account of a Minnesota man's cruzse as radio 

operator aboard a freighter 
By WrN C. HrLGEDICK, '26 E.E. 

T HEY call me "Sparks," but that 
merely means that I was the one 
who signed as radio operator on the 

freighter Annison City, bound from New 
York to the Far East. "Sparks" desig
nates the man who is privileged to be 
called at three A. X. to obtain the bear
ings that will see the ship through some 
blasted fog ; he is the man who keeps 
the crew posted with the latest news 
(copied· from a newspaper at the last 
port) ; he is the man the chief engineer 
blames when the circuit breaker trips 
and leaves the ship in darkness. But, 
best of all, he is the man whose time is 
his own from the time the ship touches 
the dock until he is at sea again, and in 
the last few years he has been the one 
who can tune down 'to the broadcast 
range and pull in some hot syncopation 
from home. The advantage in being 
the radio man .is that you have more 
time off.th~m anyone else to see the coun
tries that you visit. 

·On this trip I was particularly fortu
nate in having jl\st enough money to 
enable me to use the extra time to the 
best possible advantage. 

We steamed away from New York on.. 
January 31, and as we left Ambrose 
Light and our escort behind us I could 
not help but wonder what the next few 
months had in store for me. However, 
w·e were now on our course, and such 
thoughts were rapidly driven from my 
mind as I settled down to work and 
tried to get New York with our position 
report. The first day out we ran into 
the Gulf stream, and the temperature 
warmed up to 70 degrees overnight. 
Weather reports, the time tick, press and 
position reports all took up my time. 
Although it is not characteristic of this 
month on the Atlantic, the weather was 
warm and clear; and as the ship 
plowed southward she rolled t;asily from 
side to side. This was surely a sailor's 
paradise. 

Three days later we sighted San Sal
vador; 30 hours later, after passing be
tween Cuba and Haiti, we rounded 
Cape Maisi and sailed out into the Car
ibbean, where a northeast breeze on our 

quarter helped us along to Colon and' 
Balboa. It was in this latter city that 
we fueled for our 4600 mile stretch to 
Honolulu. This required four hours, so 
tvvo of us hired a taxi and went over to 
Panama City, the capital of the Repub
lic of Panama. 

It would require a poet to do justice 
to the ruins of Old Panama, for the 
memory of stone houses and patios beg
gars description. However, the newer 
sections of the town rather spoil the pic
ture for they are very modern. The 
United States government still main
tains· control over the water supply and 
the drainage system, as it did when the 
canal was being dug. . 

At six a. m. on February eighth the 
canal pilot· ·came on board and we 
heaved anchor to begin our passage. 
Electric "mules" eased us through the 
three Gatun 'locks at the rate of fifteen 
minutes apiece, and we entered Gatun 
lake. Here the bare tops of trees could 
be seen protruding from the water on 
each side, and one needed very little 
imagination to picture the engineers 
flooding the countryside to bring the 
water level up to that of Culebra cut, 
and thereby saving five years on the 
canal contract. The vegetation along 
the banks of the canal is typically trop
ical, .and here and there we saw alliga
tors sunning themselves in the warm wa
ter along the edge. 

Four and a half hours after entering 
Gatuh we arrived at the Pedro Miguel 
Locks, with a fresh supply of water on 
board and ready to be lowered back to 
sea level. That night as we steamed out 
we saw the lights fade-the last lights 
that we were to see for fifteen days. I 
was still in communication with New 
York, and continued so for the next two 
weeks, until we passed out of range. 

The first land was sighted at noon on 
the twenty-fifth when Mauna Kea be
came visible through the low clouds. 
The following morning found us pul
ling past Diamond Head Crater and 
into Honolulu. 

Time will not permit full description 
of this interesting city, rightly called the 

WIN C. HILGEDICK 

"jewel of the Pacific." The island of 
Oahu has two high ranges of mountains, 
which give it the roughest and most 
jagged skyline of all the islands in the 
group, and immediately behind the town 
are several extinct volcanoes, rising ab
ruptly from the ocean, and forming a 
background that is most impressive. The 
closest of these is known as Punchbowl 
Crater. 

Between the ranges is the N uaunu 
valley, and a road through this section 
leads to the famous N uaunu Pali. Here 
it is possible to look out over the North 
Pacific, three thousand feet below. One 
entire day was devoted to driving and 
everywhere we went we saw the remains 
of the large lava stream that showed 
that the mountains that now reposed so 
peacefully around us had once been 
capable of death and destruction. 

Along with the others I swam at 
W aikiki Beach, more for . the novelty 
than for the swim, and with the others 
I tried to ride a surfboard and cursed 
the sharp coral. The beach is enclosed 
by a long reef which affords protection 
against the undertow and the sharks 
which infest southern waters. 

Approximately half the population of 
the island is Japanese, and from the ap
pearance of the streets, many of these 
possess curio shops. It is in these shops 
that the Americati tourist pays three 
prices for a tea set and six prices for a 
kimono. These people lend a distinctive 
touch to the city as they shuffle through 
the streets, dressed in their native cos
tume. 

The Amzison City left Honolulu for 
the Philippine islands on the second of 
March, and almost immediately we be-
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gan to encounter the long heavy north
east swell that is. so prevalent in this 
part of the Pacific. For the next twelve 
days we saw nothing hut blue sky and 
water until we passed the Marianna 
group. This group is only one of the 
hundreds of other groups of volcanic 
origin that dot the southern Pacific. As 
we passed through the island to the 
north was a large extinct volcano, which, 
according to the chart, was inhabited by 
approximately twenty copra workers. 
The island to the south had three steam
ing craters, and was apparently unin
habited. 

On March nineteenth we entered the 
San Bernardino straits of the Philippine 
islalids. On our right Pele vomited a 
cloud of black smoke which did its best 
to obscure the brilliant sun without suc
cess. Flying fish in hundreds could be 
seen shooting off on each side of the bow 
as we plowed along, while once in a 
while a fair sized water snake wriggled 
out of our way. 

These islands are very mountainous 
and have many active craters; earth
quakes are of common occurrence. N avi
gation here is very dangerous because 
the tidal currents often reach a speed of 
eight to ten knots. . 

The following morning we steamed 
past Battleship rock and Corregidor, 
famed in history as the spot where 
Dewey slipped under the guns of the 
Spanish fortress when he stormed 
Manila. Five hours later we had been 
scratched on the arm by the quarantine 
officer and were shaving, preparatory to 
going ashore. 

Manila has two distinct sections, the 
walled city and Manila proper. The 
walled city is the older part and contains 
sections of the old city that was under 
Spanish rule. A moat, now dry, and a 
wall averaging twenty f~et in height 
surround the town. The newer part is 
across the river and is well built up and 
modern in every respect. Manila has 
several attractive buildings but no large 
ones. Bilihid prison, reputed to be the 
worst in the world is located here. 

This city is noted for the number of 
reptiles that are allowed to live unmo
lested in almost every section of the 
town. House lizards are everywhere, 
and at night the little fellows can be 
seen on the walls and on the ceilings. 
The natives value them highly, for they 
keep the flies· and mosquitoes, at a mini
mum. 

The hot season began while we were 
here. It lasts for two months and is 
followed by a period of seven months of 
uncertain weather when torrential rains 
come up on a few minutes' notice, last 
for an hour or so and then disappear as 
suddenly as they came. It is a rare day 
in the rainy season that does not produce 
at least one of these downpour~. 

·Cebu, the last port in the Philippines 

was cleared on the third of April ; then 
heading southwest the next day the 

·A nnison City rounded Mindanao, the · 
home of the Moros. From here we went 
down the coast of Borneo. 

On April fifth I was initiated into the 
ranks of deep-sea sailors, for it was on 
that date that I first crossed the equator. 
Father N eptuhe supervised the initia
tion of the neophytes, and under his 
skilful direction we were first bathed 
thoroughly in a mixture of fuel oil' and 
sougee, shaved with a two foot razor, 
and as a climax, thrown over the side 
into a tarpaulin filled with water for 
a final cleaning. The second ceremony 

LOADING THE HOLD 
The holds of the A.nnison Cit)> being loaded with 

steel for the Pacific Coast. 

ended in throwing each other, from the 
mate down, into the tank. It really is 
an error in judgment to take one's first 
trip across the line in a freighter. 

Later on the same day we put in to 
Balik Papin, Borneo for fuel oil. The 
interior of this part of Borneo has been 
penetrated for only a few miles, fo-r the 
only means of transportation inland is 
a small river. While here we were in
formed that the Dyaks, contrary to pop
ular belief, will not harm a white man 
unless they are first molested: N everthe
less, they are headhunters and select 
their victims from the neighboring tribes. 
Before a Dyak youth reaches the age of 
manhood he must have at least one head 
to his credit, and in spite of the reassur
ance that the native whites had given us, 
we decided that the town limits would 
be far enough for us to go. 

While traveling around these differ
ent countries and talking with people 
of several different nationalities one al
way~ uses the English language. Almost 
every operator, whether Chinese or 
Chilean, can "savvy" English. If a J ap 

.is talking to a Dutchman, he uses Eng
lish; and it is surprising how many 
catch words he can use. He says ok, 
nd (nothing doing) , fm (from), bnd 
(bound), wat (what), and many others. 
If two Dutchmen talk together, they use 
these abbreviations in their own lan
guage. 

The Island of Java was reached on 
the seventl't, Suerabaya being our first 
port. Here we began to use the true 
eastern coolie. Their customary clothing 
is a sarong with batik in attractive col
ors and odd shaped figures. . One can't 
help· pitying them as they labor over the 
cargo down in the suffocatingly hot 
holds, for the temperature averages 120 
degrees on deck. They are used to it 
though, and as they work they chant 
rather monotonous and high-pitched 
songs in their native tongue. One often 
sees gangs of coolies pushing carts down 
the street to the tune of thei).' pet songs. 

Semarang, Cheribon, and Batavia 
were also ports of call, the last being 
the capital of Java where the Dutch en
gineers have built excellent railroads to 
connect the pr'incipal cities of the island. 

After a week in Java we steamed 
north and dropped anchor in Singapore, 
the Gibritltar of the East. 

At this time the Chine~:e were swarm
ing south to the Straits Settlements be
cause of the fighting in the north; and 
Singapore certainly got its share. The 
narrow streets of the Chinese quarter 
were cluttered with street bazaars and 
the crowds were almost impassable. 
Riots between the different Chinese fac
tions were of frequent occurrence and 
even the friendly rivalry between the 
'riksha men fostered more than one 
fight. 

The botanical gardens of Singapore 
are considered 'the best in the world. 
Every specimen of tropical plant is rep
resented there. Groves of palm trees of 
every type and flowers of the most beau
tiful colors grow close together, forming 
a jungle in which hundreds of monkeys 
play. 

We lay in the road at Singapore for 
eight days loading tea, tin, and rubber. 
Chinese coasters and inter-islanders 
slipped in and out at all hours of the 
day, and sonietimes the watch had inter
esting experiences at night. 

We finally finished the loading of the 
cargo on the twenty-third .and got un
der way at sundown. The next morn
ing we picked up a pilot who took·us up 
a river ten miles into the province of 
Selangor to Port Swettenham. A tug 
flying the Sultan's colors helped us to 
our. anchorage, and we lay there for six 
hours loading latex. The only things 
here to authorize a name for the place 
were a couple of godowns, which took 
care of the products as they were floated 
down from the interior. 

(Continued on page 168) 



146· 'll)'iLE~ MINNES,OTA TEC>HNO-LOG February, 1929 

Tantalum Alloys 
Although not zn widespread use at present, tantalum has tremendous possibilities 

as a hardener of alloys and /or plating purposes. 

F ROM the ·point. of view of an engi
neer, particularly of a chemical 
engineer, tantalum is a very inter

esting metal. It is strong enough to be 
used in the construction of equipment 
and it resists hydrochloric acid. Any 
metal which will resist hydrochloric 
acid is of especial interest to the chem
ical engineer. The fact that boiling 
concentrated sulphuric acid attacks tan
talum is not important, for sulphuric 
acid can be handled in iron. The engi7 
neer's interest is lessened, however, 
when he learns that this metal is oxi
dized at a relatively low temperature-
400 to 600 degrees Centigrade-and 
that it costs approximately one hundred 
dollars a pound. 

One at once thinks of alloys as a 
means of avoiding these difficulties. 
For it seems possible. that an alloy might 
be found which, while retaining the core 
rosion resistant properties of tantalum, 
would be less easily oxidized. Alloys 
might reduce the cost in several ways. 

Since in preparing tantalum the chief 
difficulty is preparing a metal free from 
alloying elements, it should be much 
easier and less expensive to select the 
materials with which it is to be alloyed. 

If a small amount of tan'talum were 
found sufficient to confer chemical pas
sivity on a more common metal, the al
loys might not be prohibitive in cost, in 
spite of the cost of the tantalum. 

An alloy might be prepared which 
could be used to cover a cheaper metaL 
Considering the high cost and short life 
of enamel-lined kettles, such an alloy 
could be rather expensive and still be 
a commercial success. 

Experience with the elements of tungc 
sten, molydenum, and vanadium seems 
to indicate that if some use could be 
found for the tantalum which would 
make its commercial production profit
able even at high costs, experience in the 
production of the metal would lead to 
new methods of manufacture which 
would reduce the cost and make the 
metal available for still other uses. 

Tantalum alloys, however, seem to 
be the antithesis of Mark Twain's 
famous remark about the weather-ev
erybody does something about tantalum, 
but nobody talks about it. Those who 
speak at all, "say it with patents." 
There is little information· in current 
literature and almost no specific infor
mation save that contained in .patents. 
A number of alloys are listed, but no 
detailed information is given. 

By GEORGE P. NETHERLY, Ch. '29 

Tantalum is reported to alloy with 
platinum to give substances which are 
harder and more resistant to acids than 
platinum itself. Alloys with from 57o 
to 20% of tantalum are mentioned as 
being capable of withstanding heat and 
the action of fused potassium-bisulphate. 
They are more resistant to aqua regia 
than is pure platinum. 1 ra of tantalum 
increases the hardness of platinum 257o, 
and 27o of tantalum increases the hard
ness 407a; Th~ usefulness of such an 
alloy would depend upon· whether or 
not it had scrap value, since its cost 
would probably not be much less than 
that of pure platinum, and its Rroperties 
do not appear to be enough ·better than 
those of platinum to enable it to replace 
that metal for laboratory Use unless at 
a slightly lower, or at least equal, ·net 
cosL 

An alloy of tantalum zirconium and 
iron is reported to be "suitable for heat
ing'; probably as an electrical resistance 
unit. 

An alloy containing: tantalum 107a 
to 20%; zirconium iron, silicon, ti
tanium, or vanadium ora to rora; a 
platinum metal 167a; and gold, copper, 
nickel, or iron 207a; is reported as a 
"passive alloy," i. e. one which does not 
re~dily react with most chemical re
agents. 

AI) alloy with .iron, copper, titanium, 
silicon, and carbon is reported, but no 
properties are given. 

Alloys with aluminum containing up 
to 57d of tantalum· are reported. The 
hardness, ductility, and tensile strength 
of that metal are said to change. The 
amount and direction of the change is 
not reported, but we should expect, 
judging from the effects of tantalum on 
other metals, the alloy to be harder, 
tougher, and stronger than pure alumi
num. 

Other alloys, with molybdenum, iron, 
nickel, cobalt, copper, silver, and gold 
are reported. While few properties are 
given, it is interesting to note that in 
the majority of cases the makers of the~e 
alloys thought enough of them to take 
out patents. The patents are nearly all 
German, British, or American-though 
one or two are Canadian. Of these 
only the American patents are available 
to the writer, and the information in 
this article is chiefly due to such as were 
in print at the Patent Office. 

Historically, the interest in tantalum 

alloys seems to have centered in two 
periods. The first from 1900 to 1914 
(approximately) when the German com
pany of Siemens-Halske was interested 
in the development of a filament for. in
candescent lamps. This period, judged 
from the number of patents taken out, 
reached its height in 1912-1913. When 
the tungsten filament was definitely 
established as satisfactory, interest in th~ 
field diminished, but since 1922 there .has 
been a great effort to use alloys in high 
speed steels, in heq.ting elements, and as 
corrosion resistant' materials. The Brit·
ish patents are mostly assigned to the 
British Thompson-Houston . company, 
but the American patents are scattered. 
The names of the Western Electric 
company, the Vl estinghouse Electric· 
company, and the Haynes Stellite com
pany all appear in the patent literature. 

Tantalum, lil"e iron, alloys with a 
great variety of metals and non-metals 
and is rather rare in the pure state. 
When we speak of iron, we generally 
mean an alloy of iton with carbon, sili
con, and small amounts of phosphorus 
and sulphur. What is meant by the 
term tantalum is by no means certain, 
particularly in the period before 1918. 
After Balke, in 1922, described the 
properties of substantially pure tanta
lum, the term "tantalum" or at least 
"ductile tantalum" came to mean a 
product of at least 99.5% purity, but 
before that "tantalum" might mean al
most any alloy of tantalum with car
bon, nitrogen, oxygen or almost anything 
else. , 

For example, Sir William Crookes 
reported that in an attempt to bore a 
hole in a sheet of tantalum, a diamond 
drill was run at 5000 R.P.M. for three 
days and nights, but made a hole only 
.25 mm deep, and that the diamond had 
been damaged as much as the metal. 
This does not check with Balke's des
cription of tantalum as a relatively soft, 
easily workable, ductile metal, but it is 
easily explained by the fact that tanta
lum unites with oxygen and nitrogen, 
particularly the latter, to give a very 
hard supstance and since in all proba
bility thk metal which Crookes used had 
been w~rked in the air, the reported 
hardnes~ was not that of tantalum, but 
that of .the tantalum nitrogen combina
tion, a material which might be worth 
investigating as a possible material 
for the wearing surfaces of grinding 
machinery. 

(Continued on page 154) 
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Research 1n Analytical Chemistry 
Investigations into the many intricate problems of analytical chemistry are constantly 

being carried o·ut in the School of Chemistry 

T HE task of analytical chemistry is 
not only to develop new methods 
for the determinations and separa

tion of elements, radicals or molecular 
compounds, but also to improve older 
methods. 

Most analytical methods • do not give 
theoretical results, and a systematic study 
of the errors inherent in the method is of 
fundamental importance in the develop
ment of accurate procedures. Formerly, 
analytical chemists tried to solve their 
difficulties entirely in an empirical way; 
if a method did not give theoretical re- · 
sults, the working conditions were var
ied until the results were satisfactory. 
Such a working system is absolutely in
adequate, not only because a good result 
may be obtained by a compensation of 
errors but also because the empiric treat
ment prevents a sound development of 
analytical chemistry. It is very often 
assumed that an analytical chemist ren
ders the same services to the household 
of science as a servant does in the house 
of the people who can afford to hire 
them. If an .analysis has been made, the 
analyst takes a reliable textbook and fol
lows the directions exactly as described. 
If the worker has had enough training 
and has acquired the l'ight skill he can 
be certain of obtaining a good result; and 
finally the performance of an analysis 
is a question of routine and not science. 
However, this part of analytical chemis
try is only the elementary and introduc-. 
tory one. 

Analytical chemistry must be taught 
in a thorough way, because it is impos~ 
sible to train a chemist who is not ac
quainted with analytical procedures. 
The value and significance of practically 
all .the work that is done in the entire 
field of chemistry, is, in the first instance, 
dependent upon the accuracy of the ana
lytical results. I agree with everyone 
that an elementary practical course in 
analytical chemistry is not very pleasant. 
It requires patience and skill to acquire 
the manipulations in this field. How
ever, a student will never be able to do 
any substantial work in chemistry if he 
does not understand the analytical dif
.ficulties involved in his special problem. 

Do not think that an elementary 
course in analytical chemistry only means 
the teaching of manipulations. The stu
dent must understand the reactions ap
plied in his work; he has to be a keen 
observer and must be able to giv~ a logi
cal interpretation of all the phenomena 
he meets. It is not a hard task to teach 

By I. M. KoLTHOFF 

Head of the Department of 
Analytical Chemistry 

a young man without any knowledge of 
chemistry the manipulations of weigh
ing, quantitative precipitation, filtering, 
etc., but analytical chemistry requires 
more than the· skill of the fine hand 
worker. An understanding of fundamen
tals of general inorganic and physical 
chemistry is a requirement, without 
which a course in analytical chemistry 
would be fruitless. 

For this reason both Dr. Gieger and 
Dr. Sarver, in their courses, direct their 
efforts to teaching the student not only 
how to perform an analytical procedure, 
but also to understand the theoretical 
principles on which all themanipulations 
are based. It. may be possible that the 
student does not appreciate the signifi
cance of such an education at the time 
when the course is offered ; later OJ;l, how
ever, when he has obtained a broader 
view on the whoie field of chemistry he 
will be grateful for the thorough prac
tical and theoretical training he received 
in his analytical courses. 

In doing research in analytical chemis
try a profound· knowledge of physical, 
general and sometimes organic chemis
try is required. Especially the under
standing, of physico-chemistry is of fun
damental importance because: first, very 
often important applications of physico
chemical properties can be made; second, 
the problems in analytical chemistry 
very ·often can only be solved on a physi
co-chemical basis. In order to elucidate 
point one, I mention, for example, the 
application which has been made of po
tential measurements for the determin
ation of ion activities and potentiometric 
titrations; the significance of the elec
trical conductivity of a solution with re
spect to cond ucto-metric tittations, ash 
determinations in sugar and other organic 
material, the evaluation of the salt con
tent of tapwater and other aqueous so
lutions. These subjects can only be 
studied and developed on the basis of 
the fundamentals of electrochemistry. 
In this respect there is a close and mutual 
relationship between physical and analyt
ical chemistry. A good analytical chem
ist who desires to raise the standard in 
his field of science must follow the pro
gress of physical chemistry in order to 
keep up to date. The second point men
tioned above is of fundamental import
ance in study of errors, deviations, and 
improvements of analytical methods. 

It is a well known fact that in the pre
cipitation of sulphate as barium sulphate 
the latter is never obtained in a pure 
state; it has the tendency to carry down 
some other constituents present in the 
solution. The barium sulphate is not an 
exceptional case, it is almost impossible 
to prepare absolutely pure precipitates 
or even easily soluble salts. What is the 
reason for the impurity of precipitates 
or recrystallized salts? The answer is, 
"Because they absorb some of the foreign 
substances from the solution." But this 
word ab;orption does not explain any
thing; it is a very convenient expression; 
a kind of wastebasket in which we throw 
all those phenomena which cannot be ex
plained in an exact way. Quite gener' 
ally we say that if a solid removes some 
solute from the solution, absorption takes 
place. But this word does not account 
for the mechanism of the process; absorp
tion may be due to mechanical effects 
(mechanical inclusion and occlusion of 
mother liquor) ; to mixed crystal forma
tion, electrical and molecular effects, and 
it is of the greatest importance for ana
lytical chemistry to study these physico
chemical phenomena intensively. 

This general and incomplete introduc
tion may indicate, why apparently the 
research in our division is done on such 
divergent subjects. As a matter of fact 
there is a close correlation between most 
of these subjects we are studying, though 
at first glance it may seem that there is 
not unitv. 

The purity of salts and reagents is 
one of the subjects in which we must 
be interested. Much splendid physico
chemical work has been spoiled by the 
fact that the workers started with im
pure material. · It is the task of the 
analytical chemist to develop means for 
purifying substances. 

Nothing is absolute in this world an C. 
an absolutely pure substance does not 
exist. One may raise the objections and 
ask, "How about c\ ;stilled water?" This, 
however, is impure; it immediately at
tracts carbon dioxide from the air and 
thus, contains dissolved gases, etc. In 
many cases· we can be satisfied, if we 
can prepare substances containing no 
more than 0.01% impurity, and it is 
of importance to be able to prepare 
these high grade chemicals. This kind 
of work, though not very pleasant, re
quires much skill, patience and care, 
and the experimenter will meet with 
many disappointments. Still the work 

(Continued on page 160) 
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New's from the Technical Campus 
Tension Test High 

Course Offered 
New Equipment Has Been Installed in 

the Electrical Engineering Labora
tory to Handle Extremely High 

Voltages for New Elective 
Course 

A course in high tension testing has 
been opened at the beginning of this 
quarter in the electrical engineering de
partment and has six students enrolled. 
This course is given under the direction 
of Mr. F. W. Springer, but is not wide
ly advertised as an elective course be
cause of the danger involved. The work 
that is performed during the quarter has 
necessitated the addition of new testing 
equipment, adding much to the interest 
of the course. The additional equipment 
this year consists of a 500 millimeter 
sphere gap, a two-circuit voltage regu
lator with range 0-240 volts, and a 25,-
000 volt oil testing unit. 

The 500 millimeter sphere equipment 
consists of two 500 millimeter brass 
spheres mounted on a vertical axis. The 
top sphere is mounted on heavy insula
tion over a wood frame and is in an im
movable position. The lower sphere is 
mounted on brass tubing with a bushing 
at the lower end. This bushing travels 
on a threaded vertical rod with a pitch 
of two threads per centimeter. The cir
cumference of the bushing is divided 
into fifty equal parts, and the gap set
ting can thereby be adjusted to one one
hundredth of a centimeter. This sphere 
gap was originally designed for use with 
the lower sphere grounded. Four high 
voltage insulators have been placed un-· 
der the rod holding the lower sphere 
so that the equipment may be used with 
a 300,000 volt transformer, having the 
neutral point grounded. A resistance 
unit consisting of a nuinber of carbon 
resistors in series is used to limit the cur
rent when the air between the air gaps 
breaks down and an arc is established. 
This sphere gap was built by the West
inghouse Electric and Manufacturing 
company. 

Then there are the three transformers 
that are being used in the various tests. 
One 300,000 volt transformer has a neu
tral ground, giving about half the insu
lation stress. The other two are smaller, 
one being a 50,000 volt transformer and 
the other 25,000 volt. 

The voltage regulator has two separ
ate windings, the primary and the sec
ondary, the secondary varying from 0 
to 240 volts and the primary with 240. 

Finally there is the oil testing set 
which is mounted in a cast aluminum 

case, and consists of a transformer, a 
double-pole self-restoring push switch, a 
control rheostat, a voltmeter calibrated 
in kilovolts, and an oil test cup fitted 
with standard testing electrodes and a 
feeler gage for setting, all of which are· 
mounted on a panel at the top and inside 
of the case. The voltmeter, mounted 
flush with the panel, is calibrated to 
r~ad the voltage induced in the high 
voltage winding. The mid-point of the 
high voltage winding and the control 
circuit is connected to the case, decreas
ing insulation stresses. It has generally 
been found in testing the oil insulation 
of transformers that the top portion of 
the liquid is the less resistant to insula
tion stresses. 

Sanitary Eng·ineers Talk 
at A. S. C. E. Banquet 

A joint banquet meeting of the 
Northwest section and the student chap
ter of the A.S.C.E. was held in the 
Minnesota Union on Friday, January 
25. Mr. Childs, chief engineer of the 
Metropolitan Drainage Commission, 
and Mr. Whittaker, sanitary engineer 
with the State Board of Health, gave 
interesting talks on the relation of sani
tary engineering to the public and the 
proposed sewage disposal plants of the 
Twin Cities. Numerous slides were 
used to illustrate and explain the sub
jects. 

"The plans drawn up by the Com
mission," said Mr. Childs, "are based on 
the probable population of the Metro
politan Drainage Area in 1970. They 
call for an intercepting sewer on each 
side of the river between St. Paul and 
Minneapolis, and a sewage disposal 
plant on Pig's Eye Island, the whole 
representing an investment of approxi
mately $28,000,000." 

Honorary Fraternities 
Annou·nce Elections 

Phi Lambda Upsilon, honorary chem
istry fraternity, announces the election 
of the following men from the senior 
class: Fred Hovde, Max Kantor, Theo
dore Petry, and Harold Rehfeld. 

The fall quarter initiation of Chi 
Epsilon, honorary civil engineering fra
ternity, was held on December 3, 1928. 
The new initiates included Professor 
Leonard F. Boon, honorary, and the 
following students, Rex S. Anderson, 
James B. Hanson, Raymond E. Hertel, 
Robert N. Lohn, George H. Meffert, 
Lyell R. Shellenbarger, and Rolland W. 
Stoebe. Immediately after the formal 
initiation the members held a reception 
banquet in the Curtis Hotel. 

Bordeau Speaks at A. 
I. E. E. Meeting 

Minnesota Alumnus Give's Illustrated 
Lecture on Manufacture and APPli
cations of Synchronous Condensers 

and M"otors for Power Factor 
Correction 

Sanford P. Bordeau, a graduate of 
the Engineering college in 1925 and who 
is at present employed by the Electrical 
Machine l\1anufacturing company gave 
an illustrated lecture on "Manufacture 
and Use of Synchronous Condensers and 
Motors for Power Factor Correction" 
at a gathering of the A.I.E.E. held in 
the auditorium of the Electrical Engi
neering building on Wednesday eve
ning, January 30. 

In the short talk with which he 
prefaced the showing of the slides Mr. 
Bordeau spoke of the growing need for 
motors of a high power factor by power 
consumers. Hitherto power companies 
have generally preferred not to- meter 
the magnetizing current used in the in
duction motors, as this type of current is 
not actually used by the consumer. It 
does, however, form a part of the load 
in the transmission lines and transform
ers and increases the line loss. There is. 
a growing tendency among power com
panies to regulate their rates to the cus-' 
tamer by the power factors of his mo
tors. Moreover, the decreased voltage 
due to the increased current-resistance 
loss must be made up in increased cur
rent in order to produce the necessary 
power to run the motor. 

Mr. Bordeau further stated that as 
a general rule the layman does not know 
anything about the principles entering 
into the use of a high power factor or 
the advantages derived from its applica
tion. The main method of approach in 
working up a sale for a capacitator, 
which supplies the magnetizing current 
and eliminates it from the main line, is 
to acquaint the prospect with character
istics of the two kinds of current, their 
relation to the high or low power factor, 
and the economies resulting therefrom. 
Besides the installation of a capacitator, 
the power factor may be increased by 
the use of a synchronous motor or by a 

· synchronous capacitator. 
Following this a further development 

of the same topic was given by l\II r. 
Brooks of the Gerreral Electric com
pany, during which the action of a frac
tional horsepower motor of the capaci
tator unit type was shown and compared 
with that of the general induction moto--. 
both in regard to starting and operation 
under loads over the rated output. 
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Saibel Secures Rare Viola 
Dr. Edward A. Saibel, instructor in 

the department of mathematics, has re
cently purchased a Thier viola. Johann 
Georg Thier, the famous Viennese arti
san of the 1700's made the instrument. 
Thier made but few' violas during his 
life time spending the major portion of 
his time working on violins and only 
making violas at the insistence of per
sonal friends. The father of the cele
brated composer Mozart encouraged his 
young son to study the viola and at his 
request Thier is said to have made an 
especially fine instrument for the youth 
who was destined to become famous. 

The instrument was p u r c h a s e d 
through Georg Wendler, formerly o{ 
the Leipzig Gewand Haus orchestra. 
For the last century it has been in the 
possession of a family in Eurfert, Ger
many, and it was there that Herr_ 
Wendler was enabled to obtain the in
strument. It was two months in transit 
and was brought into this country with
out duty because of its age. 

F. B. Lindsay Appointed 
to Faculty Post 

The College of Engineering has re
cently appointed Frank B. Lindsay in
structor of mathematics in the depart
ment of mathematics and mechanics. 

Mr. Lindsay obtained a B. A. degree 
with highest distinction· from Indiana 
University in 1921. After teaching for 
several years in Florida, Mr. Lindsay 
returned to Indiana to pursue graduate 
work which he ~ontinued during the 
years of 1925 and 1926. In the fall of 
the latter year, he became principal of 
Smithville High School at Smithville, 
Indiana. During the summer he en
tered the graduate school of Purdue uni
versity where he continued his studies in 
mathematics and physics until his ap
pointment at Minnesota at the beginning 
of the winter quarter. 

A era Club Organized 
The opening of the winter quarter 

marked the appearance of a new club on 
the engineering campus-that of the 
aeronautical engineers. 

Although the name of the club will 
not be ·decided until the next business 
meeting, the ideals of the club, as pre
fented in the constitution, are well de
fined. The purposes of the organization 
are: the promotion of fellowship, the 
exchange of ideas, and the sharing of 

. knowledge among the members. All 
men regularly registered in aeronautical 
engineering a.re eligible to membership. 

The officers for this year are: presi
dent, W. ·Donaldson, vice-president, M. 
Meyers, secretary, R. W. Hill and 
treasurer, Lloyd Kernkamp. 

ALBERT W. MORSE 

Engineer Directs Eighth 
Gridiron Banquet 

As the general chairman of the 1929 
Gi·idiron banquet, which was held on 
February 14 at the Leamington, Albert 
W. Morse, senior electrical engineer; 
·was in direct charge of one of the major 
activities of the University of Minne
sota. 

The Gridiron banquet, which is spon
sored each year by Sigma Delta Chi, 
professional journalistic fraternity, is 
patterned after the Gridiron "i:azz ses
sion" which is held yearly by the news
papermen of Washington, D; C. 

Invitations were sent to 300 promi
nent men, including students, alumni, 
faculty members and graduates of other 
colleges who are prominent in profes
sional and business circles throughout 
the state. Discussions at the banquet 
centered about topics vitally affecting 
the welfare of the University, and were 
conducted under an oath of secrecy. 

Mr. Morse, who is secretary of the 
Minnesota chapter of Sigma Delta Chi 
and president of Pi Delta Epsilon, na
tional honorary fraternity in journalism, 
has been active in publication work and 
has held the positions of managing edi
tor of the TECHNo-LoG, night editor of 
the Minnesota Daily, and important 
positions on the Gopher, the Ski-U-Mah, 
and the Alumni Weekly . 

Mr. Morse is a Chi Phi, a Theta 
Tau, and a member of Mortar and 
Ball and the Shakopean Literary Society. 

He has been ·active in the Arabs dra
matic club, directing the publicity one 
year, and for several Engineers' Days he 
has edited the Green Daily. 

G. E. Refrigerator Tested 
The electrical engineering department 

has just finished testing a new General 
Electric refrigerator . that has been in
stalled in the laboratory. It has a single 
phase A. C. motor run on a current of 
approximately two amperes at 115 volts, 
having a power capacity of ten watts. 

The refrigerator i~ supposed to pro
duce temperatures as low as ten degrees 
below zero, and it was the purpose of 
the department to run a four day test 
and see if it would meet the specifica
tions. It is recorded from the results of 
the test that a temperature of -21 de
grees F was reached within the refriger
ator one inch from the bottom of . the 
cabinet, and a -31 degrees F was 
reached in the cooling unit. 

These tests are preliminary to experi
ments that will be run testing the action 
of storage batteries, primary batteries, 
standard cells, relays, etc., at ~empera
tures covering a comparatively wide 
range, and the refrigerator will be 
brought into play to supply the colder 
temperatures at which the work will b~ 
carried on. Up to this time, if any work 
Was done in which a low temperature 
was required, the men were for~ed to 
work· through open windows in .otder. tp 
utilize the outdoo'r temperature. ·. )L 

Jinx Held Sans Bathtubs 
After many delays and changes in 

plans that threatened the success of the 
party, the Jinx ball was held on the 
night of January 25. 

The ball met a setback when Dean 
Blitz decided, about. two weeks before 
the night set for the party, that the 
chosen theme, "the bath-tub party," was 
apt to ruin the morals of the students. 

After due deliberation the members 
decided to get far away from the old 
theme and d~rive inspiration from the 
Apaches, the famous gangsters of Paris, 
among whom bathtubs are unknown. 
The Dean's approval was then secured. 

On the evening set, about eighty gaily 
dressed couples gathered in the center 
of the underworld of Minneapolis, the 
South Side Auditorium, and the Sixth 
Annual Jinx was on. 

At twelve o'clock the grand march 
was formed with Dudley C. Bayliss, 
senior architect and president of the or
ganization, accompanied by Janet Lieb, 
senior in the college of .engineering, at 
the head of the line. After him in or
der came Lawrence E. Hovik, senior 
architect and vice-president, Milton 
Melzian, associate art editor of the 
TECHNO-LoG, Fred M. Hakenjos, art 
editor of the TECHNO-LoG, and Jack 
Tews, for some time cartoonist on the 
TECHNo-LoG Staff. 

(Continued on page 166) 
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Siemens- Schuckert 
H. F-1. I-lanft, a Minnesota alttmnus of 1925, spent last year as an exchange engineer in 

the employ of Siemens-Schuckert. 

lf T . was one day in 1927 that W. S. 
Jl Rugg of Westinghouse and Dr. A. 

Stauch of the Siemens-Schuckert 
Company of Berlin, Germany, sat in an 
office at East Pittsburgh and planned to 
exchange engineers between the two 
companies. When Dr. Stauch returned 
to Europe the arrangements had been 
completed. Each year selected young 
engineers of Westinghouse were to 
travel to Germany for twelve months 
of service with the Siemens-Schuckert 
Company. And each year young engin
eers of the German organization were 
to arrive in the United States for engin
eering ,,York with Westinghouse. 

On September 17, 1927 H. H. Hanft, 
Railway Equipment Engineer, and W. 
M. Prudham, Switchboard Engineer, 
walked up the gang plank and sailed for 
Antwerp, the first two exchange· engin
eers which Westinghouse has sent to 
Germany. 

They landed at Antwerp and immed
iately proceeded to Brussels. A day 
there, and an overnight run to Berlin 
gave them their first taste of things con
tinental. Their initiation into the mys
teries of night travel was a revelation 
Chucked into a compartment with a 
family of four, they did "as the Romans 
do", made themselves at home and tried 
to sleep on the seats. But in engineering 
terms the experiment was unsuccessful 
for their neighbors beat them to it, and 
the combination of tightly closed win
dows and concerted snoring was too 
great a handicap. . 

Having been properly registered as 

an employe at the Siemens-Schuckert 
W arks, Hanft was shown the drafting 
board whe~re he was to spend three 
months at control drafting and design. 
Here he discovered that German as he 
had been taught in the United States, 

Hugo H. Hanft, E.E. '25, standing on one of the 
exterior galleries of the l\1ilan Cathedral. 

was not even distantly related to the 
language spoken in Berlin. With the 
chaps in the Office as his teachers, Hanft 
began his studies in speaking like a Ber
liner. But the language of the drafting 
room was not always the language of the 
drawing room and after three embar
rassing situations he discovered the wis
dom of learning from a dictionary the 
exact meaning of terms before using 
them. 

In time, four months of locomotive 
layout by Hanft were followed by five 
months at miscellaneous railway calcu
lations. And in the shops he discovered 
much of interest in manufacturing meth
ods. 

With a total of 110,000 employes, 
the Siemens organizations, Siemens & 
Halske and Siemens-Schuckert are con
siderably over twice as large as Westing
house. Siemens & Halske produces 
scientific instruments, meters, relays, sig
nal systems, and other apparatus not in
cluded in power apparatus. The Siem
ens-Schuckert-werke, in addition to man
ufacturing all classes of power and in
dustrial equipment, include a civil and 
construction engineering organization. 
This part of the organization, the Siem
ens Baunion, installs steam and hy
draulic power plants, subway and ele
vated railway systems, and undertakes 
other genet:al construction work. 

The development of a tool steel capa
ble of drilling and turning glass, or the 
building of boilers generating steam at 
3600 pounds pressure, and 2400 pound 
pressure steam turbines will illustrate 
the varied fields entered by Siemens
Schuckert. A cable works near Siemen
sstadt supplies the other plants with cop
per in the form of wire, bars and cables. 
Adjacent to the cable works in Garten-: 
feld is a rubber factory, supplying Siem
ens needs for rubber .and kindred 
products. 

In some parts of the shops blind 
workers do drilling, tapping and simple 

(Continued on pa_qe 162) 
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Our Masthead--Present and Future 
1f N the past it was easy to get on the TECHNo-LoG staff. 
ll It is still easy to get on the staff. In the past after a man 
had made the staff he was there forever, now he has to work 
to remain there. 

At the beginning of the year the TECHNo-LoG staff decided 
that only the men that were working would remain on the 
mast head. In the meantime effort has been made to speak to 
all of the men and tell them of this decision. As a result the 
number of men that are being honored by having their names 
on the masthead is decreased. 

In the mixup and the dropping of men from the staff there 
may have been some injustice done. It is just possible that 
some of the men have only been asleep and have not realized 
that they were passing thir share of the burden off on to the 
shoulders of some one else. If this is so we hope that these 
men will continue to do their work and merit the replacing of 
their names on the mast head. The death rate has been high 
and will remain high for those who are not trying to improve 
the TECHNo-LoG in every possible way and who are not giv
ing the TECHNO"LoG the best that they have in them. 

The men who would like to work on the staff are asked 
and invited to come down and join us. The present staff 
needs help and welcomes all newcomers, the only qualifica
tion being willingness and a stick-to-itiveness that never says 
die. W ark of course must be done, not much, but then not 
too little, at least some work for every issue. 

Entrance Requirements 
1fT is probably just as well that many of the students attend
Jl ing classes in the main engineering building are of Scandi
navian ancestry. Those races are noted for their ability to 
maintain their equilibrium while traveling on skis, and it 
seems to be a pre-requisite that all men descending to the 
ground floor of this building travl!rse a slide unequaled in the 
annals of sport. 

The main difficulty seems to be that the tread of these steps 
which was probably constructed to an established formula. but 
nevertheless is none too wide, is worn until it slopes down
ward at an alarming angle. In. dry clear weather this diffi
culty may be overcome by taking the steps in one jump, but 
when the sun does not shine, and ice to a thickness of half an 
inch covers the stairs, the going becomes more difficult. One 

may get down safely by being very careful, clutching the 
concrete, and taking one's time-but with an armful of books 
one can't clutch; an instructor with his hand on the lock is 
watching the time-and besides, someone else is apt to upset 
calculations by forgetting that the slide is there. 

As matters stand, these stairs benefit a minority group in 
the college-those men who pledged fraternities at the first of 
the quarter and who will soon go through a period of chas
tisement. After ten trips down, no man need worry about the 
paddles that his brothers-to-be will wield. He will be case
hardened. 

Scholastic Honors /or Athletes 

COLLEGE is often known as a place where brains and 
brawn meet. The purpose of each is to uphold the hcm

ors of the institution, but in quite different manners. Usually 
the athletic type of man is not blessed with more than brawn 
and therefore scholarship plays hard on. his eligibiiity. Vic~ 
versa, seldom are honor students known as demons on the gTid
iron or in other forms of athletics. The fact is, that too many 
of our husky athletes are not interested in anything but 
athletics and harbor the excuse that practice and training 
require too much time and consequently leaves none for de
velopment of scholarship, and on the other hand our Phi Beta 
Kappa's and Tau Beta Pi's find themselves too busy to bother 
about physical exertion. 

To possess both of these assets .is almost superhuman. 
Mr. Rhodes realized this when he founded the Rhodes schol
arships. Many scholarships reward students having out
standing scholastic ability, but very few recognize a man of 
athletic ability. A man who is able to go out for football 
during the fall and spring quarters, becoming an all-confer
ence quarter-back, play varsity basketball during the winter 
quarter, and finish a course in chemical engineering with 
honors in the scheduled time, which is less than the ordinary 
person requires, together with upholding a social position on 
the campus is to be praised; Such a man is Fred Hovde. 
Being elected to Tau Beta Pi, honorary engineering frater
nity, and Phi Lambda Upsilon, honorary chemical fraternity, 
it not enough; Rhodes scholarship is not all Mr. Hovde de
serves. He is without doubt one of the most outstanding men 
the University of Minnesota has produced. 

.~ 

Jf7 hy Are You Here? 

W HY are you here? That is a question that all of us 
can try to answer and do ourselves no particular harm 

by the answering. If we are here, as most of us say, to get an 
education-the best possible education, why is it that so many 
men drop out of school? Why is it that so many men are 
dropped frorn the University? 

The men that are dropped are perhaps in the wrong depart
ment and will be able to do excellent work in some other 
branch of learning, or perhaps these men became more inter
ested in the good times that presented themselves than in the 
vvork that was to be done. 

Winter quarter is the one in which the most of the social 
affairs of the students are held and while a certain amount of 
training! in this line is of immense value to all men, the train
ing is so easy to take and so hard to avoid that it often takes 
the upper hand. This is a true but terrible fact and is one 
that we should all try to put behind us and leave out of our 
thoughts. 

Perhaps another hour's work each and every evening will 
raise our grades from an F to a D or from a D to a C and 
isn't that sufficient to warrant this additi'onal hour's work? 
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Around the World With Our Alumni · 
Chemicals 

'19-.f.-rthur C.· Beckel stopped in for 
a visit the other day while on his way to . 
Brooklyn. He has been teaching at the 
North Dakota State Agricultural College 
but is now on his way to a new job in the 
organic department of Long Island Uni
versity. 

'19--T. R. Rogness, who is teaching at 
the University of California, will have a 
course in Photochemistry at the summer 
session of the University of Chicago. 

'22-Betty Sullivan has been promoted 
to the position of head chemist at the Rus
sel Miller Manufacturing company. 

'22-N orman Cassel is spending a pleas
ant winter in Switzerland. He is there 
on business for the United Piece Dyeing 
company of Paterson, N. J. 

'24-Winslow S. Anderson is now dean 
of men at Rollins college, Winter Park, · 
Florida. "Doc," who took his M. S. 
in industrial chemistry at Minnesota with 
the intention of continuing in the teaching 
field, has at last received his wish. Until 
now he has been serving very efficiently 
as a national officer in his fraternity. Be
sides his administrative work at Rollins, 
he is teaching several classes there. 

'24--Dr. Walter M. Lauer is now the 
proud father of a baby girl. He is ·not 
sure yet that Miss Lauer, who was born 
January 20, will join him in teaching the 
intricacies of organic chemistry to rather 
dumb Minnesota students. 

'26-Joseph H. Kugler is with the Min
nesota Mining and Manufacturing com
pany at Minneapolis. 

'27-Arthur A. Elston is working for 
the Dow Chemical company at Midland, 
Michigan. His address is. 512 E.. Els
worth St. 

Civils 
'15-Earle D. McKay was recently pro

moted to the managership of the Duluth 
office of the Universal Portland Cement 
company. 

'22-Carlisle G. Fraser was married to 
Dorothy Larkin on December 29 at San 
Diego. Carlisle is. working as an engineer 
with William C. Fraser, and he may be 
reached at 810 Guardian Life Building, 
St. Paul, Minnesota. 

'23-Clifford L. Sampson is now trans
mission engineer with the Northwestern 
Bell Telephone company at Des Moines, 
Iowa. 

'23-W. L. Maiser is acting as a con
struction engineer in Chicago. He mar
ried Miss Blanche E. Stodola of Minne
apolis. From what he writes, we get the 
im.pression that he is not sold on the south, 
for he is building an 'apartment house for 
negroes in the heart of the negro district 
of Chicago. 

'24--Archie R. McCrady, the St .. Pat 
of· 1924 has just published a book on 
Patent Office practice and has forwarded 
a copy to the .Engineering Library. He is 
a patent lawyer for the Western Elec,tric 

company at the Hawthorne plant. Archie 
is now the father of two baby girls. -

'26---=B. A. Johnson. is with McClintic 
Marshall company and is specializing in 
structural steel work. 

'26-Edward C. Gould is another man 
of the '26 class that is with ·McClintic 
Marshall company of Chicago. His ad
dress is 62'1 E. 72nd street, Chicago, Illi
nms. 

Two graduates of 
the- school of Mines 
and Metallurgy, 
Thomas,' F. An
tlt·ews, above, and 
lVIaynard E. Heins 
\vere drowned re
cently when their 
boat upset while 
they were duck 
hunting near N'do
la, northern Rho
desia. 

"Tmn" Andrews 
received his E. M. 
degree . in geology 
in 1926. His senior 
thesis was on the 
''Theory • of Ore 
Flotation" and on 

this thesis he won the .Sigma Xi undergraduate 
prize, carrying with it his key in this 'fraternity 
and a remission of his first year's dues and ini
tiation expense. Im1nediately on receiving his. 
degree he went to Africa on a geological expedi
tion where he ren1ained for nearly a year, re
turning after the. death of his father last winter. 
In June he and Mr. Heins joined a party a{ 
geologists who were going to Africa· to take part 
in some new 1nining developments. ,. 

The party going out to take positions ·with the 
Roan Antelope Mining company which ·was open
ing up new n1ining development ·in northern 
Rhodesia, was made up for the most part of 
students and alumni of l\1innesota who had ma
jored in geology. 

Mr. Andrews 
was a .n1ember of 
Theta Tau, pro
fessional engineer
ing fraternity and 
was active on sev
eral university pub
lications. He was 
Mines editor of the 
TEcHNo-LoG for 
two years and spent 
some time on the 
Gopher staff. 

Mr. Heins grad
uated in June, 1928, 
and was a member 
of Phi Tau Theta 
fraternity. 

'26-Edward Young recently resigned 
his position with the District Engineer's 
office at Detroit, Michigan, to take a posi
tion with the Universal Portland Cement 
company. He will work out of the Min
neapolis office. 

'26-Conrad Cooper, one time center on 
the Minnesota football teain, has resigned 
his position with the Minneapolis branch 
of the Universal Portland Cement com
pany .. He has accepted a position with an 
Industrial Efficiency company in New 
York. 

M echanicals 
'14--J. A. Colvin is still with the engi

neering section of the .. Northern States 
Power company at Minneapolis. He was 
very active in the recent North Central 
Electric Association convention that was 
held in Minneapolis. 

'14--Melvin Ovestrud- recently resigned 
his position with the Twin City Forge and 
Foundry company at Stillwater, Minne
sota, to become superintendent of the Pio
neer Gravel Equipment company of Min-
neapolis. ' 

'19-Art Baker is now working 111 an 
industrial survey with the St. Paul Asso
ciation. 

'25-Russell E. Backstrom married 
Miss Helen R. Parker (Int. Dec. '25) 
last September and after a motor trip 
through the state and Canada has settled 
down at Cloquet, Minnesota. He is em
ployed by the Wood Conversion company, 
a subsidiary to Weyerhauser company, 
and is working in the engineering depart
ment. He invites all his former class
mates who pass through Cloquet to stop 
in and visit him at 116 Avenue C 

'26-Harold Rollins came to Minneapo
lis with Melvin Ovestrud as a draftsman 
for the Pioneer Gravel Equipment com
pany. 

'26-Word reaches us thati George W. 
Mock has recently resigned his position 
with the Universal Portland Cement com
pany of Duluth. 

Mines 
'10-Ha~ry R. Bischoff recently spent 

a day at the .. School of Mines. He is is 
mining engineer at Haileybury, Ontario, 
Canada. 

'12-George L. Harrington is with the 
Standard Oil company and is located in 
Argentina, S. A. 

'12-Clark N. Woodis with his wife 
and two sons were the guests of the 
School of Mines during the past month. 
Clark is still ranching in Colorad.o. 

'15-Williain V. Butler is on leave of 
absence from his work in the ·Belgian 
Congo. 
'23-Hen~ri E. LaTendresse is in Min

ne8polis on a business trip from Africa 
where he has been doing geological pros
pecting for the past five years. 

'23-John L. Middleton recently re-
. turned from the Belgian Congo. After 
a short visit in Minneapolis and the States 
he plans on returning to a land where 
there is no winter. 

'26-Ralph L. Johnson is sales engineer 
for the Marion Steam Shovel company 
and is now located at Albany, New York. 

'27-T. E. Jerabek is employed in the 
experimental and development department 
of the Lincoln Electric company of Cleve
land, Ohio.- "Jerry" reports that he has 
taken out patents on a new automatic 
welding mechanism and assigned the 
patents to the Lincoln Electric. 
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You can make 
your basket 
after college, too 

Is it so different after all-this world 
beyond the campus gates? 

Men in industry have their baskets 
to shoot at. They have their 
scores to make. Not on regulation 
courts, perhaps; but what of that? 
The principle is the same. 

The five man Varsity becomes the 
five thousand, or fifty thousand, man 

. industrial organization. 
Not one opponent, but dozens, press 

in on all sides. From colloidal solutions 
to coordination of personnel, from elec
tronic phenomena to fundamental com
mercial trends, the battle goes on. 

Plenty of chances for the man 
with the mental training to match 
his wits against the questions of 
the day! 

Weerern Electtic 
SINCE 1882 MANUFACTURERS FOR ·THE BELL SYSTEM 

Patronize our advertisers and mention the Techno-Log. 
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The methods of manufacture of these 
alloys depends upon the type of alloy de
sired. In alloys where carl:ion is desired, 
or at least does no harm- (such as steel), 
there is no difficulty in producing the 
alloys. They can be made by reducing 
tantalum compounds with carbon, and 
should not be particularly expensive. In 
cases where the alloy must be made from 
the pure metal, the price of the alloy 
would depend upon the price of the tan-
talum. · 

The following methods have been 
used in the production of tantalum al
loys: 

1. 'fhe fusing together of the metals 
to be alloyed. Because of the tendency 
of tantalum to combine with oxygen and 
nitrogen at high temperatures,· this must 
be done in vacuum in an electric fur
nace. 

The addition of tantalum oxide or 
the natural iron or manganese tantalate 
to a molten bath of the metal. Carbon 
or silicon must be present in the bath as 
they serve to reduce the oxide to. the 
metal which alloys with the metal in 
the bath. This method is used in the 
manufacture of alloy steels. 

The reduction of tantalite (Fe(Ta
Os) 2) and wolframite (Fe W04) 
mixed in equal proportions in the elec
tric furnace with carbon, or by the 
aluminum thermite reaction. The re
sulting allo.y of tantalum and tungsten 
can be purified and is used in the manu
facture of allo.y steels. 

The reduction of tantalite with iron 
oxide in an electric furnace produces an 
iron alloy containing about 30o/o tanta
lum which can be used in 'the making of 
alloy steels. 

Tantalum can be alloyed with nickel 
by mixing the powdered metals and 
pressing them into shape with great 
pressure. The resulting masses are heat
ed to incandescence in vacuum. The 
alloys produced by this method are said 
to be hard to. work. 

A more convenient way of forming 
the alloy of nickel and tantalum is to 
fuse a mixture of nickel and tantalum 
oxides with carbon in an electric fur
nace. This forms the carbides of the 
metals. The carbides are then reduced 
by fusing in vacuum with more tanta
lum oxide. This produces a white mal
leable alloy. The difference in the prop
erties of the tantalum-nickel alloys de
scribed is probably due to the fact that 
the alloys produced by pressing artd 
heating were low in tantalum (5% to 
20%) while those produced by the sec
ond method are naturally high in tanta
lum since in order to reduce the nickel 

Tantalum Alloys 
(Continued from page 146) 

carbide the tantalum must be at least 
fifty percent of the alloy. 

The metal to be alloyed may be 
melted and a halide of the alloying 
metal mixed with calcium carbide added 
to it, or the halides of all the metals to 
be alloyed may be mixed with calcium 
carbide and added in small amounts to 
a previously heated crucible. When cop
per and potassium.-fluotantalate (K2Ta 
Fu) were treated in this manner to form 
an alloy containing 20o/o tantalum, part 
of the tantalum separated out upon cool
ing and was left behind when the alloy 
was dissolved in acid. This method 
would be convenient for laboratory pro
duction of small amounts of a given al-

- loy, but does not seem to be usable on 
a large scale. 

Tantalum, like tungsten and molyb
denum, possesses the property of harden
ing steel when present in small quanti
ties. When used alone, the effect of tan
talum is similar to that of chromium. A 
ternary steel of tantal~m, iron and car
bon would nbt be commercially practical 
unless tantalum were available at a price 
which would compete with that of 
chromium. 

The properties of the useful alloys 
known as high speed steels are improved 
by the addition of tantalum. Their 
strength and hardness at red heat are 
increased, and their liability to crack 
while forging are greatly decreased. A 
typical high speed steel of this type con
tains: 

Tungsten .. , .. .,., _______ .. .18.400o/o 
Chromium .... , ............ .14.800% 
Tantalum ......... _ 2.000% 
Carbon .780% 
Sulphur ............. , ................ Trace 
Phosphorus _ , .. ,........... .009o/o 
Silicon ,........ .... ........ .400o/o 
Manganese .................. .520% 
Cobalt _ .............. ,...... .. .300% 
Vanadium _ ....... ......... .780% 
Iron ............ , ... _~_The remainder 

It is claimed that this steel can be 
hammered from ingots without showing 
cracks. It has a fine grained textui"e 
even when cast, and can be cast directly 
into milling cutters and similar tools 
which are strong and tough. lt is diffi
cult to break by impact, and lathe tests 
show it to be equal to the best high speed 
steels in cutting efficiency. 

Another alloy of steel made in the 
same way contains: 

Carbon ................. 20 to .50o/o 
Chromium ......... , .. ;70 to• 1.60o/o 
Tantalum ........... ,.10 to .30%_ 
Iron , .................. The remainder 

It is said to be exceptionally strong 

and tough and to be useful for springs, 
gun barrels and machine parts where 
sudden strains must be carried. 

An alloy of tantalum and. iron has 
been suggested as having valuable prop
erties for use as a watch spring, as it is 
strong, non-magnetic, very hard, and 
resistant to wear and co-rrosion. 

Another alloy suitable for cutting-
tools contains: 

Carbon .................. 1.0 to 3.5% 
Chromium .......... , ... 6 to 2.0o/o 
Cobalt .... , ............... 1.0 to 6.0;7'o 
Nickel, Molybdenum, Vanadium 
and Tantalum , ........... up to 1% 

Tantalum, however, does not seem to 
have met with any great success in the 
steel industry. Probably this is due to 
its cost for certainly the alloys men
tioned have a number of interesting 
pi·operties which should make them 
popular. Yet tantalum steel is of so 
little importance that it is not even men
tioned in a discussion of alloy steels in 
'.;The Journal of the Royal Society of 
Arts for 1928." 

. A patent taken out by F. T. Mc
Curdy in J 923 shows that tantalum 
greatly increases the cutting efficiency of 
t)le stellite alloys. In fact an increase of 
33% is claimed in one case. The alloy 
is made by adding metallic tantalum or 
tantalum oxide to the ladle. This alloy 
seems to have a good chance of commer
cial success as stellite is a high priced 
material anyway and tantalum added in 
the form of the naturally occurring 
Manganese or iron tantalate should not 
increase the cost greatly. 

The corrosion resistant alloys of tan
talum are even more interesting. The 
surprizing thing is that pure tantalum, 
although it is incapable o.f being heated 
in air and is attacked by sulphuric acid, 
is on the market as a laboratory ware 
when alloys are known which have much 
more desirable properties than the pure 
metal. 

For instance, an alloy of 95-:J'o nickel 
and 5;Yo tantalum can be boiled in aqua 
regia without alteration and can be 
heated in air without oxidizing. The 
first attempt at making this alloy was by 
pressing the metallic powders and heat

. ing in a vacuum. This method would 
not be commercially practical, but there 
appears to be no reason why this alloy 
could not be made by the reduction of 
the carbides of the metals by the addi
tion of tantalum oxide imd the resulting 
alloy fused with enough nickel to bring 
it to the proper composition. Such alloys 
are said to be hard to work. That may 
accouri.t for their unpopularity. It h;s 
been $uggested that if iron is added to 

(Continued on pa(je 158) 
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Jenkins 3 in. Iron Body 
Globe Valve installed on 
hot water pumps, This 
valve has been in serv• 
ice since z8g8. 

A Jenkins Valve 
''Class of '98'' 

This Jenkins 3" Iron Body Globe 
Valve was made in 1898 and has 
seen continuous service since 
that time in the New York City 
works of R. Hoe and Co., Inc., 
world's largest manufacturer of 
printing presses. The photograph, 
which is unretouched, shows the 
valve installed. on hot water 
pumps.· 'rhis valve is one of a 
good-size!! number of Jenkins 
"Class of·'98" valves in use at 
the Hoe plant. 
The performance of these 
"ninety-eighters" can be matched 
in hundreds of industrial installa
tions throughout the country 
where veteran jenkins Valves are 
on the job. Instances are not un
common of Jenkins Valves which 
are still in service after thirty, 
thirty-five and even forty years. 
There's a Jenkins Valve for prac
tically every power plant, plumb
ing, heating and fire protection 
requirement. Jenkins Valves are 
furnished in bronze and iron, in 
standard, medium pressure and 
extra heavy types. 

JENKINS BROS. 
80 White Street .. ·· ...... New York,N. Y. 
524 Atlantic Avenue ........ Boston, Mass. 
133 No. Seventh Street .... Philadelphia, Pa. 
646 Washington Boulevard •. , .. ChicatJo, Ill, 

JENKINS BROS., LIMITED 
Montreal, Canada London, England 

Fig. 325 
Screwed, Jenkins 

Standard Iron Body 
Gate Valve 

Send for a 'booklet 
descriptive of Jenkins 
Valves for any type of 
building in which you 

may be interested, 

~eriklflsrrarves ~~ f V' SINCE 1864 

Vital! 
ra~~~'r is just as vital to use good 

printing* (regardless of what 
business or profession you 

may be in) as it is to use good ma. 
terial and up-to-date equipment in 
the construction of a building that 
is to endure. 

The character of your printing 
reflects the quality of your services 
and is largely the determining fac
tor in your client's choice. 

The experience and knowledge 
in matters. of printing of The Lund 
Press, Inc., is at your disposal. 

*"Leave It to Lund" 

=======The======= 

LUND PRESS 
I N C 0 R P 0 R A T E D 

406 Sixth Ave. So. Minneapolis 

P~tronize our advet'tisers and mention the Techno-Log. 
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The Northrup Memorial Auditorium 
(Continuec! from page 142) 

rooms, one designed for a broadcasting 
studio where music of the university 
band or a largei· chorus may be broad
cast ; the other designed for meetings of 
learned societies such as find no proper 
accommodations on the university cam
pus at the present time. In connection 
with the latter are smaller committee and 
round table rooms, and in connection 
with the broadcasting room, which, from 
its sound-proof construction would also 
serve admirably as a band practice room, 
are small rooms for the band library, 
band instruments, and band leader. 
These two groups of rooms are provided 
with separate outside entrances, and can 
be Ufed independently of the other parts 
of the building. 

On the various floors of the building 
there are rooms that may be used for any 
assigned purpose such as retiring rooms, 
office, exhibition rooms, etc. A matter of 
importance that has been ca.refully 
studied and provided for is the general 
circulation to permit easy, direct, and 
safe entrance and exit of crowds and ac
cess to the various parts of the building, 
and also ·the arrangement of the corri
dors to act as buffers against outside 
noise or disturbances. 

One of the most vital considerations 
in the design of auditoriums is that of 
acoustics which, thanks to comparatively 
recent and scientific advance, is now 
upon a thoroughly scientific basis, and 
no longer a matter of mystery and vague 
theory. The question of . satisfactory 
acoustics was one of the first to be con
sidered, and determines, in large meas
ure, the form and shape of the room 
itself. In the present instance, this has 

. been a controlling factor, and after the 
design of the auditorium was developed 

to tentative form, the drawings were 
submitted to acoustical experts for scien
tific analysis and report. While a com
plete description could not be given here, 
it may be mentioned that the part of the 
auditorium room toward the proscenium 
arch has been given the approximate 
form of a paraboloid in order that the 
sounq may be thrown forward in 
straight lines, avoiding cross reflections 
which result in reverberation, echo, and 
confusion. In the rear part, the flat side 
wall surfaces have been treated with 
sound absorbing materials. The scienti·· 
fie analysis showed that the form of audi
torium adopted was particularly favor
able for insurance of good acoustics and 
expectations are that the spoken voice 
without amplification can be heard dis
tinctly and clearly in all parts of the 
room and that music will be heard with
out confusion or echo. 

If resources permit the completion of 
the building in all its parts as designed, 
Minnesota will have probably the largest 
and best equipped auditorium of any uni
versity of this. country. It will have 
architectural character, a degree of com
pleteness, and quality of finish, together 
with comfort to the audience including 
seating and ventilation, that will make 
it a source of pride and satisfaction 
to the University of Minnesota, and to 
those alumni and friends whose subscrip
tions have made the building possible. 

Prof. S. C. Lind of the School of 
Chemistry spoke before the Indianapolis 
Chamber of Commerce on the subject 
"New Possibilities among the Hydrcar
bons" on a recent visit to that city. 

The Skeleton of the 

Auditorium 
(Continued from page 143) 

difficult to move into place on the col
umns. The counterweights were .placed 
in the same plane as the boom when lift
ing so that no lateral forces were intro
duced that might tend to cause swaying 
of the trusses when they were lifted. 
The trusses were given 1 Yz" camber 
to take care of the deflection that would 
occur after the roof was placed. The 
end posts of the trusses were riveted to 
the columns, the process of riveting and 
releasing the trusses from the derricks, 
progressing simultaneously to avoid ini
tial stresses. 

The double plate girders were re
ceived complete from the shop and then 
we1'e raised and riveted to the columns. 
The balcony truss was delivered from 
the shop in three sections which were 
connected, when in place, by 864 turned 
steel bolts, about one inch in diameter. 
Bolts were used in preferepce to rivets 
to insure perfect alignment of the truss. 
The cantilevers were then assembled 
and supported on the balcony truss. 

A sketchy description cannot do jus
tice to such a structure. A large vol
ume could be written about the details 
and difficulties encountered in the de
sign, and the process of erection. At 
best, this account can only serve to give 
some vague impression of the magnitud.e 
and complexity of the steel and concrete 
skeleton of the auditorium. Only a tiny 
percentage of those who enter the build
ing will ever appreciate the thought and 
effort, intelligence and strength required 
to provide a safe, economical and beauti
ful structure, eminently suited for its 
purpose. 

HARVARD 
_Always 

BARBER 

It Pays to Look Your Best 

and 
BEAUTY SHOP 

TRY Us NExT TIME 

W. C. JOHNSON, Prop. 

· 608 Washington. A~e. S. E. 

Dinsmore 8131 

r-fHE BEST 
MALTED MILKS 

Campus Pharn1acy 
ACROSS FROM 
MILLARD HALL 

fjladstone 1076 
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Wherever Wheels and Shafts Turn 
. The swift strides made by Timken through long research 
arid large resources have placed Timken Bearings in the 
forefront of the economics of a mechanical age .. 

Daily new uses are found, new applications, new advantages, 
and daily Timken sweeps to new peaks. 

At every turn-in industry, transportation, mining and agri
culture-Timken Bearings are at work in railroad and street 
carjournals, motor cars, buses, trucks and machinery of all 
kinds, opposing friction with anti-friction, waste with saving. 

Wherever power is applied through moving parts, Timken 
Bearings are bettering the work of the world-holdingfriction 
in check, carrying radial and thrust loads, resisting wear, 
cutting production costs and increasing production wher
ever wheels and shafts turn. 

"Timken-Equipped" and its practical application should be 
carefully followed by every student of proper power trans
mission. 

~THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

.,.,. 
BOLLER BEAiliN.GS 

Patronize. our advertisers_ aud metzi:ion the Tecl11io-Log. 
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such an alloy, its working properties· are 
improved without loss of corrosion re
sistance, but no data is available. 

Another interesting alloy contains: 
Zirconium ....................... 7% 
Tantalum ............................ 53ra 
Columbium ...................... .40% 

It is described f!S being extremely 
inert to chemical reagents since it is not 
attacked by hydrochloric, nitric, or sul
phuric acids either hot or cold, by aqua 
regia, or by cold hydrof! uoric acid. N as
cent chlmine has substantially no effect, 
and it can be heated to white incandes
cence in the air without harm. It can be 
drawn into wires or rolled into sheets. 
This alloy is made by heating a mixture 
of the oxides in an electric furnace. The 
cooled melt is found to contain beads of 
the metal which can be collected and 
fused in a carbon free atmosphere .. 

An alloy of: 
Tantalum ................ 10 to 40ra 
Molybdenum ............ 60 to 90ra 

has been suggested as a platinum substi
tute. ·It has a high tensile strength, is 
ductile, malleable, and resistant to hy
drochloric, nitric, and sulphuric acids, 
to cold hydrofluoric acid as well as to 
the action of liquids and gases at high 

Tantalum Alloys 
(Continued from page 146) 

temperatures. This alloy is made by the 
melting of the metals in an electric fur
nace· in a vacuum. The heating must 
be carefully controlled to prevent the 
metal from becoming brittle. 

The resistant alioys were first pre
ferred for filaments in electric lamps, 
but those patented lately seem to be in
tended for use as heating elements in 
domestic appliances and electric fur
naces. 

An alloy of approximately: 

Tantalum ................ 10 to 20% 
Iron ................................. .lora 
Nickel ...................... 70 to 80% 

in which the tantalum may be replaced 
wholly or in part by columbium, forms a 
resistant alloy which can be heated to 
800 degrees Centigrade for 900 hours 
without serious oxidation. In this case 
the tantalum is used to bring up the spe
cific resistance of the material. It has 
long been known that an alloy of iron 
and nickel was not readily oxidized if 
the nickel was in excess of 60%, but the 
resistance is so low that the alloy- must 
be drawn into wire so thin as to be un
able to withstand shocks, or of so great 
a length that the heating element is · 
bulky. 

An alloy of: 
Columbium or tantalum ...... 14% 
I ron . .. . .. . .. . ........ 11 % 
Nickel .................................. 75% 

has 56 to 60 times the resistance of cop
per and is tough and ductile. The ad
dition of the tantalum not only increases 
the resistance of the material, but also 
increases 'its toughness and resistance to 
oxidation. The patent is held by the 
Western Electric Company, but no data 
is available as to whether or not they use 
such material in their products. 

From the above consideration it is 
evident that the real data on the alloying 
effect of tantalum is not in the litera-

. ture. There are not enough facts avail
able to serve as a basis for any generali
zation as to the effects to be expected 
when tantalum is alloyed with a metal. 
The alloys listed seem to point to the 
possibility that in general tantalum in
creases the strength, hardness, and the 
resistance to corrosion of the metal with 
which it is alloyed. It frequently im
proves the. malleability and ductibility. 

In any case, the alloys of tantalum 
are numerous and interesting, and it is 
only a questi~n of time before some of 
them come into commercial importance. 

Eyes 
gods would envy 
-you can command them 

in any laboratory 

OPTICAL instruments today continually 
open new worlds of all-powerful ''little 

things" for scientists to rule over. 
In industry this added mastery is becoming 

more and more important. To develop new 

W HERE openings are exposed to the elements, Wilson 
Rolling Steel Doors give ideal protection. Equipped 
with safety grooves and anchors, they withstand 

winds of gale velocity. .l: ,_\ 

_processes-to speedily control old-to insure 
at every step the precision mass production 
must have, optical science puts at the engi
neer's command a host of convenient, accu
rate instruments specialized to the need. 

Burglar proof and fire proof. 

Send for 72-page Catalogue :l'{o. 39 

THE J. G. WILSON CoRPORATION 
II East 38th Street New York City 

Offices in all principal cities 

Bausch and Lomb scientists have studied th~ 
problems of production in many fields. They 
are always at your command. Call on them. 

BAUSCH & LOMB OPTICAL CO. 
635 St. Paul St., Rochester, N.Y. 
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UNCEASING SEARCH 
FOR NEW PROCESSES 

The consistent regularity with which 
new processes are developed by the 
Dow organization, is due to a firmly 
established policy of continuous search 
for improvement. 

New processes for the manufacture 
of Acetphenetidin, Aniline, Phenol, 
Magnesium Metal, Calcium Chloride, 
Epsom Salt-the first American com· 
mercial manufacture of Synthetic In· 
digo-are a few of the milestones in 
Dow Progress. 

This unceasing search for improve• 
ment has meant opportunity to our 
men, broader lines for the Dow organ-

ization, and higher standards in the 
pro.ducts so important to our cus· 
tomers. Such progress is the surest 
indication of. our determination to 
continue as the dependable source of 
supply for chemicals which will best 
serve the needs of those who use them. 

Located, as we are, directly above the 
brine wells which are our chief source 
of supply for raw materials, we have 
many advantages in manufacture. 
This, combined with constant develop· 
ment of new processes, has resulted in 
over 150 Chemical Products which 
carry the Dow trademark to all 
quarters of the globe. 

THE DOW CHEMICAL COMPANY 
MIDLAND MICHIGAN 

Branch Sales Offices 
90 West Street, New York City Second and Madison Streets, Saint Louis 

Patroni=e our advertisers and mention the Techllo-Log. 
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Research tn Analytical Chemistry 

must be done, and Mr. E. B. Sandell, 
who is working for his Master's degree, 
has taken up the subject of preparing 
pure materials, which can be used for 
highly accurate work in standardization 
problems. After many disillusions with 
the commercial so-called C. P. ( chem
ically pure) products, which, as a rule, 
are not reliable, he has prepared differ
ent pur~ salts (99.99%) and soon we 
expect, by using these chemicals, to be 
able to answer some of our questions. 

The problem of coptecipitation or 
absorption as outlined above opens an 
enormous wide and almost unexplored 
field. Mr. E. Pearson has chosen the 
subject on the so-called coprecipitation 
of zinc sulphide with copper sulphide. 
The theory teaches us that from a fairly 
weak acid mixture of copper and zinc 
salts only copper sulphide will be precipi
tated by hydrogen sulphide. As a rule, 
however, copper sulphide contains much 
zinc sulphide, for which we must ac
count. So far we have found that the en
tire literature on this field is wrong; we 
have developed another theory and must 
prove now that it can explain for the 

·facts observed. The preliminary results 
are very encouraging, though much more 
work has to be done. In the meantime, 
Mr. Pearson has made an extensive 
study of a rapid and accurate zinctitra
tion; and is now an expert in this line. 

Somewhat related to his subject are 
those of Miss Ruth Elmquist and Mr. 
Tohru Kameda. Miss Elmquist is 
studying some properties of lanthanum 
compounds and has met with difficulties 
in the analytical determination of this 
element. The classical method does 
not give very accurate results and she 

(Continued from page 147) 

was fortunate enough to find that this 
is due to the fact that the lanthanumox
ide formed by ignition of the oxalate 
is slowly transformed into a higher 
oxide in the air. The same holds for 
the oxide obtained by the precipitation 
of the lanthanum as hydrous oxide and 
ignition of the latter. M~reover, a 
study of the absorption phenomena in 
these precipitations was involved, and 
we are satisfied with the results ob
tained. We have a simple and highly 
accurate method for the determination 
of lanthanum and can explain the ano
malies in the ordinary procedures. In 
connection with the determination of 
lanthanum by precipitation as hydroxide, 
it is of great importance to know the 
solubility and dissociation constant of 
hydroxide. Nobody has ever deter
mined the latter, and we found tremen
dous difficulties in the accurate measure
ment of the electrical conductivity of 
extreme dilute solutions of strong bases. 
However, the problem has now been 
solved for the greatest part. 

Mr. Kameda, who makes a special 
study of the hydrolysis of zinc salts, 
solubility and solubility product of zinc 
hydroxide and absorption phenomena in 
the precipitation of .the hydrous zinc 
oxides, meets again with quite different 
problems. He has to measure the hy
drogenion concentration in an unbuf
fered solution and, so far, nobody has 
succeeded in doing this accurately. After 
a careful and. time-taking study, we ex
pect to solve this difficulty. 

In the meantime, we devote part of 
our work to the development of new 
methods or improving of existing ones. 
Last year, Dr. Barber took up the sub-

ject of the determination of sodium with 
uranyl-zinc acetate. This had led to 
the development of the only specific and 
rapid method for the determination of 
this element. At the present time, he 
is studying the procedure more in de
tail. 

Mr. Sandell, who devotes part of his 
time to his standardization problem, 
uses the time remaining for finding a 
rapid and accurate method for the de
termination of manganese, vanadium, 
and chromium in steel. After many 
disappointments, we have now a rapid 
and specific method fo.r the manganese 
determination, and we hope to find sim
ilar simple methods for the other con
stituents mentioned. 

Mr. Roe, who is working for his 
Bach'elor's thesis, spends his time with 
a somewhat similar subject under the 
direction of Dr. Geiger. He tries to 
remove the manganese with bismuthate 
and cannot <;onfirm . the statements in 
the literature which is a common situa
tion in science. 

Mr. Riley has. just started with a 
problem for his doctor's thesis, the con
ductometric and potentiometric deter
mination of dyestuffs. He has become 
a terrible sceptic, because he has found 
out that- the labels of bottles containing 
C. P. products never can be relied upon. 
As a matter of fact, the purification of 
dyestuffs will be one of the hardest 
problems of his subject. 

Dr. Sarver started with quite differ
ent work. All students who have taken 
a course in quantitative, know that in 
the titration of iron with dichromate 
usmg diphenylamine or diphenyl benz[ 

(Continued on page 170) 
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POINT PIPE 

The ''Ins and 
Outs'' of 

Endurance 
Into a flame-filled furnace go pure 
pig iron and silicious slag, there to 
be stirred and kneaded together 
-puddled-until every inmost 
particle of the iron gets a rust· 
proof slag coating. 

Out of the puddling furnace comes 
a pipe material so staunch, so 
enduring, that it serves faithfully 
for generations-this is Reading 
Genuine Puddled Wrought Iron! 

Time has shown no substitute for 
the puddling process in making 
pipe that lasts from three to five 
times as long as ordinary pipe, 
defying corrosion down the years. 
For true economy, when you are 
responsible for construction or 
maintenance, insist on time· 
tested, genuine puddled wrought 
iron pipe-and look for the Read· 
ing name and spiral knurl mark 
that identify every piece of 
Reading 5 point pipe. 

Resists Corrosion-the puddling process* 
coats every inmost particle of Reading 
Pipe with age-lasting silicious slag. 

2 
Defies Vibration-puddling imparts a 
tough, rope-like structure that does not 
crystallize or fracture sharply. 

3 
Threads Better-clean threads are quickly 
cut, insuring tight joints that stay leak· 
proof. 

4 
Welds Easily-pipe walls have maximum 
strength; no "weak spots". 

s 
Holds Coatings Permanently-due to the 
texture of genuine puddled wrought iron, 
galvanizing adheres to Reading Pipe four 
times more thickly than to any other 
ferrous pipe material. Paint and other 
coatings last indefinitely. · 

*There is only one way to make genuine 
puddled wrought iron-the time-tested 
material. Pure pig iron and silicious slag 
must be kneaded and worked· together 
inside a flame -filled furnace, to secure 
perfect and uniform distribution of the 

' protective slag filaments within the 
metal. Time tells of only genuine puddled 
wrought iron- ac~ept no untried _sub .. 
stitutes for Readin-g Genuine Puddled 
Wrought Iron Pipe. 

READING IRON COMPANY, Reading, Pennsylvania 
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Chicago 
Cincinnati 
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Houston 
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New York 
Pittsburgh 
Cleveland 

Patronize our advertisers and mention the Techno-Log. 

St. Louis 
Tulsa 
San Francisco • 

Fort Worth 
Seattle 
Philadelphia 



162 THE MINNESOTA TECHNO-LOG February, 192'l 

assembly. The most interesting part of 
the shops was that in which machines of 
almost human intelligence wove strands 
into telephone, telegraph, and submarine 
cables. 

American methods of mass production 
and conveyor systems have been often 
installed. In many instances they have 
been greatly improved and adapted to 
suit betterGerman labor and production 
methods. On one conveyor system, 
where small and medium sized indus
trial motors and vacuum cleaners were 
made, was installed a graphic recorder, 
which printed a continous record of 
the daily production in the superintend
ent's office. 

The present economic situation in 
Germany has brought into being a policy 
of wide spread splitting of orders by 
large firms. The German State Railways 
recently purchased a large number of 
motors of a design which they approved, 
by placing with the Siemens organiza
tion the contract for armatures and or
dering from A. E.G. (General Electric 
in Germany), the stators. On other con
struction work the A.E.G. built mechan
ical parts for a number of locomotives. 
The Siemens men then came to the A.E. 
G. plant and installed Siemens, Brown 
Boveri and Bergman electrical equip-

Siemens- Sch uckert 
(Continued from page 150) 

ment, and Knorr air brakes. All pro
ducts made by competing companies. 

During the winter of 1927-28 H. E. 
Dralle, Westinghouse General Engineer, 

The Firth of Forth Bridge, Scotland, as seen by 
Mr. Hanft on his travels through Europe. 

on an inspection tour of the World's 
oil fields arrived in Berlin. Then in 
the Spring; shortly after Easter, Prud
ham and Hanft hiked for four days 
through the Harz Mountains. Setting 
out from Thale on the eastern edge of 
the Harz, they climbed to the top of the 

Bracken, the highest peak in the district. 
There the refreshment hall, topping the. 
summit, was filled to overflowing with 
groups of boys and girls, laughing, chat
tering merrily, and singing to the accom
paniment of numerous stringed instru
ments. 

As they swung along the road next 
morning, Prudham stopped short, sur
prised by a herd of six wild deer at the 
head of the Ocker Valley. Hanft made 
a cautious stalk with his camera. Slowly 
he stole nearer. The deer moved slightly, 
but did not see him. Suddenly the 
strains of the wedding march from Lo
hengrin came from the fiddle of a 
"W andervogel" who had remained un
noticed among the trees. When Hanft 
told the story he added, "he inay have 
played it well, but it surely sounded 
out of place to me right then. From the 
way the deer ran, they obviously didn't 
like it." 

Later in the spring a vacation trip 
took Hanft and Prudham to Mayence 
and Heidelberg. An eight hour run over 
Basic brought them to Lucern, tired, 
and ready for a good rest. The Swiss 
innkeeper took them to a room and a 
deep-feathered bed, and they dropped 
ipto heavy sleep. Outside a clock m a 

(Continued on page 164) 
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Temperature 
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ENCIL8 

W HETHER it be the building of 
. a battleship, or the design of a 

stmple household article, the pencil 
is the first requirement-the VENUS 
the first pencil. 

American Lead Pencil Co. 

Plain Encls 
71.00 a cloz, 

RubberEncls 
$1.20 a cloz. 

500 Willow Ave., Dept. Mll, Hoboken, N. J, 

Makers of UNIQUE Thin Lead Colored liiiiiii ..... ~P:•:n:c•~'ls. 20 colors-$1.00 per d_o.,..t. __ 
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Headquarters Sales, 
W. T. N. S., '21 

R. P. JENSEN, 
Construction 

Superintendent, 
Armour Institute of 

Technology, '23 

C.M.PURDY, 
Interdepartmental 

Contract 
Administration, 

W. T. N. s;, '26 

YOUNGER COLLEGE MEN 
ON RECENT WESTINGHOUSE JOBS 

H. J. PETERSEN, 
Control Engineer, 

U. o'f Washington, '26 

The Fisher Building 
Wheredoyoungmengetinalargeindustrial 
organization? Have they. opportunity to 
exercise creative talent? Is individual 

work recognized? 

f 

I N architectural beauty and in 
completeness of accommoda

tions for all classes of business 
and professional activities, De
troit's new Fisher Building has 
been pronounced ten years ahead 
of the times. 

An important feature of its 

story tower and the I I-story 
wings. Twenty-five elevators are 
installed, all with automatic con
trol . which brings each car to a 
smooth stop· exactly level with 
the floor. every time. A master 
control system, in addition, en
ables the chief operator to ad
vance or retard speeds from his 
own station and to maintain 
accurate service schedules. 

Lighting equipment, installed 
under the largest contract of its 

kind ever placed, is equally ad
vanced. More than 12,ooo West
inghouse .Sollux units give light 
without glare throughout the 
entire structure. 

Pumps and ventilating fans 
are driven · by Westinghouse 
motors. 

The complete . electrification 
of the Fisher Building is the 
sort of a job that must go to an 
organizati6n large enough to 
handle it. W~stinghouse offers 

advanced develop
ment is the Westing
house elevator system 
which serves the 26- Westinehouse 

youhg men a type of 
opportunity that ap
peals to those with 
enterprise and talent. 
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163 



164 THE MINNESOTA TECHNO-LOG February, 1929 

. (Continued from page 162) 
tower boomed. As Hanft describes the 
incident, "What seemed like hours later 
we half awoke, then suddenly sat up in 
bed. Outside our door in the hotel hall 
we heard yelling as people ran along the 
corridor. 

"Prudham opened the door and 
bumped into a mammoth barefooted 
Frenchman, looking even more huge in 
a billowing nightshirt, half tucked into 
his knickers, a bag of golf clubs clutched 
to his breast. He saw Prudham, clutched 
his golf bag more closely, and started to 
run, shooting back over his shoulder in 
a volley of mixed French and German 
the news that the hotel was burning. As 
he disappeared he ended in English with 
'and the two gentlemen will better do 
like verree quick'. 

"We were in no condition to leave 
without embarrassing the natives, fire or 
no fire. Prudham touched the walls and 
found them cool. A few minutes they 
were still cool and we decided to sit tight 
and watch the fun. 

"JI'he big parade down the hotel stairs 
lasted five minutes. Then we watched 
the fire department water the roof next 
door. When we strolled down in the 
morning our golfing friend of the flow
ing night shirt was gone." 

When traveling on Lake Maggiore 
from Locarno to Stresa, enroute to 

Milan, came the first difficulty with cus
toms. Two young inspectors in elabor
ate uniforms insisted on opening Hanft's 
photographic plates in their search for 
cigarettes. Hanft remarks, "My Italian 
vocabulary included three words, 'train', 
'ice cream', and 'no', so imagine my 
motions as I pantomimed a man taking 
pictures and tried to make my actions 
explain the contents of these small boxes 
to a thick headed inspector." The situa
tion was save by the chief inspector who 
arrived just in time to save the plates. 

Life in Berlin was most interesting to 
the two Westinghouse men. Opera, 
drama, music, movies, all were found 
highly developed. Some of the better 
theatres have revolving stages, an im
mense turntable forming the stage floor. 
Several scenes are set and changed by 
turning the stage floor. Scenes may 
change from one room to another with
out interrupting conversations as the ac
tors walk through doorways connecting 
one scene with the next, or the advance 
of a scouting party through the wood 
may be most realistically shown by 
slowly turning the stage as the patrol 
creeps ahead. 

On hot summer Sundays steamer ex
cursions on the Spree river, flowing 
through Berlin, are the vogue. In the 
heyday nf student life, it was these ex-

cursions which gave origin to the expres
sion "Going on a Spree". 

Hanft joined a rowing club and found 
that the Spree was subject to traffic rule 
enforcement. Acting as coxswain, he 
steered a shell down the left side of the 
river, and was promptly hailed, stopped 
and fined. 

Each spring the fruit trees of. Werder 
are in full bloom, and ·the Berliner 
throngs to a hill commanding a marvel
ous view of the blooming orchards. This 
has been equipped with a flight of stairs 
on one side, and a sand slide on the 
other. Sitting on the hill top the Ber
liner and his entire family enjoy the 
fruit wine made the summer before. 
While they are seated all is well, but let 
them attempt to stand and legs fail to 
behave. The reach the edge of the plat
form and start a most ungraceful roll 
down the sand slide one hundred and 
fifty feet to the bottom, head over heels. 
Herr Berliner, Frau Berliner and Kin
der Berliner, jumbled into a mixture to 
be straightened out at the bottom bi 
railroad employes who wait with a 
special train. 

~ 

On a recent trip Dr. Hubert Alyea, 
national research feUow, gave speeches at 
several sections of the American Chemi
cal Society on "Negative Catalysis." 

Steel Sheets 
That Resist Rust! 

Highest quality steel sheets for the engineer-' 
ing, railway, industrial and general construction 
fields. This Company is the lflrgest and oldest 

~~· ~ manufacturer of Black and 
Galvanized Sheets, Blue 

Annealed Sheets, Keystone Rust-resisting Cop
per Steel Sheets, Roofing Products, Culvert 
Stock, Tin and Terne Plates, Etc., for all uses. 
Sold by leading metal mer- . . 
chants. Send for booklets. 
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SHEET STEEL 
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Export Repreeenta.tives-U. S. STEEL PRODUCTS Co,, New York City 
Pacific Coast Reps.-U. S. STEEL PRODUCTS Co., San Francisco 

Loe Angeles, Portland, Seattle, Honolulu 
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U s'ed by Leaders 
in Every Industry 

BAILEY METERS, already so firmly 
established in the Central Station 

Field that they are standard equipment 
in more than 90% of the up-to-date 
plants, are now being used more and 
more by the leaders in every line of in
dustry-where they are reducing the 
losses, improving combustion condi
tions and providing accurate, reliable 
and trustworthy data for accounting 
systems. 

BAILEY PRODUCTS 
Automatic Control 
Boiler Meters 
Coal Meters 
Draft Gages 
Fluid Meters 
Gas Flow Meters 
Gravity Recorders 

Liquid Level Gages 
Manometers 
Multi-Pointer Gages 
Pressure Recorders 
Tachometers 
Temperature Recorders 
V-Notch Weir Meters 

Write for Bulletin No. 81 B 

Bailey Meter Co. 
Cleveland, Ohio 

Bailey Meters at Western Electric Co., Kearney, N. J, 

1 

I 
: 

A Mechanical World 
in Itself 

THOSE who go through the Brown 

· & Sharpe plant very frequently 

come out with the impression of having 

visited a mechanical world in itsel£ 

Every facility exists in this plant for 

making Brown & Sharpe Milling, Grind

ing, Gear Cutting and Screw Machines, 

as well as Cutters, Machinists' Tools, and "-

miscellaneous Shop Equipment. 

These products. are used all over the 

world and have set a standard of accurate 

performance that is recognized by shop 

men everywhere. 

We are always ready to send litera

ture describing any of our products to 

students who are interested. 

BROWN SHARPE 
BROWN &SHARPE MFG. CO. 
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News from the Technical Campus 

Local Committees Promote 
Engineering Congress . 

The formation of local committees, 
organized to aid in recruit a large dele
gation of American engineers to attend· 
the forthcoming World Engineering 
Congress at Tokio has been announced 
by Dr. Elmer A. Sperry, chairman of 
the American committee arranging par
ticipation in the event, and president of 
the society. 

According to Dr. Sperry, the local 
committees represent every section of 
this country, Panama, Mexico and Can
ada where there are engineering activi
ties, and include engineers of every 

. branch. of the profession. Dr. Sperry 
hopes that the various committees will 
be able to create a sustained interest be-· 
tween now and the opening date of the 
Tokio Congress Oil October 29, 1929. 

The aim of the sponsors of the con~ 
gress is to make it the largest gathering 
of scientists that has ever assembled. 

Approximately 2000 feet of motion 
picture film hom Japan, which has been 
recaptioned and arranged in sequences, 
has been secured. This film will. be re
leased for distribution to the coOperating. 
committees during the present year. 

(Continued from page 149) 

Positions Open on 
Techno-Log Staff 

As the result of a reorganization of 
the duties of some of the present staff 
members, several new positions have 
been created on the staff of the· TEcHNO
LoG. 

As a few positions in the business and 
editorial departments remain open, any
one interested in publication work is in
vited to call at the TECHNo-LoG office 
during the next two 'weeks for a try-out~ 

Frumkin Addresses A. C. S. 
Members of the American Chemical 

Society gathered at the auditorium of 
· the School of Chemistry on the evening 

of January 11th at the 150th meeting 
of the Minnesota section to hear Pro
fessor A. Frumkin of the Karpov Insti
tute, at Moscow,. Russia. Mr. Frumkin 
spoke on "Electrical Phenomena and 
Orientation at Interfaces." 
· Professor Frumkin is at present visit-· 

ing professor at the University of Wis
consin. His studies on surface phenom
ena are of great importance in the field 

. of chemistry and physics, and of funda
mental importance in colloid chemistry. 

A. S.M. E. to Sponsor 
New Vacation Tour 

Recent plans of the A. S. M. E. out
line a Six-National Park Tour, which, 
according to the Society, . will oversha
dow the Transcontinental Tour of 1926 
and the Great Lakes Tour of 1928. 
The Parks to be visited are Grand Can
yon, Yellowstone P.ark, Zion Canyon, 
Rocky Mountain Estes Park, Bryce 
Canyon, and Glacier National Park. In 
addition, the itinerary will 'include the 
Royal . Gorge, Garden of the Gods, 
Pike's Peak and other places of scenic 
interest. 

As the tour is now planned it will 
cover approximately 800 miles and re
quire thirty days. Of these, sixteen days 
will be spent in the various parks, and 
four in Salt Lake City at the time of 
the spring meeting. 

~ 

Australians have succeeded in burn
ing peat containing as high as 64 per 
cent of moisture and having a heating 
value as low as 40QO B.t.u. per pound. 

~ 

The Dusenburg eight develops 265 
horsepower at 4200 r.p.m. 

ID4r ifugiurrrn innkntnrr 
CO-OPERATIVELY MAINTAINED BY 

ARCHITECTS BHEMISTS 0NGINEERS 

TO SUPPLY 

Architectural Materials 

Drawing Supplies 

Drawing Instruments 

Paper and Supplies 

Note Books - Text Books - . Shop Tools 

r9ur £ocation: · <9ur r9bject: 

Ground Floor, Engineering Building To Render Maximum Service 
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Au&VRA 
. beau-ly cind 

simflicity 

Plate glass finish • • • uniform quality 

•.. simple ... scientifically efficient 

-AURORA is designed for doors 

and partitions in buildings where 

quality and good taste are emphasized 

without sacrificing the proper illumi

nation demanded by modern business. 

Sample upon request. 

Mississippi Glass Company 220 Fifth Ave., New York 
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Around th_e World With Sparks 

From Port Swettenham we crossed 
the straits to Sumatra and made Bele
wan Deli our port of call. This. town is 
truly a jumping-off place, for, according 
to the stevedore, one jumps into some of 
the wildest country to be found in the 
east. There were many monkeys in 
the jungle that lined the banks of the 
rivers and good sized water snakes wrig
gled around the ship's sides. A short 
trip to Medan was made and we were 
all convinced that there was plenty of 
wild life near. We saw several croco
diles and one ourang-outang. Sumatra 
is the home of this species of ape. 

This island, in contrast to Java has 
been but slightly settled and although it 
is much larger than Java, it has only 

The 

(Continued from page· 145) 

one fortieth of the population. In one 
tribe, only four members had been con
verted to Christianity while the rest 
still practiced their custom of hunting 
for the heads of their enemies. The 
one other tribe on the island has been 
converted for the last hundred years. 
This is evidently the work of some Eu
ropean priest that wandered out here 
in the early part of the last century, but 
from what we were able to see in our 
shm·t stay, the teaching they had re
ceived had done them little good, for 
they were forced to resort to their old 
practices as a matter of self-preserva
tion. 

I intend taking leave of the reader at 
this point, for now that the hold is full 

We will be making a direct trip back to 
·civilization. Admittedly this story is 
sketchy, and jumps from place to place 
in rather an alarming fashion-but a 
cruise of better than half the distance 
around this globe cannot be condensed 
into a few hundred words. I am quite 
capable of raving on forever about the 
beauties of Panama, the gorgeous view 
from Nuaunu Pali and the stark aloof
ness' of the tropical jungle, but better 
men than I have described ,these sights. 
This short sketch merely indicates a few 
of the sights that I saw on my first trip 
out, and I am hoping that, as the years 
go by, I may meet some of my former 
classmates in some of the odd corners of 
the world. 

Bridge• Cafe 

Since you need a typewriter NOW for writ
ing experiments and term papers-just as 
you will need it later on in your professional 
work-why not start buying one TODAY 
on our special payment plan to students? 

15 00 4th Street S. E. 

Js]\low Open Every Night Until 
12A. M. 

NEW BOOTHS 

NANKIN CHOW MEIN 

This is the New ft!FKJ/Y 
Engineers Heavy Duty Tape 

The 

"Western" 

Send for Complete Catalog of Engineers Tapes 

THE jvFK7J'f Hu~E Co. 
SAGINAW, MICH. 

Windsor; Ont. New York 

All Makes 
Royal- Underwood --Remington 

L. C. Smith - Corona 

Typewriter Clearing Association 
112 S. 4th St. 
Minneapolis 

CAMPUS STORE 
3:&4 1.4thAve.S.E. 

146 E. 5th St. 

Gladstone :&1.65 

n rn 
DNIVERSITr 
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S'FATE 

B'(\!~f-

St. Paul 

The symbol of a bank that has earned for 
itself the reputation of being a Sound and 
Progressive institution. 

C(;)his bank i~ a good place for 
your account. 

Universitv State Bank 
.I 
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The Metropolitan City of the West 

CHICAGO is a wonder city. It has grown like the proverbial mush
room-prairie giving place to pavement and tall buildings rising on 

every side. 
The Otis organization has contributed in no small degree to this amazing 

record of growth. In keeping with the fact that" most of the famous build
ings of the world are Otis-equipped" Chicago's major commercial structures 
reflect the trend toward safe and speedy Vertical Transportation with maxi
mum safety. 

State Street, Broadway, Picadilly- every famous streetthroughout the 
world-is lined with buildings wherein Otis Elevators are giving daily ser
vice in a safe, trouble-free manner-concrete examples of this company's 
determination to build nothing but the best-and the best is none too good 
to bear the world-famous Otis trade mark. 

,, 

OTIS ELEVATOR COMPANY 
OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD 
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Films of Rubidium 
(Continued from page 141) 

solid rubidium as measured by the 
means and in accordance with the 
theory described in the text was 
found to be as great as twenty atomic 
diameters. 

3. In spite of this penetration of the 
light, the photoelectric current emit
ted from solid rubidium was approx
imately the same as that derived from 
a film one atomic diameter thick. 

4. A film of rubidium so thin as to yield 
a thickness measurement of less than 
one atomic diameter is electrically 
conducting. Since the underlying 
glass surface under those conditions 
must be only sparsely covered with 
atoms, it appears likely that the metal 
atoms are in rapid motion over the 
surface. 

Research in Analytical Chemistry 
(Continued from page 160) 

dine as indicator, the latter often shows 
a poo.r color change, Now he is busy 
with a systematic study of the indicator 
properties which bring us in touch with 
all kinds of physico-chemical and organic 
problems. It is certainly not an easy 
subject. Moreover, he will take up 
quite a different subject, the spectro
photometric determination of different 
elements and compounds, in o'rder ·to 
make a :study of color reactions, 

Finally, a few words about my own 
research. The most unpleasant part is 
to check new methods proposed in the 
literature. The only way to get an 
impression of the reliability of a new 
method and to keep up to date as far as 
the methodical part of our subject is 
conaerned, is to imitate a new procedure. 

My main interest, however, lies on 
. physico-chemical studies on the absorp

tion by charcoal and other absorbents, 
measurements v'vith regard to. the devel
opment of the modern theory of strong 
electrolytes and the measurement of ion
concentrations, keeps me pretty busy. 

In connection with the last subject, 
I may mention that Professor Ishimaru; 
from Tohoku College in Japan, who 
will work here for four months, just 
started with a study of the antimony
electrode for exact measurements of the 
hyd:rogenion concentration of a solution. 
If we are able to find reproducible and 
theoretical results and especially a sim
ple outfit for the measurements, then the 
new electrode will be very promising for 
the future~ 
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00,000 pounds 
£!!STEAM per hour 
~,from one unit f 

tfMatthew S. Sloan, president of the New York 

Edison and associated companies, announced yester· 

day the closing of a contract with the International 

Combustion, Engineering Company for three boilers 

that will be the largest ever built." 

feThe over-all height of the new boilers, which are 

of the Double Ladd type with fin tube water walls, 

will be 95 feet, with furnaces 23 feet wide and 

extending back 65 feet. Each will supply a maxi· 

mum of 800,000 pounds of steam an hour at a· 

temperature of 700 degrees Fahrenheit, at 425 

pounds a square inch pressure." 

f~ With a heating surface of 60,000 square feet each, 

the compactness of the battery of boilers will make 

them not only the greatest producers of steam in 

world but ·also the most economical for the 

space occupied and the ~oal consumed." 
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Future Engineering Education 

AVERY young man who has just 
received his engineering degree, in 
applying for a job in some chosen 

field, meets with this question: "What 
experience have you had in our line?"
and then invariably he replies that he 
fired a boiler; or worked on the chain 
gang; or in some shoe factory, and if he 
is hired at all he is taken in as a possibil
ity and given what is commonly called 
their "training course," which usually 
lasts a year or more; and at the end of 
this time he is either found wanting or 
else his choice was in the wrong field and 
proceeds to make immediate reparations, 
only to find that the same- que~tions con-
front him. · 

Is it then that his college or univer
sity engineering education has been in
adequate or is he premature to cope with 
the problems that he meets? 

Professor Lucke, in a recent article*, 
writes that "Engineering is a profession 
and as such stands beside law and medi
cine." Yet in both of these professions 
of law and medicine a student's pre
liminary requirements are the so-called 
pre-medical and pre-legal courses befote 
entering the r-egular law ,or medical 
school, after the satisfactory completion 
of which the law student is required to 
pass the bar-examination and the med
ical student becomes an intern for one 
or two years in some hospital before any 
of these qualify to follow their pro
fessions of their own accord. 

Is it logical then to assume that be
fore we can class engineering as a pro
fession so that it might stand beside law 
and medicine, that we have future en
gineering education based on some such 
parallel lines of requirements as those of 
our sister professions ? 

It may be argued at the outset that 
more than four or at most five years of 
engineering education would incur on 
the part of the student added expense to 
which probably none would subscribe
yet the law or medical stu-dent has no 
alternative and _proceeds with the out
lined program. 

The amo·unt of material to be handed 
out to a student in engineering in four 
years of his training has been consid-

*Engineering-Mechanical Engineering Journal, 
Nov., 1926, p. 1089. 

B.v J. E. NICHOLAS 

Instructor in l\1echanical Engineering 

erably supplemented and been made more 
complex by new fields of engineering and 
abundant material of research. So that 
to be able to cope with this added mate
rial, and to digest it properly, requires 
unquestionably more than the allotted 
four years and a far better knowledge 
of English and certainly mathematics 
and physics, than he is able to get under 
the present curriculum. Aside from that 

- it becomes evident 

J. E. NICHOLAS 

that a student 
should have more 
than a reading 
knowledge of ei
ther French or 
German or both. 

An engineer is 
an applied physi
cist-but it is not 
enough just to 
quote some law of 
physics. Mr. A. 
Fage in his "Air
screws in Theory 
and Experiment" 
says: "Since the 
purpose of me
chanical philoso
phy is to give a 

clear and ordered exposition of mechani
cal phenomena, it follows that the validi
_ty of a theory depends on the truth and 
'comprehensiveness' of the fundamental 
assumptions on which the theory is 
based. When the conception of the natu
rai phenomena is imperfect or when 
these phenomena are completely under
stood, but are so complex that the prob
lem cannot be solved by mathematical 
methods, the aid of experiment is 
sought." To understand the technical 
principles, to comprehend them mathe
matically, and to apply these principles 
to engineering economically, -to know 
their limitations, becomes the immediate 
problem of the engineer and this in
volves time, patience, and perseverance, 
which no young student can hope to mas
ter in the limited time of four years. 

To meet, then, these problems in the 
ever increasing field' of engineering, to 
have a more thorough knowledge of the 
underlying principles, to class engineer-

177 

ing as a profession on the same basis as 
law and medicine, calls for a new pro
gram, a new curriculum, based on the 
needs of sufficient time and training 
though it may lead to specialized fields 
in some limited division of engineering, 
as it indeed does lead to -specialized 
fields in both law and medicine. 

Engineering education of the present 
era seemingly absolves the engineer from 
his duty to the public or the government, 
and the result is that his status in the 
social or political world is an unknowf1 
quantity. To the average layman an_en
gineer is on~ who runs a locomotive,. a 
steam roller, or perhaps an elevator. 
Shall we then train the public to i'nterc 
est itself_ in th~ engineer or the engineer 
to interest himself in the public? _ _ 

Obviously the latter method is more 
appropriate and engineering education 
should include the fundamentals of lo
cal, state and federal affairs, de<tl~n,g 
with the immediate and past problems of 
th~se societies-together with the' -~n
gineering duties to them and as being an 
integral part of his profession. __ _ 

To quote_ President Lowell of Har
vard: "Most people (and this_ s\1-rely in
cludes the engineer) and_ pe'rha_ps in a 
peculiar degree the American p_eople, 
tend in the busy life of the world- to 
save themselves from strenuous thought 
by taking refuge in the opinions of their 
associates, of the men in like occupations, 
of the party or group to which ,they 
belong. This saves some of them, in
deed, from eccentricity and irrational 
extremes; but it does not absolve men 
from the responsibility for the correct
ness of their opinions or save the nation 
from the consequences of their errors. 
The fact that others make the same mis
take is no excuse. Yet people who go 
with the prevailing current of opinion 
seldom feel any responsibility still less 
contrition, when that current leads to 
wrong doirtg anCI disaster. Man has the 
ability to think for himself, to weigh 
reasons, to forecast in some degree the 
future, and to reflect upon the conse
quences Of his acts-." 

The requirements of the engineering 
profession are manifold-let us have the 
best-it will pay in the long run. Will 
the future of engineering education meet 
the- requirements? 
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The Concept- of Mathematics 

I T is wit-h the utmost trepidation tqat 
I approach this subject "The Con
cept of Mathematics," because first 

of all I must shatter your preconceived 
notions of the subject. ¥ ou have been 
drilled and worked in mechanical opera
tions ever since you have attended 
school; first it was addition and 'sub
traction, then multiplication and divi
sion, in high school you were given alge" 
bra and the same routine followed, and 
in the University you studied the most 
advanced manipulation you. will perhaps 
ever be forced to perfoqn. And yet 
you have no conception of what this sub
ject is about, because your simplifying 
of fractions, or your logarithmic compu
tations, or your differentiation and in
tegration have been only remotely con~ 
nected with the vast over-reaching body 
of thought that has come to be called 
mathematics. 

The subject you have been devoting 
so much time to had better have been 
called "optimistic manipulation," be~ 
cause you have never had a precise defini
tion of the terms you have employed, qr 
of the relations among them that you 
have used. You have never seen a cor
rect proof of a single theorem. Your 
plane geometry in high school, which 
was supposed to have developed your 
mind along lines of logical thought, con
sisted of the slip-shod manipulation -of 
insufficiently defined eoncepts and :rela
tions. In plain words, I mean, you never 
have gone through a single mathemati
cally correct proof. I do not tell you 
this to make you lose confidence in the 
results yqu have obtained hitherto, but 
I do want to raise doubts in your mind 
to the point of forcing you to consciously 
think and examine some of your precon
ceived ideas. 

Pedagogically speaking, perhaps the 
subject of mathematics must be handled 
in this way. That is, we familiarize 
you with unproved operations and re
sults, and then allow those of you who 
are interested to dig down deeper and 
examine the underlying structure. But 
I see no reason for concealing the fact 
from you that such and such a proof is 
not quite complete, or that this and that 
concept needs considerable amplification. 
We .have not really been teaching you 
false results, for proofs of all the theo
rems do exist and thev are mathemati
cally correct. (We shall see later that 
"mathematically correct" has but little 
connection with "true or false" as the 
terms are ordinarily used.) 

Having been part of this pedagogical 
system myself for a short time, I am 
writing' this article as. much to ease a 
guilty conscience, as to introduce new 
concepts to you, but if I can succeed in 

By Enw ARri A. · SAIBEL 

Instructor in Mathematics 

making a few of you examine a little 
more deeply the things you have been 
taking for granted, I shall feel that this 
article has not been entirely in vain. 

I am not going t01 give a dogmatic 
-definition of mathematics, although I be
lieve that several satisfactory descrip
tions of the subject ' might be given. 
I shall content myself with an illustra
tion taken from Veblen and Young, 
showing the d'evelopment of a simple 
mathematical system and the mathemati-

Pure mathematics is not concerned 
with the truth or falsity of its pro
positions in the ordinary sense of the 
words true an£{ false. A mathe
matical syste?n is built up from 
primitive . elements and · relations 
and_-- a ·set of unprpved propositions. 
These may or 1nay not ha'iH any 
connection with the world we live 
in as we know it by intuition, meas
urement, or other means. 

It is (rue that the needs of the 
' physicist hav/ been responsible for a 
-large part of the development of 
mathematics and in the future will 
continue to be the source of much 
inspiration. For whatever demands 
the physicist or experimenter may 

, make upon him, the mathematician 
can, in most cases, adjust his primi
tive propositions to bring about the 
desired results. In this article Mr. 
Saibel has put forth the case of the 
pure mathematician, which to most 
of us, in an engineering college, will 
open ne•w lines of thought. 

cal method. This will be followed by a 
hasty examination .of our arithmetic 
upon which the so-called mathematical 
analysis is based. This gigantic super~ 
structure consists of such -topics as ·the 
calculus, differential equations, functions 
of a real and complex variable, etc. 

Imagine a miniature world inhabited 
by people who reason as we do, that is; 
given the same set of premises, both they 
and we would draw the same conclu
sions. Suppose these people are scien
tifically inclined. and make observations 
and experiments- upon their world in or
der that they might have some concep
tion of the underlying structure. S~p
pose they not-ice, among other things, 
that their world seems to be made up of 
seven fundamental elements (we would 
call them points, but the name is of ,no 
vital significance). Here, then, is a 
world consisting_ of only seven points, 
which are arranged in certain groups or 
collections. They also note that these 

groups or collections contain only three 
elements, that any two elements can be 
found in one and only one collection, 
that two collections have one and only 
one element in common. We would in
terpret this to mean that the points are 
arranged in groups of -threes and each 
group of three points is a line, two points 
determine one and only one line, two 
lines have one and only one point in com
mon,. etc. 

The process of observation, generali
zation, and refinement of thought would 
go until some day a Mr. Vincent Crum
mds oftheir world, with an eye for uni
ties, would attempt to start from the 
fundamental elements -and relations of 
his world, lay down postulates he be
lieved to be true, and attempt to develop 
the geometry of his world from these 
fundamental elements, relations, and 
postulates. His fundamental element 
would be what we call the point, because 
he could not resolve this element into 
simpler quantities. And not being able 
to define this element in terms of sim
pler concepts, it must be the undefined 
element at the foundation of his system. 
You see, he had only a finite number of 
words and gestures, just as we have, 
with which to express himself. Hence 
he had to have a starting point and the 
starting point must be incapable of ~x
planation or resolution into simpler con
cepts, therefore the term, indefinable. 

Let us consider an analogous situation. 
Take any word in the unabridged dic
tionary. Look up its equivalents, look 
up their equivalents, and of course after 
several repetitions of this process you re
turn to your original word, so that ·we 
must take certain words, which express 
whatever they may, objects, ideas, sensa~ 
tions,' as fundamental and that means in~ 
definable.' We are, of course, always on 
the search for simple and more simple 
concepts,~we are always trying to ·re
solve these fundamental concepts into 
simpler ones, but the process is neces
sarily a finite one in a finite length of 
time.-

But to return to our miniature world. 
Now ~hat this being has chosen his start
ing element, he must have a fundamen
tal relation applicable to his element. 
Here we have the same situation, a rela
tion must be either explainable in terms 
of other relations, or it must be indefin
able, incapable of resolution into more 
simple Telations. Thus here again we 
must start with one or' more relations 
as undefined. This inhabitant of the 
seven point world, wishing to make these 
relations as simple as possible, just as we 
do, has chosen for his fundamental rela
tion "belonging to the same collection" 
or as we would say "lying in the same 
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line." He would then make the follow
ing assumptions or postulates, meaning 
unproved statements, concerning his 
primary element and relation. These 
statements expressed in our language 
are: 

I. If A and B are distinct points of 
the world, there is at least one line con
taining A and B. 

II. If A and B are distinct points of 
the world there is not more than one 
fine containing both A and B. " 

III. Any two lines have at least one 
point of the world in common. 

IV. There exists at least one line. 
V. Every line contains- at least three 

points,of the world. 
VI. All the points of the world do 

not lie on the same line. 
VII. No line contains more than 

three points of the world. 
The first question to ask concerning 

this set of assumptions is "Are they logi
cally consistent?" By this I mean, can 
our assumptions all exist without con-

-Bicting among themselves. If I can give 
a concrete illustration that satisfies all 
the assumptions, the above question will 
have been answered in the affirmative, 
and the given postulates can all exist 
simultaneously. 

Let the digits 0, 1, 2, 3, 4, 5, and 6 
represent the seven points constituting 
the miniature world. Let them be ar
ranged in the following array: 

0 1 2 3 4 5 6 
1 2 3 4 5 6 0 
3 4 5 6 0 1 2 

Now if the vertical rows are interpreted 
as lines, an inspection will show that ev
ery assumption is satisfied. 

We are now in a position to dei·ive 
some of the theorems a geometer of this 
hypothetical world would be led to de
duce. 

Theorem I: Any two distinct points 
determine one and only one line contain
ing both of the points. Proof: This is 
a direct result of assumptions I and I!. 

Theorem II : Any two lines have one 
and only one point in common'. Proof: 
Assumptions II and III combined. 

Theorem III: There exist three 
points in the world which do not lie in 
the same line. Proof: Assumption IV 
tells us that there is a line. From As
sumption V we know that this line con
tains at least three points, but Assump
tion VI says that there must be a point 
not on this line. Hence any two points 
on the line, and this other point, not on 
it, are three points not on the same line. 

Without the use of Assumption VII, 
Theorem IV can be proved: Any world 
subject to assumptions I to VI must con
tain at least seven points. Making use 
of Assumption 'VII, we can show that 
the world must have only seven points .. 

If we now designate the seven points 
by A, B, C, D, E, F, and G and from 
the following array: 

ABCDEFG 
B C-D E F G A 
DEFGABC 

where the vertical columns denote lines, 
we have a system satisfying our assump
tions and of which, consequently, the 
above theorems are true. The proper
ties of this world can be clearly seen by 
an inspection of the accompanying dia
gram, Figure One, and if we interpret 
the dotted line FCD to be a line in our 
sense of the word, we obse'rve. a condi
tion similar to our ordinary plane 
geometry. Note that in the figure each 
point is labeled with a letter and its cor
responding number. The two systems 

Figure One 

correspond in every detail and are said 
to be "simply isomorphic;" In the ab
stract sense they are ·equivalent, to the 
pure geometer they represent the same 
world .. It is easy to see that an infinite 
number of such worlds can exist. To 
study the geometry of any one of them 
is sufficient to understand them all. 

This miniature geometry which we 
have just been developing shows clearly 
what we must do in a geometry of our 
own world, or in that of any other 
world we wish to study. We must first 
choose a set of undefined elements and 
relations. We must lay down a set of 
unproved fundamental assumptions -con
cerning these elements and relations. 
These assumptions must be logically con-·. 
sistent. We should also like to have 
them independent. By that I mean; the 
impossibility of deriving any one of the 
assumptions as a logical consequence of 
the ·others. This is necessa:ry if we. are 
to have a precise distinction between an 
assumption and a theorem. Having as
sumed undefined elements and relations 
and. a set of unproved propositions, we 
are now in a position to derive theorems 
concerning our world by the ordinary 
processes of logic. This in brief is the 
mathematical method and the result is 
a system of mathematics. 

From the standpoint of pure mathe
matics it has not concerned· us to note 
whether our assumptions are true or 

false. To the pure mathematician this 
question has no significance. "True or 
false" to him means only correct or in
correct reasoning from the primitive 
propositions according to the rules of 
logic. If we happen to be interested in 
the structure of our own world, we see 
to it that the assumptions we lay down 
are borne out by experience, and we test 
our theorems by observation and experi
ment. This is the province of the physi
cist and applied mathematician. 

You have perhaps noticed that in the 
miniature geometry we developed, the 
notion of measurement did not enter. 
This shatters another . popular concep
tion, namely, that mathematics is the sci
ence of quantity, or that it is the science 
of space and number. Some very im
portant branches of mathematics such as 
projective geometry, the theory of ab
stract groups, or the algebra of logic 
have no necessary relation to quantity, 
in the ordinary understanding of the 
word, and the last two have no relation 
to space. 

The mathematics of greatest interest 
to the engineer is the branch designated 
as analysis. It is in this subject that he 
finds all the tools with which to handle 
his theoretical or practical problems. 

Within the last fifty years analysis 
has been "arithmetized." This was a 
process of utmost importance. It con
sisted in making analysis free from the 
intuitive notions derived from the idea 
of measurable quantity. Arithmetiza
tion reduced all analysis to the ultimate 
concept of the integral number. And 
from the integral number follows arith
metic, and from arithmetic follows the 
tremendous subject, mathematical analy
sis in all its ramifications, where each 
step is a strict logical -deduction from 
previous results and at each stage of the 
process we have just what has been as
sumed and what has been proved. 

Let us turn our coqception now to the 
concept of the integral number. In the 
last part of the nineteenth century, 
Peano, an Italian mathematician, suc
ceeded in reducing analysis to the theory 
of the natural numbers by means of three 
pnm1ttve or undefined ideas and by 
means of five undefined propositions, in 
addition to those of pure logic. 

At the beginning of this century, 
Bertrand Russell succeeded in reducing 
Peano's concepts into simpler ones. He' 
defines number in terms of the concepts 
"b~longing to a class" and "similarity 
of classes." He considers mathematical 
induction as a definition and in his ten:ris 
natural numbers are defined as those "to 
which proofs by mathematical induction 
can be applied." Russell is thus enabled 
to reduce the number of primitive propo
sitions. The notion of order is next in
troduced and then follows the concept 
of a limit, which need not be defined in 

(Continued on page 202) 
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Synchronized 
Pictures 

The latest advances in the technique of 
making talking pictures have pro

duced films which are superior 
to actual stage productions 

By CLAIRE C. Fox, E.E. '29 

lf N synchronizing sound with motion 
Jl in motion pictures two very different 

and distinct methods are used. In the 
one, the sound is recorded on a disc simi
lar to the ordinary disc phonograph rec
ord, only of greater diameter. The other 
is the photographic impression of the 
sound upon the film itself. The latter is 
in the form of a band one-tenth of an inch 
wide, and to one side of the film. At 
present there are two principal methods 
of recording the photographic impression 
of the sound upon the film. The orte is 
called the "variable width" and the 
other is called the "variable density." 
These types will be discussed later in 
the article. 

The problem is not primarily one of 
synchronizing sound and motion on the 
film as this is a mechanical feature read
ily accomplished. The real prob,lem is 
the recording and producing of the 
sound of a satisfactory density and an 
adequate volume. 

The producers find their greatest 
problem and item of expense in the re
cording of the sound and motion. It 
was necessary to build sound proof 
studios since the sensitive microphones 
would pick up all sounds produced while 
the scenes were being taken. The noise 
of the cameras themselves had to be cor
rected. While shooting a scehe the arc 
light may start "singing" or a truck may 
rumble past the studio. These vibra
tions are picked up, recorded, and will 
not be detected until the scenes are re
produced. 

The printing of the film with the 
sound band on it is extremely difficult. 
If the emulsion of the print is not of a 
perfect texture, or if it is dirty or 
scratched it will cause ground noises. 

In the recording of the sound impres
sions on the film itself, the sound waves 
are picked up by "condenser" micro
phones whose diaphragms will vibrate. 
The amount of displacement of the dia-

THE PROJECTOR SET-UP . 
The projector is mush, more complicated than the ordinary film machine. 

phragm is proportional to the intensity 
of the sound. This movement will vary 
the capacity of the condenser and hence 
will alter the charge on the grid of the 
vacuum tube which is connected in series 
with the microphone. The resulting 
alternating current is proportional and 
in phase with the sound waves. If the 
microphone is of the carbon type, the 
movement of the diaphragm will vary the 
resistance of the microphone and will 
cause a modulated direct current, which 
may be eonsidered as made up of direct 
and alternating components. 

After the current is amplified approxi
mately 100,000 times, it is impressed on 
an aeo light. (this is in Movietone pro
duction). The aeo light is a gas tube 
excited by direct current and so designed 
that its intensity varies directly with the 
applied voltage. This light is allowed to 
pass through a narrow slit onto the mov
ing film negative in the camera and the 
variations of light, and hence of sound, 

are recorded upon it. The 
film moves through the cam
era at 90 feet per minute or 
18 inches per second. 

If the sound to be recorded 
has a frequency of 60 cycles 
per ;;econd, the aeo light will 
flash 60 times, therefore 
there will be 60 light and 60 
dark striations .15 inch wide. 
If the frequency is increased 
to 6000 cycles these striations 
would decrease to .0015 inch 
in width. This is known as 
the variable density method 
of recording sound. In this 
method the width of the 
bands determines the fre
quency and the difference in 
shade between the light and 
dark portions is a measure of 
the intensity of the sound. 
For example, a trombone 
would prod~ce a series of 
wide dark lines as also would 
a bass singer in a varying de
gree. A tenor horn or a so
prano singer would make a 
record consisting of narrow 
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lines which, because of their extreme 
narrowness would not appear to be as 
photographically dense as the bass tones. 
The greater the contrast in density be
tween the light and dark lines, the 
louder the sound. 

Another method of recording the 
sound on the film is by the use of a 
delicate mirror which is hung on fine 
wires so ifmay oscillate freely. The am
plified cur,rent which is produced in the 
same manner as in the "variable density" 
method is made to produce a. quick 
changing magnetic field which in turn 
will act ori the mirror and cause it to 
oscillate. A beam of light is projected 
on the mirror artd from there it is re
flected to the sound track of the negative 
film. Thus the record or the sound 
track is opaque on one side and trans
parent on the other. The division be
tween the two sometimes resembles a 
saw with teeth of different lengths. The 
division line is always irregular and its 
shape depends on the. pitch and volume 
of the sound recorded. 

The pt'oblem of reproduction of the 
sound band type is to . transform the 
sound impressions into an electric cur
rent which will vary exactly with the 
frequency ·and intensity of the sound 
waves which produced it. The sound 
reproducing apparatus, or "pick up" 
consists of a straight coil filament light 
source, the "slit assembly" which is a 
condenser lens, the "slit," a projection 
·lens, the sound band on the film, and 

·the photo-electric cell. The slit is the 
most important detail. Its purpose is to 
project a straight, exceedingly thin, per
fectly horizontal line of light which will 
illuminate each line of the sound band 
without illuminating any portion of any 
other line or any space between lines as 
they pass it at the rate of 18 inches per 
second. This aperture is .0015 inch. 
The slit- assembly is placed in position 
on the projector and sealed there. 

The sound band will absorb light in 
exact proportion to its density at any 
point, hence it follows that in the beam 
of light, beyond the film, the light densi
ties exactly represent the sound densities 
photographically impressed upon the film 
_sound band. These beams of light 
project to a photo"electric cell which 

'transforms them into an electric cur
rent. 

This cell· consists of a tightly sealed 
tube the interior of which (except for 
an opening to admit light rays) is coated 
with a silver deposit. Over this silver 
deposit is a coating of a special form of 
potassium which has the property of 
emitting electrons freely when light 
strikes it. The negative terminal of this 
tube is connected to this coating of sil
ver, upon which is the light sensitive ma
terial ; and this in turn ·is connected to 
the filament of the first amplifier tube. 
In the center of the tube hangs a ring 

shaped conductor, to which is connected 
the positive terminal of the tube and in 
turn is connected to the grid of i:he first : 
amplifier tube. Between the positive and 
negative sides of the cell is a difference 
of potential of 100 volts. However, the 
cell is filled with a ni.re gas, which, 
when no light enters the cell, is a very 
poor conductor of electricity. In fact, 
this gas acts as an insulator which will 
prevent any flow of current between the 
two electrodes of the tube. Therefore, 
when the projector is in operation and 
the beams of light coming through the 
sound band enter the cell, the light-sen
sitive material emits electrons which ion
ize the gas and cause it to become a 
conductor of electricity in exact propor
tion to the amount of ionization. In 
this lies the key to the transformation of 
light waves to electrical energy. The 
strength of the ionization is entirely de
pendent upon the light sensitive material 
at any infinitesmal fraction of a second, 
and since the resistance to the current 
flow is in exact proportion to the amount 
of ionization, it follows that the electric 
current set up will have precisely the 
same variations in value that the beam 
'incident upon the light-sensitive material 
had. Thus light values are transformed 
into electrical values which contain all 
the infinite number of variations which 
go to make up music and voice. The 
current produced is extremely faint and 
must be amplified millions of times be
fore it reaches the horns. 

In the disc method of recording sound, 
the microphone current, after being mag
nified several thousand times, is utilized 
in controlling and operating an electro
magnetic recording stylus. This small 
stylus chisels its movements on a revolv
ing wax disc. The movement of the 
stylus is radially with respect to the disc, 
thus making a grove of a sinuous path. 
The width of these sinuousities corres
ponds to the loudness of the sound and 
their frequency, the pitch. This method 
has its disadvantage, namely, that the en
ergy generated by the sound must . be 
used to carve the record on the disc. 
This power generated is a faint power 
and any of it lost in the process will be 
deducted from the record. Because of 
this, · this type cannot record overtones 

· which are necessary in harmonics. 
The disc system of reproduction has 

its principle of operation based on the 
bet that if a coil of wire is wound about 
an iron bar and the magnetic strength 
of the iron is changed an electric current 
will be induced in the coil in proportion 
to the change in the magnetic field. One 
method of obtaining this changing mag
netic field is to place the bar across- the 
poles of a U shaped magnet. This arma
ture comes very close to the tips of the 
magnet, but d~es not touch them. The 

(Continued on page 206) 
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Electricity and Light 
Light, one of the most important aids to man, was the result of patient investigation 

rather than chance discovery 

PRIMEVAL man, men of the an
cient civilizations, and the men of 
the present day have all had light, 

both natural and artificial, but all men 
have not had the same quantity or qual
ity of artificial light. 

Athenaeus, an ancient Greek philoso
pher, stated that the lamp was not an 
ancient invention of the Greeks but that 
it had come into general use in Greece 
for domestic purposes by the fourth cen-

AN OLD ROMAN OIL LAMP 

tury and that no doubt the lamp had been 
employed fot lighting temples and other 
places where permanent light was re
quired. These early lamps, no matter 
when or what their origin, were at best 
but crude affairs for lighting, giving off· 
almost unbearable amounts of smoke 
and odor. 

About twenty-five centuries ago, 
Thales, a Greek philosopher recorded 
the fact that if amber was rubbed, it 
would- attract. light objects to itself. 
The Greeks called amber elektron and 
this is where we get the word electric
ity. Then, about 250 years after this 
Aristotle, another Greek philosopher, 
mentioned the fact that lodestone 
would attract iron. And about 100 
A. D. Plutarch, a Greek biographer, 
wrote about the fact that iron 
was sometimes· attracted and at other 
times was repelled by a lodestone. These 
early experimenters did not even dream 
of the things that their discoveries would 
lead to-they did not even know that. 
they were on the border of one of the 
greatest of the modhn sciences. As time 
went on different men discovered new 
things about the lodestone, magnet, and 
rubbed amber. 

In 1650 Otto Von Guericke'tnade" a 
machine consisting of a ball ohmlphur 
mounted on a shaft so that it could be 
rotated. Guericke found, by experiment, 
that this ball when· rotated and rubbed 
with the hands appeared as if ~t we~e 
phosphorescent a:nd that electricity was 
generated; he also found that this ele¢
tricity could be conducted from place to 

By]. RoBERT GrNNATY, E.E. '29 

place on a chain that was allowed to 
rub upon the sulphur ball. ' 

1709 saw Francis Hawksbee using a 
reproduction of Guericke's machine with 
the sulphur ball replaced by a hollow, 
exhausted glass globe. When Hawksbee 
ran his machine and rubbed the glass 
ball the globe became filled with a soft 
glow that was described as being pleasing 
to the. eye. This was the first electric 
light that had been produced so that it 
could be seen continuously; of course, 
all of the ancient experimenters of this 
era had seen light produced by the rub
bing of amber to get small ele.ctric-static 
sparks. Hawksbee was much mystified 
to find that when he took his hands away 
from the ghlss that the glow stopped and 
also that as soon as the machine was 
allowed to stop· spinning that the glow 
stopped; he was much· more surprised to 
find that if after the glow had disap
peared he brought his hand up to the 
globe that there would be rings and 
layers of light flash and flicker around 
the inside of 'the ball. This was the last 
noticeable progress made fcir nearly a 
hundred years. 

Then Alexandra Volta, a profes:-:or 
of physics in the University of Pavia, 
Italy, made a pile of silv~r and zinc discs 
with cloths, wet with salt water, between 
them. This was in 1799 and in 1800 he 
described his pile in a letter to the Roy~l 
Society in London. Thirteen years after 
this discovery of Volta's, Sir Humphry 
Davy brought the terminals of a power
ful battery together and produced a jet 
of flame which played between these 
terminals and made a very strong, con
tinuous light. Davy next made pis ter
minals of pieces of carbon so that they 
would not wear out so quickly and pro
duced light. This light was the forerun
ner of the present day carbon arc lamp. 
People in all parts· of the known world 
went around rejoicing in the new light 
but were doomed' to· disappointment be
cause the battery cost· and size made the 
common use of a light of this kind out 
of the question. It has been estimated 
that the cost of runnirg such a light was 
about $13.00 per hour. 

However, as time continued on its 
merry course new l)'lethods of producing 
light from electricity were constantly 
being introduced and in the year of 1840 
Grove made. an experimental lamp by 
attaching the enM of a coil of platinum 
wire to copper wires, the lower parts of 
which were well varnished for insulation. 

The platinum wire was covered with a 
glass tumbler and the open end set in 
a glass dish partly filled with water. 
This prevented draughts of air from 
cooling the incandescent platinum and 
the small amount of oxygen of the air in 
the tumbler reduced the amount of oxi
dation of the platinum .that would other
wise occur. With a voltaic cell, Grove 
lighted the Auditorium of the Royal In
stitution with a number of these lamps 
during one of the lectures that he gave 
there. 

Many schemes have been used to pro
duce light from electricity and many 
more will perhaps be used but one of the 
least used substances in the electrical 
production of light is incandescent gas. 
In 1850 Geissler first operated his small 
tubes from an induction coil and this 
form of light has been with us in almost 
its original form ever since, and ha:s 
been. a play thing of experimenters and 
scientists. 

In 1879, twenty"nine years later, a 
man named Crookes modified these tubes 
in many ways including the obtaining of 
a high vacua in the tube and in 1891, 
Tesla delivered his famous lectures on 
high. voltage and high frequency all of 
which led up to the beginning of 
Moore's work on gaseous electric lamps 
in 1893. 

With the appearance of the arc and 
incandescent lamps it was thought that 

'electricity had reached the limit in giving 
the world a system of illumination that 
could leave nothing more to be desired· 
and which eclipsed the old lamps of the 
ancients as much as the sun eclipsed the 
arc. But to be entirely satisfactory arti
ficial light must be steady, must be of 
a suitable intrinsic brilliancy, and must 
have a. suitable color. The arc lamp 
lacked some color and was a very bright 

A NEON LAMP FOR ADVERTISING 
PURPOSES 

splotch of light held in one place and 
methods of reflection and defusion were 
not as well known then as they now are, 
so the arc lamp was not used to any great 
extent except in out door lighting. 

The incandescent lamp had the same 
faults and in addition its filament was 
extremely br~ttle. These faults of .light

( Continued on page 194) 
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The Importance of Temperature Scale 
A correct temperature standard is of the very greatest importance in calibrating 

measuring instruments accurately 

T HE problem of establishing a cor
rect temperature scale has been in 
progress since the year 1870. It is 

only a few years ago that the last work 
was completed which provides us now 
with a very satisfactory temperature 
standard. 

As I entered a street car the other 
morning and heard a conversation on the 
weather, I almost decided that the cor
rect temperature scale had not yet been 
established. One man said that his ther
mometer registered 25 degrees below 
zero, while another claimed that his had 
registered 30 below at the same time. 
By the time one listens to these various 
ratings of the temperature he does not 
know to just what degree he should 
shiver and shake. 

However, these differences in atmos
pheric conditions are a minor matter, 
and, may be explained in a number of 
ways. The reading will depend whether 
a given thermometer may be located in a 
high or a low place, whether it is near 
a body of water or not, or what location 
it may have in respect to certain build
ings. Government specifications require 
that thermometers must not only be ac
curate, but that they should be placed 
sixteen feet above the roof of the build
ing housing the weather station, enclosed 
in a shelter having shutters on all sides 
permitting free circulation and protect
ing it from direct radiations of the sun. 

Then again there is a big chance that 
there may be a difference in thermo-· 
meters themselves. If one pays more for 
a thermometer it should be more re
liable. However, . once in a while a 
cheap thermometer may have a correct 
scale and once in a while an expensive 
thermometer may give incorrect readings. 
Again, a thermometer may read correctly 
at one part of the scale and incorrectly 
at another part. Glass is very erratic 
in its action and properties and this 
effect will enter more in the case of 
cheap thermometers than in the case of 
the higher grade. Certain annealing 
processes take place in the glass as it gets 
older. If this entirely can be eliminated 
by the artificial methods of ageing used 
by manufacturers of thermometers, the 
calibration of the thermometer will not 
change. These treatments of course add 
to the costs of the instrument. 

Improper handling has often rendered 
thermometers inacurate. Of .course there 
is. only one way to be sure of the accuracy 
of your thermometer, and that is to have 
it tested by a reliable labnratory. 

By L. H. MILLER 

Associate P.rofessor of Physics 

Probably there are many who do not 
appreciate the importance and difficulty 
of establishing an accurate and standard 
scale. The unit on the temperature scale, 
called the degree, is formed by dividing 
the temperature interval between the 
freezing and boiling points of water into 
an equal number of parts and designat
ing one of these. parts as a degree. This 
temperature interval is only about one
forty-fifth of the temperature scale 
which we use from absolute zero up to 
the temperature of the sun, or to our 
highest furnace temperatures. 

We have no one type of thermometer 
which can operate over this entire work
ing range. In i·eality it requires three 
different types, the thermocouple, the 
gas thermometer, and the radiation pyro
meter. We extend the temperature scale 
by overlapping the ranges of these dif
ferent devices. It is evident that a 
small inaccuracy in establishing the de
gree from so small an interval as between 
the freezing and boiling points of water 
and extending the temperature scale by 
the above method could cause an accum
ulative error of considerable magnitude 
by the time the higher values have been 

. obtained. In fact with the hydrogen gas 
thermometer it used to be that the error 
in temperature measure increased until 
at these higher temperatures the inac
curacy amounted to several hundred de
grees. High temperature products could 
not be manufactured profitably with such 
poor control of temperatures. 

By a theoretical and experimental 
study of the principles in.;,olved in estab
lishing a correct temperature scale a 
correction factor has now been deter
mined whereby we can now use the hy
drogen gas thermometer, apply this fac
tor, and now measure these same high 
temperatures with no greater error than 
45 or 50 degrees. We may consider to
day that practically our entire high tem
perature industry owes its profitable ex
istence to the establishment of what we 
may call the Kelvin temperature scale. 

From time to time many inquiries 
have come to me for a considerable num
ber of different temperatures both natural 
and technical which I will present at 
this time since they seem to be of such 
general interest. 

Not only was it important that there 
should be a correct standard by which the 
inst~·uments use.d Jo measure these tern-

peratures, should have been calibrated 
but that they should fulfill certain spe
cifications in order to measure the tem
perature correctly, and that the observer 
should know how to arrange the instru
ments and make correct observations. 

The values which I am presenting are 
according to the Fahrenheit scale an<;l 
supposed to be authoritative, although 
there are a few which are still under 
discussion. 

Absolute zero is a temperature at 
which there is supposed to be no heat 
remammg. It is -459.4oF or 459.4° 
below the zero on the Fahrenheit scale. 
The lowest temperature supposed to 
have been obtained artificially was by 
Dr. Onnes in Holland when he produced 
solid Helium at -457.9° which is only 
1.5° above absolute zero. 

Alchohol freezes at -179.7°F, When 
a cake of ice rests in a room melting at 
an ordinary temperature (e. g., 70°F), · 
it is 32° F within the ice and will so con
tinue, as long as there is any of the solid 
ice remaining. Likewise pure water 
boiling under ordinary pressure condi
tions is said to have a boiling tempera
ture around 212° or less according to 
the atmospheric pressure and as long as 
there is liquid present and heat is being 
supplied it maintains that temperature 
of boiling. Likewise liquid air placed 
in a vessel in a room has a boiling tem
perature of -313.6°F. Enough heat 
comes from the vessel and surroundings 
to evaporat~ it at this temperature. 

The temperature at the North Pole 
is -60°F but this is not the coldest on 
the earth's surface. There is what is 
called the cold pole located in Siberia 
near Verkhoyansk where the lowest value 
recorded has been -90°F. The lowest 
upper air temperatures have been mea
sured by balloons with recording instru
ments attached, the altitude .. being 
around six or eight miles and the tem
perature indicated was -133°F. The 
highest authoritative natural tempera
ture on the earth's surface has been ob
tained in Africa, in the J efara desert at 
Azizia, 136.4°F, , 

The temperature of the Great Lakes 
at a depth of several hundred feet is 
39.2oF while in the Ocean it has been 
found to be 33.8°F. A temperature of 
180°F has been measured in an oil well 
in Tampico, Mexico, while in California 
a well7000 feet deep 1;egistered 212°F. 

The sun's temperature has been 
claimed to be from 7000°F to 10,000°F. 
This is ~ne value. under. discussion. 
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The Gopher 
Rowboat Motor 

Eighty-five motors rtvill be made on 
a production basis by the 

students this year 
By D. A. RooERs 

THE GOPHER MOTOR ASSEMBLY. Instructor in 1\iechanical Engineering 

T HE instruction of machine shop 
practice varies considerably in the 

· different university shop courses. 
Most of the machine work is limited to 
having the student making a given num
ber of bench or machine jobs or exercises 
and pe1:haps the making or building of 
some given machine shop project. 

After about six years of considerable 
experimental work we have chosen this 
small outboard ·rowboat motor as a ma
chine ·shop project for the sophomore 
year in mechanical engineering. 

When the motor was first introduced 
in the machine shop. as a project it was 
optional whether the student wanted to 
make one or not. Because of the tooling 
at that time it took a student of consider
able previous machine shop experience 
to complete a motor in the short time 
given him. 

At present each student is required to 
do a certain part of the work toward the 
production of enough parts to complete 
rowboat motors for the entire class tak
ing machine shop practice. Last year we 
produced a complete motor ready to use 
in every sixty student shop hours. 

Our method of handling the job here 
at the University is as follows: The 
students as a class are first given a num
ber of elementary jobs to do, all students 
working on the same class of work at the 
same tim'e. The nature of the work in 
shop is at first so laid out as to teach 
various standard micl1ine shop methods, 
after which the entire group is put on 
productive work. 

For an example, one student is chosen 
to produce all the flywheels for the entire 
group. This year our program calls for 
85 complete motors. In this event, the 
student, after sufficient instruction will 
be held responsible for 85 finished fly

'wheels from the time they come from 
our foundry until they are fin~lly 
finished, inspected and put in stock. 

Each of the major motor parts are 
produced accordingly, and an effort is 
being made to place the different kinds 
of work within the shop ability of the 
various students of the class. 

No parts of the motor are accepted 
without first being inspected and must 

conform to all the detail drawing speci
fications and checked against the special 
gauges for that particular part in ques
tion. 

Every part of the rowboat motor is 
being made at the University shops with 

. the exception of the carburetor, spark 
plug, gas and water line fittings and a 
few other miscellaneous parts such as 

. some of the standard screws and nuts, 
etc. 

From time to time a number of the 
cast parts have been replaced by blanked 
and formed sheet metal stampings in the 
way of eliminating a number of difficult 
machine operations. Some· of the special 
tools, jigs, fixtures and dies that are now 
in use. were made by the students in their 
advanced machine shop work. 

At present we have a complete set of 
tools to handle the motor as if it were 
being made in a commercial shop on pro
duction basis, including drill jigs, mil
ling fixtures, forging dies, blanking, 

· forming and drawing dies, special semi
automatic turret-lathe tools and metal 
match plate patterns. 

After the required quota of motor 
parts is completed and the unit assemblies 
are taken care of, the parts are then ready 
for general assembly after which each 

. motor is given the first final inspection. 
Assembling is also handled on a produc
tion basis; each student doing his part 

toward the final assembly. The motors 
are then ready for running in under their 
own power. After running them from 
one half to one hour they are given a 
final inspection and test. 

The time for assembling, running, and 
testing the entire group of motors re
quires only about two or three days, due 
to the fact that aU the ~otor parts ar~ 
manufactured so that they are inter
changeable. This makes it possible to 
give the student the practice of the pos
sibilities of mass production. 

Commercially the rowboat motor is 
designed to retail at about seventy-five 
dollars-however, each of the motors 
becomes the possession of the student in 
the class after the university is paid the 
cost of the materials used. 

All castings are made in the foundry 
as regular class exercises. Heat treat
ment of the crank shaft and piston pins 
is carried on the forge shop. The jigs 
for the machine shop are made by the 
tool construction class. Before any ma
chine work is done on the piston nr the 
cylinder castings they are annealed at a 
temperature of one thousand degrees 
fahrenheit to relieve any casting strains 
and to facilitate machining. Piston pins 
and gears are machined from mild steel. 
and case hardened by carbonizing to a 
specificrd depth. 

A STUDENT MACHINING A CASTING FOR THE ROWBOAT MOTOR 
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The 1929 ·Electrical 

Engineering Party 
Some novel and interesting features 

of this biennial party are dis
cussed by the chairman of 

the committee on stunts 
and exhibits 

By WESLEY GRAY, E.E. '29 

THE TELEVOX IN OPERATION 

ONCE every two years, it becomes 
the privilege of the students of 
electrical engineering to entertain 

their friends and the friends of the uni
versity at a most spectacular and educa
tional affair known as the Electrical 
Engineering Party. After eight parties 
dating from 1913 this biennial function 
has become a lasting institution at Min
nesota which is looked upon with great 
pride by the studentsand faculty. Its 
success in previous years is evidenced by 
the fact that the last party and open 
house was attended by more than five 
thousand people. With hopes for a big
ger and better party this year plans are 
under way for having many new and in
teresting features. 

T'he dates selected for the 1929 Elec
trical Engineering Party are April 19 
and 20. The theme of the party is en
tirely electrical. The exhibits and stunts 
are primarily those of the students and 
manufacturers. The student exhibits en
deavor to show the development of new 
and unusual application of electrical 
phenomena, while those of the manu
facturer attempt to 'demonstrate recent 

practical developments in the electrical 
industry. 

Undoubtedly one of the most novel 
and interesting of the manufacturers ex
hibits this year will be the Televox, the 
uncannily human automaton invented 
by R. J. W ensley, engineer of the West
inghouse Electric and Manufacturing 
company, which is to be demonstrated 
by James L. McCoy, Westinghouse en
gineer, who. has been associated with 
Mr. Wensley in supervisory control 
work and switchboard engineering. The 
Televox is not a toy or an engineering 
curiosity but an electrical slave, which 
was created to meet very definite in
dustrial requirements such as the control 
from a distance of the machinery in un
attended, automatic, electric power sub
statio.ns. Three such electrical men are 
now working 24 hours a day, watching 
the height of water in three reservoirs in 
Washington, D. C., and reporting by 
telephone to the war department when 
called upon to do so. 

Mr. McCoy in his demonstration at 
the Electricar" Engineering Party will 
show that the Televox is so highly 

~929 CLASS ELECTRICAL ENGINEERS 

trained that it will answer the tele
phone, listen to its master's v:oice and 
then execute its command. He will or
der it to light and extinguish it, start 
and stop an electric fan and a vacuum 
cleaner, and to perform various other 
startling operations. It is interesting to 
note that all these orders are given by 
telephone and this uncannily human de
vice, with its veins of copper, bones of 
porcelain, binding posts for ears, and 
hard rubber for skin, will obey its mas
ter more faithfully than many modern 
servants. 

The application of this clever device 
about the home and its value to the busy 
business rtlan or the a~bitious house
wife can almost tax one's imagination. 
Let us imagine some such following 
scene. At the office or perhaps some 
downtown department store, we grasp 
the telephone and call a number. The 
phone at home is so arranged that when 
the bell jingles the mechanical man will 
lift off the receiver by means of a relay. 
We now have the Televox on the wire. 
A whistle blast in the "mike" which 
means to Televox "Are you there?" re
ceives an affirmative answer in the form 
of a buzz meaning "All Set." There
upon orders may be given by different 
blasts and notes to open the draft in the 
furnace or to start the percolator. A 
buzz from the Televox indicates that 
all orders have been carried out. 

These operations have been tried and 
demonstrated repeatedly but their com
mercial use at present is hardly prac
tical. The Westinghouse company, how
ever, assures us the time may come when 
we will carry in the desk or possibly in 
the pocket, a supply of whistles which 
will enable us to call the office or the 
home and issue orders with firm assur
ance that they will be carried out. 

Another i~teresting exhibit this year 
will be one on airport lighting. This 

(Continued on page 204) 
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Tongue-tied Technicians 

PROMINENT graduates bemoan the ·fact that they are 
incapable of oral expression,___cemployers regret that en

gineers in their service can not speak before a small gathering 
with any degree of ease. And the cause of the condition? 
Deficient training. 
, The time when the engineer was employed merely to 

compile statistics and juggle figures belongs to the decade of 
hoop skirts and wasp waists. Engineers of today are specific
ally trained for leadel:ship,-yet how can there be true leader
.ship when the individual is lacking in those fundamentals of 
self-expression without which there can be no transmission of 
ideas, no stimulation of action? 

A prominent contractor, who every year comes into con
tact with scores of civil, mechanical and electrical engineers, 
insists that a four year ac.ademic course should be made pre
requisite to all engineering study. Outstanding among his 
arguments is the fact that the graduate engineer can neither 
write a letter, prepare a paper, or talk informally on topics 
with which all engineers are undoubtedly familiar. 

The new order of engineers has received more training in 
self-expression than the older graduates. Rhetoric and compo
sition are courses required of' every engineering .student. How
ever, they are not yet sufficiently stressed, and oral composi
tion in particular has been woefully neglected. A glance at the 
curriculum assures us that courses are offered in public speak
ing, but the classes are poorly attended, and what is more, 
poorly conducted. Poorly conducted because of the number of 
individuals in each class. It has been affirmed that it is im
possible to teach mathematics to large classes. Pedagogically 
speaking, it is far more difficult to offer instruction in oral 
composition to large, unwieldy groups, for the benefits to be 
derived from such a course can only be obtained by a great 
amount of practice. One can not listen· to lectures on the art 
of dissertation and presume to be enabled to discourse with 
case. Practice and more practice become necessarily the by
words for this type of success,-and in classes of' large' size, 
the opportunities for practice are far too limited. 

Since there is a demand and since engineers can not fulfill 
this demand, it should be the policy of every engineering insti
tution to include in its curriculum required courses in public 
speaking,-courses which are in truth elemental, and virtually 
a necessity. Here lies an opportunity for curricular advanc~
ment and the development of a mor,e perfect product. 

What of the Graduate? 

AT this P_artic_ular ~ime of th.e ye~r the senior engineers 
are bemg mterv1ewed or are mterviewing the repre

sentatives of the many industrial concerns who employ gradu
ates of engineering colleges. These interviewers are here to 
select a few men for their concerns,-they want men of ability 
-men who will meet the demands of their company. 

Any member of a graduating class will be able to fill the 
sc~olastic demands of any company and this brings us to the 
pomt where the question is, "How shall I get a job with 
--- company?" · 

The answer to that question is easy. Sell yourself to the 
man. That is just what he wants you to do and if you can sell 
yourself to him better than the fellow who has a "Tau Bet" 
key there will be no doubt but what you will get the job that 
you want. 

Let's get together and do some intensive selling in the next 
few weeks. 

Unspecialized Curricula 

T HE frequency with which engineers pursue work in 
foreign fields, that is branches of engineering in which 

they have not been specifically trained, is an interesting fact. 
Numerous examples exist of individuals, who, after studying 
one phase of engineering, devote their lives to another branch 
of the profession. A recent graduate of civil engineering is 
now the electrical expert of a great western railroad. A me
c~anical graduate has become chief highway engineer in one 
ot the central states. A young mining engineer has designed 
and supervised the construction of numerous concrete bridges. 
And there are innumerable other cases that might be men
tioned. 

They suggest that specialization is not a sovereig~ al
chemist. Moreover, they infer that there lies a grave danger 
in developing a student to the extent that he feels himself pos
sessed of all knowledge in a given field, and has no need for 
furt~er study. In engineering pursuits, in particular, there is a 
contmuous demand for energy. Lethargy of brain and of body 
are alike conducive to failure. Thus, the ambition for con
stant improvement becomes a faculty of achievement which 
must be nourished if true success is to be attained. 

An engineering education should give to the student a 
knowledge of the tools at his disposal, and an intimate ac
quaintance with their use, but it should not suggest that four 
years of study offers an open sesame to a particular branch of 
engineering,-that in four ye~rs can be absorbed all knowl
edge, beyond which lies an intellectual void. In college, funda
mental principles should be learqed, their correct use mastered 
and the mind so developed that it works precisely and log
ically. The means having been shown and the mind stimu
lated with a desire for knowledge,-specialization will follow 
of necessity throughout the individual's 'lifetime. The method 
of attack is of fundamental importance, and should be stressed 
with insistance throughout all undergraduate training. But 
without a certain inquisitiveness, a certain love of mastery 
there can be no specialization, just as it is impossible to effect 
improvement in any mind that is unwilling to strive. 

Let an engineering curriculum be devised then to give 
adequate training in the fundamentals: mathematics, mechan
ics in its various branches, physics and chemistry. To broaden 
the intellect and offer cultural training, let there be instruction 
in history and economics, philosophy and ethics, anthropology 
a.nd psychology, music and art, and also in the various modes 
of self-expression such as drawing, and graphic and oral com
position. All should be studied to initiate the student into the 
various realms of learning and ultimately develop the engineer 
-a. trained leadel'. 
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L. J. CAHILL, 
Lighting Engineer, 
U. of Akron, -'26 

YO·UNGER COLLEGE MEN 

I. A. YOST, 
Lighting Engineer, 

Penn State, '24 

F. C. WINKLER, 
Lighting Engineer, 
Notre Dame, '18 

R. W. BUSH, 
Commercial Lighting 

Specialist, 
Los Angeles Office, 
U. of Southern 

California, '24 

ON RECENT WESTINGHOUSE JOBS 
JAMES D. REID, 
Lighting Engineer, 
U. of Indiana, '27 

The Mines Field Illumination 
Where do young men get in a large indus
trial organization? Have they opportunity 
to exercise creative talent? Is individual 

work recognized? 
.,. .,. .,. 

M INES FIELD, Los Angeles, 
is famous as the scene of 

the 1928 International Air Races 
and Aeronautical Exposition. 
Equally famous among flyers is 
the perfect illumination which 
enabled pilots on the night pro

To blanket the field with 
brilliance and yet avoid danger
ous glare was the problem 
assigned to the Westinghouse 
engineers who designed the Mines 
Field lighting for this greatest of 
air meets. Twenty-one huge 
floodlight projectors, each with a 
maximum beam candlepower of 
one million, provided the bril
liance. An ingenious system of 

louvres cutting off upward rays 
of light provided protection from 
glare. The result was an achieve
ment in airport lighting which 
has been pronounced the most 
nearly perfect of any in the 
United States. 

The outstanding jobs go to organiza
tions with the resources and facilities 
to handle them. Westinghouse, because 
of the outstanding opportunities which 

. are of almost daily occur-grams to land with 
all the ease and assur
ance of those who did 
their flying by day. Westinehouse 

rence within its organiza
tion, offers strong attrac
tions to young men : of 
enterprise and ability. 

Paironize our advertiset·s and mention the Teclwo-Lop. 
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Around the World With Our Alumni 
Civils 

'26-R. C. Bolstad has been many places 
and done many things since he joined the 
United States Geodetic Survey in 1927. 
Washington, Florida, Maine, and New 
York have been the scenes of his labors 
and while he was stationed in the latter 
city he was one of the party that made the 
revision survey of Jamaica bay. Upon 
the completion of this work he was trans
ferred back to Washington, D. C. 

'26-Carl P. Liese is working for the 
Marion Steam Shovel company as district 
representative. He does his work from 
the office of the Motor Power Equipment 
company, Ford Road, St. Paul. 

'28-Eric F. Peterson is teaching sur
veying in the Duluth Junior college. He 
plans on returning to Minnesota for ·a 
few months next year. 

'28-Don Kopplin is with the Winston
Dear company and is now on a quarry 
stripping job at La Salle, Illinois. He 
writes, "We have had quite a bit of cold 
weather up here in the past two weeks, 
but the worst trouble that we have on 
our job is when it rains for a day or so at 
a time. That is when the dumps get 
softened up, and then the dump tracks 
look like a snake and we can't keep the 
dump cars on the track, or the dump 
tracks where they belong. The day after 
it rains it may drop to zero and then our 
tracks freeze into the mud and have to 
be dug out with picks. We operate a day 
and night shift of ten ·hours each, and 
move around 100,000 to 125,000 yards 
every month. We are stripping a cement 
quarry for the Marquette Cement com
pany and have a similar job with the Le
high Portland Cement company, which is 
located about two miles closer to La 
Salle." 

Chemists 
'20-John S. Busch has accepted a posi

tion with the Wood Conversion company 
at Cloquet, Minnesota. He is the chief 
chemist there. 

'20-Frank J, Dobrovolny, who received 
both his master's and doctor's degrees 
here, visited the university on the 11th and 
12th of February. He is working for 
the Ro·essler and Hassacht;r company of 
Perth Amboy, New Jersey. The purpose 
of his visit was to interview men of the 
senior class for the company with whom 
he is working. 

'21-Albert M. Chaney received his 
master!s degree in chemical engineering in 
1925. He is back this year after three 
years' absence to do graduate work to
ward a Ph.D. in chemical engineering. 

'21-Ruth Elmquist left a few weeks 
ago for Washington, D. C., to take a po
sition at the Bureau of Home Economics. 
She is at present living at the Government 
hotel. In a letter she says that she be
lieves she will enjoy the work as the lab
oratories are well equipped and money 
has been appropriated for a new building 
to house the bureau. Miss Elmquist Te-

ceived her M. S. degree in chemistry in 
1924 and studied in London and Paris 
the following year. Upon her returri 
from abroad she became an assistant in 
the analytical chemistry department and 
last year during the absence of Dr. Sar
ver was an instructor. She states that 
she plans to return to Minnesota to work 
for her doctor's degree. 

'21-Esther Bauer-Kock who studied 
abroad with Miss Elmquist is .now doing 
research work in analytical chemistry at 
the Hercules Powder company at Bruns
wick, Georgia. 

'22-Ernest B. Kester is now· located 
at Baltimore, Md., where he is employed 
by the Baltimore Gas Engineering corpo
ration. 

'23-Clifford E. Peterson is now located 
at Canton, N. C. He is working in the 
research department of the Champion 

-Fibre company. 
'25-Homer Hamm is attending Johns 

Hopkins University and working for his 
Ph.D. In his spare time he holds down 
a job with the Bureau of Standards at 
Washington. 

'26-John L. Tronson has received a 
promotion and now holds down the job 
of assistant laboratory manager at the 
Goodrich Rubber and Tire company. His 
address is 453 Crestwood Avenue, Akron, 
Ohio. 

'26-Parmalee S. Haugsrud, who re
ceived his degree in chemical engineering 
in '28, is now working in the water soft
ening and purification department of the 
Reiter company in Elgin, Illinois. 

'27-William Ohlweiler is now assis
tant supervisor of the phenyl glycine oper
ation for the Dupont company. Address 
his mail to Box 565, Penns Grove, New 
Jersey. 

'27-Henry Bercowitz has returned 
from the Dupont company at Buffalo, 
New York, to his old job as junior chem
ical engineer at the Federal Food and 
Drug Laboratory in Philadelphia. 

'27-W. E. Seestrom is a chemical engi
neer with the Proctor and Gamble com
pany at Ivorydale, Ohio. 

'28-F. A. Rorman is doing research 
work under a fellowship at Columbia uni
versity. 

'28-George Swenson is another alum
nus with the Minnesota Mining and Man
ufacturing company. 

Dr. Frank C. Whitmore, who was for
merly an instructor in the School of Chem
istry here, has been appointed dean of 
chemistry and physics at Pennsylvania 
State College. 

'28-Robert Gerlicher is working for 
the Goodrich Rubber and Tire company 
at Ak.ron, Ohio. Although he has.no offi
cial title as yet it is reported that Bob 
is doing very good work. 

Frederick ·Rohrman, who received his 
M.S. degree in '28, has a fellowship in 
the chemical 'engineering department at 
Columbia. He saws that he likes his 
work very well and that he has passed his 
first examination for his Ph.D. degree. 

Electricals 
'23-Henry W. Hecht is now assistant 

to the manager at the Montevideo office 
of the Northern States Power company. 

'23-Clifford L. Sampson is with the 
Northwestern Bell Telephone company at 
Des Moines, Iowa. He is doing trans
mission work with the chief engineer of 
the Iowa area. 

'24--J. M; Juran is with the quality in
spection department of 'the Western Elec
tric company and is stationed at Chicago, 
Ill. He was married on June 5, 1926, to 
Miss Sadie Shapiro of Minneapolis, and 
has one child, Robert Arnold, born June 
11, 1928. He is now Hawthorne Works 
chess champion and secretary of the Chi
cago Chess League. He writes, "This 
plant is working strong, and the average 
employment for the year will be 30,000. 
Our new project is the talking movie 
equipment, and 4000 machines are to be 
turned out this year." 

'25-R. W. Keller has been located in 
the general engineering department of the 
East Pittsburgh plant of Westinghouse 
since January first. For the past two 
years he has been in the engineering de-
partment of the Sharon plant. . 

'25-Emil Steinert is living, singly, at 
447 Silvu Street, Sharon, Pennsylvania. 
He works for the Westinghouse organi
zation in the instrument and miscellaneous 
transformer section. 

'25-L. D. Solomonson is acting as 
lieutenant in the Coast Artillery at Fort 
McArthur, San Pedro, California. He 
served fo'r three years at the station in 
Honolulu before taking his new post. He 
has one son, now two years old. 

'26-E. C. Wentz is still with the in
strument and transformer section of the 
Westinghouse shops at Sharon, Pennsyl
vania. He can be reached at 148 J effer
son Street in that city. 

'28-Russel C. Bouck is operating a sub
station on the Chicago, Milwaukee and 
St. Paul electrified line at Drexel, Mon
tana. He claims that it is rather a lone
some job and he would like to hear from 
some of the gang. 

~ 

M echanicals 
'26-Richard E. Wiley is assistant 

metallurgist at the National Tube com
pany. He was married recently, and may 
be reached at the company's office at 
Elyria, Ohio. 

'26-M. · S. Boreen, who is with the 
Westinghouse company, wrote in recently 
to say, "I am employed in the sales de
partment, handling industrial heating ap
paratus. This work offers unusual pros
pects, both from the manufacturing and 
the central station point of view. From 
the manufacturing stand the field is young 
and seems to prosper, while central sta
tions are beginning to realize its possibili
ties, for it offers an ideal load for 'off
peak' periods." Boreen may be reached at 
2450 W. Park Ave., Mansfield, Ohio. 

(Continued on page 196) 
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WHEREVER WHEELS 
AND SHAFTS TURN If' 

Industry's profile cuts the sky-express trains glide 
by-traffic whistles shriek, sirens snort, bells clang. 

In the thick of industry and transportation are 
Timken Bearings in railroad and street car journals, 
electric motors, buses, trucks, motor cars and 
machinery of all kinds-saving lubricant, reducing 

· friction, and prolonging machine life. 

Where roads are to be made, rivers bridged-where 
men mine the earth or use its soil for growing grain 
or pierce it deep to tap the oil supply- there again 
are Timken Bearings and Timken benefits. 

' 
Everything we eat or wear, buy, sell or use-every 
move we make in transporting people or products
there are Timken Bearings with their exclusively com
bined Timken tapered construction, Timken POSI
TIVELY ALIGNED ROLLS and Timken electric steel. 

For wherever power is applied through moving parts, 
Timken Bearings are bettering the work of the world 

- -cutting costs and increasing production wherever 
wheels and shafts turn. So universal has this condi
tion become that every student engineer owes it to 
himself to include in his course a thorough and de-

tailed study of the application of Timken 
Tapered Roller Bearings to all types of 

industrial equipment. 
THE TIMKEN ROLLER BEARING CO. 
CANTON, OHIO 

Patrotlize our advertisers at1d mention .tlle Tec/wo-Log. 
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News from the Technical Campus 
Lind Attends Radium 

Conference 
Dr. Lind of the School of Chemistry 

recently attended a conference on the 
"Hazards of Radium Paint" held in 
Washington, D. C., by the United 
States Public Health Service. 

According to Dr. Lind the meeting 
resulted from a general conferenc'e held 
last December which met to investigate 
the cause of the deaths of a great nl)m
ber of girls employed in radium painti~g. 
It is believed that the radium contained 
in the paint used 'in painting dials of 
clocks and watches was absorbed by the 
body of persons using it and was seri
ously injurious to certain vital organs, 
thereby causing death. It has been found 
that small amounts of radium do not in
jure the human body, but it is thought 
that· where a person is exposed to it for 
a great length of time as are persons 
using radium paint, the human body will 
absorb enough radium to cause serious 
effects. 

It was p'roposed at the conference that 
attempts at determining the amount of 
radium contained in the hur.nan body be 
made. Dr. James E. I ves has spent three 
weeks· here studying radium measure
ment with Dr. Lind and Mr. Erikson, 
professor of mechanics and an authority 
on radium. The work is being carried 
on under the supervision of Dr. L. R. 
Thompson, chid of the division of indi
vidual hygiene. 

Other members of the conference 
were Dr. Failla of the Memorial Hospi
tal of . New York, Willjam Duane of 
Harvard, Pr&fessor Schlundt of the 
University of Missouri; Dr. Gish of the 
Carnegie Magnetic Laboratories in 
Washington, L. F. Curtiss of the United 
States Bureau .of Standards, and Dr. 
Martland Of the New Jersey Bureau of 
Public Health; 

Miners Hold Annual 
Winter Shindig 

On March 1, the Sophomore Class of 
the School of Mines held the annual 
Miners' Shindig. Tiny Roberts, 320 
pou,nd miner, served beer in a style, 
which, according to the Miners, gave 
an atmosphere of more. than one-half of 
one per cent to the beverage that crossed 
the bar. 

Robert W. Geehan was in charge of 
general arrangements~ He was assisted 
by George Minder, Paul Jerabek, ·Gor
don Scott, ahd E. T. Ericson. 

Glockler Addresses 
Chemical Colloquittm 

At the last meeting of the Chemistry 
Colloquium, Dr. Glockler gave an inter·· 
esting discussion on the effect of electri
cal discharges on gases. In his le.cture 
he brought out that gases like ethane 
could be converted into compounds of 
longer carbon chains by passing them 
through ozonizers. He also said that 
the process was a very slow one in that 
it took a month to produce one liter 
oJ a dark viscous oil by the passing of 
butane through an electrical charge. 

The Chemistry Colloquium meets 
once every two weeks and is attended by 
faculty members, graduates, and a few 
undergratuates of the School of Chem
istry. Each time there is a principal 
speaker who .gives a lecture on the work 
he has carried out in a particular branch 
of research. At the clcise of the talk, 
the members of the audience join in· a 
discussion of the subject, asking ques
tions and presenting other phases of the 
problem that have been studied. 

Some of the other topics that have 
been discussed at these meetings are: 
Dynamic Measurement of Surface Ten
sion by Dr. Taylor; The Absorption of 
Aromatic Compounds by Charcoal by 
Dr. Kalthoff; Artificial Zeolites for W a
ter Softening by Dr. Mann; Oxidation 
in the Benzene Series by Gaseous Oxy
gen by Dr. Stephens, and the Mechan
ism of Inhibition in Chain Reactions by 
H. N. Alyea. 

Herty Addresses A. C. S. 
The l\1innesota section of the Ameri

can Chemical Society and the northwest 
.section of the American Society for 
Steel Treating held a joint meeting on 
Friday, February 8th, at the School of 
Chemistry. The feature of the meeting 
was a lecture on "The Physical Chem
istry of Steel Making" delivered by Dr. 
C. H. Herty, Jr., of the United States 
Bureau of Mines. 

Dr. Herty is supervrsmg ferrous 
metallurgist of the U. S. Bureau of 
Mines and is in charge of the investiga
tions on the physical chemistry of steel 
making ~rhich are being conducted at 
the bui·eau. The subject has aroused a 
great deal of interest in recent years be
cause of the importance attached to ex
act kpowledge of the phenomena occur
ring in the process of steel manufacture. 

Word has been received that the fall 
meeting of the American Chemical So
ciety will be .held in Minneapolis the 
week of September 9th, 1929. This 
will be the first meeting of the society in 
Minnesota since 1910. 

Engineers Inspect 
Transformers 

Engineers of the Northern States 
Power company have recently been at 
work on the transformers in the electri
cal engineering laboratory in an effort to 
improve the dielectric strength of the 
oils in which the transformers are im
mersed. It has been known for some 
time that the presence of dirt, air, and 
moisture decreases the insulating power 
of the oil over 200 per cent. In connec
tion with this it has been observed that 
the continued electric discharges of lim
ited current strength have a pronounced 
tendency to increase the break down 
strength of oil until a final breakdown 
value has been reached. 

The apparatus, which has been de
signed to eliminate the impurities-from 
the oil, consists of eight to ten frames 
fastened in a rigid .support. Between 
every frame there are four blotters 
through which the oil must flow. At 
each end is an encasing frflme connected 
to inlet and outlet pipes which carry the 
oil to and from the transformer. The 
oil is forced through the blotters under 
thirty pounds pressure and three to four 
hours of actual pumping are required to 
clef!nse the fifty barrels of oil used in the 
300,000 volt transformer. 

·As a result of the purification proc
ess, the oil, which had previously broken 
down in a spark of one-tenth inch at a 
voltage between seven and twelve thou
sand, now holds up under 30,000 volts. 

~ 

Aeronautical Prizes 
Established fi e~e 

The aeronautic division. of the Ameri
can Society of Mechanical Engineers 
announces three annuaJ prizes to stu
dents of engineering. for the best pa
pers submitted on civil aeronautic sub
jects. The papers must be by student 
associates of the American Society of 
Mechanical Engineers, but need not be 
prepared especially for the contest. Pa
pers that have been contributed either in 
whole or in part to anv other societv or 
publication will not b~ considered. · 

Papers submitted may be historical, 
analytical, experimental, or practical in 
character, and may deal with any of the 
following civil aeronautic subdivisions: 
aerodynamics, airships, airports, airways, 
aeronautic instruments or eq11ipment, 
management, airplane design, power 
plant design, aircraft operation, arr 
transportation, aerial photography, etc. 

(Continued' on page 198) 
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Confidence 

is a matter of 

knowledge 

QONFIDENCE in the printed 

matter you send out is worth 

having. It is not a pleasl;lnt thing 

to learn that your letterheads do 

not measure up to the standards 

of good taste of those who know 

correctprinting when they see it. 

Neither is it a pleasing experi

ence to spend money on a hook

let which is so lacking in style 

and quality that it slides right 

from the desk into the waste 

basket. 

We offer you the benefit of our · ··. 
years of experience in matters 

of type, color, composition and 

paper. 

"Leave It to Lund" 

TheLUND PRESS~Inc. 
Printers and Binders 

406 6th Ave. So. Minneapolis, Minn. 

For> 

Early 
Spring 

Buying 

Prv-SeasoJU Showing 

Jll~TLA~() 
JUITJ 

in the new broad shouldered 
Minnesotan Model 

AT A SPECIAL 

PRE· SEASON PRICE 

One or two trousers 
or extra knickers 

Shetlands are one of the 
outstanding fabrics for the 
spring suit. Shetlands lend 
themselves .to beautiful 
spring color weavings. 
Rich tones of tan, russet, 
brown, grayish, and tan. 
nish effects in plain twill, 
herringbone, tweed and 
nubb decorations. These 
Shetland suits are extra. 
ordinary fabrics at the 
price-styled in the· new 

Minnesotan model. 

Tailors-Clothiers-Furnishers 

JU5liER ~~05 
NICOLLET at FOURTH 

Patro'nize our advertis~rs and metztion tile Techno-Log. 
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Timoshenko Lectures at Minnesota 
C TUDENTS of mechanics at the 
O University of Minnesota enjoyed a 

real treat in the series of three 
lectures upon the theory of vibration de
livered by Professor S. Timoshenko of 
the University of Michigan February 
4-6. Professor Timoshenko, formerly of 
the faculty of the University of Petro
graci and the Polytechnic Institute at 
Kiev, combines superior knowledge of 
his subject with clarity of presentation 
and charm of personality. 

The climax of Professoi· Timoshen
ko's visit came at the dinner in his honor 
under the auspices of the Society for the 
Promotion of Engineering Education at 
the Campus Club on Tuesday evening, 
February 5. Professor Timoshenko dis
cussed the status of engineering educa
tion in Russia. The Academy at Petro
graci, Professor Timoshenko reminded 
his hearers, is older than the German 
Universities and owes much of its pri
ority in engineering science to the bril
liant work of the French emigres who 
fled during the Revolution and N apole
onic era to the then only safe spot in all 
Europe. 

Despite the monarchial government 
of Russia, the Academy was in fact very 
democratic, the professors governing the 
college without outside interfetence. 
Any student of ability was welcomed and 
the university degree opened all offices to 
the meritorious. Hence the engineering 
school became a recruiting station for 
competent men to fill positions of impor
tance in the empire. The · Bolsheviki, · 
however, altered the independence of the 
facultY:. A governing body accorded 

By F. B. LINDSAY 

Instructor in Mathe1natics, 

equal representation to professors, stu
dents and janitors. Students were divid
ed into two classes: some of workers and 
'ons of non-workers, i. e., the children of 
manual laborets and of the professional 
groups. The number of students, sons 
of non-workers, has been rigidly limited 
so that a high degree of competition ex
ists for the available scholarships. But 
the many places open to workers have at 
no time been filled. 

The situation of the engineering 
schools in Rl!ssia since the overthrow of 
the czarist regime has been further em
barrassed by the declaration of the Bol
sheviki' that prelimin-ary education -is 
needless for entrance to the specialized 
courses. The people were told that re
quirements for entrance to the institutes 
were only bourgeoise schemes to hinder 
the common people from obtaining tech
nical education. In consequence many 
sincere illiterates matriculated. Of 
course the faculty has had to consume 
time teaching rudiments· of mathematics 
and physics instead of devoting attention 
to technical education. 

Additional obstacles to education in 
Russia today are the vesting of sole 
power in the hands of communist stu
dents-an insignificant percentage of the 
total student body, and the insecurity of 
tenure of professors who must face sus
picion and denunciation without any re
course. After the revolution of 1905, 
compulsory elementary education was 
imposed upon Russia. But as soon as the 
soviets gained independence, the peasant. 

and laboring classes abolished schools as 
a needless expense. This has creat(:d a 

. dearth of recruits from which higher in-· 
stitutions may draw students. 

In the conclusion of his last lecture, 
Professor Timoshenko compared tech
nical education in the United States and 
Europe. Knowing our reputation for 
practical emphasis, Professor Timoshen
ko expected to find in America an in
tensely utilitarian outlook upon all prob
lems. To his surprise he discoyered 
mathematics in this country more "pure" 
-than in Europe where applied mathemat
ics is generally studied. On the other 
hand, . he found many engineers more 
practical than in Europe, if deficiency' in 
theoretical principles denotes practicality. 
He suggested a greater degree of co
operation between theoretical and ap
plied science in the interest of a more 
practical engineering education. It was 
his hope that at the next international 
congress of applied mathematics more 
representatives of the United States 
might be present. In his own person, 
Professor Timoshenko admirably com
bines that familiarity with laboratory 
technique and .adaptation to actual sit
uations, with the grasp of theoretical 
principles essential to the adequate solu
tion of intricate problems in applied me
chanics. The achievement of this great 
scientist is further revealed in his ready 
command of an unusual foreign lan
guage to convey his ideas : for he has 
mastered English, with its strange vo
cabulary and illogical structure, for the 
presentation of his discoveries and con
clusions in the theory of vibration. 

A Lasting 
Investment 

OUR DESIRE 

Since you need a typewriter NOW for writing experiments and 
tern1 papers-just as you will need it later on in your profes
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From old kettle to new world 
SOMEBODY has to believe in the big 

possibilities of little things. James Watt 
saw the lid of-his tea-kettle dance-and today 
our civilization is built largely on steam. 

In the field of communication, Bell saw 
. the possibilities of a littlevibratingdiaphragm. 
Today from the telephone at his elbow 
a man talks to his next-door neighbor or 

across the continent, just as he chooses. 
Men in the telephone industry, in com

mercial and administrative as well as techni
cal work, are constantly proving that little 
suggestions, little ideas, little changes, when 
smoothly fitted into the comprehensive 
plan, may be big in possibilities of better 
public service. 

BELL SYSTEM 
.A nation-wide system of inter-connecting tetephoneJ 

" 0 U R P I 0 N E E R I N G W 0 R K H A S 1 U S T B E G U N ,. 
Pdtronize. our advertisers and mention -the 'l'eclwo~Log. 
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Electricity and Light 
ing led to a continuation of the search 
for a perfect illuminating device that 
would tum all the received electrical 
energy into light and none into heat. 
Moo1re bethought hirnself of the old . 
time Geissler tubes and gaseous filament 
lamps. In 1904 Moore brought out the 
first · long_ tube lamp on a c:;ommercial 
scale and the first of these lamps was 
installed in a hardware store in Newark, 
N. J. It consisted of a glass tube one 
and three quarters inches in diameter 
and 180 feet long. Air at a pressure of 
about one-thousandth part of an atmos
phere, was in the tube, from which was 
obtained a pale pink color. High voltage 
(about 16,000 volts) alternating current 
was supplied by a transformer to two 
carbon electrodes inside the ends of 
the tube. The air pressure had to be 
maintained within one twocthousandth 
part of atmospheric pressure above and 
below the normal pressure of one-thou
sandth atmospheric pressure, and as the 
rarefied air in the tube combined chemi
cally with the carbon electrodes, means 
had to be devised to maintain the air in 
the tube at this slight pressure as well 
as within the narrow limits required. 

(Continued from page 182) 

This was accomplished by means of a 
device known as the feeder valve. 

As there was a constant loss of about 
400 watts in the transformer, and an 
additional loss of about 250 watts in the 

SHORT COLOR MATCHING TUBE 
CIRCUIT 

two electrodes, the total consumption of 
the 180 foot tube was about 2250 watts. 
On account of the fixed losses in the 
transformer and electrodes the longer 
tubes were the more efficient, although 
the tubes were made in sizes from 40 to 
200 feet. It is generally granted by the 
majority of authorities that the vacuum 
tube as a device for changing electricity 
into light is very efficient. The greater 
number of men place the vacuum tube 
at about 70 percent and the incandescent 
lamp at about two percent. The 200 
foot tube filled with nitrogen had an 

efficiency of about 10 lumens per watt 
and gave a golden yellow light com
pared to the pinkish light of air and the 
pure white light given by carbon dioxide. 
Nitrogen was supplied to the long nitro
gen filled ttibe by removing the oxygen 
from the air that the tube used. The 
carbon dioxide tube; on account of its 
daylight color value, made an excellent 
light under which accurate color match
ing could be done. A short tube is made 
for this purpose and this is the only use 
which the Moore tube now has, owing 
to the simpler tungsten filament incan
descent lamp. The Moore long tube 

· lamp, although it is .not in general use 
at the present time, has many good points 
and there is still the possibility of its 
return to favor. Its life is very long, 
under good conditions is about 10,000 
hours. 

The intensity of its light ranges be-
tween zero and 25 candle-power per 
foot, although the average candle-power 
is about 10.5 candle-power per foot of 
length. The Moore tube is the nearest 
approach yet invented, to the· much de
sired cold light, as exemplified in nature 
by the firefly, and in the matter of diffu-

( Continued on page 202) 

OF STRUCTURAL 
CLAY TILE······ 
STRUCTURAL Clay Tile offers the. requisite strength 

for load-bearing walls with a minimum of weight. 
The resulting economy in structural material, to
gether with the convenience and fire-resistance which 
this material affords, are strong recommendations for 
its use in buildings of a permanent character. 

Load-bearing walls and partition walls of Structural 
Clay Tile are efficient barriers against heat or cold, 
sound, moisture and fire. 

The flexibility and permanence of Structural Clay Tile 
commend it for the execution of architectural design 
ofinfinite variety. Its economy makes it practical for 

· all types of construction. 

STRUCTURAL CLAY TILE ASSOCIATION 
Formerly Hollow Building Tile Association .. 

1452 ENGINEERING BUILDING CHICAGO, ILLINOIS 

Patronize our advertisers and mention the Teclm·o-Log. 
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0ott th~ Br~adth of a Cat' s Whisk~r 
B~tw~~n "Go" and "No Go" 

JHE painstaking spirit of the medieval ~onk 
has been handed down to the New Departure 

organh;ation-and intensified in transmission. 
Modern science has augmented the wiU to 

intensive effort with the ability to control the 
unseen and to detect the slightest deviation 
from exact physical truth. 

ins parts. A single bearing, for instance, must 
be within proper limits on 90 separate counts 
to avoid rejection, with a tenth of a thousandth 
of an inch as a common unit of measurment. 

Since much of the superiority of the New 
Departure Bali Bearings over other anti=friction 
devices is due to its precision of dimension, 
contour, and fit, a most elaborate and efficient 
inspection system has been developed. 

In spite of these extraordinarily difficult 
standards set by New Departure engineers, 
New Departure special machinery- almost 
human in its operation; with more than human 
dependability • • • production proceeds with 
very little waste of time 01' material. 

Not only is every tenth man in the plant an 
inspector, but an average of 16,200,000 separate 
and distinct decisions are made each business 

Is it any wonder thet•efore that New 
Departure Bali Bearings have the name of being 
the precision product of the world. 

The New Departure Manufacturing Com= 
pany, Bristol, Connecticut; Detroit, Chicago, 
San Francisco and London. day as to the acceptance or rejection of bear= 

NEW DEPARTURE 
BALL BEARINGS 

Patrouize our advertisers and mention- t!te Teclwo-Log. 
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Around the World With Our Alumni 

Chemists 
'25-Ernest J e~ett is very busy look

ing for that mysterious .56%. He is em
ployed by the Proctor. & Gamble company 
at Ivorydale, Ohio. 

'26-Roger Wheeler, former captain of 
the Minnesota football team, is now em
ployed in the paint and varnish depart
ment of the Dupont company at Chicago. 

'27-Henery Bercowitz is working at 
the patent office in Washington, D. C. He 
is as ambitious as ever and is studying law 
at the George Washington University with 
the intention of taking the Bar examina
tion; 

'28-Robert Elston is with the Dow 
Chemical· tompahy. at Midland, Michigan. 

'28-Roy P. Bella is working as a 
chemist for the Northwestern Paper com
pany and. is located at Cloquet; Minne-
sota. 

Electricals 
'23-George ]. Schottler is a patent at

torney with the firm of Emery, . Booth, 
Janney, and Varney. His address is 149 
Broadway, New York City. 

'25-Richard G. Edwards Is another 
Minnesota man who: has located in a 
warm sunny climate. He is working as 
a sub-station designer. 

'26-Ray Christen was in New York 

(Continued from page 188) 

City last fall attending a "long lines" 
school. He is now back in Detroit on the 
payroll of the American Telegraph and 
Telephone company. 

'27-"Sandy" Beyer is now located in 
New York. "Sandy" is enrolled in the 
General Electric training course. 

'28-Don Stevens was in the Twin 
Cities recently, and spent most of the 
time renewing acquaintance with his 
friends around the Electrical building. 

'28-Art Burris appeared in Minneapo
lis recently as an envoy of the Westing
house Manufacturing company and spent 
a week interviewing the senior class. His 
address is 437 Rebecca Ave., Wilkinsburg, 
Pennsylvania. · 

'28-Jack Cooper is now located with 
the Southern California Edison company 
at Bodfish, Kern county, California. He 
is assistant operator at the Borel Hydro
Electric plant. 

'28-"Art" Burris has been visiting the 
campus for the past two weeks while on 
a vacation from his work in the indus
trial sales division of the Westinghouse 
company at Wilkinsburg, Pennsylvania. 
Art was engineering representative on the 
All-University council last year. 

'28---'--'"Herb" Hathaway wrote in re
cently to say that everything was running 
smoothly down in Schenectady since part 

of the class of '28 had arrived.: How
ever, since then he has paid a flying visit 
to the campus and renewed his acquaint
ance with the unfortunates who still go 
to· school. His address is 117 N ott Ter
race, Schenectady, N. Y. 

'28-S. R. Hamilton recently changed 
his address from 307 Eas't End Av-enue, 
Pittsburgh, Pennsylvania, to 1411 Macon 
Avenue, Regent Square, Swissvale, Penn
sylvania. 

'28-Carl ]. Schliep is a student engi
neer in the sales department ·of the Ideal 
Electric and Manufacturing company at 
Mansfield, Ohio. ·He was married to 
Miss Carol Nelson of Kirkhaven, Min
nesota, last September. 

'28-Arthur M. Braaten reports that 
he is with .the~ Radio Corporation of Amer
ica and located at Riverhead, New York. 
He works in the receiver design depart
ment. 

'28-Glen Brown left his business m 
Milwaukee long enough to tome back to 
the campus for a visit recently. 

'28-Several of the new men with the 
Westinghouse student course are from 
Minnesota. Among these are John Elm
burg, Att Burris, John McCrea, Clarence 
Neill, D. 0. Johnson and Carl E. Swan
son. Elmberg and Swanson visited the 
campus during the Christmas holidays. 

·Allis-Chalmers 

Steam Turbine 
Units are lwown 
for Reliability and 
Efficiency. 

·~~can Optical Science solve 
the problem?" 

Allis.-Chalmers 
Turbines at Dodge Brothers 

A production engineer said 
to us: "I am having 

trouble in checking this oper
ation" ... A special Bausch & 
Lomb optical instrument 
solved his problem. Time was 
saved, greater precision· 
attained. 

Bausch & Lomb scientists 
.have studied many industrial 
fields. In your job of control
ling raw materials and proc
esses as well as finished 
products, their experience 
may be invaluable. Call on 
them. 

BAUSCH & LOMB OPTICAL CO. 

635 St. Paul St. Rochester, N.Y. 

Reliability is the primary requisite in power gener
ating equipment in industry. 

The 10,000 K. W. Steam Turbine genera-tor in the 
foreground is the fourth Allis-Chalmers unit installed 
in the Dodge Brothers power plant at Detroit. 

A 750 K. W. unit (not shown) was installed in 1913-
the two 4000 K. W. units in 1921 and the 10,000 K. W. 
in 1924. These repeat orders attest the satisfactory 
performance of A. C. Steam Turbines in actual oper" 
at ion. 

~~~~1~K:~H!tb~s~R5 
Power, Electrical and Industrial Machinery 

Patronize ~ur advertisers and mention tlte Teclu~o-Log. 
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Quality .. Quantity .. Price 
must all be considered when buying supplies 

NOTEBOOK fillers, for example, may be made from 
bond paper costing from 7 0c to more than 70c per 

pound wholesale. The 70c paper is made entirely from new, 
all-white linen clippings, and is used for important legal 
and financial papers which must be absolutely permanent. 

For most people the use of note paper at $5.00 a reatn 
would be an extravagance; yet the brittle, easily torn and im
permanent 7I/2c sulfite sheet is just as poorly adapted to 
their uses. 

Durability, toughness to resist tearing out at the rings, 
good appearance, and an easy writing surface are required 
of paper for notebook· service, and the cost of quantities 
used must be low.· ' 

' ' 

Engind:rs Bookstore notebook fillers are made from a 
high grade.11aper of approxin1ately 307o rag content1 which 
is tough an& durable, easy writing, good looking, and inex
pensrve. Cheaper all sulfite stock is available for scratch 
paper. 

WQt • fugiurrrs innkstnrr 
C a-Operatively -~1 at~ntained by 

Architects "' Chemists Engineers 

Our Location Our Object 
Gtotmd Floor, Engineering Building To Render Maximum Service 

Patronize our advertisers' and mention-· t/ze. Techno-Log. 
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News from the Technical Campus 

New Departure Adds to 
Present Plant 

One of the largest factory extension 
programs in the East this year is that an
nounced by the New Departure Manu
facturing Company of Bristol, Conn., 
makers of New Departure Ball Bearings. 
The new buildings will add 250,000 
square feet of floor space to the main 
works at Bristol and approximately 80,-
000 square feet to the Meriden plant. 
The new addition to the Forge plant at 
Bristol has just been completed and ad
ded 25,000 square feet, so that the total 
of increased floor space within the year 
will reach the imposing figure of 355,-
200 square feet or slightly over eight 
acres. 

When the new buildings are completed 
th~ total floor space of the plants at Bris
tol, Meriden and Hartford if placed in 
a one story building 40 feet wide would 
extend away for about eleven miles. The 
new building at Bristol will be 404 feet 
long by 128 feet wide and will house the 
finish race grinding department, replac
ing the one story building of somewhat 
less floor area devoted to that purpose. 

(Continued from page 190) 

At the Meriden plant the extension will 
be on the northeast side of the present 
factory and will be 220 feet by 106 feet 
in size, four stories high. This addition 
will house an extension of all manufac-
turing operations. , 

The New Departure Manufacturing 
Company is already the largest manufac
turer of anti-friction bearings in the 
world and one of the most important 
concerns in the Accessory Division of the 
General Motors Corporation. 

Radio Fraternity Installs 
Chapter on Campus 

A chapter of Synton, national profes
sional radio ·fraternity, was formally in
stalled on the Minnesota campus recently 
by a delegation from the grand lodge at 
the University of Illinois. 

Synton was established at the U niver
sity of Illinois in 1923 where it had been 
in existence since before the war. The 
Minnesota chapter was formerly a radio 
club which has been active on the Minne
sota campus for over a year. 

Seven men who were initiated. into the 
organization as charter members are: 

W HETHER it be the building of 
a battleship, or the design of a 

~imple household article, the pencil 
1s the first requirement-the VENUS 
the first P!!ncil. · 

'Plain Ends 
:I.OOado:c. 

Rubber Ends 
$1.20 a doz. 

American Lead Pencil Co. 
500 Willow Ave., Dept. Mll, Hoboken, N • .J. 

Makero of UNIQUE Thin Lead Colored 
--·P.,en_c_ils. 20 colors-$1.00 per d~o:.t·:.;.lllliii1iii 

Patronize our advertisers and metztion the Tecltno-Log. 

Cyril, M. Braum, E. C. Carsberg, Fran
cis J. Fox, Wesley Gray, Melnor C. 
Rudser, F. W. Suhr, and Irving Vig
ness. 

Purdue University received a charter 
about the same time as the Minnesota 
chapter and will probably have a chapter 
installed within the next month. 

Oscillograph Added to 
E. E. Equ£pment 

The most recent addition to the equip
ment of the department of electrical en
gineering is a cathode ray oscillograph. 
The department already has several of 
the less expensive electromagnetic oscil
lographs. These operate with a beam of 
light that is caused to move over a screen 
or photographic plate or film. in a man
ner that depends on the motion of the 
current carrying element in the magnetic 
field, which element carries a current 
proportional to the phenomenon being 
recorded. On account of the inertia of 
this current carrying element, these 
machines are limited to phenomena vary
ing at a rate not greater than 10,000 cy
cles per second. In the cathode ray oscil-

( Continued on Parfe 200) 

There is a 

7.fcos or 

7iij!or 

Temperature 

Instrument 

for every 

purpose 
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Action of Explosives 

Lesson No. 1 of 

BLASTERS' HANDBOOK 
A LL explosives are solids or liquids that can be instantaneously con

.l"l. verted by friction, heat, shock, sparks or other means into large 
volumes of gas. That sounds simple, but this fundamental principle 
of the action of explosives is modified by a host of circumstances. 

First there are "high" and "low" explosives. Then there are all the 
circumstances of purpose, methods of loading and firing and handling 
and storing. Explosives are measured principally by these general char
acteristics: Strength, Velocity, Water Resistance, Density, Fumes, 
Temperature of Freezing, and Length and Duration of Flame. 

Chapter One of the Blasters' Handbook makes this seemingly compli
cated subject very easily mastered. Charts and tables explain relative 
energy of different strengths. Other characteristics are explained in 
classroom terms, and amply illustrated. 

Many of the leading technical colleges, universities anci schools are 
using the Blasters' Handbook in their classroom because of its perfect 
practicality. Made up by du Pont field service men out of their own 
experience in a great many fields over a great many years. The text
book of the "school of experience." 

You ought to have this experience text~ book. 
l'\ valuable reference and study work. Yours for the mere asking. 

Here's a coupon for your convenience. 

REG. U, S, PAT. OFF. 

E. I. DUPONT DE NEMOURS & CO., Inc., Explosives Department, Wilmington, Delaware 

Without cost or obligation on my part, please send me a copy of the "Blasters' Handbook." 

MTL-3 

Name ................................................................................................................................................................................................................... . 

Dormitory Room No ......................................... Street ..................... c ................................................................................................................. . 

City .................................................................................................................................... State ......................................................................... . 

Patronize our advertisers and mention the Teclmo-Log. 
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(Continued from page 198) 
lograph, however, the cathode ray is 
made to move over a similar recording 
medium in a manner depending upon 
the force exert~d between it and a di
rectly applied electrostatic or electro
magnetic field that is proportional to the 
phenomenon being recorded. There are 
no mechanical moving parts having iner
tia to limit the response of the beam to 
the phenomenon recorded, as the deflect
ing fields ·are applied directly to the 
beam, and the electrons which constitute 
the particles of the cathode ray itself 
have the inertia effect so small, that for 
osci.llating purposes,- they are negligible. 
As a result, the upper limit of movement 
of the beam available for recording pur
poses may be measured in millions of 
cycles per second. 

photographic sensibility and the greater 
will be the deflection sensibility. That 
type having the higher velocity of cathode 
rays is known as the low voltage, hot 
cathode type; while the latter is called 
the high voltage, cold cathode type. To 
this' last-named group belongs the new 
oscillograph. 

This General Electric oscillograph is 
.one of ten-the only ones of this kind 
being built in the country at this time 
for practical use. It is designed to be 
self-contained and quite easily taken to 
any desired work, mounted as it is on 
two portable trucks with all of its auxil
iary equipment, where it may be operated 
in the daylight. The cathode tube is 
mounted in an electrostatically shielded 
dark room and emerges herefrom in the 
fonn of a conical metal bell. This bell 
contains a photographic film holder sup
ported at the head. An indicating vacu
um gauge of the thermocouple type is set 
directly under the conical bell in sight 
of the operator. On the truck under
neath are mounted the transformer for 
exciting the cathode ray tube, the oscil
lator for timing the wave, and the- con
trol panel. On a second truck are placed 
the rough vacuum pump with its driving 
motor, the synchronous switch, and the 
water circulating pump. The two units 
together weigh about 700 pounds and re
quire four kilowatts at 110 volts, .60 
cycles. 

J"'ake. advantage 

of our 

Easter Special 

Design considerations prohibit all the · 
desirable features from being combined 
i~ one instrument; and for this reason 
there are several types of cathode ray 
oscillographs made, depending upon the 
factors used and the factors sacrificed. 
The main consideration upon which a 
general classification may be based, is the 
selection between greater deflection sens
ibility or greater photographic sensibility. 
The greater the velocity of the cathode · 
rays is, the greater will be the photo
graphic sensibility and the lower will be 
the deflection sensibility. Likewise, the 
slower is the velocity, the less will be the 

6 8xl0 Portraits 

for 

REYNOLD'S 
STUDIO 

518 Nicollet 

GENEVA 5028 

lli'llllllllllllllllllllllllllllllllllllllllllllllllllllllllllnlllllllllllllllllllllllllll~lll.aloiiiiiiiiiiiiiiiiiiiiiHIIIIIIII.IIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIA 

You· Speak En1pAatically • • • • 

You are striving to command attention. 

It is no simple task to carry conviction . to tell a straight-forward 

story to sway sales your way. 

Honesty requires hokum and tommy-rot to be thrown aside. Good 

judgement forbids under-rating your hearers' intelligence. Effectiveness im

poses the necessity of dressing your message attractively to deserve respect. 

It takes all this to make printed advertising worthy of the name .... 

worthy to represent you to your prospects. 

BUREAU of ENGRAVING, Inc. 
500 SOUTH FOURTH STREET 

MINNEAPOLIS, MINNESOTA 
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GOOD CUTTERS 
·save time and money 

when you figure real cost 

:"IT ISN'T the first cost, it's the upkeep." Every-
one has heard this statement applied to 

automobiles. The reasoning is just as sound 
when applied to the cutters, such as those illus
trated, which are used on machines for milling 
and other forming operations throughout the 
metal working industry. 

A good cutter requires fewer sharp~nings 
than an inferior cutter. During the period of 
removing, sharpening, and replacing cutters 
the cost of lost production enters. Brown & 

Sharpe Cutters keep the lost production cost 
down to a minimum and, what is'most impor
tant, they permit a-considerable saving in the , 
lost time of expensive machine equipment. 

It is not the first, but the real cost .......... the first 
cost plus "upkeep" ......... that determines the econ
omy of a cutter investment. 

It profits the manufacturer to take this view 
when buying equipment, and as a result, more 
and more are specifying Brown & Sharpe 
Cutters. 

1 

l 
T 

Accuracy-
in goal shooting or valve making 
Goals in basketball are seldom the result of chance. 
A high degree of accuracy is called for. 

Accuracy counts for "as much in manufacturing 
and the making of Jenkins Valves is a good ex
ample. Accuracy enters into every operation from 
the choice. of metals by competent metallurgisy~:l: 
to the rigid testing of the finished valves. 

Castings for Jenkins Valves are sound. r:;::==;;:;;;:;:, 
and flawless, inspection systematic 
and constant. Machining is precise, 
assembly painstaking. 

There are Jenkins Valves of bronze 
and iron for practically every power 
plant, plumbing, heating and fire pro
tection equipment. 

JENKINS BROS. 

Send for a 
booklet descrip
tive of Jenkins 
Valves ;or any 
type o b"ild
ing in which 
yo t• may be 
interested. 

80 White .St., New York, N.Y. 133 No. Seventh St., Philadelphia, Pa. 
524 Atlantic Ave., Boston, Mass. 646 Washington Blvd Chicago Ill 

JENKINS BROS. Limited, Montreal, Canada; London,' England.' ' 

Jenkins 
VALVES 

Sincel864 
Pa~ronize our advertisers and mention tile Techno-Log. 
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Electricity and Light Mathematics 
(Continued from page 194) (Continued from page 179) 

siveness, color, steadiness, efficiency, and 
safety is on a parity with a number of 
other electrical illuminants.; it is unaf
fected by heat, cold, or moisture. 

The lamp is of a low intrinsic bril
liancy, emitting soft mellow light with 
no bright spots to blind the eye, hence 
is very suitable· for illuminating aud.i
toriums, theatres, hotel lobbies, stores, 
etc. 

Various types of lamps will be found 
in the drawings many of which Moore 
has devised and tried out. In recent 
years Moore has given up the long tube 
lamp and is now working on the short 
positive column lamp to be used on the 
low tension circuit used for lighting at 
the present time. 

The Moore tubes operate as follows: 
220 volts cannot jump from four to five 
inches through the gas column but it 
can go from six to seven mm. and pro
duce electrons which are the means of 
starting the current flowing in the gas 
column.·· As soon as the current flows in 
the gas column there is a column of posi-

E. H. MILLER 
1326 4th St. S. E. 
Minneapolis, Minn. 

tive light produced. In these lamps the 
pressure of the neon gas used is about ·20 
mm. if the rated line watts falls below 
or rises above 30 percent of the normal 
value the light ceases to operate due to 
too low or too high a gas pressure, as 
the case may be. 

At the present time there are other 
forms of vapor tubes in use, i.e., the neon 
glow tube, the mercury vapor lamp, the 
mercury arc rectifier, etc. These lamps 
are used as indicators, rectifiers, and for 
lighting purposes at times, although the 
mercury arc lamp is very low in the red 
end of the spectra and is very high iii. the 
ultra violet end of the spectra, due to 
this fact it is used· to purify· water and 
to kill bacteria. 

Artificial light, to be consid.ered good, 
must come up to' certain standards; i.e., 
it must be steady, must be of a suitable 
intrinsic brilliancy, and it must have a 
suitable color. It has been said that the 
ideal artificial light, from a purely utili
tarian standpoint, should represent aver
age sunlight. 

terms involving number, but solely in 
terms of order relations. The concept 
of fractional, negative, irrational, and 
complex numbers is then developed and 
so on until the complexity of the most 
recondite branches of analysis are 
reached. 

Whether or not Russell's work, which 
is still being disputed, will stand the test 
of time, is of course a question, but we 
are reaching closer to the belief that 
mathematicians have held since the days 
of Pythagoras,-that all traditional pure 
mathematics can be derived from the 
ordinary integers and perhaps even from 
more simple concepts. 

~ 

While the Gardiner Cup air races are 
being held May 27 to 30 at the Parks 
airport at St. Louis, the aeronautical 
division of the A.S.M.E. will hold a 
meeting to discuss the technical problems 
of the industry. The group that is spon
soring the meeting include a number of 
the inen who financed the transatlantic 
flight of Colonel Lindbergh. 
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. 1309;/z 4th St. S. E. Dins. 9447 

,_fHE BEST 
MALTED MILKS 

Campus Pharmacy 
ACROSS FROM 
MILLARD HALL 

[jladstone 1076 

Patronize our advertisers and 1nention tlte Techno-Log, 



---. ---------~------------~-----~~-------------- -·--·- ------~------------------------------------

March, 1929 THE MINNESOTA TECHNO-LOG 

INTER 
REFRIGERA TI 0 N 

The Kelvinator Electric Refrig~ 
era tor -is a year~ round servant. 
It insures- -365 days of even, -
dry cold that preserves foods 
and removes necessity for wor ~ 
ry over weather conditions and 
temperature. Installed quickly 

and easily for a small 
down payment. 

KELVINATOR 
ELECTRIC REFRIGERATOR 
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Engineers Prominent in 
Winter Sports 

HOCKEY 
The University hockey team has cap

tured its fourth Conference title during 
six years under the Iverson system. Folc 
lowers of the squad expect the ·mid-west
ern championship will also be obtained 
when the University sextet meets Mar
quette, the present ;title"ho1der, on 
March 14 and 15. 

Lloyd A. Russ, a senior electrical en
gineer, and Lloyd J. Westin, a junior, 
are members of the first squad. Russ, 
who has been on the squad for two years, 
and who won his letter last year, has 
been playing an excellent game as goal 
guard. Russ has played in seven games 
this season so far, and has been scored 
against only three time~. Russ in addi
tion to his work on the hockey squad, 
holds down the position of Circulation 
Manager of the Techno-Log. 

Westin has showed himself a fast and 
able skater and should develop into a 
powerful offensive man. At the begin
ning of the season, "Red" Fenton E. E. 
'30 appeared to be certain of a regular 
position, but a subsequent operation 
placed him under a heavy handicap. 

BASKETBALL 
Weighted down by a barrage of alibis, 

the basketball season has not been of the 
most successful. Fred Hovde, Ch. E. 
'29, scholar, athlete, and social light, has 
played in every game. Hovde combined 
speed and floor generalship in a way 
which made him one of the most val
uable men on the squad. Glen Wil
liams, E. E. '29, has alternated at cen
ter with "Swede" Nelson, an architect. 

GYMNASTICS 

The gymnastic team has suffered 
heavily during the past year from ineli
gibility. Among the survivors are John 
Wald, a junior engineer, and William 
Reichow, a sophomore electrical engin
eer. 

John W ald, wqo won his letter in '27 
in gymnastics has been the most consis
tent point winner during the past year, 
although somewhat handicapped by in
juries. He has another year of competi
tion before him. 

"Bill" Reichow has been doing some 
clever twists on the parallel bars, and ,has 
perfected a flying roll on the rings that 
is seldom attempted even by profes
sionals. 

Ele~trical Party 
(Continued from page 185) 

will show the different types of spot 
lights and floods used on a well equipped 
landing field to insure the safety of night 
flyers. Negotiations are also under Way 
with the Western Electric Company to 
obtain a "Movietone" exhibit. 

Othet' exhibits will include the Gen
eral Electric company oscillograph by 
means of which voltage and current 
waves may be analyzed. The latest type 
of G. E. refrigerators will also be an 
added attraction in the manufacturer's 
cl~ss. 

The student exhibits will form by far 
the largest group presented at the party. 
These depend largely on the ingenuity 
of the student and are usually zealously 
guarded ·from outsiders until the eve of 
the party. Popular ones from other years 
will be, picture transmis~ion by radio, 
artificial lightning from a million volt, 
million cycle tesla coil; electric. welding, 
frying eggs on ice, and "electrocuted hot 
dogs." 

Two other feature attractions will be 
a television exhibit, and a car controlled 
entirely by radio. 
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I . 
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Back of the five remarkable qualities that 
give Reading Genuine Puddled Wrought 
Iron Pipe its long, long life stands the flame~ 
filled puddling furnace-the time~tested meth~ 
od of making genuine puddled wrought iron. 

It is in the puddling furnace that the fiery, 
hot, pure iron and silicious slag are stirred 
and worked together until every inmost par~ 
tide of the iron is coated with corrosion~ 
defying slag. Out of the puddling furnace 
comes genuine puddled wrought iron-the 
same wrought iron that has been so famous 
for generations. 

You can buy proved pipe dependability, free~ 
dom from frequent replacements and unin~ 
terrupted production by insisting on Reading 
Genuine Puddled Wrought Iron Pipe. Your 
protection from untried substitutes is the 

·Reading name, date of manufacture and spiral 
knurl mark on every piece of Reading Pipe. 
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Synchronized Pictures 

armature is pivoteq on a knife edge ful
crum and is directly linked with the 
needle which follows the sinuous path 
recorded on the disc. Thus as the needle 
moves back and forth in its grooves it 
will vary the distance between the pole 
tip and the armature and hence vary the 
strength of the flux through the arma
ture. 

This changing field will then induce a 
current in exact proportion to the move
ment of the needle and hence to the vari
ations of the sounds recorded on the disc. 
The current flow is extremely small and, 
as in the other method, it is then neces
sary to amplify it millions of times be
fore it reaches the horns. 

Both of these systems of sound projec
tion use the same type of amplifying 
units and horns. In fact, most theatres 
utilize both systems. It is but a simple 
matter to switch from the disc system to 
the sound band system or vice versa. The 
horns which are placed behind the screen 
are four in number and are set at dif
ferent angles so as to send the sound to 
all points ih the theatre. The screen is 
made of cloth which is of such a texture 
that it has good reflecting qualities and 

(Continued from page 181) 

yet will allow the sound to pass through 
it freely. The diaphragms of the loud 
speakers used are not of the common flat 
type; but are cupped at the end and have 
a flange at the other. The cupped part of 
the diaphragm is used for an'air cushion 
effect by having a ball fit into the cupped 
part and kept a slight distance from it. 
When the diaphragm vibrates, the air be
tween the cupped part and the ball acts 
as a cushion and prevents it from r·at
tling. However, this ingenious piece of 
mechanism has its limitations. It cannot 
stand overloading. In sounds of great 
volutne it is liable to ,destroy itself; in 
low frequency sounds li: will rattle for 
the reason that the vibrations being few 
f.'or the given time, fewer than the vibra
tions in the case of higher frequency 
sounds, the air effect between the cupped 
diaphragm and the ball is not as pro
nounced. 

The R.C.A. has a system, known as 
the photophone which does not use the 
horn type of speaker but which uses the 
cone type which has a greater range of 
frequency and has a superior tone qual
ity. In this system the sound waves pro
duced are sent out into space directly 

from the cone as they are generated and 
free from any modification.· Iri the horn 
system, the air waves are generated by 
the vibration of the diaphragm, then 
they must pass out through the horn 
which is about 14 feet in length (coiled) . 
In the passage they are modified, and 
even distorted so that when they reach 
the listener's ear they are not true. 

The present stage of excellence in syn
chronized pictures is indeed• .such that 
provided the projection of the pictures 
and the projection of the accompanying 
sound be completely handled by the pro
jectionist, the effect is measurably super
ior to what the actuality would be . .This 
is because of the fact that those seated 
in the rear of the huge theatre auditor
iums may have both in the matter of 
seeing and hearing a speaker or singer 
clearly when he is personally present on 
the stage. The screen image is not only 
brilliantly illuminated but is also usually 
magnified to more than life size and so 
may be seen clearly from any part of the 
largest auditoriums. Because the sound 
can be amplified to almost any desired 
volume, there will be no difficulty in 
hearing, even from the most distant seats. 
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ANew Source 
of • • 

The continued· industrial expansion of 
America depends, in a large measure, upon the avail· 
ability of an ample supply of cheap power. 

A most efficient Industrial Steam. Cycle is coming into 
use; a cycle which through the use of high initial steam 
pressures provides a source of cheap power for any plant 
using steam for processing. 

There has been a definite trend toward the adoption 
of higher steam pressures in the Public Utility field. -Our 
intimate identification with this development led to the 
realization that the use of high pressures could be advan
tageously extended to Industrial plants by generating 
steam at a pressure sufficiently high to develop the amount 
of power required, when the turbines or engines are ex-

. hausting at a pressure high enough to me~t the steam 
needs for process work. The prime movers thus act as re
ducing valves and the steam serves a double purpose in 
its reduction from initial pressuretofinal exhaust pressure. 

The cycle is simple, dependable and economical. 
Several installations of this type are already in suc

cessful operation. Several more are designed and in course 
of construction. 

This Company has developed, manufactured and in
stalled all types of steam generating equipment covering 
a wide range of pressures up to 1400 lb. per square inch 
-and, we are now building units to operate at 1800 lb. 
pressure. This will be the htghest steam pressure in com
mercial use in America and the plant in which these units 

· are being installed, will be the largest steam plant in the 
world operating at such a pressure. 

The use of high pressures involves many engineering 
problems which necessitate close coordination of fuel 
burning and steam generating equipment. As pioneers in 
the development of complete steam generating units
both stoker and pulverized fuel fired types-Combustion 

. Engineering Corporation is in a position to give valuable 
·• counsel to those interested in the economies of high pres· 

sure steam. 

COMBUSTION ENGINEERING CORPORATION 
International Combustion Bldg., 200 Madison Ave., N. Y. 

A Subsidiary of 

'NTERNATIONAL COMBUSTION I:NGINEERING CORPORATION 
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Continuity • the Universe tn 

lf N our imagination we can see events 
Jl witnessed many years ago,. pass in 

rapid review. Events that took 
weeks or months in their actual unfold
ing are seen with the mind's eye in a 
moment of time. Indeed out of our ex
perience· we create a sequence of events 
in our imagination and parade them be
fore our inner selves. Our hopes, our 
fears, out ambitions, and a multitude of 
other causes produce day dreaming as 
well as dreams in the night. 

One remarkable fact about this abili
ty of man is that he can thus break 
away from the present time and place, 
and view events, actual or otherwise, at 
another time and place, no matter how · 
remote. The historians, the geologists, 
the astronomers are trying to bring be
fore us a moving picture of the out
standing events in the history of the hu
man race, of the earth upon which we 
live, of the galaxy of which our sun, is 
but an humble · me'mber. Likewise the 
architect, the statesman, the idealist .are 
giving us a vision of events that may oc
cur in the near or distant future. 

Let us call this ability of man to view 
in his imagination events that are hap
pening now in a distant part of the uni
verse,· a discontinuity in space. In the 
same manner the ability to. see the events 
that occurred at this place in a distant 
past, a discontinuity in time, The term 
discontinuity implies the concept of con
tinuity. In the universe of realities as 
we know it,1 a mass-particle may go from 
one position in space to another position 
only by passing through all of the adja
cent points along a linear path joining 
the two positions. In thus passing from 
one position to anothet a sequence of 
events is established of which we say 
that one occurred before or after anoth
er. In this way the continuous flow of 
time is visualized. 

When we consider that the location 
of an object is always described with re
spect to other objects and that these ob
jects are observed to have relative mo
tions it is obvious that continuities in 
space and time take place conjointly in 
a four dimensional continuism, called 
space-time. 

It is my purpose in this paper to 
present some illustrations from nature · 
of continuities and discontinuities. 

By WM. 0. BEAL 

Professor of Astronomy 

At Harvard College Observatory 
Anna Cannon has classified the spec
tra of more than a quarter of a million 
stars, into about forty-five classes and 
subclasses. The basic fact brought out 
in this classification is that no matter 
what star you choose, another star can 
be found whose spectrum differs from it 
by the least observable difference. The 
spectra of all the ,stars represent a 
branching continuous series. It has gen-. 
erally been assumed that during the life 
history of any single star its spectrum 
would go through a continuous series 
of changes corresponding closely to the 
Harvard sequence of spectra of all stars. 

There are thousands of stars in the 
universe whose apparent brightness is 
variable. In general their luminosity 
fluctuates more or less periodically in a 
continuous manner. Even in those cases 
called Nova where the star may become 
ten thousand times brighter within .a 
few days, the change in· brightpess is a 
continuous one. Likewise there is a con
tinuous change in the type of its spec
trum that goes on simultaneously with 
the change in its luminosity. 

By passing the light of a star through 
a spectroscope and measuring the 
changes in the intensity of its radiation 
from one end of the spectrum to the 
other with a bolometer· it is possible to 
plot the relation between wave length 
and energy. From the curve the wave 
length of maximum intensity of radia
tion .can be determined. By Wien's law 
the absolute temperature of the source 
is inversely proportional to the wave 
length of maximum radiation. In this 
way the effective surface temperatures 
of many stars have been obtained. It 
has been· found that the stars can be ar
ranged in a continuous sequence accord
ing to surface temperature hom about 
2000 C. to about 20000 C. Here we 
meet a remarkable correlation between 
the arrangement of the stars according 
to their temperature, and the arrange
ment according to their spectral classifi
cation, indicating that a change in sur
face temperature of a star would cause 
a change in its spectrum. This leads to 
the supposition that the spectral type of 
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a star is not primarily dependent upon 
its chemical composition, but upon its 
surface temperature. 

By determining the distance of a star, 
its apparent brightness, and its surface 
temperature, it is possible to know its 
approximate size. Thus we find that the 
diameters. of stars range all the way 
from about 400 million miles down to 
less than the diameter of Jupiter, per
haps to thirty thousand miles. The stars 
have been loosely classified a~ super
giants, giants, medium sized, dwarfs and 
pygmies. Here again we have correlation, 
that of size with spectral type. But this 
difficulty was encountered that some of 
the cooler red stars were dwarfs and 
some were giants or super-giants. A 
more careful examination of. the spectra 
of. these stars revealed characteristic but 
minute differences in the spectra of 
dwarf and giant stars of the same spec
tral type. By the aid of laboratory ex
periments this difference was explained 
as due to difference in pressure and 
density of the gases forming the outer 
atmosphere of the stars, the dwarf stars 
showing the greater density and .pres
_sure. 

These facts led Professor Russell of 
Princeton to formulate the . hypothesis 
that in the normal life history of a star 
it decreases in size from a giant to a 
dwarf, but that while decreasing in size 
its surface temperature increases to a 
maximum at medium size, and then de-, 
creases as it becomes a dwarf star. 

It would be a great help to this dis
cussion if ·astronomers possessed more 
complete knowledge regarding the masses 
of the stars. As it is our knowledge is 
meagre and fragmentary. Such as it is, 
however, it indicates that the masses of 
star:s range from one hundred times to 
one-tenth that of our sun, the largest 
stars being the most massive and the 
smallest stars the least massive. This 
confirms the. statement above that the 
larger the star the less is its mean den
sity, for the volumes of stars are propor
tional to the cubes of their diameters. 

If these correlations correspond to 
reality we have the conclusion that a 
star decreases in mass as it grows older. 
What becomes of its mass? The only 
available answer is that it is transformed 

(Continu'ed on page 232} 
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A RUNNER UNIT 

T HE Chippewa Falls plant of the 
Northern States Power company 
system, a 21,600 Kw. hydro-dectric 

installation, is located near Chippewa 
Falls, Wisconsin, on the Chippewa 
River approximately 100 miles east of 
the Twin Cities as measured along the 
110,000 volt transmission lines. It is 
one of the larger of the Northern States 
Power company's hydro plants which 
number twenty in all with a total capac
ity of 130,000 Kw. 

The outstanding engineering features 
connected with this project are the large 
propeller-type . adjustable-vane water
wheels, the unusually large tainter gates 
on the spillway, and the fact that thee 
flow at this plant is directly dependent 
upon the tailwater and overflow of the 
Wissota Plant, located only three miies 
above ,and which has a rated capacity of 
36,180. Kw. The ·Wissota plant was 
put into operation in 1916. 

The headwater level at the Chippewa 
Falls Plant is approximately the same 
as the tailwater level at Wissota and 
there is practically no pondage or re-

. serve storage in the three mile stretch 
of river . between the two dams. The 
maximum wheel discharge of the Chip
pewa Falls plant is about 12,000 cu. ft. 
per. second and the normal operating 
head on the tl,lrbines is 29.6 feet.· The 
maximum flow of the Chippewa River is 
approximately 60,000 cu. ft. per second. 

From preliminary investigations and 
borings, it was thought that the river 
bed was good solid granite, but when 
construction began, it was found that 
the granite was badly fissured. Because 
of th~se crevices, a considerable amount 
of. excavating and concreting was re
quired beyond the amount of the origi
nal estimate. 

No provision was made in the present 
development for navigation or for log 
sluicing; The stream has never been 
navigable and logging has become prac-

A Modern Hydro
Electric Plant 

A senwr electrical engineer describes a recently 

constructed hydro-electric plant. 

By CARROLL L. ELLIOTT, E.E. '29 

tically an industry of. the past on this 
nver. 

There is no fishway in the dam be
cause the Wisconsin conservation com
mission does not require it. It has been 
found that fish ladders are not used as 
much by game fish as by the less de
sirable species. 

The spillway has a maximum height 
of about 18 feet and a base width of 
about 30 feet. A rounded crest and a 
flat lower curve give free flow for the 
waste water. The upstream face is car
ried down as a 3 foot cut-off wall into 
solid rock while at the top it has a can
tilever shelf which forms a sill for a 
portable coffer dam which may be us~d 
in making repairs to the gates. 

Along the crest of the spillway is a 
row of thirteen tainter gates of unusual 
size each 40 feet long and 13 y; feet 
deep having their tops normally six 
inches above the flow line. These gates 
have rubber seals at the sides which 
move in grooves formed in the piers, 
and when lowered, the gates seat on 
8x10 inch oak sills inbedded in the 
crest of the dam. 

The flow capacity of. the spillway is 
90,000 cubic feet per second at .the nor
mal. pond level, and may be increased to 
110,000 cu. ft. per second by a 2-foot 
increase in the pond elevation. The 
gates are equipped for both motor and 
hand operation. The motors of the two 
gates nearest the station are arranged 
for remote control from the · station 
switchboard in order to provide for 
promptly .releasing the excess water in 
case of loss of load or the necessity of 
quickly shutting down one or more tur-. 
hines. 

A drainage tunnel is carried through 
the dam and has 4-inch drain holes ex
tending down to a longitudinal drain 
of broken stone, which is laid on the 
rock surface. Any leakage at the heel, 
if under pressure, will find its way up 
into the drainage tunnel. 

Short flaring rectangular intakes open 
into the scroll cases of the turbines, 
which are of the semi-scroll type, having 
two curved passages leading into each 
wheel chamber. The head gates consist 
of special stop logs built up of steel 

(Continued on page 236) 

INTERIOR OF THE POWER HOUSE 
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Report of the Drainage. Commission 
The Metropolitan Drainage Commission, Which Was Established in 1927 for the Pur

pose of Studying the Subject of Sewage Disposal of the Twin Cities, 
Has Recently PublisheJ Its Second Ann·ual Report. 

T HE second annual report of the 
Metropolitan Drainage Commis
sion presents the results of studies 

extending over a period of a year and 
a half on the subject of the disposal of 
sewage of the Cities ;of Minneapolis 
and St. Paul and certain adjacent areas. 
It includes not only the studies of the 
Commission itself, but also those of the 
Minnesota State Board of Health, 
which with the cooperation of the Min
nesota Commissioner of Game and Fish 
and the Wisconsin State Board of 
Health, investigated ·several phases of 
the existing pollution in the river from 
Minneapolis to La Crosse. 

As a conclusion from these studies the 
recommendation is made that the Twin 
Cities combine in a Metropolitan drain
age district without delay for the pur
pose of jointly building intercepting 
sewers and treatment plants in order to 
remove the existing nuisance and to pre
serve the wholesomeness of the river in 
the future. 

The Metropolitan Drainage Commis
sion was created by an act of the Min
nesota Legislature; Chapter 181 of the 
General Laws of 1927, the purpose be
ing to study the suhject of sewage dis
posal of the Twin Cities. The resulting 
report comprises studies of population, 
of quantity and strength of sewage, of 
characteristics of flow in the Mississippi 
River, of the self-purification of the riv
er from Minneapolis to La Crosse, of 
possible methods of relieving the river 
by sewage treatment, of estimates of cost 
and finally the recommendation of a 
definite construction program to provide 
for the future up to the year 1970. Im
mediate formation of a Metropolitan 
district and immediate initiation of con
struction are advocated. 

The chapters of the report are as fol-
lows: · 

Chapter I~The A!fississippi River. 
In this chapter the characteristics of 
flow of the river are set forth; low flow, 
flood flow and frequencies of flow for 
various quantities. The effort of the 
various tributaries, headwater reservoirs 
and dams on the flow are estimaJ;ed. 

Chapter II~The Populati01i' of the 
District. Detailed figures showing pres
ent amounts ahd densities of population 
in the entire district and also in exist
ing sewer districts are given in tables 
~md charts. The growth of the district 
is shown and from it and from com pari-

By FREDERIC BASS 

Professor of Municipal and Sanitary , 
Engineering 

sons with other large cities a forecast is 
made of future growth up to the year 
1970. 

Chapter III~The Metropolitan Dis
trict. The studies made by the city
planning commissions of Minneapolis 
and St. Paul together with other in
formation are summarized to indicate 
the probable effect ·Of the character as 
well as the amount of future growth 
on the sewage disposal problem. 

Chapter IV-l/Vater Supplies. Since 
the function of· the sewage treatment 
plant is to treat sewage, which varies to 
a considerable extent in proportion to 
the amount of water used in the com
munity, the statistics of. the water used 
are set forth in some detail. 

Chapter V~Sewerage Systems. The 
existing sewerage systems in the distric.t 
and the areas which they serve are 
shown in detail. Sixty districts are de
fined. Slightly over sixty per cent of the 
area is now served with sewers. 

CHAPTER VI-,--Sewa;e Quantities. 
The sewage flowing in the sewers in dry 
w e a t h e r was carefully measured by 
means of weirs at the outlets. The vari
ous sources of sewage, such as industrial 
and commercial, domestic, ground water 
and storm water are evaluated. The dry 
weather flow from buildings, the ground 
water inevitably seeping into the pipes, 
and a small amount of storm water esti
mated from a study of rainfall statistics 
form the basis of calculation for the 
carrying capacities of the intercepting 
sewers. At time of storms, which cover 
in the aggregate about two pet cent of 
the average year, a considerable amount 
of storm water will overflow at the pres
ent outlets into the river. During the 
remaining ninety-eight per cent of the 
time, the entire volume of the sewage 
will be collected and carried to the treat
ment plant by the interceptors. 

Chaptet' VII~lntercejJtors. Plans, 
grades, profiles, sizes of the interceptors 
or collecting sewers are described in de
tail. 

Chapte,r VIII~Analyticalbata Sew
age. Sewages from· different 'cities vary 
considerably in strength, that is to say, 
in demand for the dissolved o4ygen car
ried by the river. Nearly five hundred 
composite samples were collected and 
analyzed in the laboratory of the Com-

mtsswn. The analyses covered also the 
other important features ()f bacteriolog
ical conten.t and suspended matters. The 
chemical characteristics of the water 
supply were also noted as they affect 
treatment processes. 
.. Chapter IX.,-- Sewage Treatment. 
This is im interesting condensed. chapter 
summarizing the science and art of sew
age treatment at the present time. The 
adaptation of the various available proc
esses to differing conditions is discussed. 

Chapter X~Operating Rates. This 
is a short discussion of the size and 
dimensions of the two types of plant, 
considered in relation to the amount of 
sewage to be treated. The types consid
ered are: (a) sedimentation and trick
ling filters and (b) activated sludge. 

Chapter XI-The Extent of Treat
ment Required. This vital feature of 
this problem is here presented in its 
many aspects. The character of the "bi
ological cycle," that eternal revolution 
of the wheel of nature which builds up 
living matter from mineral, by the ener
gy froin the sun and through the agency 
of myriad life forms, and the inevitable 
return of living forms to death and min
eral is discussed. The return to mineral 
or inorganic matter requires oxygen. 
This oxygen, taken from the river and 
supplanted by the gases of decay, pro
duces a nuisance; the depletion of oxygen 
inhibits fish life. 

So with a known amount of water 
containing a known amount of oxygen 
on one hand, and a known amount of 
s e w a g e demanding or consuming a 
known amount of oxygen per cubic foot 
or gallon, on the other, it can be seen 
that any reasonably desired amount of 
oxygen may be left in the river provided 
the sewage receives the oxygen else
where, which in this case is the treat
ment plant which takes the oxygen from 
the atmosphere. 

Standards are set up to maintain a 
reasonable amount of oxygen in the riv
er in the future by recommending a pro
posed progressive program of treatment 
plant construction. 

CHAPTER XII-Sewage Treatment 
Plant S'ites.' The question of what to 
do having been determined, that of find
ing suitable topographical conditions for 
the plant or plants remalns. The govern
ing conditions of area, elevation, accessi-

. (Continued on page 226) 
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Temperature Control • 
tn 

C\ INCE temperature, humidity and 
~ air motion are three vital factors 

· which affect human comfort and 
smce human comfort is the para!Jlount 
issue in heat control, the problem of 
heating and ventilating a structure the 
size of the University of Minnesota Field 
House is one of far re·aching importance. 
It is known that large groups of people, 
even when at rest, give off great quan
tities of heat. During the indoor sport 
s-eason this heat gain is more than off
set by heat loss through the walls and 
especially through and around windows. 
However, air changes must be effected 
or other evils will arise, namely, odors 
and bad air. 

I need not dwell at great length upon 
the size of the field house or the method 
used to supply heat, for most Minne
sotans have been present at games and 
in idle moments wondered what the 
large sheet iron ducts were for. Per
haps the noise of the fans caused no lit
tle irritation to those sitting near-al
though they are mounted to prevent the 
sound vibrations_ from being amplified. 

The following paragraph is taken 
from the official specifications as out
lined by Pillsbury Engineering Corpo
ration: 

"The main portion of the building 
shall be heated by twelve fan units lo
cated above the second balcony ar
ranged normally for recirculation, but 
with provision for taking air from out
side if desired. They are supplemented 
by unit heaters located under the first 
balcony." 

A series of tests were· run on this 
building during the winter quarter by 
a group of senior mechanicals under the 
personal direction of Professor F. B. 
Rowley. The chief purpose of these 
tests was to determine the action of both 
cool and warm air in the system. In the 
following paragraphs we will give a 
portion of the data and an interpretation 
of the results. It is well to prefix the 
discussion by saying that faults evident 
in the system are< more in regulation 
than in equipment installation. 

For the purpose of obtaining a tem
perature gradient from top to bottom, a 
thermo-couple was suspended from the 
top with provision for Jowedng and 
raising the common junction (the point 
at which the temperature is taken). The 
balcony temperatures were obtained by 
means of thermometers placed at dif
ferent levels. Smoke bombs were placed 
near the fans and the air currents traced 
by following the paths taken by the 
smoke when leaving- the ducts. By plac
ing thermometers in both balconies on 
either side it was found that the tern-

By REALTO CHERNE, M.E. '29 

peratures at equivalent elevations from 
the ground were equal or within a few 
degrees of each other. For this reason 
only the data of one side will be dis
cussed here. 

It is desirable to keep the playing 
floor at about 55 degrees F.; keep the 
roof temperature equal to the upper bal
cony temperature; and keep the balcony 
temperatures below 65 degrees F. If the 
playing floor varies greatly from the cor
rect temperature, the players will be af
fected. If the roof temperature is high, 
the heat loss will be correspondingly 
high since it is proportional to the tern-

(1) (2) 

perature difference between outside and
inside air. If the balcony temperatures 
vary much above 65 degrees it will 
soon be uncomfortable for the specta
tors; if it varies below, the people will 
be cold. The above tempei·atures are 
only correct for air in constant motion 
and containing the proper moisture con
tent. 

At the present time the following 
method of heating is employed: first, all 
heaters and fans are turned on until the 
proper temperature is reached; second, 
the large upper fans are turned off, and 
the steam is left on. If the man in 
charge is lucky, he may have the correct 
conditions when the spectators arrive. 
This method of control is obviously 
very poor. Below is data obtained with 
the system operating under these condi
tions. 
(a) Center temperatures: 

Hei!lht above Temp. reading 
floor (ft.) degrees F. 

1 56.8 
10 59.9 
20 62.6 
30 64.5 
40 65.4 
50 66.7 
60 68.8 
70 < 69.6 
80 70.8 
90 70.8 
97 72.5 

Field House 
(b) Thermometers in balcony: 

Therm. Reading 
No. degrees F. 

3 62.5 
4 65.5 
5 / 67.0 
6 70.5 
8 74.0 

(c) Smoke test as shown in sketch, 
part 1. 

Analysis of these data show:-
From (a) 1. The playing floor tem

perature is correct. 
2. The temperature at the top is too 

high. 
3. The difference in temperatures be

tween the top and bottom is 16.5 de
grees. This is much too great, as will be 
indicated later. · 

From {b) 1. The temperature in the 
lower balcony, shown by 3, 4 and 5, is 
in the comfort zone. 

2. The temperature of the upper bal
cony, as shown by 6 and 8, is far above 
that required for comfort. 

From (c) The smoke in the air cur
rents showed that the heat was going to 
the roof instead of circulating about the 
balconies as it should. 

The results of this test show that 
most of the heat injected is lost because 
it is concentrated near the top of the 
building where it is not needed. We 
should observe, however, that if the roof 
temperature becomes too low there will 
be ceiling condensation. This lower 
limit is below what is considered com
fortable in the upper balcony. It is in
teresting to note that the problem of 
ceiling condensation is what necessitated 
the costly repairs on the Minneapolis 
municipal auditorium last winter. The 
hazard is eliminated by proper insula
tion. 

For the purpose of contrast, I will 
next give the results of a test in which 
the steam was shut off in the upper 
heaters and the large fans were allowed 
to run. The steam was on in the lower 
heaters. 

(a) The temperature difference be
tween top and bottom was only seven 
degrees as compared with 16.5 obtained 
before. 

(b) The temperatures in both bal
conies varied between 62 degrees and 
65 degrees F. 

(c) The smoke test result is shown in 
the sketch part ( 2) . 

A study of the air paths alone would 
convince one that this method is a much 
better _one than the one used at present. 
It is noted that the air is recirculated 
and is in motion on both balconies. A 
constant supply of heat is filtering up 

(Continued on page 240) 
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Steel Slabs for Column Bases 
By GEORGE C. PRIESTER and C. H. SANDBERG 

W HERE steel columns are used 
in structures it is becoming a 

· common practice to use rolled 
steel slabs with or without grillage 
beams to transfer the column load to the 
concrete footings. This method of dis
tributing the load over the footings has 
certain advantages. One of which is. 
that it effects a saving in the depth of 
excavation for the footings over the 
older methods where rather deep I beam 
grillages were used. The calculations 
necessary to find the required thickness 
of these steel slabs requires a knowledge 
of the column load and its distribution 
to the footings. 

As no adequate theory exists and be
cause the empirical methods used for de
termining this thickness does not give 
comparable results, the authors have en
deavored to carry out some experimen
tal work in the hope that it would be 
possible to determine the manner in 
which the load is distributed over the 
footings. In this paper there will be 
discussed the methods now used for cal
culating the thickness of the steel slabs 
and a preliminary outline showing the 
methods and means used by the authors 
to determine the load distribution by 
tests. 

The several methods now used in cal
culating the thickness of steel plates give 
widely divergent results as will be 
shown. For purposes of illustration a 
14 inch H column with a load of 1,000,-
000 pounds will be assumed to be car
ried by a steel slab and transmitted to 
a concrete base whose allowable unit 
stress is 500 lbs. per sq. in. 

According to the "Tables Governing 
Design of Structural Steel in Tier 
Buildings" published by the American 

FIGURE 2 

Department of JYiatliematics and A1echanic-s 

Bridge Company,' the plate required 
would be 44 by 46 by 5 inches. From 
the tables of "Rolled Steel Slabs, for 
Column Bases Manufactured by the 
Bethlehem Steel Company" a 14 inch 
H column. under the same conditions 

FIGURE 1 
The set-up with a 9 inch concrete base and a 
1 inch steel plate loaded by a 6 inch H section. 

requires a plate whose dimensions are 
44 by 45 by 5 inches. The maximum 
bending unit stresses are assumed to be 
16,000 lbs. per sq. in. in the first case 
and 18,000 lbs. per sq. in. in the second. 
The method of calculating the thick
ness of the plate is not given. From a 
formula in the Kidder-Nolan handbook, 
the required thickness is found to be 
9.6 inches using a bending unit stress of 
16,000 lbs. per sq. in. From Carnegie 
Steel company's "pocket companion" the 
thickness is found to be 5.8 inches. •In 
making the calculation from the Ameri
can Institute of Steel Construction's 
handbook, "Steel Construction" the re
quired thickness for the plate is found 
to be 5.5 inches. 

From the above results one can read
ily see that there are appreciable dif
ferences in some of the results obtained 
and in no case is there a rational de
velopment of the formula for determin
ing the plate's .thickness. To develop a 
satisfactory formula it is necessary. to 
know the manner of distribution of the 
load from the column to the foundation. 
In this experimental work .which was 
begun last November the authors have 
attempted to determine . this distribu
tion. The method consists in placing a 
steel plate on an elastic foundation in a 

testing machine and subjecting the plate 
to a columnar load. The deflection of 
the steel plate is found by a set of Ames 
dials which may be read to" one-ten 
thousandth of an inch. 

Some other types of bases used are 
wood and insulite. Four thicknesses of 
plates are used, namely ,7:4 inch, Yz. inch, 
;J.i inch and 1 inch, also two sizes of 
H columns, 4 inch and 6 inch. By 
proper placing of the dials and reading 
the before and after application of a load 
it is possible to determine the shape of 
the plate produced by a given load. Fig
ure 2 shows the location of the dials and 
the position of the column with refer
ence to the plate. Figure 3 shows the 
deflection of the plate by contour lines. 
From this figure it is evident that the 
load is not uniformly distributed over 
the contact area of the plate and con
crete. The numbers on the contour lines 
indicate the deflection in lO,OOOths of 
an inch for a total load of 60,000 lbs. 
transmitted to a one inch plate by a 
4 inch B-column. The plate is 16 
inches square and the concrete base 22 
inches square. It· is of interest to note 
that in some cases the corners and edges 
of the plate are deflected upward, that' 
is, only the central portion of the plate 
transmits pressure. The surface of the 
plate outside of the dotted contour in 
figure 3 is not in contact with the con
crete. 

While the above investigation is by 
no means complete it is evident that by 
an extensive program of tests it will be 
j::Ossible to determine the manner of lciad 
distribution under column bases. From 
this it should be possible to develop a 

' mor~ satisfactory means of determining 
the proper size and thickness of steel 
slabs to be used for column bases. 

FJGURE 3 
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1929 Electrical Party 
The ninth biennial electrical party which is to be held on April19 and 20 will feature 

the most recent advances in electrical engineering. 

BACKED by the tradition estab
lished by eight successful prede
cessors, committees for the 1929 

Electrical Engineering Party have 
swung into the final rush of preparation 
for the event. Since early in the fall 
ideas have been formulating, and every 
indication points to the most spectacular 
and successful party that has yet been 
staged by the disciples of Ohm and 
Wheatstone. Under the efficient direc
tion of John C. Newhouse, '29, a large 
corps of students has been working 
strenuously to round up a collection of 
exhibits calculated to make the layman 
gasp and stare, and at the same time im
press him with the quality of work being 
carried on in the laboratories and class
rooms of the electrical engineering de
partment. 

That the electrical party stands high 
in the regard of the profession is shown 
by the announcement by Mr. Newhouse 
that this year's show will contain the 
most elaborate industrial exhibit in the 
history of the event. The General Elec
tric company, the Westinghouse Elec
tric and Manufacturing company, the 

·Western Electric company, the Bell 
Telephone System and the Northern 
States Power company have already 
signified their intention of entering dis
plays, while a number of other concerns 
are expected to have material on hand 
when the party opens. In spite of this 
expansion of the industrial work, the 
greater part of the show will be given 
over to student exhibits which will rival 
th~ · commercial entries in interest and 
workmanship. 

Friday and Saturday, ·April 19 and 
20, are the days \vhich have been se
lected. Warned by the conflict which 
occurred in 1927, when Engineers' Day 
and the party were scheduled for the 
same dates, l\tlr. Newhouse wisely se
lected dates which give the electrical ex
hibition precedence over all other cam
pus events of the spring quarter, and 
which will be certain to focus the atten
tion of the whole University on the 
technical campus. In accordance with a 
long established custom, admittance on 
the opening night will be only by invita
tion of the students and faculty of the 
electrical engineering department The 
party will be thrown open to the gen
eral public on Saturday night, and 
preparations are being made to handle a 
crowd of more than five thousand peo-

By WILLIAM H. PAINTER, E.E. '30 

ple. A new feature this year will be the 
private showing for University students 
only which will be held on Friday after
noon preceding the general opening. 
The traditional opening-night ·dance, 
which last year overflowed the capacity 
of the Engineering auditorium, is to be 

JOHN C. NEWHOUSE 

held in the Minnesota Union from 9 
until 12 o'clock on April 19. N egotia
tions are under way to secure the best 
of campus music for the dance, and all 
Qniversity students are cordially invited 
to attend the function. 

As the visitor approaches the Elec
trical building, he will be amazed and 
somewhat startled to see what appear 
to be tongues of flame licking out high 
on one of the radio towers. There will 
be no necessity for calling out the fire 
department, however, since it is a part 
of the show. A pipe line has .been run 
from the basement through a conduit 
shaft to the tower. Through this pipe 
steam will be forced, and colored lights 
on the roof will be focused on the jet to 
produce the desired effect. After he en
ters the building, the stranger will be 
greeted by strange and weird effects 
which will tend to make him doubt his 
sanity. In one case he will be shown 
into a darkened room, where an electric 

light seems to be suspended. The light 
will go out, and when he reaches for the 
bulb, he will be mystified to find it is 
not there. This "vanishing lamp" is cal
culated to puzzle the most skeptical. 
Still harder to explain will be the auto
matically opening door. As a person ap
proaches this door, he is surprised to see 
it silently 'SWing open, only to close 
again after he has passed through. 
These and many similar novel and baf
fling stunts will be mixed judiciously 
with the more practical exhibits, in order 
that all who attend may be royally en
tertained, and at the same time add to 
their store of knowledge of the power 
of electricity. 

Probably the most popular man at the 
party will be Mr. Televox. That is the 
name given to the automaton invented 
by R. J. Wensley of the Westinghouse 
company. This mechanical servant, the 
culmination of long years of research 
and experiment, is not, as so many peo
ple think, a mere toy or curiosity de
signed for the amusement of tired en
gineers. On the contrary, its practical 
application has been demonstrated re
peatedly, and Mr. Televox will go 
through his paces for the edification of 
the visitors. He will demonstrate his 
familiarity with switchboard work, as 
well as his accomplishments in the more 
domestic tasks of running a vacuum 
cleaner, starting and stopping electric 
fans and operating lights. Being still a 
young man, Mr. Televox will be chap
eroned by James L. McCoy, Westing
house engineer, who will be hard pressed 
to protect his young charge from the 
admiring adulation of Minnesota co-eds. 

Three other members of the Televox 
family,. who are at present engaged in 
regulating the water supply of the city 
of Washington, D. C., were invited to 
attend the show, but the fact that they 
are working 24 hours a day and are re
quired to make periodical reports to the 
War Department prevents their coming. 
Mr. Televox himself will be here only 
for the Friday exhibition, leaving late 
that night for a Saturday engagement in 
Kansas. ' 

Rivaling the mechanical man in the 
interest of both the l~dies and gentlemen 
at the party will be the exhibit of the 
latest types of electric refrigeration by 
the General Electric company. Full 
size models, with various parts cut away, 
will reveal the secrets of iceless refrig-
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eration. This same concern will also 
mystify the patrons with pictures of 
waves of all sorts, and·. forms chasing 
each other across a screen. This will 
be accomplished by means of the latest 
'type of oscillograph, an instrument 
which shows graphically the, wave forms 
of currents and voltages. The scope of 
this instrument has been greatly widened 
but recently. One of its newest appli
cations is in teaching deaf mutes to talk. 
The voice of the instructor is thrown 
upon the screen, and by means of a me
chanical larynx the pupil attempts to 
imitate the wave form, thus producing 
the· same sounds. 

A complete exhibit of the various 
types of equipment developed for light-' 
ing . airports will be on ·display, and if 
negotiations with the Western Electric 
company are successfully completed, a 
"Movietone" unit will be installed to 
explain the intricacies of the talking mo
tion picture. An automatic traffic sig
nal, intendf"d for installation on through 
traffic streets, but which will change at 
the blast of an auto horn to permit traf
fic from the side streets to move, is to be 
shown, but it is expected to have little 
regulatory effect upon the surging 
crowds at the party. "The principle of 
the newly popular neon lights will be 
demonstrated in another commercial ex
hibit. Unlike the ordinary lamps, these 
lights require little current but demand 
a high voltage (about 14,000 volts) to 
ionize the neon gas with which the 
tubes are filled. This produces a pene
trating red glow; if blue is desired, the 
addition of mercury brings about the 
desired effect. 

A short while ago, C. E. Skinner, the 
assistant chief of the research depart
ment of the Westinghouse company, 
talked before· the student branch of the 
A.I.E.E. on the subject of phqto-electrk 
cells and their practical applications. 
Since his appearance, interest in this 
subject has been greatly heightened. 
This is shown by the number of exhibits 
both commercial and student, that em
ploy these sensitive cells in their opera
tion. One type of traffic signal has a 
beam of light playing across the street 
on a photo-electric cell. When a car 
goes by, the beam is interrupted and 
relays are set in operation which change 
the signal to ·favor the motorist. 

Much the same idea is embodied in an 
automatic bean sorter which will be 
shown. This instrument will separate 
black beans from white ones with an ac
curacy far greater than human. The 
small amount of light reflected from the 
black beans causes a plunger to move 
out and push them aside. An ideal street 
lighting layout will be demonstrated 
which will turn on and off automatical-

ly depending upon. the amount of light 
present. The ·intensity of light. affects 
oll.e of the sen_sitive cells in such a man
ner as to cause the operation of the sys
tem. This principle has rec~ntly been 
applied in school room lighting. A pho-

COMMITTEES FOR THE 1929 
ELECTRICAL PARTY 

Manager - - ] ohn C. Newhouse 
A.l.E.E. Representative 

- - - - - Carroll L. Elliott 
Student Exhibits and Stunts - -

- - - - - - Wesley Gray 
Invitations ~ W. G. Warrington 
Manufacturers Exhibits 

- - - - - - Glenn Williams 
Illumination Lloyd Russ 
Electrical Engineer - - - - -

- - - - - Robert Campbell 
Radio - - - - James E. Specht 
Communications - - - C. C. Fox 
Education - E. B. Saxhaug 
Signal Corps Donald Raney 
R!!ception - - Wm. D. Mcilvaine 
Publicity - - William H. Painter 
Finance - - - - - Paul Saxon 
Dance - ·_ Raymond C, Freeman 
Programs - Georg·e H. Doleman 
Decorations - - - ]. T. Bailey 
High Tension -.· - L. E. Peterson 
Junior Representative - -

- - - - - - Homer Brown· 
Sophomore Representative' 

- - - - - - R. M. Hanson 

to-electric cell placed near the window 
turns on the artificial light whenever 
the intensity of the natural light dimin
i:hes beyond a certain point. 

A little known service which is main
t:lined by the ele~trical engineering de
partment is the official state headlight 
testing service. A state law requires that 

no headlight, tail-light, spotlight, or 
.other similar equipment for autos may 
be sold in Minnesota without first hav
ing passed the rigid tests which are giv
en here. A demonstration of some of the 
kinds of lamps tested, as well as the 
methods of testing them, will be given. 
Of particular interest to out-of-town 
guests will be the farm lighting set. An 
electric generator which is driven by a 
windmill generates current for charging 
a set of. batteries, thus serving to bring 
to the farm many of the conveniences 

· heretofore available only in the city. 
. Other student exhibits will include 

many stunts that have proved their in
terest at pievious shows, together with 
new developments. Following the an-· 
nouncement that within a few months 
tel~vision sei:s . will ·.be placed upon the 
open market, great interest will attach 
to the demonstration of visual radio to 
be conducted by a member of the senior 
class. A radio car, which is being as
sembled from odds and ends picked up 
almost at random, and which is operat
ed by remote control, will add to the 
traffic hazards of the onlookers, while 
lightning will be created upon demand 
oy the operators of the million-volt Tes
la coil. An exhibition of antiquated 
sub-station equipment, a vanishing lamp, 
a talking arc, and an engine using elec
tric solenoids in place of cylinders will 
be displayed. The magnetic cannon, a 
device which might have ended the 
World War much sooner had it been. 
used, will parade its death-dealing qual
ities; and the truth about the rumor that 
the .engineers have a "skeleton in their 
closet"· will be made known. Other 
stunts will all contribute toward mak
ing the 1929 Electrical Party an event 
long to be remembered. 

COMMITTEE CHAIRMEN FOR THE PARTY 
Left to· Right; Russ, ·Brown, Peterson, Painter, Mcilvaine, Campbell, Specht, Freeman, Gray, Newhouse, 

-Williams, Saxon, Warrington, Raney, Fox,.· Elliott. 



220 THE MINNESOTA TECHNO-LOG April, 1929 

The History of Paper Making 
Shafts of Stone, Clay Tablets, and in Some Cases, Even Human Skin Were Used /or 

Written Records Be/ore the Discovery of Paper 

T HE first real advance in the direc
tion of modern paper was ma·de 
when man began to use the leaves 

of olive, palm, poplar and other trees. 
They were cut into strips, soaked in . 
boiling water and rubbed over wood to 
make them soft and pliable. 

Then it was discovered that a type of 
·Crude paper could be made from a plant 
known as papyrus. It is not known just 
when the discovery of this fact was 
made, but there is evidence that it was 
known as early as 2,000 B.C. This plant 
grew in great profusion along the banks 
of the River Nile. It was the bulrush 
of which was made the cradle in which 
the infant Moses was hidden from Phar
aoh's soldiers. The plant, a tall, smooth
stemmed reed of triangular form, grew 
to a height of ten or fifteen feet and 
terminated in a tufted plume of leaves 
and flowers. It had been used for mak
ing mats, sail cloth, cordage arid· clothes. 
Its pith had been used as a food. · 

To make paper from papyrus, accord
ing to Pliny, the outer rind was first 
removed, exposing an interior made up 
of some twenty S)lCCessive fiber layers. 

. These were sepqratedwith a pointed in
strument, laid side by side on a smooth 
table, theri crossed at right angles with 
a second set of strips. They were then 
dampened, pressure was applied for a 
number of hours, and the sheets· were 
removed and rubbed with a piece of 
ivory or smooth stone until the desired 
surface was obtained. The inner layers 
of the plant made the finest paper, 
whereas the extreme outer layers were 
so coarse that they were suitable only 
for cordage. The sheets were then glued 
together to form the papyrus rolls known 
as volumers. These were often eighty or 
ninety feet in length. 

Papyrus is mentioned by Philostratus · 
as a staple manufacture of Alexandria in 
A. D. 244 and it continued to be used in 
Italy until the twelfth century. When 
the Romans undertook the manufacture 
of papyrus they made a great improve
ment in the sheets by sizing them with 
flour to which a few drops of vinegar 
had been added. At this same time the 
Chinese were making a paper similar to 
papyrus, using ··for their basic material 
carefully. cut co.ntin:uous slices fi·om the 
pith of the papyrifem. 

The manufacture of parchment came 
next. It seems that Eumenes II, king of 
Pergamus, desired to establish a. library 
which' would ex,cel the great .. library, at 
Alexandria in Egypt. But when t.he 

By LEONARD D. ScoTT, Ch. E. '29 

Egyptia;1 ruler, Ptolemy Epiphanes 
learned of the plan he refused to ship 
any more of the valuable papyrus to 
Pergamus. So there remained nothing 
for Eumenes to do but manufacture a 
substitute for it. This was done by tak
ing the skins of .sheep and goats, steep
ing them in lime-pits, stretching them 
upon frames and fur.ther reducing their 
thickness by paring and scraping with 
sharp instruments. When the skin$ had 
been reduced to about half their 'orig
inal thickness they were dried for use. 
Vellum was made in a similar ~anner 
from the skins of young calves. As early 
as 1085 B.C., the Hebrews wrote on the 
skins of animals and the Medes also 
used a substance resembling parchment 
at this time. Parchment was used in 
England for many years for all deeds of 
real estate. 

THE Chinese are now generally con
ceded the discovery of the art of making 
paper, of the sort familiar to us, from 
fibrous matter reduced to a pulp. The 
Chinese encyclopaedist, Fang Mi-Chah, 
says that first the Chinese wrote on 
boards and then a paper from silk wastes. 
The statesman Ts'ai Lun in 105 A. D. 
invented a process of making paper from 
"bark, hemp, rags and ·old fish nets." 
Then they used a type of mulberry tree 
for their paper manufacture. The proc
ess was as follows: branches of the tree 
were boiled in lye to remove the bark. 
They were then steeped in water for 
several days after which the outer part 
was scraped off and the inner part boiled 
in lye until it was separated into fibers. 
These were washed, worked into a pulp 
by hand and beaten with a mallet. The 
pulp was then mixed with rice· and a 
root called "oveni." A mold made of 
bulrushes was dipped into a vat contain
ing the pulp, which was taken out in a 
thin layer arid. dried in the sun. 

About 704 A. D., the Arabs captured 
the city of Samarcand from the Chinese. 
Among the Chinese prisoners were some 
paper makers from whom the Arabs 
'learned the secret of paper making. 
They improved the process to a certain 
extent~ using cotton fiber and perhaps 
linen. The "Gharibu l'Hadith," a 
treatise on rare and curious words in the 
sayings of Mohammed, written in the 
year 866 is probably the oldest paper 
manuscript in existence. It is preserved 

, in 'the U n\versity library elf Leyden. 

Crusaders who visited Byzantium, Pal-' 
estine and Syria brought the process to 
Europe and the Moors established paper 
mills at Toledo when they invaded the 
Spanish peninsula. After the expulsion 
of the sons of the prophet, however, pa
per making declined in Spain but was 
revived in Italy, a famous paper mill be
ing established in Padua in 1340. 

The art of making paper was intro
duced into France in 1189 A. D. The 
Fnmch follo~ed the art with such zeal 
and industry that they were soon in a 
position to supply the wants of all the 
surrounding countries. The people of 
the Netherlands were stimulated by the 
example of the French and for a long 
time, the French and Dutch papers were 
the best and indeed practically the only 
papers produced in Europe. 

As far as Europe was concerned rags 
alone were used .in the manufacture of 
paper. Cotton and linen rags were those 
mainly used. The rags were wetted 
down and allowed to ferment. Then 
they were boiled in wood ashes, placed 
in bags, and immersed in running 
streams. Having thus removed the al
kali and much of the dirt, the mass was 
beaten, two or t.hree pounds at a time, 
on wooden blocks with heavy sticks. 
Sheets were formed by immersing in the 
pulp a rectangular sieve with meshes 
formed of strips of bamboo. Sufficient 
fiber was picked up on the sieve to form 
a sheet, the drying of which was done 
by exposure to sun and air. 

X N 1151 the stamping mill was in
vented in Spain. This was soon applied 
to the paper industry, greatly inct·eas
ing the rate of production. The stamps 
were cumbersome machines driven by 
water power which was ·rather plentiful 
in certain parts of Spain. In the Nether
lands, however, sufficient power was not 
available to drive these machines and so 
necessity was once more the mother of 
invention. They invented a machine 
subsequently known as the "Hollander," 
which is a revolving cylinder containing 
sharp, steel blades. This machine, which 
was capable of being driven by the Dutch 
windmills, proved to be much more effi
cient than the heavy stamper which it 
gradually replaced. The Hollander was 
invented in 17 59. Woven wire molds 
were invented and introduced in 1755 
by the English printer, Baskerville. 

It is said that the .German, Ullman 
Stromer, became interested in the man
ufacture of paper while visiting in Italy. 
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When he came back to Germany he 
erected the first paper mill in that coun
try. This is thought to have been in 
1336. He employed Italian workmen 
for the most part. He erected another 
mill in Nuremberg in 1390, which was 
renowned for its size. It had eighteen 
stampers. Paper making was rather 
tardy in getting a start in Russia. In 
1712, the versatile Peter the Great of 
Russia visited the paper mills at Dres
den and was so pleased with it that he 
engaged paper makers whom he sent to 
Moscow to establish a paper mill at his 
own expense. 

THERE is much uncertainty as to the 
date of the introduction of paper making 
into England. The earliest reference to 
paper making in England appears in 
these lines in Wynken de Warde's book, 
"De Proprietatibus Rerum," which was 
issued in 1498 : 
"And John Tate, the Younger, Joye 

mote he brok! 
Whiche late bathe in England, doo 

make this paper Thynne 
That now in our Englysh, this book is 

printed Inne." 
Tate's mill is said to have been lo

cated at Hartford, England. Little is 
known of it. Tate died in 1498 and 
paper making evidently declined to the 
vanishing point until 1588 when Spiel
man came from Germany, obtained a 
charter from the crown and erected a 
mill at Dartford, England. He was 
subsequently knighted by Queen Eliza
beth. After his death, paper making 
again languished until around 1670. 
During all this time the people of Eng" 
land were almost entirely dependent 
upon France for their supply of paper. 
Then came the war with France and 
high paper duties opened the way for 
British manufacture. The situation was 
further improved by the French Pro
testant refugees who fled to England 
from persecution in their own land. 
Among them were many highly-skilled 
paper makers. The first British patent 
for paper making was granted to Charles 
Hildegard in 1665 for "the way and art 
of making blue paper used by sugar ba
kers and others." Other patents fol
lowed. 

The first paper mill to be established 
in America was that of William Ritten
house at Germantown, Pennsylvania, in 
1690. The paper from this mill was 
made from linen rags and the .capacity 
was about two hundred and fifty pounds 
per day. Another mill was erected in 
1714 in Delaware by a Mr. Wilcox who 
is said to have furnished Benjamin 
Franklin with paper. The mills then 
began to increase in number until in 
1770 there were forty mills in the states 
of Pennsylvania, New Jersey and Dela
ware. 

These mills all used rags for their 
paper, and so it is not surprising that a 
shortage of rags soon became pronounced 
in the thrifty but impoverished North 
Atlantic states. At the outbreak of the 
Revolutionary War the situation became 
very acute. John Adams, in a letter 
from Philadelphia to his wife in Massa
chusetts April 15, 1776, wrote, "I send 
you, now and then, a few sheets of pa
per; but this article is as scarce here as 
with you." And Gen. Philip Schuyler, 
writing to George Washington from Al
bany on August 27, 177 5, said: "Ex
cuse these scraps of paper; necessity 
obliges me to use them, having no other 
fit to write on." Paper was of prime 
necessity for musket wadding and cart
ridges. The several states passed laws 
exempting paper-makers from military 
service. It is said that a group of sol
diers searching for paper invaded the 
garret of a house in which Benjamin 
Franklin had once lived: There they 
found twenty-five hundred copies of a 
sermon by Rev. Gilbert Tenant upon 
"Defensive War." These were used for 
"wadding" in the bloody battle which 
raged about the old Tenant church. The 
sermon proved to be one of the most ef
fective that was ever delivered. The sit
uation became worse as the war prog
ressed and it was on this account that 
the journal of the second session of the 
New Y ark Assembly in 1781 was not 
printed. 

THE year 1801 brought some relief 
when Matthew Kooper in France devel
oped a way of extracting printing and 
writing ink from waste paper which up 
to this time had all· been thrown away. 
He is also said to have made "most per
fect paper from straw, wood and other 
vegetables, without the addition of any 
other known paper stuff." Other men, 
previous to this time had seen that paper 
could probably be made of such things 
as wood, straw, etc.; but as is often the 
case with radical innovations, nothing 
was done about it. In 1719, Reaumur 
seems to have been the first author who 
perceived that paper might be produced 
from wood. He observed that the fab
ric of wasps' nests was taken from wood. 
In 1734, Seba, a Flemish naturalist, 
mentioned wood as a source of paper. 
In 17 51, M. Guettard of France pub
lished his experiments and showed speci
mens of paper made of bark, leaves and 
wood of different trees and shrubs. In 
17 56 the first attempt to make paper 
from straw was made in Germany. 

Then, in 1789, Louis Robert, a work
man in a paper mill in France announced 
that he had discovered a way to make 
paper with machines. The value of the 
machine was recognized by the French 
government,. which rewarded him 8,000 
francs. Difficulty was met with in 

financing the project, however, so he 
sold his patent rights to Messrs. Henry 
and Seely Fourdrinier in England. 
They further perfected the machine 
which subsequently came to be known 
as the Fourdrinier machine. 

The device was not brought to Amer
ica directly, however. In 1820, the Gil
pins, paper makers at Brandywine, were 
the first to introduce paper machinery 
from England and France, but even then 
the project was so expensive that it met 
with little encouragement. The mills 
rapidly increased in number in this 
country, however, and eventually ma
chinery was installed. In 1829, Reuben 
Fairchild of Trumbull, Connecticut, in
vented the paper-agitator now used on 
paper machines. It consists of a semi
cylindrical cradle vibrating so as to pre
vent the fibres from being arranged par
allel to each other and thereby making 
a paper weaker in one direction than the 
other. In 1830, Thomas Gilpin of Phil
adelphia invented the internally heated 
rolls called "calendars," which are used 
for giving the polished surface to paper. 

In 1774 Scheele discovered chlorine. 
Its bleaching action was discovered by 
Bertholet in 1785, and soon after this 
it was used to bleach the rags which 
went to make up the paper. Previous to 
this time the color of the paper had been 
that of the rags of which it was made, 
modified to a certain extent, of course, 
by the washing and boiling. Bluing is 
used to. give the paper a snowy-white 
color, and its value as such was acci
dently discovered in this w,ay: about 
1746, a Mrs. Buttonshaw, the wife of 
an English paper-maker, accidently 
dropped the contents of a bag of bluing 
into a tub of pulp. Frightened at what 
she had done, ·she discreetly held her 
peace and awaited results. But when 
the paper from that particular pulp sold 
in London at an advance of several 
shillings she decided that it was time to 
break the silence. As a result the grate
ful husband bought his wife a costly 
scarlet cloak the next time he visited old 
London-town and the paper industry ad
vanced one more step. 

IN 1884 Keller, in Germany, patented 
a machine for grinding wood for the 
manufacture of pulp. The patent was 
then sold to Henry Voelter's Sons, who 
afterwards used the pulp in the manu
facture of newspaper. The Voelters fur
ther improved the machine and patents 
were obtained in the United States in 
1858. Prejudice had to be overcome in 
this country before wood pulp could be 
used for paper. The sulfite process was 
invented by Benjamin C. Tilghman, a 
Philadelphia chemist. Although the 
process worked successfully in the lab
oratory, he got into difficulties in making 

(Continued on page 238) 
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News from th·e Technical Campus 
Comstock Attends 

Mines Convention 
E. H. Comstock, professor of mine 

plant and mechanics recently attended 
the 137th meeting of the American In
stitute of Mining and Metallurgical 
Engineers held in New York City. 

To afford relaxation, two evenings 
were devoted to social activities. The 
annual smoker was held on February 
18th at the Hotel Astor and offered an 
opportunity to renew old acquaintances. 
-According to Mr. Comstock, the room 
was crowded with small groups of alum
ni from different institutions talking 
over old times, obtaining information on 
some nearly forgotten classmate, or 
listening to plans for the future. In 

,one such group were gathered fifteen or 
twenty alumni of the School of Mines 
and Metallurgy from the University of 
'Minnesota. 

The other social evening was Wed
nesday. During the annual dinner, the 
presentation of the various honorary re
wards .-was made. Mr. Comstock be
lieves that the most singular honor was 
accorded to John Hays Hammond who 
was presented with the William Law
rence Saunders gold medal "for his nota
ble work as an engineer and developer 
of mines at home and abroad, his indus
trial leadership and his public services." 
This was the third award of the medal, 
the first being to David W. Brewster 
and the second to Herbert Hoover. 

. The remainder of the meeting was de
voted to the technical papers presented 
in the various sectional sessions. These 
were on such subjects as iron and steel, 
non-metallic minerals, lead and zinc, 
mining methods, milling methods, geo
physics, mine ventilation, petroleum en
gineering, petroleum economics, and eco
nomic geology. In addition, various 
committees of the American Society for 
Testing Materials held meetings, artd 
there were sessions of the Institute of 
Metals Division. On Tuesday morn
ing was held the annual meeting at 
which time a bust of Herbert Hoover, 
a former president of the Institute was 
unveiled. 

When asked concerning his general 
impressions, Mr. Comstock replied, 
"Attendance at a meeting such as this 
is decidedly worth while, not alone for 
the technical knowledge gained, but for 
the friendships formed, and the oppor
tunity afforded to touch elbows with 
those who have achieved and are achiev
ing in , the field of mining and metal
lurgical engineering." 

Minnesota A1 an Takes 
Standards P ositiqn 

Dr. Ralph L. D~wdell, assistant pro
fessor of metallography in the School 
of Mines and Metallurgy, has been 
granted leave of absence beginning 
April first to take the position of senior 
physical metallurgist with the United 
States Bureau of Standards. 

Dr. Dowdell graduated in 1918 from 
the School of Mines with the degree of 
~etallurgical engineer. For a year after 
his graduation,· he served as assistant 
metallurgical (!11gineer for the United 
States Bureau of Mines at the Lake Su
perior station. 

He- was appointed as instructor ot 
metallography at Minnesota in 1919, 
and in 1926 he was appointed to the 
position which he now holds. During 
the summer of 1926 he held the posi
tion nf research associate with the U. S. 
Bureau of Standar~s. 

~ 

A_. S.M. E. to Test Safety 
Devices /or Elevators 

The American Society of Mechanical 
Engineers has undertaken a series of 
tests to- perfect safety devices for eleva
tors and elevating equipment. The work 

:is being carried on by two groups 'of 
scientists in the United States Bureau 
of Standards working in co-operation 
with city and state authorities, manu
facturers, architects and insurance un
derwriters. 

According to the bureau of Standards, 
three-fourths of the elevator accidents 
are those in which individuals fall 
·through open doors in'to th~ ~haft 'When 
the car is absent, or are crushed between 
the moving car and the sill. Because of 
this fact the work has centered around 
various locking devices to prevent the 
car from leaving the landing unless the 
shaftway door is closed and locked, and 
to prevent the door from being opened 
unless the car is at rest at the landing. 

At the same time investigations and 
tests unde!'taken about two and a half 
years ago under the direction of the 
A.S.M.E. special research committee on 
elevator safety are progressing and have 
increased the efficiency of the devices 
placed under and about the car to halt 
it automatically if it falls out of con
trol. ·These tests, which are being con
ducted on a model elevator installation, 
are being financed by elevator and in
surance _concerns, and related groups, 
and have led to the revision of the safe
ty code in use among insurance concerns 
heretofore. 

Taylor is A~arded 
Guggenheim Prize 

Dr. Nelson W. Taylor of the physical 
chemistry department has been awarded 
one of the John Simon Guggenheifu 
memorial fellowships. Between fifty and 
sixty of these fellowships are awarded 
each year by Senator Guggenheim in 
various branches of learning, especially 
in the sciences, arts, history and arche
ology. These fello-wships are tenable in 
almost all parts of the world and Dr. 
Taylor is going to study at the Kaiser 
Wilhelm Institute in Germany. The 
committee in charge of the fellowships 
allows one a great deal of freedom of 
travel and he will therefore spend time 
consulting with authorities in London, 
England; Oslo, Norway, and ZuriCh, 
Switzerland. 

' Dr. Taylor is going to make a special 
study of the chemical factors governing 
ore deposits. He first became interest
ed in that subject while taking a course 
in economic geology under Dr. Emmons. 
It has been found that in over four hun
dred mining districts from all over the 
world the minerals, especially the sul
phides, are deposited in strata of a 
chronological order. It is believed that 
this is due to the varying solubilities of 
the various sulphides. Dr. Taylor has 
already done much studying on this 
theory. 

Dr. Taylor has been an assistant pro
fessor in physical chemistry here for two 
years. He received his B. S. in chemis
try and physics at the University of Sas
katchewan in 1918, studied at the Uni
yersity of California and received his 
Ph.D. there. He taught problems of 
magnetism there for two years prior to 
his coming to Minnesota. 

Sheard Talks on Campus 
Dr. Charles Sheard, head of the sec

tion of biophysics at the Mayo Foun
dation at Rochester, Minn., and pro
fessor of physiological optics at the U ni
versity of Minnesota, spoke to an 
audience of about a hundred and fifty 
people on Tuesday evening, March 19, 
1929, on the subject "Spectroscopy and 
the use of the Spectrophotometer in 
Biology." 

Dr. Sheard is interested in the appli
cation of exact physical and physio
chemical methods to biological problems, 
and has investigated the effects of light 
on plant and animal tissues. 
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Forty-three Attend 
Short Course Here 

George H. Meffert defeated Francis 
Mullen for the chairmanship of Engi
neer's Day by the greatest margin of the 
day's ballotting. The count was 104 for 
Meffert and 66 for Mullen. 

Skinner Addresses 
Local A. I.E. E. 

M. E. Todd, assistant professor of 
electrical power engmeenng gave a 
short course for electrical metermen 
during the spring vacation. The course 
was offered by the Extension Division of 
the University of Minnesota. 

In the contest for St. Patrick, the 
tabulations showed 59 voted for Leste~ 
Rowell, 47 for Raymond Freeman, 44 

Mr. C. E. Skinner, director of the 
Westinghouse engineering department, 
spoke to the Minnesota section of the 
A.I.E.E. and the Minnesota branch at 
a joint dinner meeting held in the Min-

A total of forty-three in-
dividuals registered for the 
course which is an increase 
of 25 per cent in registration 
over that of last year.. Rep
resentatives from various me
ter companies, outside speak
ers, instructors and others 
brought the total attendance 
to over seventy individuals. 
T h o s e registering for the 
course were principally em
ployees of various public ser
vice companies and munici
pal plants throughout North 
and. South Dakota and Min-
nesota. 

The course dealt w i t h 
electrical fundamentals, the 
technical requirements of 
electric metering, the theory 
of operation, methods of test
ing and maintaining electric 
meters, and a survey of the 
latest types of meters and 
metering devices. According 
to Mr. Todd the session was 
the most successful of those 
given so far, more enthusi
asm and interest being shown 
than at previous meetings. 

The success of the session 
owes much to the following 
men who assisted Mr. Todd: 
W. L. Wadsworth and J. J. 
Mercke of the Northern 
States Power Company; J. 
W. Lapham of the North 
Central Electric Association 
and J. C. McElroy of the 
Minnesota Power and Light 
company of Duluth. 

Elections Bring 
Heavy J7 ate 

In the recent elections 
held in the College of En
gineering, M a r v i n Louis 
Kline was elected to the all
University council, Lester J. 
Rowell was named St. Pat
rick and George H. Meffert 

Faculty Sketches 
OscAR E. HARDER 

O SCAR E. HARDER; professor of met
allography in the school of Mines, was 

born February 3, 1883, Arkansas. Nine 
years later the Harder family journeyed to 
western Texas. It was not long, however, 
until the family moved again, this time to 
Oklahoma Territory, where they settled in 
what was then known as Potowatomie Coun
try. 

During the next few years, Mr. Harder 
attended the rural schools and in 1900 he 
entered the University of Oklahoma and en-. 
rolled in the preparatory department. Dur
ing the following year, Mr. Harder attended 
the Fort Smith Commercial College taking a 
course in commercial Ia w and bookkeeping. 

On the first of the year, he entered the Oklahoma Agricultural Col
lege and enrolled as a freshman taking special work in shorthand and 
typewriting. 

In the year 1902, Mr. Harder accepted his first instructorial position, 
-that of rural school ·teacher. After spending another year at the 
Agricultural College, l\1r. Harder returned to his chosen profession to 
teach in the Central Normal School at Edmund, Oklahoma. 

In 1906 Mr. Harder entered the University of Oklahoma and was 
enrolled as a freshman. Four years later, he received a bachelor's 
degree with major in chemistry. He was then ·appointed instructor in 
cHemistry at Oklahoma for the 1910-11 term, but in the latter year 
became food analyst for the Kansas board of health with the rank of 
associate professor at the University of Kansas, In the Spring of 1911, 
Mr. Harder was awarded his master's degree at Oklahoma having his 
major in _chemistry and 1ninor in bacferiology. Entering the graduate 
school at the University of Illinois with a fellowship in applied chem
istry, he continued his studies for two years and was granted the 
Ph.D. degree in 1915. . 

h1 the same year the American Society for Testing Materials en
gaged Mr. Harder to study the impurities affecting fine aggregate for 
concrete. This work was performed at the Structural Materials Re
search Laboratory of the Lewis Institute at Chicago. While on this 
investigation, he. developed what has come to be known as ·the calorim
etric test for organic. impurities in sands, which was later adopted by 
the A.S.T.M. as a tentative standard test. 

In 1918 Dr. Harder became research chemist for the N. K. Fair
ba.nks company in which position he made a study of various catalyzers 
for· the hardening of fats and oils. In the fall of that year he went to 
the Mellon Institute of Industrial Research where he held the alloy 
fellowship and gave special attention to the element uranium. 

The University of lVlmnfsota secured the services of Dr. Harder in 
September, 1919, as associate professor of metallography in the school 
of Mines. He was advanced to a full professorship in 1923. 

The Henry Marion Howe gold medal for the best paper published 
during the year in the periodical of the· American Society for Steel 
Testing was awarded to him for his paper on "The Decomposition of 
the Austerite Structure in Steels." A list· of publications written by 
l\1r. Harder include amon'g others laboratory manuals of general chem
istry, articles on the alloys of chromium, copper and nickel, and numer-
ous papers on steel and their properties. ' . 

Doctor Harder maintains n1en1bership in numerous scientific organiza
tions. These include the American Society for Steel Treating, the 
American Association for the Advancement of Science, American Chem
ical Society, American Institute of Mining and Metallurgical Engineers, 
American Society for Testing Materials, and the Association for the 
Promotion of Engineering Education. He is a member of the Engineers' 
Club of Minneapolis, Sigma Xi, Phi Lambda Upsilon and Alpha Chi 
Sigma fraternities. 

nesota Union on March. 11. 
Mr. Skinner spoke on the 

"Recent Research Develop
ments" in the electrical in
dustry. He sketched the de
velop~ent of electrical man" 
ufacturing saying that the 
"business is scarcely half a 
century old and yet the'value 
of its products amounts to 
billions of dollars per year 
and the number of employees 
runs into hundreds of thou
sands . . . the most amaz
ing branch of electrical man
ufacturing in the rapidity of 
its growth and the influence 
of its product, is that of 
radio, which got its real in
centive just eight years ago 
with the beginning of radio 
broadcasting. As a result of 
intensive engineering, includ
ing research in this field, 
.there has been developed a 
business amounting to hun
dreds of millions of dollars 
per year and the gainful em
ployment of thousands of 
persons." 

Mr. Skinner stressed in 
particular the extensive ex
perimentation that is being 
done in attempting to perfect 
radio installations in air
planes. According to Mr. El
liott, the meeting was one of 
the most interesting of the 
season. 

Jansky Tak~s 
U.S. Post· 

The nomination of C. M. 
Jan sky, assistant professor of 
radio engineering, to the Fed
eral Radio Commission was 
recently approved by the sen
ate interstate commerce com
mittee. Professor J ansley was 
nominated to the commission 
by ex-president Coolidge 
shortly before the inaugura
tion of President Hoover. 

was elected chairman of Engineer's Day. 
The election a(; of Kline was marked 

by a close political struggle, Kline rec 
ceiving but twenty votes more than 
Curtiss E. Crippen. The total vote cast 
was only 508 which is less thail fifty per 
cent of the total enrollment in the col
lege. 

for· Lloyd Russ, circulation manager of 
the MINNESOTA TECHNO-LOG, 42 for 
Pat Moore and 20 for Remus Owens. 

According to campus politicians the 
recent election brought out th~ heaviest 
vote that was ever polled in the engi
neering colleges, and was preceded by 
heated electioneering. 

Controversy over the appointment was 
commenced when the political status of 
Mr. .Jansky was examined. He was 
nominated as a democrat but upon ap
·pearing before the commission, Mr. 
J ansley stated that he had no particular 
party preferences. 

(Continued on page 242) 
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Why Guess? 
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I T is a sad state of a~ airs whe.n engineers! who are supposed 
to be the most precrse men 111 an exactmgly accurate pro

fession revert to the childish pastime of guessing, yet this is 
a condition which does exist in all our junior college labora~ 
tory courses. 

Admitting the argument that is often advanced that the 
laboratory training is a bore, a nuisance, and what have you 
to the man vvho is not interested in the analytic side of en
gineering, there is no justification for that man reporting, as 
facts, results that most probably were determined in a bad 
dream. 

Laboratory courses are a form of mental training much 
the same as the mathematics courses one suffers through, and, 
as such, are as important as any other subjects in the curricu
lum. Slipshod methods and sight tests do nothing for a man 
but weaken what powers of analysis he was born with, but 
because the coin test is a short and sometimes accurate meth
od of determination it is resorted to in practically all courses 
where an analytic method can be faked. 

The worst offenders are the men in the freshman and 
sophomore sections, though every once in a while one hears a 
junior or even a senior tell of the bull report that has been 
passed. Their argument that they have saved time and a lot 
of work is logical, but they have not taken into account the 
time and work that they will spend after graduation trying 
to regain a right sense of proportion. 

Engineering ethics demand that the man be honest, and no 
man can be honest with his fellows who is not honest with 
himself. The man who guesses may get by for a time, but 
sooner or later he will fall down on a job that is important 
to somebody besides himself, and his chances after that will 
be few and far between, for in modern life a man is only al
lowed one failure, and then he is through for good. 

~ 

Spring Activities 

W HEN we were very young, our parents read us 
stories from Grimm and Hans Christian Anderson. 

The time when those tales gave us pleasure is past, but every 
now and then one will remind us of a lesson that is applicable 
in our present life. 

Remember the story about the two little pigs? Appar
ently they had the same dreams that most of us have, for they 
left home to make their own way in the world. As with us, 
their first need was a house, and each pig built according to ' 
his own ideas. One built his house of straw; the other went 
to a bit more trouble and built a strohg shelter of brick. You 
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remember the result-the wolf came through the straw hut 
and ate the lazy one; the other was not bothered because the 
wolf could not get at him. 

There are many freshmen in this college that are in much 
the same situation as the animals in the story. They are em
barking on their first trip through the extra-curricular life of 
the school, and they are finding that it is not as easy as the 
life they have lived heretofore. 

The spring quarter is the busiest in the college calendar, 
for every activity in the college is in full swing. The Elec
trical Show and Engineer's day committees and the Arabs 
club are all busy, each preparing for their own particular 
spnng program. 

Every man in the coll~ge has a lurking desire to be in the 
game and the freshmen that are going into the extra-curricular 
mill for the first time are to be envied the pleasure that they 
will get from the work under the upperclassmen: BUT
they should remember that the activities that they pick are 
going to take time from class and preparatory work, and that, 
if they are going to build on the foundation that they have 
started, they will have to make this time up on spring nights 
that were meant for anything but study. 

Most of the men that are going into the different com
mittees have made their decision and each man will work 
according to his tempera\llent. The wise man will balance 
his program between activities and study, the other will give 
all of his time to activities and the lighter side of life. It is a 
safe bet that the latter will spend most of the summer mak
ing up the work that he will miss this spring. 

~ 

Alumni! Help! 

As most of the alumni know, the June issue of the TECH

NO-LOG contains a complete directory of the men who 
have graduated in engineering at Minnesota. To keep this 
directory up to date, cards are sent out each year to all alum
ni, and each year approximately fifty per cent of the men that 
receive them fail to return them. The result, for us, is com
plaints on the accuracy of the issue. 

Sometimes it is impossible to avoid mistakes. Illegible 
writing, and other causes are contributory factors, but the 
greatest share of the errors that occur in this issue can be 
traced back to men who have moved and have not sent in 
cards to the Engineering office. -

We are asking your co-operation again this year, and given 
that, we will promise you the best directory that has been 
published. In the last analysis, it is up to the alumni to make 
this issue a success, and the staff, not being mind readers or 
clairvoyants, cannot accomplish the impossible. Send those 
cards in now ! 
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ROBT. REYNOLDS, 
Turbine Engineering, 
Pratt Institute, '20 YOUNGER COLLEGE MEN 

ON RECENT WESTINGHOUSE JOBS 

H. B. MAYNARD, 
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Operations, 
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The Duke Power Company Turbine-Generators 
Where do young college men get in a 
large industrial organization? Have they 
cpportunity to exercise creative talent? 

Is individual work recognized? 

THE largest steam-turbine gen
erator units to be installed 
south of the Mason-Dixon line 
are now being built for one 
of the most unusual organiza
tions of its kind in the world. 
The Duke Power Company is 
famous for the efficiency of its 

At a horseshoe bend in the 
Catawba River in the heart of 
the Piedmont Carolinas, the 
Duke Power Company is build
ing a generating plant which, if 
present plans are carried out, 
will be the largest of its kind in 
the southeastern United States. 
The ultimate capacity will prob
ably be 6oo,ooo horsepower. The 
first two units, which Westing
house is now building, each are 
to have a generating capacity of 

55,ooo kilowatts. They will de
velop I so,ooo horsepower. 

By operating at practically 
full capacity during the entire 
24 hours of the day, letting the 
company's hydro-electric plants 
handle variations in the quantity 
of power required, the new units 
will reduce current costs to a 
mmtmum. 

The large jobs go to large organiza
tions. Westinghouse holds a strong 
appeal for young men of enterprise 

power plants-and for 
the fact that its prof
its are distributed 
largely to charity. Westinehouse 

and genius because it 
almost daily provides con
tacts with outstanding de
velopments in all branch
es of the electric field. 

Patronize our atl'Vertisers and mention_ the Techno-Log. 
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Report of the Drainage Commission 

bility, foundation conditions, probability 
of flooding, nearness ·to residence dis
tricts· are stated and five or six locations 
compared. 

Chapters XIII and XIV-Pr:ices and 
Costs. Careful comparison of unit costs 
of construction locally and in other com
munities are made in detail for many 
different divisions of the project. 
· Chapter XV-Projects: In order to 
center attention on definite proposals, 
twenty-one separate projects are illus
trated by maps:and estimates of cost and 
compared. 

Chapter XVI-Comparison of Proj
ects. In the comparison of projects the 
costs and the results obtainable by each 
project are stated. The judgment of the 
Commission in balancing costs and ad
vantages is finally narrowed to one proj
ect, 12, that of carrying all sewage to a 
point below St. Paul, the Pig's Eye Lake 
site and there building gradually, as 
needs dictate, a treatment plant, the 
ultimate cost of which is estimated to be, 
for complete treatment in the year 
1970, including all interceptors leading 
to it and all incidental, administrative 
and engineering expenses, approximately 
$28,000,000, using a treatment plant of 
the activated sludge type. 

Chapters XVII, XVIII and Append
ices A, B and Care devoted to Estimat
ed. flows, South St. Paul, Consulting En
gineer's Report, Act creating Commis
sion and Financial Statement of present 
commissiOn; 

The investigation by the Minnesota 
State Board of Health, in cooperation 
with others, of the pollution of the Mis
sissippi from Minneapolis to La Crosse 
is published as a separate section. It en
ters into a general discussion of river 
pollution and purification; a description 
of the methods of investigation and work 
done follows. The problem is discussed 
from the standpoint of public health, of 
fish and aquatic life, of live stock, of 
nuisance and economic considerations 
and is 'concluded by a statement of re
quirements or standards. 

The report is illustrated by over three 
hundred and fifty charts, tables and pho
tographs and constitutes a document of 
permanent value not only to students of 
engineering, . but to the people of the 
Twin Cities who must bear the cost of 
the proposed works and. to communities 
elsewhere for whom it sets a standard of 
inquiry and investigation. 

The members of the Commission, ap
pointed by the Governor, are: Charles 
F. Keyes, Chairman, Oscar Claussen, 
Russell H. Bennett, George M. Shep
ard, U. of M. '09, Clarence D. Tearse. 
The chief engineer and secretary of the 

(Continued fromz page 215) 

Commission is Mr. J. A. Childs, C. E., 
U. of M., '09. 

The bill introduced into the Legisla
ture for the organization of the Metro
politan Sanitary District is, as required 
by the state constitution, in gen~ral form. 
It provides for the initiation of pro
ceedings by the State Board of Health 
which is authorized to file a petition to 
the district court setting forth the con
ditions justifying the creation of such a 
district. If the district court finds the 
conditions justifiable, it may order the 
creation of such a district, upon affirma
tion by the Supreme court. The mem
bers of the Board of Trustees to the 
district shall thereupon be appointed; 
one by the governor and two each by the 
councils of the two cities. The terms of 
the trustees are six years, a salary of 
$1,200 annually being provided, and 
$1,800 for the chairman whq 1 shall be 
elected by the Board. 

The duties of this Board shall be to 
construct and operate a system of sewers 
and treatment plants which shall pre
vent a nuisance and health menace from 
the river. It shall have the power to 
enter land for making surveys, to utilize 
land now state or city property without 
compensation, to acquire private prop
erty and to enter into contracts for con
struction. 

The Board is required to make de
tailed plans and cost estimates, to as
sign the costs to the cities benefited and 
to assess taxes accordingly. Annual 
taxes exclusive of those used for retire
ment and interest of bond issues shall 
not exceed one and one-half mills. The 
Board has the power to incur indebted
ness not exceeding 2 per cent of the to
tal value of the assessed value of real 
and personal property of the district ex
cluding money and credits with the ap
proval of the city councils of the cities, 
except in the first year when without 
such approval it may borrow an amount 
equivalent to not more than one-half 
mill ori the real and personal property 
valuation. 

The existing Metropolitan Drainage 
Commission shall continue to exist and 
operate until the organization of the 
Board here provided for is accomplished. 

Sm•ings by uniting 

Considerable savings both in construc
tion and operating costs will be realized 
by both Minneapolis and St. Paul by 
uniting regardless of the site or sites 
which may be selected for the treatment 
works. The . savings in construction 
costs alone in certain arrangements may 
ultimately be as great as $2,000,000 to a 
single city. 

Financing 
Several construction programs have 

been developed to show what might be 
accomplished and financed by various tax 
levies. These computations indicate that 
a practical working program can be 
financed by an average annual tax levy 
of two mills for Minneapolis and St. 
Paul and that this amount · would be 
sufficient to defray all the costs of col
lecting and treating the sewage from 
these two cities. 
South St. Paul and Newport 

Large packing and stockyard indus
tries are located at South St. Paul and 
Newport. The waste from these pack
ing industries constitutes about one
tenth of the total volume of sewage from 
the Metropolitan Area and because it 
is relatively strong, contributes about 
one-fourth of the total pollution. If the 
entire cost of collecting and treating this 
waste to a degree proportionate to that 
indicated for St. Paul and Minneapolis 
were borne by South St. Paul and New
port their taxes would be raised about 
25 mills. 

The Commission recommended that 
South St. Paul and Newport be omitted 
from the district at this time, confining 
the district to St. Paul and Minneapolis, 
but suggested that South St. Paul and 
Newport be permitted to contract with 
the district for the treatment of their 
waste; also that ultimately the cost of 
treatment to the various communities in 
the district be placed on a pollutional 
basis. Objections have beeri raised to 
this proposal, particularly by the St. 
Paul city council and certain civic bod
ies who feel that the packing industry 
at South St. Paul andNewport is a very 
important adjunct to the business inter
ests of the Twin Cities and the entire 
northwest and that the burden of paying 
for the cost of treatment of this waste 
should be borne by both cities on an as
sessed valuation basis. Should Minne
apolis and St. Paul assume the added 
cost of the treating of this waste, the 
annual tax levy might be increased as 
much as 0.4 of a mill, which would 
mean that Minneapolis and St. Paul 
would be paying about 98 per cent of 
the cost of treating. the waste from South 
St. Paul and Newport. 

It is obvious that the polluted condi
tion of the river cannot be satisfactorily 
corre~ted without reducing the polluting 
effed of this waste. The packers have 
indicated that they will study their prob
lem with the .view to making alterations 
in the industry by means of which the 
amount of polluting material discharged 
from the plants will be reduced. 

(Continued on page 240) 
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Renty of Records 
to be broken, yet! 

I T may not be as serious as it seems that 
not every undergraduate in college 

can "make the team." 
The world beyond the campus is 

. full ofteams to which well-nigh every 
man is eligible who pas the will to be. 

wesrern . 

Industry- the telephone-making in .. 
dustry, in particular-moves forward on 
a broad front. Its problems are many: 
Work involving closer co-ordination be
tween groups. A better seal at the 

base of a tiny sv;;itchboard lamp. 
A new and revolutionary industrial 
process to be evolved. All kinds of 
records to be broken! 

. 1ectric 
SINCE 1882 MANUFACTURERS FOR THE BELL SYSTEM 

Patro1zize our advertisers and mention _t!te Teclmo-Log. 
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Around the World With Our Alumni 
Architects 

'19-Ralph W. Harnett brought his wif~ 
to the Twin Cities over the recent holi
days. It is really distressing the way these 
men fall from grace, but when they do, the 
best we can do is to wish them all the luck 
in the world. There you have it, Ralph. 

'22-Paul Damberg has left his posi
tion with E. H. Berg, architect of Eve
leth, Minnesota, and has joined Lang, 
Raugland, and Lewis of Minneapolis. 
Paul is married and is living at 1400 
Portland Avenue, Minneapolis. 

'24-Paul E. Nystrom is working with 
the same firm as Bruce R. Church in 
Madison, Wisconsin. 

'25-Elton K. Crowell is selling Singer 
sewing machines in Minneapolis and is 
sales manager of the Franklin Avenue 
shop. Elton is married, but so far there 
are no children. 

'25-Aubrey Grisson is still .a bachelor 
and is cooking meals that other people 
can stand-a feat worthy of any architect. 
Although we have no information as to his 
present address, we hear. that he is very 
successful in business. 

'28-John McDonald Ramey spent all 
last summer fishing and generally bum
ming all over northern Minnesota after 
his graduation last June. He finally set
tled down with a civil engineer and they 
are in business together in Milwaukee. 

'28-Bruce R. Church is working m 
Madison, Wisconsin, with the firm of 
Law, Law and Potter. 

'28-Charles E. Peterson sent .an inter
esting note to the office the other day. He 
write, "At present I am back in San Fran·· 
cisco after a summer's surveying in Sequoia 
National Park and am working with Reid 
Brothers, Architects! as a delineator and 
designer on theatre buildings. I like the 
work and am getting well paid for it. My 
appointment as a junior landscape archi
tect with the National Park service is 
imminent, and I will then have the posi
tion for which I have been waiting so 
long." We are sure that all the men in the 
'28 class will join with the Techno-log in 
wishing Charlie all the success in the world 
with his new work. Incidentally, he may 
be reached at 15 Hillivay Avenue, San 
Francisco, California. 

Civils 
'20-D. J. Bleifuss is ·designing hydro

electric plants for the Aluminum Company 
of America. So far we have not received 
his new address, but he might be reached, 
care of the company, at P'ittsburgh, Penn
sylvania. 

'24-Hibbert M. Hill, a former inc 
structor in the civil engineering depart
ment, is working with a district engineer's 
office as associate engineer for Uncle 
Sam. He is preparing reports on the Mis
sissippi, Chippewa, Saint· Croix, and Wis
consin. Rivers with respect to power, flood 
control, irrigation and navigation. ,No 

work has been started as yet and these 
reports are merely looking forward to fu
ture development. It will be remembered 
that Hill won his letter in ' swimming 
while he was at Minnes.ota, and appar
ently his liking for water has continued. 

'25-George A. Nelson is another one 
of our alumni who has done his share. of 
traveling since leaving school. H.e has be.en 
in Alaska, the Hawaiian Islands, and while 
in this country has been located in Seattle 
and San Francisco. Although he is now in 
the Hawaiian Islands doing deep sea 
sounding, he may be reached through 510 
Custom House, San Francisco, California. 

It is with real 1·egret that we 
learn of the death of Clifford S. 
J olmson, of the '26 civil class. For 
the past year Clifford has been fight
ing to regain his health after· an at
tack of tuberculosis and he finally 
died on February 19. He was buried 
at Annandale, ]Jfinnesota, on Febru
ary 22. I am sure that all the mem
bers of his class will join with the 
TECHN:O-Loa in mourning the pass
ing of a real man and a true engi
neer. 

'25-Joe P. Lushene is still with the U. 
S. Coast and Geodetic Survey, but he has 
changed his address to Washington, D. C. 
He is engaged m latitude and longitude 
determination. 

'25-William L. Auxer is now working 
. as an instrument man in the maintenance 
department of the U.P.R.R. with his head
quarters at Cheyenne, Wyoming. "Bill" is 
now a married man and has a promising 
young engineer two and a half years old 
to look after. 

'25-N orman R. Moore has resigned his 
position with the Pennsylvania railroad 
and is now employed by the C. and N. W. 
R. R. with headquarters in Chicago. His 
address is 229 Highland Avenue, Elm
hurst, Illinois. 

'26-F. J. Halbkat is working with the 
estimating division of the bureau of con
struction in the Detroit Edison company. 
His new address is at Webster Hall, De
troit, Michigan. Best of luck with the 
new work, F. J. 

'26-Ed. F. Young came back to Min
neapolis recently to work for the Minne
apolis branch of the Portland Cement com
pany. He is a field engineer in the service 
bureau and from what we hear, he likes 
the new work better than he did his work 
for the United States Engineers offiice. 
(Maybe it's the town and not the job!
Ed.) 

'26-George Gibeau is in the mainten
ance department of the Soo line. His ad
dress is: 149 Hamilton Avenue, Fond du 
Lac, Wisconsin. 

'26-C .. W. Bunnell is now with the 
Metropolitan Sewage Commission. He is 

setting line and grade for some tunnel 
work at Milwaukee, Wisconsin. 

'26-J. R. Hoffman has been transferred 
from Milwaukee to Green Bay, Wiscon
sin. He is still with the Chicago, Mil
waukee and St. Paul railroad. 

'26-George Ohman is in charge of 
dredging operations for the U. S. army 
engineers at Green Bay, Wisconsin. His 
headquarters are still in Milwaukee, and 
he may be reached at 406 Federal Build
ing in that city. 

'26--Edward Brownell, who has been 
engaged in hydrographic investigations for 
the H. M. Byllesby company, 'resigned re
cently. 

'27-Kenneth A. Johnsen is still with 
the Illinois Highway department, and to 
the best of our knowledge is still located 
in the Courier News Building at Elgin, 
Illinois. 

1\!Iiners 
'00-0. J. Egleston is acting as general 

manager of the Fairbanks Exploration 
company at Fairbanks, Alaska. From the 
looks of this address and some of the fol
lowing locations one would be justified in 
thinking that the miners are the true pio
neers-they are scattered from Dan to 
Bersheeba in the true sense of the phrase. 

'11-H. J. Rahilly is assistant general 
superintendent for the Anaconda Copper 
Company. He recently underwent an op
eration for appendicitis but is recovering 
and will be on the job again soon. 

'15-W. V. Butler sailed from New 
York on March 2 en route to the Belgian 
Congo where he is associated with the 
Societe Forestiere et Miniere du Congo. 
He will spend a few days at the home 
office of the company at Brussels, Belgium. 

'21---J ohn L. Middleton has been spend
ing his vacation in Minneapolis. He will 
soon return to his work at Ingenieur de la 
Forminiere Likati, Bas Uele, ·Belgian 
Congo, by way of Cairo, Egypt. 

'26-Mark W. Thomassen is a sales
man with Ingersol-Rand company at 
Knoxville, Tennessee. He was called to 
Minneapolis recently by the death of his 
mother. 

'27-James T. Gow has been acting as 
instructor at Purd·ue university in the 
Schoof of Chemistry. He became the 
proud father of a baby girl on February 
22. Congratulations, old man, and best 
of luck! 

'27-E. T. Pixler is another graduate 
who has gone to South America in search 
of a living, and incidentally, minerals. He 
is with the Breden Copper company in 
Chile, South America. 

'28-Wilmer Hedlund is working as a 
mining engineer with the Breden Copper 
company in Chile, South America. 

'27-L. A. Weom started work with 
the Fairbanks-Morse company in St. Paul 
at the beginning of the year, and says 
that he enjoys his work very much. "Al" 
spent the last three months on the cam
pus taking mechanical subjects in prepara
tion for his shift from electrical work. 
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Yosed-
Roadto 

INDUSTRY of the old s'chool faced Waste 
as a necessary evil. _ 

But n~w there is a new sahoo[, the modern, 
which employs new weapons to fight friction, 
maintain alignment, save power and preserve 
enduring machine life. 

The coming generation of engineers and poten
tial Captains of Industry are provided with 
the world's greatest weapon against Waste
Timken Bearings. 

There is scarcely a single student of ,applied 
mechanics and economics who does not know 
Timken Bearings-and the exclusive combina
tion ofTimken tapered construction, Timken 
POSIT/VEL Y ALIGNED ROLLS and Timken 
electric steel. 

These graduates of the modern sc~ool are 
going out on the Highway of Life. They are 
going prepared to Close the Road to Waste 
with Timken Bearings, wherever wheels and 
shafts turn. 

THE TIMKEN ROLLER BEARING CO. 
C A N T 0 N 0 H I 0 

Tapered 
Roller 

Patronize our advertisers and n:entioiz the Tecllno~Loq. 
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Engineers As Patent Attorneys 
1f NOTICE m ·the TEcHNo-LoG 
Jl from time to time articles relative 

to patents, the Patent Office, and 
patent attorneys. The subject is only 
remotely related to engineering, so I 
don't know whether the reason for the 
continued appearance of these articles is 
due to a continuing interest in the sub
ject on the part of TECHNo-LoG readers 
or simply to the fact that patent attor
neys are loquacious and write the articles 
just to be doi,ng something and the 
TECHNo-LoG publishes them out of a 
desire to avoid hurting their feelings. 
For the purposes of the present article, 
I need not decide this question, as the 
TECHNo-LoG will probably publish it 
anyway, it being the season of the year 
when copy is scarce. 

The profession of Patent law is relat
ed to engineering in the same way that 
the mule is related to-let us say, to the 
horse, the other member of the family 
being general law. In other words, it is 
a hybrid of engineering and law. But 
entry into the patent law field is more 
readily effected through the gate of en
gineering than of law. Without mixing 
any more of what Professor Wilcox 
would call agricultural metaphors, let 
me explain ,that while a patent attorney 
is not necessarily either an attorney-at
law nor an engineer, he should be both, 
and probably the great majority of those 
now entering the profession have an· en
gineering degree and are also members 
of the bar. And since it requires only, 
say, half the assiduous1,1ess to learn 
enough law to pass a bar examination 
than it does to graduate in engineering, 
and also since law may be studied at 

By ARCHIE R. McREADY 

evening schools whereas engineering 
usually cannot, it usually happens that 
patent attorneys are recruited from the 
ranks of engineering graduates who 
study law after they leaye engineering 

EDITOR's NnTE: The author of 
this article will be remembered as 
the "St. Pat" of 1924 and a former 
member of the TECHNo-LoG staff. 
He entered the Patent Office as an 
examiner shortly after graduating, 
and is now a patent attorney in the 
,employ of the W·estern Electric 
Company at Chicago. His book, 
'~Patent Office Practice," was pub
lished last year. 

school rather than from law graduates 
who study engineering. 

The result is that the profession of 
patent law is one to be considered by the 
engineering graduate. 

One entering this field may become 
either an exa'fniner within the Patent 
Office or an attorney practicing before 
the Patent Office and in lawsuits involv
ing patents. The merits of the prospects 
within the Patent Office were set fo.rth 
in an article by Alfred J, Jacobi in the 
January TECHNO-LoG, arid I have only 
to add that the salaries in the upper 
grades within the Patent Office have 
been approximately doubled within the 
last six years, so that the position of pat
ent examiner now is not only one of dig-

nity but is also sufficiently ·remunerative 
to warrant consideration by those who 
are interested in such things as monetary 
rewards. 

The field outside of the Patent Office 
is excellent, with the difference that the 
hours are longer, the vacations shorter, 
and the pay checks fatter than in the 
office. For this reason a considerable 
number of the men who enter the office 
do so merely for training, and resign 
after a few years to enter outside prac
tice. How this situation. will be affected 
by the recent salary increases remains 
to be seen. 

· I have no statistics available, but it is 
my understanding that patent law is the 
'most learned and most highly paid of 
the learned professions. There was, I 
understand, a statement to that effect in 
a Government bulletin published some 
time ago, but I don't have it at hand, so 
you'll have to take my word for it. I 
believe that engineering graduates who 
go into patent law earn considerably 
more on the average than those who go 
into engineering. If anyone wants to 
dispute tha_t statement I can't argue with 
him--it merely represents my opinion 
based on my own observations and the 
observations of others. 

But even if I happen to be substan
tially correct in the above statements, I 
do not want to be understood as advis
ing all engineering graduates to go into 
patent law, I think a majority of them 
will be better off in engineering. Patent 
law, like general law, is largely a busi
ness of words, and success in patent law 
may depend upon a large and ready vo-

(Continued' on page 240) 
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Quality ,. Quantity ,. Price 
must all be considered when buying supplies 

NOTEBOOK fillers, for example, may be made from 
bond paper costing from 7 30-c to more than 70c per 

pound wholesale. The 70c paper is made entirely from new, 
all-white linen clippings, and is used for important legal 
and financial papers which must be absolutely permanent. 

For most people the use of note paper at $5.00 a reatn 
would be an extravagance; yet the brittle, easily torn and im
permanent 70-c sulfite sheet is just as poorly adapted to 
their uses. 

Durability, toughness to resist tearing out at the rings, 
good·. appearance, and an easy writing surface are required 
of paper for notebook service, and the cost of quahtities 
used must be low. 

Engineers Bookstore notebook fillers are made from a 
high grade paper of approxin1ately 30;/o rag content, which 

--- is tough and durable, easy writing, good looking, and inex- - ·. 
pensive. Cheaper all sulfite stock is available for scratch 
paper. 

C o-Operati·vely ]\,1 aintained by 

Architects .. Chemists .. Engineers 
Our Location 

Ground Floor, Engineering Building 
. Our Object 

To ReriCler Maximum Service 
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Continuity in the Universe 

into radiant energy, and sent out into 
the universe. Only an, infinitesimal 
fraction of this radiant energy will ever 
strike another star. No matter whether 
we regard the universe as boundless and 
infinite as Newton did, or finite and 
limited as Einstein does, the energy of 
the· universe is being dissipated unless 
nature has some way of reconverting the 
radiant energy into matt.er again. It has 
been suggested that the cosmic rays re
cently discovered by Millikan have been 
generated at the birth of atoms from 
radiant energy. If this be true then 
there is a cycle in which the energy of 
the universe runs. 

Whether the universe of space is 
bounded or infinite, whether time is lim
ited or eternal, whether the universe is 
gradually running down, or continually 
being restored by transformations be
tween mass radiant energy makes little 
difference in our thinking, for it is im
possible for the human mind to compre
hend these processes initiated or termi
nated. Infinity of space, eternity of time, 

E. H. MILLER 
1326 4th St. S. E. 
Minneapolis, Minn. 

(Continued from page 213) 

a starless universe are to us essential dis
continuities. 

In the past it has generally been as
sumed that the beginning of a star was 
the condensation of a nebula. As aeons 
of time elapsed there was a decrease in 
size by shrinking, or by the transforma
tion of its mass into radiant energy. 
But there is a compensating phenomena 
whose influence we cannot now measure. 
We know that the earth is continually 
sweeping up meteoric matter and thus 
adding to •its mass. Doubtless . every 
large body is continually doing the same 
thing. Out in space, particularly in the 
direction of the Milky Way, are black 
areas in which almost no stars are seen. 
These are almost certainly clouds of 
opaque, non-luminous, meteoric matter 
or dust. When a star in the course of 
its journeys here and there, back and 
forth, through the galaxy of which it is 
a member, passes through one of these 
clol)ds, it certainly would add much ma
terial to its mass. How much we have 
no means of knowing .. But some bold 

speculators propose that the life history 
of a star may be partly or altogether re
versed, that it may increase in size and 
mass from a dwarf to a giant and go 
through the corresponding changes in 
spectral type in the reverse order to that 
which has formerly been supposed. 

Imagine a visitor from Mars spend
ing one day on the earth in Minneapolis, 
and that in his honor people of all sizes 
and ages were paraded pefore him. He 
would not see the infant grow to the 
adult and old age. The life history of 
a man would have to be inferred from 
observation. If our Martian visitor had 
never had any experience with life as we 
know it, he might make the mistake of 
assuming that a man was created full 
sized, and that as a man became older he 
grew smaller by a process of gradually 
reducing. 

In a similar way we see great num
bers of stars at various stages in their 
life history. Perhaps we have been mis
taken in assuming that stars are created 

(Continued on page 234) 
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but we add something-a personal interest 
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Special 
Sandwich Shop 

Try Our 
Special Noon Lunch .. 
Special Evening Dinner. 

A 
GOOD PLACE 
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.35c 

.40c 
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''Northern States'' 
Service. 

ION hundreds of cities and towns of the Central 
IUJ Northwest the term "Northern States Service" 

is synonymous with · "good public utility 
service." 

It means service day and night to stores and fac
tories and homes-service for light and power, 
cooking and heating. 

It means that every effort is being made to ex
tend the advantages of electric service to farms and 
rural communities. 

It means that rates are consistently as low as it is 
possible to make them-rate reductions made dur
ing 1928 alone, will save customers of the Company 
more than $1,000,000 annually. 

It means that the Company endeavors to show its 
customers how electric and gas service and the ap
pliances which utilize those services can he-- applied 
to the problems of factory operation and household 
economy. 

In a .word, "Northern States Service" means 
"Good Service." 

Patrotzize our adtVertiset·s and metztioti tltC Teclttzo-La.a. 
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(Continued from page 232) 
as giants in size and mass out of nebulae. 
Perhaps they have grown from small 
n.uclei by the gradual accretion of me
teoric matter. 

The outstanding marvel of marvels 
in nature is the life stream on this 
planet. Through century after century, 
millenium after millenium\ in apparent 
endless succession this life stream flows 
continuously on. The individual plant, 
animal, man flares up as a torch but ere 
.it burns out, the life spark is passed on 
to kindle the fire in another. The indi
vidual with its personality becoming 
highly developed seems to have two dis
continuities or terminals, a beginning 
and an end boundary of what is other
wise a continuous existence. Man has 
done his best to solve the mysteries en
veloping his own life. !n general we 
regard an individual personality as 
unique and original, and not the rein
carnation of another personality whose 
physical habitation had fallen apart. 
On the other hand mankind has quite 
universally believed that the human per
sonality had a continuous and perhaps 
endless existence through and beyond 
that critical point in its life called death. 
It is doubtless very fortunate for us that 
we cannot draw aside the veil of the un
known at this point and look into the 

fifth dimension. All of our conceptions 
of the continuous existence of man's per
sonality beyond the death of the body· 
are pictures of humans with human ex
periences, either glorified or debased. 

In connection with the life stream on 
this planet we are faced with a similar 
difficulty. In our imagination we may 
trace that life stream backwards through 
our parents toward its .source, but we 
cannot go back even in imagination and 
see the source. The believer in evolu
tion does not know how primitive cell 
life got started on this planet. For all 
he knows it may have ridden into our 
atmosphere on a meteoric dust parti~le, 
or have beert a fortuitous combination of 
molecules in a salty sea, or a miraculous 
creation out of a fifth dimension. In 
any case we are all agreed that there 

·was a time in the history of the solar 
system when the sun existed without the 
earth revolving about it; that between 
that time and the present the earth was 
born, and that since the birth of the 
earth life has appeared upon it. 

. So far as we know the thoughts of 
mankind from most ancient times to the 
present, man has felt the necessity of 
gods. or a God to explain the mysteries 
of the existence of the objects and phe
nomena of- nature about him. Modern 
science has enabled us to describe the se-

quence and mariner of occurrence of 
many events. But our vastly greater 
knowledge of the physical universe has 
not decreased one bit the ancient neces
sity of God to account for the origin of 
matter, energy, and personality, as well 
as their characteristic ways of behavior. 

In closing this excursion into the un
known·, I cannot do' better than repeat 
some of the ideas already expressed, by 
quoting from the English poet, ]. ' Stark 
Browne: · 

"A clamorous appeal rings out to the 
sjcy, 

'Tis the voice of Humanity's age-long 
cry: 

'Let us know, 0 ye Gods! of our whence 
and why; 

And a numberless multitude makes re
ply: 

'No Gods are there here ; we are stars 
of the sky j 

In the depths of a fathomless space we 
lie; 

Like you we are born, and like you we 
would die; 

And oUr' aeons of time, as they pass us 
by, 

. Are too short to discover the whence 
and why.'" 

There is a 

7fcos or 

7o/for 

Temperature 

Instrument 

for every 

purpose "How can I best inspect 
precision tools?'' 

A manufacturer said to us: "I 
must measure a number of 

templets frequently. Great ac
curacy is imperative. An optical 
method may speed up the process 
... " The B. & L. Toolmakers' 
Microscope-used in many other 
industdes-was the simple solu
tion to this problem. 

In every phase of industry special 
optical tnstr .1ments are solving 
problems of inspection and pro
duction control better and more 
economically. Bausch & Lomb 
scientists have studied many in
dustrial fields._ Their experience 
may be invaluable to you. Call · 
on them. 

BAUSCH & LOMB OPTICAL CO. 

63 5 St. Paul St, Rochester, N.Y. 

Patronize pur adv~rtisers and mention the Techno-Log. 



April, 1929 THE MINNESOTA TECHNO-LOG 235 

Confidence 

is a matter of 

knowledge 

Q ONFIDENCE in the printed 

matter you send out is worth 

having. It is not a pleasant thing 

to learn that your letterheads do 

not measure up to the standards 

of good taste of those who know 

correct printing when they see it .. 

Neither is it a pleasing experi

ence to spend money on a book
let which is so lacking in style·· 

and quality that it slides right 

from the desk into the waste· 

basket. 

We offer you the benefit of our 

years of experience in matters 

Qf type, color, composition and 

paper. 

"Leave It to Lund" 

TheLUND PRESS,Inc. 
Printers and Binders 

406 6th Ave. So. Minneapolis, Minn. 

I 

IF MILLIONS DEPENDED 
UPON THE SHOT! ./' ./' 

SUPPOSE you were planning a blast upon 
the success of which millions of dollars 

depended. Imagine the care with which you 
would select and test the materials' and 
prepare the shot. You would do everything 
humanly possible to guard against a failure. 

Did you ever stop to think that this is exactly 
our position in relation to the blasting caps 
we sell?. The successful performance of many 
millions of dollars' worth of explosives de· 
pends upon the quality of the blasting caps 
and electric blasting caps that we supply to 
shoot them. 

The care that goes into the manufacture of 
Hercules Detonators is out of proportion to 
their sales value. They mean much more to 
us than the profit from their sale. To us they 
represent additional insurance for satisfaction 
from the use of Hercules Explosives. Hercules 
Detonators furnish the same insurance to all 
who use them. 

HEI{CULES POWDEJ{ COMPANY 
(/NCOR,.POI{ATED) 

941 King Street Wilmington, Del. 
2653 
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A Modern Hydro-Electric Plant 

frames 18x3x1 feet, filled with concrete 
and which are lowered into slots in the 
piers with a crane. Below the wheel 
chambers are draft tubes of the hydrau
cone type. The tailrace channel is 270 
feet wide and is excavated to give free 
discharge from the draft tubes. 

The power house is located at the 
north end of the V-shaped dam and is an 
integral part of the dam. The width of 
the building is 52 feet over all, includ
ing the enclosed trash racks, The power 
house super-structure is 320 feet long 
and has a steel frame with walls of red 
hollow tile having a rough exterior sur
face, The dam proper is 572 feet long. 

Six main generating units are in
stalled, each consisting of a vertical 
shaft turbine of 5,000 h.p. capacity at 
full gate opening and 29.6 feet head, 
138 r.p.m., direct connected to a 3,600 
Kw., 4,500 Kv-a., 4,000 volt, 3 phase, 
60 cycle generator. Each generator is 
supplied with a direct connected com
pound wound exciter capable of deliver
ing 50 Kw. at 250 volts. 

The generator and exciter windings 
are designed to withstand successfully 
the voltage reached when the generator 
is suddenly relieved of full load at 80 
per cent power factor at rated voltage, 
when the generator and exciter rheostats 
are at minimum settings for this load, 
provided that a maximum increase of 
speed of 40 per cent and the resulting 
excessive voltage are reduced to normal 
within one minute~ 

(Continued from page 214) 

A notable feature of this plant is the 
use of six of the largest propeller type 
turbines with adjustable vanes ever 
built in this country. Adjustment of 
the vanes is readily made by hand, but 
requires that the wheel be shut down 
while the adjustment is being made. In 
certain similar turbines manufactured 
in Europe, this runner setting is con
trolled through the governor while the 
turbine is running, but this arrangement 
involves a complicated mechanism and 
is not in common use in this country. 

The turbine runner is of the axial 
flow suction type made with a cast steel 
hub and cast steel vanes. Each vane ro
tates in the hub, and is controlled by a 
common operating mechanism so that all 
blades will be tilted at the same angle. 

For low head~, there are no hydraulic 
limits to the size of the Francis wheel, 
but there are very tangible econo~ic 
limits. At low heads with the corre
spondingly low speeds, extremely large 
generators are required and mechanical 
as well as structural difficulties are in
cm·red in the design of both the turbine 
and the power house. 

The Nagler high speed turbine and 
similar types are adapted to heads up to. 
60 feet, and operate at a high efficiency 
at the lower heads. The settings for , 
Nagler turbines must be about as large 
as for Francis wheels because of the 
similar quantJtres of water passing 
through the wheels in either case. 

The six generators at this plant all 
have identical electrical layouts. The 
generated energy passes through an oil 
circuit breaker to a T- connection, 
from which leads are run to a set of dis
connects on each of two identical buses. 
The generators are differentially pro
tected; i. e., an internal fault in the 
windings will trip the machine off the 
line, but no balanced overload can trip 
tl;e machine. Several automatic pro
tective devices have been installed-for 
example, an overheated bearing operates 
a thermal relay and shuts down the 
machine or a failure in governor oil 
pressure will shut down the machine. 
The neutral of each generator is brought 
out through an oil circuit breaker to a 
common generator ground bus. 

The output of the plant is passed 
through a 30,000 Kv-a. transformer 
bank, which changes the voltage from 
4,000 to 110,000. There is an oil cir
cuit breaker on the low side of this 
bank but none on the high side. Relay 
protection is provided which opens this 
breaker when trouble occurs on the 
transmission line. 

The plant is connected by a 110,000 
volt line to a transmission substation 
located at Wissota from which point 

.two similar lines are tied into a 110,000 
volt loop which encircles the Twin 
Cities. Thus the energy generated at 
.Chippewa Falls is indirectly available 

· .for distribution throughout the inter
.connected system. 
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THE ~~watelt jewels"" of industJ.•y 
a1.•e New Depai"tui"e Ball BeaJ.•· 
ings ... the most largely used anti· 

friction hearings for all purposes. 165,000 
a day are produced in sizes and types for 
every service requirement. 

Double Row, having two rows of halls 
and ball raceways with angular contact 
lines to withstand both radial and thrust 
loads, singly or in any combination. 

Single Row, a radial load bearing hav
ing, under certain conditions, a defil!.ite 
amount of thrust capacity. Furnished 
in two styles: Deep groove non-loading 
groove, type and deep groove maximum 
capacity type. 

Radax, ~ bearing capable of taking 
radial and one-direction thrust loads in 

combination. Made in three separate 
styles, according to the amount of thrust 
capacity desired. 

Magneto Type, a small angular contact 
bearing developed especially for noiseless 
operation at high speeds in small electrical 
devices. 

Oil Shield Type, a single row bearing 
with special pressed steel shield for the re
tention of lubricant in such inaccessible 
locations as clutch pilots, etc. 

Application data and engineering con· 
sultation service upon request. 

New Departure Manufacturing Com· 
pany, General Offices and Main Works, 
Bristol, Connecticut. Engineering and 
Sales Offices at Detroit, Chicago and San 
Francisco. 

NE\V DEPARTURE 
BALL BEARINGS 
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The History of Paper Making 

a practical application of his invention, 
lost interest in the affair and went to 
work in another field. Fry and Ekman, 
in Sweden, perfected the process about 
1870. It subsequently came into exten
SIVe use. 

The invention of the soda process is 
accredited to M. Meliner in France 
about 1865 according to one author. 
But in 1851 Hugh Burgess and his part
ner, Charles Watt, patented a similar 
process. It was simply stated at the time 
as a way of producing "of a good pulp 
by boiling wood in caustic alkali at a 
high temperature." 

The manufacture of wall paper wos 
begun about 1640 as a substitute for the 
ancient hangings of tapestry. It ap
peared in the colonies as early as 1737, 
but, as may be expected, to no large ex
tent. At this time, also, the paper was 
not pasted on the walls but was sus
pended against the walls or hung in 
wooden frames. Its use was frowned 
upon by the church as a "sinful display 
of luxury and pride." History pertain
ing to these specialized uses of paper is 
meager and conflicting. Athanasius 
Kircher, a Jesuit, mentioned that in 
1646, he had paper, among other things, 

(Continued from page 221) 

made of asbestos. In 1849, W. Brindly 
in England obtained a patent for a mode 
of rendering paper water-proof, by sat
urating the web of the paper with lin
seed oil and drying at a high. tempera
ture. In 1854 Maniere obtained a pat
ent in England for making a 'fire-proof 
paper. The invention consisted in using 
asbestos, very finely divided, with the 
pulp of rags. Esparto or waterbroom, a 
fibrous, grass used largely for making 
print paper in England was first used for 
this purpose in 1852. 

From an engineering standpoint, it is 
interesting to follow the economic 
growth of the paper industry. Papyrus 
and the very early paper was, weight for 
weight, much more valuable than paper 
is now. It was used to a very limited 
extent. Then .came the invention of the 
printing press which gave a great' im
petus to paper· manufacture. The price 
of paper decreased and a great demand 
for cotton, linen and woolen rags was 
created. In this country in 1790 the av
erage mill had two vats and employed 
ten men and as many boys and girls. 
The annual product was two or three 
thousand reams of writing, printing and 
wrapping paper. Such a mill required 

Steel Sheets 
THAT GIVE MAXIMUM RUST-RESISTANCE! 
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a capital of about $10,000. Print paper 
commanded a price of from three to 
three and a half dollars per ream. 
Wages were about five dollars per week 
in the United States and the total value 
of the paper produced annually was 
about $1,700,000. In 1820 the value 
was estimated at $3,000,000 in spite of 
a great increase in paper importations 
from Europe. In 1842 a convention of 
paper makers was held in New York 
City and they estimated the value of pa
per produced to be $15,000,000 per an
num. 

The decade from 1860 to 1870 was 
memorable in the annals of paper mak
ing in the United States. Immediately 
following the outbreak of the Civil War 
the enormous rise in the price of cotton 
caused paper to be used in a variety of 
new ways. Paper twine, collars, cuffs, 
shirt fronts, bonnets, buttons and petti
coats selling at fifteen cents each, were 
a few of the new uses. In 1862 the price 
of newspaper was eight cents per pound; 
ten months later the price was seventeen 
cents and in 1864 news paper sold at 
twenty-eight cents per pound with finer 
papers over twice as expensive. Then 

(Continued on page 242) 

Highest quality steel sheets for the engi
neering, railway, industrial and general 
construction fields. This Company is 
the largest and oldest manufacturer of 

Black and Galvanized Sheets, Keystone 
Rust-resisting Copper Steel Sheets, Tin 
and Terne Plates adapted to all known 
uses. Sold by leading metal merchants. 

The prOducts of ibis Com
parly represent highest stand
ards of quality and service, 
Mode right-sold rieht. 
--CONTRIBUTOR TO--

SHEET STEEL 
TRADE EXTENSION COMMITT.EE 

AMERICAN 
S1"'EEL SB~EETS !or Every Purpose 

DISTRICT SALES OFFICES: 
Chicago, Denver, Detroit, 
Cincinnati, New Orleans, 
New York, Philadelphia, 
Pittsburgh, and St. Louis. 
Write nearest Sales Office 
for information and booklet!, 
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~ ~':\ A_mer~can Sheet and Tin Plate Company 
~---: General Offices: Frick Building, PITTSBURGH, PA. _r/ 

I ·~_II' ~ SUBSIDIARY OF' ' 

-:7> UNITED STATES STEEL CORPORATION 
PRINCIPAL. SUBSIDIARY MANUFACTURING COMPANIES: 

AMERICAN BRIDGE COMPANY CARNEGIE STEEL COMPANY ILLINOIS STEEL COMPANY THE LORAIN STEEL COMPANY 
AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL, IRON & R. R. COMPANY 
AMERICAN STEEL AND WIRE CoMPANY FEDERAL SHIPBUILDING AND DRY DOCK COMPANY NATIONAL TuBE COM;PANY UNIVERSAL PORTLAND CEMENT COMPANY 
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Used by Leaders 
in Every Industry 

BAILEY METERS, already so firmly 
established in the Central Station 

Field that they are standard equipment 
in more than 90 o/o of the up-to-date 
plants, are now being used more and 
more by the leaders in every line of in
dustry-where they are reducing the 
losses, improving combustion condi
tions and providing accurate, reliable 
and trustworthy data for accounting 
systems. 

BAILEY PRODUCTS 
Automatic Control 
Boiler Meters 
Coal Meters 
Draft Gages 
Fluid Meters 
Gas Flow Meters 
Gravity Recorders 

Liquid Level Gages 
Manometers 
Multi-Pointer Gages 
Pressure Recorders 
Tachometers . 
Temperature Recorders 
V-Notch Weir Meters 

Write for Bulletin No. 81 B 

Bailey Meter Co. 
Cleveland, Ohio 

Bailey Meters in a Large Oil Refinery 

1 
" 

I 

Fig. 801 
Jenkins Bronze Globe 
Valve, screwed, for 

2.50 lbs. steam, 

A new Jenkins Bronze 
Valve with resilient 
Jenkins Disc for steam 
pressures to 250 lbs. 

Traditions
in college and in business 
At every college, long-standing traditions are 
part and parcel of a student's life. Campus 
customs and campus ceremonies have a pro• 
found effect on the characters of students and 
graduates alike. 

The effects of long-standing traditions are 
noticeable in business organizations, too. The 
Jenkins tradition, established in 1864, de
mands that valves be made for the maximum 
service not merely the average, and that 
standards of manufacture should be main
tained at the highest level. 

The effects of this tradition are apparent in 

Send for a bool{let 
descriptive of Jenl{ins 
Valves for any type of 
building in which you. 

may be interested. 

the reputation of Jenkins 
Valves and the favor they 
:find with consulting and 
operating e n g i n e e r s 
throughout the country.~ 

JENKINS BROS. 
80 White Street... . . . .. New York, N.Y. 
524 Atlantic Avenue ...... Boston, Mass. 
133 No. Seventh Street .. Philadelphia, Pa. 
646 Washington Boulevard .. Chicago, Ill. 

JENKINS BROS., LIMITED 
Montreal, Canada London, England 

~eflklflsrratves w~ I v' SINCE 1864 

Patronize our advertisers and· mention _the Techno-Log. 
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Temperature Control Engineers As Attorneys Drainage Commission 
in the Field House (Continued from page 230) (Continued from page 226) 

(Continued from page 216) 

from the lower heaters to supplant that 
lost through the walls. Further study 
shows that the balcony temperatures· 
were within the comfort zone and the 
ceiling temperature was as low as can 
be expected with the system. 

Space will not allow the presentation 
of complete data to substantiate the fol
lowing discussion. 

To accomplish the feat of turning off 
the upper heaters, a man _must climb 56 
feet of ladder 12 times and each time 
turn off four hand valves. He must re
peat the procedure when turning on the 
steam. This method is quite impractical. 
It is evident that much steam could be 
saved if some method of automatic unit 
control were installed. A thermostatic 
valve on the main leading to each of the 
12 upper heating groups would accom
plish this at a comparatively small ex
pense. The valve could be calibrated 
so that the steam would be entirely shut 
off when the temperature of the upper 
balcony comes near that desired. One 
thermostat placed in the upper balcony 
could be made to· control all of the 
heaters. 

If the system were to be redesigned, I 
think the bulle of the heat would be ad
mitted below the lower balcony., These 
lower heaters could be supplemented by 
small upper heaters. The University of 
Wisconsin Field House will have a sys
tem of such design. 

In this article I have not attempted 
to give complete data on the installation, 
but merely to present a few of the in
teresting problems which confront the 
heating and ventilating engineer in such 
a design. 

cabulary, as well as such factors as per
sonality, fluency in speech, and a facility 
at grasping ideas in the abstract. The 
candidate should also have the necessary 
energy to study law evenings. To those 
who have such qualifications, or some of 
them, patent law merits consideration in 
choosing a career. Offhand, ·I should 
think that anyone who has finished the 
engineering course at Minnesota and 
who has also shown sufficient interest in 
writing to be on the staff of any of the 
University publications should be a good 
prospect. I am not enough of an analyst 
to lay down any rules, and can only give 
my opinions, which may be summed up 
thusly: if the graduate has made Tau 
Beta Pi or has special aptitude for en
gineering wmlc, he· should stay in en
gineering, as his chances to excel are 
above the average; if he has not ex
celled in his engineering studies but has 
a knack for writing or debating he 
would probably do well as a patent at
torney. 

The discharge of the packing plant 
waste is not particularly detrimental to 
either Minneapolis or St. Paul for the 
reason that the plants are located down
stream from both cities. The fact that 
the packing plant waste might ultimate
ly be mixed with and treated in the 
same plant with the sewage from these 
cities would not require a change in the 
design of the intercepting sewers or 
treatment works. There is no reason 
from an engineering viewpoint which 
would interfere with St. Paul and Min
neapolis proceeding with the installation 
of a system thus relieving the offensive 
condition of the river at their very doors. 
It is not unlikely that once a system foi· 
Minneapolis and St. Paul has been in· 
stalled that these cities would be in posi
tion to contract with the packing indus· 
try on a basis which would be acceptable 
to it and without increasing noticeably 
the cost to the Twin Cities, particularly 
if the packers are successful in reduc• 
ing the polluting effect of their waste. 
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The Bridge Cafe 
-15 00 4th Street S. E. 

Is Now Open Every Night Until 2 A. M. 

NEW BOOTHS IVIORE BOOTHS 

NANKIN CHOW MEIN 

······························o.················ ....... . 

This is the New fuFK//)1 TY-PEWRITERS 
_Engineers Heavy Duty Tape 

The 

"Western" 

Send for Complete Catalog of Engineers Tapes 

SAGINAW, MICH. 
Windsor, Ont. New York 

Special Keyboards for Engineers 
and Chen1ists are Furnished Free 

on All New Portables. 
CO-OP Plan on Corona1 Royal1 Underwood 

and Remington Portables. 

University Typewriter Shop 
1309JS 4th St. S. E. Dins. 9447 
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A Novelty in '71-A Necessity Today 

ACCORDING to old records the first passenger elevator in San Francisco 
fl. was installed in a photographer's gallery on Montgomery Street in 1871. 

Time has wrought great changes since then, and the San Francisco 
of today is a great city with many tall buildings in which Vertical Transporta
tion is a necessity instead of a novelty. 

From coast tocoast,American cities are constantly growing;populations 
increase each year, and buildings mount higher and higher. The Otis 
organization, which pioneered the way with the world's first safe elevator, is 
today meeting the needs of the present and planning to anticipate the 
requirements of the future. 

PatroniZe our advertisers and· mention· tlte Teclwo-LOj;. 
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News from the Technical Campus 
(Continued from page 223) 

Brewer Takes Chemical 
Post at North Dakota 

Dr. R. E. Brewer, former instructor 
in technological chemistry at the Uni
versity of Minnesota, left at the close 
of the winter quarter to enter the em
ploy of the Lehigh Briquetting com
pany of Lehigh; North Dakota. Mr. 
Brewer received his Ph.D. in industrial 
chemistry in 1928 after being with the 
University as an instructor since 1921. 

The Lehigh Briquetting company is 
establishing four plants in the state of 
North Dakota to produce briquettes 
from lignite, by a carbonization process. 
The by-products of the process are not 
being utilized at present, with the ex
ception of the pitch, which is used in 
the making of briquettes. Another by
product, a heavy oil, is being stored un
til the other plants are established when 
it is believed that by a cracking process 
the state of North Dakota will be sup
plied with a high percentage of its gaso
line requirements. Mr. Brewer s"tates 
that it is a growing industry and that 
the extensive lignite field of North Da
kota will supply a great deaL qf fuel 
to the northwest. :;;.. 

Techno-Log Staff 
Positions Open 

There are several positions now open 
on the TECHNo-LoG staff for the re
mainder of the year, and the men filling 
these positions satisfactorily will have a 
distinct advantage when the appoint
ments are made for next year's staff. 
Among the positions to be filled are 
those of exchange editor, departmental 
editors, and alumni assistants. 

Candidates for the position of man
aging editor and business manager for 
the publication for 1929-30 must have 
their petitions in the hands of the present 
business managers by 5 P. M. April 18. 
In petitioning the candidate should state 
his qualifications for the position applied 
for, and the policy he will pursue if 
elected. Selection from among the candi
dates will be made at the next regular 
TECHNo-LoG board meeting. 

~ 

Dr. Kirk, secretary of the Minnesota 
section of the A. C. S., states that the rolL 
of the Minnesota section contains about 
220 names at the present time and that 
there will probably be over 'three hun
dred members before the fall of 1929, 

History of Paper Making 
(Continued from page 238) 

from 1865 to 1870 prices declined rap
idly. Between 1870 and 1885 wood 
pulp began .to be used in paper making, 
with further great reductions in paper 
prices. 

In 1916, 100,000 people were em
ployed in the pulp and .Paper industry 
and the product was valued at $350,-
000,000 per year. But even at these 
enormous figures production had not 
reached its peak for in 1923 the value 
of the paper products was placed at 
about one billion dollars per year. Since 
1923 there has no doubt been a further 
mcrease. 

So, we have traced the evolution of 
paper from the papyrus plant in ancient 
Egypt to the pulp woods of the new 
world; from a costly material used by a 
few ancient scholars and ecclesiastics to 
one of the most common things in the 
life of John Doe of the modern world; 
and from a position of relative unim
portance to a position of vital impor
tance in the dissemination of informa
tion and. the transaction of the affairs of 
mankin~. · 

~ 

A machine for centrifugally casting 
iron pipes by the Briede process has been 
perfected. 
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Minding You.I' Business 
Yo~ c~m' t mind your business without minding ours. 

We can't mind our business without minding yours. 

The closer we mind each others' business, the more business we'll have to mind. 

We're primed to tell the world about you . to tell the world about your 

product or service and what it can do. 

And here's a secr~t. The more you tell, the more you'll sell. 

Our ~omplete copy, layout, art7 engraving and printing service is at your disposal. 

. Sail ahead of competition with our selling telling. 

BUREAU of ENGRAVING, Inc. 
500 SOUTH FOURTH STREET 

MI~-NEAPOLIS, MINNESOTA 
. MaiJU 1591 
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-pound 
pressure 
at Kansas City 

At Northeast Station, the Kansas City Power 
& Light Company has installed two Combustion Engi
neering Boilers (Ladd type) each capable of deliver
ing 2.oo,ooo pounds of steam per hour and designed 
for a maximum pressure of 1400 lb. gage. 

These units are equipped with C-E Fin Tube 
water-cooled furnaces,C-E Economizers and C-E plate 
type Air Preheaters and are fired by Lopulco Pulver
ized Fuel Systems of the direct fired type. 

The difference in investment costs of this high 
pressure installation and of an installation for 300 lb. 
pressure is surprisingly small. 

At Northeast Station, the fuel saving resulting 
from the use of the higher pressure is nearly three 
times the fixed charges on the increased investment. 

This installation is an excellent example of 
coordinated design. The complete fuel burning and 
steam generating equipment was sold and installed 
under one contract- one responsibility and one set 
of guarantees. 

COMBUSTION ENGINEERING CORPORATION 
International Combustion Building 

200 Madison Avenue, New York, N. Y, 

A SUBSIDIARY OF INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 

COMBUSTION ENGINEERING 
Patronize our advertisers and n1entio11 the Teclmo-Log. 
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• the Progress 1n 

Art of Flying 
A talk given recently over the University 

Broadcasting Station WLB 

Number 8 

By CHARLES BOEHNLEIN THE U0-1 TYPE SCOUT PLANE USED BY THE U. S. NAVY 
Until recently, these light seaplanes have been the eyes of the fleet. 

Now land planes are superseding them. 

MANY writers since the dawn of 
civilization have told of man's 
desire to fly, but aside from in

dicating that this desire has been present 
for a long time, these myths and legends 
have meant little in man's conquest of 
the air. It remained for the Mongolfier 
brothers to devise a practical method of 
flight, and on discovering that heated 
air rises through a cooler atmosphere, 
they made their hot air balloon and flew 
it on a November evening in the year 
1782. 

. My time is· too limited to give a de
scription of the various types of bal

. loons and other primitive aircraft that 
foliowed this discovery, and I will de-

vote the remainder of this talk to at
tempts to navigate with heavier than 
air craft. 

Because the only models at hand were 
the birds, the early inventors tried to ' 
contrive machines which would take 
them into the air under muscular power. 
These inventions proved themselves fail
ures, and although Von Helmholtz 
proved that man cannot lift himself in 
this manner, many inventors are still 
attempting the impossible. 

The first man to point out the cor
rect manner of flight was Otto Lienthal, 
a German civil engineer. With his bro
ther, Gustave, he performed many ex
periments, and in 1889 he published his 

SERVICING AN N-9 TRAINING SEAPLANE 
"This type of machine is used for student .training. Gas consumption is high, averaging .. 20 .gallons 

'cper-chout,'-'of .Hight. 
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~poch-making book, "Bird Flight as the 
Basis of the Flying Art." This book 
pointed out the fact that the curved 
wing was more efficient than the flat 
plane and that mechanical flight would 
not be possible until man discorded wing· 
flapping devices for a type of craft that 
would approximate the soaring flight of 
birds. 

Lienthal's first glider, with wings cov
ered with fabric on a light wooden 
frame had a surface area of 160 square 
feet and weighed 40 pounds. With this 
glider he wovld ruri down hill against 
the wind and when he had obtained suf
ficient speed the machine would take 
to the air. "The feat," Lienthal wrote, 
"requires practice. In the beginning the 
height should not be too great and the 
wings too large or the wind will soon 
show that it is not to be trifled with." 
Lienthal continued his gliding experi
ments until the eleventh day of August, 
1896, when a gust of wind, striking the 
glider while it was high in the air, sent 
it down out of control. The accident 
broke his spine, and he died a short time 
afterward. 

Just before Lienthal's death a young 
English marine engineer by the name of 
Pilcher, took up the art of gliding and 
by his experiments contributed much 
to it. 

The result of the gliding experiments 
made by Lienthal was felt in this coun
try. In 1894 a civil engineer by the 
name of Octave Chanute, published a 
book entitled "Progress in Flying Ma
chines." In 1896 Chanute tried out his 
first glider which was of the Lienthal 

~~(Continued on page 266) 
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A Radio Controlled Car 
The radio controlled car which was one of the features of the recent electrical party .. was 

designed and constructed by a groujJ of senior electrical engineers. 

By \iV. H. GrLLE, W. T. DEVOY AND C. A. JACOBSON 

Electrical Engineering, '29 

T HE "cai·" itself was a bicycle with 
a "side car." The frame work for 
the side car was made mostly of 

%" angle iron and such material as 
could be obtained in the work shop of 
the Electrical Engineering building, and 
consisted of an upper and lower shelf. 
The lower shelf being used for batteries 
and the upper for the radio set and the 
relays. 

The drive motor was a 12 volt Dodge 
motor-generator, borrowed, for the oc
casion, from the Northern Auto Elec
tric company of St. Paul. The series 
fields were not used, armature connec
tions being direct to the main brushes. 
The mechanical connection was made 
by reversing the two drive sprockets of 
the bicycle. The small sprocket was fas
tened to a large "V" belt pulley and the 
two as a unit mounted in the pedal shaft 
bearings. The motor was belted to this 
pulley by means of a round belt. The 
total reduction was about 15-1 which 
was found to be too high. A ratio of 
30-1 would have been more nearly right. 

The steering power was furnished by 
a 6 volt Westinghouse automobile gen
erator which was belted to a 50-1 worm 
gear ·mechanism. The mechanism was 

connected to the front wheels by means 
of two cranks and a connecting rod. 
The t:'otal reduction ratio was 150-1. 
This motor was connected to 12 volts 
which made action of the steering me
chanism more positive. 

The battery system consisted of two 
6-volt automobile batteries, 96 volts of 
storage "B" batteries, and 45 volts of 
drv "B's'' which were connected as 
sh~wn in the diagram. 

We were fortunate in being able to 
use an Automatic Telephone connector 
switch for the selection of operations. 
The use of this connector switch simpli·· 
fied matters very much. It gave us 
the choice of one hundred operations, 
any one of which could be performed 
at any time or in any .sequence. The 
only other ways that the selection of 
operations could be performed are either 
by using a rotating switch or by the use 
of separate wave lengths and receiving 
sets for each operation. Both of these 
other methods are cumbersome and do 
not afford the flexibility that was re
quired. 

The connector switch was supplied 
with voltage from one of the 48 volt 
"B" batteries. The relay in the plate 

THE RADIO CONTROLLED CAR 
On. the table to the left can be seen the oscillator which was med to direct the maneuvers of the car. 

circuit of the last tube was connected 
in place of the regular telephone line 
and dial. The various operation cir
cuits were completed through the con
nector switch brush which was connected 
through a set of points on the "E" 
relay to ground. The purpose of the 
"E" relay was to open the brush cir
cuit while the brush was moving so as 
to prevent interference with any other 
circuit than the one selected. As the 
contacts on the switch would not stand 
more than ;6 ampere, secondary relays 
had to be used in all the circuits. Auto
mobile cut-outs with the current coils 
removed were used for most of these 
relays. 

·The radio connecting link was ac
complished by means of a simple Hartly 
03Cillator and a three tube receiving set. 
A UX 210 was used in the oscillator 
with 400 volts on the plate. The out
put was tuned to 180 meters. The im
pulses were sent out by a telephone dial 
in the plate supply, which in turn were 
picked up by a loop antenna and a three 
tube receiver, detector and two stages 
of audio amplification. The detector 
was made to oscillate by capacity feed 
back through · two turns of the loop. 
The loop was wound horizontally around 
a frame fastened to the corners of the 
top shelf of the car. UX 201-A tubes 
were used in the detector and the first 
audio and a 112 in the last stage. Change 
in plate current in the 112 tube to op
erate the relay, was brought about by 
placing a grid leak and condenser in the 
grid circuit. The grid return was 
brought to the negative filament with 
no C bias. The value of the grid leak 
is very critical so a 100,000 ohm variable 
resistor was used with a .004MF con
denser. The value of the condenser is 
not critical but if this resistance is too 
low the plate current change is not af
fected enough and if the resistance is 
too high, the relays become sluggish in 
their operation. 120 volts of "B" bat
teries was used on the detector and the 
112, while 147 volts and 4;6 volts of 
"C" were impressed on the first audio. 
This combination resulted in the drop
ping of the current through a 5000 ohm 
relay from ten milliamperes to two milli
amperes when the oscillator was tuned to 
produce a beat note of about 1000 cycles 
in the detector tube. This change was 

.. atnple to operate the relay as it was set 
to close on seven milliamperes and re
lease on five milliamperes. The grid 
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leak method was found to be the most 
satisfactory way of producing a change 
of plate current in the last tube. 

The relay control mechanism for the 
driving motor was constructed in the 
following manner: The field was con
nected to a 12 volt battery at all times 
through a special designed reversing ·re
lay, by which means the motor was re
versed. This relay was designed with 
a "sn~p" arrangement so that the arma
ture would remain in the position that 
it was last pulled to until again actuated. 
The change of positions was brought 
about by energizing one of two magnets 
placed .on either side of the armature. 
Thus by dialing one number the car 
was made ready to start in a forward 
direction and another number made con
nections for the backward direction. 
The closing of a relay in the armature 
circuit started the car moving. This 
relay was held closed by an auxiliary 
set of points mounted on its own arma
ture. The purpose of this holding ar
rangement was to permit other opera
tions to be ·performed while the car 
was in motion. The car was stopped by 
energizing a second relay whose back 
contacts were connected in series with 
the holding points. The stop light was 
connected to the front contact of this 
same relay. Thus the car could be re
versed, started, or stopped and steered 
at will, the operations all being inde-
pendent of each other. \ 

The electrical control of the steering 
motor was somewhat the same as that 
for the drive motor except that the 
armature of the double acting field re
versing relay was held in the center or 
off position until one of the control 
magnets were energized. The armature 
circuit vvas completed whenever the field 
was excited, by a relay, the actuating 
winding of which was connected in par
allel with the field coils. Thus the mo
tor was started in either one direction 
or the other by simply actuating the re
versing relay. 

The lights were turned off and on 
by the same type of a "snap" relay that 
was used to reverse the fields of the 
drive motor. This was done so that 
they could be left on while other opera
tions were being performed. The horn 
was sounded by the ordinary relay cir
cuit. 

Many, problems of operation and de
sign were encountered. The design and 
construction of some system to reverse 
the motors was one of the biggest prob
lems. We first thought of using a cen
ter tap battery and two ordinary relays. 
This was abandoned because of com
plicated circuits and because of the need 
of twice the amount of batteries. When 
the "snap" relay idea was discovered, 
we had some trouble in constructing the 
"snap" part of it. The final successful 
relay was made to operate by placing a 
compression spring about one-fourth the 

length of the armature between the top 
of the armature and a stationary support 
above it. The spring was made from 
a piece of thin spring bronze and was 
held in place by slots cut in the support 
and in top of the armature. 

Another problem was to get a relay 
operating in the plate circuit of the last 
tube. Under ordinary conditions there 
is very little change in the average 
value of the plate current of the power 
tube. This is due tb the fact that· the 
incoming audio signal imposes an A. C. 
component on top of the already exist
ing D. C. component; hence there is 
no change in the average value of the 
resulting current. Using an abnormal 
"C" bias gives some change, but not 
enough. The final grid leak and con
denser idea was developed from trying 
to put a rectifier of some sort in the 
grid circuit. This rectifier idea is in
herent in the three element vacuum tube 
itself, and is made possible· by the grid 
leak and condenser. The relay, itself, 
had to be mounted in rubber to prevent 
microphonic action between it and the 
detector. 

The actual operation of the car was 
as follows: No. 12 pulled the reversing 
relay to the forward position and No. 
13 was reverse. No. 14 was dialed to 
start the car moving. Nos. 11, 15, and 
all numbers ending in 0 stopped it. Nos. 
16, 18, 21 and 25 steered it to the left 
and Nos. 17, 19, 23 and 27 steered it 
to the right. 51 was "horn;" 54 was 
"lights on" and 56 was "lights off." We 
were very fortunate in being able to add 
to the last digit by simply dialing the 
number which, when added, to the last 
digit already dialed would produce the 
new last digit wanted. Thus if 54 

was dialed and 56 was wa~ted, all that 
was necessary was to dial a 2. Hence 
to start the car forward all that was 
necessary was to dial 1-2-2 arid another 
1 stopped it or another 2 steered it to 
the left. The release of the connector 
switch was accomplished by placing a 
push button switch in series' with the 
dial which opened the circuit when the 
button was depressed. The time ele
ment of the "B" relay on the Connector 
switch made this possible. It is so de
signed that when the dial circuit is op
ened for more than about one half sec
ond, the connector brush shaft will drop 
back. The dialing impulses are not 
that long, and hence only cause the puls
ing magnets to operate, but if the cir
cuit was opened by the push button 
switch for more than the time duration 
of the dialing impulse the connector 
switch would drop back. This made it 
possible to dial an altogether new num
ber. 

All the operations of the car were 
successful except the horn. This, be
ing a vibrator type, caused so much elec
trical interference with the radio set 
that when it was once started it could 
not be stopped. The radio connecting 
link worked very well considering the 
amount of iron in the building and the 
many other electrical disturbances go
ing on at the time. 

The successful construction and opera
tion of this car has proved one of the 
most interesting experiences that has fal
len to the lot of the men concerned. It 
took a lot of time and painstaking effort, 
it is true; but when we were done, we 
had the satisfaction of knowing that the 
contraption that we had made was a 
success. 

Cll2CUIT DIAGI2AM OF RADIO CONTROLLED CRIC 
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A Bridge Oddity 
The present bridge over the Mississippi at I-Iastings, Minnesota, is probably the only 

one of its kind in the world. 

lfN writing this paper we hav'e had in 
Jl mind two important facts. They 

are: first to discuss a bridge engi
neering oddity, to bring out any engineer
ing facts of interest, and to show the 
conditions that gQ to make up such. an 
engineering project; secQn~ly, t_o bnng 
out the relation of the engmeenng pro
ject to the national" state, and muncipal 
government.' · · 

Because it was found almost impos
sible to obtain any written matter on the 
subject, it was necessary t? make a p~r
sonal inspection of the bnge and to In

terview several people who were ac
quaiti.ted with the subject. In this way 
we obtained information pertaining to 
the present bridge, and an insight into 
the plans for a new one. 

If we make a survey of the bridge 
engineering that has been do?e in the 
past seventy-five years, w~ wrll find a 
record of unparalleled achrevements. To 
bring out this general development it 
may be well to select some particular lo
cation, and to treat it in the light of the 
past, the present, and the future. 

While the art of bridge. building is as 
old as that of house building, as a science 
it is- hardly a hundred years old. At 
first all of the work on design' was more 
or less done by empirical methods. 

Today all of the old empirical meth
ods have been developed into exact sci
ences of graphics and statics. There is 
no field of stress analysis that has not 

By PAUL KINGSTON, CE '29 

been looked into and studied t,o a great 
extent. This extended engineering 
progress would seem very great even to 
such an engineering mind as that of 
Rankine. 

In this short span of years the' wooden 
structures have been replaced by cast 
and wrought iron, and this material has 
in turn given way to structural steel. 
Today we find that the demand is great
est for reinforced concrete structures 
for they seem to be the best of all the 
types of bridge construction. They have 
not been in use long enough to deter
mine their economic value. 

The project that I have taken to il
lustrate this tremendous development, as 
well as to feature a particular oddity in 
bridge engineering is the curious spiral 
bridge at Hastings, Minnesota.. UP 
until thirty-three years ago it was neces
sary to cross the Mississippi river _at 
Hastings, by means of a ferry. , Thrs, 
a rope ferry, provided transportatiOn for 
vehicles, live stock, and the like. This 
ferry was operated by a crotch on the 
end of a line, which was used to pull 
the craft across the river. 

Hastings had grown into a town of 
f~ur thousand population before the 
need of the bridge became apparent. As 
the traffic conditions continued to grow, 
so did the need of a bridge. As late as 
the year 1890 no official action had been 
taken, as to the construction of a bridge. 

SPIRAL BRIDGE AT HASTINGS, MINNESOTA 
The icture shows the spiral approach which is the outstanding feature of thi_s brid!\e, . This type of 

.... p approach was 11 sed to eliminate .. a .. 'Jdn.g .. ap~roach .. tnnnin.g.j11tO.:.the .b.uSiness,.dJstnct. 

A study of engineering problems will 
show that these are the conditions that 
exist in most cases. In any engineering 
project there must first be a demand, 
or a need for the -construction. Some 
person .must have the foresight to see 
the need of the development, and the 
future conditions to be met. · From this 
point on, the need of the development 
must be made apparent to the people, 
their· approval secured, then official ac
tion must be taken. During a period of 
two years a number _of attempts :"'ere 
made to secure the bndge for Hastmgs, 
but all of the attempts failed. The fail
ures wei·e due to the lack of finance and 
public interest. Nothing was done un
til a year later when a meeting was held 
at the court house. At this time the 
citizens of the city met with a Mr. John
son, who was probably the United 
States District Engineer, and the plans 
for a bridge were gone over and out
lined to him. The main question was 
that of finance and Mr. Johnson esti
mated the cost of a bridge at $40,000. 
This cost seemed to be satisfactory with 
the committee that was working with 
the citizens. A new bill was then drawn 
up and forwarded to Representative 
D. S. Hall, and in a short time the bill 
was passed through both of the houses 
at Washington. Now work was to be 
started and no money was at hand, but 
this was taken care of by a bond issue. 

In any undertaking in the engineering 
field the question of money to do the 
work comes up. In the case of public 
construction capital is obtained from one 
of three sources, namely, national, state, 
or municipal sources. It may be seen 
that the cost may be shared by the three 
sources if the benefits derived affect 
more than the muncipality in which the 
development is going on. Here we have 
set forth . the second great division in 
construction, that of finance. As was 
stated above, the financial question was 
settled with a bond issue. At an elec
tion bonds 'were issued to the extent of 
$40,000, and ah Eastern bonding com
pany bought them. 

When the capital was raised and the 
Congressional bill passed the question of 
the actual design was brought up. The 
geol~gical and topographical conditions 
were found to be such that a high level 
bridge could' not be built without having 
a long approach at both ends. The city 
of Hastings is built right up to the south 
bank of the Mississippi river, and for 
this reason a long approach could not 
be 1ised on the south side. On .the .. .north 
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bank there is low open country and the 
type of approach makes no difference. 
For this reason, the approach within 
the city was the one that caused the 
trouble. The business men would not 
stand for a straight approach,· for this 
would overshadow the business district 
and bring the landing two blocks far
ther up Sibley street than it now is. 

To obtain the truth as to the actual 
originator of the idea of the spiral, Mr. 
Oscar Claussen of St. Paul was inter
viewed. When the plans for the bridge 
were to be made, the conditions that 
were to be met were presented to a 
number of bridge contracting companies. 
Mr. Hortan, who was with the Chicago 
Bridge and Iron works, made a study of 
the conditions and suggested the idea of 
the spiral approach. Mr. Hortah's sug
gestion was put to use by Mr. Claussen 
and he worked up the general plans. 
The plans contained the piers and the 
abutments, the elevation above high wa
ter mark, the approaches, loads to be 
carried and the like. 

As was stated the bill authorizing the 
constr~ction of a bridge at a cerain lo
cality must be passed in Congress. This 
is the very first step in obtaining the 
permit. When the general plans have 
been drawn up they must be sent to the 
War Depa1~tment. At the present time 
three copies must be sent, as well as 
three copies of the map of the locality 
where the bridge is being constructed. 
The plans do not have to show the de
tails of construction, but just those fea
tures that affect navigation in the 
stream. If the bridge is being built by 
a corporation, the papers of incorpora
tion must also be submitted. These 
plans are then inspected by the War De
partment engineers and on their recom
mendation a permit is issued by the Sec
retary of vVar. In no case are the gen
eral plans to be changed during con
struction without the approval of the 
United States District Engineer. If the 
contract for the construction is not let 
within one year after the time the per
mit has been issued, the permit becomes 
void. It also becomes void if the work 
is not completed ~ithin three years. 
The conditions to be met may have been 
different on the Hastings bridge, as the 
bill providing for this procedure was 
passed after the bridge was constructed. 
But in any case the plans had to be sub
mitted to the War Department. 

After the plans had been approved 
by the War Department public notice 
was made for bids on the construction. 
The construction job was awarded to 
the lowest bidder which was the Wis
consin Bridge and Iron woi·ks. John 
Giest, who was the engineer in charge 
of the work, had much to do with the 
actual design of the steel. The contract 
was let for approximately $39,000, but 
in the actual construction it ran up to 
$41,000. The spiral bridge, which is 
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PLAT OF POSSIBLE LOCATIONS FOR NEW BRIDGE 

General plat of bridge locations showing present bridge location as well as proposed locations. The 
proposed locations to be along center Jine one or two, the tnost probable location being 

along center line two. 

the only one of its kind in the world, is 
only one of the unique bridges on which 
John Giest worked. He was the de
signer of the unique lift bridge at Mil
waukee, and the long spans on the Great 
Northern Railroad at Albans Falls in 
Idaho. 

The actual construction on the Has
tings bridge was started September 25, 
1894, at which time a crew of four men 
began breaking stone. All of the con
struction work \faS completed before the 
end ·of the following March. 

One will notice that this bridge cost 
but $41,000. Mr. Claussen said: "This 
low cost was due to the fact that the 
tJ nited States was passing through a 
period of financial depression when the 
bridge was built and the worst financial 
conditions were experienced at this time. 
In all probability this is the most eco
nomical bridge that ever spanned the 
Mississippi river." 

It will be found interesting to make 
a study of the bridge and the general 
construction details. When one first 
sees the bridge the thing that impresses 
him is the spiral approach. It can
not be said that aesthetics in design were 
taken into consideration in the build
ing of the bridge, although the elimina
tion of the long approach in the city 
may be termed aesthetics in city plan
ning, and the placing of a park in the 
spiral has added much to the appearance 
of the bridge. The spiral part was 
erected in a corner lot 120x60 feet. 

The bridge begins at the foot of Sib-

ley street. The first section is 120 feet 
in length and has a ·rise of 7y,i feet 
in this distance. This 120 foot section is 
straight, and is made up of two stone 
retaining walls, which are filled in with 
dirt. 'The spiral which is built .from 
otructural shapes starts at the end. of the 
dirt approach and winds its way on a 
curve of 60 feet, and. a grade of five 
feet in 'one hundred. It continues this 
way for 385 feet. until it becomes tan
gent to the straight part of the bridge. 
There are 36 columns made up in pairs 
on which the stringers for the spiral rest. 
On these stringers the floor beams of the 
bridge are placed, and on these the floor 
is constructed. At the 14th pair of 
columns the spiral becomes tangent to 
the straight part of the bridge. The 

'columns rest on stone abutments and aT.e 
pin connected to the cast iron bearing. 
plates. From the point where the spinil 
ends there is a 6 per cent grade for 120 
feet. At the end of this span the main 
channel span starts. This span of 120 
feet is made up of plate girder sections 
and is supported by four pairs of col
umns and the main channel tower. 

The main span is a · curved chord 
Pratt truss, and measures 380 feet be
tween pihs. The truss is 48 feet high 
and has 15 panels. The top chord is 
made .up of two 15 inch channels with 
an 18x;Vs inch cover plate, while the 
under side of the chord member is a 
lattice· arrangement. The lower chord 
members are all made up of eye-bar con-

(Continued on Pa.qe 268) 
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Why Continue It? 

0 NCE again the heinous crime of posting final grades has 
been committed. Once again the intellectuals have 

basked in the false glory of their only pride. Once again the 
average student has hung his head on witnessing the reports 
of the "better-than-thous." 

Probably postal authorities are not perfectly reliable. The 
Powers realizing that such may be the case are loath to give 
excLusive transmission of such valuable information into 
their hands. Possibly psychologists are again at work and 
have abused their statistics so as to prove thus and so-that 
a student's pride will not permit him to receive poor marks,
that he will apply himself more assiduously to his studies in 
order that he may be glorified in the eyes of fellow sufferers 

As a matter of fact, the tradition lacks any saving virtue. 
The results of a quarter's work are a personal matter and 
should remain so. 

Prearranged War/are 
C'\ OME ten yeqrs ago, the world witnessed the close of a 
~ gigantic struggle which brought into relief all the basest 
of human emotions. Again the fact was evidenced that man's 
instinct for self-preservation is probably the most powerful 
factor in shaping the course of his actions. When ·existence is 
threatened, egoism devises tbrtuous weapons with which to 
continue its being,-every taboo is forgotten, civilization is 
discarded with one gesture, and man again becomes the savage 
beast detennined to conquer by whatever means possible. 

Recently assembled in Geneva, peace time headquarters of 
war lords, the preparatory commission on disarmament of 
the League of Nations. In secret session and with all solem
nity was passed a proposal to prohibit the use of poison gases 
in war under reciprocal conditions, and absolute prohibition of 
bacteriological warfare. 

A fine humanitarian procedure. But nevertheless ridicu
lous, for it attempts to alter with a. word the character of man 
as the light of history has shown him. With hack to the wall, 
fighting for egoism-the individual is filled with the desire of 
preserving his life and keeping it free from all pain, under 
which is included all want and privation. Everything that 
opposes this egoism awakens his dislike, his anger, his hate; 
this is the mortal enemy which he strives to annihilate. 'Then 
it is seen how politeness which is used to cover the ordinary 
outcroppings of egoism is thrown into the discard. And man 
is revealed with all his primordial animal instincts. , 

This egoism which is based on the individual's belief that 
he is an all in all to himself, is only a logical outgrowth of the 
circumstances under which he observes himself. To the indi-

vidual, events appear to cluster about himself. He inspects 
himself subjectively, while everything else is seen through his 
mind's eye and hence objectively. Now it must be that the 
members of. the commission on disarmament are possessed of 
a super-abundance of egoism. Each individual must believe 
himself to be the center of world affairs, when the ego is so 
{ ully developed as to attempt to influence human nature. 
This, however, is the. subjective view which exaggerates the 
self-importance of the individual. Could the commission mem
bers observe themselves obje~tively but for a minute they 
would realize that they are of very little importance,-merely 
one two-billionth part of the human race. 

Each individual is given a certain amount of egoism which 
strives to insure his preservation despite the attempts of. all 
society. When a group of individuals have their common ex
istence threatened, national or state egoism develops, as power
ful and effective as the egoism of the individual. It knows no 
law, no God,--except preservation. Gases, bacteriological 
warfare,-anything, no matter how horrible in effect will be 
adopted that the 'state may continue. How foolish then, how 
absurd-but what a fine gesture-for a group of individuals 
to proclaim : 

"Thou shalt not protect thine own life." 

Amerindian Advocates Action 

CHIEF TWO-GUNS-WHITE-CALF of buffalo nickel 
fame was interviewed. Said he concerning recent Gans

Curtis debacle in Washington : 
"These white squaws make much thunder over nothing. 

One is third and wants to be second. Tell them all t'o go into 
wigwam, sit in circle, then no first, no last' .. 'Thunder dies and 
the braves can sleep." 

Good philosophy. . 
Freshmen engiheers laid plans for festivities. Thunder was 

heard,-few tickets were sold. Rain became evident, the 
dance was called off. Red skin Two-Guns-White-Calf was 
interviewed. Said he: 

"Paleface make big dreams, no make plans. Little papoose 
forget dreams when hear big thunder. Make plans, then give 
dance." 

Good advice. 

Welcome Marquette 
It is with a great deal of pleasure that we congratulate 

the Marquette Engineer on its provisional membership in En
gineering College Magazines Association, and wish them all 
the luck: in theworld in their qu~st for active membership at 
the fall convention. · 
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Eventually, Why Not-? The Arabs 
lTF any professor in the Engineering College is asked to 
Jl enumerate the subjects he considers most important to 
the young engineer, he is sure to reply that next to a thor
ough foundation in mathematics, English is absolutely neces
sary. With such a unanimity of opinion in the faculty, it 
seems strange that the Eng-

C'\PRING is with us again, and with the spring one of the 
'0 major activities of the engineering college is at hand. 

lish department is confined 
to the teaching of six courses, 
thre~ of which are required, 
while the department of 
mathematics and mechanics 
offers more than sixty courses 
and requires that the average 
student take at least six. 

Distasteful as English is 
to the average freshman, by 
the time he has become a 
junior and has worked on 
various committees where it 
is necessary to request, by 
letter, some favor from a 
man he does not know and 
has not seen, he comes to the 
conclusion that English is 
not as useless as it at first 
appears. In fact, several of 
our present juniors have 
been heard to wish that they 
had been required to take at 
least three additional quar
ters of the subject. 

There is a n o t h e r and 
smaller group in this college 
composed of those men who 
plan on making advertising 
or engineering journalism 
their life work. To them, 
an adequate training in Eng
lish is absolutely necessary 
and they are willing to take 
any courses that can be 
worked into their program. 

These men are in a quan
dary, for they are also ihter
ested in engineering. The 
English courses that they 
want are only given in . the 
department of journalism 
and these courses, which are 
designed for journalists and 
which run in sequence can
not always be worked into 
the small time alloted to 
electives in ·our college. 

There are at least two so
lutions for this problem. The 
first is the expansion of the 
department of English and 
either compulsory courses in 

Few of the juniors and seniors of the college need to be told 
about the Arabs, for most of them, at one time or another dur
ing their college careers, have been accessories after the fact in 

Faculty Sketches 
IsAAc M. KaLTHOFF 

I SAAC M. KOLTHOFF was born at Almelo, Holland, in 
February, 1874. This town, situated near the coast, and 

not very far from the German border is still the home of the 
Kalthoff familv. 

At the age ~f five Mr. Kalthoff started school, and after 
twelve years, which is the length of the general educational 
course in Holland, he graduated from the public school. He 
then entered a technical high school, and not being well sat
isfied with it, he entered the University of Utrecht. Here he 
took his preliminary examination, and in 1918 he received his 
doctor's degree in chemistry. 

The public schools of Holland give students an intense 
and practical training along scientific lines, stressing chem
istry, physics, mathematics and astronomy. As a result 
of his early training, Dr. Kalthoff became interested in sci
ence and while he was still a boy he did much work along 
this line. 

Chemistry was his favorite study and as the result of his 
interest he developed a well equipped laboratory in the 
kitchen of his home. All progressed favorably until one 
morning his father was awakened by a strong odor of hy
drogen sulphide in the house as the result of a reaction 
being carried on by the young scientist. This was the end 
of the home laboratory. Another incident which did not 
help in the development of the laboratory took place when 
he destroyed an old but accurate barometer to obtain mer
cury to carry out an experiment with exactness. 

In spite of his love for science Dr. Kalthoff was ·always 
. an ardent lover of athletics. While in high school he was 

very enthusiastic over the game of soccer which he played 
very well. He still maintains that to master great problems 
in science and in other fields, one must first have a body 
to support the mind; and that in order that this body and 
mind be able to develop and function properly they both 
must have their exercise. In the spring and smnmer Dr. 
Kalthoff rides horseback regularly and he also plays a 
great deal of tennis. 

He cannot see anything interesting in golf, and he says 
he would rather play one game well than be mediocre in 
several. During the winter when the weather is too severe 
for outdoor sport he devotes a great deal of his spare time 
to fencing, which he considers not only very vigorous and 
healthful exercise, but also an art. 

Dr. Kalthoff is still unmarried and claims that his work 
and his recreation leave him no time for domestic affairs. 

His first visit to America was in 1924 when he remained 
in the country only three months and was no further west 
than Chicago. In October, 1927, he came to the University 
of Minnesota. His specialty is analytical chemistry and he 
is considered an authority on hydrogen ion concentration. 

Dr. Kalthoff is a member of several scientific societies, 
both here and abroad. Upon his visit to this country in 
1924 he was made an honorary member of the American 
Pharmaceutical As.sociation. In 1928 he was made a mem
ber of Sigma Xi. His name also appears on the roll of the 
American Chemical Society. 

an Arab production. They 
have known the club for a 
long while, and every man 
who can spare the time is out 
enjoying the fun and trying 
to put the show over. 

It is to the underclassmen 
who do not know of the 
Arabs that this editorial is 
addressed. They have never 
known the thrill of seeing the 
curtain rise on a show that 
they have produced, and real
izing that they have had a 
definite part in bringing the 
spirit of the college before 
the public. In missing that, 
they have missed something 
that they should have to 
make their school careers 
complete. 

The feature of the Arabs 
organization that most engi
neers like is the fact that 
they are dependent on no 
man for aid in placing their 
production before the public. 
From the manuscript itself 
to the smallest detail of the 
production, the work is en
tirely that of the engineers. 
This fact gives each man a 
personal interest in the work 
that he is doing, and when, 
on the opening night, he 
heqrs the result of his ef
forts applauded by an appre" 
ciative audience he receives 
a thrill that lasts him a life
time. 

This year's production 
will be presented on May 
30, 31, and June 1, and al
though the time left is rather 
short, there are still open
ings in the cast and chorus 
for the right men. If you 
have ever felt the urge to ex-

. press yourself in dramatics, 
the Arabs are the men with 
whom you should work, and; 
no matter how little the ex-
perience you have . had or 
how low your estimate of 

that department for all engineers, or, what might be better, 
an elimination of several courses now required and an elec
tive substitution of English in the vacancy so created. 

your own abilities, get out for the rehearsals, and in the lan
guage of the show, "Give yourself a break." 

The Arabs is the first club that the returning alumnus asks 
about, and there is no other organization on the campus that 
is so carefully watched by friends of the college in the Twin 

. Cities. It is strange how the news of a new production and 
the announcement that stp.rts rehearsals will bring in num
bers of letters all wishi*g the club success. The tie that binds 
the men to the show sce'ms to extend beyond the campus and 
to hold the older graduate to the fortunes of a new crowd 
that he has never seen and does not know. 

The other remedy is more stringent, but we believe that 
it will be a necessity in· the very near future. Engineering is 
becoming more ot a specialized field every year and soon the 
colleges vvill, of necessity, find a five year general course neces
sary to impart the fundamentals of the highly specialized fields. 
now developing. It is our earnest belief that when this day 
comes the study of our own language will be allotted much 
more time than is given to it now. 
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Mystery Shrouds 1929 Arabs Play 
With aJl Arabs pledged to secrecy, details of the play '7.t'hich was written by Francis .T. 

Fox and .T. Robert Ginnaty <Lvill1·wt be divulged until shortly before its opening. 

ONCE more the engineering audi
torium reverberates to ~he sound 
of dancing feet, and once more 

the sophisticates of the college scratch 
their heads as they "dope out" harmony, 
script and sceilery, in preparation for the 
annual play of the Arabs. 

It started, as all good things have 
done, back in days no longer in the mem
ory of any undergraduate. In 1922 the 
brighter spirits of the college decided 
that the crying need of the school was 
not only a good five cent cigar, but a 
dramatic organization that could and 
would put on the stage an unconven
tional type of play-a play that should 
be written by engineers; and would por
tray the engineering viewpoint to a 
skeptical public. 

A club was formed, and the armory 
stage, the best on the campus at that 
time, was engaged for the occasion. En
gineers labored at the technical end of 
a business that they knew nothing about 
until they had mastered the fundamen
tals; they wrote music, and· orchestrated 
it . for musicians of their own school; 
they built scenery, and after devising 
lighting that would show it to the best 
advantage, they turned to another phase 
of the game that was even more for
eign to them than the actual details of 
production had been. The script called. 
for a chorus, and the qame engineers 
who had labored on the set discarded 
their boots for slippers, that they might 

A brawny engineer as the French detesting coed 
"Gertie the Gamma." 

By ARABELLA 

JOHN ENGINEER 
The n1ale lead in "Broadcast." 

walk as the coeds walked, and trained 
their voices that they might talk in the 
falsetto of the opposite sex. Finally or
der appeared out of chaos, and the 
"Caliph of Kolynos" 'was· presented. 

The supposition of the founders that 
the public would prove skeptical was 
well grounded, but the people that came 
to laugh at the club remained to laugh 
with them. The play was one of the 
most successful presentations of that 
year and another engineering tradition 
was established. 

Since that time, six plays have .been 
presented, and a short· review of their 
titles will indicate that the new mem
bers were carrying on the ideals of the 
club. Starting with the "Caliph of 
Kolynos" in 1922, the club went to the 
"Blue God". in 1923, "Riquiqui" in 
1924, and "Mona Lizzie" in 1925. Un
fortunately, a dispute over the eligibility 
of some of the men played in this pro
duction resulted in the banishment of 
the club for a year. 

The club, used by this time to ovet'
coming difficulties, made this year of rest 
a stepping stone to the most elaborate 
production ever staged at JVIinnesota up 
to that time. Officials of the group, look
ing over the expense sheets of the pro
duction, shuddered as they thought of 

what might happen to th,e club if the 
show was not a success, but their fears 
vvere not justified. "Broadcast," in 
1927, was a spectacle that kept the cam
pus talking all through the spring quar
ter. No one who saw "Broadcast" for
gets the racy dialogue between St. Peter 
and Seven Corner Sadie as she passed 
him on the· way to Hell, or the chorus 
that disappeared into thin air in front of 
the audience. But best of all, no one 
who worked on that production will 
ever forget the thrill he had as, peek
ing through the asbestos, he saw the au
ditorium fill until the standing room 
at the back .had been sold out. 

Last year the club repeated again on 
"High Pressure," and although the 
dates for this comedy included the date 
of one of the worst blizzards that· hit 
Minnesota last winter, those that braved 
the storm were well repaid. George 
Burch, the Sadie of "Broadcast," held 
the audience spellbound as he danced 
and sang, and the· Street-sweeper's chor
us revived memories of the Electron and 
Proton dance. 

Another year is here, and with it, the 
chance to stage a musical comedy that 
will thrill the campus as no other show 
has done this year. Last year the club 
lost, by graduation, many of the men 
who have worked hard since 1927, but 
new men have taken their places on both 
the production staff and i:he cast and are 
ready to attempt something i!I1possible. 

Seven Corner Sadie, the vivacious vamp of 
"Broadcast.'' 
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The Hellgate Turbine-Generator 
J17here do young college men get in a large 

industrial organization? Have they op

portunity to exercise creative talent? Is 

individual work recognized? 

T O . KEEP pace with the 

surging life of greater 

New York, the United Ekctric 

Light & Power Company has 

recently enlarged its plant capac-

Capacity great enough to light a 

million homes is built in to this one 

gigantic Westinghouse machine. 

If its condenser tubes were laid 

end to end in a straight line they 

would extend more than 7 5 
of steam 

whirling 

heat from 

miles. The hurricane 

rushing through its 

blades .converts the 

two thousand tons of coal a 

day into- light and movement 

for the world's greatest me

tropolis. 

Only an organization of the 

size and resources of Westing

house can undertake the building 

of equipment for such huge re

sponsibilities.· To young men of 

enterprise and genius Westing

house offers great attractions be

. ity by installing the 

largest steam turbine

generator in the world. Westmghonse 
cause it daily pJ;"ovides op-

portunities that are rare 

in smaller organizations. 

Patronize our advertisers atul mention t!te Teclwo-Log. 
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News from the Technical Campus 

Aeronauts Meet 1n 

Detroit 
Wilbur C. Donaldson, '31, flew to 

Chicago last month, then journeyed lei
surely to Detroit by train. In Detroit 
two dozen undergraduate aeronauts 
from thirteen colleges met to organize 
the Intercollegiate Aeronautical Asso
ciation. Other colleges who sent dele
gates are: New York State, Carnegie 
Institute of Technology, Detroit, Yale, 
Harvard, Toronto, Ohio, Purdue, 
Michigan, Brown, and the Massachu
setts Institute of Technology. 

At the meeting a charter was drawn 
up and an executive committee appoint
ed. Mr. Donaldson, who was chosen as 
a member of this committee, said that 
the executive committee will meet this 
coming fall to draft a constitution and 
consider the admission of student clubs 
to the newly formed I.A.A. The pur· 
pose of the organization is to promote 
cooperation among the various indepen
dent undergraduate flying clubs. Among 
other plans, is will consider the estab
lishment of an employment bureau. for 
aeronautical engineers at Washington. 

At the conference spoke Edward Pear
son Warner, assistant secretary of the 
navy for aeronautics. Mr. Warner 
promises the I. A. A.. the support of the 
National Aeronautical Association and 
urged flying clubs to join the national 
organization in order to secure lower in
surance rates. 

Grover C. Loening, president of 
Loening Aeronautical Engineering cor
poration, also spoke. He suggested that 
manufacturers would be willing to give 
planes to sound flying clubs having in
surance and hangar space for the free 
publicity and advertising the gifts would 
engender. Mr. Loening also announced 
a prize of $5000 to be given for the best 
college flying activities to be awarded 
principally on the basis of flying hours. 
Colonel Augustus Lindberg and Harry 
Guggenheim will select the winner. 

Mr. McCall, president of the Border 
Cities Aero Club also spoke at the con
ference. Ht outlined conditions existing 
in Canada, saying that every club which 
purchases a plane is given another by 
the government. As a result of this, 
fifteen Canadian flying clubs were or
ganized last year; each·. flew an average 
of 2000 miles. 

Among other speakers was Mr. Evans, 
chairman of the National Gliders' Asso
ciation, who spoke on "Gliding as a 
Sport in Colleges." Pictures were shown 

of Germany's record making glide of 
fourteen hours, of Michigan's longest 
flight of four hours. According to Mr. 
Evans, gliding is of material aid in the 
piloting a plane. Said he: ". . . • it 
increases the individual's speed of reac
tion time and delicacy of control . . 
and shows clearly how heavier than air 
machines are affected by air currents." 

At the Detroit Aero Show, college 
flyers met Eddie Stinson and Captain 
Wilkins. Flyer Stinson urged beginners 
to carry neither insurance nor para
chutes. He said: "Ninety-nine out of 
every hundred cases in which the pilot 
loses control are caused because he re
lies on his parachute rather than his 
head." 

The Minnesota Society of Aeronauti
cal Engineers of which aeronaut Don
aldson is president, was organized but 
recently. It has forty members out of 
the sixty-five men registered for aero
nautical engineering and will soon have 
pins and insignia. 

Eng£neers Elect 
Among the results of the recent elec

tions, the following are of interest to 
engineers: 

For the all-university council Fran
cis Mullen obtained a narrow margin 
over George Meffert. In the School of 
Mines Lyle Christenson defeated C. 
Myron Landin. 

W. Gerald Warrington, able business 
manager of THE MINNESOTA TECHNO
Loa was elected to represent the techni
cal schools on i:he board of publications. 

To the TECHNo-Loa Board of Con
trol were named Carl Sweet (Chern.) , 
Robert Campbell (Electrical), John 
Skidmore (Civil), R. H. S. Guppy 
(Mech.) and R. M. Hanson (Arch.). 

Engineer's Bookstore representatives 
were chosen as follows: Leonard Mel
leers (Arch.), Clinton McMullen 
(Chern.), James Bailey (electrical) and 
Ralph Baskerville (mechanical). 

A lye a Leaves Minn. 
Dr. H. N. Alyea who has been con

ducting research work in chemistry at 
the University will leave during the 
month for Montclair, New Jersey. Mr. 
Alyea, who has been studying various 
phenomena in the field of photo-chemis
try, is considered an authority on the 

'use· of·negative' catalyzers; His work at 
the University has been conducted under 
a National Research Fellowship. Dr. 
Alyea came to Minnesota from the N a
bel Institute in Europe where he had 
been working toward his Ph.D. degree. 

A. C. S. Meets 1n 

Columbus 
The American. Chemic_al Society met 

at Columbus, Ohio, the week of April 
29 to May 3, for its seventy-seventh 
annual meeting. 

The convention consisted of general 
meetings, symposiums, and divisional 
meetmgs. General meetings opened 
with registration on Monday, together 
with council meetings and a reception. 

Divisional meetings commenced on 
Tuesday. These were held in the Chem
ical building of the Ohio State Univer
sity. Each division of chemistry held 
meetings throughout the rest of the week 
at which lectures and discussions of re
cent developments in their respective 
fields were held. These divisional meet
ings were open to those who wished to 
attend. Definite· programs were fol
lowed in each division in order that visi
tors could attend such lectures and dis
cussions as interested them most. 

A large number of faculty men from 
the Minnesota School of Chemistry as 
well as other chemists in the state at
tended this convention, and several took 
part in the programs which were held. 
In the division of biological chemistry, 
Dr. R. A. Gartner from the farm cam
pus,· discussed research he has done in 
physico-chemical studies on proteins. Dr. 
Gartner also gave a discussion of the 
studies of electro-kinetic potentials in 
which he was assisted by W. Martin. 

Dr. I. M. Kalthoff gave several lec
tures, including one in the division of 
chemical education on demonstrations in 
analytical chemistry, and several joint 
discussions in the division of analytical 
chemistry where he was asisted by Dr. 
Barber and Ernest Sandell. Mr. Kalt
hoff and Mr. Kameda held a joint dis
cussion on electrocchemistry. 

In the division of chemical engineer
ing, Dr. R. E. Montonna discussed 
studies on distillation in which he had 
been assisted by John L. Tronson. A 
discussion of the chemical effect of elec
trical discharge on gaseous hydrocarbons, 
was given by Drs. Lind and Glockler in 
the division of petroleum chemistry. 

Twelve instructors from the School 
of Chemistry attended this meeting. 
Among those present that did not take 
part in the program were Drs. Mann, 
Kirk, Cohen; · Reyerson, · Smi:th•; Hard
ing, and Geiger. J. E. Tindall of the 
Minnesota Linseed Oil company and 
several chemists from Rochester were 
other Minnesota men present at this 
meeting. (Continued 011 page 274) 
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• Both were emancipators 
While Lincoln was freeing the slaves 

by war, McCormick by his invention of 
the reaper was freeing the farmers from 
needless toil. 

The telephone today is adding to man s 
freedom by saving time and effort on a 
scale unknown in earlier civilizations. 

Itself an expression of progress, the tele
phone offers increasing opportunities to 
men who look and plan ahead. Workers 
in the Bell. System} whether in technical 
or business activities, are constantly de
veloping the vision into the fact of better 
public service. 

BELL SYSTEM 
.d nation-wide system of inter-connecting telephones 

., 0 U R P I 0 N E E R I N G W 0 R K H A S J U S T B E G U N " 
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Around the World With Our Alumni 
Architects 

'24-I. Woodner Silverman is competing 
for the Paris prize in Architecture, the 
winner of which is given a scholarship for 
study abroad. He has been awarded third 
and fourth place on two former occasions. 

'26-T. Gerald Kronick is another one 
of the Minnesota graduates who is taking 
post graduate work at Harvard. "Jerry" 
is recognized as the foremost architectural 
student there. 

'28-Homer Tatham is with the In
sulite company and has recently been ap
pointed technical advisor for their London 
branch. He sailed for England on Satur
day, April 28. Incidently, this trip is also 
his honeymoon. Best of luck, Homer .. 

'28-Walter J. Huchthausen is taking 
graduate work in architecture at Harvard. 

'28-John Thomas Grisdale has been 
awarded honorable mention and a prize 
of $500 in the competition for the Chris
topher Columbus Memorial at Havana, 
Cuba. In this world-wide competition ten 
architects were selected for the final com
petition by the jury in Madrid, Spain. 
Jack was one of the four American archi
tects placing in the preliminaries of this 
competition. 

'28-Kenneth Lewis is associated with 
Lang, Raugland and Lewis, architects, and 
has charge of their St. Paul branch at 
1965 University Avenue, St. Paul. 

'28-Gurdon Jones is a draftsman for 
McKenzie-Hague Elevator company, Min
neapolis. It will be remembered that Gur
don took an active interest in the Arabs. 

'28-William McGinnaty is with Hola
bird and Roche, Chicago· architects, as an 
engineer. His parents are living with him 
in Chicago at 1724 Roscoe Street. 

'28-Roy Thorshov is planning to attend 
the Fontainbleu School of Fine Arts in 
France this summer. He will be accom
panied by N atan Juran,. '29. Fontainbleu, 
thirty miles from Paris, was a favorite 
residence of the kings of France and is 
now noted for the excellent training the 
school affords architects, painters, sculp
tors and mustctans. 

Civils 
'14-Luis J. Larson is another man 

who has recently changed his location, 
and incidently, his job. He is now research 
engineer for the A. 0. Smith corporation 
in Milwaukee, Wisconsin, instead of an 
instructor at the university of Illinois. 
He may be reached at 920 Shepard ave
nue, Milwaukee, Wisconsin. 

'15-H. S. Loeffler has been promoted 
to bridge ;engineer for the Great Northern 
Railway ~ompany. His headquarters are 
in St. Paul. 

'21-C. D. Jensen is acting as assistant 
professor of civil engineering at Lehigh 
University. At present he is making a 
special investigation into the welding 
methods that are supplanting riveted steel 
construction. 

'24-George V. Guerin has been ap
pointed assistant bridge engineer for the 
Great Northern Railway company with 
headquarters in St. Paul. ·· 

'24-Reuben W. Gustafson is still with 
the Great Northern Railway company, 
but he is now in Seattle instead of St. 
Paul. His new address has ·nat come 
through yet, but the news of his promo
tion to assistant bridge engineer has. Best 
of luck, Reuben. 

'26-Arthur S. Krefting has been pro
moted from structural draftsman to bridge 
engineer for the Soo Line railway: 4851 
Lyndale avenue north is his Minneapolis 
address. 

'26-Merton A. Dimmick is acting as 
an instructor at the South Dakota State 
School of Mines. These civils are versa
tile fellows, for though Merton gradu
ated a civil engineer he is teaching physics 
and electrical engineering to the prospec
tive miners of South Dakota. 

'27-F. C. Teske, who is employed in 
the bridge department of the Northern 
Pacific railway, has been awarded the 
Lord Strathcona Fellowship. in transpor
tation at Yale University. 

'27-Lester G. Gehring is stili with the 
boys in the Minnesota State Highway de-
partment. 

Electricals 
'05-Erich J. Schrader, consulting en

gineer of Reno, Nevada, visited the Twin 
Cities recently. 

'06-Martin Cornelius is one of those 
few alumni who retain an active interest 
in the old school after they leave. He 
wrote in the other day' to correct a wrong 
address in last year's directory, and to 
make things worth while he sent along 
the addresses of two other men. We could 
wish that a few more men would fol
low his example! Incidently, he is still 
with the Westinghouse Electric company 
at Chicago, and is· living at 111 West 
Washington avenue, Chicago, Illinois. 

'21-Percival E. Loye is still in Min
neapolis, though he has changed his ad
dress several times since the last directory 
was published. He may be ·reached now 
at 602 Baker Building. 

'22-Arne Enger is now living at 1 
Montgomery Street, San Francisco, Cal. 
He is still with the Westinghouse Electric 
company. 

'23_,George E. Swift is a sales engi
neer for the Electric Machinery Manu
facturing company at 53 West Jackson 
Boulevard, Chicago, Illinois. His present 
home address is 5124 North Winchester 
avenue, Chicago. 

'24-J. M. Juran is now living at 5113 
W. 21st St., Cicero, Illinois. He is still 

. with the Hawthorne branch of the West
ern Electric company and since he left 
school his advance in that company has 
been rapid. After a year in the student 
course at the Hawthorne plant, he was 
assigned the task of investigating shop 

and outside complaints, and from there his 
next move was to a position in the in
spection sta.tistical department. Two years 
later he captured the position of acting 
department chief, and in January of this 
year he was promoted to be head of the 
quality inspection department. Now he is 
chief of the inspection results division. In 
his spare time Joe plays chess, and he is 
the champion of the Hawthorne works. 
Some record! 

'25-"Bob" Ludlum recently moved to 
1412 North Kingsley Drive, Hollywood. 
His business address still remains the 
same-for he is still with the Edison 
Lamp works of the General Electric com
pany in Los Angeles: 

'25-Bernard J. Larpenteur with the 
Dorr company of New York is back in 
Minneapolis for an indefinite period. He 
is working on an experiment for his com
pany at the Mines Experiment Station. 

'26-Richard W. Jones moved recently 
from St. Paul to 215 N. Homewood Ave
nue, Pittsburgh. 

'27-L. A. Weom is now working for 
the Fairbanks Morse branch in St. Paul, 
having started there the first of the year. 
Last fall "Al" returned to the campus 
for some further work after leaving the 
Illinois Bell Telephone company, but re
turned to the business world at his first 
opportunity. He is with the sales division 
and at present is selling pumps and elec
trical equipment. All the old gang can 
reach him at 1751 Capitol Avenue, St. 
Paul, Minnesota. 

'27-Hans Norberg is located with the 
General Electric company at the Phila
delphia branch. When he leaves the test 
course a few months hence he expects to 
go into switdrgear engineering. He may 
be reached, for the time being, at 7121 
Elmwood avenue, Philadelphia, Pa. 

'27-Edward L. Bottemiller is still with 
the General Electric company in Schenec
tady and from the letters that he writes 
he seems· to be satisfied. For his own 
pleasure he has recently purchased a sec
ond hand Ford-and maybe, if the gods 
are kind, we will see him sometime before 
the summer comes around. 

~ 

Chemists 
'23--Paul M. Paulson is now in charge 

of the patent department for the Roessler 
Hasslacher Chemical company at Perth 
Amboy, N.J. 

'25--N orman Bekkedahl is now living at 
3945 Connecticut Avenue, Washington, 
D. C. He is still with the Bureau of 
Standards at the Capitol. 

'26-Wallace E. Jordan, formerly of 
Two :Harb<;irs, is now working for the 
West~;rn Paint and Varnish company at 
New Duluth, Minnesota. 

'26-i-Edward F. Sverdrup has been ad
vance~ to the position of research chemist 
for the United States Rubber Reclama
tion cpmpany. There is also a rumor that 
he wiU leave the bachelor corps in the very 
near future. 



May, 1929 THE MINNESOTA TECHNO-LOG 

Quality .. Quantity ,_ Price 
must all be considered when buying supplies 

NOTEBOOK fillers, for example, may be made from 
bond paper costing from 7 }'ic to more than 70c per 

pound wholesale. The 70c paper is made entirely from new, 
all-white linen clippings, and is used for important legal 
and financial papers which must be absolutely permanent. 

For most people the use of note paper at $5.00 a rearn 
would be an extravagance; yet the brittle, easily torn and im
permanent 7 }'ic sulfite sheet is just as poorly adapted to 
their uses. 

Durability, toughness to resist tearing out at the rings, 
good appearance, and an easy writing surface are required 
of paper for notebook service, and the cost of quantities 
used must be low. 

Engineers Bookstore notebook fillers are made from a 
high grade paper of approximately 30% rag content, which 
is tough and durable, easy writing, good looking, and inex
pensrve. Cheaper all sulfite . stock is available for scratch 
paper. 

ID4r 1Eugiurrrs innkstnrr 
C o-Operati~·ely llJ aintained by 

Architects .. Chemists .. Engineers 
Our Location 

Ground Floor, Engineering Building 
Our Object 

To Render Maximum Service 
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ST. PATRICK 

CJommittees 

General Harold Lieske 
Arran·ge'ments Gordon Farel 

George Meffert, Donald Kendall 

Chairman Conroe Hawkinson 
Steve Gadler 

W. Gerald Warrington 
Secretary 

Curtiss Crip~en, Program 
Treasurer 

J. Rex Severson, 
Donald Burris Chairman 
Melvin Elmquist Lloyd Kernkamp 
G. R. Higgi1~s Ralph Sprungman 
Francis M ul~en W. W. Ralphe 
Adolph Ringer Ralph Baskerville I 

Rolland Stoe~e George Langenberger 

Broadca~ting 
Henry Ogren 

Robert Orth,, 
Chairman Open House 

Millard Garrison William Martenis, 
Leslie Groch~u Chainnan 
Ransford Fenton 

R. S. Anderson 
Edward Johnson 

Donald Bayers 
Ruben Wald 

Carl Sweet 

Brawl A. B. Johnson 
William Barstow 

Walter Johnson, John Madden 
Chairman Charles Bailey 

Victor G. Nelson Karl Johnson 

A History of the Blarney Stone 
HAVE often won
dered if there can 
still be any uncer
tainty in the minds 
of Minnesota engi
neers as to the truth 
of the statement that 
St. Patrick was one 
of the world's great
est engineers. It 
seems unlikely that 

By His Irish Majesty for 19~9, Lester J. Rowell, M. E. '29 
of tourists each year. This is largely on 
account of a tradition which has been 
attached, for some centuries, to one of 
the stones used in building the castle. 
The stone is endowed with the property 
of communicating to the happy tongue 
that comes in contact with its polished 
surface the gift of gentle speech, with 
the soft talk of a "speak-easy" in all its 
various branches. These powers may 
be employed in vows or promises as light 
as air, such as lead the female heart, or 
elaborate articulations of a more seri
ous nature such as may do for the stu
dents' work committee, all summed up 
and characterized by the mysterious 
term "Blarney." Poetically speaking-

there should be any such speculation. 
The custom of honoring the great pa
tron saint annually with becoming rites 
and ceremonies has been established so 
long at Minnesota that the present crop 
of engineers has undoubtedly accepted 
the tradition as a child accepts Santa 
Claus. However, if there are any such 
persons who have accepted the theory 
on faith, rest assured that our beloved 
St. Patrick once lived and that it was 
he who "Pied Pipered" all snakes, liz
ards, and reptiles out of Ireland into the 
ocean. As to whether he was a civil, 
mechanical, or electrical engineer, the 
good lord only knows. 

Personally, the authenticity of St. 
Pat's past has caused no suspicion what
ever in my mind, but I must confess 
that there is one phase of the Engineers' 
Day program which did arouse my in
quisitive nature. This occurred some 
four years ago when I was witness to 
a furious scrap between some engineers 
and foresters over the Blarney Stone. 
The intensity of the struggle indicated 

1
. 

that they were fighting for something 
more than an ordinary green rock, and. 
being acquainted with the traditional 
gridiron battles between Minnesota and 
Michigan over the "Little Brown Jug," 
I surmised that this emerald stone must, 
too, have some traditionary legends at
tached to it. This I found to be the 
case and since then I've been keeping my 
ear to the ground to learn as much as I 
could about the genealogy, if you like, 
of our Blarney Stone. My enlighten
ment upon the subject follows: 

The difficulty which an archaeologist 

has in searching out the pedigree of this 
stone, or the most credulous engineer 
in putting its powers to test, lies chiefly 
in the fact that scarcely any two authori
ties agree as to the identity of the stone. 
An attempt has been made to prove that 
the stone was originally brought to Ire
land by a Phoenician colony. It had 
previously been held and treasured many 
years by the inhabitants of Tyre and 
Carthage. The strange powers of this 
stone, namely that of gifting its users 
with eloquent and persuasive speech, at
tracted the attention of some Carthag
inian adventurers who carried the stone 
away to Minorca by stealth, and after
ward, being driven into Cork harbor, 
they hid their treasure away in a woods 
known as the "groves of Blarney," cele
brated in song and story, whence it was 
taken out to be used in rearing the tower 
of Blarney Castle. 

The ruins of the famous old fortress, 
Blarney Castle, are visited by thousands 

There is a stone there 
That whoever kisses 

Oh! he never misses to grow eloquent; 
'Tis he may clamber 

To a lady's chamber 
Or become a member of Parliament. 

The village of Blarney is in the south 
of Ireland, about four miles from Cork. 

(Continued on page 276) 

Engineers' Day, May 11, 1929 
Knighting 

Elwood Johnson, 
Chairman 

Justin E. Schradle 
Earl Dominick 
M. ]. Schumacher 
Lewis Rodert 
Gordon Conrad 
Richard Cady 
Charles Hendrickson 
Richard Jones 

Buttons 
William Thompson, 

Chairman 

0. R. Lindstrom 
George Otterson 
Earl Ewald 
William Ekeley 
Berry Ervin 
Raymond Hertel 
James Spicola 

Publicity 
William H. Painter, 

Chairman 

Francis J. Fox 
W. Cameron Kay 
E. E. Edgell 
George Dolemen 

q_Jrogram of the CJ)ay 
MoRNING 

9:00-12 :00-All of the laboratories, shops and all 
departments conduct open house for the visi
tors and alums. Souvenirs are given out. 

11 :00-Loyal sons of St. Pat parade through the 
campus district, displaying many floats depict
ing the engineer's view of the campus. The , 
Blarney Stone always rides in the parade on 
its way to the Knighting ceremony. 

AFTERNOON 

12 :30-Senior engineers are knighted on the campus 
knoll by their royal St. Patrick. Announce
ment is made of members of Plumb Bob. 

2 :30-Dansant held in the Main Engineering au
ditorium. Green Tea is served 'in the Archi
tectural Library. 

9:00-The Brawl! The biggest party of the year. 
St. Pat and his queen lead the Grand March. 

GEORGE H. MEFFERT, Chairmmt LESTER J. RowELL, St. Pat. MARGARET BRADBURY, Queen 

Dans ant 

Eugene Weber, 
Chairman 

Basil Beaver 
L. G. Haverland 
Ray Englund 
R. F. Cunningham 
Lloyd Westin 

Green Tea 

Marjorie Mailand, 
Chairman 

Inez Wood 
Betty Bass 
Loraine Carlson 
Faith Patterson 
Eleanor H upp 

Finance 

R. H. S. Guppy, 
Chairman 

Karl Sommermeyer 
James Ford 
Maurice O'Brian 
Howard Truax 
Clarence Pappenfus 

His QuEEN 

CJomrnittees 

Posters 

Edward Hanson, 
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The Architects Jubilee 
you see people running up and 

stairs in the main engineering 
and if you hear strange 

emanating from the third floor 
at building, you may, with no 

of the consequences, blame the 
for they are working fast and 

on their big celebration of the 
will take place from W ednes-
22, to Saturday, May 25, and 

you see the displays you 'will 
believe that so many wonders 
be contained in such a small 

of space. 
of the major features of the cele
. will be an exhibit of the best 

the students have done the past 
(Believe it or not, the architects 

at times!) Milton Melzian, a 
Frank Lloyd Wright, will prob-

display a modernistic skyscraper 
' unusually striking country. house. 

heard of· "Nate" Juran's ex
renderings? There will be a 

of his work; Dudley Bayliss of 
Ball fame will have a showing
the boy that gets the mentions. 
are only a few interior decora

where quality counts and quan
not necessary Jenny Lieb and 

Carter can put on a display with 

exhibit will be another fea
interest. You have probably seen 
people at various times sitting 
curb wth pencil and pad and 
visit this display you will see 

finished work. If the artist was 
a brush and pallet, the result will 

be one of the river house-boats, 
scene on the river bank. All 

By MARJORIE J. MArLAND 
be served from three to five o'clock, and 

through the winter these budding artists all the campus is invited; After walk
work at still life, and the results, typi- ing the halls and taking in all the dis~ 
fied in green water jugs, copper tea pots plays, the tea will be a quiet interlude. 
and red velvet hangings will be exhibited The library will be an actual example 
too. of the interior decorator's ability, and. 

To top these student exhibits the cele- although we have no guarantee as to 
brities of the department are allowing Ruth Carter's ability as a cook, the dec-., 
some of their work to be shown. There orations will be absolutely the best. ever. 
will be etchings by S. Chatwood Burton, And now we come to the best part 
whose fame along this line has gone all of the whole day. At the end of the 
over the states. In one of these, you hall in which the exhibitions are hung; 
will see a quaint French chateau; in an- there is a doorway, and it is through this 
other, a scene in Mexico, the city of door that you get the first glimpse of 
gold. A low adobe hut lazily sprawling the decorations for the Architects' Jubi~ 
out over the sand in· the intense heat; lee BalL This will take place on Fri- , 
a slow redskin taking his siesta; a cool day. evening, May 24, from 9 to 1 a. m. 
seashore with an old fishing schooner Fabian Redmond and Fred Hakenjos 
swaying easily in the water; any and all are in charge of the construction of the 
of these have been done by Professor scenery and decorations of the auditor- · 
Burton, and they may be seen at any ium. The theme "Under the Sea" 
time during the exhibit. sounds all wet, but it won't be like the 

Mr. Young and Mr. Arnal excel in first Jinx Ball motif. The decorations 
water color work, and they will have have all been planned with this theme in 
exhibits at the Jubilee too. Some one view, and great sea monsters, sunken. 
has started a rumor that Mr. Arnal ships, treasure trove; and mermaids all 
has done a special watercolor for this have their part in the final result. Even 
exhibit. while in Florida on his last the Ville D'ys, that glorious city which 
vacation. was sunk beneath the sea for its wick~ 

R. C. Jones' work has won prizes edness will be displayed, and Fred ha.s 
abroad, and his best sketches will be on done some wonderful work on its ruined 
display here, The Parthenon shows in walls and towers. 
one; a charming Ita1ian fountain in a Don't forget that the Ball is a cos~ 
Florentine square in another. . tume affair-anything will do, and cos-

R. T. Jones is a designer of small tumes that can be worn under the se.a 
houses, and of his work there will be a are recommended as practical. Father 
drawing of his most charming Italian Neptune will be in charge and with his. 
house surrounded by· trees and bushes. ever-youthful wife will lead the festivi~ 

If you are at the Jubilee on Friday ties. If you .will take our advice you 
afternoon, the Library will be one of the ~~will be pre.sent, for. the Architects have 
places that you must visit, for tea will ·a reputation to live up to. 

. . M 

TYPEWRITERS One ... 

Keyboards for Engineers 
Chemists are Furnished Free 

on All New Portables. 
0-0P Plan on Corona, Royal, Underwood 

and Remington Portables. 

University Typewriter Shop 
309 ~ 4th St. S. E. Dins. 9447 

Ours is one b~nk- one organization whose 
Personnel is as one in its attentiveness to its 
Patrons. One in proQ1pt discharge of those 
duties, and one in a desire to discharge them 
well. 

There is a co-operative spirit of friendliness 
and efficiency about our methods which we 
would be glad to demonstrate if the chance is 
afforded. 111 rn . 
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Stadium 
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Confidence 

is a matter of 

knowledge 

Q ONFIDENCE in the printed 

matter you send out is worth 

having. It is not a pleasant thing 

to learn that your letterheads do 

not measure up to the standards 

of good taste of those who li:now 

correct printing when they see ito 

Neither is it a pleasing experi

ence to spend money on a hook

let which is so lacking in style 

and quality that it slides right 

from the desl{ into the waste 

basket. 

We offer you the benefit of our · 

years of experience in matters 

of type, color, composition and 

paper. 

"Leave It to Lund" 

TheLUND PRESS~Inc. 
Printers and Binders 

406 6th Ave. So. Minneapolis, Minn. 

IMPROVING 

BLASTING ·PRACTISE 

ACCIDENTS are costly. Most of 
them are avoidable. They are usually 
the result of bad practises. To avoid 
them we must know the causes. 

Records kept by the U. S. Bureau 
of Mines show that improper storage, 
handling, or use, are responsible for 
nearly all accidents with explosives. 

Improper storage may involve damp 
or unventilated magazines, or simply 
the failure to enforce a system requir
ing that the oldest powder or deto
nators in the magazine shall be used 
before later shipments, to avoid un
reasonably long storage of any 
explosive. 

-Improper handling and use include 
a greater number of unsafe or ineffi
cient methods than can be enumerated 
in one advertisement. However the 
principal ones will be discussed in 
detail in a series of advertisements of 
which thi,s is the first.' We are publish
ing this series in the hope that it may 
help to improve methods of using ex
plosives. We invite correspondence 
from those who wish further infor
mation on the subjects treated. Please 
address Hercules Powder Company, 

(Inco1·porated) 

Wilmington, Delaware. 

COSTS CAN BE REDUCED BY 
BETTER STORING, HANDLING 

AND USE OF EXPLOSIVES 
Pat~onize our advertisers and meution the Techno-Log. 
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Progress In the Art of Flying 
(Continued from page 249) 

DROPPING A TORPEDO FROM THE AIR 
A remarkable photograph of an SC type plane in action. 

can be seen plainly, 
The exhaust of the torpeqo motor 

type and made approximately one hun
dred short flights with it on the shores 
of Lake Michigan. Chanute found the 
glider very difficult to manage and he 
discarded it as dangerous just a month 
before Lienthal met his death. Chanute 
built a few gliders of different design, 
and the last one turned out to be the 
prototype of the present-day biplane. 
Some seven successful flights were made 
with it. While the credit for pointing 
the way to successful flight goes to Lien
thai, Chanute may be said to have point
ed out a way to stability in flight. 

ly flown, the best distance obtained be
ing three-quarters of a mile. 

He then constructed a man-carrying 
plane which was a direct copy of his 
successful model. The United States 
Government subsidized him to the ex
tent of $50,000 for this machine, and 
on October 7, 1903, the machine was 
tried out. The launching was not a suc
cess and it ended its test in the river. 
Langley was severely 'criticized and the 
press was even hostile in its attitude. 
The public looked upon the matter as 
conclusive evidence that the machine was 
a failure, and the brilliant investigator 
died three years later, broken in heart 
by the unjust criticism of his efforts. 
The full story of his attempts is record· 

ed in Grover C. Loening's book, "Mono
planes and Biplanes," and another good 
reference is "The Romance of the Air" 
by Charles C. Turner. The data for 
this talk was taken from these books. 

One autumn evening-in the year 1878 
a father came home with a small toy 
concealed in his hands. When he reached 
the room in which his two little sons 
were playing he released the toy and in
stead of falling to the floor, it rose 
into the air and flew across the room 
and finally struck the ceiling where it 
fluttered for a moment and then sank 
to the floor. The toy was made of light 
materials and did not last long, but the 
memory of its flight stayed with these 
boys forever. The plaything. was made 
up of two propellers mounted on verti-
cal axes and driven by rubber bands. 
This type of machine is called a heli
copter. The boys tried to construct 
larger and larger models, but the larger 
they were made the worse they flew. 

Finally the two brothers grew to man
hood and at the death of Otto Lienthal 
they turned their serious attention to the 
subject 'of aeronautics. As you have 
probably guessed, these two boys were 
Wilbur and Orville Wright. 

They first made an exhaustive study 
of all the works which had been per
{ormed up to their time and decided that 
there were two schools of experiments. 
The first was represented by such men 
as Professor Langley and Sir Hiram 
Maxim who were experimenting with 
power flight, and the second was repre
sented by Lienthal, Mouillard, and 
Chanute with their gliders. The Wright 
brothers decided to follow the work of 

(Continued on page 272) ' 

Before going into the work of the 
Wright brothers I wish to mention the 
work of Professnr Pierpont Langley. 
Before beginning his research in aero
dynamics in 1887, Langley was already 
famous in the· scientific world as an 
astronomer. During his work he 
brought out many important facts re
lating to the theory of flight. In 1891 
after the completion and publication of 
his "Experiments in Aerodynamics," 
Langley began the constfuction of fly
ing machines. He started first by build
ing models and he encountered many 
difficulties, for most of the models were 
too heavy to fly. For power he used 
small steam, compressed air and carbonic 
acid gas engines. Finally his "Model 
number 3," which was actually the 
fourth model constructed lifted thirty 
per cent of its own weight in a test. 
"Model number 4" actually flew, but 
upon test it was found to be unstable. 
Finally on May 6, and November 28, 
1896, Langley's best model, driven by 
a one horse power steam engine weigh-
ing twenty-seven pounds was successful-

STOUT ALL METAL AIR TRANSPORT 
This type of thick-'Yinged monoplane is the fore-runner of the present trimotor, all metal, passenger 

and mail carrying plane. 

\ 
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SKILLED HANDS 1 
do BETTER and FASTER 
WORK with GOOD TOOLS 

TRAINING makes a man a skilled mac 

chinist; good tools make it possible for 

him to apply his skill to useful work. 

Good workmen the world over choose 

Brown & Sharpe tools because the accuracy, 

simplicity, and lasting quality of the tools help 

them to do consistently better and faster work 

For nearly 80 years these tools have been reca 

ognized as the standard of comparison. 

Whether a man's goal is a foremanship, 

and he is selecting tools for his personal kit......

or his problem is lower manufacturing costs, 

and he is specifying equipment for the tool

room.-it profits him to insist upon Brown 

& Sharpe Tools. Send for complete catalogo 

BROWN; SHARPE . BS . . 
BROWN&SHARPEMFG.CO. ~ PROVIDENCE, R.I., U.S. A. 

! 
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4 VC. JUITJ' 

14-U 
Suit and Extra Knickers 

New ideas in fabrics - in pat
terns-in color tones. If a man 
hesitates at all it is in deciding 
upon the colors and patterns. 
There are so many-in the new 
fabric developments for college 
wear. The new broad shoul
dered "Minnesotan" model suit 
with a full .cut knicker that 
folds well below the knee. It's 
the most practical suit you can 
buy. 

Other Fine Suits $35 to $65 

Tailors-Clothiers-Furnishers 

JI1J5TIER BROS 
NICOLLET at FOURTH 
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struction and all of the diagonals are of 
eye-bar construction also. We find that 
the posts are made up of fabricated sec
tions. The floor beams and stringers 
are supported by these posts. This main 
truss is supported by a tower on the south 
bank of the river and a set of columns 
on the north side. The columns on the 
north side rest upon a stone pier, this 
being the 01ily pier in the water. 

The main . span has been calculated 
to carry a load of 256Yz tons besides its 
own weight. In the design of the truss 
special a:ttention was given to its con
struction in order to eliminate· vibra
tion, but because of the fact that the 

· bridge was not desi'gned for present 
day traffic the· vibration is now rather 
great. The floor of the main channel 
span is 7 5 feet above low water level, 
and· is about 55 feet 'above what is con
sidered high water level by the War 
Department. . The drive-way on the 
main span is 18 feet wide, and has a 
5 foot walk on one side. 

Following the main channel span is 
a span of 120 feet, which is made up of 
an: inverted curve chord Pratt truss. 
It is of interest to note the various types 
of construction used in this bridge. At 
this point a deck span with a truss has 
been used. By using a:n inverted truss 
at this point a light type of construc
tion was obtained '"hich could not be 
obtained with a plate girder construc
tion. It may be seen that the engineers 
made use of a number of types of con
struction in the ei'ectiort of this bridge. 
The main features are as follows: the 

A .Bridge Oddity 
(Continued from page 252) 

spiral approach, plain truss, inverted 
truss or deck span, and plate girder 
construction. 

Next we have twenty-one deck spans 
which are 33 feet in length and 39 inches 
deep. These spans rest on harned col
umns which in turn are supported upon 
small stone piers, or foundations. The 
colum-ns that suppo!:tthe-deck-girde1·s 
have been framed into towers at every 
odd span: This type of construction 
was used to make erection work easy1 

and to render the structure more stable. 
The bearing plates used on the towers 
are of a different type of construction 
than those used on the plain columns. 
The fii1al section of the north approach 
is made up of a dirt roadway 172 feet 
in length. The total length of the 
bridge is 1, 920 feet, or over a third of a 
mile. In this distance the engineers 
made an allowance of five inches for ex
pansion and this expansion joint was 
made at the one pier that is in the water. 

As this historical bridge is becoming 
old and more or less inadequate for .the 
pre~ent day traffic conditions, it seems 
only reasonable that we discuss the pos
sibilities for future development. The 
demand for a new bridge which is in
ct-'easing every year is due to the increase 
in the number of cars that use the b6dge. 
To a person going over this spiral for 
the first time in an automobile the bridge 
seems very dangerous and because of this 
fact it is thought advisable to build a 
new bridge. No one really knows how 
dangerous a spiral approach is, but it is 

true that no senous accident has taken 
place on this one. 

There are three proposed locations 
for a new bridge. They are: first, on 
the new Hastings dam; second, a high 
level bridge up the river from Hastings. 
and third, a high or low level bridge at 
the foot of Vermillion street. 

As work on the dam· has been started 
it is almost certain that no effort will 
be made to· secure a bridg<; in connec
tion with the dam. To do this now 
would require revision of design and ex
tensive dealing with government regula
tions. It would also require a great ex
penditure of money for relocation of the 
highway and the construction of the 
same. For this reason the location at 
the dam is omitted. 

The second possible location is a. high 
level bridge up the river from Hastings. 
As the banks on both sides of the river 
are high at this location a high level 
bridge could be built, but the cost of 
such a construction would be geat. ·Be
cause such a bridge would cross the river 
at an angle and at a bend in the river, it 
would be difficult to secure the permis
sion of the War Department. 

The proposed location which the 
Highway Department is now consider
ing is along the center-line of Vermil
lion street. The plans at the present 
are to let the approach extend through ' 
the business district, although this is 
the objection overcome by the spiral. 
There has been considerable discussion 
about the changing of this approach and 
no definite conclusion has been reached. 
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A Lasting 
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Since you need a typewriter NOW for writing experiments and 
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An 
Sngineer 

CJlendezvous 

The Harvard 
Grill 

'88-John C. Morris is acting as con
sulting engineer for the Robertson Re
silient Wheel corporation at 110 South 
Dearborn Street, Chicago, Illinois. He 
may be reached at 4445 Berkeley avenue 
in that city. 

'18-0liver S. Hagerman wrote in the 
other day to say: "I have moved recent
ly with the company, from New York to 
Chicago. Hereafter I will be at 1802 
Cherry Street, Winnicha, Illinois." Hager
man is with the American Light 'and Trac
tion company. 

'20-Harold T. Odegaard is now liv
ing at 908 South Main Street, Aberdeen, 
South Dakota, having moved recently 
from Portage, Wisconsin. As far as we 
know, Harold is still with the Chicago, 
Milwaukee and St. Paul railroad com
pany. 

'27-Robert Gibson has left the Pitts
burgh shops of the Western Electric com
pany, ani in the future may be found 
teaching the rudiments of Engineering to 
the boys at Carnegie Tech, in Pittsburgh, 
Pa. . 

'27-E. V. Nelson had been working on 
the Range until recently when he went to 
Chicago to accept a position with the In
land Steel company. 

'28-Robert E. Thelin is still with the 
Ideal Electric company at Mansfield, Ohio. 
Apparently Bob likes his work there for 
he is planning on staying with the com
pany. 

Students Seek Jobs 
During the past few weeks there has 

been a great deal of excitement among 
the seniors of the technical schools on 
the campus. It has been open season on 
embryo chemists and engineers. Many 
of the larger manufacturing plants are 
looking for new men to receive train
ing and take over the p9sitions that are 
open only to the most capable men who 
have survived the struggle of obtaining 
an education. By the- number of men 
that have been here interviewing seniors 
for their respective companies it surely 
proves that the person who 'said that a 
'man with a college education was not in 
demand made a great mistake. 

Some of th~ men who have visited at 
the School of Chemistry in the past few 
weeks are Dr. Forrester of the Dupont 
Rayon company, Mr. Marsh of Hercu
les Powder, Hanson of the Grasseli com
pany, Krause and Evans of the Dupont 
company, Mr. Coith from Proctor and 
Gamble, and Messers. Jones and Trum
ble from the Goodrich Rubber com
pany. 

California Institute of Technology has 
contracted for a new 200-inch telescope. 
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Science 
Knocks Out IJ7aste 
It is a fight to the finish-Industry 
vs. Waste-and Industry wants men 
scientifically trained to win. So it is 
thatTimken Bearings and their prac
tical application are an all-impor
tant part of every course of study. 

For power relieved from friction by 
Timken Bearings, puts a powerful 
punch into production. 

-And down qoes Waste for the 
count. Timken Bearings put fighting 
machines into every field, free from 
high maintenance, premature wear, 
misalignment and breakdowns. 

With their compact radial-thrust 
ability, saving of power and lubri-

cant, increase and betterment of pro
duction, extension of machine life
Timken Bearings reach into every 
phase of Industry and express to
day's demand in modern machine 
design. 

Exclusive results are found in this 
exclusive Timken combination of 
features-Timken tapered construc
tion, Timken POSITIVEL ¥ALIGN
ED ROLLS and Timken electric 
furnace steel. 

Wherever wheels and shafts turn 
"Timken-Equipped" champions In
dustry's cause against ·Waste in 
every class· of service from feather
weight to heavy-weight. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

I Tapered 
Roller 8 
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Progress tn the Art of Flying 

the second school because power flight, 
at that time, seemed an extravagant 
waste and because gliders had made ac
tual flights. 

At the start of their experiments, 

(Continued from page 266) 

Wright brothers appreciated the prob
lem of control is no doubt the reason 
for their success. 

In 1900 they brought their glider to 
Kitty Hawk, North Carolina. This lo-

from a hill. The promontory chosen 
was Kill Devil Hill, a dune four miles 
south of their workshops. 

In 1901 they brought a larger glider 
to Kitty Hawk and in testing it they 

learned more about the 
problems 'of stability, and 
at the end of their glider 
experiments in 1902 they 
decided to build a power 
machine. At the end of 
December, 1903, t h e y 
made four short flights, 
the longest of which lasted 
59 seconds. These flights 
and those made at Dayton 
the following year proved 
that power flight was pos
sible although they often 
resulted in more or less 
serious damage to the 
plane. 

Wilbur Wright said, 
"The difficulties which 
obstruct the pathway to 
success in flying machine 
construction are of three 
general classes. First come 
those which relate to the 
construction of the sus
tarmn:g wings, second, 
those which relate to the 
generation and applica
tion of the power requir'ed 
to drive the machine 
t h r o u g li the air, and 
third, those relating to 
the balancing and steering 
of the machine after it is 
actually in the air. Of 
these difficulties, two are 
to a certain extent solved." 

A modern type of scout plane in use on battleships by the U. S. Navy 
being hoisted aboard the parent ship. 

About this time Arch
deacon, Bleriot and Fer-

He continues to say that the difficulties 
of construction and motive power are 
minor, but that control is the major 
question. Most of the experimenters. 
did not bother about any means of con
trol but steadied their gliders by shift
ing their weight. The fact that the 

cality was chosen for the steady wind 
that continues over the sand dunes day 
after day, and which would make tests 
possible. The glider was first flown as 
a kite, and in these tests it was found 
that it did not have wing area to lift the 
weight of a man, so they decided to glide 

ber took up their work 
using data collected by the Wright 
brothers, and on August 22, 1906, San
tos Dumant made the first power flight 
in Europe. With these trial flights, avia
tion moved from its infancy to the sec
ond stage of its growth, and progress 
since has been rapid. 

E. H. MILLER 
1326 4th St. S. E. 
Minneapolis, Minn. 

A .. C Hoist at Anaconda 
This Allis-Chalmers hoist installed at Mo\lntain Consolidated 

Shaft of Anaconda Copper lVIining Co. is one of the largest in the 

world. It is a complete A-C unit; the hoist, driving 1notor1 

motor-generator set and switchboard were built by Allis-Chalmen .. 

Have You Seen Those Nifty 
25c Books 

The hoist is driven by a 2000 h.p. motor and will lift 56,000 

lbs. of ore at a speed of 2250 ft. per minute, about 3 Y, times as 

faSt as the fastest passenger elevator. When operating automati

cally it is uncanny to see how every movetnent occurs without 

human intervention, the hoist accelerat!ng, running, and decelerat

ing by the initial closing of a switch. 

Hoists are oue of many products built b)' a Company lworz.vn all 

o·vcr the 'lvorld- as builders of heavy duty po'lver) electrical a11d 

inditstrial machinery. 

;t:ILLIS·CH~LMERS MtiNUF~CTURINGCO~ 
I MILWAUKEE. w1s. u.s.A. 

3Y{ade r9ut of 

Quarterly Cfleports 
Thesis $1..25 and Up 

~ 

E .. H. MILLER, Bookbinder 
( CJ3eneath (!]allege 9.9oggery) 
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t't•o'JI'l ljg" to 110" 
in dia'll'letet· 

THE MINNESOTA TECHNO-LOG 

Missing Links 

A chain of evidence stretches far 

back into the past to attest the re

markable endurance and economy 

of Reading Genuine Puddled 

Wrought Iron Pipe. The links of 

this chain are the years- the long gener~tions

in which Reading Pipe has served the Nation 

so faithfully. 

With untried substitutes for Genuine ···Puddled 

Wrought Iron, th(fse links are missing. That is why 

no substitute can give you proved p~otection from 

pipe troubles. Time alone tells the truth about pipe. 

To assure you of the qualities that have made Gen .. 

uine Puddled Wrought Iron so famous, Reading 

still uses the time-tested puddling process-the only 

fully proved way of making genuine wrought iron. 

You will eliminate guesswork by insisting on Gen

uine Puddled Wrought Iron-and by making sure 

that every piece of wrought iron pipe you buy 

bears the Reading name, date of manufacture, and 

spiral knurl mark. 

READING IRON COMPANY, Reading, Pennsylvania 

Atlanta Baltimore Cleveland New York Philadelphia 
Boston Cincinnati St •. Louis Chicago New.Orleans 

·Buffalo Houston Tulsa Seattle San Francisco 
Detroit Pittsburgh Ft. Worth Los Angeles 

' ' -

Patronize our advert~sers atzd mention the ·Techno-Log. 
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News from the Technical Campus 

Daniels Talks Here 
Dr. Farrington Daniels, 1910, M. S. 

1911, professor of chemistry at the U ni
versity of Wisconsin, recently lectu'red 

·in the auditorium of the school of chem
istry. He spoke on the "Speed of Chem
ical Reactions," emphasizing the impor
tance of x-ray and other processes for 
increasing the speed of reactions. The 
lecture was sponsored by the graduate 
organization of the School of Chemistry, 
and followed a dinner given at the Cam-
pus Club. . 

Dr. Daniels is well known in the field 
of physical chemistry, is an entertaining 
lectmer. Not surprising then was the 
decision of the Minnesota Section of the 
American Chemical Society to hold its 
April meeting on the same evening, in 
the same hall. 

At. the last meeting of the American 
Institute of Chemical Engineers, officers 
were elected. New president is Gustave 
Heinemann, '29. Others elected are: 
W. Cameron Kay, '30, vice-president; 
Robert Miller, '29, treasurer; Russell 
F. Heckman, '30, recording secretary; 
Donald G. Benson, '30, correspondence 
secretary. 

(Continued from page 258) 

M. E. Dept. Shows Film 
On May 6; 7, and 8 engineers saw 

three reels of film entitled "Modern 
Manufacturing with Stable Electric 
Arc." T. P. Hughes secured the films 
from the Lincoln Electric Film com-
pany, invited all engineers to 
quired attendance of all 
M. E. '13. 

attend, re
classes m 

Mr. Hughes decried the scant knowl
edge which the graduating engineer has 
about electric arc welding. Said he: 
"Modern designing problems demand an 
intimate knowledge of arc welding. 
Engineers who can figure stresses and· 
strains for riveted joints only, find them
selves incapable of handling present day 
problems in which the older method has 
been largely replaced by the electri~ arc." 
He further urged that future engineers 
should receive as much training and in
struction concerning the strength of 
welds as has been previously given to 
rivets. 

Lincoln Electric's film demonstrated 
the applicability of electric arc welding 
to industry, gave evidence that stronger 
joints could be secured and that less 
noise is ma~e. 

Engineers' Magic 
YOUR dramatic conquest of tpe world of things is just beginning. 

. Optical instruments are destined to play an ever-increasing 
role in the play. For they make you master of your raw materials 
-control processes- criticize finished products with unparalleled 
speed and accuracy. 

Bausch and Lomb scientists have developed a variety of industrial 
optical instruments to meet special requirements in many fields. 
They can solve your problem as they have solved many others. The 
power of optical science is limitless. Call on them. 

BAUSCH & LOMB OPTICAL CO. 

635 St. Paul St. Rochester, N. Y. 

Patronize our adrvertisers and tizention tlte Techno-Log. 

Miners Hold Banquet 
Senior miners were feted by Junior 

miners at the thirty-first annual banquet 
of the School of Mines held this year at 
the Hotel Francis Drake. Myron Lan
din, M. '30, acting as~ toastmaster in
troduced fellow classmate Myron Gris
wold who well-wished all seniors. In
golf E. Serigstad of the graduating class 
responded, gave thanks, and well-wished 
those left behind. 

The "Golden Shell," a 'tri-motored 
Fokker plane owned by the Shell Petro
leum company, recently left St. Louis 
for a tour of mid-western cities. Victor 
]. Azbe, chairman of the St. Louis aero
nautical meeting and the "Golden Shell" 
will stimulate interest in the meeting to 
be held at St. Louis from May 27 to 30. 

~ 

The aeronautic division of the Amer
ican Society of Mechanical Engineers 
will assemble in St. Louis at that time 
to see the Gardner Cup Races and a 
unique airplane show where manufac
turers may exhibit without cost. The 
St. Louis Chamber of Commerce is 
financing all arrangements. This or
ganization has been especially active in 
aeronautics. 

There is a 

'Jfcos or 

7iijfor 

Temperature 

Instrument 

for every 

purpose 

my lor ln.,sf.~'!!/!!..~~t .C.~mpanies 
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Do You Realize 

Just ~ow Strong 

r-e'.J" 
rvngest 
Form 

a Ball is? 
Ball crushing 

machine ·in· New 
Departure testing 
laboratories~ 

T o determine more easily the strength of 
steel balls used in New Departure Ball 

Bearings it has been found necessary to stress 
the balls under extremely severe ~onditions. 

The balls are placed "three-in-line" to obtain 

Ininimuin contact areas. 
On a one-inch ball the testing machine im

poses a unit pressure of a million and a quarter 
pounds per square inch before the crushing 

load is reached! 
Note, however, that under normal bearing 

loads close-curvature raceways reduce this unit 

stress approximately 420 p_ercent and· greatly 
increase resisting capacity. 

Add to this enormous strength the fact that 
the friction-coefficient of a steel ball traveling 
under heavy loa'd is practically no greater than 
that of starting ... and you have some of the 
reasons why New Departure Ball Bearings are 
so often selected wherever utmost efficiency and 
endurance are prime considerations. 

The New Departure Manufacturing Com
pany, Main Office and Works, Bristol, Connec
ticut; Detroit, Chicago and San Francisco. 

NEW DEPARTURE 
BALL BEARINGS 

1277 

Patroni~e our advertisers and mention the Teclwo-Log. 
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A History of the Blarney Stone 

Blarney Castle was built about the mid
dle of the fifteenth century. Its walls 
were eighteen feet thick, and it was, 
therefore, a notable fortress in those 
days. In 1602; when the Spanish were 
exciting the Irish chieftains to harass 
the English authorities, Cormack Mc
Dermot McCarthy held, among other 
dependencies, this castle. He concluded 
an armistice with Carew, the Lord 
President, on condition of surrendering 
the fort to the English garrison. Day 
after day ·his lordship looked for the 
fulf}llme~t of the compact, while the 
Irishman kept putting him off with soft 
speeches and delusive promises, until at 
length Carew became the laughing stock 
of Queen Elizabeth's ministers, and the 
dupe of the Lord of Blarney. Hence, 
the saying, "None of your Blarney talk." 
In 1643, Lord Broghill took and held 
the castle of Blarney for some time. 
After the restoration of Charles II, 
Lord Muskerry was created Earl Clan
carty, and his estates were restored to 
him. His son, Donagh, fought for 
James II, and the castle suffered another 
siege during the Orange troubles. Soon 
after that its fortifications and mansions 
were destroyed, and little of it was left 

(Continued from page 263) 

intact except the walls of the large 
square tower (120 feet high), which 
contains the celebrated Blarney Stone. 

The best informed, perhaps, designate 
this stone as set in the northern angle 
of the lofty castle wall, about twenty 
feet from the top, bearing this inscrip
tion: "Cormack MacCarthy fortis me 
fieri fecit, A. D. 1446." There is no 
way for a tourist to reach this stone 
except by being lowered by ropes, from 
the summit of the wall, at the peril of 
his life. At one time, however, there 
were so many adventurous souls who 
were ready to run the risk, that another 
stone was picked out by the village wi~
acres. This stone was only a few feet 
below the battlements, and bore the 
date 1703, with a part of the arms of 
the family of Jeffreys, into whose hands 
the castle had passed some years after 
it fell into ruin. Here it was possible 
to combine adventure with comparative 
safety, (that is, with only the peril of 
arm or limb) as, in order to kiss the sub
stituted stone, it was necessary for the 
tourist only to crawl through a broken 
place in the battlement, and induce some 

· friend to hold fast to his legs or feet 

while he reached the stone with his 
lips, hanging head downward. Even 
this did not satisfy the conscience of the 
head of the Jefferys family, who present
ly had the stone marked "1703" taken 
out of its place in the wall, and planted 
on the apex of one of the turrets, where 
it could tempt no one to harm. 

But, in the course of time, there came 
to Blarney a maniac, whose one hobby 
was to find the famou~ stone. (There 
is no doubt in my mind but what this 
m~n must have been a forester.) As his 
condition of mind was not recognized 
at once, he was allowed to go to the 
summit of the tower. What was the 
horror of the people when they beheld 
him climbing to the top of the parapet 
and executing a wild dance around the 
marvelous stone. Just when everyone 
was expecting him to fall and be dashed 
to pieces, he suddenly seized the stone 
and dropped it to the ground beneath, 
where· it was broken into three frag
ments. For a long time thereafter, the 
Irish guides used to point out these frag
ments, with the injunction to the visitor 
to kiss "i!llthe three halves" if he would 
imbibe any of its mysterious virtues. 

OF STRUCTURAL 
CLAY TILE··· 

Structural Clay Tile floors are ideally adapted 
to office and factory buildings, schools, hotels, 
apartment houses, stores and other commercial 
structures of every description. 

This type of floor is fireproof and sound-proof. 
It can be erected in a minimum of time and at. 
any time of year regardless of temperature and 
weather. 

Its light weight reduces the dead load on struc
tural steel and foundations, permitting sub
stantial economy of materials. 

STRUCTURAL CLAY TILE ASSOCIATION 
Formerly Hollow Building Tile Association 

,, . , ,,,,ENGINEERING :BUILDING . .CHICAGO; >ILLINOIS 

P.atronip:;e our advertisers and mention the Techno-Log. 
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Like the earning 
of a letter 

The earning of a varsity letter calls for better~ 
than-average performance. 

The Jenkins Diamond mark is much like a 
varsity letter. It is the sign of a valve built 
for better-than-average performance~a valve 
made to the highest standards in every stage 
of manufacturing processes. To earn the 
"Diamond" a valve must pass, at the Jenkins 
factory, a rigid test under pressures higher 
than those for which it is recommended. 

There are Jenkins Valves for practically every 
plumbing, heating, power plant and fire pro
tection requirement. Folder 100 gives a com
prehensive survey of the various representative 
types; let us send you a copy. 

JENKINS BROS. 
80 White St., New York, N.Y. 133 No. Seventh St., Philadelphia, Pa. 

524 Atlantic Ave., Boston, Mass. 646 Washington Blvd., Chicago, Ill. 
JENKINS BROS. Limited, Montreal, Canada; London, England. 

Jenkins 
VALVES 

Sincel864 

l Blasting Circuits 

! 
: 

W\;J !· ·!· I· ll 
E: E E t: 

Fig. 55-Parallel connections. A. Power or lighting circuit. 
B. Blasting switch for closing circuit. C. Leading wires of 
sufficient length to keep the switch' 'B'' a safe distance from 
the blast and to reach to the last hole to be fired. D. Bore 
holes with electric detonators. E. Connections between the 

detonator wires from holes ''D'' to the leadi_ng wire f'C''. 

Lesson No. 3 of 

BLASTERS' HANDBOOK 

E VEN the way that wires are twisted 
together in making connections has 

an important bearing on proper use of 
explosives. Electric blasting is hedged 
around with most elaborate rules and 
precautions. There are series and par
allel connections, parallel series and series 
parallel circuits. Blasting machines or 
power circuits for electric blasting are 
surrounded with great mystery; 

In Chapter Three of the Blasters' Hand
book this matter of blasting circuits 
is illustrated and comprehensively de
scribed. The selection and use of gal
vanometers, rheostats· and blasting 
machines are explained. Tells how to 
prevent misfires, how to test a circuit, 
how to locate· a break, how to use a 
resistance table arid many other practical 
phases of blasting circuits. 

The Blasters' Handbook, prepared origi
nally for the use of du Pont field service 
men, is an extremely practical reference 
and study work. Leading technical 
institutions are using the Blasters' Hand
book in their classrooms. Pocket size for 
your convenience. 

This coupon will bring you a copy 
FREE. Send it off NOW. 

REG. U.S. PAT. OFF. 

E. I. du Pont de Nemours & Co., Inc., 
~xplosives Department, Wilmington, Delaware. 

Without cost or obligation on my p'a.rt, please send 
me a copy of the "Blasters' Handbook." 

Name-------------------------------------------------------------------------------------------------------------------------------··---

Dormitory Room No·------------------------------------------Street ____________________________________ ~--·--------------

City .. _ ................................................................................... State ................ ' ...................... . 
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News from the Technical Campus 

Chemists Honored 
Gust E. Erickson, D. L. Fuller, A. 

E. Lyden and L. P. Moore, senior 
chemical engineers, have recently been 
awarded fellowships in chemistry. These 
fellowships are generally .given only to 
individuals who have taken at least one 
year of graduate work. 

Mr. Erickson will go to the Massa
chusetts Institute of Technology where 
he has been awarded a research assist
antship. 

Mr. Fuller has received the Good
rich Tire and Rubber Company schol
arship at the University of Akron at 
Akron, Ohio. 

. Mr. Lyden has been appointed assist
ant in chemical engineering at the Shef" 
field Scientific School of Yale university 
at New Haven, Conn. 

Mr. Moore will be connected with 
the Canadian Institute of Cellulose Re
search at McGill University, Montreal, 
Quebec. While working as research as
sistant he will study for the doctor's de
gree under Professor Harold Hibbert. 

Professor L. S. Ornstein from Hol
land's famous University of Utrecht 
traveled to Minneapolis. At Utrecht he 
IS professor of experimental physics, 

(Continued from page 27 4) 

director of the physics laboratory. At 
Minnesota he will give three lectures, 
one for the physics department, one for 
the School of Chemistry, last for the 
Minnesota section of the American 
Chemical Society. . 

Miners Leave /or Africa 
Lawrence Fetzer, W. ]. McLean, 

and LeRoy Hassenstaf of the School of 
Mines will soon leave for Africa. On 
May 6 Miners. Fetzer and McLean will 
entrain for New York, will sail for 

. Brussels on May 11, and then go to 
Belgian Congo. Mr. Hessenstaf will 
leave in June for Broke Hills, Rhodesia, 
Africa. In Africa they may meet Phil 
Merritt, Don Davis, and William Petti
john, also from Minnesota. 

Anglo-American mmmg companies 
operating in South Africa generally im
port American engineers to survey and 
analyze prospective sites. Africa con
tains much gold, many diamonds, also 
copper, coal, and oil. Germany's 
Schacht, "Iron Man" of reparations, be-, 
lieves that former German East Africa 
has resources that could pay the total 
debt demanded by Allied Powers. 

Steel Sheets 
THAT GIVE MAXIMUM RUST-RESISTANCE! 

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll_llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll\llllllllllllllllllllllllll 

In Africa Minnesota's Miners may 
kiboko belligerent blacks. Kibokos are 
heavy whips made from rhinoceros hide. 
They are used by African white men on 
blackamoors. In Africa an ancient caste 
system makes it necessary for whites to 
have many servants. Fetzer, McLean 
and Hass·enstaf will have valets, cooks, 
major domos, house men, chore boys, 
and these their assistants. 

A. I. E. E. Hears Anderson 
On Mav first the Minnesota Branch 

of the A.i.E.E. heard G: N. Anderson 
of the Northwestern Bell Telephone 
company. Speaker Anderson demon
strated the effect of suppressing higher 
and lower frequencies in the reproduc
tion of music and voice over transmis
sion lines. He also presented a combined 
visual and audible demonstration of the 
effect on transmission of trouble in tele
phone circuits. Toward the close of his 
talk, Mr. Anderson explained how cross
talk is produced between telephone cir
cuits, and demonstrated the effect of 
overloading vacuum tubes upon the 
transmission of speech and music. 

Highest quality steel sheets for the engi~ 
neering, railway, industrial and general 
construction fields. . This. Com parry is 
the largest and oldest manufacturer of 

Black and Galvanized Sheets, Keystone 
Rust-resisting Copper Steel Sheets, Tin 
and Terne Plates adapted to all known 
uses. Sold by leading metal merchants. 

The products of this Com
pany represent highest stand
ards of quality' and service. 
Mode right-sold right. AMERICAN DISTRICT SALES OFFICES: 

Chicago, De:nver, Detroit, 
Cincinnati, New Oileans, 

, e New York, Philadelphia, 
--CONTRIBUTOR To-·- s s·~ t: 1.:7' p Pittsburgh, and St. Louis. 

;!.~.7x~J:.o~:':~~~ TEEL I-IEE1"S 1or ,~_~very urpose :::~~o;;:;;;~.~~~~oC:.~~ 
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~~ c;~':\ A_merican Sheet and Tin Plate Compa_!!Y r 
· ~':. : i'\ General Offices: Frick Building, PITTSBURGH, P A. · _ 1 

~ SUBSIDIARY OF' / y 

UNITED STATES STEEL. CORPORATION 
PRINCIPAL SUBSIDI~RY MANUFACTURING COMPANIES: 

AMERICAN BRIDGE COMPANY CARNEGIE' STEEL COMPANY ILLINOIS STE"Ij:L COMPANY 1'HR LoRAIN STEEL COMPANY 
AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL Co:r<~PANY TENNESSEE COAL, IRON & R. R. COMPANY 
AMERICAN STEEL AND WIRE COMPANY FEDERAL SHIPBUILDING AND DRY DO.CK COMPANY NATIONAL TUBE CoMPANY UNIVERSAL PORTLAND CEMENT CoMPANY 

Pacific Coast Dz"stributors-United States Steel Products Company, San Francisco, Los Angeles, Portland, Seattle, Honolulu. Export Distributors-United States Steel Products Company, New York City 
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-depends upon the new power plant. 

Well heated class rooms, hot wa

ter for showers, light for campus and 

buildings and for midnight cramming, 

if need be- all these everyday 

essentials are dependent upon a con

tinuous supply of steam and power. 

C-E Boilers (Heine V type) fired by 

Green Forced Draft Stokers with C-E 

Fin tube water cooled furnace walls 

comprise the steam generating and 

fuel burning equipment of this mod

ern power plant .. 

• 
COMBUSTION' ENGINEERING 

CORPORATION 
lnternationc:tl Combustion· Building 

200 Madison Ave., New York 
A Subsidiary of 

INTERNATIONAL COMBUSTION E,NGINEERING CORPORATION 

Philip B. Maher 
Consulting Architect. 

Neiler, Rich & Co. 
Engineers 

C () M B U S,T I 0 N ENG I N E ERIN G 

•t · .. 
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Gas-Electric Cars 
lfT is only since the war that the ·gas
.Ji electric car for railroad work has 

come into prominence, but many 
vears have passed since the first gas
~lectric rail car went! into service. It 
was in 1890 that the Patton Motor 
Car company built a car powered with 
a small gasoline engine and with elec
trical transmission. In 1902 the first 
extensive application of gasoline driven 
cars was made by a French company for 
use in Hungary, their number being 
supplemented from time to time until 
there were approximately 70 in opera
tion in 1912. The latest reports indi
cate that of these there are approximate
ly 50 still in serviceable condition. 

Due to war activities and our subse-· 
quent entry, gasoline car development 
slowed down and finally stopped from 
1914 to 1920. However, prior to the 
war the chief obstacles to unqualified 
success were due to engine designs. 

The war brought about marked ad
vances in engine designs. About 1920, 
with increased operating costs, the rail
roads reopened the question of gasoline 
rail cars and a number of lightweight 
units were constructed. The first of 
these were simply highway trucks with 
flanged wheels instead of rubber tired 
wheels. These were light in weight and 
construction. Several modifications and 
improvements followed, but in general, 
the experience indicated the necessity of 
more power and heavier car construc
tion. 

The next major step was the coU:
struction of the Brill model 55 car. 
This conformed more closely to the 
ideas of the railroads and was found to 
be thoroughly practical for· light branch 
line service. The transmission of these 
cars was of the mechanical type but 
they helped greatly to bring the gas
electric rail car' to its present state of 
perfection. 

The next advances were made when 
the Electromotive Company applied elec
trical transmission to a 17 5 horse-power 
engine, and the Brill Company appeared 
with a 250 horse-power engine with 
electrical transmission. Every one of 
these cars proved themselves reliable 
where properly applie'd. 

There has been a decided increase in 

By H. H. HANFT, E. E. '25 
Westinghouse Railway Engineer 

the use of the electrical transmission on 
the gasoline driven rail cars in recent 
years, and this form of transmission has 
been selected for the large majority of 

HUGO H. HANFT 
Mr. Hanft is seen standing on one of the· 

exterior galleries of the Milan Cathedral. 

all cars bought within the past two 
years. 

While as yet the use of the gas-elec
tric car is not practical on main lines, it 
has proven more satisfactory and more 
economical than steam locomotives on 
branch lines. Its operating cost is 
about one-half that of a steam locomo
tive. In addition, there are a number 
of indirect returns which are exceedingly 
difficult to evaluate, such as reduced 
right of way maintenance, reduction of 
attendant facilities, and charges, and im
proved public relations. 

The savings effected by rail car op
eration are due to saving in, crew ex
pense, saving in fuel, reduction of main
tenance and attendant charges, and im
proved availability. The original light 
weight car often saved its price within 
the first year and the modern cars usu
ally require less than two years. 

The thermal efficiency of the gasoline 
engine is more than three times that of 
a steam engine. Statistics show that the 
thermal efficiency of a steam engine is 
not over 6 per cent while that of a gaso
line engine is 20 per cent. Another ad-
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vantage that lies with the gasoline elec
tric rail car is that of availability of 
service. Where the average steam loco
motive operates 113 miles per day, the 
gas engine plant can easily average from 
three to four times this amount. 

There are three types of transmission 
with the gasoline drive, namely, me
chanical, hydraulic and electrical. Of 
these the electrical form of transmission 
embodies qualities which render it the 
most practical for railway propulsion, 
especially for engine sizes about 125 hp. 
The essential advantages which make 
the electrical transmission the most de
sirable are the smooth flow of power 
to the wheels regardless of tractive ef
fort or speed, the flexibility of control 
and application of power, and the ab
sence of rigid or troublesome mechanical 
connections between the spring mounted 
en'gine and the wheels. 

With ·electrical transmission the en
gine is directly coupled to a simple gen
erator which furnishes power to propul
sion motors geared to the axles. An 
auxiliary generator also driven by the 
engine furnishes power for exciting the 
field of the main generator. The con
trol of power is simple, usually being ac
complished simply by varying the engine 
speed, automatic adjustment of the cur
rent and voltage being built into the ap
paratus. 

In the electrical system of power 
transmission as in any other system, the 
problem of the auxiliaries is trouble
some. Pressure air for the brakes must 
be provided and also cooling air to the 
radiators. Batteries must be charged 
and in some cases heat and light pro
viding for trailing cars. It is these aux
iliaries which cause a large part of the 
apparent complication in the self pro
pelled vehicle and yet these auxiliaries 
must be provided for, whatever system 
of transmission is employed. 

The steam locomotive is not seriously 
threatened in the near future, but its 
position will depend upon the rate of 
progress which its designers can provide. 
It will be supplanted in a number of 
places by electrification, because the' lat- · 
ter can show economies of operation 
which cannot be attained by steam or 
gas-electric engines. 
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Some Factors Affecting the Strength 
of Concrete By JoHN SKIDMORE, c. 'E. '30 

C\ INCE the invention of portland ce
O ment of Aspdin, of Leeds, Eng-

land, in 1824, concrete has revolu
tionized structural methods and has 
come to be one of the most widely used 
materials in structural work. Although 
discovered slightly more than a century 
ago, it was not until fairly recently that 
any scientific research was done to dis
cover, if possible, wha:t methods of mix
ing, placing and curing t~e concrete 
would lead to desirable results in the 
way of strength, durability and econo
my, which are three prime requisites of 
practically all concrete1 • ·This article 
will deal largely with the results of ex
periments carried on at the Structural 
Materials Research Laboratory with the 
co-operation of Lewis Institute and the 
Portland Cement Association. 

The results of these experiments show 
that the quantity of mixing water is of 
vital importance in designing concrete of 
a given strength; that longer periods of 
mixing increase the strength of the con
crete at a given age; that the presence of, 
moisture after the concrete has set fur-

lBy mixing is meant the mixing together of ag
gregate (that is, the sand, and gravel or crushed 
rock} cement, and the water. 

By placing is meant the deposition of the 
plastic concrete into forms that hold it in the de
sired shape until it has solidified. 

By curing is 'meant the treatment of the con
crete (after it ha·s solidified'). to increase its 
strength by furthering th'e process of hydration of 
the cement. ' 
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thers the process of hydration, making 
the concrete stronger and more nearly 
water-proof; that concrete cured at 20° 
F. is only 41 per cent as strong as con
crete cured at 70° F. 

.Concrete is a mixture of portland ce
ment, water and inert materials, put in 
place in a plastic condition but harden
ing soon after, due to the chemical re
action which takes place between the 
water and the cement. Since concrete 
cannot be tested for quality at the time 
it is placed, the methods of mixing, plac
ing and curing, and protection during 
the curing period are of the utmost im
portance if the finished product is to 
meet the requirements of the work for 
which it was intended. The effect of 
each of the above factors has been de
termined by exhaustive research and ex
perimentation the results of which make 
it practicable to design mixtures so that 
the qualities of the concrete can be cal
culated with considerable accuracy at 
the time of placing. 

· Perhaps the most notable fact brought 
to light by these experiments was the 
effect on the concrete of the quantity 
of mixing water. This discovery, 
known as the water-cement ratio 
strength law, may be stated as follows: 

For given materials and methods of 
manipulation, the strength of concrete is 
determined solely by the ratio of the 
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volume of cement, so long as the mtx
ture is plastic and workable. 

Stated differently, if a definite amount 
of cement and water are used in a con
crete mixture, the strength of the con
crete at a given age is fixed, regardless 
of quantity of aggregates used, provided 
the mixture when made, was plastic and 
workable and the aggregates were clean 
and made up of sound particles. Thus 
it will be seen that designing a concrete 
of a given strength consists in selecting 
the water-cement ratio corresponding 
to that strength and then finding the 
combination of aggregates which will 
give the desired workability when mixed 
with cement and water in this ratio. 
The weak point of this law is the term 
"workable." Each man has his own 
idea as to when a concrete mixture is 
workable. The tendency, in any case, 
would be to facilitate handling and plac
ing by incorporating more water in the 
mix, thus increasing the ratio of water 
to cement and causing a corresponding 
decrease in the strength of the concrete 
at a given age. 

It will be observed that, using equal 
volumes of cement and water, concrete 
has a compressive strength of 2,000 
pounds per square inch at the end of 
twenty-eight days, whereas concrete 
made using only half as much water as 
cement has a compressive strength of 
5,300 pounds per square inch at the end 
of the same period. 

Not onlv does the water-cement ratio 
control th~ compressive strength of con
crete but also other desirable qualities, 
one of which is impermeability. This 
fact will be more easily appreciated if 
the cement paste is thought of as a glue 
which holds the particles of the aggre
gate together. The greater the density 
of this glue, the greater the impermea
bility of the concrete. Impermeable con
crete requires non-porous aggregates thor
oughly incorporated in a cement paste 
which is itself impermeable. An imper
meable paste is obtained only with a low 
water-cement ratio; thorough incorpora
tion of the aggregates requires a mixture 
that is plastic and workable. Therefore 
a low water cement ratio insures a high
ly impermeable concrete. 

The proper control of the water-ce
ment ratio, however, is only one of the 
factors to be considered in the produc
tion of high quality concrete. To obtain 
the best results, some standard procedure 
of mixing, placing, and curing should be 
adopted, and adhered to as nearly as pos
sible at all times. 
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Tests prove that the strength of con
crete is increased by longer periods of 
mixing. The strength increases rapidly 
for periods of mixing up to about two 
minutes. Concrete mixed for two min
utes is from 20 to 35 per cent stronger 
than concrete mixed only 15 seconds. 
Furthermore, tests show that thorough 
mixing produces more uniform concrete. 
Test specimens made of concrete mixed 
15 seconds showed a variation of indi
vidual specimens of about 30 per cent 
from the average strength while speci
mens made of concrete mixed two min
utes varied less than 10 per cent. Thor
ough mixing gives increased workability 
which facilitates the handling and plac
ing of the concrete. Another advantage 
of thorough mixing is the production of 
homogeneous concrete, which is neces
sary if the cement is to be water tight. 
This quality is of great importance, es
pecially in northern United States where 
the concrete is exposed to freezing. A 
porous concrete absorbs water easily and 
the expansion and contraction of the 
water when it freezes and melts results 
in the weathering of the surface and 
eventual disintegration of the entire 
mass. Again, concrete that is not homo
geneous will be composed of small par
ticles that do not contain the same 
amounts of cement. Since the porosity 
of concrete is dependent on the gel or 
glue that holds the particles together, it 
follows that the particles containing the 
greater amount of cement will be more 
dense because of the greater amount of 
glue present and the result will be a 
concrete that consists of alternate dense 
and porous parts. The porous spots will 
absorb more moisture than the more 
dense portions; and. since concrete ex
pands when it absorbs water, the por
ous particles w.ill expand more than the 
remainder of the concrete, setting up 
internal stresses which may result in 
cracking of the concrete. 

After the concrete has been mixed 
and placed follows a ·period during 
which the concrete is said to be setting. 
The concrete solidifies in . a compara
tively short time but the hardness keeps 
on increasing indefinitely so long as tem
perature conditions are favorable and 
moisture is present to complete the hy
dration. Tests indicate that damp stor
age of concrete after it has solidified in
creases compressive strength materially. 

If the concrete is allowed to dry out 
too soon after it has set, only a part of 
its potential strength will . be attained. 
Furthermore, _after concrete has once 
been dried out, the presence of moisture 
will not further the process of hydration 
and therefore the strength of the con
crete is increased. The reason for this 
is that each small particle of concrete is 
surrounded by a thin layer of highly im
permeable cement gel formed by the ac
tion of cement and the small amount of 

water present before the concrete had 
dried out. Proper curing increases the 
impermeability of concrete by making 
more complete the ·process of hydration. 
Thus, the production of strong imper
meable concrete necessitates curing in the 
presence of moisture for a period after 
the concrete has solidified. 

The length of the curing period, con
sidering the strength of the concrete 
alone, should be as long as possible. It 
is necessary, however, for economic rea
sons, to make the period as short as pos
sible consistent with obtaining concrete 
of a given strength. Various mHhods 
of curing concrete other than by wetting 
with water have been tried. The most 
common method is the use of calcium 
chloride, both in solution in the mixing 
water and spread on the surface of the 
concrete after it has solidified. The lat
ter practice is objectionable, however, 
because at present, no device has been 
perfected that will spread the calcium 
chloride evenly over the surface of the 
concrete. The calcium chloride acts as 
a curing agent by absorbing moisture 
from the air, thus keeping the surface of 
the concrete moist. If the calcium 
chloride is not spread evenly over the 
surface of the concrete, there will be a 
greater amount in one place than in an
other; the greater amount of calcium 
chloride will absorb the greater amount 
of water; and the concrete immediately 
underneath will be or greater strength 
because of the more complete hydration 
of the cement due to the presence of a 
greater amount of moisture. The re" 
sult will be a concrete that is made up 
of strong and weak portions. Such con-
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crete will not bear up under loads as 
well as concrete that is homogeneous 
with respect to strength. It will be 
noted· that even though the concrete was 
properly proportioned, mixed and placed, 
the final result is concrete with a segre
gated internal structure. 

Experiments involving the use of cal
cium chloride in solution in the mixing 
water were conducted recently by A. S. 
Levens of the College of 'Engineering 
and Architecture, University of Min
nesota. Experiments were made with 
specimens containing up. to 5 per cent 
calcium chloride. Figure 4 shows a 
part of the results obtained through this 
experiment. In every case the use of 
calcium of chloride up to 2 per cent of 
volume of the current produced con
crete of the greatest tensile strength at 
the end of a given period. Amounts in 
excess or deficiency of 2 per cent pro
duced concrete with a lower tensile 
strength. The strongest specimen test" 
ed was one that contained 2 per cent 
calcium chloride cured one day in a 
moist chamber and then air cured until 
tested at the end of seven and twenty
eight day periods. Specimens containing 
no calcium chloride and which were 
cured in a water bath were stronger 
than those containing no calcium chlor
ide and which were air cured. In the 
case of the air cured specimens, the use 
of more than 2 per cent calcium chlor
ide caused a sharp decrease in the ten
sile strength of the concrete. The dis
advantage of using calcium chloride as 
an integral part of the mix is that it 
causes shrinkage of the concrete. When 

(Continued on page 289) 
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The Chemist Turns Inspector 
By HowARD DRAPER, CH. E. '29 and L. B. OTis, CH. E. '29 

BATTLE cry around the chemistry 
building: "Have you got your 
tickets yet?" "Are you sleeping 

upper or lower?" No, it was not in an
ticipation of a football trip-just the 
senior chemical engi'neers looking for
ward to their ·annual spring inspection 
spree to Chicago and its environs. 

To make a long story short, we em
barked on two special Pullmans under 
the able chaperonage of Doctors Mann, 
Montonna and Montillon of the En
gineering Department, who saw to it 
that we indulged in nothing but the 
mildest forms of amusement (craps, 
poker, etc.). After a short time we 
learned that Dr. Mann is quite a shark 
at poker, and after the first night out the 
wiser boys played bridge. 

The lads who were up woke those 
who had had some sleep as the train 
pulled into Green Bay at six A. M., 

when~ we had breakfast, or whatever 
you might call it, at the depot. We ar
rived at Appleton at seven-thirty and 
walked to the· hotel, as per the itinerary 
sketched out by the professors in charge. 
This itinerary, by the way, gave the 
plans for the trip in the most minute 
details. 

A bus, furnished by the Kimberly
Clark Paper Co. took us the three miles 
to their plant, which is north of Apple
ton on the Fox River. We were initi
ated into sight seeing by being shown 
the intricacies of paper-making. This 
company manufactures it from wood
pulp by a chemical and mechanical proc
ess. The company gave us a very good 
lunch gratis, but·some of the boys were 
a bit bashful about the free-lunch propo-

sition, since they were too young to ap
preciate the free lunches accompanying 
beer in the saloon days. 

We then saw paper made from rags 
at the Fox River Paper company, lo
cated in the city of Appleton on the Fox 
River,. This plant is the haven of the 
old rags sold to the junk-man. How
ever, these same old rags go to produce 
a very fine grade of paper. Our respect 
for the plant grew as we were presented 
with a generous sample of fine bond pa
per. Different trade-marks in the wa
ter-markings are one of the features of 
Fox River Paper. 

The evening train bore us into Mil
waukee, and we took the Wisconsin by 
storm. They knew we were coming, but 
we managed to surprise them anyhow 
and disorganize their forces. However, 
room.~ were eventually secured. A bur
lesque show across the street from the 
hotel did not add to the moral uplift of 
the boys, and a few succumbed, while 
others used the telephones in their rooms 
to good advantage to get in touch with 
various female acquaintances, and the 
more successful socialized. The remain
der made arrangements for future eve
nings. However, some of them took the 
trip seriously and wrote up the first in
stalment of the report on the trip. 

Next morning found "Doc" Mann 
clucking around trying to gather his 
chicks together. After a careful census 
of noses disclosed that all were pres
ent; we took one of Milwaukee's fancy 
double-jointed streetcars by storm and 
. proceeded merrily (to the consternation 
of the conductor) for Pfeister-Vogel 
Leather Company. As a. kindly note of 
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warning, we would suggest that anyone 
taking a pleasure trip avoid approaching 
the vicinity of a tannery, as it is upset
ting to say the least. The deleterious 
odors thereof do not tend to make a 
hasty breakfast more digestible-at least, 
not in the writer's case. 

Our olfactory nerve was somewhat 
mollified by our visit' to the perfumed 
atmosphere of the Palmolive Soap com
pany, where, much to our disgust and 
chagrin, Palmolive soap was made with
out dye, as we had supposed. For the 
enlightenment of those who did not see 
it, we may mention that the color is due 
to the natural color imparted to the soap 
by palm and olive oil. Here, too, we 
received samples of soap, shaving cream 
and powder, which were welcomed by 
the more forgetful rrten. 

After gulQing down a hasty lunch, 
we then enjoyed a street-car ride to the 
United States Glue plant. Products of 
this plant are gelatine, glue and fertil
izer, but after our initiation at the tan
nery, the glue factory seemed mild in 
comparison. That night, the waitress in 
the restaurant brought us J ell-o for des
sert. We haven't forgiven her yet. To 
the best of our knowledge, thirty-three 
dishes went back untasted. 

* * * 
Another sesswn of Milwaukee night 

life. 

* * * 
The next morning was spent in a man-

ner quite similar to our first in Milwau
kee and we arrived at the plant of the 
Pittsburg Plate Glass company. How
ever, do not be misled by the name
this plant manufactures paints, varnishes 
and lacquers. · The more experimental 
boys bore resemblances tq barber poles 
by the time we left. 

We next visited the Milwaukee coke 
and gas plant, where the complex mate
rial, coal, is transformed into coke and 
gas. Being in the gashouse district, 
some of the boys partook of veal stew. 
After the first orders of stew were 
served, the remainder changed their or
ders to roast beef as the stew bore too 
much of a resemblance to the raw mate
rial used in the glue factory. 

After lunch, a short boat ride in the 
good ship Sally was taken to Jones Is
land, the location of the Milwaukee 
sewage disposal plant, where we saw the 
process of purifying sewage and the sep
aration of the solid material from the 
water, which came off in a form suitable 
for drinking purposes. The solid mate
rial was converted into the fertilizer 
known under the trade name of "Mil-· 
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organite" (Mil for Milwaukee, "org" 
for organic and "nite" for nitrogen). 

We left Milwaukee 'with the pleasant 
memories of a tannery, glue factory and 
a sewage disposal plant. We arrived in 
Chicago that night and most of us were 
ready to· call it a day, ;.nd tUlned in at 
the Atlantic Hotel. The next day being 
Sunday, we partially caught up with our 
sleep; Not satisfied with the routine 
specified in the travelogue, some of us 
inspected the field museum, while oth
ers visited Lincoln Park and its zoo. 
For some reason or other, none of our 
band were mistaken .for the monkeys, 
even though they did eat peanuts. 

The next morning we traveled on the 
Illinois Central Blue Island Express to · 
Kensington, to visit the famous Sher
win-Williams Paint company. On our 
arrival there, one of our important mem
bers, none other than "Borox" was 
found missing. However, he finally ar
rived, amidst much cheering, having 
caught the next train. At this plant we 
saw them ~aking the red dye used in 
printing government postage stamps, and 
also that on the "Lucky Strike" cigar
ette package. 

The Universal Portland Cement com
pany at Buffington was the next to re
ceive the numerous foolish questions with 
which we distracted our guides. At this 
plant vve received our second free lunch, 
and found that our appetites had im
proved appreciably since the Kimberly
Clark free lunch. After lunch, dressed 
similar to the motorist of 1905 or there
abouts, in linen dusters and caps, we 

walked through the plant. We then 
returned to Chicago via bus and con
tinued our social activities. To keep up 
its reputation, Chicago had a killing for 
us-a woman being shot by revenue 
agents. 

The next morning we visited the Argo 
Corn Products Refining company to see 
them manufacture starch and syrup. 
The Western .Electric company fol
lowed -Western Electric being ' the 
birthplace of modern telephones and 
equipment as well as television. 

vVe returned again to the Atlantic 
Hotel and resumed extra-curricular ac
tivities along the great White Way. 

The next morning we assembled at 
the Standard Oil company in Whiting, 
Indiana. During our sprint over the 
720 acres c.overed by this plant behind 
a long-legged guide who made Nurmi 
seem a snail, we remembered "Doc" 
Mann's cautions to the ·effect that he 
didn't care to see any of us lagging more 
than a mile behind the rest, as he 
couldn't see any farther than that. How
ever, there was no chance of anybody 

, getting a mile behind "Doc" Mann, be
cause he brought up the rear a mile be· 
hind everyone else. After this we .did 
not hear much more about a bet which 
was made earlier in the trip between him 
and Fred. Hovde as to whom had the 
best endurance. 

,The rest of the day was occupied in 
inspecting the Grasselli Chemical com
pany and the U. S. Lead Refining com
pany. In the latter plant considerable 
quantities of silver and gold were recov-

ered from the crude lead. We were 
permitted to view $500,000 worth of 
silver in a vault. We were amazed at 
the safety enjoyed by this company at 
such a close proximity to Chicago. How~ 
ever, we were informed that anyone ma
liciously entering this plant might ·be 
greatly shocked at what he found there. 
-high voltage wire protection. 

The next morning we packed up and 
left for the Illinois Steel company at 
South Chicago. After seeing tons of 
molten steel being tossed around by 
cranes as easily as one would handle a 
glass of water, we continued 0ur jour
ney to Joliet, where we saw steel wire 
drawn down to small sizes and then 
woven into wire fences. Our next visit 
was Ottawa, where we remained over 
night and visited the National Plate 
Glass company the next morning. 

The last plant to receive our atten
tion was the Western Clock Company, 
home of the famous W estclox .line. 

If one alarm clock at 7 :30 A. M. 

seems noisy, one should hear a thousand 
ringing in the testing room all the time. 
These clocks woke us up to the fact that 
our trip was practically over. In cele
bration of this event, Dr. Mann treated 
us all to a street-car ride to the station. 
The train pulled in and we piled on ; of 
course, there were those who didn't 
know when they'd had ehough and those 
who went to bed. With the appearance 
of the Foshay tower in the dim horizon, 
we realized that a red-letter day in our 
life-the spring inspection trip-had 
come to an end. 

Some Factors Affecting the Strength of Concrete 

used in excess of two per cent, calcium 
chloride causes shrinkage. 

For this reason, calcium chloride 
should not be used in winter construc
tion Work to lower the freezing point •of 
the concrete or as a substitute for heat
ing the water and aggregate and pro
tecting the concrete after it is in place 
as the resulting shrinkage and cracking 
will involve far more serious results 
than would be justified in the economy 
resulting from not heating the constitu-

(Continued from, page 287) 

ents of the mix and protecting the con
crete after it has been placed. The ef
fect of the temperature on the rate of 
hardening of the concrete is shown very 
clearly by the accompanying graph. The 
strength of concrete cured at 70° F. for 
twenty-eight days was taken as the basis 
and all other specimens were figured on 
a percentage basis. Thus, at twenty-two 
days, concrete aired at a temperature of 
90° F. was about 10 per cent stronger 
than concrete cured at 70° F. for the 

same length of time. ·Concrete cured at 
50° F. for twenty-eight days was only 
82 per cent as strong while that cured 
at 20° F. was only 41 per cent as strong 
as the concrete cured at 70° F. 

The ultimate possible strength attain
able by concrete is dependent on the 
conditions at the time of. mixing, plac
ing, and curing; that is, the aggregate, 
the water-cement ratio, time of mixing·, 
method of placing, length of curing pe
riod, and method of cuting. 

BOOKS and SUPPLIES of ALL KINDS 

German Books for Chemists 

Minnesota Co .. operative Company, 1501 'University Ave. S. E. 
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News from the Technical Campus 
Arabs Initiate 

Thirteen 
At the last meeting of the Arabs, tech

nical schools dramatic organization, ini
tiation ceremonies were held, and offi
cers for the coming year were elected. 

Thirteen undergraduates promised to 
uphold the traditions of the organiza
tion, and pledged themselves to secrecy 
and service. Those to receive pins were : 
Edwin L. Ager, Richard Bennion, James 
Dennerly, Gilbert Green, Robert Hel
ler, Charles Hubley, Carl Ave LaUe
mont, 0. Reginald Lindstrom, C. W. 
MacMullen, ]. P. Shirley, Clifford 
Stephens, and Raymond Trueman. 

Francis J. Fox was· chosen president 
of the organization for the season of 
1929-30. Mr. Fox has been active on 
the Minnesota Techno-Log for the past 
three years. In collaboration with Rob
,ert J. Ginnaty, he wrote- Enginferno, 
the production offered by the Arabs dur
ing the present season (Techno-Log, 
May, 1929). Other officers elected 
are: J. P. Shirley, vice-president; J. 
Rex Severson, treasurer, and Francis 
Gorman, secretary. 

Following a banquet at the Pagoda, 
a short resume of the season's activities 
was given by Donald Felthouse, retiring 
president. Mr. Felthouse pointed out 
that the present season was one of the 
most successful in Arabs history. Said 
he further: "The organization may just
ly claim as its greatest achievement the 
formation of friendships. Friendships 
that have been welded in the fire of mu
tual sacrifice to withstand the separa
tion of future years." 

A.S.C.E. Committee Meets 
Ora M. Leland, Dean of the Col

lege of Engineering and Architecture, 
Dean of the school of Chemistry, jour
neved to New York. There assembled 
th~ committee on student affairs recent
ly appointed by Anson Marston, presi
dent of the American Society of Civil 
Engineers. · 

Other members of new committee: 
Engineer-chairman H. P. Hammond, 
professor at Brooklyn Polytechnical In
stitute; Engineer G. H. Fenkell of De
troit; Engineer George L. Lucas of New 
York; Engineer Charles W. Sherman of 
Boston. 

Student chapters of the American So
ciety of Civil Engineers number ninety
five, have total enrollment of over 5,000 
prospective engineers. At Minnesota 125 
undergraduates display A.S.C.E. pins; 
sponsor educational films - "Power," 
"Conowingo"; hold occasional smoke~s. 

Precocious Professors 
Play Pranks 

On the occasion of the marriage of 
J. E. Larson, instructor in mechanical 
engineering, prankish professors played 
pranks. Profiting by the absence of Mr. 
Larson, his colleagues bedecked his of
fice with gay streamers, old shoes, rice, 
and other humorous decorations usually 
considered appropriate. 

Mr. Larson had left for Hastings, 
Minn., where his marriage to Miss Ada 
Locker was solemnized. Following the 
ceremony, Mr. and Mrs. Larson mo
tored to Brainerd, then to Gull Lake 
and will spend the rest of their honey
moon at Itasca .Park. 

Navy to Select Grads 
/or Flight Training 

Naval officers during the month will 
select twenty University graduates for 
aeronautical training in the United 
States Naval Reserve and the Marine 
Reserve. 

The individuals chosen will take a 
ground school course at the University 
and the Naval Reserve Armory begin
ning with the fall term. After com
pleting this successfully, they will be 
sent for a month's training to the United 
States Naval Aviation Base at Great 
Lakes, Illinois, and later to Pensacola, 
Florida, where they will receive a mini
mum of ·200 hours of flight instruction. 

Upon completion of the course, stu
dents will be given an examination and 
commissions in either the naval reserve 
or the marine corps reserve. 

A. C. S. To Meet 
in Minneapolis 

The American Chemical society will 
hold its annual ;Fall meeting in Minne
apolis from September 9 to 13. Dr. 
Samuel C. Lind, director of the School 
of Chemistry at the University, is chair
man of the executive committee in charge 
of general arrangements. 

It is believed that over 2,000 chemists 
from the United States and foreign 
·countries will attend the meeting. The 
American Chemical Society has a mem
bership of approximately i 7,000, is the 
largest independent scientific organiza
tion in the United States. 

Dr. Irving Langmuir, president of the 
society, will deliver the principal ad
dress of the meeting. Dr. Langmuir re
cently spoke in Minneapolis as a guest 
of the School of Chemistry (Minnesota 
Techno-Log, April, 1929). 

The committee members from the 
University include Professor R.· E. Kirk, 
secretary; Professor R. E. Montonna, 
treasurer; C. H. Bailey, R. A. Gartner, 
George Glocker, W. M. Lauer, C. A. 
Mann, Charles Rosenblum, L. H. Ry
erson, and M. C. Sneed. 

Beck Gets Law Honor 
Miss Eva L. Beck, secretary to Deans 

of the College of Engineering from 1910 
to 1921 recently received the degree of 
bachelor of laws at Minnesota college. 

Miss Beck was awarded a prize of 
$100 upon graduation for attaining the 
highest scholastic average in the senior 
class. She plans to enter legal work 
sometime during the fall. 

Techno-Log Announces New Officers 
1. P. Shirley and 1. Lamont Warrington Are Elected 

· to Head Magazine Next Year. 
]. P. Shirley and]. Lamont Warring

ton have been elected to the positions of 
managing editor and business manager, 
respectively, Of the TECHNo-LoG for the 
coming year. 

Mr. Shirley, who will succeed J. Ro
bert Ginnaty as managing editor, held 
the position of news editor on the TECH
No-LoG staff during the past year and 
was active in the last production of the 
Arabs. He was elected vice-president of 
the Arabs at _ the recent spring elec
tion. 

Succeeding W. Gerald Warrington 
as business manager is his brother, J. 
Lamont Warrington, who, during the 

past year, has held the position of busi
ness associate on the TECHNo-LoG staff. 

Mr. Warrington, who is a senior elec
trical engineer, has been active in cam
pus affairs for the past two years. He 
took one of the lead roles in "Engin
ferno," the most recent production of 
the Arabs, and was active on committees 
for Engineers Day and the 1929 Elec
trical Engineering party. 

At the annual TECHNO-LoG banquet 
in May, he was awarded a silver 
TECHNo-LoG key for meritorious service 
on the publication staff. 

Mr. Warrington is a. member of Syn
ton and Kappa Eta Kappa fraternities. 
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Those Honored 
Many technical students are included in the annual announcement of prizes, 

awards and elections to scholastic fraternities 

ARCHITECTURAL AWARDS 
The Moorman Prize was won by Dud

ley C. Bayliss. 
The Magney and Tusler prizes were 

awarded to James A. Brunet, Erling W. 
Nelson. 

The American Institute of Architects 
prizes were awarded to Frederick M. 
Hakenjos and Leland R. Amundson. 

The School of Architecture prizes were 
won by Gerhard C. Peterson, Melvin C. 
Stenrud. 

The Scarab medal in Architecture was 
won by Edward W. Hanson. 

The Alpha Alpha Gamma prize was 
awarded to R. C. Gherny. 

The American institute of Architects 
medal was awarded to Frederick M. Ha
kenjos. 

The William A. French prizes in in
terior decoration were awarded to Eugine 
Undine and Ruth Carter. 

ALPHA CHI SIGMA PRIZE 
The Alpha Chi Sigma prize, awarded 

each year to the male sophomore in the 
school of Chemistry having the highest 
scholastic average at the end of the winter 
quarter, was won by Donald G. Gernes. 

Pr DELTA EPSILON 
Engineers elected to Pi Delta Epsilon, 

honorary> journalistic fraternity are Fran
cis J. Fox, J. Wesley Gray, and W. Ger
ald Warrington. 

CHI EPSILON 
New members initiated during the past 

year in Chi Epsilon, honorary Civil Engi
neering fraternity are: James B. Janson, 
Robert N. Lohn, Rex S. Anderson, Harolt 
T. Clausen, Raymond E. Hertel, George 
H. Meffert, Lyell R. Shellenbarger, Rol
land W. Stoebe, Eugene W. Weber. 

ALPHA DELTA SIGMA 
Wesley Gray and Robert E. Stewart 

were elected to Alpha Delta Sigma, hon
orary advertising fraternity. 

TAu BETA Pr 
Tau Beta Pi, all engineering honorary 

fraternity, elected the following men dur
ing the past years: seniors, Leland R. 
Amundson, Lester F. Borchardt, Donald 
C. Felthous, Maurice C. Fetzer, David 
W. Glaser, John Gunnarson, Fred L. 
Hovde, Maoling Liu, Chester L. Nelson, 
Theodore A. Perry, Otto J. Pfeifer, Nor
dahl T. Rykken, Richard E. 'Daschner, 
Grant L. Waits, Peter Warhol; juniors, 
Rex S. Anderson, Bruce R. Colby, Byrnon 
R. Colby, Charles T. Hendrickson, Ray
mond E. Hertel, William Cameron Kay, 
Clarence A. Kutz, J. Theodore Lundquist, 
John H. Roe, Lyell R. Shellenbarger, Ray
mond Sheppard, Melvin C. Stenrud, Bruce 
V. Wallace. 

IoTA SIGMA Pr 
Iota Sigma Pi, honorary chemical soror

ity, has elected the following members 
during the past year: Kerel) E. Gilmore, 
Margaret Jump, Sistyr Remberta West
kemper, Sister Urban. 

PHI LAMBDA uPSILON 
New members elected to Phi Lambda 

Upsilon, honorary· chemical society, are: 
E. C. Bayfield, J. L. Beal, W. R. Brown, 
C. D. Byrkit, J. W. Read, E. M. Van 
Duzee, Stanley M. Jackson, John R. Mc
Donnell, Frederick C. Beyer, Donald G. 
Gernes. 

THE SIGMA Xr PRIZE 
This prize, which is awarded to under

graduates who have shown special skill in 
the field _of research, was won by Maurice 
G~ Fetzer. 

A. s. c. E. PRIZES 
The northwestern section of the Amer

ican Society of Civil Engineers offers 
prizes annually to the members of the stu
dent chapter submitting the best papers. 
These were won by Willard W. Fryhofer, 
Fred C. Frederickson, Lyell R. Shellen
barger, Grant J. Waits. 

TAu SIGMA DELTA 
Tau Sigma Delta, national honorary 

fraternity in architecture electe-d the fol
lowing men: Leland R. Amundson, Fred

. erick M. Hakenjos, Glyne W. Shifflet, 
James A. Brunet, Gerhard C. Peterson. 

THE SHELVIN FELLOWSHIPS 
Edward C. Truesdale, B.A. Carleton 

College, 1922, M.A. Harvard, 192'7. 
THE DuPoNT FELLOWSHIP IN 

DUPONT FELLOWSHIP 
The DuPont fellowship in Chemistry 

was awarded this year to Elmore H. 
Northy. 

PLUMB BoB 
P1umb Bob is art organization of senior 

men in the technical colleges who have as
sisted in the promotion of the general wel
fare of the university. The following 
men have been elected: Real to Cherne, 
Raymond C. Freeman, J, Robert Ginnaty, 
Frederick M. Hakenjos, Fred L. Hovde, 

.Lawrence E. Johnson, Leon A. Mears, 
William H. Painter, Harold W. Rehfeld, 
Nordahl T. Rykken, Louis M. Schaller, 
Stanton P. Wallin. 

ETA KAPPA Nu GREY FRIARS 
Elections to Eta Kappa N u, honorary Frederick Hovde has been elected to 

electrical engineering fraternity included Grey Friars, a senior men's honorary or
Lester F. Borchardt, William Devoy, _ ganization. 
Raymond Freeman, Maoling Liu, Johp. 
Millunchick, Lloyd Oman, William Pain
ter, Erling Saxhaug, J aines Specht, Fred
erick W. Suhr, Irwin Vignes, Glen Wil
liams, Homer Brown, Roy. Comstock, 
Ransford Fenton, Charles Hendrickson, 
Vernon Norman, John Roe, George 
Shortley, Karl Sommermeyer. 

Pr TAu SIGMA 
Pi Tau Sigma, honorary society m the 

department of mechanical engineering 
elected the following men: Melvin P. 
Fedders, Manford- P. Hanson, W. E. 
Reed, Howard D. Geise, Richard Guppy, 
Hugo V. Kajola, William A. Reichow, 
Adolph G. Ringer, Ray Sheppard. 

BooKS-TORE BoARD 
Engineers who have bee~· elected to 

serve on the Bookstore Board for the com
ing year are Leonard Melkus, Architec
ture; Clinton MacMullen, Chemistry; 
James Bailey, Electrical; Roland Stoebe, 
Civil; and Ralph Baskerville, Mechan
ical. 

ALL UNIVERSITY Co-uNCIL 
The following men have been elected to 

represent the technical colleges on the all 
university council: Hubert Tierney, School 
of Chemistry; Lyle Christensen, School 
of Mines; and Francis Mullen, Engineer
iJ1g and Architecture.· 

IRON WEDGE 
Harold Rehfeld and Louis M. Schaller 

have been elected to Iron Wedge, a senior 
honorary society. 

'SILVER SPUR 
Silver Spur, a junior men's organiza

tion, has· elected Curtis Crippen and Wil
liam Painter to its membership. 

THE PHI LAMBDA uPSILON PRIZE 
The Phi Lambda Upsilon prize, award

ed each year to that male student majoring 
in agricultural biochemistry, was awarded 
this year to Donald C. Gernes. 

THE CHEMISTRY FACULTY PRIZE' 
Awarded to that student who maintains 

the highest average in the work of the 
sophomore and junior years and the first 
two quarters of the senior year, it was 
won this year by Arvind E. Lynden. 

BoARD OF. PuBLICATIONS · 
W. 'Gerald Warrington, business man

ager of the· TECHNo-LoG during the past 
year, has been. elected to represent the 
College of Engineering and Architecture, 
the School of Chemistry, and the School of 
Mines on the board in. control of student 
publications for the next year. 
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Again-Speech! 
A. GAIN the cry is speech, speech, speech. 

1"\. We are told that we have courses in speech right ,in 
our own University.· But it has been rumored that the present 
courses are poorly conducted, ·inadequate, and fail in their 
major purpose. In order to ascertain the truth or falsity of 
this rumor an examination was made of the course in public 
speaking attended by engineers, and known as Speech 35. 

It was foun~ that there are some twenty individuals in 
the class, meetings are scheduled three times each week, are 
held twice some weeks, once other weeks. Up to mid-quarters 
each man made two talks. On the first of these he was re
quired to give a resume of his life's history. One student 
forced himself to the front of the room. Said he, "My name is 
Jomatz." He mumbled, shook his head and his knees and col
lapsed as he reached his chair. On his second and last venture 
little improvement was shown. 

In fact, students are even required to purchase text books,
full of information on "personality," how to "hold the audi~ 
ence" and such colorful admonitions as "Be Yourself," and 
the "chief thing to remember about the head . . . use it." 

Significance: Proficiency in public speaking, when not in
nate, can be obtained only through practice. Despite the most 
earnest attempts of an instructor, it is impossible to give ade
quate practice to each man when some twenty individua1s are 
clamoring for self-expression. It is useless to urge a speaker 
"to be natural" when· the prospect of a speaker's ·platform is 
more terrifying to him than dry land to a fish. 

Suggestion:· That small classes be originated. That attend
ance be demanded of every engineer for at least one quarter 
during his undergraduate years. That practice in large dosages 
be administered to every man three times each week. 

$1,000 

W E are often so busy that we do not have time to read 
even the technical journals and literature of ou~ own 

industry or our own jobs. 
The result is that today hundreds of executives are busily 

making mistakes and overlooking constructive ideas because 
they are denying their minds artd their businesses the benefit of 
the experience and stimulus of other men's ideas and findings. 

This train of thought comes as the result of an experience 
of a New York executive last year. }'his man called in a well
known business counsel to advise with him on a certain prob
lem in his business. The "expert" told him a story of another 
executive in a similar line who had worked out successfully 
this particular problem. That was all. · 

The bill was $1,000 and it was paid cheerfully, for it un
questionably pointed the right course~ . 

That executive does not know that the story he paid $1,000 
to hear was told in a business rpagazine that lay unopened on 
his desk even while he was talking with the "expert." And he 
probably never will discover it, for he is "too busy to read." 

Two Seas 

T HERE are two seas in Palestine. 
One is fresh, and fish are in it. Splashes of green adorn 

its banks. Trees spread their branches over it, and stretch out 
their ~hirsty roots to sip of its healing waters. 

Along its shores the children play, as children played when 
The Masterwas there. He loved it. He could look across its 
silver surface when He spoke His parables, And on a rolling 
plain not far away He fed five thousand people. 

The river Jordan makes this sea with sparkling water from 
the hills. So it laughs in the sunshine. And men build their 
houses near to it, and birds their nests; and every kind of life 
is happier because it is there. · 

The river Jordan flows on south into another sea. 
Here is no splasl~ of fish, no fluttering leaf, no song of 

birds, no children's laughter. Travelers choose another route, 
unless on urgent business. The air hangs heavy above its wa
ters, and neith.er man nor beast nor fowl will drink. 

What makes this mighty difference in these neighbor seas? 
Not the river Jordan~ It empties the same good water into 

both. Not the soil in which they lie; not the country. 'round 
about. 

This is the difference. The Sea of Galilee receives but does 
not keep the Jordan. For every drop that flows into it another 
drop flows out. The giving and receiving go on in equal 
measure. 

The other sea is shrewder, hoarding its income jealously. 
It will not be tempted into any generous impulse. Every drop 
it gets, it keeps. 

The Sea of Galilee gives and lives. This other sea gives 
nothing. It is named The Dead. 

There are two kinds of people in the world. 
There are two seas in Palestine. 

-BRUCE BARTON. 

Your Ideas and Opinions 
llEADERS, we welcome your opinions on engineering 
ft things of general interest, and about things on the Min
nesota campus. This is your publication-broadcast your ideas 
to the whole student body here. Maybe you have something 
up your sleeve; if so let us and the rest of the TECHNo-LoG 
readers hear about it. Drop into the office or write us a letter, 
but don't let your ideas slide off into oblivion. 
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THE 1929 ALUMNI DIRECTORY 
of the 

Technical Colleges of the University of Minnesota 
ABBREVIATIONS 

Courses Advanced Degrees 
A, Architecture; AE, Architectural Engineering; I, Interior 

Decoration; C, Civil Engineering; E, Electrical Engineering; 
M, Mechanical Engineering; G, General Engineering; Ch, 
Chemistry; Ch. E., Chemical Engineering; E. M., Engineer of 
Mines; E. M. ( Geol.), Engineer of Mines in Geology; Met. E., 
Metallurgical Engineer. 

CE, Civil Engineer; EE, Electrical Engineer; ME, Mechani
cal Engineer; MS, Master of Science; MS (Arch), Master of 
Science in Architecture; MS (CE), Master of Science in Civil 
Engineering; MS(EE), Master of Science in Electrical Engi
neering; MS (ME), Master of Science in Mechanical Engineer
ing; Ch.E., Chemical Engineer. 

*Deceased 

CHRONOLOGICAL DIRECTORY 
College of Engineering and Architecture 

F ROM 1875 to 1896 inclusive, the first degrees awarded for 
the regular four-year courses were Bachelor of Civil Engi

neering (1875), Bachelor of Architecture (1877), Bachelor of 
Mechanical Engineering (1878), and Bachelor of Electrical Engi
neering ( 1891). In this period, also, a few professional advanced 
degrees were given, as Civil Engineer in 1888, Mechanical Engi
neer in 1894, and Electrical Engineer in 1896. 

From 1897 to 1911 inclusive, the degrees of Civil Engineer, 
Electrical Engineer, and Mechanical Engineer were regularly 
awarded at the close of the four-year courses, and a few were 
given in 1912 and 1913. In 1908, however, five-year courses were 
established and at the end of the first four years, the degree o·f 
Bachelor of Science in Engineering was awarded for each of the 
three courses, civil, electrical, and mechanical, and also for a 
general course in engineering, which last had begun in 1900. 
Upon completion of the fifth year's work the professional degrees, 
Civil Engineer, Electrical Engineer, and Mechanical Engineer 
were given, the first being awarded in 1913. 

In 1921, the first degree became Bachelor of Science in Civil 
Engineering, Electrical Engineering, or Mechanical Engineering. 
The degree of Bachelor of Science in Architecture was estab
lished in 1916. The general engineering course was discon
tinued in 1923. The new requirements for the professional 
degrees of Civil Engineer, Mechanical Engineer, and Electrkal 
Engineer were adopted in 1921 and these degrees were placed in 
the Graduate School. 

1875 
Bachelor of Civil Engineering 

*Leonard, Henry C. (B. S. 1878) 
Rank, Samuel A. (B: S. 1875) 
*Stewart, Clark 

1876 
Bachelor of Civil Engineering 

*Gillette, Lewis S. (B. S. 1877, C. E. 1898) 
*Hendrickson, Eugene A. 
Thayer, Charles E. 

1877 
Bachelor of Architecture 

*Pardee, Walter S. 

1878 
Bache-lor of Mechanical Engineering 

Bushnell, Charles ·s. 
1879 

Bachelor of Civil Engineering 
*Dawley, William S. *Furber, Pierce P., Sr. 

1883 
Bachelor of Civil Engineering 

Peters, William G. *Smith, Louis 0. 

Certificate in Civil Engineering 
Holcomb, Alexander M. 

Bachelor of Mechanical Engineering 
Barr, John H. (M. S. 1888) 

1884 
Bachelor of Civil Engineering 

Hoag, William R. *Loy, George J. 
(C. E. 1888) *Matthews, Irving W. 

1885 
Bachelor of Civil Engineering 

*Fitzgerald, Patrick T. Reed, Albert I. 

Bachelor of Mechanical Engineering 
Bushnell, Elbert E. 

In 1928, the form of the Bachelor's degree in this college was 
changed to the original one used prior to 1878, namely, Bachelor 
of Architecture, Bachelor of Civil· Engineering, etc., and this 
form was used in June, 1928, and thereafter. Similar action 
was taken in the School of Chemistry. 

New Courses were established as follows: Agricultural Engi
neering in 1926; -and Aeronautical Engineering and Landscape 
Architecture in. 1928. 

1886 
Bachelor of Architecture 

*Woodmansee, Charles C. 
1887 

Bache,lor of Mechanical Engineering 
Crane, Fremont (B. S. 1886, C. E. 1898) 

Bachelor o/- Mechanical Engineering 
Andrews, George C. 

1888 
Bachelor of Civil Engineering 

Andersen, Christian 
Bachelor of Mechanical Engineering 

Loe, Eric H. 
Morris, John 0. (M. E. 1903) 

ADVANCED DEGREES 
Civil Engineer 

Hoag, William R. (B. C. E. 1884) 
Master of Science 

Barr, John H. (B. M. E. 1883) 
1889 

Bachelor of Civil Engitzeering 
Coe, Clarence S. 

Bachelor of 
Burt, John L. 
Dann, Wilbur W. 
*Gilman, Fred H. 
Greenwood, Williston 
Hayden, John F. 

1890 
Civil Engitzeeritzg 

Higgins, John T. 
(M.D. 1894) 

*Hoyt, William H. 
(C. E. 1898) 

*Smith, William C. 
Trask, Birney E. 

(C. E. 1894) 
Bachelor of Mechanical Engineering 

Gerry, Martin H., Jr. Nelson, Thorwald E. 
(B. E. E. 1891) Woodward, Herbert M. 

1891 
Bachelor of Civil Engineering 

Chowen, Walter A. Douglass, Fred L. 
(C. E. 1899) 
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. Bachelor of Electrical Engineering 
Gerry, Martin H., Jr. (B. M. E. 1890j 
Huhn, George P. 

Bachelor of Mechanical Engineering 
Aslakson, Baxter M. 

1892 
Bachelor of Architecture 

Goodkind, Leo Plowman, George T. 
Bachelor of Civil Etzgineeri1lg 

Hankenson, John J. Higgins, Elvin L. 

Bachelor of Electrical E1Zgineering 
Burch, Edward P. Gray, William I. 

(E. E. 1898) (E .. E. 1898) 
Burtis, William H. Howard, Monroe S. 

Bachelor of M echanicaJ Engi1leering 
Felton, Ralph P. 
Gill, James H. (M. E. 1894) 

1893 
Bachelor of Architecture 

lVIorse, George Washburn, Delos C. 
Bachelor of Civil Engi1leeri1lg 

*Anderson, Ole J. Hoyt, Hiram P. 
*Batchelder, Frank L. Mann, Fred M. 
*Erf, John W. (C. E. 1898) 

Bachelor of Electrical Engineering 
Chase, Arthur W. 
Dewey, William H. 
Guthrie, John D. (M. D. 1897) 
Morse, George H. (E. E. 1911) 
Reidhead, Frank E. (E. E. 1898) 
Springer, Franklin W. (E. E. 1898) 

Bachelor of Mechanical E1tgi1reering 
Anderson, Ole A. (M. E. 1908) 
Avery, Henry B. (M. E. 1898) 
Couper, George B. (M. E. 1902) 

1894 
Bachelor of Civil Engineering 

*Cunningham, Andrew 0. Johnson, Noah 
Gilman, James B. Weeks, William C. 
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Bachelor of Electrical Engineering 

Chalmers, Charles H. (E. E. 1903) 

Bachelor of Mechanical Engineering 
*Bray, George E. (M. E. 1904) 

ADVANCED DEGREES 
Civil Engineer 

Trask, Birney E. (B. C. E. 1890) 

Mechanical Engineer 

Gill, James H. (B. M. E. 1892) 

1895 
Bachelor of Civil Engineering 

Bohland, John A. Chapman, Leslie H. 
*Casseday, George A. Shenehon, Francis C. 

(C. E. 1900) 

Bachelor of Electrical Engineering 
Adams, George F. 
*Bishman, Adam E. 
Eddy, Horace T. 

Ford, Robert E. 

(E. E. 1896) 

(E. E. 1903) 
Rounds, Fred M. 
*T~nqer, Har.ry L. , 
Von Schlegell, Frederick: 

Bachelor of Mechanical Engineering 
Shepherd, Burchard P. Weaver, Albert C. 
*Tilderquist, William M. 

1896 
Bachelor .,f CivU Engineeritzg 

*Beyer, Adam C. *Jones, C. Paul 
Burch, Albert M. Long, Fred W. 

(C. E. 1898) 

Bachelor of Electrical Engineering 
Erikson, Henry A. (Ph. D. 1908) 
Magnuson, Carl E. (M. S. 1897, E, E. 1905) 
*Wheeler, Herbert M. 

Bachelor of A1 echanical E11gineeri11g 

Hastings, Clive 
Hilferty, Charles D. 
*Hugo, Victor 
Lang, James S. (E. E. 1897, M. E. 1899) 

Bachelor of Science {in Engineering} 

Hickok, Jessie E. S. (M. S. 1904) 

ADVANCED DEGREE 
Electrical Engine~r 

Eddy, Horace T. (B. E. E. 1895) 

1897 
Civil Engineer 

*Hewett, Frank M. Walker, Frank B. 
Lee, Engbret A. Woodman. Howard H. 

Electrical Engineer 

Abbott,. Arthur L. 
Chestnut, George L. 
Hibbard, Truman 
Lang, James S. (B. M. E. 1896, M. E. 1899) 
Markhus, Olaf G. F. 
Miller, William L. 
Myers, Mortimer 

Mechmzical Engineer 

Blake, Robert P. Lonie, James H. 
Craig, Robert E. .Savage, Edward S. 
Cross, Charles H. Silliman, Henry D. 

ADVANCED DEGREE 
Master of Science 

Magnuson, C. E. (B. E. E. 1896, E. E. 1905) 

1898 
Civil Engineer 

Glass, Clifton A. Taylor, Edward W. D. 

Electrical Engineer 

*Dahl, Hans F, M. McKeliip, Frank W. 
Gilchrist, Charles C. Wagner, Adolph W. 

Mechanical Engineer 
O'Brien, John E. W~ight, Roydon V. 
Willson, Manton F. Zeleny, Frank 

ADVANCED DEGREES 
Civil Engineer 

Crane, Fremont 
*Gillette, Lewis S. 
Hoyt, William H. 
Long, Fred W. 
·Mann, Fred M. 

(B. S. 1886, B. C. E. 1887) 
(B. C. E. 1876, B. S. 1877) 

(B. C. E. 1890) 
(B. C. E. 1896) 
(B. C. E. 1893) 

Electrical Engineer 
Burch, Edward P. (B. E. E. 1892) 
Gray, William I. (B. E. E. 1892) 

Reidhead, Frank E. 
Springer, Franklin W. 

.(B. E. E. 1893) 
(B. E. E. 1893) 

Mecl.anical Engineer 
Avery, Henry B. (B. M. E. 1893) 

1899 
Civil Etigineer 

Anderson, John G. 

Electrical Engineer' 
Artz, Emmanuel A. Huntoon, Milton B. 

(B. S. 1897) MacKusick, Elwood M. 
.Graling, Verney Pratt, Arthur K. 
Hildebrandt, Henry A. 

Mechanical Engineer 
Bayless, Harry C. Wenne,rlund, Elias C. 
Richardson, Wilbur P. 

ADVANCED DEGREES 
Civil Engineer 

Douglas, Fred L. (B. C. E. 1891) 

EleCtrical Engineer 
Huntoon, Milton B. 

Mechanical Engineer 
Lang, James S. (B. M. E. 1896, E. E. 1897) 

1900 
Civil Engineer 

Grime, Edwin N. Whitman, Edward A. 
*Prender·gast, Paul S. 

Electrical Engineer 
Dow, James C. Stussy, William T. 
*Johnson, Frank E. Thaler, . James A. 
Kinsell, William L. Thompson, Roy E. 
Parkhurst, Harleigh *Tracy, Fred G. 
Shumway, Ernest J. Wiltgen, Edward 

Mechanical Engineer 
Ashbaugh, Lewis E. *Higgins, Charles C. 

(C. E. 1907) Johnston, William W. 
Daniel; T. Lester Newhall, William B. 

ADVANCED DEGREE 
Civil Engineer 

Shenehon, Francis C. (B. C. E. 1895) 

1901 
Civil Engineer 

Everington, James W. Quense, John H. 
Gunstad, Paul I. (M. E. 1902) 
Klemer, Frank H. Strate, Thomas H. 
McKittrick, James 

Electrical Engineer 
Anderson, Martin E. Houts, Guy J. 
Blake, Henry B. Reque, Styrk G. 
Danner, Jake Tullar, Chas. E. 
Houlton, Amos D. 

M eclzanical Engineer 
Robertson, Philip W. 
Wilson, Eliel F. (E. E. 1902) 

Bachelor of Science {in Engineering} 
Groat, Ben. F. (L. L. B. 1908, L. L. M. 1911) 

1902 
Civil Engineer 

Allee, Da\;id A. 
Beaulieu, Richard L. 
Hallan, Christian 
Houston, George S. 
*Knowlton, Warren C. 

Lambert, Fred T. 
McClelland, Claude L. 
Shepley, Charles R. 
Weston, William S. 

Electrical Engineer 

Burns, Harvey L. · Nilson, . Wilhelm 
French, Edwin L. Spence, William J. 
McPherson, William B. Wilson, Eliel F. 

(M. E. 1901) 

Mechanical Engineer 

Acomb, William E. Quense, John H. 
Bean, William L. '(E. E. 1901) 
Cook, Robertson Ramstad, Edward C. 
Grimshaw, William E. Stone, Melvin 0. 
Herrick, Carl A. *Sudheimer, Edwin L. 

Taylor, Ralph G. 

Bachelor of Scielzce {in Engineering) 
Graham, ·Eugene ·c. 

ADVANCED DEGREES 
Mechanical Engineer 

Couper, George B. (B. M. E. 1893) 
Quense, John (C; E. 1901) 

1903 

Civil Engineer 
Barlow, Harry E. Oltman, Charles A. 
Bennett, Walter J, Prendergast, Arthur A. 
Beyer, Theodore A. Robbim, Orison B. 
Carr, Harvey C. Smith, Leighton H. 
Davison, Joseph H. Smith, Paul S. 
Grow, Harry A. (B. S. 1901) 
Madden, Francis Stewart, Clarence H. 
*Novig, Ole S. 

Electrical Engi11eer 
Benedict, George F. *Miller, Lucius W. 
Dibble, Barry Page, Mark L. 
Eberhardt,. Otto I. Rask, Louis G. 
Erickson, Carl G. Rosok, lngwald A. 
Ireland, Roy R. Schumacher, John H. 

· (B. S. 1901) Vincent, Jay C. 
Laird, Lee R. 

M echmiical E11gi11eer 
Hughes, Frank C. Williams, Edward H. 
Kjosness, Ingram G. 

Bachelor of Science' {i11 Engi11eeri11g) 
Crounse, Avery F. Whitney, Alfred C. 

ADVANCED DEGREES 
Electrical E11gineer 

Chalmers, Charles. H. (B. E. E. 1894) 
Ford, Robert E. (B. E. E. 189 5) 

Mechanical E11gi11eer 

Morris, John 0. (B. M. E. 1888) 

1904 
Civil Engi11eer 

Bouge, Nathan H. *Holland, Jay C. 
Downing, Frank E. Nelson, Nels B. 
Fernald, Frank 0. Rothi, Paul 

Electrical Engi11eer 
Bouman, Bernhard M. Morton, Harry G. 
Cheney, Edward J, Otto, Frederick A. 
Crabbe, George *Rosok, Peter A. M. 
Goodwin, Victor E. Taplin, Robert B. 
*Helms, Frank C. Tomlinson, L. C. 
Howatt, John Wicks, John 

Mechanical Engitteer 
Fager, Simon R. Stanton, Raymond E. 
Otto, Robert W. Davis, Gilbert N. 

Bachelor of Scie11ce · ( i11 Engineering) 
Collins, Stewart G. 

ADVANCED DEGREES 
k[ eclutnical Engineer 

*Bray, George E. (B. M. E. 1894) 

Master of Science 

Hickok, Jessie E. S. (B. S. 1896) 

1905 
Civil Engineer 

Bisbee, Elmer 
Brockway, Royden R. 
Burke, Roy L. 
Cutler, Alvin S. 
Feyder, William H. 
Finley, Joseph E. 
Gillette, George L. 
Hopeman, Albert M. 

Jensen, John A. 
Johnson, Nels 
King, Wesley E. 
McMillan, Franklin R. 
Mattison, Oliver 
*Mueller, Henry J. 
Nelson, Oscar B. 
Smith, Donald T. 

Electrical Engin~er 
Adams, William C; Jones, Raymond L.' 
Anderson, Emil Kochendorfer, Milton J. 
Billau, Louis S. LeBlond, Edmorid J. 
Boman, Carl E. LeTourneau, Edward H. 
Coleman, Frank D. Lundquist, .Reuben A. 
Davis, Charles A. Morris, Robert 
Ely, Irving R. Ryan, William T. 
Frankoviz, John J. Simmon, Karl A., Jr. 
Gibson, Charles B. *Smith, Clinton B. 
Jackson, Earl D. Wood, John W. 

Mechanical Engineer 

Andrews, George L. *Johnson, Ernest P.. 
Bates, Albert H. Lewis, Edward B. 
Clipfell, Carroll D. *Pancratz, Alexander J. 
Cutter, Francis C. Rydeen, Francis G. A. 
Gerrish, Harry E. Sperry, Leonard B. 
Harris, Sigm)lnd . (E. E. 1908) 
Johnson, Austin G. Tuck, George A. 

Bachelor of Science (in Engineering) 
Gregg, Treshame D. (C. E. 1906) 
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ADVANCED DEGREE 
Electrical E11gi11eer 

Magnuson, C. E. (B. E. E. 1896, M. S. 1897) 

1906 
Civil E11gi11eer 

Adams, Elmer E. 
Alrick, Bannona G. 
Alsop, Ernest B. 
Bowen, Fred P. 
Childs, Hervey B. 
Childs, John C. 
Hanauer, Monroe H. 

Hayward, George I. 
Malloy, Charles J, 
*Murphy, John G. 
Norelius, Lewis M. 
Reed, Arthur L. 
Wiesner, Frederick E. 

Electrical E11gi11eer 
Albrecht, George M. 
Bunce, Paul F. 
Calmeyer, John P. 
Cohen, Nathan 
Cooper, Leo H. 
Cornelius, Martin 
Dunn, Andrew P. 
Englin, Charles F. 
Finchy, Jacob 0. 
Glascock, Henry H. 
*Gunther, Albert N. 
Haeberle, Elmer H. 
Hoff, Christopher 
Hokanson, Clarence E. 
Hubbard, Robert T. 

Lang, Charles A. 
Mowry, Harry W. 
Payne, Harold G. 
Roepke, Otto B. 
*Schow, Harry A. 
Schwedes, Walter F. 
Shuck, Gordon R. 
Stenger, Laurence A. 

(M. S. 1916) 
Stone, Harris G. 
Ungerman, Carl M. 
Weber, Erwin L. F. 

(M. E. 1908) 
Wiggins, Gerald G. 
Zimmer, William A. 

Mecha11ical E11gi11eer 

Armstrong, Thomas S. *Matteson, Frank E. 
Crawford, Wallace T. Ringsred, Arthur C. 
Garber, Gabriel E. Rose, Norman W·, 
Loye, Benjamin W. 

Bachelor .of Scie11ce (in E11gi11eering} 

Swensen, Karl P. (M. S. 1907) 

ADVANCED DEGREE 
Civil E11gi11eer. 

Gregg, Tresham D. (B. S. Eng. 1905) 

1907 

Civil E11gineer 

Batson, Charles D. Hobart, Walter B. 
Blomquist, Hjalmer F. Huston, David B. 
Cram, ·Clyde M. Jones, Lewis A. 
*Dougherty, Joe Kelly, Earl W. 
Dunham, John A. Swenson, Charles A. 
Grant, James A. (L. L. B. 1910) 
Green, Fred H. TondeJI, Mandel G. 
Haverson, Henry D. VanCleve, Horatio P. 
Hawley, Harry G. Yager, Louis 

Electrical E11gineer 

Alton, Herbert D. Pearce, John H. 
Andrus, Raymond J. Rezab, John J, 
Baer, Louis E. Schow, William P. 
Countryman, Peter F. Smith, Byron E. 
Eddy, Lynne W. Smithson, John E. 
Fairchild, Albert R. Sternberg, Carl 
Kerns, Ralph W. Uzzell, George W. 
Norcross, Arthur F. Woehler, William L. 

Mechanical Engineer 
Bell, Maurice D. Meany, James M. 
Bjorge, Oscar B. Nekola, John W. 
*Brown, Oliver L. Rawson, Ralph H. 
Bub!, Paul S. Spring, Willis W. 
Burwell, Loring D. *Stacy, Elmer N. 
Fee, E. Franklin Stephenson, Oliver H. 
Gessert, George R. Tubby, Oliver G. 
Gilman, Nicholas A. Wagner, Otto H. 
Krag, Walter C. 

ADVANCED DEGREES 

Civil Engineer 

Ashbaugh, Lewis E. (B. S. in Eng. 1900) 

Master of Science 

Swensen, Karl P. (B. S. in Eng. 1906) 

1908 
Civil Engi11eer 

Ash, James W. 
Bergoust, Oscar J. 
Borrowman, LeRoy F. 
Brenchley, Harry E. 
Comstock, John W. 
Dallimore, Arthur N. 
Doeltz, William F., Jr. 
Dougan, Henry K. 
Fleming, Douglas R. 
Furber,. Pierce P., Jr. 
Gage, Hugh N. 

Hustad, Andrew P. 
Knowlton, Herbert H. 
Krauch, William L. 
Lang, Fred C. 
Longfellow, Dwight W. 
McCall, Harry J. 
McCree, Andrew A. 
Mowery, Clarence W. 
Norelius, Lewis M. 
Okes, Day I. 
Olson, Melvin S. 

Quinn, John I. 
Robertson, Charles N. 
Schlattman, Edward C. 
Walker, George W. 

Widell, Gustaf F. 
Willis, Roy 
Woodrich, Oscar F. 

Electrical Engineer 

Anderson, Frank A. Peterson, Clarence A. 
Bachrach, Alfred Prentice, Robert S. 
Brown, George J, Schildt, William F. H. 
Carter, Robert J. S. Schoepf, Alfred W. 
Casberg; James W. Scobie, Francis G. 
Cu.rrie, Neill, Jr. Sperry, Leonard B. 
Frahm, Alfred R. (M. E. 1905) 
Hoppin, Glenn H. Sturtevant, Percy G. 
*Hovelson, Henry Svendsen, George P. 
Kauffman, Roy Swanstrom, Frank N. 
King, Alfred B. Sweningsen, Oliver 
McAfee, Allan L. Weiheler, William M. 
Pancratz, Frank J, Zimmerman, Louis P. 

Mechanical Engineer 
Anderson, Ole A. Hetherton, Percival 
Bingham, Stanley E. Morris, Thomas C. 
'Councilman, Halstad P. Norelius, Emil F. 

(B. S. Eng, 1909) Norton, Clyde W. 
Cox, Richard F. (M. E. 1909) 
Estep, Harvey C. Peterson, George T. 
Fleming, Frank R. Priedeman, George W. 

(E. E. 1909) Walsh, James 
*Frary, Hobart D. (E. E. 1909) 

(M. S. 1909) Weber, Erwin L. F. 
Harwood, Stanley G. (E. E. 1906) 

Bachelor of Science 
Clarke, Charles P. . 
Fruen, Arthur B. 

(in Engineeri11g) 

King, Robert N. 
McKeehan, Louis W. 
Rowe, Harry B. 
Schmid, Robert J. 

(C. E. 1909) 
. (C. E. 1909) 

(M. S. '09, Ph. D. '11) 

1909 
Civil Engineer 

Childs, James A. 
Ellison, Jay T. 
Ellsberg, N. W. 
Esser,- Frank F. 
Fiske, F. William, Jr. 
Houston, Cecil C. 
Hubbard, Fred A. 
Hubbard, Henry A. 
lngberg, Simon 
Jaques, Robert 

King, Lawrence W. 
Mitchell, John B. 
Nelson, Ed.ward S. 
Okes, Sidney R. 
Paul, Frederick T. 
Sheffield, Fred W. 
Shepard, George M. 
Siverts, Samuel A., Jr. 
Torrance, Ell 

Electrical Engineer 

Beckjord, Walter C. Johnson, Herman R. 
Brockway, Alvah E. Kristy, George A. 
Cobban, Rollo J, Lindelef, Charles G. 
Converse, Clovis M. McKenzie, Lauren F. 
Davies, Ralph M. Murrish, Frederic E. 
Fitts, Joel A. Poore, Orson B. 
Fleming, Frank· R. Robison, Archer R. 

(M. E. 1908) Stillman, Marcus H. 
Gadsby, Lester H. Todd, Milo E. 
Grant, Fred R. Turner, Leslie E. 
Harris, Clayton Vita, Theodore 
*Hitzker, Albert J. Walling, Benjamin B. 
Hopkins, Mark L. Walsh, James 
Hornibrook, James W. (M. E. 1908) 
Japs, Bernard G. Williams, Fred M. 

(B. A. 1905) 

Mechanical Engineer 

Beery, Charles B. Mark, Walter J. 
*Bieri, John B. Morris, John E. 
Birnberg, Zingel ·C. J. Moyer, Malcolm B. 
Buck, Frederick W. Nemec, Frank L. 
Buhl, John E. Shippam; Willis 
Forfar, Donald M. Souba, William H. 
Holmgren, Charles E. Starrett, Howard M, 
Kircher, Frank J. Udell, Carl D. 
Kircher, George A. Williams, Wilbur S. 
Knopp, William R. Wright, Harris H. 
Lambert, Edwin M. 

Bachelor of Scintce 

Curtiss, Lindsley B. 
Councilman, Halstad P. 
Norton, Clyde W. . 

ADVANCED 

(in Engineering) 

(M. E. 1908) 
(M. E. 1908) 

DEGREES 

Civil Engineer 
Anderson, Ole A. (B. S. M. E. 1893) 
Clarke, Chas. P. (B. S. Eng. 1908) 
Fruen, Arthur B. (B. S. Eng. 1908) 

Master of Science 

*Frary, Hobart D. (M. E. 1908) 
McKeehan, L. W. (B. S. Eng. '08, Ph. D. '11) 

1910 
Civil Engineer 

Adams, Benjamin W. Jevne, George W. 
Asleson, Hans Leach, Edward W. 
Bolme, Ole M. Meyer, Carl F. 
Boyum, Benjamin C. Mot!, Charles L. 
Brownell, Otto E. Nason, George L. 
Chapman, Burton L. Olson, Arthur 0, 
Dahlquist, Philip L. Overholt, Harley G. 
Ekman, Claes T. Sawyer, Emerson D. 
Garen, George M. Sommerfeid, Adolph A. 
Godward, Alfred C. Timperley, William D. 

Electr:cal Engineer~ 

Anderson, Oscar P. Jesperson, Clarence M. 
Anderson, Oscar V. Johnson, Leonard T. 
Beck, Vern on S. Josephson, Eliot B. 
Conley, Wilfred E. Landeen, Arvid G. 
Dahlstrom, Raymond E. Nelson, Carl H. 
Finke, Walter J, Phelps, Ray R. 
*Hagstrom, Herbert E. Powles, James .w. 
Hansen, Christian Reid, Harry A. 
Hustad, Byron P. Skytte, Ernest E. 

Mechanical Engi11eer 

*Atkinson, William B. Martin, Wall ace H. 
Comb, Fred R. Meixner, Bernard A. 
Cook, Harry C. Moyer, Amos F. 
DuToit, George A., Jr. Nichols, Browning, Jr. 
Fleming, Laurence T. Pease, Maynard W. 
Frear, Jenness B. Wesbrook, Donald M. 
Kaplan, Eugene V. 

Bachelor of Science (in Enginee.ring} 
Salisbury, Willis R. 

1911 
Civil Engineer 

Ainslie, Arthur F. Maney, George A. 
Arnesen, Herbert P. Mark, Reuben A. 
Boerner, Francis C. Mattison, George C. 
Cottingham, William P. Methven, Clyde L. 
Croft, Ernest B. Miller, Erwin J. 
Elfstrum, Axel E. Orbeck, Martin J. 
Enger, Edward H. Roth, Lewis M. 
Fieldman, David P. Siverson, Sigvel J, 
Hodnett, Ralph M. , Smith, Sydney H. 
Hoffman, Michael J. Swedberg, M. Roy 
Johnson, Carl A. Walby, Arthur C. 
K vitrud, lngvald 

E.lectt·ical Engineer 
Ashworth, Roy H. Lyford, Dartt H. 
Blossom, George W. McCoy, Ira C. 
Burrows, Robert P. McQuillin, Raymond E. 
Butterworth, Allan C. Markuson, Oscar S. 
Chapman, Arthur G. Mittag, Albert H. 
Demarest, Charles S. Nebel, ·Walter H. 
Drinkall, Leon R. O'Brien, Raymond J, 
Emerson, Lynn A. Pengilly, Joseph H. 
Forsberg, William P. Riegel, Lonis F. 
Fredrickson, Harry B. Shepard, Donald D. 
Hansen, Maurice J. Soulek, Joseph H. 
James, Henry C., Jr. *Stinson, Will V. 
Johnson, Edward J, Walker, William A. 
Jones, Watkin W. Wilson, Glenn W. 

Mechanical Engi11eer 

Barnum, Marvin C. Olstad, Oscar A. 
Bishop, Ira L. Oram, Robert C. 
Farnam, Julian P. Owens, Leo E. 
Kasper, Walter F. Sneve, Jack S. 
Larson, Martin S. Woodman, Joseph C. 

Bachelor of Science in Si:ie11ce and Technology 

Hoffman, Ralph M. 
Klopsteg, Paul E. (M. A. 1913, Ph. D. 1916) 

ADVANCED DEGREE 
Electrical Engineer 

Morse, George H. (B. E. E. 1893) 

1912 
Civil Engineer 

Adams, John W., Jr. Hosfield, Raleigh W. 
Curtis, Thomas H. West, Robert W. 
Flygare, August L. 

Bachelor of Science itt Ettgineering (Civil) 
Anderson, Harvey B. 
*Bailey, William H. 
Bingen, William J. 
Cummings, Elmer F. 
Diamond, Grover W. 
Giertsen, Marcus 0, 
Haberle, Edward L. 
J or gens, Charles R. Danevin 
Kapphahn, Raymond J. 

(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 

(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 
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Bachelor of Science in 
King, Forest V. 
Kriz, Joseph J. 
Pagenhart, Clarence C. 
Pease, Raymond A. 
Peterson,. Barney J; 

. Ryan, Loiel S. 
South, Willard A. 
Souther, Morton E. 
Swenson, Hjalmer S. 
Torgerson, Irving E. 
Wangaard, Oscar H. 
Welin, Arthur G. 
Wolff, Henry E. 

Engi11eeri11g (Civil) 
(C. E. 1913) 
(C. E. 1913) 

(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 
(C. E. 19l3) 
(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 
(C. E. 1913) 

Electrical Engi11eer 
Anderson, Arthur R. *Purves, Leland E. 
Bill, Earl McM. Streich, Harry C. 
Dorrance, Albert P. Young, Charles N. 

E11gineering (Electrical) 

(E. E. 1913) 
(E. E. 1913) 
(E. E. 1913) 

Bachelor of Science in 

*A vis, Samuel L. 
Benham, Claude F. 
Brewster, William E. 
Daum, H. Arno 
Hedenstrom, Ernest A. 
Herrmann, Raymond R. 
Hillman, Charles K. 
Hoorn, Frederick W. 
Hovden, Conrad D. 
Knapp, Lester H. 
Mathes, Robert C. 
Merriell, Elmer W. 
*Nelson, George A. 
Pardee, Charles A. 
Ringstrom, Ivan G. 
Swenson, Theodore J. M. 
Tlmras, Albert L. 
Towle, Neal C. 

M echatzical E11gineer 

(E. E. 1913) 

(E. E. 1914) 
(E. E. 1913) 

(E. E. 1913) 
(E. E. 1913) 
(E. E. 1913) 
(E. E. 1913) 
(E. E. 1913) 

(E. E. 1913) 
(E. E. 1913) 

Boyce, Leonard F. Markoe, James C. P. 
Brown, William P. Thompson, Herbert L. 
*Johnson, !rank 

Bachelor of Scie11ce in 
Chapin, Harold S. 
Clark, William G. 
Crane, Eugene C. 
Crawford, Allen S. 
Dinsmore, Arthur T. 
Donaldson, Frank A. 
Hirleman, Clark W. 
Mikesh, Martin A. 
Morton, Harold S. 

E11gi11eeri11g (Mechanical) 
(M. E. 1913) 
(M. E. 1913) 
(M. E. 1913) 

(M. E. 1913) 

(M. E. 1913) 
(M. E. 1913) 
(M. E. 1913) 

Barlzelor of Science in Enf!illeering ( Mecltatzical) 
Rand, Lars (M. E. 1913) 
Ruemmele, Albert E. (M. E. 1913) 

Bachelor of Science in 
Johnson, Paul A. 

Science a11d Technology 
(Lawrence) 

1913 
Bachelor of Science in 

Bergquist, John E. 
Bradley, Byron H, 
Chilton, Edward G. 
Curtis, Benjamin J. 
Hewett, Maurice W. 
Koepke, Walter E. 
Kruse, Helmer V. 
Lovering; ·Harry D. 
Montgomery, Albertus 
Morse, George A. 
Quiggle, Arthur W. 
Rolfe, West A. 
Thurston, Harold H. 
Webster, Donald W. 
Wilk, Benjamin 

Engineering (Civil) 

Electrical E11gineer 
White, Charles W. 

(C. E. 1914) 
(C. E. 1914) 
(C. E. 1914) 
(C. E. 1914) 
(C. E. 1914) 
(C. E. 1914) 
(C. E. 1914) 

(C. E. 1914) 
(C. E: 1914) 

(C. E. 1914) 
(C. E. 1914) 
(C. E. 1914) 

Bachelor of Science in 

Dewars, Allen G. 
Dow, Clarence A. 
Everett, William R. 
Goebel, Rudolph C. 
doetsenberger, Ralph L. 
Haines, Allen K. 

Engineering {Electrical) 
(E. E. 1914) 
(E. E. 1914) 
(E. E. 1915) 
(E. E. 1914) 
(E. E. 1914) 

Irwin, Vincent H. 
Lagaard, Alexander S. T. 
Mahoney, William L. 
Miller, Hollis DeW. 
Ramm, Theodore D. 
Taylor, Lyman D. 
"'Wilcox, Leslie W. 

(E~ E. i914) 
(E. E. 1914) 
(E. E. 1914) 

(E. E. 1916) 

Bachelor of Science in Engineering (Mechanical) 
Buenger, Albert (M. E. 1914) 
Critchett, Edward F. (M. E~ 1914) 
McCartney, Floyd A. 
Ovestrud, Melvin (M. E. 1914) 
*Robertson, Soren M. 
Sausen, Bert R. 

ADVANCED DEGREES 
Civil Engineer 

Anderson, Harvey B. 
*Bailey, William H. 
Bingen, Wm. J. 
Cummings, Elmer F. 
Giertsen, Marcus 0. 
Haberle, Edward L. 
Jorgens, Charles R .. D. 
Kapphahn, Raymond J. 
King, Forest V. 
Kriz, Joseph J. 
Pease, ·Raymond A. 
Peterson, Barney J. 
Ryan, Loiel S. 
South, Willard A. 
Souther, Morton E. 
Swenson, H. Seymour 
Torgerson, Irving E. 
Wangaard, Oscar H. 
Welin, Arthur G. 
Wolff, Henry E. 

(B. S. Eng. '1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S .. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S, Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 
(B. S. Eng. 1912) 

Electrical E11gineer 
*Avis, Samuel L. (B .. S. Eng. 1912) 
Benham, Claude F. (B. S. Eng. 1912) 
Brewster, Wm. E. (B. S. Eng. 1 \)12) 
Herrmann, Raymond R. (B. S. Eng. 1912) 
Hovden, Conrad D. (B. S. Eng. 1912) 
Mathes, Robert C. (B. S. Eng. 1912) 
Merriell,'Elmer W. (B.S. Eng. 1912) 
*Nelson, George A. (B. S. Eng. 1912) 
Pardee, Charles A. (B. S. Eng. 1912) 
Ringstrom, Ivan G. (B. S. Eng. 1912) 
Tlmras, Albert L. (B. S. Eng. 1912) 
Towle, Neal C. (B. S. Eng. 1912) 

Mechanical Engineer 
Chapin, Harold S. (B. S. Eng. 1912) 
Clark, Wm. G. (B. S. Eng. 1912) 
Crane, Eugene C. (B. S. Eng. 1912) 
Dinsmore, Arthur T. (B. S. Eng. 1912) 
Hirleman, Clark W. (B. S. Eng. 1912) 
Mikesh, Martin A. (B. S. Eng. 1912) 
Morton, Harold S. (B. S. Eng. 1912) 
Rand, Lars (B. S. Eng. 1912) 
Ruemmele, Albert E. (B. S. Eng. 1912) 

1914 
Civil E11gineer 

Larson, Albin 

Bachelor of Science in 
Brenchley, Walter C. 
Burnett, Harold V. 
Dimond, Harvey G. 
Doolittle, William Y. 
Ekberg, Carl E. 
Hustad, John C. 
Johnson, Edgar W. 
Lagaard, Maurice B. 
Larson, Louis 
Mitchell, Lester M. 
Nordstrom, Carl T. 
Ott, Leonard E. 
Price, John R. 
Rankin, Renville S. 
Rockwell, Harvard S. 
Sears, Dow I. 
Weatherill, Cedric S. 
Weigel, Howard N. 

Engineering {Civil) 

(C. E. 1915) 

(C. E. 1915) 
(C. E. 1915) 
(C. E. 1915) 
(C. E. 1915) 
(C. E. 1915) 
(C. E. 1915) 

(C. E. 1915) • 

(C. E. 1915) 
(C. E. 1915) 

Bachelor of Science in Engineering (Electrical) 
Adler, Eugene H. (E. E. 1915) 
Bisek, Peter P. 
Chapman, Wendell P. 
Dunham, Roy 0. 
Elliott, A. Douglass 
Fallon, Eugene L. 
*Garney, Walter S. 
*Gunnarson, Carl A. 
Harris, Harold R. 
Jackson, Otto E. 
Johnson, Carl J. 
Johnson, Elmer W. 
Jones, George R. 
Layden, Arthur L. 
Loeffler, Henry S. 
Mertz, Karl J, 
Meyer, Herbert W. 
Peterson, Andrew M. 

(E. 
(E. 
(E. 
(E. 

E .. 1915) 
E. 1915) 
E. 1915) 
E. 1916) 

(E. E. 1915) 
(E. E. 1915) 
(E. E. 1915) 
('E. E. 1915) 
(E. E. 1915) 

(E. E. 1915) 

Putz, John H. 
Robertson, Burton J. 
Schroeder, Carl W. 
Tallmadge, Everett S. 
Wentz, Walter W. 
Wilcox, Hugh B. 
*Wnest, Karl F. 

(E. E. 1915) 
(E. E. 1915) 
(E. E. 1915) 
(E. E. 1915) 
(E. E. 1915) 

(M. S. 1916) 
(E. E. 1915) 

Bachelor of Science in Engineering (Mechanical) 
Colvin, James A. (M. E. 1915) 
Dorr, William R. 
Gemme!, John H. (M. E. 1915, B. S, 1918, 

M. B. 1919, M. D. 1920) 
Hammond, Laurence D. (M; E. 1915, B. S. 1918, 

M. B. 1919, M. D. 1920) 
Hartney, James L. 
Hubbell, Arthur C. 
Kopper, Edward, Jr. 
Mayer, Harris J. 
Peoples, John S. 
Peterson, Albert L. 
Rockwood, Fletcher 
Snow, Clarence J. 
Thayer, Paul W. 

(M. 
(M. 
(M. 
(M. 

(M. 
(M. 
(M. 
(M. 

E. 1915) 
E. 1915) 
E. 1916) 
E. 1915) 

E. 1915) 
E. 1915) 
E. 1915) 
E. 1915) 

ADVANCED DEGREES 
Civil E11gineer 

Bradley, Byron H. (B. S. Eng. 1913) 
Chilton, Edward G. (B. S. Eng. 1913) 
Curtis, Benjamin J. (B. S,' Eng. 1913) 
Hewett, Maurice W. (B. S. Eng. 1913) 
Koepke, Walter E. (B. S. Eng. 1913) 
Kruse, Helmer V. (B. S. Eng. 1913) 
Lovering, Harry D. (B. S. Eng. 1913) 
Morse, George A. (B. S. Eng. 1913) 
Quiggle, Arthur W. (B. S. Eng. 1913) 
Thurston, Harold H. (B. S. Eng. 1913) 
Webster, Donald W. (B. S. Eng. 1913) 
Wilk, Benjamin (B. S. Eng. 1913) 

Electrical E11gineer 
Dewars, Allen G. (B. S. Eng. 1913) 
Dow, Clarence A. (B. S. Eng. 1913) 
Goebel, Rudolph C. (B. S. Eng. 1913) 
Goetzenberger, Ralph L. (B. S. Eng. 1913) 
Hoorn, Frederick W. (B. S. Eng. 1912) 
Irwin, Vincent H. (B. S. Eng. 1913) 
Lagaard, Alexander S. T. (B. S. Eng.· 1913) 
Mahoney, William L. (B. S. Eng. 1913) 

Mechanical E11gineer 
Buenger, Albert (B. S. Eng. 1913) 
Critchett, Edward F. (B. S. Eng. 1913) 
Ovestrud, Melvin (B. S. Eng. 1913) 

1915 

Civil Engi11eer 
Cottingham, George, Jr. 

Bachelor of Science i11 
Aasland, Christopher 
Anderson, George T. 
Christianson, HHmar B. 
Croswell, Thomas L. 
Cuddy, William A. 
Dorsey, John G. 
Handshu, C. E. 
*Haynes, Stanley H. 
Helmick, Dan S. 
Johnson, Alexander B. 
Jones, Idris V. 
Jones, Ivor V. 
Knight, Ralph J. 
Laurence, Philip L. 
Leonard, Thomas K. 
McKay, Earle D. 
Onstad, Olaf L. 
Pratt, Benjamin A. 
Rufsvold, Olav M. 
Scott, Elmer C. 
Skurdalsvold, Peter 
Swenson, Oscar E. 
West, John C. 
Wild, Carl D. 
Withee, Warren 

Engineeri11g {Civil) 

(C. E. 1916) 

(B. S. 1917) 

(Johnson) 
(C. E. 1916) 
(C. E. ·19116) 

(C. E. 1916) 
(C. E. 1916) 
(C. E. 1916) 
(C. E. 1916) 

(C. E.l916) 

Bachelor of Sciet1ce in 

Anderson, Joseph W. 
Eggers, Henry C. T. 
*Garvey, Walter S. 
Hjermstad, Harry M. 
*Houghtaling, Elting W. 
Jones, Robert A. 
Lawrence, Scott W. 
Lutz, Richard E. 

E11gineering (Electrical) 

Olaison, Clifford E. 
Skagerberg, Rutcher 

(E. E. 1916) 
(E. E. 1916) 

(Webster) 
(E. E.1916, B.S. 1916) 

(E. E. 1916) 
(E. E. 1916) 

(E. E. 1916) 
(E. E. 1916) 
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Bachelor of Science in Engineering (Electrical) 
Thompson, Harry T. (E. E. 1916) 
Turner, Roy H. (E. E. 1916) 
Wilcox, Halsey H. 

Bachelor of Science in 
Boyles, Ralph R. 
Crosby, Milton E. 
Giltinan, David M. 
Holmberg, Abner W. 
Kerns, Clinton B. 

Engineering (Mechanical) 
(M. E. 1916) 

Orr, George M. 
Roberts, Earl H. 
Skon, Herman W. 
Tupper, Charles E. 
Wolff, William S. 

ADVANCED 

(M. E. 1916) 
(M. E. 1916) 

(M. E. 1916) 
(M. E. 1916) 

(M. E. 1916) 

DEGREES 

Civil E11gineer 
Brenchley, Walter C. (B. s. Eng. 1914) 
Ekberg, Carl E. (B. s. Eng. 1914) 
Hustad, John c. (B. s. Eng. 1914) 
Johnson, Edgar W. (B. s. Eng. 1914) 
Lagaard, Maurice B. (B. s. Eng. 1914) 
Larson, Louis J. (B. s. Eng. 1914) 
Mitchell, Lester M. (B. s. Eng. 1914) 
Ott, Leonard E. (B. s. Eng. 1914) 
Weatherill, Cedric S. (B. s. Eng. 1914) 
Weigel, Howard N. (B. s. Eng. 1914) 

Electrical Engineer 

Adler, Eugene H: (B. s. Eng. 1914) 
Dunham, Roy 0. (B. s. Eng. 1914) 
Elliott, A. Douglass (B. s. Eng. 1914) 
Everett, William R. (B. S. Eng. 1913) 
Fallon, Eugene L. (B. S. Eng. 1914) 
Harris, Harold R. (B. S. Eng. 1914) 
Jackson, Otto E. (B. S. Eng. 1914) 
Johnson, Carl J. (B. S. Eng. 1914) 
Johnson, Elmer W. (B. S. Eng. 1914) 
Jones, George R. (B. S. Eng. 1914) 
Loeffler, Henry s. (B. S. Eng. 1914) 
Putz, John H. (B. S. Eng. 1914) 
Robertson, Burton J. (B. S. Eng. 1914) 
Schroed'er, Carl W. (B. S. Eng. 1914) 
Tallmadge, Everett S. (B. S. Eng. 1914) 
*Wuest; Karl F. (B. S. Eng. 1914) 

Mechanical Engitzeer 
Colvin, James A. (B. S. Eng. 1914) 
Gemmell, John H. (B. S. Eng. 1914, B. S. 1918, 

M. B. 1919, M. D. 1920) 
Hammond, Laurence D. ·(B. S. Eng. 1914, B. S. 

1918, M. B. 1919, M. D. 1920) 
Hartney, James L. (B. S. Eng. 1914) 
Hubbell, Arthur C. (B. S. Eng. 1914) 
Mayer, Harris J. (B. S. Eng. 1914) 
Peterson, Albert L. (B. S. Eng. 1914) 
Rockwood, Fletcher (B. S. Eng. 1914) 
Snow, Clarence J. (B. S. Eng. 1914) 
Thayer, Paul Wm. (B. S. Eng. 1914) 

1916 

Bachelor of Science in Architecture 

*Albee, Pierce 
Heath, Donald C. 
Liebenberg, Jacob J. 
Tannehill, Louis Wm. 

Bachelor of Science in 
Askew, Thomas A., Jr. 
Biskup, :William· F. 
Bruce, Hjalmer N. 
Carlson, Anders J. 
Doell, Chas. E. 
Ellingson, Elmer 
Grow, Robert W. 
Hendrickson, Norman E. 
*Johnston, Ralph E. 
Kivley, Warren 0. 
Knauss, Archibald C. 
Larson, Carl 
Lux, Arthur E. 
McCullough, Bruce M. 
Nortner, Sylvester E. 
Pan, Wen P. 
Peterson, Harold L. 

·Peterson, William W. 
Watson, Fred 0. 
W einke, Ernest H. 
'Williams, Charles A. 

Engineering (Civil) 

(C. E. 1917) 
(C. E. 1917) 
(C. E. 1917) 

(C. E. 1917) 

(C. E. 1917) 

(C. E. 1917) 

(C. E. 1917) 

Bachelor of Science 
Abbott. Amos H. 
Anderson, Frank L. 
Arenson,Timothy G. 
Bleecher, Geor·ge W. 
Blomberg, Evar H. 

in Engineering (Electrical) 
(E. E. 1917) 

(E. E. 1917) 

Brown, Louis M. 
Burt, Fred R. 
Butterworth, Russell I. 
Covell, Russell 0. 
Croswell,. Daniel R. 
Dow, William G. 
Edelman, Philip 
Ellefson, Selmer 
Fastenau, Karl DeV. 
Gannett, Danforth K. 
Hult; George A. 
Irwin, Frank H. 
Loye, Donald P. 
Russell, Carl A. 
Schulz, Elton A. 
Simons, Walter W. 
Tallmadge, Hiram 
Teberg, Ernest J. 
Thompson, Jesse L. 
Turnquist, Axel A. 

(E. E. 1917) 

(E. E. 1917) 
(E. E. 1917) 

(E. E. 1917) 

(E. E. 1917) 
(E. E. 1917) 

(E. E. 1917) 
(E. E. 1917) 
(E. E. 1917) 
(E. E. 1917) 

Bachelor of Science in Engineering {Mechanical} 
Corser, John 
Dresser, Harry S. 
Johnson, Ira L. · 

, *Mason, Arthur P. 
Miller, William C. 
Moody, Chester S. 
Ritchie, John R. 
Smart, George A. 

(M. E. 1917) 

(M. E. 1917) 
(M. E. 1917) 

Stone, Charles W. (M. E. 1917, M. S. 1919) 

ADVANCED DEGREES 

Civil Engineer 
Cuddy, William A. (B. S. Eng. 1915) 
Leonard, Thomas K. (B. S. Eng. 1915) 
McKay, Earle D. (B. S. Eng. 1915) 
Rufsvold, Olav M. (B. S. Eng. 1916) 
Scott, Elmer (B. S. Eng. 1915) 
Skurdalsvold, Peter (B. S. Eng. 1915) 
Swenson, Oscar E. (B. S. Eng. 1915) 
Wild, Carl D. (B. S. Eng. 1915) 

Electrical 
Eggers, Henry C. T. 
*Garvey, Walter S. 
*Houghtaling Elting W. 

Engineer 
(B. S. Eng. 1915) 
(B. S. Eng. 1915) 
(B. S. Eng. 1915, 

B. S. 1916) 
Jones, Robert A. 
Lawrence, Scott 
Olaison, Clifford E. 
Scott, W a! ter L. 
Skagerberg, Rutcher 
Taylor, Lyman D. 
Thompson, Harry T. 
Turner, .Roy H. 
Wentz, Walter W. 

(B. S. Eng. 1915) 
(B. S. Eng. 1915) 
(B. S. Eng. 1915) 
(B. S. Eng. 1915) 
(B. S. Eng. 1915) 
(B. S. Eng. 1913) 
(B. S. Eng. 1915) 
(B. S. Eng. 1915) 
(B. S. Eng. 1915) 

Mechatzical 

Boyles, Ralph R. 
Giltinan, David M. 
Holmberg, Abner W. 
Kopper, Edward, Jr. 
Roberts, Earl H. 

Engineer 
(B. S. Eng. 1915) 
(B. S. Eng .. 1915) 
(B. S. Eng. 1915) 
(B. S. Eng. 1914) 
(B. S. Eng. 1915) 
(B. S. Eng. 1915) 
(B. S. Eng. 1915) 

Skon, Herman W. 
Wolff, William S. 
Wong, Jee K. (B. S. Armour Institute) 

Master of Scie11ce 
Stenger, Lawrence A. (E. E. 1906) 

(E. E.1914) Wilcox, Hugh B. 

1917 
Bachelor of Science in Architecture 

Mixer, Walter R. 
Poulsen, George F. 
Prudden, George H., Jr. 
Riedes!'l, George M. 

Brown, Floyd W. 
Buckhout, Donald H. 
Gilman, Howard· B. 
Kreinkamp, Linton H. 

Bachelor of Science 
Boyce, Ellsworth R. 
Brataas, Mark G. 
Douglass, Addison H. 

(C. E. 1920) 
Fossen, George 
Linden, Henning 
Luplow, Walter D. 

Bachelor of Science in 
Becker, Ward .E. 
Boyum, Irvin L. 
Carlson, Chauncy M. 
Dunlap, .Lemuel J. 
*Ebert, Solomon B. 
Eckenbeck, Evertt E. 
Jacobs, Arthur R. 
'Juyrud, Edwin C. 
Lilly, Clarence W. 
Malmstrom, Axel L. 

i11 Engi11eering (Civil) 
'Luxford, Ronald F. 
Rader, Clarence McK. 

(C. E. 1917) 
Riekman, Herman W. 
Tryon, Philip D. 
Wolfangle, Raymond J. 

Engineering {Electrical) 
*McKibbin, Ray 

(E. E. 1918) 
*Melby, Einar C. 

·Scott, Willard W. 
Swenson, George W. 

(E. E. 1921) 
Thomas, William A. 
Wheeler, Herbert H. 
Williams, Frederick J. 
Willis, Benjamin~ S. 

Bachelor of Science in Etzgineering (Mechanical) 
Andersen, Edward I. Hvoslef, Frederik W. 

(M. E. 1919) (M. S. 1919) 
Boehnlein, Charles Jones, Edwin F. 

(M. E. 1919)Knutson, Harry 
Bros, Ernest T. Larson, Victor F. 
Br9wn, Homer L. Murray, John H. 
Carlson, Arvid P. Nelson, Otis S. 
Ek, Gustav A. Romero, Cirilo L. P. Y. 
Eustis, Irving N. (M. ~- 1918) 

. (M. E. 1918) Rosenbloom, Abraham E. 
Gerlach, Arthur C. Swenson, Clarence Q. 
Guggisberg, Charles F. - (M. E. 1920) 
Hektner, Joel Taylor, Duane L. 
Holmstine, Arthur G. 

ADVANCED DEGREES 

Civil Engi11eer 
Bruce, Hjalmar N. (B. S. Eng. 1916) 
Carlson, Anders J. (B. S. Eng. 1916) 
Doell, Charles E. (B. S. Eng. 1916) 
*Johnston, Ralph E. (B. S. Eng. 1916) 
Knauss, Archibald C. (B. S. Eng. 1916) 
Peterson, Harold L. (B. S. Eng. 1916) 
Rader, Clarence McK. (B. S. Eng. 1917) 
Weinke, Ernest (B. S. Eng. 1916) 

Electrical Engineer 

Abbott, Amos H. (B. s. Eng. 1916) 
Blomberg, Evar H. (B. s. Eng. 1916) 
Butterworth, Russell I. (B. s. Eng. 1916) 
Dow, William G. (B. s. Eng. 191•6) 
Edelrrian, Philip (B. s. Eng. 1916) 
Gannett, Danforth K. (B. S. Eng. 1916) 
Irwin, Frank H. (B. S. Eng. 1916) 
Loye, Donald P. (B. S. Eng. 1916) 
Mori, Nathaniel R. (B. S. Eng. 1915, University 

of Washington) 
Tallmadge, Hiram (B. s. Eng. 1916) 
Teberg, Ernest J. (B. s. Eng. 1916) 
Thompson, Jesse L. (B. s. Eng. 1916) 
Turnquiest, Axel A. (B. s. Eng. 1916) 

Mechanical Etzgineer 
Johnson, Ira L. (B. S. Eng. 1916) 
Moody, Chester S. (B. S. Eng. 1916) 
Ritchie, John R. (B. S. Eng. 1916) 
Stone, Charles W. (B.·S. Eng. 1916, M.S. 1919) 

1918 
Bachelor of Science in Architecture 

Forsberg, Enock E. King, Harvey M. 
Kaplan, Seeman Moorman, Albert J. 

Bachelor of Science in Engitzeerillg (Civil) 
Battles, Leon E. Konstantinopoulos, 
*Chamberlain, Her- Nicholas (Konstants) 

bert D. 'Nickerson, Neal C. 
Deutsch, Richard E. Smith, Cedric B. 
Eliassen, Sigurd (B. A. 1914) 
*Gould, Reed D. Smolensky, Martinian G. 

Bachelor of Science in Engineering (Electrical) 
Brooke, Harold L. Ross; Russell H. 
Gibbs, Cloyton T. Schlenk, Hugo, Jr. 
Hartig, Henry E. Smith, Donald C, 
Hotchkiss, Fred W. Smith, Hugh A. 
Levin, Jake M.· Talbot, Thomas F. 

Bachelor of Science in Engineeritzg (Mechanical} 
Abrahamson, Howard B. Greenberg, Morris 
Anderson, Hilder A. Hagerman, Oliver S. 
Bierman, George H. Kivley, Ray C. 

(M. E. 1919) Muller, Carl C. 
Francis, Paul E. 

Bachelor of Scietzce in Engitzeering 
Peterson, Harold R. Putman, George W. 

ADVANCED DEGREES 

·Electrical Engineer 
*McKibben, Ray (B. S. Eng. 1917) 

Mechanical Engineer 
Eustis, Irving N. (B. S. Eng. 1917) 
Romero, Cirilo L. P. Y. (B. S. Eng. 1917) 

Bachelor of 
Buenger, Edgar 
Deane, George B. 
Deneen, David J. 
Emery, George C. 
Fraser, George 

1919 
Science in Arc!litecture 

Hamilton, Jefferson M. 
Hammett, Ralph W. 
Schwartz, John S. 
Wright, Stewart V. 

Bach~l?r of Scie11ce 
Coe, Edward H. 
Elstad, Rudolph T. 
Hawlick, Henry I. 

in Engineering (Civil) 
Rosenthal, Oscar L. 
Sushan, Harry M. 
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Bachelor of Science in 

Christensen, Edgar W. 
Cotton, Ernest H. 
Drinkall, John F. 
Duncan, George R. 
Grimes, David 
Hartman, Walter K. 
Heinemann, John R. 
Jordan, Frank W. 
Klass, Frederick 
Langland, Harold S. 
Lee, Oscar C. 

Bachelor of Science in 
Baker, Arthur W. 
Bros, Raymond J. 

(M. E. 1920) 
Cosh, Richard A. 
Dowd, Archie J, 
Elliot, Harry C. 
Foltz; Ross M. 
Hartzberg, Edward M. 

Engineering (Electrical} 

Marshall, Donald E .. 
Nelson, Gustav A. 
Olson, Richard H. 
Peterson, Albert E. 
Peterson, Arthur P. 
Petrich, Alfred C. 
Pierson, Joe W. 
Reeve, Charles H. 
Sander, Theodore, Jr. 
Swans·on, Edwin W. 

Engineering (Mechanical} 
Moffat, George N. 

(M. E. 1920) 
Pavek, William J, 

(M. E. 1920) 
Wiiiiams, Arthur H. 
Wunderlich, Milton S. 

(M. E. 1920) 

Bachelor of Science in Engineering 
Briggs, Hiram K. Kroeze, Herbert A. 
Gee, Harry J. Lewis, Carroll E. 
Kapphahn, Ernest H. Liily, Eugene 

ADVANCED DECREES 

Mechanical 
Andersen, Ed ward I. 
Bierman, George H. 
Boehnlein, Charles 
Hvoslef, Fredrik W. 

Engineer 
(B. S. Eng. 1917) 
(B. S. Eng. 1918) 
(B. S. Eng. 1917) 

(B. S. M. E. 1917) 

Master of Science 
Stone, Charles W. (B.S. Eng. 1916, M. E. 1917) 

l92B 
Bachelor of Science in Architecture 

Anderson, Milton J, Loye, Edwin M. 
Kleinschmidt, Florian A. Lyon, Glenn H. 
Korslund, Harry J, Raugland, Arnold I. 
Lin, Shu M. 

Bachelor of Science 
Alexander, George D'. 
Beneke, Walter E. 
Berg, Karl A. E. 
Bernt, Hans E. 
Bleifuss, Donald J, 
Dever, Francis A. 
Fitzgerald, Wiliiam J. 
Friar, Floyd M. 
Gilbert, Roy 
Gould, Edward S. 
Hanke, Carl C. 
Hansen, Carlos C. 
Holm, Edwin R. 

in Engitzeering (Civil) 
Johnson, Byron F. 
Larson, Amandus C. 
Lebeck, Carl E. 
Lende, Henry M. 
Malmberg, Victor A. 
Nelson, Donald 0. 
N eviile, Earle L. 
Pless, Arnold G. M. 
Purdy, Irving B. 
Seemann, Ernest W. 
Sherwood, Edward B. 
·Staehle, Gilbert C. 

(M. S. Eng. 1922) 

Bachelor of Science in Engineering (Electrical} 

Aske, Irving E. 
Bauer, Ruben B. 
Carlson, Victor H. · 
Ellsworth, Charles D. 
Engquist, Victor E. 
Goss, Harold R. 
Groth, Arthur W. 
Hunt, Gates E. 
Janzen, Wiiliam H. 
Jules, Harold A. 
Kingsley, Norman W. 
Knowles, Everett H. 
Kruse, Orlin 0. 
Larson, Walter J. 
Lee, Walter J. 
Lockwood, Raymond A. 

McKenzie, Leonard' F. 
Mayer, Alb.ert F. 
Miller, George W. 
Mitchell, Alexander C. 
Molskness, Nels S. 
Nelson, Clarence L. 
Noel, Clay W. 
Peterson,· Peter I. 
Peterson, Richard M. 
Peterson, Vance . C. 
Price, Clarence R. 
Siegmann, Chester W. 
Strothman, Russell A. 
Triem, Ralph H. 
Waldron, Ralph E. 
Westberg, Russell E. 

Bachelor of Science in Engitzeering (Mechanical) 
Anderson, Helmer. N. Merriii, Lewis E. 
Ball, Hampton B. (M. E: 1921) 
Cerney, Glen C. Odegaard, Harold T. 
Curry, Esra B. Powell, Knox A. 

(M. E. 1921) *Reasoner, Clayton M. 
Czock, Jacob H. (M. E. 1921) 
Egilsrud, Fridtjof S. Rhame, Paul W. 
Fortune, Harry G. (M. E. 1921) 
Gerow, Theron G. Shellenberger, Hiram R. 
Hayes, Edward J. Tuve, George L. . 

(M .. E. 1921) (M. E. 1921) 
Joachim, Wiiiiam F. Wallfred, John E. 

(M. E. 1921)Waterous, Fred A. 
William, Myrl J. 

Bacl~elor of Science in Engineering 
Didriksen, Philip H. Moore, Clarence F. 
Hanrahan, Edmund C. Swenson, Gustav A .. 
Harris, Nathan· Vallacher, Theodore 'L. 
Madsen, Olav Wyly, Lawrence T. 

ADVANCED DEGREES 
Civil Engineer 

Douglass, Addison H. (B. s. 1917) 

A1 echanical 

Bros, Raymond J. 
Moffat, George N. 
Pavek, William J. 
Swenson, Clarence Q. 
Wunderlich, Milton ·S. 

Engineer 

(B. S. 1919) 
(B. S. 1919) 

I (B. s. 1919) 
(B. S. 1917) 
(B. S. 1919) 

1921 
Bachelor of Science in Architecture 

Anderson, Milton L. Larson, Edwi'n 
Dahl, George L. Melander, Albin R. 
Damberg, Rheuben P. *Thorshov, Olaf 
Gewalt, Carl H. Wills; Arthur D. 

Bachelor of Science in Civil Engineering 

Barber, Harold A. Henry, Burt C. 
Carpenter, Hugh W. Jensen, Cyril D. 
Christilaw,·. George M. Johnson, Alphonse N. 
Daly, Richard T., Jr. Johnson, Carl S. 
Dehn, Eltor A. McCubrey, Everett J, 
Del Plaine, Carlos W. Mackintosh, William S. · 

(C. E. 1922) Muessel, Robert W. 
Enke, Fred A. Simmonds, Richard R. 
Grochau, Earl H. Sverdrup, Leif J. 
Hallady, Leslie L. Weis, Wallace D. 
Hanson, Edwin L. Werdenhoff, James H. 

Bachelor of Science 
Anderson, Edward S. 
Austin, Paul D. 
Barger, Harold L. 
Barnes, Dean M. 
Beardmore, Albert E. 
Berg, Samuel A. 

(B. A. 1921) 
(E. E. 1922) 

Briggs, William G. 
Carls0n, Carl P. 

in Electrical Engineering 
Loye, Percival E. 
McKibben, Lloyd S. 
McVean, Norman S. 
Maine, Basil C. 
Manderfeld, Emanuel C. 
Mangney, Elmer J. 
]\{iller, Andrew L. 
Nelson, Richard L. 
Palmer, Roy A. 

Colson, Lauren G. 
Donahoe, Robert E. 
Hammerstrom, Aleck A. 
Hayward, Laurence W. 
Hougan, Sander 
Johnson, Edgar F. 
Johnston, Charles K. 
Larson, Ludvig C. 

(E. E. 1923) 

Bachelor of Science in 
Arneson, Lloyd 0. 
Elmer, Lloyd A. 
Farmer, John W. 
Forsberg, Elmer J. 

(M. E. 1922) 
Gjesdahl, Maurice S. 
Hamlin, Lehan H. 
Johnson, Carl A. 

(M. E. 1922) 

Pearson, Charles W. 
Peterson, Harold W. 
Podosin, John 
Satori, Roy H. 
Shuirman, Gabe 
Stanius, Godfrey 
Sweet, Ray R. 
Wahlquist, Hngo W. 
Wessale, George 
Wilson, Paul R, 

M echmzical Engineering 
Lewis, George R. 
Luce, Alexander W. 

(M. E. 1923) 
Reuter, Peter T. 
Roy, Milo C. 
Umbehocker, Frank 
Vaule, Sven A. 
von Rohr, Herbert H. 

Bachelor of Science in Engineering 
Beeman, Harry J, McLean, Milton D. 
Carlton, Richard P. McMeekin,. Glenn D. 
Cowin, Clifford C. Martin, Curtis R. 
Dills, Lyle A. Noble, John F. 
Godwin, Kenneth A. Papenthien, Roy o.· 
Jacobson, Howard C. Young, Joseph E. 
Liddle, Ralph W. 

ADVANCED DEGREES 
Electrical Engineer 

Swenson, George W. (B. S. Eng. 1917) 

Mechanical 
Curry, Ezra B. · 

Engineer 

Hayes, Edward J. 
Joachim, William F. 
Merrill, Lewis E. 
*Reasoner, Clayton M. 
Rhame, Paul W. 
Tuve, George L. 

Hi22 

(B. S. Eng. 1920) 
(B: S. Eng. 1920) 
(B. S. Eng. 1920) 
(B. S. Eng. 1920) 
(B. S. Eng. 1920) 
(B. S. Eng. 1920) 
(B. S. Eng. 1920) 

Bachelor of Science in Architec.ture 
Bakken, Laurence H. Haines, Howard N. 
Croft, Edna K. Kreinkamp, H.erbert A. 
Damberg; Paul S. Little, Alice V. 
Dawson, John W. Moorman, Frank S. 
Gerlach, Henry C. Smit; · C~therine 
Graf, Donald T. Stewart, George A. 
Hahn, Stanley W; Wiiiner, Wiiiiam E. 

Bachelor of Science in Civil Engineering 
Anderson, Nels S. ·Bailey, George R. 
Andrus, H~rry J. Berdan, Hubert J. 

Chernus, Maurice Newberry, Lester W. 
Cook, Walter K. Ost, Roland E. 
Cray, Seymour R. Palda, Chas. H. 

(C. E. 1923) Palmer, Howard B. 
Erickson, Edwin C. 0. Paulson, Thorwald S. 
Espenett, Edward L. Peterson, Neander E. 
Feder, Max Pinska, Lawrence F. 
Fraser, Carlisle G. Reardon, John M. 
Frost, Herbert J. Rosenthal, Paul 
Greenberg, Jack Silverman, Emil M. 
Hortskotte, Arthur E. Slade, Loring 
Johnson, Ellsworth Soshnik, Ed ward J. 
Keeler, Jasper F. Stoutland, Oliver A. 
Kelley, William Swanson, Clifford L. 
Levens, Alexander S. Tarbell, William P. 

(M. S. in C. E. 1924) Teberg, Lawrence E. 
(C. E. 1927) Thompson, Claudius A. 

Lund, Earl H. Tierney, Festus P. 
(C. E. 1923)White, Arden D. 

Markson, Christian 0. Wilson, Charles A. 
Mattson, Dewey F. Wood, Victor R. 
Morrison, John E. 

Bachelor of Scie11ce iu Electrical Eugi11ee1'i11g 

Aultfather, David H. 
Bergstrom, Marlow B. 
Bisbee, Bertin A. 
Bjonerud, Earl S. 
Bochus, Gerald H. 
Bosshardt, Wilmert C. 
Carlson, Richard E. 
Cooley, Gilbert 
Dahl, Hjalmer A. 
Downie, John M. 
Drost, Henry F. 
Dunnum, Orney E. 
Ellestad, Irwin M. 
Enger, Arne 
Fiske, Harold C. 
Forbes, Henry C. 
Hagelin, Lawrence W; 
Heidelberger, Roy J. 
Hendrickson, Arnold B. 
King, John E. 
Linhoff, Carl H. 
McEachin, John 
McMillen, James S. 

Magnuson, John E. 
Mentzer, Clarence· A. 
Merritt, Alva W. 
Mintz, Nathaniel 
Nielsen, Walter M. 
Nordlien, Berger W. 
Olson, Arnim G. 
Oscarson, Gerhard L. 
Pangburn, Carroll G. 
Plank, Howard G. 
Ransom, Glen B. 
R,ome, Robert C. 
Rood, Arnold E. 
Sannicolo, Joseph F. 
Selander, Karl W. 
Sorensen, John E. 
Steffens, Robert A. 
Tuve, Merle A. 
Wickman, Martin F. 
Willard, Arthur C. 
Williams, Percival. H. 
Wilson, Abner W. 

Bachelor of Science iu Mechanical E11giueeri11g 
Aure, Roy Katter, Reuben L. 
Bros, Chester W. Kelsey, Howard C. 

(M. S. in M. E. 1924) Kleinschmidt, Armin R. 
Carlson, Ernest F. Kumm, Arthur \V. 
Clark, John S. Mikesh, Edward S. 
Curtis, Verne F. Nordenson, Arnold 
Eddy, Clarence Nordstrom, Ernest A. 
Fahland, Frank, Jr. Olmstead, Charles F. 
Hemsey, Clayton E. (M. E. 1923) 
Hilgedick, Ralph V. Peters, Walter C. 
Hoffman, Richard H. *Rood, Olaf T. 
Holmsten, Victor T. (M. E. 1923) 
Katter, Calvin K. Rosendahl, Harold R. 

Bachelor of 
Adams, .Edward H. 
Brown, Harry 
Capstick, Donald 
Dock, Chester 

Science in Engineering 
Forssell, William 
Hayes, Harold 
Meili, Rudolph E., Jr. 
Olson, Clarence 

ADVANCED DEGREES 
Civil E11gineer 

Del Plaine, Carlos W. 

Electrical E11gineer 

Berg, Samuel A. (B. S. Eng. ~.921, B. A. 1921) 

'Meclwnical Engi11eer 

Forsberg, Elmer J. (B.' S. Eng. 1921) 
Johnson, Carl A. (B. S. Eng. 1921) 

Master of Science in Engitteering 
Stehle, Gilbert C. (B. S. 1920) 

1923 
Bachelor of Scie11ce in Architecture 

Backstrom, W. A. 
Holien, Edward 0. 
Johnson, Elving L. 
Markusqn, Miner J. 

Nielsen, Eunice V. 
Sime, Theodore L. 
Strom, Arthur 
Walquist, John A. 

B~chelor of Si:iettce iu Architectural Ettgilleering 

Luedeman, Clqren~e H. Sutherland, Samuel J. 
. . Bachelor of Sci~nce in Civil Engiueerittg 

Aasland, Arne Bergford, Rolf E. 
Abramson, Harry W. Buhr, Leo 
Aldrich, Louis W. Christlieb, Frank B. 
Aslakson, Carl I. Cribbs, Harry E. 
Berg, Swan P. Curry, Byron K. 
Bergford, Lester M. Darrell, James E. 
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Bachelor of Science 

DeFreece, Paul R. 
Dindorf, Edward C. 
Flindt, Richard H. 
Hill, Hibbert M. 
Hiner, Walter G. 
Hosmer, Orville H. 
Johnson, Albert W. 
Johnson, Nels 

in Civil Engineering 

Nelson, Elmer A. 
Nelson, Glenn 
Odquist, Carl 

Judd, Maurice D. 
Kotz, Walter E. 
Lazarus, Morris W. 
Leonard, Aubrey C. 
Maiser, Walter L. 
Manger, Henry J. 
Meskal, George A. 
Mitchell, Lloyd S. 

Olson, Elmer J. E. 
Peck, Lloyd A. 
Sauer, Arthur A. 
Schaller, George C. 
Schlenk, John J. 
Sclarow, Abraham M. 
Spencer, Raymond D.
Stephens, Clifford S. 
Swanson, Paul H. 
Tennstrom, Carl H. 
Thompson, Everett 
Villaume, Walter F. 
Zimmerman, Arthur C. 

Bachelor of Science in Electrical Engineering 
Babcock, Vernon M. McCullough, Robert T. 
Bouquet, Otto T. Meserve, Ralph H. 
Braden, Rene A. Moreno, Gerardo 

(M. S. 1925) Nash, Russell 0. 
Bup1gardner, Louis T. Newman, John M. 
Burrill, Charles M. Nordvall, Glenn W. 
Case, Gerald F. Olin, Henry A. 
Clausen, Elmer W. · Olson, Roy H. 
Dunnavan, Ralph B. Pause, Harold A. 

-Elwood, Daniel H. Pulver, Richard F. 
Engstrom, Elmer W. Rath, Harvey C. 
Fairbanks, George W. Reeve, Howard E. 
Feeney, Wayne I. Russell, Winfred W. 
Fischer, Harold W. Ryan, Robert M. 
Friedman, Edwin A. Sampson, Clifford L. 
Goldberg, Maurice G. (M. S. 1925) 
Grettum, LeRoy Atwood Schottler, George J. 
Hargraves, Robert A. · Schweiso, Clifford C. 
Hawkins, Harvey C. Scott, Herbert L. 
Heidelberger, Otto F. Sickel, Ed win C. 

(M. S. 1925) Swift, George E. 
Helwig, William F. Thorne, Donald E. 
Johnson, Gustaf A. Trask, Alfred S. 
Johnson, James P. Ward, Alvin C. 
Kannenberg, Walter F. Wellisch, Walton 

(M. S. 1925) Wiggins, John B. 
Kearney, Adrian A. Williams, Roy N. 
Koch, Karl L. Wills, David C. 
Lambie, Horace H. Wilson, Frank W. 
Lieberman, Henry Zimmerschied, Clarence R. 
Lundquist, John V. 

Bachelor of Scietue in Mechanical Engineering 
Acker, Sidney H. 
Amidon, Lee L. 
Ascher, Raymond C. 
Bochmann, Graydon A. 
Bergsland, Grant C. 
Bros, Bernard M. 
Brossard, Edward V. 
Copeland, Floyd E. 
Cross, Roland E. · 
Eige, Elmer H. 
Gilstad, Arthur 
Halden, Herbert 0. 
Hibbard, Shelden· S. 

*Keiser, Karl W. 
(M.S. in M. E.1924) 

Kuhlman, Rudolph H. 
Larson, Glen M. 
Lindelien, Engen 
Marshall, Chester R. 
Messer, Harold D. 
Parkin, Orrin G. 
Peckham, Harold E. 
Ransom, Ralph W. 
Sear, Arthur W. 
Swanson, Philip G. 
Waby, Delton T. 

ADVANCED DEGREES 
Civil Engineer 

C:ray, Seymour E. 
Lund, Earl H. 

(C. E. 1922) 
(C. E. 1922) 

Electrical Engineer 
Larson, Conrad L. (B. S. E. E. 1922) 

Mechanical 
Luce, Alexander W. 
Olmstead, Charles F. 
*Rood, Olaf T. 

Engineer 

1924 

(B. S. M. E. 1921) 
(B. S. M. E. 1922) 
(B. S. M. E. 1922) 

Bachelor of Science in Architecture 

Backstrom, Emil F. Kraft, Edwin W. 
Barnum, Charles R. Magoon, Herbert A. 
Bonsall, Wallace C. Nelson, Mark L. 
Hawkins, Edward W. Nystrom, Paul E. 
Hinman, Charles H. Rosenberg, Rahil A. 
Johnson, Anton A. Silverman, Isadore W. 

Bachelor of Science in Architectural Et~gineering 
Person, Otto C. Tvedt, Lawrence A. 
Root, Frank R. 

Bachelor of Science in Civil Engineering 
Bachelder, William H. Bevan, R. Lonis 
Bauer, Roscoe W. Braddock, Edward 
Bergquist, Edwin T. Brody, Mace F. 
Bergquist, Philip L. Bullis, Everard J. 
Restor, George C. Chapin, S. Caryl 

Dedic, Richard J. 
Erickson, Carl E. 
Garzon, Julian R. 
Gillard, Herbert W. 
Grant, Elberth R. 
Guerin, George V., Jr. 
Guesmer, George 0. 
Gustafson, Reuben W. 
Hankins, Nathaniel R. 
Harrington, Marzy V .. 
Hayden, Claude E. 
Herberg, Sanford 
Holder, Laurance E. 
Johnson, Raymond V. 
Kaufman, Morris B. 
Larson, Peter L. 
Liese, Herbert W. 
Lund, Roy V. 

McCrady, Archie R. 
Nelson, Martin E. 
N ormann, Rolf A. 
Olson, C. Milford 
Parker, Robert M .. 
Peterson, Lloyd L. H. 
Powell, Louis H. 
Ranger, Donald R. 
Roos, Frank T. W. 
Somera, Waino M. 
Sprehn, George H. 
Stoddart, Hugh A. 
Stoner, Clifford M. 
Tews, ·Arthur W. 
Thompson, Theodore S. 
V elz, Clarence J, 
Wilson, Walter E. 

Bachelor of Science in Electrical E11gineeri11g 

Anderson, Emil G. Little, LeRoy C. 
Anderson, Fayette C. McConnell, E. S. 
Anderson, Matthew A. McGregor, F. A. 
Appleman, Frank C. McLeland, Lyle K.' 
Arstad, Leonard 0. Mabbott, Leonard E. 
Carlson, Warren E. Mangney, Hilding 0. 
Cass, Hoyt R. Mar~roft, Harold C. 
Cassidy, Walter. J. Marshman, Irving C. 
Dahl, Harold W. Mathes, Richard E. 
Diment, J, Morton Mayer, Joseph S. 
Dunlap, George M. Miller, Archibald T. 
Eckberg, Curtis R. Miller, William J. 
Frazee, Leonard M. Monsen, Manley A. B. 
Furber, John R. Monseth, Ingwald T. 
Garthus, Ira B. Morton, Lysle W. 
Greene, Alfred B. Nee, Harold E. 
Greene, Chauncey L. Nelson, Edgar M. 
Greiner, Harry S. Pelley, Lloyd L. 
Grettum, Walter A. Schilling,. Theodore F. 
Harrington, Russell A. Schow, Garfield G. 
Hecht, Henry W. Sheekman, Harvey Z. 
Heggen, Reuben Skarolid, Charles T. 
Holbeck, John I. Stimart, Elwood L. 
Huseby, Gisle E. Strege, Henry W. 
Jacobson, Frank H. Swift, Donald C. 
Johnson, Iver W. Taplin, George C. 
Juran, Joseph M. Teal, Clarence W. 
Kapple, Frederick R. Trcka, Benjamin C. 
Kator, _ J ozef J. Tun ell, Robert H. 
Kline, Frank W. Tyvand, James A. 
Krause, Fred E. Waligoski, Adam A. 
Lampher, Murray N. Warren, Laurence C. 
Lauritzen, Carl W. Weber, Hanard -P. 
Lebeck, Torarin E. Wolfe, George E. 
Lewis, John G. 

Bachelor of Science i11 

Anderson, Joseph A. 
Berry, George F. 
Blodgett, Charles R. 
Borst, Wellington L. 
Boyd, Paul M. 
Collis, Norman S. 
Dale, Dallas W. 
Darmody, W'illiam J. 
Earl, _Donald F. 

(M. S. M. E. 1925) 
Engh, Harris S. 
Erskine, Robert K. 
Estabrooks, Clyde F. 
Grobe!, Lloyd P. 
Hiers, Charles R. 
Holmstine, Ralph D. 
!Gesner, Frank C. 
·Koehler, Edwin F. 
Langford, -George, Jr. 
Langman, Harley R. 
Logue, John F. 
Mehandru, Behari L. 
Montgomery, Ralph M. 

Mechanical Engineering 

Moore, John H. 
Morris, Frank A. 

(M. S. C\1. E. 1925) 
Nelson, Edw-ard K. 
Nelson, Einer 
*Olien, Hamlet C. 
Olson, Arthur L. 
Peterson, Arthur S. 
Rathburn, George A. 
Ross, Kenneth R. 
Rosseau, Clifton C. 
Saltwick, Andrew 
Sartell, Page M. 
Sebo, Arthur 0. 
Sesseng, Gunnar 
Simms, Charles G. 
Staehle, Haswell E. 
Stauffacher, Edward L. 
Thomas, W. Alan 
Tuttle, Stanley B. 
Wagner, John W. 
Willson, Stuart V. 
Woolman, Harry D. 

ADVANCED DEGREES 

1M aster of Science in Civil Engineering 
Levens, Alexander S. (B.S. C. E. 1922) 

Master of Science 
Bros, Chester W. 
*Keiser, Karl W. 

in Mechanical· Engineering 
(B. S. M. E. 1922) 
(B. S. M. E. 1923) 

1925 

Science in A.rcllitecture 

Lumm, Allan G. 
Molander, Edwin W. 
Olson, Edwin E. 

Bachelor of 

Bross, Peter P. 
Erickson, Clarence P. 
Freeberg, George 
Kendall, Walter A. 
Lantz, Reuben 5. 

Peterson, Everett L. 
Rigg, Alwin E. 

Bachelor of Science in 

Brimeyer, Ferdinand J. 
Elmburg, LeRoy M. 
Grisson; Aubrey H. 
Larson, Emil L. 

Bachelor of Science 
Cote, Rhoda H. 
MacGregor, Helen J, 
Parker, Helen R. 

Bachelor of Science 
Auxer, Willi_am L. 
Banovetz, John A. 
Bartholomew, Neal W. 
Beese, Harold U. 
Berg, Thorsten H. 
Bertossi, Clarence F. 
Bird, Harold E. 
Blue, Clarence W. 
Bonner, Donald E. 
Brose, William C. 
Burns, Dwight T. 
Carlbom, Leonard H. 
Cornell, George M. 
Craig, Hamilton S. 
Donahue, Stephen 
Dungay, Herbert F. 
Duval, Arndt J. 
Elers, Baldwin C. 
Frantz, Willard F. 
Fulton, Edwin G. 
Galanter, Samuel S. 
Gerdes, Carl H. 
Gobeli, Arthur W. 
Haima, Mark 
Hansen, Arthur A. 
Hartman, Philip F. 
Hendricks, Clifford L. 
Hendrickson, C. Edward 
Imsande, Fred L. C. 
Jones, Harold W. 
Knudsen, Esther M. 

Architectural Engineering 
Pesek, Cyril P. 
Vaudreuil, Lionel H. 
Rankin, Dean W. · 
Wicklund, Paul E. 

in Interior Decoration 
Slocumb, Mary G. 
Smith, Verna G. 

in Civil Engineering 

Kroll, Arthur J. 
LaBonte,- Anton E. 
Larson, Fred H. 
Lushene, Joseph P. 
McAndrews, Harry N. 
Macgowen, Irvin S. 
Mark, Max B. 
Moore, Nor man R. 
Morris, Russell F. 
Nelson, Edwin W. 
Nelson, George A. 
Nichol, Frank E. 
Nordstrom, Milton E. 
Nutting; Horace W. 
O'Brien, Thomas E. 
Olson, Kenneth M. 
Olson, Vernon H. 
Peterson, Clarence R. 
Peterson, Harold C. E. 
Prichard, Charles E. 
Quinn, Edward I. 
Quinn, Ursula R. 
Schmidt, Roland L. 
Skrukrud, Odean M. 
Sullivan, Frederick V. 
Swanberg, John H. 
Thompson, Clarence W. 
Waldor, N. T. 
Ward, John, Jr. 
Wold, Milton C. 
Youngquist, Eder B. 

Baclzelor of Science in Electrical Engineering 
Albrecht, Ernest G. Ludlum, Robert V. 
Albrecht, Karl J. Lund, Jeffery L. 
Anderson, Arthur P. McClung, Karl R. 
Benson, Ike! C. McCully, James P. 

(M. S. E. E. 1927) McEwen, Alexander D. 
Boe, Lester L. Malmgren, Richard V. 
Borchert, Oscar H. Meagher, Joseph E. 
Bordeau, Sanford P. Nelson, Carl C. 
Brossard, Henry F. Nelson, Clarence H. 
Burlingame, Robert E. Nickerson, Edward 
Cameron, Harry D. Nierling, Grant C. 
Childs, Morris P. Parsons, Sidney A. 
Christensen, Arthur L. Peterson, Lewis E. 
Cosandey, Charles J, Postma, John 
Countryman, M. Alden Reed, Henry R. 
Cousins, Van M. (M. S. E. E. 1927) 
Edwards, Richard G. Richardson, Philip E. 
Ellis, Carl E. Robertson, Kenefick 
Franzen, Roy 0. Schenckloth, Harry H. 
Gilman, Gaylord Schuck, Roy D. 
Hammer, Harold E. Shavor, George J. 
Hanft, Hugo H. Smith, Harold D. 
Heins, Harold H. Solomonson, Law~ence D. 
Hill,. Edward L. Steinert, Emil 
Holmes, Raymond H. Taylor, Richard G. 
Hussey, Norman W, Thomas, Richard L. 
Jacobsen, Arthur C. Thomson, Andrew 
Johnson, Enan C. Thyberg, Clarence W. 
Johnson, Robertson B. Tun ell, Clement R. 
Kauppinen, Heino Untinen, August L. 
Keller, Raymond W. ·upton, Albert P. 
Knoll, Franklin 0. Westigard, Glenn A. 

(B. S. C. E. 1922) Wieland, Willard W. 
(St. Thomas) Winslow, Harry J. 

Koch, Winfield R. Wurzbach, Henry A. 
Lewis, Berkeley R., Jr. 

Baclzelor of Science in 

Algren, Axel B. 
Backstrom, Russell E. 

(M.S. M. E. 1927) 
Beseler, Herman F. 
Bjerre, Folmar I. 
Boss, Ronald W. 
Caswell, Thomas B. 
Donnelly, William H. 
Eggleston, Smith 
Erskine, Lawrence F. 
Forseth, George 0. 
French, William 0. 
Heath, Arthur C., Jr. 
Hoisveen, Leonard F. 
Holmes, Roland W. 

Mechanical Engineerinq 

Jacobi, Alfred J, 
Jacobson, Reuben A. 
T enkins, Clifford H. 
Ludvigsen, Elliot L. 
Lundquist, C. D. Vernon 
Martino, Anthony D. 
Mills, Hartzel 
Pendergast, Webster G. 
Peterson, Laurence L. 
Robinson, Parke D. 
Souba, John I. 
Stevens, Everett B. 
Whitten, Robert C. 
Wilson, Roy A. 
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ADVANCED DEGREES 
Master of Science in Architecture 

Dayu, Doon (B. S. 1924) 

Master of Science in 
Braden, Rene A. 
Heidelberger, Otto F. 
Kannenberg, Walter F. 
Sampson, Clifford L. 

Master of Sciellce in 

Earl, Donald E. 
Morrill, Raleigh D.' 

Morris, Frank A. 

Electrical Engineering 
(B. S. E. E. 1923) 
(B. S. E. E. 1923) 
(B. S. E. E. 1923) 
(B. S. E. E. 1923) 

Mechanical Ellgineerilzg 
(B. S. M. E. 1924) 
(B. S. M. E .. 1909, 
E. E. 1922, Maine) 

(B. S. M. E. 1924) 

1926 
Bachelor of 

Frenzel, Herman 
Kronick, T. Gerald 
Lighter, Clyde W. 

Science in Architecture 
Naslund, Gustave A. 
Potter, Robert P. 
Stageberg, Oswald C. R. 

Bachelor of Sciellce in Architectural Engi1zeering 

Kranzfelder, Robert H. Redin, R. Kenneth 
Rasey, Raymond F. · 

Bachelor of Science 
Ehrenberg, Muriel L. 
Guesmer, Marie yv. 

in ltzterior Decoration 
Snyder, Dorothy E. 

Bachelor of Sciellce ill Civi.l Engineering 

Balkin, Samuel W. Juell, Ba~ton 
Bolstad, Roswell C. Kelly, Raymond R. 
Breeden·, James R. Krefting, Arthur S. 
Bunn'ell, Charles W. Lewin, Sherman W. 
Comfort, Thomas H. Liese, Carl R. 
Cooper, R. Conrad Lindstedt, Philip C. A. 
Croswell, Leslie D. Lipchick:, Alex A. 
Deegan, Raymond C. Lorens, Edward R. 
Drdla, Robert L. L]lnd, Clarence V. 
Fenton, Paul C. Manson, Philip G. 
Flaaten, Percy H. Meyerdick, Clarence E. 
Foster, Kenneth W. Nasvik, Adolph C. 
Gould, Edward C. Neubauer, Loren W. 
Haakensen, N, Theodore N yvall, Clifton S. 
Halbkat, Frankun J. Ohman, Uno G. 
Hoffman, John R. Peterson, Garvin E. 
J akkula, Arne A. Sandberg,· Clifford H. 

(M.S. C. E. 1927) Schulz, Alex A. 
Johnson, Clifford S. Young, Edward F. 
Johnson, James. R. Young, Truman P. 
Johnson, Raymond A. 

Bachelor of s'cience in Electrical Engi•leering 

Ageton, Edwin 0., Jr. Johnson, Clarence A. 
Anderson, Lowell W. Johnson, Welton V. 
Ayshford, Loren C. Jones, Richard W. 
Barron, John H. Kelly, William J, 
Berghs, Charles J. Larsen, Einar H. 
Bergman, Hilder W. Lee, Albert A. 
Beveridge, Robert A. LeV esconte, Lester B. 
Bullard, Henry M. Levy, Max L. 
Carman, Willard J. Lindquist, Oliver J, 
Christen, Ray L. Lostrom, Herbert W. 
Coon, Lawrence C. Lyberg, Verele C. 
Dahl, Merle G. Lynskey, Joseph P. 
Deinema, George R. Mackay, Donald H. 
Deterling, Edward A. Mahachek, Ross 
Dimmick, Merton A. Mann, Alvin K. 
Etem, Victor Meader, Glenri S. 
Faulkner, Louis L. Mindrum, Arthur I. 
Feldman, Carl B. H.· Murdoch, George B. 
Ferguson, Kenneth R. Nelson, Paul B. 
Fiene, Marcus Nelson, Robert B. D. 
Forsmark, Ulrik E. Nimmer, Walter B.· 
Gaalaas, George L. Orning, Harold 
Gemmell, Robert W. Parry, John E. 
Getchell, Earl Quine, William M. 
Graf, Alois W. Rhoades, Herbert E. 
Gross, Leon A. Robinson, Lawrence T. 
Haedecke, August D. Salstrom, Paul S. 
Hafstad, Lawrence R. Schroeder, Clarence A. 
Hammond, Joseph A. Schweppe, Walter A. 
Hargrave, William A. Scott, Franklin B. 
Hart, Maurice W. Sjoberg, Roy H. 
Hartley, Lowell J. Slaggie, Eucharius L. 
Hilgedick, Winfred C. Tholstrup, Henry L. 
Holcomb, Harry S. Tighe, James S. 
Hummel, Carl Walters, Robert P, 
Irons, George R. Wenrich, James R. 
Jensen, Otto L. (B. A.)Wentz, Edward C. 
Joesting, Fredlerick D. Williams, ,William R. 

Bachelor of Science 

Anderson, Wesley }. 
Bancroft, Henry K. 
Beek, Hiram D. 
Bennett, John C. 

in Mechanical Engineering 

Bohannon, George yv. 
Burt, Paul R. 
Cole, Ernest C. 

(M.S. M.E.) 
Comfort, Clifford E. 
Corbett, Theodore R. 

Dewaji, Gunaker 
DuBois, N, Warren 
Fornfeist, Carl H. 
Grant, Russell S. 
Hanna, Cyril C. 
Hass, Paul 0. 
Kleinfeld, Leonard S. 
Letson, Donald E. 
Lundgren, Carl W. 
Maney, James E. 
Mork, George W. 

N orrbom, Oscar E. 
N ordenson, Willard H. 
O'Donnell, Lawrence 
Pierce, Walter H. 
Pike, Jay B. 

(M. S. M. E. 1927) 
Roberts, Nor man A. 
Rollin, Harold E. 
Slaby, Louis J, 
Tucker, Carl W. 

ADVANCED DEGREES 

Civil 
Coe, Edward H. 
Luxford, Ronald F. 

Engineer 
(B. S. C. E. 1919) 

(C. E. 1917, M. S. 1925, Wisconsin) 

Master of Science ill Civil Engineering 

Nichol, Frank E. (B. S. C. E. 1925) 

1927 

Bachelor of Science in Architecture· 

Anderson, Lawrence B. Flegal, Ai Claude 
Backstrom, K. A. W; Gustafson, Robert F. 
Broderick, Vere H. Havens, Paul Maynard 
Cameron, Lester W. Castner, Arthur Henry 
Close, Winston A. Kilpatrick, Porter Warren 
Eaton, Paul Frederick McCan, Realino Vincent 
Edwards, William H. Melius, Arnold 'A. 

Bachelor of Scie11ce in 
Bull, Alvah Stanley 
Davidson, Henry A. 
Gilfillan, Donald Wm. 
Nelson, Neal N. 

Architectural Ellgineerillg 
Nyquist, Roy L. 
Park, James Injun 
Sorenson, Russell L. 
Stolte, Sidney L. 

Bachelor of Science in Interior· Decoration 
Cameron, Grace Grafslund, Geneva Louise 
Wilkinson, Gladness B. 

Bachelor of Science 
Rolnick, Harry W m. 
Borne, Floyd 0. 
Borrowman, John Keeley 
Brattlof, Clifford 
Briggs, Luerd E. 
Brohaugh, Gustave C. 
Campbell, Douglas M. 
Carlson, Elmer W. 
Christianson, Elmer John 
Clark, Kenneth Miles 
Crowell, Sidney Howe 
Engler, Myer 
Edlund, Ray Clinton 
Gehring, Lester George 
Hagman, Walter Fred 
Hoving, John E. 
How, Francis Waldo 
Johnsen, Kenneth A. 
Johnson, Laurence Victor 
Castner, Roy W. 
Lande, Clarence C. 
Luethi, Carl Francis 
Loucks, Roger Brown 
Lundsten, Frank Rueben 

in Civil Engineering 
Lund, Stanley D. 
Marcroft, John Clifford 
Morris, George Ed ward 
Murray, Harold E. 
Norman, Henry Robert 
Pajari, Tauno 
Paulson, Joseph Bernard 
Pearson, Einar Otto 
Pearson, Harold Theodore 
Peterson, Frederick G. 
Platzer, George John 
Pohl, Loren Frank· 
Preus, Christian K. 
Riedesel, Russell Irving 
Rosing, Donald Clay 
Ruth, Fred Louis 
Santelman, Ralph Henry 
Sperling, Abe J, 
Teske, Frederick Carl 
Turrittin, Hugh Lonsdale 
Wentz, Clarence Arthur 
Witt, Edward John 
Youngquist, C. Vern on 
Zuckman, George J. 

Bachelor of Science in Electrical Engineering 

Anders, :Milton F. 
Anderson, Henry Alvin 
Asphalt, Filip Johanson 
Bailey, Stuart Lawrence 
Barton, James Parker 
Beach, George 
Berglund, Erick Bernard 
Berkner, Lloyd Biel 
Byer, Randall R. 
Bezek, Albert 
Bonner, Arthur Lee 
Bottemiller, Edward L. 
Boyce, Harold J. 
Brandt, Clifford Alois 
Brayden, Giles William 
Brightfelt, John Charles 
Buccowich, Pan! 
Burmeister, Charles H. 
Clark, Charles Stevens 
DuBois, John Harry 
Edgar, Robert Ferguson 
Farmer, Herbert Fred 
Gibson, Robert 
Heimer, Amos Kingsley 
Hortberg, Reynold·Oiof 
Hovey,Bertratn Kelsey 
Johnson, Gustave F,, 
Lange, George M. 
Lee, Albert Christian 
Lee, Paul Raymond 

Leider, Albert E. 
Lewis, Lloyd W. 
McDonnell, Lawrence P. 
McKesson, Lewis James 
Miller, William. S. E. 
Moore, Gordon B. 
Moosbrugger, Frank John 
Moses, Marlowe Grant 
Nelson, Clarence Enoch 
N ergaard, Leon Severin 
Nielsen, Andres H. 
Nolan, George Charles 
Norberg, Hans A. 
Ofelt, George R. 
Osburn, Roy Wesley 
Peters, Charles Max 
Pilger, Clarence L. 
Prehn, Victor Nicholas 
Rauscher, Paul Frank 
Redding, James A.' 
Ringstrom, George H. 
Robinson, Richard Burton 
Rogers, H. Barrett 
Scholz, Edmund Henry 
Schultz, Albert W. 
Schulze, LeRoy Edward 
Smith, Jerome Conrad 
Speer, Paul B. 
Sunblad, Everts William 
Swa'nson, Carl Everett 

Thompson, Niles J. 
Volkenant, Gordon W. 
Wald, Joseph Harold 
Ward, Stanley A. 
Weber, Clyde 
Weeks, Leonard H. 

Wehlitz, Hubert Frank 
Weom, Laurel Allan 
Whiteley, Howard Orville 
Witts, Seth Newton 
Woloshin, Boris 

Bachelor of Science in 

Akins, Clifford Miller 
Bliven, Paul 

M echmzical Engineerillg 

Little, Fred Wellington 
Loo, Yuson 

Boyce, Nor man Elliott 
Bros, Kenneth Donald 
Carlson, Clifton Conrade 
Chapman, Wilbur J. 
Coates, Joseph Ed win 
Cook, Lyle M. 
Dacanay, Lino P. 
Dixon, Donald Kenneth 
Evans, Ralph B. 
Giessel, Paul Albin 
Hall, John Whitmore 
Hutchinson, Edwin T. 
Irons, Roy Cecil 
Isaacson, Arthur M. 
Lamon, Harold Joseph 

Lowther, Wilfred Wesley 
McNeill, Lyle D. 
MacDonald, George A. 
lVIongren, Richard Vern 
Munger, Maurice 
Parten, Carl Darius 
Richardson, Ralph Arthur 
Roberts, Dimon Albert 
Schneider, Frank Mahlon 
Spehr, Peter Eldon 
Spencer, John Boyd 
Trexler, Richard Rollo 
Tubbesing, Norman F. 
Vye, George Parks 

ADVANCED DEGREES 

Civil Engineer 

Levens, Alexander Sander 
(B. S. C. E. 1922, M. S. C. E. 1924) 

Master of Science. in Ci<Vil Engineering 

Jakkula, Arne Arthur (B.S. C. E. 1926) 

Master of Science in 
Benson, Ike! 

Electrical Engineering 
(B. S. E. E. 1925) 
(B. S. E. E. 1925) Reed, Henry Ropse 

Master of Science in Mechanical Engineering 

Pike, Jay Becker (B. S. M. E. 1926) 

Bachelors 
Carjola, Chester L. 
Church, Bruce R. 
Ekman, Harold 
Grossman, Frederic R. 
Holien, Gilman C. 

1928 
of Architecture 

Huchthausen, Walter J. 
Jones, Paul W. 
Rakov, Avner 
Thorshov, Roy N. 
Witt, Edward H. 

Bachelors of 

Affieck, Dean H. 
Davidson, John E. 
Jerabek, Daniel A. 
Jories, Gurdon W. 
Loo, Pang Chich 

Architectural Engineeriug 

McGinnity, William J. 
Meyers, Clare F. 
Pearson, George 0. 
Ramey, John M. 
Roston, Rees E. 

Bachelors of l1Jterior Decoration 

Berman, Florence C. von Sien, Ruth E. 

Bachelors of 
Amidon, Roger E. 
Beaudin, Lawrence A. 
Benson, l\1ons H. 
Bergford, John F. 
Bolton, John M. 
Daly, Frank A. 
Dreveskracht, Wall ace 

w. 
Engstrom, LeRoy 
Erickson, Hugo G. 
Erickson, Lloyd R. 
Ferguson, George E. 
Frank, Carl W. 
Gard, Donald L. 
Goldberg, Hymen 
Gustafson,'}. Melvin 
J <>hnson, Ralph P. 
Knox, Charles E. 
Kopp,David C. 
Kopplin, Charles D. 

Cirvil Engineering 

Kreger, Lynn S. 
Lexau, Ole H. 
McDanield, Laren A. 
McNally, Lee D. 
Maturi, Rudolph 
Meyeron, Ben 
Normann, Olav. K. 
Olson, Clarence C. 
Parker, Clyde H. 
Prior, Charles H. 
Rinell, Eric A. 
Ringwood, James B. 
Rydeen, James P. 
Schroepfer, George J. 
Silliman, Paul D. 
Tauber, Joseph H. 
Tebo, Frank A. 
Thwing, George Jr. 
Vorisek, Jerry J, 
Wielde, John A. 

Bachelors of Electrical Engineering 
Ackermami, Robert W. Fogelholm, Edward G. 
Anderson, Elwood C. Frankovich, John J. 
Barnes, James C. Fredrickson, Edwin vV. 
Benesovitz, Abe Froberg, Harold E. 
Braaten, Arthur M. Furber, Richard D. 
Brown, Glendon C. Grin1m, Raymond E. 
Burris, Arthur P( Gustafson, Thor A. 
C1wistopherson, Arnold J. Hamilton, Sati1 R. 
Clausing, Lawrence A. Harwick, Henry C. 
Compton, Milton E. Hawkins, George C. 
Cook, J. Marvin Heywood, George L. 
Cooper, Jack I. Holt,Gunnard T. 
Corliss, Charles V. Holt, Leo G. 
Dahl, Paul E. Hoover, Lloyd H. 
Elmburg, John C. W. Jarchow, Theodore L. 
Engquist, Emil B. Johnson, Douglas 0, 
Fisher, George L. Johnson, Sheldon F. 
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Baclzelors of Electrical Engineering 

Klammer, Kalmer K. Riddell, Donald J. 
Koerner, Allen M. Schvone, Anthony P. 
Kotchevar, Joseph F. Schliep, Carl J. 
Kriechbaum, John P. Seeger, Franklin H. 
Krieger, Keith M. Sharpless, William M. 
Kritzer, Louis W. Sheire, James B. 
Larson, Seymour R. Smeby, Lynne C. 
Lende, Willard H. Soderholm, Lauren V. 
Lee, Alfred H. Stevens, Donald T. 
McCrea, John A. Stevens, Bruce E. 
*Mdntire, Elmer E. Stuart, Donald M. 
Neill, Clarence L. Swanson, ~arl E. 
Nogueria, Frederico P. Sweeney, Frank C. 
Ohman, Leo S. Thelin, Ruben E. 
Peterson, Randall J. Towey, James M. 
Peterson, Valgar N. Young, Clifford L. 

Bachelors of Mechanical Engineering 
Angell, Glenn H. 
Arko, Frank W. 
Barthelemy, Carl R. 
Blackmore, Frank E. 
Blackshaw, JoeL. 
Bowers, Raymond 
Boyce, John 
Burke, James J. 
Dunning, Robert M. 
Elliott, Merle B. 
Fritzberg, L. Hilding 
Gustafson, Hugo F. 
Hathaway, Herbert F. 
Hemenway, Edward L., 

Jr. 
J~ps, Wilbur H. 

Knutson, Melvin I. 
Kusnerek, Clement J. 
Larson, W erll'er L. 
Libby, Calvin R. 
Lundquist, Wilton G. C. 
McGladrey, Lyle L. 
Mayhugh, Benjamin F. 
Miller, Marvel P. 
Nelson, Arthur 
Osrowske, Arthur B. 
Pettersen, Wilber E. 
Roberts, Henry M. 
Robertson, Haney M. 
Spotts, Herbert J. · 
Von Stocker, Selmer G. 
Wood, Leslie L. 

School of Chemistry 

ADVANCED DEGREES 

A1aster of Science in Civil Ellgineerillg 

McKay, Earle Douglas (B. S. 1915, C. E. 1916) 

Master of Science in Elect>·ical Ellgit~eering 

Bailey, Stuart Lawrence 
Feldman, Carl Brandt 
Fiene, Marcus Ernest 
Schweppe, Walter August 
Tholstrup, Henry Leo 

(B. S. E. E. 1927) 
(B. S. E. E. 1927) 
(B. S. E. E. 1926) 
(B. S. E. E. 1926) 
(B. S. E. E. 1926) 

Electrical Engineer·. 

Kannenberg, Walter Frederick 
(B. S. 1923, M. S. 1925) 

. THE first degree was that of Chemical Engineer, granted in 
1897, at the close of the regular four-year course. In 1902, 

the present degree of Bachelor of Science in Chemistry was 
conferred and has continued except for the two years, 1905 and 
1906, when the degree was Analytical Chemist. For the course 
in chemical engineering, the corresponding degree of Bachelor 
of Science in Chemical Engineering was used. 

Chemistry as far as chemical engineering was concerned, and the· 
degree of Chemical Engineer was granted at the end of the fifth 
year's work after the Bachelor of Science in Chemical Engineer
ing had been obtained for the four-year course. 

The present plan of conferring the professional degree of 
Chemical Engineer as a graduate degree based upon graduate 
study, experience, and a thesis was established in 1923, 

In 1912, the degree of Chemical Engineer was granted at the 
close of the· four-year course, as had been the custom for several 
years in the College of Engineering and Architecture, but in 
1913 the new plan in that college was followed in the School of 

In 1928 the form of the Bachelor's degree was- changed to 
Bachelor of Chemistry and Bachelor of Chemical Engineering, 
taking effect in June, 1928. Similar action was taken at the, 
same time by the College of Engineering and Architecture. 

1897 
Chemical Engineer 

*Chapin, Lewis P. Linton, James H. 
Hamilton, Herbert C. Webber, Frederick W. 

1902 
Bachelor of Science in ci.emistry 

Benner, Raymond C. Rice, Edgar W. 
*Lando, Maximillian N. 

1903 
Bachelor of Scietzce. in Chemistry 

Bakke, Oliver M. 

1904 
Bachelor of Science 

urout, Frank F. Hopkins, Joseph I. 
Gutsche, Edward J. Rose, Anton R. 

1905 
Analytical Chemist 

Borrowman, George L. Jackson, Myron B. 
Dahlberg, Arnold V. Longworth, Fred J. 
Frary, Francis C. Pennock, Edward M. 

(M. S. 1906, Poore, Charles D. 
Ph. D. 1912) 

1906 
Allalytical Chemist 

Bernhagen, Lewis 0. 

Master of Arts in Chemistry 
Wilhoit, Albert D. (B. A. 1905, Macalester) 

M asier of Science in Chemistry 
Frary, Francis C. (A. C. 1905, Ph. D. 1912) 

1907 
Bachelor of Science ill Chemistry· 

Doran, James M. Manuel, Earle V. 
Halvorson, John 0. Von Kuster, Edith I. 
Kennedy, William W. (Mrs. W. Johnson) 

Bachelor of Science i11 Chemical Engineering 
Davies, Edwin T. ' 

1908 
Bachelor of Science in Chemistry 

·Anderson, Edward X. (M. S. 1909) 
Badger, Walter L. (B. A. 1907, M. S. 1909) 
*Cressy, Charles R. ' (M. S. 1913) 
Lowe, John M. 
McBride, Russell S. 
Porter, Allen H. 
Whited, Oric 0. 

1909 
Bachelor of Science. in Chemistry 

Bacon, Charles B. Selvig, Walter 
Dresser, Eva L. (Alves) Sterling, Faith (Sterling) 
Kueffner, Otto K. Walker, George W. 

Baclzelor of Science in C h~mical Ellqineering 
Barnaby, William E. 
Morey, George W. 
Roehrich, Victor H. (M. S. 1910) 

Bachelor of Science in Chemistry 
Anderson, Edward X. (B. S. 1908) 
Badger, Walter L. (B. A. 1907, B. S. 1908) 

1910 
Bachelor of Sciellce 111 Chemical Engineering 

Bicknell, Henry R. 
Daniels, Farrington (M. S. 1911) 
De Witt, Joseph Henri 
Dietrichson, Gerhard 
Finke, Wilbur W. M. 
*Peterson, Andrew P. (M. S. 1911) 
*Smith, Carolyn H. 
*Stone, George H. 
Taylor, Carl ·A. 
Transou, Carl A. 
Woolett, Guy H. (M. S. 1916, Ph. D. 1918) 

Bachelor of Science in Chemical Engineering , 
Dahlberg, Henry W. 
Gutsehe, Frank Carl 
Smith, Sheldon H. 

Master of Arts in Chemistry 

Nye, Lillian L. (B. A. 1909) 

Master of Science in Chemistry 
Pitchford, G. Leonard (B. S. 1907, Nebraska) 
Roehrich, Victor H. (B. S. 1909) 

1911 
Bachelor of Science in Chemistry 

Cantwell, William F. 
Halvorson, Henry A. 
Hartnett, John G. 
Hennessy, Hugh J. 
Johnson, Einer (M. S. 1912) 
Leavenworth, Francis M. 
McMiller, Paul R. 
Olson, Arthur 0. 
Pettijohn, Earl (M. S. 1912, Ph. D. 1918) 
Stoppel, Ernest A. 

·Bachelor of Science ill Chemical Engineering 
Baker, Russell E. 
*Bolton, John B. 
Callaway, Roy S. 

11-lqster of Science in Chemistry 
Bell, Grace M. (B. A. 1909) 
Daniels, Farrington (B. S. 1910) 

Master of Science in Chemistry 

Kepner, Ben-Hur 
Peterson, Andrew P. 
Poppe, Frederick W. 

·(B. A. 1910) 
(B. A. 1910) 

(B. A. 1910, Lawrence) 

1912 
Bachelor of Science in Chemistry 

Brinton, Paul H. M.-P. (M.S. 1913, Ph.D. 1916) 
Daniels, Elmer A. (M.S. 1913, Ph.D. 1917) 
Hoffman, Henry J. (M. S. 1914) 
Karatz, Lucian 
*McLeod, John R. 
Mitchell, Ralph W. 
N esse, Charles 0. 
Parkin, Guy G. (M. S. 1913) 
Robinson, Rhea B. 
Rockwood, Ralph H. 
Schmidt, George H. 
*Spriestersbach, David 0. (M. S. 191S) 
Wanless, Lynn A. 

Bachelor of Science 

Edwards, Junius D. 
Goldstein, Milton M. 
Harshaw, John R. 

in Chemical Engineering 
(Ch. E. 1913) 
(Ch. E. 1913) 

Chemical Engineer 
Brunkow, Herbert E. 
Martin, Edmund W. 

Master of Science in Chemistry 

Johnson, Einer (B. S. 1911) 
Pettijohn, Earl (B. S. 1911, Ph. D. 1918) 

Doctor of Philosophy 

Frary, Francis C. (A. C. 1905, M. S. 1906) 

1913 
Baclzelor of Science in Chemistry 

Felion, Arthur J. 
Mastin, Marion G. 
Miller, Ralph H. 
O'Connell, Thomas c. (M. s. 1914) 
Otterstein, Earl F. 
Sutter, Hedwig M. (Mrs. R. Wilson) 
Taylor, Cyril Stead 
Yngve, Victor 

Bachelor of Science 
Anderson, Fredolf T. 
Katz-Nelson, William 
Kern, Herbert A. 
Peterson, Henry 
Porter, Ralph E. 

in Chemical Engineering 

(Ch. E. 1914) 

(Ch. E. 1914) 
(Ch. E. 1914) 
(Ch. E. 1914) 
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Chemical Engineer 

Edwards, Junius D. 
Goldstein, Milton M. 

(B. S. 1912) 
(B. S. 1912) 

Master of Arts in Chemistry 

Beck, Maud G. (B. A. 1905) 
Skartvedt, Peter M. (B. A. 1906, St. Olaf) 

Master of Science in Chemistry 
Brinton, Paul H. M.-P. (B. S. 1912, Ph.D. 1916) 
Cressy, Charles R. (B. S. 1908) 
Daniels, Elmer A. (B. S. 1912) 
Parkin, Guy G. (B. S. 1912) 

Doctor of Philosophy 

Cohen, Lillian (B. S. 1900, M. S. 1901) 

1914 
Bachelor of Science in Chemistry 

Gauger, A. W. Merton, Howard V. 
Juvrud, Ingvald 0. Tibbling, Ernest F. 

Engi11eer 
(B. S. 1913) 
(B. S. 1914) 
(B. S. 1913) 

Chemical 

Anderson, Fredolf T. 
Bierman, Harry C. 
Kern, Herbert A. 

(B. S. 1914, Ch. E. 1915) 
(B. S. 1913) 
(B. S. 1913) 
(B. S. 1914) 

May, Darwin R. 
Peterson, Henry 
Porter, Ralph E. 
Tinkham, Willis M. 

Bachelor of Scie11ce ill Chemistry 
Bray, Miuk W. (B. A. 1912, Lawrence) 
Hoffmann, Henry J. (B. S. 1912) 
Kokatnur, Vaman R. ('B. A. 1912, Bombay, 

India, Ph. D., 1916) 
Yngve, Victor 

Doctor of Philosophy 

Harold H. 

(B. S. 1913) 

Brown, 
(B. A. 1909, M. A. 1910, Syracuse) 

1915 
Bachelor of 

Fegan, Elmer T. 
Olsen, Leslie R. 
Ringstrom, Hugo 
Toncheff, Stanil 

Scie11ce in Chemistry 

(M. S. 1916) 

(M. S. 1917) 

Bachelor of Science in Chemical Engineering 

Morse, Guilford A. (Ch. E. 1915) 

Master of Science in 
Nietz, Adolph 
*Spriestersbach, David 0. 
Ziegler, Mildred R. 

Chemistry 

Doctor of Philosophy 

Sterling N. 

(B. A. 1913) 
(B. S. 1912) 

(B. A. 1914) 

Temple, 
(Ph. D. 1905, M.A. 1906, Hamline) 

1916 
Bachelor of Science in Chemistry 

Dunningham, Merton 
Souther, Benjamin L. 
Morrow, Leon W. 

Bachelor of Science in Chemical Engineering 
Bell, Alexander D. (Ch. E. 1917) 

Master of Science in Chemistry 

Fegan, Elmer T. (B. S. 1915) 
May, Darwin (B. S. Ch. Eng. '14, Ch. E. '15) 
Newman, Allen T. (B. S. 1912, Nebraska) 
Stenger, Lawrence A. (B. S. E. E. 1906) 
Woolett, Guy H. (B.S. 1910, Ph. D. 1918) 

Doctor of Philosophy 
Brinton, Paul H. M.-P. (B.S. 1912, M.S. 1913) 
Kokatnur, V aman R. 

(B.S. 1912, Bombay, M.S. 1914) 

1917 
Bachelor of Science in Chemistry 

Corson, Benjamin I. Marr, Horace S. 
Durham, Samuel W. Marshall, Olive W. 
*Eckman, Lawrence R. Owens, Jay C. 
*Egge, Walter Rask, Olaf S. 
Markus, Benjamin 

Bachelor of Science in Chemical Engineering 
Burningham, Foster A. Luft, Oscar W. 

(Ch. E. 1918) Strong, Frank D. 
Domovsky, Aaron Washburn, Frederick M. 
Higburg, William Widell, Gideon 
Kuentzel, Ward E. 

C hemicaZ. Engineer 

Be\1, Alexander D. (B. S. 1916) 

Master of Science in Chemistry 
Barrows, Vera (B. A. 1906) 
Cade, Arthur R. 

(B. S. Worcester Polytechnic Inst. 1915) 
Joyce, Floyd E. (B. S. 1912, Iowa) 
Lauer, Walter M. 

(B. S. 1913, Ursinus College, Ph. D. 1924) 
Ringstrom, Hugo (B. S. 1914, B. S. 1915) 
Seyfried, Lillian M. (B. A. 1915) 

Doctor 
Daniels, Elmer A. 

of Philosophy 
(B. S. 1912, M. S. 1913) 

1918 
Bachelor of Science in Chemistry 

Joselowitz, Goodwin · Nelson, Harry G. 
Kesselman, Leo Pan, Wen Ping 

Bachelor of Science. in Chemical Engineering 
Donauer, Max (Ch. E. 1925) 
Rogness, Thorfin (Ch. E. 1919) 
Johnson, Do.nald L., (Ch. E, 1919) 
Kessel, Herbert · (Ch. E. 1919) 
Neilson, Chris 

Chemical Engineer 
Burningham, Foster A. (B. S. 1917) 

Master of Science in Clte>nistry 

Schultz, Peter D. (B. A. 1914; Bethel. College) 

Doctor of Phi,lisophy 
Pettijohn, Earl 

(B. A. 1906, B. S. 1911, M. S. 1912) 
Sternberg, Waldemar M. 

(B. S, 1908, Petrograd, Russia) 
Woollett, Guy H. (B. S. 1910, M. S. 1916) 

Bachelor of 
Beckel, Arthur C. 
Brooks, Leslie C. 
Engstrom, Leslie G. 

1919 
Science in Chemistry 

Heck, Frank J. 
Thorson, Stuart J. 

Bachelor of Science in Chemical Engineering 
Fischer, Earl B. (Ch. E. 1923) 
Greenlaw, Charles E. 
Hawkey, Harold K. 
Koch, ·Arthur 
Reu, Albrecht H. 
Winslow, Raymond 

(Ch. E. 1919) 

(Ch. E. 1920) 
(Ch. E. 1920) 

Chemical Engineer 
Rogness, Thorfin R. (B. S. 1918) 

(B. S. 1919) 
(B. S. 1918) 

Hawkey, Harold K. 
Johnson, Donald Lee 

1920 
Bachelor of Science in Chemistry 

Hoff, John E. 
Korfhage, Roy F. 
Matthews, Glenn E. (M. S. 1921) 
Moe, Claude P. 
Pippel, Herbert A. 

Bachelor of Science in Chemical Engineering 
Anderson, Minton M. (Ch. E. 1921) 
Busch, John S. 
Fieger, Ernest A. 
Hammer, George E. 
Jones, Ernest J. 
Kracek, Frank C. 
Mitchell, Donald F. 
Parrett, Arthur N. 
Pearson, Elmer A. 
Reck, Robert C. 
Sternberg, Heime A. 
Stoppel, Arthur E. 
Wallfred, Carl L. 
Weber, Ludwig }. 

(Ch. E. 1921) 

(Ch. E. 1921) 
(Ph. D. 1924) 
(Ch. E. 1921) 
(Ch. E. 1921) 
(Ch. E. 1921) 
(Ch. E. 1921) 
(Ch. E. 1921) 

(Ch. E. 1921, Ph. D.1924) 
(Ch. E. 1921) 

(Ch. E. 1921, Ph. D. 1924) 

Chemical Engineer 
Reu, Albrecht H. (B. S. 1919) 

(B. S. 1919) Winslow, Raymond M. 

Master of Science in Che·mistry 
Morse, Minerva (B. A. 1915, Ph. D. 1925) 
Plummer, Clayton E. 

(B. C. E. 1914, Michigan) 

1921 
of Science in Chemistry 

Riley, Philip J. 
Bachelor 

Cor!, Cad'y S. 
Epstein, Hymen · 
Kryger, Edward R. 
Nygard, Edwin M. 

(M. S. 1924) 
Seymour, Merrill W. 
Westerberg, Carl G. 

Bachelor of Science in Chemical Engineering 
Aronovsky. Samuel I. (Ch. E. 1922) 
Boxell, Morris L. 

Cornell, Reuben W. 
Lee, Melville R. 
Leerskov, Gerhard W. 
Nicholson, Harry G. 
Peterson, Marshall A. 
Ramsey, Selmer 
Riddington, Frederick W. 
Roberts, Wesley J. 
Ruchhilft, Clarence 
Schermer, Oscar C. 
Swart, Richard H. 

Chemical Engineer 
Anderson, Minton M. 
Fieger, Ernest A. 
Jones, Ernest J. 
Mitchell, Donald F. 
Nicholson, Harry G. 
Parrett, Arthur N. 
Pearson, Elmer A. 
Reck, Robert C. 

(Ch. E. 1922) 
(Ch. E. 1922) 

(Ch. E. 1922) 

(Ch. E. 1922) 
(Ch. E. 1922) 

(Ch. E. 1922) 

(B. S. 1920) 
(B. S. 1920) 
(B. S. 1920) 
(B. S. 1920) 
(B. S. 1921) 
(B. S. 1920) 
(B. S. 1920) 
(B. S. 1921) 
(B. S. 1920) Sternberg, Heime A. 

Stoppel, Arthur E. 
Wallfred, Carl L. 
Weber, Ludwig J. 

(B.S. 1920, Ph. D. 1924) 
(B. S. 1920) 

(B. S. 1920, Ph. D. 1924) 

Master of Science in Chemistry 
Hauge, Sigfred M. (B. A. 1918, St. Olaf) 
Hovland, Clifton R. (B. A. 1919, St. Olaf) 
Kohlhase, Arthur H. 

(B. S. 1919, Hamline, Ph. D. 1924) 
Matt)lews, Glenn E. (B. S. 1920) 

1922 
Chemistry Bachelor of Science in 

Darling, Stephen F. (M. S. 1924) 
(M. S. 1924) 

(Mrs. K. E. Kelley) 
Ellestad, Reuben 
Hammond, Kathryn D. 
Sullivan, Betty 
Tappan, Ruth W. (Mrs. Joseph Dowling) 

Bachelor of Science in Chemical Engineering 
Barrett, Joseph 0, (Ch. E. 1923) 
Busch, William A. 
Cassel, Norman S. 
Chadbourne, L. Rodney 
Halvorson, Halvor 0. 
Langseth, Axel 0. 
Livermore, Harvey J. 
Luger, Karl E. 
Manuel, Douglas R. 
Morin, William T. 
Morken, Carl H. 

(Ch. E. 1923) 
(Ch. E. 1923) 
(Ch. E. 1923) 
(Ch. E. 1923) 

(Ch. E. 1923) 

Bachelor of Sciet1ce it1 
Schwartz, Marcel M. 

Chemical Engineering 

Stone, Leslie F. 
Wyman, LeRoy L. 

Chemical Engineer 
Aronovsky, Samuel I. 
Cornell, Reuben W. 
Lee, Mel ville R. 
Peterson,· Marshall A. 
Riddington, Frederick W. 
Roberts, Wesley J. 
Schermer, Oscar C. 

(Ch. E. 1923) 
(Ch. E. 1923) 

(B. S. 1921). 
(B. S. 1921) 
(B. S. 1921) 
(B. S. 1921) 
(B. s. 1921) 
(B. S. 1921) 
(B. S. 1921) 

Master of Science in Chemistry 
Fulermer, Jervis M. 

(B. S. 1920, Washington State College) 
Harris, Elmin E. (B. S. 1921, Hamline) 
Reisig, Lu'cille Krantz (B. A. 1919) 

Doctor of Philosophy 

Hartshorn, Elden B. (B. S. 1912, Dartmouth) 

1923 
Bachelor of Science in Chemistry 

Kampa, Edmund Webster, Cora H. 

Bachelor of Scietzce in 
Bostwick, Ross 'D. 
Bruce, G. Norman 
Eck, Lester J. 
Edgar, Donald E. 
Firth, Charles V. 
Frederickson, Hubert 
Hatch, Lloyd 
McMillen, Elliott L. 
Paulson, Paul M. 

M. 

Chemical Engineering 

(M. S. 1924) 
(M. S. 1925) 

(M. S. 1927) 
(M. S. 1924) 

Peterson, Clifford E. 
Rademacher, Richard L. 
Sorenson, Ben. E. (M: S. 

(M. S. 1924) 
1924, Ph. D. 1927) 

(M. S. 1924) 
(M. S. 1924) 

Thordarson, William 
White, Robert H. 

Chemical Engineer 

Barrett, Joseph 0. 
Cassel, Norman S. 

(B. S. 1922) 
(B. S. 1922) 
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Engineer 

(B. S. 1922) 
(B. S. 1922) 
(B. S. 1922) 
(B. S. 1922) 

Chemical 
Chadbourne, L. Rodney 
Halvurson, Halvor 0. 
Langseth, Axel 0. 
Morin, William T. 
Stone, Leslie F. (B. S. 1922, Ph.D. 1927) 

(B. S. 1922) Wyman, LeRoy L. 

Master of Science in Che,mistry 
Anderson, Winslow S. (B. S. 1921, Bates College) 
Bakken, Adolph C. (B. A. 1919, St. Olaf) 
Pagel, Herbert A. (B. A. 1922) 

Bachelor of Science in Chemical Engineering 
Ernst, Robert C. 

(B. S. 1921, N. C. State College) 
Kester, Ernest B. (B. A. 1922) 

Doctor of Philosoplty 
Levine, Arthur (B. A. 1916, Augustana College) 

1924 
Bachelor of Science in Chemistry 

Fredrickson, Edna M. Ludwig, Llewellyn G. 
Humphrey, Gertrude J. 

Bachelor of Science in Chemical Engineering 

Bache, Edmund 
Dahlen, Miles A. 
Fuhrman, Alvin 0. 
Glenn, Harry W. 
Krantz, Rudolph W. (B. A. 1923, M. S. 1925) 
Lavine, Irvin 
Luft, Hans L. ( M. S. 1924) 
Paul, Karl F. 
Roque, Feliciano T. 
Zima, Albert G. 

Master of Science 
Bauer, Esther E. 

in C he•nistry 
(B. A. 1921) 
(B. S. 1922) Darling, Stephen F. 

Dobrovolny, Frank J. . 
(B. A. 1920, 

Ellestad, Reuben B. 
Dakota Wesleyan) 

(B. S. 1922) 
(B. A. 1921) 
(B. S. 1921) 

Elmquist, Ruth E. 
Riley, Philip J. 

Master of Science in 

Eck, Lester J. 
Hartkemeier, Leonard 
Luft, Hans L. 

Chemical Engineering 

(B. S. 1923) 
(B. S. 1921, Louisville) 

(·B. S. 1924) 
(B. A. 1920) 
(B. S. 192,3) 

Nelson, Ernest W. 
Paulson, Paul M. 
Rademacher, Richard 
Sorenson, Ben E. 
Thordarson, William 
White, Robert H. 

L. (B. S. 1923) 
(B. S. 1923; Ph. D. 1927) 

(B. S. 1923) 
(B. S. 1923) 

Doctor of PhilosoPh>• 
Fuson, Reynold C. 

(B. A. 1920, Montana, M.A. 1921, Calif.) 
Kohlhase, Arthur H. 

(B. S. 1919, Hamline, M. S. 1921) 
Kracek, Frank C. (B. S. 1929) 
Lauer, Walter M. 

(B. A. 1913, Ursinus College, M.S. 1917) 
Sarver, Landon E. (B. A. 1915, 

Randolph Macon, M. A. 1919, Lafayette) 
Stoppel, Arthur E. (B. S. 1920, Ch. E. 1921) 
Weber, Ludwig J. (B. S. 1920, Ch. E. 1921) 

E. H. MILLER 
1326 4th St.. S. E. 
Minneapolis, Minn. 

Bachelor of 

Anderson, Alvin P. 
Ayers, Ellsworth B. 
Brinker, Howard C. 
Galvez, Nicolas L. 

1925 
Science in Chemistry 

Gillman, Hyam 
Hamm, Homer A. 
Vievering, William A. 

Bachelor of Science in Chemical Engineering 
Bekkedahl, Norman P. McKee, John B. 
Coult, Lyman H. (M. S. 1926) 
Covell, Paul L. Reiter, Alfred A. 
Edmunds, Alvin M. Scandling, Joseph E. 
Jewett, Ernest E. Sprung, Murray M. 

(M. S. 1926) Stier, Ruth I. 
Johnson, Lester L. (Mrs. Cecil Mayo} 

(M. S. 1927) Zeidlik, William J. 
Johnston, Charles L. (M. S. 1926) 

Chemical Engineer 
Donauer, Max (B. S. 1918) 

Master of Science in Chemistry 
Chaney, Albert L. 

(B. A. 1920, Washington Missionary College) 
Freche·, Hertha R. (B. A. 1919) 
Underhill, Editha (B. A. 1916, Vassar) 

Master of Science 
Edgar, Donald E. 
Krantz, Rudolph W. 

in C homical Engineering 

(B. S. 1923) 
(B. A. 1923, B.S. 1924) 

Doctor of Philosophy 

Morse, Minerva (B. A. 1915, M. S. 1920) 

1926 

Bachelor of Science in C henzistry 
DeVaney, Grace M. Thompson, Warren L. 
Dysterheft, George A. Weetman, Bruce 
Johnson, Waldo C. 

Bachelor of Science 

Bunger, Harold A. 
Haugsrud, Parmalee S. 
Jerabek, Henry S. 
Kobe, Kenneth A. 
Kugler, Joseph H. 
Lewenstein, Abraham 
Murray, Robert 
Reiter, Alfred A. 

(M. S. 1926) 
Rogers, Marvin 

in Chemical Engineering 

Schlafge, William H. 
(M. S. 1927) 

Shirk, Loren H. 
(M. S. 1926) 

Smith, Allen S. 
Sverdrup, Edward F. 

(M. S. 1927) 
Tronson, John L. 
Rauen, Theodore 
Jordan, Wallace E. 

Master of Science in Chemical Engineering 
Jewett, Ernest E. (B. S. 1925) 
Kameda, Tohru (1925, Tokio Technical School) 
McKee, John B. (B. S. 1925) 
Pagnucco, John W. (B. A. '23 U. of Minn.; 

Reiter, Alfred A. 
Shirk, Loren H. 
Tindall, Jesse E. 
Zeidlik, William J. 

M.S. '26) 
(B. S. 1926) 
(B. S. 1926) 

(B. A. 1919, Denver) 
(B. S. 1925) 

Doctor of Philosophy 

Barber, Hervey H. (B. A. 1918) 
Dobrovolriy, Frank J. 

(A. B. 1920 Dakota Wesleyan; M.S. 1924) 
Morris, Vlon N. (.B.S. 1922; M.S. 1924, Purdue) 
Swearingen, Lloyd E. · . 

(B. S. 1920; M. s.· 1921, Oklahoma} 

1927 
Bachelor of Science in Chemistry 

Anderson, Edgar G. Lux, Lester 
Dumke, Walter H. 

Bachelor of Science 
Arnold, Jerome H. 
Beal, John L. 
Bercovitz, Henry 
Cornell, L. Wall ace 
Elston, Arthur A. 
Gerlicher, Harold W. 
Holst, James E. 

in C henzical Engineering 
Languth, Karl H. 
Maehl, Kenneth A. 
Moffat, Harold A. 
Murray, Robert C. 
Ohlweiler, William 
Wheeler, Roger B. 

in Chemistry Master of Science 
Kilburn, Elsie I. (B. A. 1924) 

(B. S. '25) 
(B. A. 1922) 

(Ph. B. 1913, Hamline; 

Lampert, Kenneth C. 
Lohman, Anne L. 
Wernlund, Christian J. 

M. 
Willman, August 

S. 1916, Northwestern) 
(B. A. Rude College) 

Master of Science in 
Johnson, Lester L. 
McMillen, Elliot L. 
Schlafge, William H. 
Sverdrup, Edward F. 

Chemical Engineering 
(B. S. '25} 

(B S. 1923) 
(B. S. '26, M. S. '27) 

(B. S. '26) 

Doctor of Philosophy 

Crawford, H. Marjorie 
(B. A. '20, Miami; M. S. '22, Iowa) 

Edgar Donald E. ('23 B. S., '27 Ph. D.) 
Pagel' Herbert A. (B. A. '22; M. S. '23) 
Sly Caryl (B. S. '23; M. S. '24, Nebraska) 
Sor~nson Ben E. (B. S. '23, M. S. '24) 
Stone L~slie F. (B. S. '22, ChE. '24) 
Whit~ey, Robert B. (B. A. '24) 

1928 
Bachelor of Science in Chemistry 

Blosjo, Herbert· Helmer Robinson, Helen M. 
Goldberg, Will Mordecai Silverman, Reuben 
Hansen, Theodore Bruce Sandell, Ernest B. 
Hargrove, Lorin Donald Wells, Percy Albert 
Knutson, Reuben W. · 

Bachelor of Science 

Kurtz, Kerwin K. 
Fawcett, Robert B. 
Foker, Leslie Warren 
Gehrenbeck, Gilbert B. 
Gerlicher, Robert A. 
Hella, Roy ·Paul 

in Chemical Engineering 

J allings, Kenneth R. 
Merrill, Grant S. 
Seestrom, Hjalmer E. 
Stodola, Frank Harold 
Swenson, George W. 
Van Duzee, Edward M. 

Master of Scimce in Chemi~try 

Bull, Henry B. (B. S. '27 U. of So. Carolina} 

A1 a stet· of Science in Clzemical Engineering 

Buzzell Maurice E. (B. A. '26. Macalester Col.} 
Kobe J(enneth Albert (B.S. '26 U. of Minn.} 
Tron~on, John Laurence (B.S. '26 U. of Minn.} 
Rohrman, Frederick A. 

(B. S. '26 Oregon Agri. Col.) 

Doctor of Philosophy 

Beard, Ralph Finney 
Dahlen, Miles A. 
Brewer, Ralph Emmett 

(B. S. '17) 
(B.S. '24) 

(B. A. '17; M.S. '20) 

9'-Cave -%u cSeen ?5hose 9Vifty 25c CBooks 
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School of Mines and ·Metallurgy 

I N 1887 the General Faculty of the University recommended 
that the Board of Regents establish a "College of Mines and 

Metallurgy." 

ates the. respective degrees of Bachelor of Mining Engineering 
and Metallurgy. The year 1897 marked the beginning of the 
granting of the degree of Engineer of Mines and Metallurgical 
Engineer. Those men who had previously received the bachelor 
degrees were given, upon presentation of a· satisfactory thesis, 
engineers' degrees. 

The "School of Mines and Metallurgy" was formally opened 
in January, 1892, with William R. Appleby in charge. Near the 
end of that year a reorganization was effected whereby the School 
of Mines and Metallurgy was temporarily affiliated with the 
College of Mechanic Arts, to form the College of Engineering, 
Metallurgy and Mechanic Arts. This organization continued 
until 1897. In March of that vear the dissolution of the School 
of Mines from the Engineering 'college took place and from then 
on the school was known as "The School of Mines" until the 
present year when the name was changed to the "School of Mines 
and Metallurgy." 

In 1911 a new course leading to the Degree of Engineer of 
Mines in Geology was established. 

From 1894 to 1897 inclusive, the school granted to its gradu-

Beginning with the year 1927-1928 a student in the School of 
Mines and Metallurgy may work toward a degree recently estab
lished, that of. Engineer of Mines in Petroleum, bringing the 
total number of degrees granted by the School of Mines and 
Metallurgy to four, namely, Engineer of Mines, Metallurgical 
Engineer, Engineer of Mines in Geology, and Engineer of Mines 
in Petroleum. 

1894 
Engineer of Mines 

Christianson, Peter 

1895 
Engineer of Mines 

Wilkinson, Charles D. 

1896 
Engineer of Mitzes 

May, Albert E. Tanner, Wallace N. 

1897 
Engitzeer o,f Mines 

Becker, George Wales, Roland T. 
Mills, Eugene C. 

1898 
Engitteer of Mittes 

Brackenbury, Cyril Walker, Clinton L. 
Mcintosh, Joseph B. 

1899 
Ettgineer of Mines 

Bass, William C. 
Peterson, Andrew _Y. 

Warren, Frank M. 

1900 
Ettgitteer 

Campbell, William L. 
Chandler, Eugene D. 
Egleston, Olver J. 
Hunt, Walter E. 

of Mines 

McCarthy, Edward P. 
Teague, Harold W. 
Toll, Rensselaer H. 

1901 
Ettgitteer 

Burgeso,· Thomas 0. 
Clapp, W. Howard 
Gholz, Arthur L. 

of Mittes 
Smith, Hoval A. 
Taresh, John 

Metallurgical Engineer 
Sanderson, Henry S. Smith, Elmo V. 

1903 
Ettgitteer 

Cohen, Samuel W. 
Field, Edward M. 
Flynn, John G. 
Hoard, Harold J. 
Holden, Henry H. 
Rait, Donald M. 

of Mines 
Smith, Franklin W. 
Sowle, Lawrence K. 
Truesdale, William H. 

(M.S.) 
Whiteley, Eugene E. 
Winther, Arno 

1904 
Engitteer 

Bowman, Frank A. 
Devereux, Francis C. 
Hale, William H. 
Houlton, Lewis K. 
Keene, Amor F. 

of Mines 
Kingston, Merton S. 
McCarty, Andrew L. 
Merritt, Lucien 
Shouts, Sydney L. 

Metallurgical Ettgineer 
Brosius, Harold I. 

1905 
Ettgitteer 

Angst, Harry H. 
Boyd, Robert R. 
Cadwell, W. Chauncey 
Calhoun, Allan B. 
Curry, Duncan E. 
Field, Thorold F. 
Gulick, Hervey 
Keller, Orrin E. M. 

oj Mines 
Loye, Henry E. 
Lytzen, Walter W. 
McKay, Henry S. 
Merriam, Robert S. 
Minder, Emil G. 
Schrader, Erick J. 
Ziesemer, Ralph A. 

1906 
Engitteer of Mines 

Brandt, John 
Clement, Lester L. 
Harrington, Guy P. 
Howes, Frank T. 
Kurtzman, Paul S. 
Moenke, William F. 
Morgan, Charles 

Neustadt, Berthold R. 
O'Connor, Edward S. 
Rawson, Horace C. 
Rose, William A. 
Wallace, George W. 
Wheeler, Walter H. 

1907 
Engitteer o/ Mines 

Bassett, Robert H. Probst, Elmer A. 
Cowin, James Roed, Olaf 
Gillan, Silas L. Smith, Edgar W. 
Jackson, Charles F. *Steele, Cha-rles W. 
McRae, Randolph J. Swensen, Karl P. 
Oberg, Anton C. Wiest, Michael A. 
Olund, Henning E. Ziesemer, Harry M. 
Parker, Walter H. 

1908 
Ettgineer of Mines 

Boyle, Patrick J, Kennedy, John J. 
Cullyford, James A. Knickerbocker, A. K. 
Deichen, William A. Locke, Alfred M. 
Edwards, Frank R. Olmstead, John S. 
Goodwin, William R. Peterson, Joseph S. 
Grimes, John A. Strong, John L. 
Haass, Ole G. 

Cole, Willard 
Crowley, Jay 

1909 
Engineer of Mines 

A. Hoyt, Samuel L. 
Rood, Lynn 

Gavin, Lawrence T. 
Grant, Roy C. 
Hogn.ason, Geo. B. 

Santo, Julius H. 
Taylor, Harold G. 
Williams, Homer A. 

1910 
Engineer of Mines 

Bischoff, Harry R. Holler, Frederick W. 
Conkey, Charles R. Johnson, Algot F. 
Devereux, Lawrence Jones, Philo E. 
Duncan, Kenneth J. Larson, Clarence L. 
Farnam, Henry E. Leonard, Forest M. 
Fritzberg, Ernest A. McKenzie, James R. 
Giltinap, George M. Moody, Revillo G. 
Goodrich, Norman P. Newell, John R. 
Harmon, Benjamin G. Ostrand, Peter M. 
Heath, Clarence L. Stewart, G. Gordon 
Heidel, C. Sumner Strane, Archie J. 
Herring, William E. Swanson, Axel H. 

1911 
Engineer of Mines 

Abbott, Theodore S, Elliott, Jay R. 
Anderson, .T oseph Fixen, Victor L. 
Anderson, Walter C. Jahn, William F. 
Bailey, Paul T. Kingsley, Neil S. 
Baker, Emory P. Lindholm, Milton S. 
Beck, Charles S. Rahilly, Harold J, 
Borgeson, Anshelm C. Tetlie, John R. 
Burgess, Robert J. Walker, E. Harold 
Crouse, Charles S. Walters, Charles W. 
Drake, George M. Wehr, Arthur J. 
Ekloff, Victor E. Whitson, Lloyd R. 

Metallurgical Engineer 
McCullough, Ervin W. 

191Z 
Engineer of Mines 

Bjorge, Guy N. Hagstrom, Leonard J. 
Coventry, Edward D. Harrington, George L. 
Dickson, Robert H. Hewitt, .Ezra A. 

Knox,· La Fayette 
Kremer, Edward G. 
Lea, John 
Lewis, John W. 
McAdams, Howard R. 
Martin, Lynn 
O'Brien, J. Charles 
Olson, Walter S. 

Perry, Joe B. 
Prouty, Roswell yv. 
Quinn, Max F. 
Stevens, Howard E. 
Taylor, William L. 
Wallinder, Arthur 
Walter, Rollie B. 
Woodis, Clark N. 

1913 
Engineer of Mines 

Coady, Leo J. 
Ely, Robert H. 
Fosness, Arthur W. 
Hammond, _Arthur H. 
Hanson, J, Bernard 
Hondrum, Olaf 

Ladd, Greeley 
Michie, Roy G. 
Nissen, Arvid (M. S.) 
Ofsthun, Norman 
Walker, Chas. A. 

1914 
Engineer of Mines 

· Anderson, Arthur P. Quinlan, Howard 
Bierman, Alfred C. ·Ravicz, Louis G. 
Eidemiller, Howard N. Robertson, John H. 
Larson, Ernest L. Wasson, Harold J. 
Potter, Orrin W. 

1915 
Engineer of Mines 

Butler, William _V. Neerland, Herman 
Christenson, Alfred Ramsing, Fred C. 
Coller, Walter A. Sanchez, Richard M. 
Collins, Leon T. Urquhart, George K. 
Haugen, Albert C. Wade, Henry H. 
Heilig, Louis S. Williams, Paul S. 
Kerr, Charles D. 

1916 
Engineer of Mines 

Aronson, Sam. 
Craig, John J, 
Davies, Fred A. 
Dovre, Adolph 

Lee, Oscar 
McDermid, Archie J. 
McHardy, Roy H. 
Nord, Harry H. 

Metallurgical Engilzeer 
Krogh, Alvin T. 

1917 
Engineer of Mines 

Anderson, Edwin H. Ernster, Orner F. (M.S.) 
Buresch, Charles E. Fearing, Edward J, 
Dennis, Richard C. Harmon, Sydney 
Dopp, J. Lawrence Levorsen, A. Irving 
Elson, Richard H. Woodruff, John J. 

Metallurgical Engineer 
Peterson, Paul A. 

Engineer of Mines in Geology 
Coryell, Lewis S. Sweetman, Edwin A. 
Hubbard, W. Earle Wallace, Carleton S. 
Kwong, Yih Kun 

1918 
Engineer of Mines 

Armstrong, Harold K. Jerrard, Walther L. 
Cowin, Percy G. Moga, John A. 
Hsieh, Chung 

Metallurgical Engineer 
Allard, Raymond W. Dowdell, Ralph L. 

(M.S.) 
Engineer of Mines in Geology 

Foley, Lyndon L. Ingersoll, 'Guy E. 
Gannett, Roger W. Quinn, Howard E. 
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1919 
Engineer of Mines 

Frellsen, Sidney A. Goldberg, Samuel B. 
Goldberg, Bert Mellem, Walter R. 

Metallurgical Engineer 
Pan, Wen Ping 

Engineer of Mines in Geology 
Hosted, Joseph 0. 

1920 
Engineer of Mines 

Ainsworth, Robert E. Johnson, Axel L. 
Arnold, Lewis E. Kersten, Erwin H. 
Bailey, A. K., Jr. Mark, Israel -
Clark, Fred E. Nichols, Clifford R. 
Donaghue, Abner J. Peterson, Clarence D. 
Edwin, John Raiter, Clifford R. 
Frank, Harry 0. 

Engineer of Mines in Geology 
Copeland, Wm. A. Wheeler, James D. 

1921 
Engineer of Mines 

Butler, Roy G. Johnston, Kenneth A. 
Chadbourn, Charles H. Sebenius, Carl H. , 
Frank, Elden Sponberg, Edwin C. 
Gandrud,. Bennie W. Zanger, Eugene 

111 etallurgical Engineer 
Hamernik; Frank J. Wenger, Frank B. 
Dawson, Loren W. West, Herbert S. 
Nichols, William J. 

Engineer qf Mines in Geology 
Carlson, Edwin N. Walz, C, M. 
Davies, Herman F. 

1922 
Engineer of Mines 

Adams, E. Maurice Johnson, Ralph C. 
Anderson, Oscar B. Kilp, Raymond G. 
Barker, Clifton T. Lin, Sze' Chen 
Barr, J. Carroll Lovering, Thomas S. 
Chang, Chen Ping M. S., Ph. D. 
Echebarria, Luis de U.- McKenzie, Frederick R. 
Gustafson, Arnold A. Moga, Gregory M. 
Hansen, l\1ayer G. Plut, Frank J. 
Hoffman, Louis Thoeni, Victor T. 
Hope, Lawrence I. Wilson, J. Byron 

Metallurgical Engineer 
Johnsen, Trygve 

Dealers to 

Engineer of Mines in Geology 
Patton, Richard C. 

1923 
Engineer of Mines 

Anderson, Alfred T. Levy, Julian H. 

Metallurgical Engineer 
Johnson, George A. Runke, D. H. 
Winter, Harry Scheid, C. F. 
Larpenteur, Bernar.d J. Sodoma, J. L. 

Brawley, John N. Lundquist, 0. William 
Engineer of Mines in Geology 

'Olson, Walter S. 
Brenner, Walter W. Pabst, Henry A. 
Calhoun, Robert A. Ridgway, Robert H. 
Chang, Chi Russell, Charles B. 
DeVaney, Fred D. Searles, John N. 
Erickson, Arthur C. Sjolinder, Anthony 
Dinmore, Harry C. Smith, Carl James 
Gallagher, Luke J. Swensen, Clifford H. 
Gow, Alexander M. Thellin, Herbert E: 
Hawlick, Hartley H. Tollefson, Everett H. 
Hezzelwood, George Vivian, Edgar W. 
Jeffers, G. B. (M. S.) Winter, William M. 
Kwong, Shou Kun Wrbitzky, Harry M. 

Metallurgical Engineer 
Mooney, Frank E. Queneau, Rolarid B. 
Persons, Robert W. Scheid, Adolph J. 

Engineer of Mines in Geology 
Clay, J. Withers Kegler, Vern L. 
Conhaim, Howard J. LaTendresse, H. E. 
Erdmann,, Chas. E. Lilly, Richard J. 
Foss, Adolph L. Middleton, John L. 
Friedl, Arthur J. Wilcox, Fred H. 
Griswold, Willis R. Wolfer, Donald H. 
Henkel, Howard 

1924 
Engineer of Mines 

Ballord, John A. Larsen, Raymond M. 
Brunner, Donald G. Lee, Clarence 0. 
Case, Leslie M. Moe, Cecil J. 
Huang, Ta Heng *Olson, Stanley G. 
Hutchinson, Bernard C. Oscarson, Philip E. 
Jensen, Willard C. Sung, Kuo Hsiang 

Metallurgical Engineer 
Curran, Francis J. Forsyth, Arthur C. 

Engineer of 
Graeber, Clyde P. 
Knutson, Clarence J. 

Mines in Geology 
Nelimark, John H. 
Stewart, James L. 

1925 
Engineer of Mines 

Haley, A. J. 
Hennen, ·E. H. 
Kamb, Hugo R. 
Kendrick, W. L. 

Mann, Victor I. 
Sherman, Howard P. 
Trulander, William 

His Majesty THE 

1926 
Engineer of Mines 

Alexander, J. W. Johnson, A. M. 
Bodal, Emil K. Martin, H. K. 
Griffith, E. H. Studer, R. J. 
Haase, C. C. Van Duien, E. N. 

111 etallurgical Engineer 
Boreen, M. S. Thomassen, M. W. 
Huck, G. M. Wiley, R. E. 
Johnson, R. L. 

Engitzeer of Mines in Geology 
Andrews, T. F. 

1927 
Engineer of Mines 

Annes, Ole 0. Moyle, Robert M. 
Arnold, Lowell W. Nelson, Evald W. 
Caddy, Howard T. Sylvester, Robert E. 
Coolidge, Marshall H.,Jr. 

Metallurgical Engineer 
Deringer, Paul J. Gow, James T. 
Durfee, John C. J erebek, Theophil E. 

Engineer of Mines in Geology 
Armstrong, Lee C. Hendry, Lynne D. 
Bloom, John R. Pixler, Everett T. 

1928 
Engineer of Mines 

Brace, H. L. 
Hedlund, Wilber 

Trengove, S. A. 

M etallurgica( Engineer 
Boeger, H. S. Helbling, J. A. 
Erck, E. H. Johnson, W. S. 
Finberg, M. J; 

Engineer of Mines in Geology 
Heins, M. E. Walsh, R. P. 
Tousley, R. M. 

ENGINEER 
STIFFY SEZ:-Here' s Hopin not quite all of you 

have to Stay for Summer School. 

SPECIAL Hm:ue ®lb Jron !ttttle, Special After Supper Service 
SANDWICH SHOP 

OUR SPECIALTY WAFFLES 
TRY OUR T-Bone Steak Dinners Every Evening TOASTED SANDWICHES Special Noon LunEh ........................... .35c 

Special Evening Dinner ...................... 40c 
Chicken Dinners Thursday 

DELICIOUS COFFEE 

HOME COOKING FRANCES 0. GRISDALE 

1409 Fourth St. S. E. Di. 4928 MacDonald's Boo 4th st.s. E. 

THE ARROW AIR TONE SHIRT Buy at the Acme and ANNIVERSARY SALE 
has just arrived. Spend the DiDerence HEADQUARTERS FOR SHEAFF'ER PENS 

Exclusive agent for this shirt on the Campus EXPERT WATCH REPAIRING 
The Smartest Arrow Shirt of the year 

~ 
E. W. Runn, }EWELER Priced at Only $2.45 

HOFSETH'S MENS SHOP 
Acme Printing & Stationery Co. 720 Washington Ave. S. E. 

Next to University State Bank 

307 Oak Street S. E. Gladstone 3350 421 14TH AvE. S. E. DL 8189 Tel. Dinsmore 8686 

8ngineer's (jJhotographer LISK <9pen 8venings 
Dinsmore 3807 UNIVERSITY FOTO SHOP Oak St. an.d Wash. Ave. S. E. 

Patronize our advertisers and mention {he Techno-Log. 



ALPHABETICAL DIRECTORY 

College of Engineering and Architecture 
.., ....... 

~
Alumni, .h_ e~p us keep these lists correct. In spite ?£ our effortsj 
we realize that there are errors and old and mcorrect ad
dresses. Those graduates whom we have not heard from have 
been listed with their addresses the same as last year. We 
would appreciate having corrections sent to the Dean's Office. 

AASLAND, ARNE '23 c 
620 S. 9th St., Minneapolis. 
Estimator and Salesman, Harrison & Smith Co. 

AASLAND, CHRISTOPHER '15 C 
1406 Thomas Ave. N., Minneapolis, 
Resident Engineer, 
Minnesota Highway Department. 

ABBOTT, AMOS H. '16 E '17 EE 
Northern States Power Co., Minneapolis, 
Asst. Gas Engr. 

ABBOTT, ARTHUR L. '97 E 
Technical Director, Assoc. of Electragists, In
ternational. 15 West 37th St., New York City. 

ABRAHAMSON, HOWARD B. '18 M 
St. Paul, Minn. 
Northern States Power Co., Engineering De
partment. 

ABRAMSON, HARRY w. '23 c 
Chelsa Hotel, Sheridan Rd., Chicago, Ill. 

AcKER, SIDNEY H. 
314 Frisco Bldg. 
St. Louis and San Francisco Ry., 
Springfield, Mo. 
Assistant Engineer of Tests. 

AcKERMAN, RoBERT 
208 West Washington Ave., 
Minneapolis, Minnesota. 

AcoMB, WILLIAM E. 
Waukegan, Illinois. 
American Steel & Wire Company. 
Supt., Waukegan Works. 

ADAMS, BENJAMIN w. 
604 N. Mead Ave., 
Glendive, Mont. 

ADAMS, EDWARD H. 

'23M 

'28 E 

'02 M 

'10 c 

'22 G 
1004 Marquette Ave., Minneapolis. 
Owner of E. H. Adams Construction Co. 

ADAMS, ELMER E. '06 c 
Spokane, Wash. 
District Engineer, Great Northern Ry. 

ADAMS, GEORGE F. '95 E 
Realty Bldg., White Plains, N. Y. 
Realtor. 

ADAMS, JoHN W., JR. '12 c 
2213 Grand Ave., Minneapolis, Minn. 

ADAMS, WILLIAM c. '05 E 
Chief Engr., Northern Electric Co. 
121 Shearer St., Montreal (Quebec), Can; 

ADLER, EuGENE H. '14 E '15 EE 
Hot Springs, S. D. 
Water, Light and Power Co. 

AFFLECK, DEAN H. '28 AE 
317 Union St. S. E., Minneapolis, Minn. 

AGETON, EDWIN 0. '26 E 
General Electric Co., Minneapolis. 

AINSLIE, ARTHUR F. 
Staples, Minn. 

AKINS, CLIFFORD M. 

ALBRECHT, ERNEST G. 
St. Paul, Minn. 
Tri-State Tel. and Telg. Co. 
Trans. lnspr. 

ALBRECHT, GEORGE M. 
Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis. 
Patent Attorney. 

ALBRECHT, KARL]. 
Washington, D. C. 
U. S. Patent Office, 
Jr. Patent Examiner. 

ALDRICH, Lours W. 
240 S. Broadway, Los Angeles, Calif. 
Engineering Dept., City of L. A: 
Civil Engineer, Street Design Division. 

'11 c 
'27M 
'25 E 

'06 E 

'25 E 

'23 c 

ALEXANDER, GEORGE D. 
916 New York Life Bldg., City. 
J. W. Shaffer Co. 

ALGREN, AxEL B. 
3829 16th Ave. S., Minneapolis, 
Research Work in Eng. at U. of M. 

*ALLBEE, PIERCE 

ALLEE, DAVID A. 
Room 643, Schenectady, N. Y. 
General Elec. Co. 

ALRICK, BANNONA G. 
2746 13th Ave. S., Minneapolis. 

ALSOP, ERNEST B. 
Arling, Idaho. 
Morrison-Knudsen Co., Engr. and Supt. 

'20 c 

'25M 

'16 A 
'02 c 

'06 c 
'06 c 

ALTON, HERBERT D. '07 E 
2004 Sprague St., Spokane, Wash. 
Electrical Contractor. 

AMIDON, LEE L. 
Morgantown, W. Va. 
Instructor, Dept. Steam and Exp. 
Eng'g, W. Va. University. 

AMIDON, RoGER 
1502 Chelmsford St., St. Paul, Minn. 

ANDERS, MILTON 
420 N. 8th St., Brainerd, Minn. 
Eng. Dept., Northern Pacific R. R. 

ANDERSEN, CHRISTIAN 

'23M 

'28 c 
'27 E 

'88 c 
New Post Office Bldg., Portland, Ore. 
Engineer, Bureau of Public Roads. . , 

ANDERSEN, EDWARD I. '17 M '19 ME 
Dept. of Chemistry, University of N. Dak. 

ANDERSON, ARTHUR P. '25 E 
102 W. 19th St., Chicago Heights, Ill., 
Ill. Public Service Co. of N. Ill. 

ANDERSON, ARTHUR R. 
1114 Mission St., San Francisco, Cal. 
Lundstrom Hat Works, Salesman. 

ANDERSON, CLIF;FORD H. 

'12 E 

'26 c 
527 Sixth St. S. E., Minneapolis, Minn. 

ANDERSON, EDWARD s. '21 E 
International Falls, Minn. 
Minnesota and Ontario Paper Co. 
Elect. Const. Engr. 

-ANDERSON, ELWOOD· c. 
Hazen, Arkansas. 

ANDERSON, EMIL 
Langford Electric Co., 
511 S. 3rd St., Minneapolis, Minn. 

ANDERSON, EMIL G. 

'28 E 

'05 E 

'24 E 
Bureau of Standards, Washington, D. C. 

ANDERSON, FAYETTE c. '24 E 
510 W. 123rd St., New York City. 

ANDERSON, FRANK A •• 
935 Sandy Blvd., Portland, Ore. 
National Appliance Co. 

ANDERSON, FRANK L. 
Minneapolis, Minn. 

'08 E 

'16 E 

Testing Department, Elec. Machinery and 
Manufacturing Co. 

ANDERSON\ GEORGE T. '15 c 
City Engineer, Chisholm, Minn. 

ANDERSON, HARVEY B. '12 c '13 CE 
Hopkins, Minn. 

ANDERSON, HELMER N. 
220 E. 5th St., St. Paul, Minn. 
Fairbanks-Morse & Co., 
Mgr. Pump and Elect. Dept. 

ANDERSON, HENRY A. 
75 N. 4th, Easton, Pa. 

ANDERSON, HILDER A. 
2112 5th Ave. S., Minneapolis, Minn. 
Johnston Mfg. Co. 

306 

'20M 

'27 E 

'18M 

ANDERSON-, JoHN G. '99 C 
Minneapolis, Minn., M. St. P. & S. Ste. M. 
R. R., Asst. Engr., Structural Design. 

ANDERSON, JOSEPH A. '24M 
Flint, Mich. 
A. C. Spark Plug Co. 

ANDERSON, JosEPH W. '15 E 
111 E. 36th St., Equity Life Ins. Co. 

ANDERSON; LAWRENCE B. '27 A 
Instructor, University of Virginia, 
University, Virginia. 

ANDERSON, LOWELL W. '26 E 
Schenectady, New York. General Electric Co. 

ANDERSON, MARTIN E. '01 E 
601-610 Interstate Trust Bldg., 
Denver, Colo. 

c-o A. J. O'Brien, ·Patent Attorney. 
ANDERSON, MATTHEW '24 E 

N. S. Power Co., Special Const. Dept., 
308 Lincoln Bank Bldg., Minneapolis, Minn. 
Cost Engineer. 

ANDERSON, MILTON J. '20 A 
421-422 Bradley Bldg., Duluth, Minn. 
c-o W. C. Agnew, Architect. 
Draftsman. 

ANDERSON, MILTON L 
603 Nat!. City Bank Bldg., 
Los Angeles, Calif. Architect. 

ANDERSON, NELs J. 
N. P. R. R., St. Paul (Main office), 
54th and Fremont S;, Minneapolis. 

ANDERSON, NELS s. 
321 N. E. Filmore St., Mpls., Minn. 
Anderson Show Case Mfg. Co. 

'21 A 

'22C 

ANDERSON, OLE A. '93 M '08 ME 
Buhl, Minnesota. 

*ANDERSON, OLE]. 

ANDERSON, OscAR P. 
Harrison, N. J. 

'93 c 
'10 E 

Edison Lamp Works, Director of Commercial 
Engineering. 

ANDERSON, OscAR V. 
Toronto, Ontario, Canada. 
Duncan and Nelson, · 
Toronto Hydro Electric System. 

ANDERSON, WESLEY J. 
Wilmerding, Pa. 
Westinghouse Air Brake Co., 
Production Engineer. 

*ANDREWS, GEORGE c. 
ANDREWS, GEORGE L. 

1901 Roblyn Ave., St. Paul, Minn. 
Draftsman, American Hoist and D. Co. 

ANDRUS, HARRY J. 
Columbus, Ga. 
Stone & Webster, Inc. 

ANDRUS, RAYMOND J. 
Foshay Bldg., Minneapolis, Minn. 
Vice-Pres., W. B. Foshay Co. 

ANGELL, GLENN H. 
Austin, Minn. 

'10 E 

'26M 

'87 M 
'05 M 

'22 c 

'07 E 

'28M 

APPLEMAN, FRANK c. '24 E 
Room 1404, 212 W. Wash. St., Chicago, Ill. 
Engineer, Ill. Bell Telephone Co. 

ARENSON, TIMOTHY G. 

.ARKO, FRANK w. 
Chisholm, Minn. 

ARMSTRONG, THOMAS s. 
ARNESEN, HERBERT P. 

Toltz, King & Day, St. Paul, Minn. 
Office Engineer. 

'16 E 
'28M 

'06 M 
'11 c 
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ARNESON, LLOYD 0. 
Bailey Meter Co., Cleveland, Ohio. 
Engineer. 

ARSTAD, LEONARD 0. 
420 3rd Ave. S., ·Minneapolis. 
Northwestern Bell Tel. Co., Engineer, 

'21M 

'24 E 

ARZT, EMMANUEL A. '97 BS '99 E 
211 5th St., Sioux City, Ia. 
Electrical Contractor. 

AscHER, RAYMOND C. '23M 
Detroit, Mich. 
Republic Flow Meters Co., Sales Agent. 

AsFALT, FILIP J. '27 E 
Distribution Dept., Northern States Power Co. 
Minneapolis, Minn. ' 

ASH, JAMES W. '08 C 
206 E. Grand Ave., Des Moines, Ia. 
American Horticulture Co. 
Landscape Arch. 

AsHBAUGH, LEwis E. '00 M '07 CE 
Ambassador Hotel, Denver, Colorado. 

AsHWORTH, RoY H. '11 E 
520 Kearns Bldg., Salt Lake City, Utah. 
Utah Power and Light Co. 

AsKE, IRVING E. 
2921 Stevens Ave., Minneapolis, Minn. 
Pres.-Gen'l. Mgr., Aske-Fuemer Co. 

AsLAKSON, BAXTER M. 
342 Monadnock Bldg., Chicago, Ill. 
Consulting Engineer. 

AsLAKSON, CARL I. 
Army and Navy Club, Manila, P. I. 

AsKEW, THOMAS A., ]R. 
Plainview, Minn. 

'20 E 

'91 M 

'23 c 
'16 c 

Thomas Askew Co., General Merchandise 
Manager. 

AsLESON, HANS ]. 
Engineer and Contractor, 
526 Sexton Bldg., Minneapolis, Minn. 

*ATKINSON, WILLIAM B. 
AuLTFATHER, DAVID H. 

'10 c 

'10M 
'22 E 

431 Flowerdale Ave., Owatonna, Minn. 
AuRE, RoY '22M 

St. Paul, Minn. N. P. Ry., General Office 
Bldg., Draftsman. 

AusTIN, PAUL D. '21 E 
15 S. Fifth St., Minneapolis, Minn. 
N. S. P. Co., Sales Dept. 

AuxER, WILLIAM L. '25 c 
Davenport, Iowa. 
Iowa State Highway Commission. 

AvERY, HENR.Y B. '93 M '98 ME 
612 Globe Bldg., Minneapolis, Minn. 
Salesman. 

*Avis, S. L. '12 E '13 EE 
AYSHFORD, LOREN c. '26 E 

Chicago, Ill. 
Western Electric Company. 

BABCOCK, VERNON M. 
14-230 General Motors Bldg., 
Detroit, Mich., General Motors Corp. 

BACHELDER, WILLIAM H. 
Exp. Eng. Building, Univ. of Minn. 
Minn. Dept. of Highways. 

BACHMANN, GRAYDON A. 
1420 H Street, Fresno, Calif. 
Technical Engineer. 

'23 E 

'24 c 

'23M 

BACHRACH, ALFRED '08 E 
5201 Santa Fe Ave., Los Angeles, Calif. 
General Elec. Co. 

BACKSTROM, EMIL F. '24 A 
415 Lexington Ave., Halins & Collins, 
New York, N. Y. 

BACKSTROM, KENNETH A. '27 A 
Long and Thorshov 
1028 Andrus Bldg., Minneapolis, Minn. 
Draftsman. 

BACKSTROM, RussELL E. 
Cloquet, Minn. 
Balsam Wool Co. 

'25M 

BACKSTROM, WILB'(JRG A. '23 A 
411~ 18th Ave. S., Minneapolis, Minn. 
Tyrie & Chapman, Arch., Minneapolis, Minn. 
Arch. Draftsman. 

BAER, Lours E. '07 E 
Farming, Humbolt, Minn. 

BAILEY, GEORGE R. '22 c 
231 S. La Salle., Chicago, Ill. 

BAILEY, STUART L. '27 E 
Department of Commerce Bur. of Lighthouses. 
Detroit, Mich. ' 

*BAILEY, WILLIAM H. 
BAKER, ARTHUR w. 

'12 C '12 CE 
'19M 

Deerlodge, Montana. 
BAKKEN, LAWRENCE H. '22 A 

Wood Conversion Co., Des Moines, Iowa. 
BALKIN, SAMUEL w. '26 c 

250 Security Bldg., Minneapolis Minn. 
Balkin Construction ·Co. ' 

BALL, HAMPTON B. '20M 
Troy, Mo. 
Farmer and Poultryman. 

BALTON, ]OHN M. '28 c 
Elk River, Minn. 

BANCROFT, HENRY K. 
Airline Co. of Milwauk~e. 

'26M 

5426 Dupont Ave. S., Minneapolis, Minn. 
BANOVETZ, JOHN A. '25 C 

St. Paul, Minn. 
Engr. Dept., N. P. R. R. Co. 

BARBER, HAROLD A. '21 c 
Box 172, Big Creek, Cali·f. 
Southern Calif. Edison Co. Asst. Chief. 

BARGER, HAROLD L. '21 E 
511 Third St. S., Minneapolis Minn. 
Langford Electric Co. ' 

BARLOW, HARRY E. '03 c 
27 ~ E. Fourth St., St. Paul, Minn. 
Chief Engineer, C. St. P. M. & 0. Ry. 

BARNES, DEAN M. '21 E 
San Bernardino, Calif. 
Associated Telephone Co., Plant Supt. 

BARNES, JAMES C. '28 E 
212 Walnut St., :Minneapolis, Minn. 

BARNUM, CHARLES R. '24 A 
University of Mich., Ann Arbor, Mich. 
Instructor in Arch. 

BARNUM, MARVIN c. '11 M 
120 S. 9th St., Minneapolis, Minn. 
Zephyr vV ashed Air Co., Engineer. 

BARR, JOHN H. '83 M '88 MS 
Ithaca, New York. 
Vice-President, Barr-Morse Corp. 

BARRON, ]OHN H. '26 E 
Marion, Ohio. 
Engineering Dept., Marion Steam Shovel Co. 

BARTHOLOMEW, NEAL W. '25 C 
c-o Illinois Central Railroad Bldg. Dept. 
Belleville, Illinois. ' 

BARTHELEMY, CARL R. 
1779 Wellesley Ave., St. Paul, Minn. 

BARTON, ]AMES P. 
Radio Engineering Dept. 
Chicopee Falls Plant, M~ss. 

'28M 

'27 

Radio Engr. Westinghouse Elec. & Mfg. Co. 
*BATCHELDER, FRANKL. '93 c 
BATES, ALBERT H. '05 M 

Rockford, Ill. Emerson Brantingham Company 
Supt., Tractor Division, Works Engr. ' 

BATSON, CHARLES D. '07 c 
202 Masonic Bldg., Mobile, Ala. 
Manager for Republic Creosote. 

BATTLES, LEON E. '18 c 
Coleraine, Minn. 
Oliver Mining Co., 'Mining Engineer. 

BAUER, RoscoE W. '24 C 
160 Ogden Ave., Milwaukee, Wis. 
S. M. Siesel Co., Foreman, Marine Dept. Engr. 

BAUER, RUBEN B. '20 E 
195 Broadway, New. York. 
American Tel. & Tel. Co., Engineer. 

*BAXTER, WILMA K. 
Certificate of Proficiency in Drawing and De
sign. 

BAYLESS, HARRY c. '99 M 
Tribune Tower, Chicago, Ill. 
Business Training Corp., Western Manager. 

BEAN, WILLIAM L. '02 M 
New Haven, Conn. 
N. Y., N. H. & H. R. R. Co., 
Mechanical Manager. 

BEARDMORE, ALBERT E. '21 E 
Schenectady, New York. 
General Electric Co. 
Industrial Engineering Dept. 

BEAUDEN, LAWRENCE '28 c 
654 Aurora Ave., St. Paul, Minn. 

BEAULIEU, RICHARD L. '02 c 
Everett, Wash. 

' Manager, Am. Pile Driving Company. 

BECK, VERNON s. '10 E 
418 Mid Continent Bldg. Tulsa Oklahoma. 
Chief Engr. ' ' 

BECKER, wARD E. '17 E 
San Francisco, Calif., 
Captain, Ordnance Dept., U. S. Navy. 

BECKJORD, WALTER C. '09 E 
12~ Broad_way, New York City. 
Chief Eng111eer, American Light and Traction 
Company. 

BEEK, HIRAM D. 
791 Forest, St. Paul. 

'26M 

Minn. Mining & Mfg. Co., Engineering Dept. 
BEEMAN, HARRY J. '21 G 

35 N. Dearborn St., Chicago, Ill. 
John R. Magill Co. 

BEERY, CHARLES B. '09 M 
Fuller & Beery, Rental Property. 
1518 3rd Ave. S., Minneapolis, Minn. 

BEESE, HAROLD u. '25 c 
418 E. 3rd St., Willmar, Minnesota. 

BEIGFORG, RoLFE 
1918 Russell Ave. N. Standard Oil Co. 

BELL, MAURICE D. '07 M 
Minneapolis, Minn. 
Washburn-Crosby Co., "A" Mill Office 
Assistant General Superintendent. 

BENEDICT, GEORGE F. 
U. S. Navy Yards, Puget Sound, Wash. 
Mechanical Engr. 

BENEKE, WALTER E. 
619 Elm, Long Beach, Calif. 
Edison Bldg., Los Angeles, Calif. 
Southern California Edison Co. 

'03 E 

'20 c 

BENESOVITZ, A. '28 E 
Water and Light Dept., Hibbing, Minn. 

. BENHAM, CLAUDE F. '12 E '13 EE 
530 Bush St., San Francisco, Calif. 
Great Western Power Co. 

BENNETT, JOHN C. '26M 
South St. Paul, Minn. 
Power Plant, Armour & Company, 

BENNETT, WALTER J. '03 c 
314 King St. Station, Seattle, Wash. 
Great Northern Ry. 

BENSON, IKEL c. '25 E 
En.gr., Elect. Mach. Mfg. Co., Minneapolis, 
M111n. 
1331 Tyler St. N. E., Minneapolis, Minn. 

BENSON, MoNs '28 C 
U. S. Engineer's Office, Grand Rapids, Mich. 

BERDAN, HUBERT J. '22 c 
Chippewa Falls, Wis. 
Wis.-Minn. Light & Power Co., Field Engr. 

BERG, KARL A. E. '20 c 
Billings, Mont. 
N. P. R. R. Co., Asst. Geologist. 

BERG, SAMUEL A. '21 BA '21 E '22 EE 
1211 Times Bldg., New york. 
Caxtan lnst. of Extension ·Ed. 

BERG, SWAN P. '23 c 
1520 Soo Line Bldg., Minneapolis, Minn. 
Asst. Engr., M. St. P. and S. Ste. M. Ry. 

BERG, THORSTEN H. '25 c 
1442 Monadnock Block, Chicago, Ill. 
Marion Steam Shovel ·Co., 
Minneapolis Salesman. 

BERG FORD, JOHN '28 c 
645 11th St., Eau Claire, Wis. 

BERGFORD, LESTER M. '23 c 
1918 Russell Ave. N., Minneapolis Minn. 
Standard Oil Company. ' 

BERGFORD, RoLF E. '23 C 
1246 University Ave., St. Pan!, Minn. 
Minn. State Highway Dept. 

BERGHS, CHARLES J. '26 c 
214 Julian St., Waukegan, Ill. 

BERGLUND, ERICK B. '27 E 
Westinghouse Mfg. Co., East Pittsburg, Pa. 

BERGMAN, HILDER w. '26 E 
3445 Wisconsin Avenue, Berwyn, Ill. 

BERGOUST, OscAR J. 
BERQUIST, EDWIN T. 

2030 London Rd., Duluth, Minn. 
Arkansas Highway Dept., Hope, Ark. 

BERGQUIST, JOHN E. 
1210 W. California, Urbana, Illinois. 

BERGQUIST; PHILIP L. 
Wood Conversion Co., Cloquet, Minn. 

'08 c 
'24 c 

'13 c 
'24 c 
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BERGSLAND, GRANT c. '23M 
403 West Avenue S., La Crosse, Wis. 

BERGSTROM, MARLOW B. '22 E 
517 Security Bldg., Elec. Engr. 
J. E. Sumpter Co. 

BERKNER, LLOYD v. '27 E 
418 Hurley-Wright Bldg., Airways Div., 
Dept. of Commerce, Wash., D. C. 
Asst'. Radio Engr. 

BERMAN, FLORENCE '28 ID 
644 Elwood Ave. N., Minneapolis, lVIinn. 

BERNT, HANS E. '20 c 
210 S. LaSalle St., Chicago, Ill. 
Field Engr., Universal Portland Cement Co. 

BERRY, GEORGE F. '24 M 
623 E. 4th St., Duluth, Minn. 

BERTOSSI, CLARENCE F. '2S c 
1019 First Ave. S., Fargo, N.D. 
N. P. Ry. 

BESELER, HERMAN F. '2S M 
665 19th Ave. N. E., Minneapolis, Minn. 
Carter Mayhew Mfg. Co. 

BESTOR, GEORGE c. '24 c 
818 Univ. Ave. S. E., Mpls. Standard Oil Co. 

BEVAN, R. LoUis '24 C 
lOth Ave. S. E. and River, Minneapolis, Minn. 
City Engr. Bridge Dept. 

BEvERIDGE, RoBERT A. 
1122 Ewing St., Fort Wayne, Ind., 
Gen'l Elec. Co. 

'26 E 

Motor Specialist. 
*BEYER, ADAM c. '96 ·c 
BEYER, RANDALL R. '27 E 

Northern States Power Co., Minneapolis, Minn. 
BEYER, THEODORE A. '03 c 

405 Kearns Bldg., Salt Lake City, Utah. 
Vice President, James J. Burke & Co., Inc. 

BEZEK, ALBERT J. '27 E 
*BIERI, JOHN B. '09 M 
BIERMAN, GEORGE H. '18 M '19 ME 

White M;otor Co., Cleveland, Ohio. 
842 E. 79th St., Cleveland, Ohio. 
General Foreman. 

BILL, EARL M. 
Schenectady, · New York 
General Electric Co., 
Ry. & Tr. Eng. Dept. 

BILLAU, LEWIS s. 
Baltimore, l\1aryland. 
Baltimore and Ohio Ry. 
Asst. Elec. Eng. 

'12 E 

'OS E 

BINGEN, WILLIAM J. '12 c '13 CE 
Pacific Northwest, Keewatin, Minn. 
Salesman. 

BINGHAM, STANLEY E. 
881 St. Clair St., St. Paul, Minn .. 

BIRD, HAROLD E. 
St. Paul, Minn. 
Minn. State Highway Dept. 

BIRNBERG, ZINGEL c. J. 
Youngstown, Ohio. 
Carnegie Steel Co. 
Machine Designer. 

BISBEE, BERTIN A. 
1451 Capitol Ave., St. Paul, ·Minn. 
Minn. Products Coke Co. 

BISBEE, ELMER 
Masonic Club, Palace Hotel, 
San Francisco, Calif. 

BISEK, PETER P. 
Baxter Springs, Kansas. 

*BISHMAN, ADAM E. 
BisHOP, IRA L. 

Duluth, Minn. 
Clyde Iron Works. 
General Snpt. 

BISKUP, WILLIAM F. 
2091· Princeton Ave., -St. Paul, Minn. 
Minneapolis Steel and Machinery Co. 

BJERRE, FoLMAR I. 
1009 Statler Bldg., Boston, Mass. 

'08 M 

'2S c 

'09 M 

'22 E 

'OS C 

'14 E 

'9S E 
'11M 

'16 c 

'2S M 

Dist. Engr., N. England States, Mathews. Con
veyor Co. 

BJON]lRUD, EARL s. '22 E 
Rialto Bldg., 116 New Montgomery St. 
San Francisco, Calif. 

BJORGE, OscAR B. ''07 M 
55 5 Thurman St., Portland, Ore. 
Secy and Gen. 1\igr., Clyde Equipment Co. 

BLACKMORE, FRANK E. '28 M 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

BLACKSHAW, JoEL. '28M 
1888 Feronia Ave., St. Paul, Minn. 
Research Fellow, A. S. H. V. E. 

BLAKE, HENRY B. '01 E 
Lightcap, South Dakota. 
Rancher. 

BLAKE, ROBERT P. '97 M 
N. P. Ry., St. Paul, Minn. 

BLEECKER, GEORGE w. '16 E 
33 S. Fifth St., Minneapolis, Minn. 
Sterling Electric Co., · 
Estimating Engineer: 

BLmFuss, DoNALD ]. '20 C 
Aluminum Co. of America. 
Oliver Bldg., Pittsburgh, Pa. 

'BLODGETT, CHARLES R. '24 M 
828 W. North St., Kalamazoo, Mich. 

BLOMBERG, EVAR' H. '16 E '17 EE 
Hibbing, Minn. 
Pentecostal Evangelist. 

BLOMQUIST, HJALMER F. '07 c 
Cedar Rapids, Iowa. 
City Water Works, Supt. 

BLOSSOM, GEORGE W. '11 E 
3113 Goldsmith St., Lorna Portal, San Diego, 
Calif. 

BLUE; CLARENCE w. '2S c 
W. D. Lovell Co. 
Minneapolis, Minn. 

BocKus, GERALD H. '22 E 
New Ulm Grocery Co., New Ulm, JVIinn.' 
Asst. Mgr. 

BoE, LESTER L. '2S E 
General Electric Co., Schenectady, N. Y. 

BoEHNLEIN, CHARLES '17 M '19 ME 
Univ. of Minn., Minneapolis, Minn. 
College of Engineering. 

BOERNER, FRANCIS C. '11 C 
1006 Marquette Ave., Minneapolis, Minn. 
Croft and Boerner Co. 

BoHANNON, GEORGE W. '28 M 
Proctor, Minn. 
Duluth, Missabe and Northern Railway. 

BoHLAND, JOHN A. '9S C 
G. N. Railway, St. Paul, Minn. 
Bridge Engineer. 

BoLME, OLE M. '10 C 
15 Park Row, New York, N. Y. 
Robins, Conv. Belt Co. 

BoLNICK, HARRY W. '27 
G. N. 
Montana. 

BoLSTAD, RoswELL C. 
1400 E. 53rd St., Chicago, Ill. 
I. C. R. R. 

BoMAN, _CARL E. 
463 West St., New York City, N. Y. 
Bell Telephone Laboratories, Inc. 

'26 c 

'OS E 

BoNNER, ARTHUR L. '27 
Bell Teleph~ne Labs, 463 West St., New York. 
Elec. Engr. Development Dept. 

BoNNER, DoNALD E. '2S C 
Room 202, Union Station, Chicago, Ill. 
C. M. & St. P. R. R., Engineering Dept. 

BoNSALL, WALLACE C. '24 A 
Apt. 407, 511 Melrose St., Chicago, Ill. 

BoRCHERT, OscAR H. '2S E 
Mapleton, Minnesota. 

BoRDEAU, SANFORD P. '2S E 
1331 Tyler St. N .. E., Minneapolis, Minn. 
Elec. Machinery Manufacturing Co. 

BoRNE, FLOYD 0. '27 C 
BoRROWMAN, JoHN K. '27 C 

l\1inn. Highway Dept., Int'l. Falls, Minn. 
BoRROWMAN, LEROY F. '08 C 

Sutherland Construction Co., 
Winnipeg, Canada. 

BoRsT, WELLINGTON L. 
St. Paul, Minn. 
Donovan ConStruction Co. 
Supt. of Construction. 

'24M 

Boss, RoNALD W. '2S M 
University and Raymond Aves., St. Paul, Minn. 
The Specialty Mfg. Co., Gen'l Manager. 

BosSHARDT, WILLMERT C. 
615 W. 43rd St., New York City. 
Aldirch and Montgomery, 
C-o Gentlewoman Magazine. 

BoTTEMILLER, EDWARD L. 
23 Refrigerator Test, 
Gen. Elec. Co., Schenectady, N. Y. 

BoGuE, N. H. 
Box 105, Merrill, Ore. 

BOUMAN, BERNARD M. 
463 West St.-, New York City, 
Bell Telephone Laboratories, Inc. 

BouQUET, OTTo T. 
Minneapolis, Minn. 
Northern States Power Co., Salesinan. 
15 So. 5th St., Minneapolis, Minn. 

BowEN, FRED P. 
City Engineer's Office, Seattle, Wash. 
Structural Draftsman. 

-'BOWERS, RAYMOND J. 
Como Station, R 3, St. Paul, Minn. 

BoYCE, ELLSWORTH R. 
Box 442, Rochester, Minn. 
County Engineer, Olmsted County. 

'22 E 

'27 E 

'04 c 
'04 E 

'23 E 

'06 c 

'28M 

'17 c 

BoYCE, HAROLD J. '27 E 
3356 36th Ave. S., Minneapolis, Minn. 
With Northern States Power Co. 

BoYCE, LEONARD F. '12 M 
Boyce Greeley Bldg., Sioux Falls, S. D. 
Sioux Falls Construction Co., Pres. 

BoYcE, NORMAN E. '27 E 
3356 36th Ave. S., Minneapolis, Minn. 
With Northern States Power Co. 

BoYD, PAuL M. 
Garden City, L. I., New York. 
Curtiss Airplane & Motor Co. 
Project Engineer. 

:24M 

BoYLEs, RALPH R. '1S M '16 ME 
St. Paul, Minn. 
American Hoist and Derrick Co., 
Designer. 

BoYUM, BENJAMIN C. 
Peterson, Minn. 
Architect and Engineer. 

BoYUM, IRVIN 

'10 c 

'17 E 
2303 Kennedy St. N. E., Minneapolis, Minn. 
Westinghouse Elec. & Mfg. ·Co. 

BRAATEN, ARTHUR 
Box 561, Riverhead, New York. 

BRADDOCK, EDWARD 
A. ]<'. Johnson Const. Co. 
l\1inneapolis, Minn. Office Engr. 

'28 E 

'24 c 

BRADEN, RENE A. '23 E '2S MS (EE) 
70 Van Cortlandt Park St., New York, Ei1gr. 
Radio Corp. of America. 

BRADLEY, BYRON H. '13 c '14 CE 
3829 24th Ave. S., Alexa;,der & Bradley. 

BRANDT, CLIFFORD A. 
St. Paul, Minn. 
Asst. Office Engr., Northern States Power Co. 

BRATAAS, MARK G. '17 c 
Breckenridge, Minn. 
Highway Engineer. 

BRATTLOF, CLIFFORD 
466 Lexington Ave., New York, N. Y. 
Engr. Drftsm., N. Y. Central R. R., Grand 
Cent. Terminal. 

*BRAY, GEORGE E. 
BRAYDEN, GILES w. 

'94 M '04 ME 

Ingersoll-Rand Co., Phillipsburg, N. 
BREEDEN, JAMES R. 

Chicago, -Illinois. 
Illinois Central R. R., Bridge Dept. 

BRENCHLEY, HARRY E. 
l\1inneapolis, Minn. 
Minneapolis Steel and Machinery Co. 
Manager, Structural Sales. 

'27 E 
J, 

'26 c 

'08 c 

BRENCHLEY, WALTER c. '14 c '1S CE 
4062 Liberty Blvd., Southgate, Cal. 
Sale Eng. Union Iron Works of Los Angeles. 

BREWSTER, WILLIAM E. '12 E '13 EE 
658 Union Trust Bldg., Cleveland, Ohio. 
The Christian Science l\1onitor. 

BRIGGS, HIRAM K. '19 G 
7016 Euclid Ave., Cleveland, Ohio. 
Asst. Ex. Secy., Amer. Soc. for Steel Treating. 

BRIGGs, LuARD E. '27 C 
5~09 43rd Ave. S., Minneapolis. 
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BRICJGS, WILLIAM G. '21 E 
244 Michigan Ave. W., Jackson, Mich. 
Commonwealth Power Corporation. 

BRIMEYER, FERDINAND J. 
210 Sycamore St., Milwaukee, Wis. 
Kirchhoff and Rose, Architects. 

BROCKWAY, ALVAH E. 
Rte. 1, Box 18, Medford, Oregon. 

BRocKWAY, RoYDON R. 
5th and Jackson Sts., St. Paul, Minn. 
Chief Draftsman, Bridge Engr. 
Office of N. P. Ry. 

BRODERICK, VERE H. 

BRODY, MACE J. 
6032 Eberhard Avenue, Chicago, Ill. 

BROHAUGH, GusTAVE C. 

'25 AE 

'09 E 

'oj c 

'27 A 
'24 c 
'27 c 

1246 University Ave., St. Paul, Minn. 
Bridge Draftsmat1, Minn. Highway Dept. 

BROOKE, HAROLD L. '18 E 
2642 Grand Blvd., Detroit, Mich. 
The C. G. Spring and Bumper Co. 

BRos, BERNARD M. '23M 
Minneapolis, Minn. 
William Bros Boiler & Mfg. Co. 

BRos, CHESTER W. '22M 
Minneapolis, Minn. 
William Bros Boiler & Mfg. Co. 

BRos, ERNEST T. '17M 
Minneapolis, Minn. 
William Bros Boiler & Mfg. Co. 

BROS, RAYMOND J. '19 M '20 ME 
Nicollet Island, Minneapolis, Minn. 
Wm. Bros Boiler & Mfg. Co. 

BROSE, WILLIAM c. '25 c 
23 6 Blaine A venue, Marion, Ohio. 

BROSS, PETER P. '25 A 
Rochester, Minn. 
With I. M. Miller, Architect. 

BROSSARD, EDWARD v. '23M 
Farmington, Minnesota. 

BROSSARD, HENRY F. '25 E 
15 S. Fifth St., Minneapolis, Minn. 
Rural Electrification Dept., N. S. P. Co. 

BROWN, FLOYD w. '17 A 
831 1st Natl.-Soo Line Bldg., Minneapolis, Minn. 

Assoc. Arch., A. R. Van Dyck, Architects. 
BROWN, GEORGE J. '08 E 

27 New Parliament Bldg., Winnipeg, Man., Can. 
BROWN, GLENDON '28 F 

Cutler-Hammer Mfg. Co., Milwaukee, w:s. 
BROWN, HARRY E. '22 G 

510 2nd St. N. E., Watertown, S. D. 
BROWN, HoMER L. 

Aurora, Ill. 
C. B. & Q. R. R. 

BROWN, Lours M. 
Pittsburgh, Pa. 
Westinghouse Elec. & Mfg. Co. 

*BROWN, OLIVER L. 

BROWN, WILLIAM P. 
223 Main Street, San Francisco, Calif. 
Brown Bros. Welding Co. 

BROWNELL, EDWARD 
Bruce, Wis. 
N. S. P. Co. 

BROWNELL, OTTO E. 

'17M 

'16 E 

'07 M 
'12M 

'26 c 

'10 c 
University of Minnesota, Minneapolis, Minn. 
Div. of Sanitation, Minn. Dept. of Health. 

BRUCE, HJALMER N. '16 c '17 CE 
3431 11th Ave. S., Minneapolis. 
A. M. Chesher Printing Co. 

BuccowrcH, PAuL 

BucK, FREDERICK W. 
Duluth, Minn. 

'27 E 
'09 M 

Stryker Manley & Buck, Real Estate and Mort
gage Loans. 

BucKHouT, DoNALD H. 
89 5 Spencer St., Toledo, Ohio. 
Carl H: Ruch, Genl. Contractor. 

'17 A 

,Estimator, Engr., Draftsman, etc. __, 

BuENGER, ALBERT '13 M '14 ME 
360 Robert St., St. Paul, Minn. 
C. H. Johnston, Arch., Mechanical Engineer. 

BuENGER, EDGAR '19 A 
Rochester, lVIinnesota. 

BURL, jOHN E. 
Turner Const. Co., 244· l\1adison Ave., 
New York. 

'09 M 

BuRL, PAuL S. '07 M 
532 W. Evergreen Ave., Youngstown, 0. 
Eng., Republic Iron & Steel Co. 

BuRR, LEo '23 c 
Bruce, Wis. N. S. P. Co. 

BuLL, ALVAH STANLEY '27 AE 
c-o The lnsulite Co., 7-219 General Motors 
Bldg., Detroit, Mich. 

BuLLARD, HENRY M. 
1314 Wood St., Wilkinsburg, Pa. 
Westinghouse Elec. and Mfg. Co. 

'26 c 

BuLLIS, EvERARD ]. '24 C 
808 Metro. Life Bldg., Woodrich Const. Co., 
Minneapolis, Minn. 

BuMGARDNER, Lours T. '23 E 
312 Hackney Bldg., St. Paul, Minn. 
L. A. Bumgardner Co. 

BuNcE, PAUL F. '06 E 
Omaha, Nebraska. 
N. W. Bell Tel. Co., Div. Supt. of Traffic. 

BUN NELL, CHARLES w. '26 c 
Nashville, Tenn. 
Div. of Bridges, Tenn. State Highway Dept. 

BuRCH, ALBERT M. '96 C 
Manager in charge of field construction, 
R. R. Engr. M. N. & S. & M.A. & C R R Co., 
Minneapolis, Minnesota. 

BuRcH, EDWARD P. 
Mpls., Anoka, & C. R. 

'92 E, '98 EE 
R. Co., Receiver. 

BURKE, }AMES J. 
Edison Building, Chicago, Ill. 

BuRKE, RoY L. ' 
515 Sellwood Bldg., Duluth, Minn. 
Bowe and Burker. 

BuRLINGAME, RoBERT E. 
15 S. Fifth Street, Minneapolis, Minn. 
Electrical Section, N. S. P. Co. 

BURMEISTER, CHARLES 
Redwood 'Falls, Minn. 
Redwood Falls Light & Power Co. 

BURNETT, H. v. 

'28M 

'05 c 

'25 E 

'27 E 

'14 c 
526 McKnight Bldg., Minneapolis, Minn. 

BuRNS, DwiGHT T. '25 C 
728 Ave. F, Fort Madison, Iowa. 

BuRNs, HARVEY L. 
149 Fulton St., New York, N. Y. 
Methods & Planning Engr., 
Installation Dept., Western Elec. Co. 

BuRRILL, CHARLES M. 
Schenectady, N. Y. 
Radio Engr. Dept., Gen. 'Elec. 

BURRIS, ARTHUR 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

BuRRows, RoBERT P. 
680 Folsom St., San ,Francisco, Calif. 
Asst. l\1gr., Sunbeam Lamp Div., 
Nat'!. Lamp Works at G. E. Co. 

'02 E 

'23 E 

'28 E 

'11 E 

BuRT, FRED R. '16 E 
East Pittsburgh, Pa. 
Gen. Engr., Westinghouse Elec. and Mf<:. Co. 

BuRT; ]OHN L. '90 C 
Guadalajara, J alisco, Mexico. 
Owner of sugar estate. 

BURT, PAUL R. '26 M 
Minneapolis, Minn. 
Northwestern Bell Telephone Co. 

BuRTis, WILLIAM H. '92 E 
Armour, S. Dakota. 
Public Utility System. 

BuRWELL, LoRING D. '07 M 
Minnetonka Mills (via Hopkins), Minnesota. 

BusHNELL, CHARLEs S. '78 M 
4120 59th Av;e. S. W., Seattle, Wash. 

BusHNELL, ELBERT E. '85 M 
331Yz S. Spring St., Los Angeles, Calif. 
Mfg. Typewriter Supplies. · 

BuTTERWORTH, ALLAN C. '11 E 
Hurley, Wis. 
Montreal Mining Co. 

BuTTERWORTH, RussELL I. '16 E '17 EE 
Bristol, Tenn., Gen. Supt., Tenn. Central 
Service Co. 

CALMEYER, ]OHN P. '06 E 
389 Snelling Ave., St .. Paul, Minn. 

CAMERON, GRACE '27 I 
307 W. 107th St., New York, N. Y. 

CAMERON, HARRY D. '25 E 
'Long Beach, Calif. 

CAMERON, LESTER w. 
CAMPBELL, DouGLAs M. 

'27 A 
'27 c 

40 Squadron 5 S, Naval Aviator, Naval Air 
Station, Hampton Roads, V a. 

CAPSTICK, DONALD w. 
.Minneapolis, Minn., 800 LaSalle Ave. 
c-o Morgan Gerrish Co. 

CARLBOM. LEONARD H. 

'22 G 

'25 c 
4400 3rd Ave. S., Minneapolis. 
Computer, l\1inn. State Hiway Dept. 

CARLSON, ANDERS J. '16 c '17 CE 
College of Mining, Univ. of Calif., 
Berkeley, Calif. 

CARLSON, ARVID P. '17M 
St. Paul, Minn. 
Elec. Distr. Engr., N. States Power Co. 

CARLSON, C. PHILIP '21 E 
Chuquicamata, Chile, South America. 
Electrical Dept., Chile Exploration Co. 

CARLSON, CHAUNCY M. 
Albert Lea, Minn. · 
Supt. Operations, N. Division, 
Interstate Power Co. 

CARLSON, CLIFTON c. 
CARLSON, ELNER w. 
CARLSON, ERNEST F. 

St. Paul Minn. • 

'17 E 

'27M 
'27 c 

'22M 

High Bridge Steam Plant, N. S. P. Co. 
CARLSON' RICHARD E. '22 E 

,Chicago, Ill. · 
Western Electric Co. 

CARLSON, VICTOR H. '20 E 
Chile Exploration Co., Tocopilla, Chile, S. A. 

CARLSON, WARREN E. '24 E 
·Ill. Highway Dept., 
Springfield, Ill. 

CARLTON, RICHARD P. 
791 Forest St., St. Paul, Minn. 
Minn. Mining and Mfg. Co. 

CARMAN, WILLARD J. 
Chicago, Ill. 
Ill. Bell Telephone Co. 

'21 G 

'26 E 

CARPENTER, HUGH w. '21 c 
3 725 Fourth. Street E., Long Beach, Calif. 

CARR, HARVEY c. '03 c 
Wells-Dickey Company, Minneapolis, Minn. 

CARTER, RoBERT J. '08 E 
655 19th Ave. N. E., Minneapolis, Minn. 
Carter, Mayhew Mfg. Co. 
Vice President and Sales Manager. 

CASBERG, JAMES W. 
W eyburn, Sask., Canada. 

CASE, GERALD F. 
536 W. 114th St. N. Y., 
New York Edison Co. 
Foreman, Test Dept. 

CAss, HoYT R. 
t-o Y. M. C. A., Erie, ,Pa. 
General Electric Co., Transformer Engr: 

'08 E 

'23 E 

'24 E 

*CASSEDAY, GEORGE A. '95 c 
CASSIDAY, WALTER J. '24 E 

6841 Stony Island Ave., Chicago, Ill. 
CASWELL, THOMAS B. 

63 0 Soo Line Bldg, 
Salesman, G. Elec. Co., Minneapolis. 

'25M 

CAYOLA, CHESTER L. '28 A 
319 19th ·Ave. S. E., Minneapolis, Minn. 

CERNEY, GLEN c. '20 M 
713 Delaware. S. E.,, 
Noble Realty Co., Minneapolis. 

CHALMERS, CHARLES H. '94 E '03 EE 
1234 Central Ave. N. E., Minneapolis, Minn. 
Chalmers· Oil Burner Co. 

*CHAMBERLAIN, HERBERT, D. 

CHAPIN, s. CARYL 
Three Rivers; Michigan. 
City Manager. 

'18 c 
'24 c 

CHAPIN, HAROLD s. '12 M '13 ME 
445 Milwaukee St., Milwaukee, Wis. 
Concrete Engineering Co. 

CHAPMAN, ARTHUR G. 
77 ·South l\1 unn St., East 

CHAPMAN, BuRTON L. 
Gasco.nade, Missouri. 

'11 E 
Orange, N. J. 

'10 c 
Jr. Engineer for U. S. Engineers. 

CHAPMAN, LESLIE H. '95 c 
996 St. Clair, 
Draftsman, N. P. R. R. 
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CHAPMAN, WENDELL P. '14 E 
Minnesota Highway Dept., St. Paul, Minn. 
Asst .. Construction Engineer. 

CHAPMAN, WILBUR J. '27 M 
Minn. Mining & Mfg. Co., St. Paul. 

CHASE, ARTHUR w. '93 E 
Red Rock Bldg., Atlanta, Ga. 
Cotton Merchant. 

CHENEY, EDWARD ]. '04 E 
61 Broadway, New York City. 
Consulting Engineer. 

CHERNUS, MAURICE c. '22 c 
448 Wrigley Bldg., Chicago, Ill. 
Bridge Contractor. 

CHESTNUT, GEORGE L. '97 E 
Dallas, Texas. 
Sales Engineer, Graybar Electric Co. 

CHILDS, HERVEY B. '06 c 
516 Hall Bldg., St. Peters Bldg., Florida, 
Contractor and Engineer. 

CHILDS, ] AMES A. . '09 C 
Univ. of Minn., Minneapolis, Minn. 
Engr., Div. of Sanitation, State Board of Health. 

CHILDS, ] OHN C. '06 C 
Bulletin Bldg., Philadelphia, Pa. 
The Austin Co, 

CHILDS, MoRRIS P. '25 E 
4606 N. Robey St., Chicago, Ill. 

CHILTON, EDWARD G. '13 c '14 CE 
Frazee, Minnesota. 
Farmer. 

CHOWEN, WALTER A. '91 c 
216 Pine Street, San Francisco, Calif. 
California Inspection Rating Bureau, Manager. 

CHRISTEN, RAY L. '26 ·E 
Humbolt, Iowa. 

CHRISTENSEN, ARTHUR L. '25 E 
15 S. Fifth St., Minneapolis, Minn. 
N. S. P. Co. 

CHRISTENSEN, EDGAR w. '19 E 
Omaha, Nebraska. 
Equipment Engineer, N. W. Bell TeL Co. 

CHRISTENSON, ELMER]. '27 C 
St. Paul, Minn. 
U. S. Corps Engrs., Jr. Engr. 

CHRISTIANSON, HILMAR B. '15 C 
Sioux City, Iowa. C. M. to St. P. R. Ry. 

CHRISTILAW, GEORGE M. '21 c 
Lake City, Minn. 
Resident Engr. Minnesota Dept. of Highways. 

CHRISTLIEB, FRANK B. '23 c 
Minn. Highway Dept., Glencoe, Minn. 

CHRISTOPHERSON, ARNOLD '28 E 
Fergus Falls, Minn. 

CHURCH, BRUCE R. '28 A 
Cresco, low a. 

CLARK, FRED s. '27 E 
Gary, Ind. Test Engr. Illinois Steel Co. 

CLARK, JOHN s. '22 M 
N. W. Bell Telephone Co., Omaha, Nebr. 
Supervisor of Motor Equipment. 

CLARK, KENNETH M. '27 c 
Penn. R. R., Chicago, 
179 1st St., Hinsdale, Ill. 

CLARK, WILLIAM G. '12 M '13 ME 
35 E. ·Wacker Drive, Chicago, Ill. 
Pure Oil Co., Chief Automotive Engineer. 

CLARKE, CHARLES p. '08 c '09 CE 
Minneapolis Steel and Machinery Co. 
Minneapolis, Minn. 

CLAUSEN, ELMER w. '23 E 
Chicago, Ill. 
Commonwealth Edison Co. 

LLIPFELL, CARROL D. '05 M 
Redwood Falls, Minn. 
Teaching Industrial Arts in local high school. 

CLOSE, WINSTON A. '27 A 
· Toltz, King & Day, Inc., Bldrs. Exch. Bldg., 
St. Paul, Minn. Arch. Draftsman. 

CLOUSING, LAWRENCE '28 E 
3441 Oakland Ave., Minneapolis, Minn. 

CoATES, ]. EDWIN '27 M 
205 Oaks Ave., Dayton, Ohio. 
Jr. M. E. Propeller Test Unit, McCook Field. 

CoBBAN, RoLLO ]. '09 E 
901 Porter Bldg., Portland, Ore. 
Special Representative, Westinghouse Elec.' & 
Mfg. Co. 

CoE, CLARENCE S. '89 C 
251 Charlotte Street, St. Augustine, Fla. 
Consulting Engineer. 

CoE, EDWARD H. '19 C '26 CE 
Lieut., 3 Engineers U. S. A., Fort Shafter, T. H. 

CoHEN, NATHAN '06 E 
466 H St. S. W., Washington, D. C. 

COLE, ERNEST c. '26M 
Fairbanks-Morse & Co., Beloit, Wis. 
Engineering Department. 

CoLEMAN, FRANK D. '05 E 
Billings, Montana. 
Billings District of Montana Power Co. 

CoLLINS, STEWART G. '04 G 
1352 W. Minnehaha Pkwy., Mpls., Minn. 
Building Contractor. 

CoLLis, N. STUART 
St. Paul, Minn. 
N. S. P. Co. 

CoLsoN, LAUREN G. 
7678 Rogers Ave., Chicago, Ill. 

'24M 

'21 E 

COLVIN, JAMES A. '14 M '15 ME 
15 South Fifth St., Minneapolis, Minn. 
Northern States Power Co., Supt. of Generation. 

CoMB, FRED R. '10 M 
2113 Chicago Ave., Minneapolis, Minn. 

CoMFORT, CLIFFORD E. '26 M 
1800 Portland Ave., St. Paul, Minn. 

COMFORT, THOMAS H. '26 c 
York and Agate Streets, St .. Paul, Minn. 
St. Paul Structural Steel Co. 

COMPTON, MILTON 
Maple Plain, Minn. 

COMSTOCK, ] OHN W. 
CoNLEY, WILFRED E. 

'28 E 

'08 c 
'10 E 

1811 E. 45th St., Cleveland, Ohio. 
Illnminating Engr., Nat'! Lamp Works of G. E. 
Co., Buckeye Division. 

CoNVERSE, CLOVIS M. 
7780 Dante Ave., Chicago. 

'09 E 

Sales Engr., G & W Elec. Spec. Company. 
CooK, HARRY C. '10M 

Red Wing Iron Works, Red Wing, Minn. 
Manager. 

CooK,]. M. 
Cutler-Hammer Company, 

CooK, LYLE M. 
CooK, RoBERTSON 

'28 E 
Milwaukee, Wis. 

'27M 
'02 M 

Portland Gas & Coke Co., Portland, Ore. 
Service Engineer. 

CooK, WALTER K. '22 c 
205 W. Monroe St., Chicago, Ill. 
U. S. Gypsum Co., Structural Engineer. 

CooLEY, GILBERT '22 E 
Northe~n States Power Co., St. Paul, Minn. 
District Engineer. 

CooPER, LEo H. '06 E 
442 Builders Exchange, MinJ?eapolis, Minu. 
Frank Adam Electric .Co., District Manager. 

CooN, LAWRENCE C. '26 E 
Bridger, Mont. 

COOPER, ]. 
2821 Boulder St., Los Angeles, Calif. 

CooPER, R, CoNRAD 
Minneapolis, Minn. 

'28 E 

'26 c 
Field Engineer, Universal Portland Cement Co. 

CoPELAND, FLOYD E. '23 M 
72 W. Adams St., Chcago, Ill. 
Public Service Co. of Ill. 
Electric League Representative. 

CoRBETT, THEODORE R. '26 M 
Mpls., .Minn. Chemist, John Hancock Oil Co. 

CORLISS, c. v. '28 E 
1\tiadison, Minn. 

CoRNELius, MARTIN '06 E 
111 W. Washington St. 
Westinghouse 'E!ec. Co., Chicago, Ill. 

CoRNELL, GEORGE. M. '25 C 
1525 Colfax Ave. S., Minneapolis, Minn. 

CoRSER, ]OHN '16 M 
Minneapolis, Minn. 
Mech. Draftsman, Russell Grader Mfg. Co. 

CosANDEY, CHARLEs ]. '25 E 
3510 Grand Ave., Apt. 2, Minneapolis. 

CosH, RICHARD A 'f9 M 
Illinois Glass Co., Alton, Ill. 
Machine Designer. 

CoTE, RHODA H. '25 ID. 
c-o L. M. Cote, Cargill Grain Co. 
Cham. of Comm., Milwaukee, Wis. 

CoTTINGHAM, GEo., ]R. '15 C 
522 Harrison St., Oak Park, III. 
Chicago, Great Western R. R. 

CoTTINGHAM, WILLIAM P. '11 C 
7th Ave. and Mass. Street, Gary Ind. 
City Hall, City Engineer. 

CoTTON, ERNEST H. '19 E 
Eau Claire, Wis. 
Asst. Genl. Supt., Wisconsin Div., 
Northern States Power Co. 

CouNCILMAN, HALSTAD P. '08 M '09 ME 
Fresno, Calif. 
Rosenberg Bros. & Co., Mechanical Supervisor. 

CouNTRYMAN, M. ALDEN '25 E 
Sioux Falls, S. D. 
N. S. P. Co. 

CoUNTRYMAN, PETER F. '07 E 
R. R. 1, Ontario, Ore. 
Rancher. 

CouPER, GEORGE B. '93 M '02 ME 
636 Railway Exchange, Portland, Ore. 
Standard Appraisal Co., Office Engr. 

CousiNS, VAN METER '25 E 
Carrington, N. D. 

CovELL, RussELL 0. '16 E 
Western Electric Co., New York City. 
Tel. Engineer. 

COWIN, CLIFFORD c. '21 G 
1030 Engineers Building, Cleveland, Ohio. 

Cox, RICHARD F. '08 M 
Ft. Mills. Corregidor, Cavite, P, I. Major 
Coast Artillery. 

CRABBE, GEORGE N. '04 E 
250 11th Ave., New York City. 
Otis Elevator Co., Elec. Engineer. 

CRAIG, HAMILTON s. '25 c 
202 Union Station, Chicago. 
Draftsman,· Office Engr. of Design. 

CRAIG, RoBERT '97 M 
42 Broadway, New York City. 
Consulting Engineer and Patent Attorney. 

CRAM, CLYDE M. '07 c 
1821 S. 6th St., Alhambra, Calif. 

CRANE, EuGENE C. '12 M '13 ME 
103 Park Ave., c-o J. H. Buck, Jr., 
Bartlett & Snow Co. of Cleveland. 

CRANE, FREMONT '86 BS '87 c '98 CE 
Supt. of Const. Quartermaster Corp., 
Fort Sam . Houston, Texas. 

CRAWFORD, ALLEN s. '12M 
St. Pan!, Minn. 
Webb Publishing Co. 
Circulation Dept. 

CRAWFORD, wALLACE T. '06 JY1 
Faribault, Minn. 
Crawford Bros. Garage and Welding Shop. 

CRAY, SEYMOUR R. '22 c '23 CE 
Chippewa Falls, Wis. 
City Engineer and Supt. of Streets. 

CRIBBS, HARRY E. '23 c 
Mason City, Ia. 
C. M. & St. P. Ry. Co., Engineering Dept., 
Instrumentman. 

CRITCHETT, EDWARD F. '13 M '14 ME 
13th and Harmon Place, Mpls., Minn. 
Sales Promotion Dept., Standard Oil Co., Ind. 

CROFT, EDNA K. (Miss) '22 A 
600 15th St. S. E. (res.) 
Croft & Boerner. 

CROFT, ERNEST B. '11 c 
1004 Marquette Ave., Minneapolis, Minn. 
Croft & Boerner. 

CROSBY, MILTON E. '15 M 
4536 Lincoln St., Chicago,· Ill. 

CROSS, CHARLES H. '97 M 
204 Wisconsin Ave., Milwaukee, Wis., and 
Wauwatosa, Wis. Real Estate Broker. 

CRoss, RoLAND E. . '23 M 
5117 Springfield Ave., Philadelphia, Pa. 

CROSSWELL, DANIEL R. '16 E 
Croswell Power Co., Twin Valley, Minn. 

CROSSWELL, THOMAS L. '15 c 
President, Croswell Power Co. 
Twin Valley, Minn. 

CROSSWELL, LESLIE D. '26 c 
Brainerd, Minn. 

CROUNSE, AVERY F. '03 G 
3050 South Fonrth Ave., Minneapolis, Minn. 
President and Mgr., Industrial Contracting Co. 
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CROWELL, SIDNEY H. '27 
Minn. Highway Dept., LeSueur, Miun. 

CUDDY, WILLIAM A. '15 c '16 CE 
511 7th St., San Francisco, Cal. 

CUMMINGS, ELMER F. '12 c '13 CE 
431 Gilfillan Building, St. Paul, Minn. 
Lauer Bros., Inc. 

*CuNNINGHAM, ANDREW 0. 
CuRRIE, NEIL, JR. 

Pittsfield, Mass. 

'94 c 
'08 E 

Pittsfield Works, G. E. Co., Managing Engr., 
Motor Dept. 

CURRY, BYRON K. 
Lewiston, Idaho. 
Fegles Construction Co. 

CuRRY, EzRA B. 
1203 Laurel Ave., St. Paul, 
C. M. & St. P. R. R. 

'23 c 

'20M '21 ME 

CURTIS, BENJAMIN J. '13 c '14 CE 
4860 N. Francisco Ave., Chicago, Ill. 

CURTIS, THOMAS H. '12 c 
Fairmount, Minn. 
Ci vii Engineer. 

CuRTIS, VERNE F. '12M 
601 Yuster Bldg., Columbus, Ohio. 
C. C. & T. Rep., Dodge Bros., Inc. 

CuRTiss, LINDSLEY B. '09 G 
1446 Chelmsford, St. Pan!, Minn. 

CuTLER, ALVIN S. '05 C 
College of Engineering &,Architecture, U. of M., 
Professor of R. R. Eng. 

CuTTER, FRANCIS C. '05 M 
Lima Locomotive Works, Ind., Lima, Ohio. 
Asst. to Vice President. 

CzocK, ]ACOB H. '20M 
Buffalo, N. Y., Snow-Holly Works, Worth
ington Pump & Mach. Corp. 

DACANAY, LINO P. 
DAHL, GEORGE 

805 Santa Fe Bldg., Dallas, Tex. 
*DAHL, HANS F. M. 
DAHL, HAROLD w. 

'27M 
'21 A 

'98 E 
'24 E 

Electric Machinery Company, New York City. 
DAHL, HJALMER A. '22 E 

General Engr., Westinghouse Elec. & Mfg. Co. 
Pittsburgh, Pa. 

DAHL, MERLE G. 
208 W. Washington St., Chicago, Ill. 
American Tel. and Tel. Co. 

DAHL, PAUL 
Sharon, Pa. 

DAHLQUIST, PHILIP L. 

'26 E 

'28 E 

'10 c 
Scherzer Rollins Bridge Co., 517 Monadnock 
Bldg., Chicago. Assistant Eng. 

DAHLSTROM, RAYMOND E. '10 E 
4931 Penn Ave. S. 
N. W. Bell Telephone Co. 

DALE, DALLAS w. '24 M 
Asst. Mechanical Engineer, Office of City Etigr. 
Detroit, Mich. 

DALLIMORE, ARTHUR N. 
447 Thather Bldg., Pueblo, Colo. 
Cole Brothers. 

DALY, FRANK A. 
Joliet, Ill. 

DALY, RICHARD T. 
650 E. 29th St., Brooklyn, N. Y. 
Kalman Steel Co. 

DAMBERG, PAULs. 
E. H. Berg, Eveleth, Minn. 
Draftsman. 

DAMBERG, RHEUBEN P. 

'08 c 

'28 c 
'21 c 

'22 A 

'21 A 
Apt. No. 1, 16 Blossom Court, Boston, Mass. 
Architect. 

DANIF;L, THOMAS L. '00 M 
Box 1942, Atlanta, Ga. Develol)ment Eng. 

DANN, WILBUR w. '90 c 
San Diego, Calif. Instr. Public Works. 

DANNER, JAKE 
Washington St., Chicago. 
Gen.· Supt. of Installation, 
Western Elec. Co., Inc. 

DARMODY, WILLIAM J. 

'01 E 

'24M' 
U. S. Bureau of Standards, Washington, D. C. 

DARRELL, }AMES E. '23 C 
1698 Hewitt Ave., St. Paul, Minn. 
Asst. Eng., Highway Dept. 

DAUM, HENRY A. 
Webb Publishing Co., St. Paul, Minn. 
Circulation Manager, The Farmer. 

DAVIDSON, HENRY A. 
St. Paul Foundry. 
Detailing Structural Steel. 

DAVIDSON, JoHN E. 
1841 Sargent Ave., St. Paul, l\1inn. 

'12 E 

'27 AE 

'28 AE 

DAVIES, RALPH M. '09 E 
4304 Lyndale Ave. S., Minneapolis, Minn. 
F. M. Davies Co., Grain Salesman. 
1051 Chamber of Commerce. 

DAVIS, CHARLES A. 
207 Richard St., Apt. E-2, 
Joliet, Ill. Joliet Herald. 

DAVIS, GILBERT N. 

'05 E 

'04 M 
Dispatch & Pioneer Press, St. Paul, Minn. 
Pressman. 

DAvrsoN, JosEPH H. 
M. & I. Ry, Co., Brainerd, Minn. 
Engineer, Bridges and Buildings. 

*DAWLEY, WILLIAM s. 
DAWSON, }OHN W. 

'03 c 

'79 c 
'22 A 

Hewitt & Brown, Inc., Minneapolis, Minn. 
Draftsman. 

DEANE, GEORGE B. 
4033 Ewing Ave. S. (res.) 
Larson & McLoren Co., 308 Baker Bldg., 
Draftsman. 

DEDIC, RICHARD J. 
Detroit, Mich., Concrete Detailer. 
Concrete Steel Fireproofing Co. 

DEEGAN, RAYMOND C. 
1246 University Ave., St. Paul, Minn. 
Minn. Highway Department. 

DEFREECE, PAUL R. 
Duluth, Minn. 
Minnesota Power and Light Co. 
Hydraulic Engineering Department. 

'19 A 

'24 c 

'26 c 

'23 c 

DEHN, ELTOR A. '21 c 
Room 118, Court House, St. Paul, Minn. 
Asst. C. E., Bureau of Assessments, Dept. of 
Finance. 

DEINEMA, GEORGE R. '26 E 
224 Walnut St. S. E., Minneapolis, Minn. 

DEL PLAINE, CARLOS w. '21 c '22 CE 
University of Minnesota, Minneapolis, Minn. 
Medical Student. 

DEMAREST, CHARLES S. 
195 Broadway; New York City. 
Electrical Engr., A. T. & T. Co. 

DENEEN, DAVIS J. 
University of Minnesota. Instr. Arch. 

DETERLING, EDWARD W. 
Gaylord, Minn. 

DEUTSCHE, RICHARD E. 
382 S. Warwick, St. Paul, Minn. 

DEVER, FRANCIS A. 
Dennison, Ohio. 
Asst. Supervisor Pa. R. R. 

DEWAJI, GuNAKER 

'11 E 

'19 A 

'26 E 

'18 c 
'20 c 

'26M 
16 -Reynolds Road, Byculla, Bombay, India. 

DEWARS, ALLEN G. '13 E '14 EE 
St. Paul, Minn. 
Asst. Elec. Supt., N. States Power Co. 

DEWEY, WILLIAM H. '93 E 
25 Hancock Place, New York City. 

DIAMOND, GROVER w. 
St. Paul, Minn. 
St. Paul Foundry Co., Estimatot. 

DIBBLE, BARRY 
Redlands, Calif .. 
Consulting Engineer. 

DIDRIKSEN, PHILIP H. 
18 3 3 IV azee St., Denver, Colo. 
Chevrolet Motor Co. 

DILLS, LYLE A. 

'12 c 

'03 E 

'20 E 

'21 G 
Minnesota Highway Dept., St. Paul, Minn. 
Structural Steel Inspector. 

DIMENT, ]. MoRTON 
Minnesota Loan & Trust Co. Tax Expert. 
2621 15th Ave. S., Minneapolis, Minn. 

DIMMICK, MERTON A. '26 c 
S. D. State School of Mines, Rapid City, S. D. 
lust. Physics and E. E. 

DIMOND, HARVEY G: '14 c 
G. N. Ry. Bldg., St. Paul, Minn. 
Engineering- Department. 

DrNDORF, EDWARD 
' Billman & Purdy Co., 

'23 c 
106 Bryant Bldg., Lakeland, Fla. 

DINSMORE, ARTHUR T. '12 M '13 ME 
505 1st N a tiona! Bank Bldg., 
Duluth, Minn. 
General Contractor. 

DrxoN, DoNALD K. '27 M 
Union Station, Chicago, Ill. 
Engr. Dept. C. M. St. P. & P. Ry. 

DocK, CHESTER '22 G 
146 Bridge St., Albert Lea, Minn. 

DoELL, CHARLES E. '16 C '17 CE 
325 City Hall, Minneapolis, Minn. 
Secretary, Board of Park Commissioners. 

DoELTZ, WrLLIAM F. '08 C 
616 E. 11th St., Portland, Ore. 

DoNAHOE, RoBERT E. '21 E 
Minnesota Power & Light Co., 
Little Falls, Minn. 
Division Engineer. 

DoNAHUE, STEPHEN '25 C 
Dublin, Ky. 
I. C. R. R. 
Engineering Department. 

DoNALDsoN-, FRANK A. 
4615 Emerson Ave. S. 
President of Donaldson Co. 

'12M 

DoNNELLY, WILLIAM H. '25 M 
1946 Riverside Drive, Los Angeles, Calif. 

DooLITTLE, WILLIAM Y. '14 C 
Boiler Mfg. Co., Nicollet Island, Mpls., Minn. 
712 W. 39th St., Minneapolis, Minn. 

DoRR, WrLIAM R. '14 M 
4•348 West Third St., Los Angeles, Calif. 
Hall Organ Company of West Haven, Conn. 
S. W. Representative. 

DoRRANCE, ALBERT P. '12 E 
2824 University Ave., Minneapolis, Minn. 
White Company, Mgr. White- Co. 

DoRSEY, JoHN G. '15 c 
Pastoret Const. Co., Duluth, Minn. 
Contractor. 

DouGAN, HENRY K. '08 c 
1315 N. Cleveland Ave., Assist. Auditor Great 
North. R. R. 

*DouGHERTY, }OE 
DouGLASS, ADDISON H. 

Minneapolis, Minn. 
Northwestern Terminal Co., 
Sales Manager. 

DouGLASS, FRED L. 
Covina, California. 

'07 c 
'17 C '20 CE 

'91 BCE '99 C 

Civil Engineer and Orange Grower. 
Dow, CLARENCE A. '13 E '14 EE 

N. S. P. Co., Eau Claire, Wis. 
Assistant to Manager. 

Dow, ]AMES C. '00 E 
Great Falls, Mont. 
The Montana Power Co. 
Operating Engineer. 

Dow, WILLIAM G. '16 E '17 EE 
Ann Arbor, Mich; 
College of Engineering, University of Michigan. 
Instructor, Electrical Engineering. 

DowD, ARcHIE J. 
Kearny, N.- J. 
Western Electric Co. 

DowNIE, JOHN M. 
242 Union St., Schenectady, N. Y. 
General Electric Co. 

DowNING, FRANK E. 
906 Trurillo Ave., Houston, Texas. 

DRDLA, RoBERT 
1515 W. Monroe St., Chicago, Ill. 

DRESSER, HARRY S. 

'19M 

'22 E 

'04 c 
'26 c 
'16M 

405 Plymouth Bldg., Minneapolis, Minn. 
La Crosse Dredging Co. 

.DREVESKRACHT, WALLACE 
Mpls. St. Ry. Co., 15 11th St., 
Minneapo,lis, Minn. 

DRINKALL, JoHN F. 
Nela Park, Cleveland, Ohio 
National Lamp Works. 

DRINKALL, LEON R. 
Minneapolis, Minn. 
Head of Electrical Department, 
Dunwoody Institute. 

DROST, HENRY F. 
223 3 S. Throop St., Chicago, Ill. 
Engr., Commonwealth Edison Co. 

Du Bars, JOHN H. 
230 S. Clark St., Chicago, Ill. 
Gen. Elec. 

'28 c 

'19 E 

'11 E 

'22 E 

'27 E 
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Du Bors, N. WARREN · 
Northern Light & P.r. Co., 
Mgr., Indian Head, Sask., Canada. 

DuNCAN, GEORGE R. 
88 Tenth St., Oakland, Calif. 

'26M 

'19 E 

Sales Engr ., Pacific Electric Motor Co. 
DuNGAY, HERBERT F. '25 C 

Minn. Highway Dept., St. Paul, Minn. 
Field Draftsman. 

DuNHAM, JoHN A. 
DuNHAM, RoY 0. 

'07 c 
'14 E '15 EE 

3 DeCamp Ave., Schenedady, N. Y. 
Gen 'I. Electric Co. 

DUNLAP, GEORGE M. 
Independence, Iowa. 

DuNLAP, LEMUEL J. 
Room 2133, 111 W. Washington, 
Chicago, Ill. 

'24 E 

'17 E 

DuNN, ANDREW P. '06 E 
Contractor, 1334 N. Orange Grove Ave., 
Los Angeles, Calif. 

DUNNAVAN, RALPH B. '23 E 
Northern States Power Co., St. Paul, Minn. 
Underground Engineer, Asst. 

DuNNING, RoBERT M. '28M 
1768 Wellesley Ave., St. Paul, Minn. 

DUNNUM, ORNEY E. '22 E 
604 Witherspoon Bldg., Philadelphia, Pa. 
The Ideal Electric and Mfg. Co. 
District Sales ·Manager. 

Du TorT, GEORGE A. '10M 
4115 Dupont Ave. S., Minneapolis. 
Mpls. Heat Regulator Co. (Purchasing Agent). 

DuvALL, ARNDT J. '25 C 
1059 Hague Ave., St. Paul. 
Prop. Duvall Pattern Shop, 2324 Univ. Ave., 
St. Paul. 

EARL, DoNALD E. '24 M '25 MS (ME) 
U. S. Patent Office, Washington, D. C. 
Examiner. 

EATON, PAUL F. 

EBERHARDT, OTTO E. 
939 Capouse Ave., Scranton, Pa. 
Pres., Eberhardt Elec. Co. 

'27 A 
'03 E 

*EBERT, SoLOMON B. '17 E 
EcKBERG, CuRTIS R. '17 E 

Rm. 1401, 212 W. Washing. St., Chicago. 
EcKENBECK, EvERETT E. '17 E 

2730 Thayer St., Evanston, Ill. (res.) 
Western Mgr. Whitacre-Grier Co. 

EDDY, CLARENCE J. 
Hawthorne Station, Chicago, Ill. 
Western Electric Co., Dept. 6818. 

'22M 

EDDY, HoRACE T. '95 E '96 EE 
Omaha Technical High School, Omaha, Neb. 
Instructor in Mathematics. 

EDDY, LYNNE w. '07 E 
Chicago, Ill. Western Electric Co. 

EDELMAN, PHILLIP '16 E '17 EE 
7258 Yates Ave., Chicago, Ill. 
Development Engineer. 

EDGAR, RoBERT F. 
Elec. Engr., Univ. of Minn. 
Teaching Fellow in E. E. 

EDLUND, RAY c. 
2412 Seabury Ave., Minneapolis, Minn. 
Minn. Highway Dept. 

EDwARDS, RrcHARD G. 

'26 EE 

'27 c 

'25 E 
1201 W. Second Street, Los Angeles, Calif. 
S. Calif. Edison Co. 
Substation Designer. 

EDWARDS, WILLIAM H. 
Thomas Ellerbe & Co., Arch's., 
St. Paul, Minn. 

'27A 

EGGERS, HENRY c. T. '15 E '16 EE 
U. of M., Minneapolis, Minn. 
Asst. Prof., College of Eng. and Arch. 

EGGLESTON, SMITH '25 M 
North St. Paul, Minn. 
Standard Conveyor Co. 

EmLsR UD, F. S. '20M 
S. St. Paul, Minn. 
Armour & Co., Power Plant. 

EHRENBERG, MURIEL . L. '26 ID 
5036 Bryant Avenue S., Minneapolis, Minn. 
Wm. A. French Co. 

EIGE, ELMER H. '23M 
Hawthorne Station, Chicago, Ill. 
Western Electric Co. Planning Engineer. 

EILERS, BALDWIN c. '25 c 
Chicago, Ill. 
Office of Roadmaster, I. C. R. R. 

EK, GusTAF A. '17 M 
2522 E. 24th, Minneapolis, Minn. 

EKBERG, CARL E. '14 c '15 CE 
Minneapolis, Minn. 
Bridge Dept., N. P. Ry. 

EKMAN, CLAES T. '10 c 
302 Phoenix Bldg., Minneapolis. 
Engineer and Architect. 

EKMAN, HAROLD '28 A 
914 W. Portland St., Phoenix, Ari"z. 

ELFSTRUM, AxEL E. '11 C 
Oakland, Calif. 
Building Inspector. 

ELLEFSON, SELMER '16 E 
425 N. 17th Ave. E., Duluth, Minn., 
Salesman, Graybor Electric. 

ELLESTAD, IRWIN M. '22 E 
195 Broadway, New York. 
Dept. of Operation and Engr ., 
Amer. Tel. & TeL Co. 

ELIASSEN, SIGURD '18 c 
Chili River Commission, Tientsin, China. 
Acting Engineer in Charge, Survey Dept. 

ELLINGSON, ELMER '16 c 
1122Yz W. lOth St., Oklahoma City, Okla. 
Sales Engineer, Concrete Steel Co. 

ELLIOT, HARRY c. '19 M 
1350 E. Grand Blvd., Detroit, Mich. 

ELLIOTT, A. DouGLAss '14 E '15 EE 
708 6th Ave. S., Minneapolis, Minn. 
Mgr. Elliott Equipment Co. 

ELLIOTT, MERLE B. '28 M 
Western Elec. Co., Hawthorne Station, 
Chicago, Ill. 

ELLIS, CARL E. '25 E 
Fort Wayne, Indiana. 
Instructor, General Electric Co. 

ELLISON, ]AY T. '09 c 
Minn. Highway Dept., 1246 University Ave., 
St. Paul, Minn. 
Assistant Commissioner and Chief Engr. 

ELLSWORTH, CHARLES D. '20 E 
Century Electric Co. of St. Louis, 
(Minneapolis Office), Sales Engineer. 

ELMBURG, JoHN C. '28 E 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

ELMBURG, LEROY M. '25 AE 
3530 S. Dupont Ave., Minneapolis, Minn. 

ELMER, LLOYD A. '21 M 
28 Ward Place, Montclair, N. J. 
Design Engr., Vitaphone & Movietone. 

ELSRERG, NELS w. '09 c 
City Hall, Minneapolis, Minn. 
City ·Engineer. 

ELSTAD, RuDOLPH T. '10 C 
Chisholm, Minn. 
Oliver Iron Mining Co. 

ELWOOD, DANIEL H. '23 E 
Decatur, Ill. 

ELY, IRVING R. '05 E 
U. S. Navy Yard, Brooklyn, N. Y. 
Engineer, Machinery Division. 

EMERSON, LYNN A. '11 E 
Joliet Township High School, Joliet, Ill. 
Supervisor of Vocational Education. 

EMERY, GEORGE c. '19 A 
Boston, Massachusetts: 
Frohman, Robb and Little, Architects. 

ENGER, ARNE '22 E 
2106 Dupont Ave. N., Minneapolis, Minn. 

ENGER, EDWARD H. '11 c 
245 Ninth Ave. N., Minneapolis, Minn. 
Architectural Engineer, Board of Education. 

E;NGH, HARRIS s. '24 M 
Rushford, Minn. 

ENGLER, M YER '27 c 
Consulting Engr., 
Chicago, Ill. 

ENGLIN, CHARLES F. '06 E 
Connolly Shoe Company, Still water, Mi11n. 
Sales and Credit Manager. 

ENGQUIST, EMIL '28 E 
1805 S. Troy St., Chicago, Ill. 

ENGQUIST, VICTOR E. '20 E 
Sub. Engr ., Northern States Power Co., 
Rice and Atwater Sts., St. Paul, Minn. 

ENGSTROM, ELMER w. '23 E 
Kahuka, Hawaiian Islands. 
General Electric Company for the Radio Cor
poration of America. 

ENGSTROM, LEROY '28 c 
1434 Hythe St., St. Paul, Minn. 

ENKE, FRED A. '21 c 
S. Dakota State College, Brookings, S. D. 
Coach and Asst. in Mathematics. 

*ERF, JOHN W. 

ERICKSON, CARL E. 
Monadnock Block, Chicago, III. 

'93 c 
'24 c 

Sales Engineer, Concrete Steel Conopany. 
ERICKSON, CARL G. '03 E 

6325 39th St. S. W., Seattle, .wash. 
ERICKSON, CLARENCE P. . '25 A 

246 Plymouth Bldg., Minneapolis, Minn. 
Kees Bowstead, Arch. 

ERICKSON, EDWIN c. 0. '22 c 
1125 E. Nawada St., Appleton, Wis. 

ERIKSON' HENRY A. '96 EE '08 P:aD 
U. of M., Minneapolis, Minn. 
Professor and Chairman of Dept. of. Physics. 

ERICKSON, HuGo '28 C 
Minnesota Highway Dept., Litchfield, ·Minn. 

ERICKSON, LLOYD '28 c 
303 Cedar Ave., Minneapolis, lVlinn. 

ERSKINE, LAWRENCE F. '25 M 
2371 Chilcombe Ave., St .. Paul, Minn. 

ERsKINE, RoBERT K. 
Minneapolis, Minn. , 
Asst. to Production Manager, 
Minneapolis Heat Regulator Co. 

EsPENETT, EDWARD L. 
Jefferson City, Mo. 
Mo. State Highway Department. 

EssER, FRANK F. 

EsTABROOKs, CLYDE F. 
Minneapolis, Minn. 
James Leek Company. 

EsTEP, HARVEY C. 
Cleveland, Ohio. 

'24M 

'22 c 

'09 c 
'24M 

'08 M 

The Penton Publishing Co., Vice President. 
ETEM, VICTOR '26 E 

Cleveland, Ohio. 
Ingersoll-Rand Company. 

EusTIS, IRVING N. 
Fairmont, Minn. 
Fairmont Rail way Motors, Inc. 

EVANS, RALPH B. 

EvERETT, WrLLIAM R. 

'27M 
'13 E '15 EE 

415 S. Fifth St., Minneapolis, Minn. 
Minneapolis Trust Company. 

EVERINGTON, ]AMES W. 
531 N. Louis St., Glendale, Calif. 

FAGER, SIMON R. 
13 E. 36th St., Minneapolis, Minn. 
Western Heating Company. 

FAiiLAND, FRANK, ]R. 
Roanoke, Va. 
Norfolk and Western Ry. 

FAIRBANKS, GEo. W. 
2-4 S. Barstow St., Eau Claire, Wis. 
Sales Engineer, N. S. P. Co. 

FAIRCHILD, ALBERT R. 
Philadelphia, Pa. 
Westinghouse Elec. & Mfg. Co. 
Central Station Engineer. 

'01 c 
'04 M 

'22M 

'23 E 

'07 E 

FALLON, EuGENE L. ~14 E '15 EE 
Schenectady, N. Y. 
Adirondack Power and Light Corp. 

FARMER, HERBERT F. '27 E 
Westinghouse Elect. Co., Pittsburgh, Pa. 

FARMER, JoHN W. /21 M 
Minneapolis, Minn. 
W. S. Nott Co. 

FARNAM, JuLIAN P. '11 M 
646 Plymouth Bldg.,. Minneapolis, Minn. 
Architect. 

FASTENAU, KARL D. 

FAULKNER, Lours L. 
4717 Malden St., Apt. 17, 

FEDER, MAX 

FEE, ERNEST F. 
Duluth, Minn. 

Chicago, Ill. 

'16 E 
'26 E 

'22 c 
'07 M 

Secretary and Treasurer, Zenith Cedar Co. 
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FEENEY, WAYNE I. '23 E 
Insulating Engr., Flaxlinum Insulating Co. 
Toledo, Ohio. 

FELDMAN, CARL B. H. 
,Radio Dept. of Bell Laboratories. 
New York, N. Y. 

FELTON, RALPH P. 
635 Temple Court, Minneapolis, Minn. 
Western Magazine. 

FENTON, pAUL C. 
Sault Ste. Marie, Mich. 
U. S. Engineer's Office. 
Surveyman. 

FERGUSON, GEORGE 
State Capitol Bldg., Austin, Texas. 

FERGUSON, KENNETH R. 
Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. 

FERNALD, FRANK 0. 
308 Union Terminal Station Bldg., 
Operating Dept. The Pullman Co. 
Dallas, Texas. 

FEYDER, WILLIAM H. 
St. Paul, Minn. 
Asst. Engineer, N. P. Ry. Co. 

FIELDMAN, DAVID P. 
FIENE, MARCUS 

Research Dept., General Elec. Co. 
Schenectady,· N. Y. · 

*FINCHY, JACOB 0. 
FINKE, WALTER J. 

Charles City, Iowa. 
FINLEY, JOSEPH E. 

514 Globe Bldg., St. Paul, Minn. 
R. R. and Gen'l Contr. 

FISHER, GEORGE 

'26 E 

'92M 

'28 c 
'26 c 

'04 c 

'05 c 

'11 c 
'26 E 

'06 E 
'10 E 

'05 c 

'28 E 
226 E. Washington Blvd., Fort Wayne, Ind. 

FISCHER, HAROLD w. '23 E 
Room 1109, N. W. Bell Tel. Co. 
Omaha, Neb. Traffic Engineer. 

FISKE, FREDERICK w. 
Engr ., George Grant Construction Co. 
904 New York Bldg., St. Paul, Minn. 

FISKE, HAROLD c. 
La Salle Hotel, Chicago. 

'09 c 

'22 E 

Chic. Dist. Repr., James R. Kearney Corp'n. 
FITTS, ]OEL A. '09 E 

Chicago, Ill. 
Engr., Electric Storage Battery Co. 

*FITZGERALD, pATRICK T. 
FITZGERALD, WILLIAM J. 

'85 c 
'20 c 

601 Metropolitan Bank Bldg., Minneapolis, 
Minn. 
Trucson Steel Compal]y. 

FLAATEN, PERCY H. 
Duluth, Minn., Commercial Office, 
Northwestern Bell Telephone Co. 
Commercial Agent. 

FLEGAL, A; I. 
596 Oakland Apt. 21, 
Milwaukee, Wisconsin. 

FLEMING, DouGLAS R. 
Marrebo, La. 
Land and Cattle Business. 

'26 c 

'27 A 

'08 c 

FLEMING, FRANK R. '08 ME '09 EE 
St. Paul, Minn. 
Valuation Engineer, N. P. Ry. 

FLEMING, LAURENCE T. 
701 N. Michigan Ave., Chicago, Ill. 
Consulting Engineer. 

FLINDT, RICHARD H. 
Minneapolis, Minn. 
Asst. Engr., Croft and Boerner. 

FLYGARE, AuGUST L. 
1246 University Ave., St. Paul, Minn. 
Minnesota Highway Department. 

FoGELHO'LM, Eo. G. 

'10M 

'23 c 

'12 c 

'28 E 
Prod. Dept., Public Service Co., Chicago, Ill. 

FoLTZ, Ross M. '19 M 
West Allis, Wis. 
Obenberger Forge Co. 
General Manager. 

FoRBES, HENRY C. 
Chicopee Fqlls, Mass. 
Westinghouse Elec. & Mfg. Co. 
Radio Engineer. 

'22 E 

FoRD, RoBERT E. '95 E '03 EE 
100 North Seventh St., Minneapolis, Minn. 
Luther Ford and Company. 

FoRFAR, DoNALD M. '09 M 
1004 Marquete Ave., Minneapolis, Minn. 
Consulting Engineer and Designer of lYicchan· 
ical Equipment for Buldings. 

FoRSBERG, ELMER]. '21M '22 ME 
St. Paul, Minn. 
Overhead Engr., Northern States Power Co. 

FORNFEIST, CARL H. '26 M 
Hawthorne Station, Chicago, Ill. 
Western Electric Co., Cost Reduction Engineer. 

FoRSBERG, ENocK '18 A 
1009 Met. Bank Bldg., Minneapolis, Minn. 
F. M. Mann, Architect. 

FoRSBERG, WILLIAM P. 
Schenectady, N. Y. 
Eng. Dept., General Electric Co. 

FoRSETH, GEORGE 0. 
Halstad, Minn. 

FoRSMARK, ULRIK E. 
304 N. Maple Ave., Oak Park, Ill. 

FoRSSELL, WILLIAM 0. 
Walpole, Mass. 
Lewis Mfg. Co. 

FoRTUNE, HARRY G. 
Odessa, Texas. 
Engr., Texas Elec. Service Co. 

FossEN, GEORGE 

'11 E 

'25M 

'26 E 

'22 G 

'20M 

'17 c 
905 Lumber Exchange, Minneapolis, Minn. 
J. and W. A. Elliot Co. 
Estimator. 

FosTER, KENNETH W. '26C 
3500 34th Ave. S., Minneapolis, Minn. 
N. P.R. R. 

'08 E 
Claire, Wis. 

FRAHM, ALFRED R. 
2-4 D. Barstow, Eau 
N. S. P. Company. General Superintendent. 

FRANCIS, PAUL E. 
St. Paul, Minn. 
Northwestern Fuel Company. 

'18M 

FRANK, CARL '28 c 
Otto Randolph Corporation, Fort Madison, Iowa. 

FRANKOVITZ, ]OHN J; '05 E 
Fergus Falls, Minn. 
Frankovitz Hardware Company. 

FRANKOVITZ, ]OHN ]. '28 E 
Fergus Falls, l\1inn. 

FRANTZ, WILLARD F. '25 c 
Constr. Eng., Morell and Nichols, Mpls. 

FRANZEN, RoY 0. '25 E 
100 Central Ave., Kearny, N. J. 
Engr. Investigator, Western Elec. Co. 

*FRARY, HoBART D. '08 M '09 MS (ME) 
FRASER, CARLISLE G. '22 c 

810 Guardian Life Building, St. Paul, Minn. 
Engineer with William C. Fra'ser. 

FRASER, GEORGE 
Cornell University, Ithaca, N. Y. 
Department of Architecture. 

FRAZEE, LEONARD M. 
70 Schly Ave., Pittsburgh, Pa. 
Supt. of Power Department. 

FREAR, J. B. 
609 N. LaSalle St.; Chicago, Ill. 
Mech. Engr., Don L. Qninn Co. 

FREDRICKSON, EDWIN 

'19 A 

'24 E 

'10M 

'28 E 
205 Cecil St. S. E., Minneapolis, Minn. 

FREDERICKSON, HARRY B. '11 E 
80 Park Place, Newark, N. J, 
Public Service Electric Co. 

FREEBERG, GEORGE 
1843 E. 28th St., Mpls. 
Draftsman for J. C. Pendergast. 

FRENCH, EDWIN L. 
4120 Washington St., 
Niagara Falls, N. Y •. 

FRENCH, WILLIAM 0. 
Winona, Minn. 
Mississippi Valley Public Service Co. 
Engineering Department. 

FRENZEL, HERMAN 
450 Fuller Avenue, St. Paul, Minn. 

FRIAR, FLOYD M. 
Wahkon, Minnesota. 

FRIEDMAN, EDWIN A. 
Hibbing, Minn. 
Oliver Iron Mining Co. 
Assistant Electrical Superintendent. 

FRITZBERG, HILDING L. · 

'25 A 

'02 E 

'25M 

'26 A 

'20 c 
'23 E 

'28M 
Aerofin Corporation, 850 Frelinghuysen Ave., 
Newark, New Jersey. 

FROBERG, HAROLD '28 E 
219 Logan Ave. N., Minneapolis, Minn. 

FROST, HERBERT J. '22 c 
FRUEN, ARTHUR B. '08 E '09 c 

45 Chamber of Commerce, Minneapolis, Minn. 
President, Fruen Grain Company. 

FuLTON, EDWIN G. 
303 Midwest Blvd., Casper, Wyoming, 
Peppard and Fulton, Contractors. 

'25 c 

FURBER, RICHARD . '28 E 
Northern States Power Co., 15 S. Fifth St., 
Minneapolis, Minn. 

FuRBER, J. RoscoE '24 E 
15 S. 5th St., Minneapolis. 
Sales Engr., Northern States Power Co. 

FuRBER, PIERCE P. '08 C 
1529 Silver St., Jacksonville, Fla. 

*FuRBER, PIERCE P., SR. 
GAALAAS, GEORGE L. 

Mansfield, Ohio. 
Ideal Electric & Mfg. Co. 

GADSBY, LESTER H. 
Visalia,· California. City Engineer. 

GAGE, HUGH N. 

'79 c 
'26 E 

'09 E 

'08 c 
920 Guardian Life Bldg., St. Paul, Minn. 
Engr., State Highway Dept. 

GALANTER, SAMUEL s. '25 c 
513 W. Jackson Blvd., Chicago, Ill. 
Burrell Engineering and Construction Co. 

GAMMELL, ]OHN H. ' 
'14 BS 115 ME '18 BS '19 MB '20 MD 

'16 E '17 EE 
805 Yeates Bldg., Minneapolis. 

GANNETT, DANFORTH K. 
195 Broadway, New York City. 
A. T. and T. Co. 

GARBER, GABRIEL E. '06 M 
4201 Colfax Ave. S., Minneapolis, Minn. 

GARD, DoNALD '28 C 
Fergus Falls, Minn. 

GAREN, GEORGE M. '10 c 
Asst. Supt. of Constr., 
Dept. of Public Works, St. Paul, Minn. 

GARTHUS, IRA B. '24 E 
Minneapolis, Minn. 
N. S. P. Co. 

*GARVEY, WALTER 8. 
GARZON, JuLIAN R. 

'15 E '16 EE 
'24 c 

325 City Hall, Minneapolis, Minn. 
Engineering Department, Park Board. 

GEE, HARRY ]. '19 G 
923 Lumber Exchange, Minneapolis, Minn. 
J. K. Raglan & Co. Accountant. 

GEHRING, LESTER G. 
Minn. Highway Dept. 
Litchfield, Minn .. 

GEMMELL, RoBERT W. 
Pittsburgh, Pa., 
Westinghouse Elec, Mfg. Co. 

GERDES, CARL H. 
Apartado 85, Maracaibo, Ven. 
Standard Oil of Venezuela. 

GERLACH, ARTHUR c. 
Landisburg, Pa. 
Mountain Brook Farm (Poultry). 

GERLACH,. w. DEWEY 
414 N. 4th St., Mankato, Minn. 

GERLACH, HENRY c. 
33 E. 22nd St., New York City. 
Architect. 

'27 c 

'26 E 

'25 c 

'17M 

'26 A 

'22 A 

GEROW, THERON G. '20 M 
Minneapolis, Minn. Republic Coal Co. 

GERRISH, BARRY E. '05 M 
800-6 LaSalle Ave., Minneapolis, Minn. 
Pres., Morgan-Gerrish Co. 

GERRY, MARTIN H. '90 ME '91 EE 
1107 Hobart Building, San Francisco, Calif. 
Consulting Engineer. 

GESSERT, GEORGE R. '07 M 
St. Paul, Minn. 
Estimator, Dept: of Public Works. 

GETCHELL, EARL '26 E 
1609 N. Kilbourn Ave. 
Cragin Station, Chicago, Ill. 

GEWALT, CARL H. '21 A 
Houlton Investment Co., Hammond, La. 

GIBBS, CLAYON T. '18 E 
912 Black Building, Los Angeles, Calif. 
Holmes and Sanborn, Consulting Engrs; 
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GIBSON, CHARLES B. 
Pittsburgh, Pa. 
Westinghouse Elec. & Mfg. Co. 

GIBSON, RoBERT 
Western Elec. & Mfg. Co. 
East Pittsburgh, Pa. 

'05 E 

'27 E 

GIERTSEN, MARCUS 0. '12 c '13 CE 
1246 University Avenue, St. Paul, Minn. 
Minnesota Highway Commission. 

GIESSEL, PAUL A. 
GILBERT, RoY 

Seaside Hospital, Long Beach, Calif .. 
Physician and Surgeon. 

GILCHRIST, CHARLES c. 
Chicago, Ill. 
Asst. Supt. Planning Dept. 

'27M 
'20 c 

'98 E 

Western Electric Co., Hawthorne Station. 
GILFILLAN, DoNALD W. '27 AE 

Insullite Co. 
Builders Exchange, Minneapolis, Minn. 

GILL, ]AMES H. '92 BME '94 ME 
W. Va. Univ., Morgantown, W. Va. 
Engineering College. 

GILLARD, HERBERT w. 
2528 West Madison St., Chicago, Ill. 
Simplex Ejector Co. 

GILLETTE, GEORGE L. 
Minneapolis Steel & Machinery Co., 

'24 c 

'05 c 
Minneapolis, Minn. Vice President. 

*GILLETTE, LEWIS s. 
'76 BCE '77 BS 

*GILMAN, FRED H. 

GILMAN, GAYLORD 
Oak Forest Sanitarium, 
Oak Forest, Ill. 

GILMAN, HowARD B. 
101 Park Ave., New York. 
Arnold W. Brunner Associates. 

GILMAN, ]AMES B. 
Minneapolis, Minn. 
Mpls. Steel & Machinery Co. 

GILMAN, NICHOLAS A. 
North Yakima, Wash. 

'98 CE 

'90 c 
'25 E 

'17 A 

'94 c 

'07 M 

Yakima Valley Transportation Company. 
GILSTAD, ARTHUR '23 M 

N. St. Paul, Minn. 
Supt. of EreCtion,. Standard Conveyor Co. 

GILTINAN, DAVID M. '15 M, '16 ME 
Charleston, W. Va. 
Eskew, Smith & Cannon. 

''\GJESDAHL, MAURICE S. 
Bethlehem, Pa. 

'21M 

Grad. Asst., M. E. Dept., Lehigh University. 
GLASCOCK, HENRY H. '06 E 

New London, Mo. 
New London Tel. Co. 

GLASS, CLIFTON A. 
Dwight Building, Kansas City, Mo. 
Consulting Engineer, Steel Structures. 

'98 c 

GoBELr, ARTHUR W. '25 C 
Fairfax,. Oklahoma. 
Engineering Dept., A. T. and S. Fe Ry. 

GODWARD, ALFRED c. '10 c 
Minneapolis, Minnesota. 
Consulting Engr ., City Planning Commission. 

GoDwiN, KENNETH A. ''21 G 
244 Kearney St., San Francisco, Calif. 
Estimator and purchaser Austin Co. of Cali· 
fornia. 

GoEBEL, RUDOLPH C. 
Minneapolis, Minn. 
Andrews Heating Co. 

'13 E, '14 EE 

GoETZENBERGER, RALPH L. '13 E '14 EE 
4901 Stenton Ave., Philadelphia, .Pa. 
Leeds and Northrup Co. Engr. 

GoLDBERG, HYMAN '28 c 
712 Elwood Ave. N., Minneapolis, Minn. 

GoLDBERG, :MAURICE G. '23 E 
376 Robert St., St. Paul, Minn. 
Beacon Radio Service. 

GooDKIND, LEo '92 A 
Treas., Schunemans & Mannheimers, 
St. Pan!, Minn. 

GooDWIN, VICTOR ,E. '04 E 
Pittsfield, Mass. 
Chief Engr., Lightning Arrester Dept., 
General Electric Co. 

Goss, HAROLD R. '20 _E 
East Pittsburgh, Pa. 
Design Engr., Westing]jouse Elec. & Mfg. Co. 

*GouLD, REED D. 

GouLD, EDWARD C. 

'18 c 
'26 c 

7158 So. Chicago Ave., Chicago, Illinois. 
GouLD, EDwARD S. '20 C 

500 Delaware St. S. E., Minneapolis, Minn. 
Real Estate. 

GRAF, ALDIS w. '26 E 
Washington, D. C. 
U. S. Patent Office, Div. 51. 

GRAF, DoNALD T. '22 A 
305 Grove Ave., Tampa, Fla. 

GRAFSLAND, GENEVA L. '27 I 
Drapery Dept. at Herbst, Fargo, N. D. 

GRAHAM, EuGENE C. '02 G 
Manhattan, Kans. 
Kansas State Agricultural College, Asso. Prof., 
Shop Practice. 

GRALING, VERNEY 
Niagara Falls, N. Y. 
N. F. P. Co. 

GRANT, ELBERTH R. 
St. Joseph, Mo. 
Asst. Bridge Eng., Dept. of Parks. 

GRANT, FRED R. 
Schenectady, N. Y. 
General Electric Co. 
Ind. Engr. Dept. 

GRANT, JAMES A. 
Wilson Dam, East Florence, Alabama. 
Engineer in charge. 

GRANT, RussELL S. 
72 West Adams St., Chicago, Ill. 

'99 E 

'24 c 

'09 E 

'07 c 

'26M 

Telephone Engr., Chicago Rapid Transit Co. 
GRAY, WILLIAM I. '92 E '98 EE 

209 Globe Bldg., Minneapolis, Minn. 
GREENE, ALFRED B. '24 E 

Glen Lake Sanitarium, Oak Terrace, Minn. 
GREENE, CHAUNCEY' L. '24 E 

3141 Harriet Ave., Mpls. 
Projectionist, Nokomis Theatre. 

GREEN, FRED H. '07 c 
344 Santa Clara Ave., San Francisco, Calif. 

GREENBERG, JACK '22 C 
2047 Palm Grove, Calif. 
J. M. Cooper Co., Contractors. 

GREENBERG, MoRRIS '18M 
Bailey Meter Co., 908 Pioneer Bldg., St. Paul. 

GREENWOOD, WILLISTON w. '90 c 
1754 Phillips Way, Los Angeles, Calif. 

GREGG, TRESHAME D. '05 c 
165 Broadway, New York. 
Gregg and Company. 

GREINER, HARRY s. '24 E 
5628 Blaisdell Ave., Minneapolis, Minn. 

GRETTUM, LEROY A. '23 E 
Winona, Minn. 
Mississippi Valley Public Service Co. 
Electrical Engineering Department. 

GRETTUM, wALTER A. '24 E 
1707 7th Ave. E. 
Minn. Power & Light Co. Engr. 

GRIME, EDWIN N. '00 c 
St. Paul, Minn. N. Pacific Ry. Co. 
Engr ., Water Service. 

GRIMES, DAVID '19 E 
Staten Island, N. Y. 
Grimes Radio Engr. Co. 

GRIMM, RAYMOND E. '28 E 
Grand Meadow, Minn. 

GRIMSHAW, WILLIAM E. '02 M 
914 Securities Bldg., Seattle, Wash. 
Real Estate and Investments. 

GRISSON, AuBREY H. '25 AE 
697 W. Central Ave., St. Paul, Minn. 

GROAT, BENJAMIN F. 

'08 LLB '11 LLM '01 G 
324 S. 43rd St., Philadelphia, Pa. 
Consulting Engineer. 

GROBEL, LLOYD P. '24 M 
231 McClellan Ave., Schenectady, N. Y. 
General Electric Co. 
Research Engr. 

GROCHAU, EARL H. '21 c 
2312 Arlingtori Ave., 
Bessemer, Ala. 

GRoss, LEoN A. '26 E 
3713 Br~adway Ave., Chicago, Ill. 

GROSSMAN, FREDERIC R: '28 A 
123 W. Madison Ave., Chicago, Ill. 

GROTH, ARTHUR w. '20 E 
New Germany, Minn. 

GROW, HARRY A. '03 c 
i416 First National Bank Bldg., Chicago, Ill. 
McClintic·Marshall Co. 
Asst. Chief Engineer. 

GRow, RoBERT W. '16 C 
Ft. Leavenworth, Kans. 
Major of Cavalry, U. S. Army. 

GuERIN, GEORGE V. '24 c 
St. Pan!, Minn. 
Concrete Inspector for Great Northern. 

GuESMER, GEoRGE 0.- '24 C 
Northern States Power Co., Mpls., Minn. 
Draftsman, Special Constr. 

GuESMER, MARIE W. 
445 Sexton Bldg., Minneapolis. 
Weston & Leighton Strained Glass. 

GuGGISBERG, CHARLES F. 
Minneapolis, Minn. 
M. St. P. and S. Ste. M. Ry. 

*GUNNARSON, CARL A. 

GuNSTAD, PAUL I. 

'26 ID 

'17M 

'14 E 
'01 c 

County Highway Engineer, 
*GuNTHER, AuGUST N. 

GusTAFSON, Huco 

Detroit, Minn. 

2719 W. First St., Duluth, Minn. 
GusTAFSON, J. M. 

'06 E 
'28M 

'28 c 
N. P. Ry. Gen. Office, St. Paul, Minn. 

GusTAFSON, REUBEN W. '24 C 
G. N. Ry., St. Paul, Minn. 
Bridge Dept., Draftsman. 

GusTAFSON, RoBERT F. 

GusTAFSON, THOR 

'27 A 
'28 E 

4729 W. Michigan Ave., Duluth, Minn. 
GuTHRIE, J. DEMoTT '93 E 

3669 Interlake St., Seattle, Wash. 
Physician. 

HAAKENSEN, N. THEODORE 
Lieut., U. S. Army, Fort Banks. 

'26 c 
. Winthrop, Mass. 
HABERLE, EDwARD L. '12 BS '13C 

St. Paul, Minn. 
Great Northern Ry. Co. 
Asst. Engr. Bridge Dept. 

HAEBERLE, ELMER H. 
New Ulm Ice Co. 
New Ulm, Minn. 
17 No. Minn. Str. 

'06 E 

HAEDECKE, AuGUST D. '26 E 
19 Governor's Lane. Schenectady, N. Y. 
General Electric Co. Test Man. 

HAFSTAD, LAWRENCE R. 
Physicist, Carnegie Inst. of Wash. 
Washington, D. C. 

HAGELIN, LAWRENCE w. 
2915 Vincent Ave. No., Mpls. 
Musical Inst. Supply Co. 

'26 E 

'22 E 

HAGERMAN, OLIVER s. '18 M 
120 Broadway, New York City, N. Y. 
American Light and Traction Co. 

*HAGSTROM, HERBERT E. 
HAHN, STANLEY w. 

101 Park Ave., New York City. 
c-o B. W. Morris, Architect. 
Project Manager. 

HAlMA, MARK 
Fargo, N. D. 
N. P.R. R. 

HAINES, ALLEN K. 
3974 Olive St., St. Louis, Mo. 
President, The Dick X Ray Co. 

HAINEs, HowARD N. 
1115 S. 4th Ave., Louisville, Ky. 
Arch., M. E. Church Board. 

HALBKAT, FRANKLIN J. 

'10 E 
'22 A 

'25 c 

'13 E 

'22 A 

'26 c 
313 Joliet N a tiona! Bank Bldg., Joliet, Ill. 
Dftsm. and Est., E. J. & E. Ry. Co. 

HALDEN, HERBERT 0. '23 M_ 
347 Mfg's Exchange, Kansas City, Mo. 
Fuel Economy Engineering Co. of St. Paul. 

HALLADAY, LESLIE L. '21 c 
720 G. St. N. E., Brainerd, Minn. 

HN.LAN, CHRISTIAN 
320 Broadway, Fergus Falls, M-inn. 
Farming. 

HAMILTON, ]EFFERSON M. 
510Yz Franklin St., Tampa, Fla. 
Partner, Franklin 0. Adams, Jr. 
Architects. 

'02 c 

'19 A 
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HAMILTON, SAM '28 E 
1083 Geranium St., ·St. Paul, Minn. 

HAMLIN, LEHAN H. '21 M 
I vorydale, Ohio. 
Procter & Gamble Co. 
Engineer, M. and M.'s. Office. 

HAMMER, HAROLD E. '25 E 
3225 23rd Ave. S., Minneapolis, Minn. 

HAMMERSTROM, ALECK '21 E 
Chisholm, Minn. 
Bruce Mine. 
Mining Engineer. 

HAMMETT, RALPH w. '19 A 
123 W. Madison Ave., Chicago, Ill. 

HAMMOND, JOSEPH A. '26 E 
3434 Franklin Blvd. 
Garfield Park Station, Chicago. 

HAMMOND, LAURENCE D. 
'14 M '15 ME '19 MB '20 MD 

5 600 Clinton Ave. S. 
Hammond Plumbing & Heating Co. 

HANAUER, MoNROE H. '06 C 
923 Chapman Bldg., Los Angeles, Calif. 
Minneapolis Steel & Machy. Co. 
Contracting Engineer. 

HANDSCHU. C. E. '15 C 
Moose Lake, Minn. 

HANFT, HUGO H. '25 E 
Keiser Friedrichstrasse 3 illr, Berlin-Cha;lot
tenburg, Germany. 
Engr. with Siemeu-Schckere (until Oct. 1, '28). 

HANKE, CARL c. '20 c 
910 Michigan Ave. S., Chicago, Ill. 
Sanitary District of Chicago. 

HANKENSON, joHN ]. '92 C 
Glencoe, Minn. 
Contractor, Ajox Dredge Co. 

HANKINS, NATHANIEL R. '24 C 
815 Northwestern Bldg., Minneapolis, Minn. 
Abbott and Hankins. 

HANNA, CYRIL c. '26 M 
R .. R. No. 3, Mora, Minn. 

HANRAHAN, EDMOND c. '20 G. 
2110 H. Street, N. W. 
Washington, D. C. 

HANSEN, ARTHUR A. '25 c 
411 American Trust Bldg., Nashville Tenn. 
Hartford Accident & Indemnity Co. ' 

HANSEN, CARLOS c. '20 c 
Stote Highway D'ept., St. Paul, Minn. 
Sub. resident Engineer. 

HANSEN, CHRISTIAN '10 E 
N. S. P. Co., St. Paul, Minn. 
Auditor, Accounts Receivable. 

HANSEN, EDWIN L. '21 c 
1650 S. Alameda St., Los Angeles, Calif. 
Blue Diamond Co. 

HANSEN, MAURICE ]. '11 E 
425 East Waters St., Milwaukee Wis. 

HARGRAVES, RoBERT A. ' '23 E 
1731 E. 3rd St., 
Assist. Eng. D. M. & N. R. R. 

HARGRAVE, WILLIAM A. '26 E 
1 Willow Ave., Schenectady, N. Y. 
General Electric Co. 

HARRINGTON, MARZY v. '24 c 
c-o L. B. Harrison Hotel, 
Cincinnati, Ohio. 

HARRINGTON, RussELL A. '24 E 
327 Rose St., La Crosse, Wis. 
C. M. and St. P. R. R. 

HARRIS, CLAYTON '09 E 
Dayton, ·Iowa. 

HARRIS, HAROLD R. '14 E '15 EE 
927 Metropolitan Life Bldg., Minneapolis, Minn. 

HA~RIS, NATHAN '20 G 
Ctty Hall, Minneapolis, Minn. 
Asst. Engr., City Planning Commission. 

HARRIS, SIGMUND '05 M 
3219. Holmes Ave., Minneapolis. 
Harns Machinery Co. 

HART, MAURICE w. '26 E 
323 N. Michigan Ave., Chicago, Ill. 
Sales Engr., Cutler Hammer Mfg. Co. 

HARTIG, HENRY E. '18 E 
U. of M., Minneapolis, Minn. 
Colleg~ of Eng. and Arch. 
Dept. of Math. & Mech. Asst. Prof. 

HARTLEY, LowELL ]. 
Schenectady, N. Y. 
General Electric Company. 

HARTMAN, PHILIP F. 
1903 W. Pershing Road, Chicago Ill. 
Goodyear Tire and Rubber Co. ' 

HARTMAN, wALTER K. 

'26 E 

'25 c 

'19 E 
822 Standard Oil Building, Los Angeles, Calif. 
Century Electric Co. 

HARTNEY, ]AMES L. '14M '15 ME 
823 Dousman St., Green Bay, Wis. 

HARTZBERG, EDWARD M. 
1300 Quincy St. N. E., Mpls. 
Estimator Engr., C; W. Olson Mfg. 

HARWICK, HENRY c. 

'19M 

Co.· 

Illinois Bell Telephone Co., Chicago, 
'28 E 

Ill. 
HARWOOD, STANLEY G. 

414 Rockford Nat'! Bank Bldg., 
Rockford, Ill., Electro-Matic Co. 

HASS, PAUL 0. 
Fort Frances, Ont., Can. 

'08 M 

'26M 

Maintenance Engr., Backus Brooks Co., . 
c-o F. Frances Pulp & Paper Co. 

HASTINGS, CLIVE 
Atchison, Kansas, 
Pres., the Rail way Specialty Co. 

HATHAWAY, HERBERT F. 
General Electric Co., Schenectady, 

HAVERSON, HENRY D. 
Havre, Montana. 

HAWKINS, EDWARD w. 
Geo. W. Stiles Co. 
159 E. Ontario St., Chicago, Ill. 

HAWKINS, G. c. 

'96 M 

'28M 
N.Y. 

'07 c 
'24 A 

'28 E 
531 Walnut St., Minneapolis, Minn. 

HAWKINS, HARVEY c. ' '23 E 
601 3rd Ave. S., Minneapolis, Minn. 
Plant Engr., N. W. Bell Tel. Co. 

HAWLEK, HENRY I. ' 
1205 E. Juniper, Crete, Nebr. 

HAWLEY, HARRY G. 
Los Angeles, Calif. 

'19 c 
'07 c 

Bureau of Power and Light, City of Los Angeles. 
HAYDEN, CLAUDE E. '24 c 

Perham, Minnesota. 
Instrument Man, Minn. Highway' Dept. 

HAYDEN, ]OI-IN F. '90 c 
1007 Lumber Exchange, Mpls. Mgr. Missis
sippi Valley Lumberman. 

HAYES, EDWARD J. '20 M '21 ME 
J. G. Robertson, Power Plants, St. Paul, Minn. 
Erecting Engineer. 

HAYES, HAROLD '22 G 
Chicago, Ill. U. S. Gypsum Co. 

*HAYNES, s. H. '15 G 
HAYWARD, GEORGE I. '06 c 

91_7 L. C. Smith Bldg., Seattle, Washington. 
Dtst. Engr. N. P. Ry. 

HAYWARD, LAWRENCE w. '21 E 
1140 W. 6th St., Cleveland, Ohio. 
Benjamin Engineering Co. 

HEATH, ARTHUR c. 
Aluminum Co. of America, 
Pa. ·Research Bureau, Asst. 

HEATH, DoNALD C. 
U. of M., Minneapolis, Minn. 

'25M 
New Kensington, 
Metallurgist. 

'16 A 

Instructor in Architecture, College of Engineer
ing and Architecture. 

HECHT, HENRY w. '24 E 
Gaylord, Minn. 

HEDENSTROM, ERNEST A. '12 E 
1441 Van Buren, St. Paul, Minn. 

HEGGEN, REUBEN '24 E 
36 W. 14th St., Chicago Heights, Ill. 

HEIDELBERGER, OTTO F. 
'23 E '24 MS (EE) 

1331 Tyler St. N. E.', Mpls. Elec: Designer, 
Elec. Mach. Mfg. Co. 

HEIDELBERGER, RoY J. 
15 South 5th St., Minneapolis. 

HEIMER, AMOS K. 
HEINEMAN, ]OHN R. 

General Electric Co., Schenectady, N, 
HEINS, HAROLD H. 

East Pittsburgh, Pa. · 
Westinghouse Elec. & Mf~>:. Co 

'22 E 

'27 E 
'19 E 

Y. 
'25 E 

. Traction Apparatus Sales Dept. · 
HEKTNER, jOEL ' '17 M 

C~nton, Ohio. Asst. Engr. Ry; Division 
Ttmken Roller Bearing Co. 

HELMICK, DAN s. '15 c 
1200 Second Ave. S., Minneapolis, Minn. 
Assoc. of Ralp D. Thomas, Consulting Engr. 

*HELMS, FRANK c. '04 E 
HELWIG, WILLIAM F. '23 E 

Univ. of Texas, Austin, Texas. 
Instructor in Electrical Engineering. 

HEMENWAY, En. L. '28M 
2115 E. Third St., Duluth, Minn. 

HEMSEY, CLAYTON E. '22 M 
86 44th St., Milwaukee, Wis. 
Designer. 

HENDRICKS, CLIFFORD L. '25 c 
699 Lincoln Ave., St. Paul, Minn. 

HENDRICKSON, ARNOLD B. '22 E 
611. New Orpheum Bldg, Los Angeles, Calif. 
Caltf. State Mining Bureau, Petroleum Engr. 

HENDRICKSON, C. EDWARD '25 C 
Minn. State Highway Dept., St. Paul. 
Asst. Testing Engineer. 

*HENDRICKSON, EUGENE A. '76 C 
HENDRICKSON, NORMAN E. '16 c 

Kalman Steel Co., 1112 Builders Exchange 
St. Paul, Minn. District Manager. ' 

HENRY, BuRT C. · '21 C 
Gen. Delivery, Harlingen, Texas, Contractor. 

HERBERG, SANFORD ' ''24 c 
1236 Plymouth Bldg., Minneapolis Minn:, 
General Inspection Co. ' 

HERRICK, CARL A. '02 M 
Asst. Prof., Mathematics and Mechanics. 
U. of M., Minneapolis, Minn. 

HERRMANN, RAYMOND R. '12 E '13 EE 
Asst. Prof., Mathematics and Mechanics, 
U. of M., Minneapolis, Minn. 

HETHERTON, PERCIVAL '08 M 
Longview, Wash., The Longview Co. 
Manager, Industrial Div., Real Estate Dept. 

*HEWETT, FRANK M. '97 c 
HEWETT, MAURICE w. •, '13 c '14 CE 

St. Paul, Minn. 
Dept. of Public Works, Senior Asst. Civil Engr. 

Hh'YWOOD, GEORGE L .. · '28' E 
Rapid City, S. Dak. 

HIBBARD, SHELDON s. '23 M 
Duluth, Minn. 
N a tiona! Iron Company. 

HIBBARD, TRUMAN '97 E 
14~h Ave. N. E. and Tyler St., Minneapolis, 
Mmn. Elec. Machinery Mfg. Co. 
Secretary and Chief Engineer. 

HICKOK, ]ESSIE E. S. '96 G '04 MS 
1219 Flour ~xchange, Minneapolis, Minn. 
Treasurer, Htckok Construction Co. 

HiERS, CHARLES R. 24 M 
81 Fletcher Ave., Mt. Vernon,· New York. 
U. S. Radiator Co., New Haven, Conn. 

*HIGGINS, CHARLES c. '00 M 
HIGGINS, ELVIN L. '92 c 

Hutchinson, Minn. 
City Eng. and Chief Eng., Minn. Western R. R. 

HIGGINS, JOHN T. '90 BCE '94 MD 
Box 22, Watsonville, Calif. 

HILDEBRANDT, HENRY A. G. '99 E 
Supt., Bldgs. and Grounds, University of Min
nesota, Minneapolis, Minn. 

HILFERTY, CHARLES D. '96 M 
E. 42nd St., New York City. 
The Superheater Co. 

HILGEDICK, WINFRED C. '26 E 
Dallas, Texas, Engr., Western Union Tel. Co. 

HILL, EDWARD L. '25 E 
Physics Department, U. of M. 
Minneapolis, Minn., Teaching Fellow. 

HILL, HIBBERT M. '23 c 
St. Paul, Minnesota, 516 Bremer Arcade, 
U. S. Engineer's Office. 

HILLMAN, CHARLES K. '12 E 
Seattle, Wash. 
C. Kirk Hillman Co., Manager and Owner. 

HINER, wALTER G. '23 c 
17.59 Van Buren St., St. P.aul, Minn. 
Mmnesota Highway Dept. 

HINMAN, CHARLES H. '24 A 
2341 Carnegie Ave., Cleveland, Ohio. 
Walker and Weeks, Architects. 

HIRLEMAN, CLARK w. '12 M '13 ME 
4424 Washburn Ave. S., Minneapolis, M<nn. 

*HITZKER, ALBERT]. '09 E 
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HJERMSTAD, HARRY M. 
(See Harry Merle Webster) 

HoAG, WILLIAM R. 
Box 837, Lakworth, Fla. 

HoBART, WALTER B. 
21 0 3 Colfax Ave. South, 
Minneapolis, Minnesota. 

HoDNETT, RALPH M. 

'15 E 

'84 C '88 CE 

'07 c 

'11 c 
R. 700, 650 S. Clark St., Chicago, Ill. 
Bureau of Architecture, Board of Education. 

HoFF, CHRISTOPHER '06 E 
St. Paul, Minn. 
Lee-Hoff Mfg. Co., Vice-president. 

HoFFMAN, JoHN R. '26 C 
Room' No. 7, Union Depot, Milwaukee, Wis. 
Instrumentman, C. M. St. P. & P. R. R. 

HoFFMAN, MICHAEL J. '11 C 
State Highway Dept., St. Paul, Minn. 
Bridge Engineer. 

HoFFMAN, RALPH M. S. & T. '11 
320 First Ave. S., Seattle, Wash. 
Link Belt Co. 
Branch Manager. 

HoFFMAN, RICHARD H. 
2545 A St., San Diego, Cal. 
Engineer Sprekels Companies. 

HoisVEEN, LEONARD F. 
438 Endicott :flldg., St. Paul, Minn. 
791 Holly Ave., St. Paul, Minn. (res.) 

HoKANSON, CLARENCE E. 
463 West St., New York City. 
N. W. Bell Tel. and Tel. Co. 

HoLBECK, joHN I. 
30 W. Superior St., Duluth, Minn. 
Minn. Power and Light Co. 

HoLCOMB, HARRY S. 
Minneapolis, Minn. 
Switchboard drafting. 
Electric Machinery Mfg. Co. 

HoLDER, LAURENCE E. 
904 New York Bldg., St. Paul, Minn. 
Grant Construction Co. 

HOLIEN, EDWARD 0. 
Allerton Club, New York City. 

HoLIEN, GILMAN 

'22M 

'25M 

'06 E 

'24 E 

'26 E 

'23 A 

'28 A 
1248 Marshall Ave., Minneapolis, lVIinn. 

*HoLLAND, ,JAY C. 
HoLM, EDWIN R. 

213 S. Barstow St., Eau Claire, Wis. 
Div. No. 6, ,Wisconsin Highway Dept. 

'04 c 
'20 c 

HoLMBERG, ABNER W. '15 M '16 ME 
Bessemer, Mich. 
McKinney Steel Co., Engineer. 

HOLMES, RAYMOND H. '25 E 
Duluth, Mimi. 
Minn. Power and Light Co., Asst. Div. Engr. 

HoLMES, RoLAND W. '25 M 
Wilmerding, Pa. 
Westinghouse Airbrake Co., Engineering Dept. 

HoLMGREN, CHARLES E. '09 M 
Breckenridge, Minnesota. 

HoLMSTEN, VICTOR T. 
Marquette Bldg., Chicago, Ill. 
AI phons Custodis Chimney Con st. Co. 
Estimator. 

'22M 

HoLMSTINE, ARTHUR G. '17 ·M 
Design Draftsman, Plant Engineer's Office, 
N. N. S. and D. D. Co., Newport, Virginia. 

HoLMSTINE, RALPH D. '24 M 
Cicero, Ill. 
Western Electric Co., Inc. 

HoLT, GuNNARD T. '28 E 
University of Cincinnati, Cincinnati, Ohio. 

HOLT, LEO '28 E 
908 Wilson Ave., Chicago, Ill. 

HooRN, FREDERICK W. '12 E '14 EE 
Captain, Signal Corps, Fort Monmouth, N. J, 

HoovER, LLOYD '28 E 
Northwestern Bell Tel. Co., Mnneapolis, Minn. 

HoPEMAN, ALBERT M. 'OS C 
Moorhead, Minn. 
Hopeman Material Co., President. 

HoPKINS, MARK L. 
430 Oak Grove St., Minneapolis, Minn. 
Jacobson Engineering Company. 

HoPPIN, GLENN H. 

'09 E 

'08 E 
Dearborn, Michigan, Secy. Stout Air Services, 
Inc., 

HoRNIBROOK, }AMES w. '09 E 
622 Carney Blvd., Marinette, Wis. 

HoRTBERG, REYNOLD 0. '27 E 
Chicago Central Stations, Chicago, Ill. 

HoRsTKOTTE, ARTHUR E. '22 C 
Burns, Oregon. 

HosFIELD, RALEIGH W. '12 C 
Owatonna, Minn. 
County Highway Engineer. 

HosMER, ORVILLE H. 
City Planning Dept., St. Paul, Minn. 
Asst. Civil Engr. 

'23 c 

HoTCHKiss, FRED W. '18 E 
1331 Tyler St. N. E., Minneapolis, Minn. 
Elec. Machinery Mfg. Co., Sales Engr. 

HauGAN, SANDER '21 E 
1304 7th Ave. N., Great Falls, Mont. 

*HouGHTALING, ELTING W. '15 E '16 EE 
HouLTON, AMos D. '01 E 

Minneapolis Tribune, l\1inneapolis, Minn. 
Plating and Grinding Cylinders for Roto Dept. 

HousToN, CECIL C. '09 C 
226-W. Jackson Blvd., Chicago, Ill. 
Office of the President, C. & N. W. Ry. 
Chief Clerk. 

HousTON, GEORGE S. '02 c 
Trans. Brotherhoods Nat'! Bank, Mpls., Minn. 

HouTs, GuY J, '01 E 
149 Fulton St., New York City. 
Telephone Engineer. 

HovDEN, CoNRAD D. '12 E '13 EE 
South St. Paul, Minn. 
Asst. Chief Engineer, Swift Co. 

*HovELSON, HENRY 
HovEY, BERTRAM K. 

'08 E 
'27 E 

Sharon, Pa. 
Transformer Eng. Dept., Westinghouse Eiec. & 
Mfg. Co. 

HoviNG, JOHN E. 
St. Paul, Minn. 
En,gr. Dept. Inspr., N. Pacific Ry., 
General Office Bldg. 

How, FRANCIS W. 
1246 University Ave. 

'27 c 

'27 c 
St. Paul, Minn. (Minn. State Highway Dept.) 

HowARD, MoNROE SHERMAN '92 E 
421 West Eighth St., Hastings, Minn. 

HowATT, JoHN 
650 S. Clark St., Chicago, Ill. 
Board of Education, Chief Engineer. 

HoYT, HIRAM P. 
Monadnock Bldg., San Francisco, Calif. 

'04 E 

'93 c 
Contracting Engineer. 

*HoYT, WILLIAM H. 
HUBBARD, FRED A. 

'90 C '98 CE 
'09 c 

Portland, Ore. 
Oregon, Washington R. R. and Navigation Co. 
Valuation . Dept. 

HUBBARD, HENRY A. '09 c 
3112 Hennepin Ave., Minneapolis, Minn. 
American State Bank, Cashier. 

I-I UBBARD, RoBERT T. '06 E 
Bank of Wisconsin Bldg., Madison, Wis. 
Ross W. Harris, Consulting Engr. 

HUBBELL, ARTHUR c. '14 M '15 ME 
3951 Canal St., Chicago, Ill. 
·American• Can ·Co., Supt. 

HucHTHAUS·EN, WALTER '28 A 
9 5 Prescott St., Cambridge, Mass. 

HuGHES, FRANK C. '03 M 
900 The Rookery, N. W. Mutual Life Ins. Co. 
Chicago, Ill. 

*HuGo, VICTOR 
l-JUHN, GEORGE P. 

1223 Washington Ave. N. 
Secy., Turners' Bldg. Asso., Mpls. 

Huvr, GEORGE A. 
315 S. Philips Ave., Sioux Falls, S. D. 
N. S. P. Co., General Superintendent. 

'96 M 
'91 E 

'16 E 

HUMMEL, CARL A. '26 E 
Mo. Elec. Power Co., Mt. Grove, l\1o. 
Resident Engr. 

HUNT, GATES E. '20 E 
Commonwealth Bldg., Philadelphia, Pa. 
Cutler-Hammer Mfg. Co., Merchandising Sales 
Div. 

HuNTOON, :MILTON B. '99 E 
1365 Cass Ave., Detroit, Mich. 
Bell Telephone Co. Asst: Equip. Engr. 

HUSEBY, GISLE E. '24 E 
212 W. Wash. St., Chicago, Ill. 
Ill. Bell Tel. Co. 

HusSEY, NoRMAN W. '25 E 
Westinghouse Elec. Co., East Pittsburgh, Pa. 

HusTAD, ANDREW P. '08 C 
529 7th St. South, Mpls. 
Pres. Hustad Co. 

HUSTAD, BYRON P. '10 E 
305 First National Bank Bldg., Duluth, Minn. 
Klippen and Hustad, General Contractors. 

HusTAD, JoHN C. '14 C '15 CE 
529 7th St. S., Minneapolis, Minn. 
The Hustad Co. 

HusTON, DAVID B. '07 c 
Minot, N. D. 
Huston-Kemper Construction Co. 

HuTCHINSON, EDWIN T. '27M 
Aluminum Co. of America, 
Minneapolis, Minnesota. 

HvosLEF, FREDERICK W. '17 M '19 MS 
400 Clark Ave., Detroit, Mich. 
Timken-Detroit Co. Chief Heating Engineer. 

IMSANDE, FRED L. c. '25. c 
Wadena, Minn. 

INGBERG, SIMON 
Washington, D. C., 

'09 c 
Bureau of Standards, U. S. Dept. of Commerce, 
Chief Fire Resistance Section. 

IRELAND, RoY R. '01 BS '03 E 
463 West St., New York City, N. Y. 
Asst. Apparatus Devl. Eng., 
Bell Telephone Lab., Inc. 

IRONS, GEORGE '26 E 
1771 Princeton Ave., St. Paul, Minn. 

IRoNs, RoY C. '27 M 
-30.0 W. Adams St., Box 725, Chicago, Ill. 
Sales Engr ., Shaffer Oil and Refining Co. 

IRWIN, FRANK H. '16 E '17 EE 
Tennessee Elec. Power Co., Chattanooga, Tenn. 
Supt., Steam Stations. 

IRWIN, VINCENT H. '13 E '14 EE 
1600 Walnut St., Philadelphia, Pa. 
Day and Zimmerman Eng. and Constr. Co. 

IsAAcsoN, ARTHUR M. '27 M 
Hawthorne Station, Chicago, Ill. 
Engr. Western Elec. Co. 

jACKSON, EARL D. 
585 Endicott Bldg., St. Paul, Minn. 
Consulting Engineer. 

JACKSON, OTTO E. '14 E '15 EE 
26 East Lake St., Sterling Oil Co. 
Secy. and Manager. 

,JACOBI, ALFRED J. '25 M 
U. S. Patent Office, Washington, D. C. 

jACOBS, ARTHUR R. '17 E 
JACOBSON, ARTHUR c. '25 E 

Century Electric Co., Minneapolis, :Minn. 
jACOBSON, FRANK H. '24 E 

1090 Tenth Ave. S. E., Minneapolis, Minn. 
A. E. Jacobson Machine Works. 
Vice President and Treasurer. 

',JACOBSON, HowARD C. '21 G 
1090 Tenth Ave. S. E., Minneapolis, Minn. 
A. E. Jacobson Machine Works, Manager. 

jACOBSON, REUBEN A. '25 M 
jACQUES, RoBERT '09 C 

411 Lonsdale Bldg., Duluth, Minn. 
Attorney at Law. 
522 Oak, St., Minneapolis, Minn. 

}AKKULA, ARNE A. '26 c 
University of Minnesota, Engineering Experi
ment Station, Research Fellow. 

JAMES, HENRY C. 
Assist. Division Supt., 
N. P. R. R., Seattle, Wash. 

}ANZEN, WILLIAM H. 
C. M. & St. P. R. R., Avery, Idaho. 
Foreman. 

'11 E 

'20 E 

J APS, BARNEY G. '09 E 
522 West 21st St., University Place, Neb. 
Poultry Business. 

]APS, WILBUR H. 
E. I.· duPont deN emours & Co., 
Wilmington, Delaware. 

}ARCHOW, T. 
155 Fifth St., Minneapolis, Minn. 

'28M 

'28 E 

jENKINS, CLIFFORD H. '25 M 
700 Capital Bank Bldg., St. Paul, Minn. 
Northern Appraisal Company. 
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jENSEN, CYRIL D. '21 c 
Lehigh University, Bethlehem, Pa. 
On teaching staff. 

jENSEN, jOHN A. '05 C 
219 City Hall, Minneapolis, Minn. 
Supervisor, City Water Dept. 

jENSEN, OTTo· L. '26 E 
4717 Malden St., Apt. 17, Chicago, Ill. 

JERABEK, DANIEL '28 AE 
Silver Lake, Minn. 

JESPERSON, CLARENCE M. '10 E 
Southern Manganese Corp., Anniston, Ala. 

]EVNE, GEORGE w. '10 c 
Los Angeles, Calif. 
Bldg. Supt., c-o Walker and Esen. 

JoACHIM, WILLIAM F. '20M '21 ME 
Langley Field, Hampton, Va. 
Assoc. Mech. Engr., National Advisory Com
mittee for Aeronautics. 

J OESTING, FREDERICK D. '26 E 
1032 Mifflin Ave., Wilkinsburg Sta., 
Pittsburg, Pa., Westinghouse Elec. & Mfg. Co. 

jOHNSEN, KENNETH A. '27 C 
Ill. State Highway Dept., 
Courier News Bldg., Elgin, Ill. 

jOHNSON, ALBERT w. '23 c 
1725 Wilson Ave., Chicago, Ill. 

jOHNSON, ALEXANDER B. '15 C 
Maynard, Minn. 

JoHNSON, ALPHONSE N. '21 C 
308 Lincoln Bank Bldg., Minneapolis, Minn. 
N. S. P. Co. 

JOHNSON, ANTON A. '24 A 
Tyler, Minn. 

JoHNSON, AusTIN G. '05 M 
D. & I. Range R. R. Co., Two Harbors, Minn. 
l\1echanical Engineer. 

JoHNSON, BYRON F. '20 C 
Marine Barracks, Quantico, V a. 
1st Lient., U. S. M. C. 

JoHNSON, CARL ALBERT '21 M '22 ME 
83 Como Ave., St. Paul, Minn. 

jOHNSON, CARL ARTHUR '11 c 
1600 Fifteenth St., Denver, Colo. 

jOHNSON, CARL J. '14 E '15 EE 
Fergus Falls, Minn. 

joHNSON, CARL S. '21 C 
Box 951, Buffalo, N. Y. 
Lackawanna Steel Construction Corporation. 
Engineering Department. 

JOHNSON, CLARENCE c. A. '26 E 
Boonville, Ind. 

JoHNSON, CLIFFORD S. '26 C 
Transportation Bldg., Minneapolis, Minn. 
M. & St. L. R. R. 
Draftsman, Chief Engineer's Office. 

JoHNSON, DouGLAS 0. '28 E 
437 Rebecca Ave., Wilkinsburg, Pa. 

JoHNSON, EDGAR F. '21 E 
Waseca, Minn. 
c/o K F. Johnson Co., Radio Supplies. 

JoHNSON, EDGAR W. '14 C '15 CE 
209 City Hall, Minneapolis, Minn. 

. Engineer, Water Works Dept. 
JoHNSON, ELLSWORTH '22 c 

Los Angeles, Cal. 
JoHNSON, ELMER W. '14 E '15 EE 

U. of M., Minneapolis, Minn. 
Asst. Prof. of Electric Power. 

JoHNSON, ELviNG L. 
145 W. 84th St., New York City. 

JoHNSON, ENAN C. 
Minneapolis, Minn. 
Interference Engr. N. W. Bell Tel. Co. 

*JoHNSON, FRANK E. 
JoHNSON, GusTAV A. 

19th and Douglas, Omaha, Nebr. 
N. W. Bell Telephone Co. 

JoHNSON, GusTAVE F. 
15 S. 5th St., Minneapolis. 
Rate Engr., N. S. P. Co. 

JoHNSON, HERMAN R. 

23 A 

'25 E 

'00 E 
'25 E 

'27 E 

'09 E 
425 E. Water St., Milwaukee, Wis. 
Westinghouse Elec. and Mfg. Co., Sales Engr. 

jOHNSON, IRA L. '16 M '17 ME 
Minneapolis, Minn. 
Minneapolis Steel and Machinery Co., 
Asst. to Service l\1anager. 

JoHNSON, IVAR W. '24 E 
125 No. lOth St., Portland, Ore. 

JoHNSON, JAMES P. '23 E 
1326 S. 35th St. Omaha, Neb. 
N. W. Bell Telephone Co. 

JoHNSON, JAMES R .. '26 c 
Univ. of Minn., Minneapolis, Minn. 
Teaching Fellow, Structural Engineering. 

JoHNSON, JoHN E. '11 E 
463 West St., New York City. 
Bell Telephone Lab. 

JoHNSON, LAURENCE V. '27 c 
110 7th Ave. South, St. Paul, Minn. 

JoHNSON, LEoNARD T. '10 E 
1400 Guardian Bldg., Cleveland, Ohio. 
Asst. Steam Engr., Grasselli Chemical Co. 

JoHNSON, NELS '05 C 
Hayden, Arizona. 
Ray Consolidated Copper Co. 

JoHNSON, NELs. '23 C 
1520 Soo Line Bldg., Minneapolis, Minn. 
M. St. P. and S. Ste. M. R. R. Co. 

JoHNSON, NoAH 
St. Louis, Mo. 
Valuation Engineer, Wabasha Ry. 

'94 c 

JoHNSON, PAuL Sc. AND TECH. '12 

'15 c 
'28 c 

(Laurence, Paul A.) 
jOHNSON, PHILIP L. 

(Laurence, Philip L.) 
JoHNSON, RALPH 

Bowlus, Minn. 
jOHNSON, RAYMOND v. '24 c 

1004 Roaiwke Bldg., Mpls. Peppard & Fulton. \ 
JoHNSON, RoBERTSON B. '25 E 

Minneapolis, Minn. 
N. S. P. Co. 

jOHNSON, RAYMOND A. '26 c 
6708 Merrill Ave. N. W., Chicago, Ill. 

jOHNSON, SHELDON '28 E 
437 Rebecca Ave., Wilkinsburg, Pa. 

JoHNSON, WELTON V. 
Plane and Orange St., Newark, 
Relay Engr ., Westinghouse Elec. 

jOHNSTON, CHARLES K. 

'26 E 
N.J. 
& Mfg. Co. 

'21 E 
4816 Garfield Ave., Mpls. 
Kinsell Auto Sales. 

*JoHNSTON, RALPH E. '16 C '17 CE 
'00 M 
'96 c 

'17M 

JoHNSTON, WILLIAM W. 
*JoNES, C. PAuL 
JoNES, EDWIN F. 

116 East 4th St., St. Paul, Minn. 
Consulting Engineer. 

JoNES, GEORGE K '14 E '15 EE 
510 Third Ave. S., Minneapolis, Minn. 
Industrial Electric Co., Vice President. 

JONES, GoRDON '28 AE 
99 Crocus Place, St. Paul, Minn. 

JONES, HAROLD W. 
417 4th No. Brainerd, Minn. 
Eng. Dept., N. P. R. R. 

'25 c 

JoNES, IDRIS V. '15 C 
2636 16th Ave. S., Minneapolis, Minn. 

Jo:NEs, IvoR V. '15 C 
P. 0, Box 308, Bryn Mawr, Pa . 
Stone & Webster; Inc. 

JoNES, LEWIS A. '07 c 
U. S. Dept. of Agriculture, Washington, D. C. 
Senior Drainage Engineer. 

JONES, pAUL W. '28 A 
Agricultural School, Fargo, N. Dak. 

JoNES, RAYMOND L. · '05 E 
140 New Montgomery St., San Francisco, Calif. 
Pac. Tel. and Tel. Co. Engr. 

JONES,. RICHARD W. '26 E 
Minn. 99 Crocus Place, St. Paul, 

JONES, RoBERT A. 
113 S. Salina St., Syracuse, 
Engr. Gen. Elec. Co. 

'15 E '16 EE 
N.Y. 

JONES, WATKIN W. 
81 Navajo St., Salt Lake City, Utah. 
Mgr. Salt Lake Radio & Mfg. Co. 

JoRDAN, FRANK W. 
52 East Broadway, Butte, 1\-Iont. 

'11 E 

'19 E 

Westinghouse Elec. & Mfg. Co., Sales Engineer. 
JoR.GENS, C. R. D. '12 C '13 CE 

Minn. Highway Dept., Court House, St. Cloud, 
Minn. · Maintenance Supt. 

JosEPHSON, ELIOT B. '10 E 
215-219 Bush St., Red Wing, Minn. 

JuDD, MAURICE D. '23 c 
Mason City, Ia. 
Mason City Brick. & Tile Co., Sales Engineer. 

J UELL, A. BARTON '26 C 
Room 1105, Chicago Trust Bldg. 
Constr. Dept. of Public Serv. Co. of Northern 
Ill., Chicago, Ill. 
295 Main St., Buffalo, N. Y., Cutler Hammer 
Mfg. Co. 

JULES, HAROLD A. 
JuRAN, JosEPH M. 

'20 E 
'24 E 

Hawthorne Station, Chicago, III.· 
Inspection Engineer, Western Electric Co. 

]UVRUD, EDWIN c. '17 E 
Fargo, N. D. 
N. W. Bell Telephone Co. 

KANNENBERG, WALTER F. 
463 West St., New York City. 
Bell Telephone Laboratories, Inc. 
Telephone Engineer. 

KAPLAN, EuGENE V. 
East Pittsburgh, Pa. 
Westinghouse Elec. and Mfg. Co. 

'23 E 

'10M 

KAPLAN, SEEMAN '18 A 
617 McKnight Bldg., Minneapolis, Minn. 

KAPP, DAVID '28 c 
Great Northern R. R. Bridge Dept., 
St. Paul, Minn. 

KAPPHAHN, ERNEST H. '19 G 
Geneva, Ill. 
Wells Engineering Company. 

KAPPHAHN, RAYMOND J. '12 c '13 CE 
R. J. Kapphahn Cont. Co., Duluth, Minn. 

KAPPLE, FREDERICK R. '24 E 
420 Third Ave. S., Minneapolis, Minn. 
N. W. Bell Tel. Co., Interference Engr. 

KAPPLEN, C. DoNALD '28 C 
1609 University Ave. S. E., Minneapolis, Minn. 

KASPER, WALTER F. '11 M 
Fairmont, l\1inn. 
Fairmont Gas Engine and Ry. Motor Car Co. 

KASTNER, RoY W. '27 C 
· 702 N. Monroe St., Peoria, Ill. 
Ill. Highway Dept. 

KATER, J OZEF J. 
31st and Western Ave., Chicago, Ill. 
Asst. Elec. Engr. 
Sanitary Distrct of Chicago. 

KATTER, CALVIN K. 

'24 E 

'22M 
4216 Washburn Ave. S., Minneapolis. Salesman. 

KATTER, REUBEN L. '22 M 
E. E. Atkinson Co., Minneapolis, Minn. 
Asst. Credit Manager. 

KAUFMAN, MORRIS B. 
232 E. Erie St., Chicago, Ill. 
John Klein; Consulting Engineer. 

'24 c 

KAUFFMAN, RoY '08 E 
1041 West 98th St., Los Angeles, Calif. 
Bureau of Power and Light, City of Los 
Angeles. .Meter Tester. 

KAUPPINEN, HEINO 
Box 616, Ely, Minn. 

KEARNEY, ADRIAN A. 
2142 Grand Ave., St. Paul, 
Northern States Power Co. 

KEELER, JASPER F. 
G. N. Ry. Co., St. Paul, Minn. 
Bridge Department. 

'25 E 

'23 E 

'22 c 

*KEISER, KARL w. '23 M '24 MS (ME) 
KELLER, RAYMOND w. '25 E 

Sharon, Pa. 
Westinghouse Elec. & Mfg. Co. 

KELLEY, WILLIAM 
Long Lake, Minn. 

'22 c 
Kelley and Kelley, Landscape Engineers. 

KELLY, EARL w. '07 c 
Duluth, Minn., Engr., Water & Light Dept. 

KELLY, RAYMOND R. '26 c 
303 N. Grove Ave., Oak Park, Ill. 
Sales & Mkt. Research for ·western Lime & 
Cement Co. 

KELLY, WILLIAM J. 
Eli>ton; N. D. 

KELSEY, HowARD C. 
Box 996, Buffalo, N. Y. 
J os. T, Reyerson & Son, Inc. 

KENDALL, wALTER A. 
200 3rd St:, Milwaukee, Wis., 
c-o Dick & Bauer Archs. 

'26 E 

'22M 

·'25 A 
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KERNS, CLINTON B. 
U. S. Metals Refining Co., Carteret, 
Engineer. 

KERNS, RALPH w. 
Box 1912 Globe, Ariz.· 
Inspiration Consolidated Copper Co. 

KIESNER, FRANK C. 
3828 Harrison, Kansas City, Mo. 

KING, ALFRED B. 

'15M 
N.J. 

'07 E 

'24M 

'08 E 
52 Vanderbilt Ave., New York City. 
Electric Machinery Mfg. Co. 
Eastern Sales Manager. 

KING, F. v. 
Los Angeles, Calif. 
Engineering Dept., · City Hall. 

KING, HARVEY M. 

'12 C '13 CE 

'18 A 
1115 S. 4th St., Louisville, Ky. 
Architectural Secy., Board of Church Extension, 
M. E. Church. 

KING, JOHN E. 
212 West Washington St., Chicago, 
III. Bell 'Telephone Co., Equipment 

KING, LAWRENCE w. 
111 W. 5th St., St. Paul. 

'22 E 
III. 
Engr. 

'09 c 
St. Paul Fire & Marine· Insurance Co., St. Paul, 
Minn. Supt., Special Risks Dept. 

*KING, RoBERT E. 

KING, WESLEY E. 

'08 G 
'05 c 

Toltz Kiug & Day, Inc., St. Paul, Minn. 
KINGSLEY, NORMAN w. '20 E 

Omaha, Nebraska. 
Employment Supervisor, N. W. Bell Tel. Co. 

KINSELL, WILLIAM L. '00 E 
2749 Colfax Ave. S,. Minneapolis, Minn. 

KIRCHER, FRANK J. '09 M 
Kircher Bros., Olivia, Minn. 

KIRCHER, GEORGE A. 
Kircher Bros., Olivia, Minn. · 

KIVLEY, RAY c. 
Western Electric Co., Chicago, III. 
Mechanical Engineer. 

KIVLEY, WARREN 0. 
Helena, Mont. 
State Highway Commission. 

'09 M 

'16 c 

KJOSNESS, INGRAHAM G. '03 M 
Lewiston, Idaho, Pres. Madison Lumber Mill Co. 

KLAMMER, K. '28 E 
Illinois Bell Telephone Co., Alton, III. 

KLASS, FREDERICK '19 E 
630 Soo Line Bldg., St. Paul, Minn. 
General Electric Co., Sa)esman. 

KLEINFELD, LEONARD S. '26M 
Norwood, Ohio. Allis-Chalmers Mfg. Co. 
Sales Engineering Course. 

KLEINSCHMIDT, ARMIN R. 
1026 LeSueur St., Mankato, Minn. 
Contractor and Builder-Designer. 

KLEINSCHMIDT, FLORIAN A. 

'22M 

'20 A 
Kansas State Agr. College, Manhattan, Kansas. 
Associate Professor of ArchitectUI;e. 

KLEMER, FRANK H. 
Faribault, Minn. 
Faribault Woolen Mills Co., President. 

.KLINE, FRANK w. 
4429 2nd Ave. S., Minneapolis. 
Electrician, Mpls. Gen. Elec. Co. 

KLOPSTEG, PAUL E. 

'01 c 

'24 E 

'11 BS. '13 MA '16 PH. D 
(Science and Tech.) 
460 E. Ohio St., Chicago, III. 
Central Scientific Co .. 

KNAPP, LESTER H. '12 E 
Paducah Electric Co., Paducah, Ky. 
Sales Manager. 

KNAUSS, ARCHIBALD C. '16 c '17 CE 
Oregon-American Lumber Co., Vernonia, Ore. 
Dry Kiln Supt. 

KNIGHT, RALPH J. '15 c 
Newport, Minn., Contractor. 

KNOLL, FRANKLIN 0. '25 E 
N. S. P. Co., Minneapolis, Minn. 

KNOPP, Wn,LIAM R. '09 M 
240 Audubon Park, Dayton, Ohio. 

KNOWLES, EVERETT H. '20 E 
Chile Exploration Co., Chuquicamata, Chile, 
S. A., via Antofagasta, Jr: Elec. Engr. 

KNOWLTON, HERBERT H. ''08 c 
Motor Route "A," Fowler, Colorado. 
Supt., Apishapa Irrigation Project. 

*KNOWLTON, WARREN c. 
KNOX, CHARLES 

'02 c 
'28 c 

630 Power Building, Chattanooga, Tenn. 
KNUDSEN, EsTHER M. '25 C 

State Capitol Annex, Madison, Wis. 
Wis. Highway Com. 

KNUTSON, HARRY '17M 
Clyde Iron Works, Duluth, Minn. 
Chief Draftsman. 

KNUTSON, MELVIN I. '28M 
3147 28th Ave. S., Minneapolis, Minn. 

KocH, KARL L. '23 E 
St. Paul, Minn. 
Northern States Power Co. 

KocH, WINFIELD R. '25 E 
Westinghouse Elec. & Mfg. Co. 
East Pittsburgh, Pa. 

KocHENDORFER, MILTON J. '05 E 
St. Paul; Minn. 
Andrew Schoch Grocery Co. 

KoEHLER, EDWIN F. '24 M 
356 Board of Trade Bldg., Kansas City, Mo. 
Hartford Accident and Indemnity Co. 

KoEPKE, WALTER E. '13 C '14 CE 
110 E. 42d St;, New York City. 
Kalman Steel Co., Sales Engineer. 

KoERNER, A. M. '28 E 
Bell Telephone Company, 
463 W. St., New York City. 

KoNSTANT, NicHOLAS '18 c 
6248 Wayne Ave., Chicago, III., Dept. of Pub
lic Works. 

KoPPER, EDWARD '14 BME '16 M 
341-5 Endicott Bldg., St. Paul, Minn. 
Mfrs. Agent for Railway & Mill Supplies, 

KoRSLUND, HARRY J. '20 A 
Norwood, Mass~, Bigelow Bldg. 
Arch. Designer for W. G. Upham. 

KoTCHEVAR, JosEPH F. '28 E 
Ideal Elec. & Mfg. Co., Mansfield, Ohio. 

KoTz, WALTER E. '23 C 
Fairmont, Minn., Minn. State Highway. 

KRAFFT, EDWIN w. '24 A 
2d Ave. S. and 9th St., Minneapolis, Minn. 
Magney and Tusler. 

KRAG, wALTER G. '07 M 
23 Columbia Court, Columbus, Ohio. 

KRANZFELDER, ROBERT H. '26 AE 
910 Fidelity Bank Bldg., Memphis, Tenn. 
Gauger Korsmo Construction Co. 

KRAUCH, WILLIAM L. 
904 New York Bldg., St. Paul, Minn. 
Chief Engr., Geo. J. Grant Canst. Co. 

KRAUSE, FRED E. 
72 W. Adams St., Chicago, III. 
Public Service Co. of Northern Illinois. 

'08 c 

'24 E 

KREFTING, ARTHUR s. '26 c 
4851 Lyndale Ave. N., Minneapolis, Minn. 
1st Nat'!. Bank Sao Line Bldg., Mpls. 
Structural Dftsm., Bridge Dept., Soo Line R. R. 

KREINKAMP, HERBERT A. '22 A 
Los Angeles Harbor, Calif. 
Los Angeles Shipbuilding and Drydock Corp. 

KREINKAMP, LINTON H. '17 A 
Los Angeles, Calif. 
Draftsman, Walker and Eisen. 

KRIEGER, KEITH M. '28 E 
Glenwood, Minn. 

KRISTY, GEORGE A. '09 E 
508 S. Dearborn St., Chicago, III. 
Brilliant Search Light Mfg. Co., Manager. 

KRITZER, Lours M. '28 E 
205 Cecil St. S. E., Minneapolis, Minn. 

KRIZ, JosEPH J. '12 C'13 CE 
1570 Old Colony Bldg., Chicago, III. 
Robins Conveying Belt Co. 

KROEZE, HERBERT . A. 
Jackson, Miss. 
State Sanitary Engineer. 

KROLL, ARTHUR J, 
Chicago, III. 
I. C. R. R. Bldg. 

'19 G 

'25 c 

KRONICK, T. GERALD '26 A 
1135 Irving Ave. N .. Minneapolis, Minn. 

KRUCHBAUM, JoHN P. '28 E 
General Electric Company, Fort Wayne, Ind. 

KRUSE, HELMER V.- '13 c '14 CE 
United Verde Copper Co., Jerome, Ariz. 
Construction Engineer. 

KRUSE, 0RLIN c. '20 E 
11th Ave. and St. Charles Rd., Maywood, III. 
American Can Co. 

KUHLMAN, RUDOLPH H. '23 M 
101 Park Ave., New York City. 
Pres. Thermo-Service Inc. 

KUMM, ARTHUR w. '22 M 
1117 Union Oil Bldg., Los Angeles, Calif; 
Designing Engr., Union Oil Co. of California. 

KusNIEREK, CLEMET J, '28 M 
2117 W. Sixth St., Duluth, Minn. 

KVITRUD, lNGWALD - '11 c 
206 S. Tenth St., Minneapolis, Minn. 
Reese Metal Weather Strip Co. 

LABONTE, ANTON E. '25 c 
Bridge Draftsman, Minn. State Highway Dept., 
St. Paul. 

LAGAARD, ALEX s. T. '13 E '14 E E 
533. Metropolitan Bank Bldg., Minneapolis, 
Minn. Patent Attorney. 

LAGAARD, MAURICE B. '14 c '15 CE 
Portland Cement Association, Chicago, III. 
Associate Engineer. 

LAIRD, LEO R. '03 E 
463 West St., New York City. 
Bell Telephone Laboratories, Inc. 

LAMBERT, EDWIN M. '09 M 
U. of M., Minneapolis, Minn. 
Professor, School of Mines. 

LAMBERT, FRED T. '02 c 
Minn. State Highway Dept., St. Paul, Minn. 
Resident Bridge Engineer. 

LAMBIE, HORACE H. '23 E 
III. Bell Telephone Co., 212 W. Washington 
St., Chicago, III. Toll Engr., Suburban Plant. 

LAMON, HAROLD J. '27 
LANDE, CLARENCE c. '27 c 

Kimberly, Wisconsin. Engr., Kimberly Mill, 
Kimberly-Clark Co. 

LANDEEN, ARVID G. '10 E 
463 West St., New York City, N. Y. 
Western Electric Co. 

LANG, CHARLES A. '06 E 
2011 James Ave. S., Minneapolis. 

LANG, FRED c. '08 c 
U. of M., Minneapolis, Minn. 
Assoc. Prof. Highway Eng., Minn Highway 
Dept., Eng. Tests and Inspection. 

LANG, JAMES s. '96 M, '97 EE, '99 ME 
5 Park Square, Boston, Mass. 
J. S. Lang Engineering Co. 

LANGFORD, GEORGE, JR. '24 M 
2300 S. Western Ave., Chicago, III. 
Asst. Plant Engr., Belden Mfg. Co. 

LANGLAND, HAROLD s. '19 E 
3713 Minnehaha Ave., Minneapolis, Minn. 
Stanley Iron W arks. 

LANGMAN' HARLEY R. '24 M 
Kansas City, Kansas. 
Procter & Gamble Co. 

LANPHER, MuRRAY N. '24 E 
Westinghouse Elec. & 1\Hg. Co., Davenport, Ia. 

LANTZ, REUBEN s. '25 A 
120 Story St., Boone Ia. 

LARSON, ALBIN '14 c 
University Farm, St. Paul, Minn. 
Assistant Professor of Ag. Botany. 

LARSON, AMANDUS c. '20 c 
Morell & Nichols, Landscape Architects, Min
neapolis, Minn. Engineer 723 Superior St. S. E., 
Minneapolis. 

LARSON, CARL '16 c 
1521 Sao Line Bldg., Minneapolis, Minn. 
Sao R. R. Co. 

LARSON, EDWIN '21 A 
314 W. Hanna, Tampa, Florida. 

LARSEN, EINAR H. '26 E 
Public Service Co. of N. III., Pontiac, III. 

LARSON. EMIL L. '25 AE 
1521 Foster Ave., Chicago, III. 
Structural Designer. 

LARSON, FRED H. '25 c 
Albuquerque, New Mexico. 
Middle Rio Grande, Conservancy Dist. 

LARSON, GLEN M. '23 M 
5412 Virginia Ave., Los Angeles, Cal. 
Associated Oil Co. 

LARSON, Lours J. '14 C, '15 CE 
University of Illinois, Urbana, III. 
College of Engineering, Assoc. Prof. 
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LARSON, LUDVIG c. '21 E, '23 EE 
University of Wisconsin, Madison, Wis. 
Instructor, Electrical Engineering. 

LARSON, MARTIN s. '11 M 
Hampden & Wabash Ave., St. Paul, Minn. 
Flax-li-num Insulating Co. 

LARSON, PETER L. '24 c 
Deem and Yarbrough, Winter Haven, Fla. 

LARSON, SEYMOUR R. '28 E 
General Electric Company, Schenectady, N. Y. 

LARSON, VICTOR F. '17 M 
National Iron Company, W. Duluth, Minn. 
Mech. Draftsman. 

LARSON,· WALTER J. '20 E 
1816 E. 45th St., Cleveland, Ohio. 
Mazda Lamp Div., G. E. Co., Quality Engr. 

LARSON, WERNER L. '28 M 
General Electric Company, Schenectady, N. Y. 

LAURENCE, PAuL A. Sc. AND TEcH. '12 
(See Paul A. Johnson) 
Box 120, Fort William, Ont., Canada. 

LAURENCE, PHILIP L. . 
(See Philip L. Johnson) 

'1S c 
Hill Bldg., Lincoln Road and Pennsylvania Ave., 
Miami Beach, Fla. Contractor. 

LAURITZEN, CARL w. 
507 E. Lincoln Way, Valparaiso, Ind. 
lnstr. E. E. Valparaiso lJniversity. 

'24 E 

LAWRENCE, ScoTT '1S E, '16 EE 
Montevideo, Minn. 

LAYDEN, ARTHUR L. 
LAZARus, MoRRIS W. 

Melrose Park, III. 
Miss. Valley Structural Steel Co. 

LEACH, EDWARD W; 
Keewatin, Minn., c/o Bennett, Minn. 

'14 E 
'23 c 

'10 c 
LEBECK, CARL E. '20 c 

1020 Builders Exchange Bldg., Minneapolis, 
Minn. General Fireproofing Co., Sales Engr. 

LEBECK, ToRARIN E. '24 E 
N. S. P. Co., Minneapolis, Minn. 
Asst. Supt., Meter Dept. 

LEBLOND, EDMOND J, 
St. Paul, Minn. 
N. S. P. Co., Elec. Supt. 

LEE, ALBERT A. 
Cutler Hammer Mfg. Co., Milwaukee, 

LEE, ALBERT c. 
LEE, ALFRED H. 

'OS E 

'26 E 
Wis. 
'27 E 
'28 E 

General Electric Company, Schenectady, N. Y. 
LEE, ENGBRET A. '97 c 

704 Equitable Bldg., Denver, Colo. 
Am. Smelting & Refining Co., Chief Engr. 

LEE, OscAR C. '19 E 
Elect. Mach. Mfg. Co., Minneapolis, Minn. 

LEE, PAUL B. '27 E 
Mansfield, Ohio. Appliance Engr. Dept., 
Westinghouse Elec. & Mfg. Co. 

LEE, WALTER J. 
196 Regent St., Youngstown, Ohio. 

LEIDER, HENRY M. 
LENDE, HENRY M. 

Granite Falls, Minn. 
Lende's. Garage, Manager. 

LENDE, WILLARD H. 
Westinghouse Elec. Elevator Co., 
Chicago, Ill. 

'20 E 

'27 E 
'20 G 

'28 E 

LEoNARD, AuBREY C. '23 C 
Olmsted Co. Highway Dept., Rochester, Minn. 

*LEONARD, HENRY c. '7S BCE, '78 BS 
LEONARD, THOMAS K. '1S c, '16 CE 

5212 York Ave. S. 
Larson & McLauren. 

LETOURNEAU, EDWARD H. 'OS E 
26 Broadway, New York City, N. Y. 
Marine Dept., Standard Oil Co. 

LETSON, DoNALD E. '26M 
Canton, Ohio. 
Timken Roller Bearing Co. 

LEVENS, ALEXANDER s. 
- '22 C, '24 MS, (CE) '27 CE 

University of Minnesota, Minneapolis, Minn. 
Assistant Prof. of Drawing. 

LEVESCONTE, L. B. '26 E 
1214 Rebecca Ave., Wilkinsburg Station, 
Pittsburgh, Pa. 

LEVIN, ]AKE M. '18 E 
Minneapolis, Minn. 
Westinghouse Elect. & Mfg. Co., Draftsman. 

LEVY, MAx L. '26 E 
683 West Central Ave., St. Paul, Minn. 

LEXAU, OLE '28 c 
1803. Ashland Ave., St. Paul, Minn. 

LEWIN, SHERMAN w. '26 c 
3848 Blaisdell Ave. S., Minneapolis, Minn. 

LEWIS, BERKELEY R., ]R. '2S E 
Montevideo, Minn. 
Northern States Power Co. 

LEWIS, CARROLL E. 
412 Essex Bldg., Minneapolis, Minn. 
Member, Lang, Raugland & Lewis. 

'19 G 

LEWIS, EDWARD B. 'OS M 
2283 Commonwealth Ave., St. Paul, Minn; 
Ellerbe & Co. 

LEWIS, GEORGE R. '21M 
1286 Raymond Ave., St. Paul, Minn. 
Rag Roofing Co., Salesman. 

LEwis, JoHN G. '24 E 
West Barrington, R. I. 
Minister, The Community Church. 

LEWIS, LLOYD w. '27 E 
LIBBY, CALVIN R. '28 M 

3924 Harriet Ave., Minneapolis, Minn. 
LIDDLE, RALPH w. '21 G 

1829 Edison Bldg., Chicago, III. 
Commonwealth Edison Co. 
Editor, Edison Round Table. 

LIEBENBERG, ]ACOB ]. '16 A 
617 McKnight Bldg., Minneapolis, Minn. 
Liebenberg and Kaplan. 

LIEBERMAN, HENRY '23 E 
Tri-State Tel. and Tel. Co., St. Paul, Minn. 
Transmission Inspector. 

'LIESE, CARL R. 
1001 Bldrs. Exch., St. Paul, Minn. 
Marion Steam Shovel Co, 

LIESE, HERBERT w. 
209 Gilfillan Block, St .. Paul, Mirin. 
Foley Bros. Contracting Co. 

LIGHTER, CLYDE w. 
Thomas Ellerbe & Co., 
St. Paul, Minnesota. 

LILLY, CLARENCE w. 
1246 University Ave., St. Paul, Minn. 
Minn. Highway Dept. 

LILLY, EuGENE 
312 Endicott Bldg., St. Paul, Minn. 
Northern States Contracting Co. 

LIN, SHu MING 
Peking, China. 

LINDELEF, CHARLES G. 
Yellowstone Park, Wyo. 

'26 c 

'24 c 

'26 A 

'17 E 

'19 G 

'20 A 

'09 E 

Chief Engineer, Yellowstone Park Hotel Co. 
LINDELIEN, ENGEN '23 M 

6400 S, Richmond St.,' Chicago, Ill. 
LINDEN, HENNING '17 C 

Fort Snelling, Minnesota. Capt. 3rd lnf. 
LINDQUIST, OLIVER J. '26 E 

1208 Portland Ave., St. Paul, Minn. 
LINHOFF, CARL H. 

23 0 S. Clark St., Chicago, Illinois, 
Switchgear Specialist, Gen. Elec. Co. 

LINSTEDT, PHILIP G. A. 
3117 45th Ave. S., Minneapolis, Miun. 

LIPCHICK, ALEX A. 

'22 E 

'26 c 
'26 c 

1113 Dupont Ave. N., Minneapolis, Minn. 
LITTLE, ALICE v. '22 A 

Greensboro, N. C. 
N. C. College for Women, Art Instructor. 

'LITTLE, FRED w. '27 M 
Hibbing, Minn. 
Engr., Municipal Power Plant. 

LITTLE, LEROY c. '24 E 
6132 Broadbranch Road, Chevy Chase, Md. 
Bureau of Standards, Washington, D. C. 

LoBECK, ToRARIN E. '24 E 
Northern States Power Co., Minneapolis. 

LocKwooD, RAYMOND A. '20 E 
45 Bishop Ave. 
New Dorp, Staten Island, New York. 

LoE, ERIC H. '88 M 
LoEFFLER, HENRY S. '14 E, '1S EE 

G. N. Ry., St. Paul, Minn. 
Asst. Engineer, Bridge Department. 

LoGuE, joHN F. '24M 
885 Dayton Ave., St. Paul, Minn. 

LONG, FRED w. '96 c, '98 CE 
·1512 B~rnett Bank Bldg., Jacksonville, Fla. 
Contractor. · 

LONGFELLOW, DWIGHT W. 
Elk River, Minn. 
Elk River Concrete Products Co. 

LONIE, ]AMES H. 
Western Electric Co., Chicago, Ill. 

Loo, PANG. CRIER 
Tsing Hua University, Peking, China. 

Loo, YusoN 
LoRENS, EDwARD R. 

300 W. Adams St., Chicago, III. 
U. S. Gypsum Co. 

LosTRoM, HERBERT w. 
517 23rd Ave. W., Duluth, Minn. 

LouKS; RoGER 

'08 c 

'97 M 

'28 AE 

'27M 
'26 c 

'26 E 

'27 c 
Psychology Bldg., U. of Minn. 

LOVERING, HARRY D. '13 c, '14 CE 
605 Builders Exchange Building, St. Paul, Minn. 
Lovering-Longbatham Co. 

LowTHER, WILFRED W. '27M 
Minneapolis, Minn. 
Engr. Dept., Mpls. Steel 

*Lov, GEORGE ]. 
Machinery Co: 

LovE, BENJAMIN W. 
4647 Wesson Ave., Detroit, Mich. 
Detroit Insulated Wire Co. 

'84 c 
'06 M 

LovE, DoNALD P. '16 E, '17 EE 
Room 1736, 195 Broadway, New York, N. Y. 
Amer. Tel. & Tele. Co. 

LovE, EDWIN M. 
C31, Grannaton Court, 

LovE, PERCIVAL E. 

'20 A 
Mt. Vernon, N. Y. 

'21 E 
115 S. 5th St., Minneapolis, Minn. 
Minneapolis Trust Co., Engineer. 

LucE, ALEXANDER W. '21 M, '23 ME 
Lehigh University, Bethlehem, Pa. 
Instructor, Dept. of Mech. Engineering. 

LuDLUM, RoBERT V. '2S E 
5201 Sante' Fe Ave., Los Angeles, Calif. 
llfum. Engr., Edison Lamp Works of Gen. 
Elec. Co. 

LUDVIGSEN, ELLIOT L. 
Cleveland, Ohio. 
White Motor Co. 
Foreman-Assembly Insp. 

LUEDEMAN, CLARENCE H. 
Pioneer Trust Bldg., Kansas City, Mo. 
Comer Metal Lath Const, Co. 

LUETHI, CARL F. 

'2S M 

'23 AE 

'27 c 
3849 Second Ave. S., Minneapolis, Minn. 

LuMM, A. GoRDON '2S A 
1723 Summit Ave., Seattle, Wash. 

LUND, CLARENCE v. '26 c 
Capitol Grounds, Lincoln, Nebr. 
J. H. Wiese Co. 

LuND, EARL H. '22 C, '23 CE 
3020 No. 27th, Omaha, Nebr. 

LuND, jEFFERY L. '2S E 
1420 Ansel Road, Cleveland, Ohio. 
General Electric. Co. 

Lu:ND, Rov V. '24 c 
3956 S. 13th Ave., Mpls., Minn. 

LuND, STANLEY D. '27 c 
1010 University Ave. S. E., Mpls. 

'26M LUNDGREN, CARL w. 
2810 Ulysses St. N. E., Minneapolis, Minn. 

LuNDQUIST, C. D. VERNON '2S M 
2515 Columbus Ave., Minneapolis, Minn. 
Instructor M. E. Univ. of Minn. 

LUNDQUIST, ]OHN v. '23 E 
North Hibbing, Minn. 

LUNDQUIST, REUBEN A. 'OS E 
U. S. Dept. of Commerce, Washington, D. C. 
Chief, Elec. Division. 

LuNDQUIS·T, WILTON G. C. '28M 
2515 Columbus Ave., Minneapolis, Minn. 

LUNDSTEN, FRANK R. '27 c 
406 Federal Bldg., Milwaukee, Wis. 
Insp. U . .S. Eng. Dept. 

LuPLOW, WALTER D. 
Captain, Corps of Engrs. 
Fort Humphreys, V a. 

LusHENE, JosEPH P. 
Box 2625, Ft. Myers, Florida. 
U. S. Coast and Geodetic Survey. 

LuTz, RICHARD E. 
1200 2nd Ave. S., Minneapolis, Minn. 
R. D. Thomas, Civil Engineer. 

Lux, ARTHUR E. 
224 Aurora Avenue, St. Paul, Minn. 

'17 c 

'2S c 

'1S E 

'16 c 
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LuxFORD, RoNALD F. '17 c 
Madison, Wis. 
U. S. Forest Products Co. 

LYBERG, VERELE c. '26 E 
1016 26th Ave. N. E., Minneapolis, Minn. 

LYFORD, DARTT H. '11 E 
904 Hollingsworth Bldg., Los Angeles, Calif. 

· Sales Mgr. Newton Process :Mfg. Co. 
LYNSKEY, JosEPH P. '26 E 

72 W. Adams St., Chicago, III. 
Commonwealth Edison Co. 

LYON, GLENN H. '20 A 
919 Mich. Trust Bldg., Grand Rapids, Mich. 
Arch. Engr. with H. H. Turner and V. E. 
Thebaud. 

McAFEE, ALLAN L. '08 E 
General Merchandise, Harrisburg, Ore. 

McANDREws, HARRY N. '25 C 
Mason City, Iowa. 
C. M. and St. P. Ry. 

McCALL, HARRY J. '08 c 
N. P. Ry., Dakota Division, Jamestown, N. D. 
Roadmaster. 

1\ticCANN, REALINO V. '27 A 
O'Meara Hills, Architects, St. Louis, Mo. 

McCARTNEY, FLOYD A. '13 M 
White Bear, Minnesota. 
Equitable Life Insurance Co., St. Paul. 

McCLELLAND, CLAUDE L. '02 C 

McCLuNG, KARL R. '25 E 
N. S. 'P. Co., Minneapolis, Minn. 
15 S. 5th St., Minneapolis. 
Rate Dept. 

McCoNNELL, EDMOND S. 
404 S. Allen St., State College, Pa. 
Penn. State College, M. E. Dept. 

McCoY, IRA C. 
Joliet, III. 

'24 E 

'11 E 

Inst., Joliet Township High School. 
McC~ADY, ARCHIE R. '24 C 

Div. 25, Patent Office, Washington, D. C. 
Patent Attorney. 

McCREA, JoHN A. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

McCREE, ANDREW A. 
305 Hackney Bldg., St. Paul, Minn. 
McCree and Company. 

'28 E 

'08 c 

McCuBREY, EvERETT J. '21 C 
Res. Engr., Dept. of Highways, Olivia, Minn. 

McCuLLOUGH, BRUCE M. '16 C 
3700 Bryant Ave. N., Minneapolis, Minn. 
Minister, Calvary Presbyterian Chur'ch. 

McCuLLOUGH, RoilERT T. '23 E 
Long Island Lighting Co., Bay Shore, N. Y. 
Field Engineer. 

McCuLLY, JAMES P. · 
Schenectady, N .. Y. 
Gen. Electric Co. Testman. 

McDANIELD, L. A. 
936 Laurel Ave., St. Paul, Minn. 

McDoNNELL, LAWRENCE P. 

McEAcHIN, ]OHN L. 

'25 E 

'28 c 
'27 E 
'22 E 

Minnesota Power & Light Co., Duluth, Minn. 
Sales Manager. 

McGINNATY, WM. J. '28 AE 
724 Roscoe St., Chicago, III. 

McGLADREY, LYLE '28 M 
902 University Ave. S. E., Minneapolis, Minn. 

McEwEN, ALEXANDER D. '25 E 
East Pittsburgh, Pa. 
Westinghouse Elec. and Mfg. Co. 

McGREGOR, FRAZER A. 
Stanley, N. D. 
Grain Buyer. 

'24 E 

McKAY, EARLE D. '15 C, '16 CE 
836. Security Bldg., Minneapolis, Minn. 
Universal Portland Cement Co. 

McKEEHAN, Lours W. 
'08 G, '09 MS, '11 PH D. 

. New Haven, Conn. Prof. of Phys. and Dir. of 
Sloane Phys. Lab., Yale University. 

McKELLIP, FRANK W. 
525 Third St. S. W., Faribault, Minn. 
General Engineering Practice. 

McKENZIE, LAuREN F. 
2901 1st Ave. South, Seattle, Wash. 
Salesman, Linde Air Products Co. 

McKENZIE, LEONARD F. 
Metropolitan Life Bldg., Mpls. 
Partner, McKenzie Const.. Co. 

'98 E 

'09 E 

'20 E 

McKEssoN, LEWis ]. 
Rocky Point, L. Island. 
Radio Engr., Radio Corp. of Amer. 

McKIBBEN, LLOYD S. 
1900 S. Grand, Los Angeles, Calif. 
Pacific Tel. and Tel. Co. 

*McKIBBEN, RAY 

McKITTRICK, ]AMES 

McLEAN, MILTON D. 

'17 E, 

Executive Secretary, Univ. of Chicago, 
Chicago, III. 

McLELAND, LYLE K. 

. '27 E 

'21 E 

'18 EE 

'01 c 
'21 G 

'24 E 
Northern States Power Co., Mpls., Minn. 

McMEEKIN, GLENN D. ' '21 G 
718 Sonth Water St., Waverly, Iowa. 

McMILLAN, FRANKLIN R. '05 C 
33 W. Grand Ave., Chicago. Dir. of Research. 
Portland Cement. 

McMILLEN, ]AMES S. '22 E 
Ean Claire, Wis. 
Sales Dept., N. S. P. Co. 

McNALLY, LEE '28 c 
1520 Soo Line Bldg., lVIinneapolis, Minn. 

MeN EILL, LYLE D. 

McPHERSON, WILLiAM B. 
1000 Hamline Ave., St. Paul, Minn. 
Minn. By-Prodnct Coke Co. 

McQuiLLIN, RAYMOND E. 
Washington, D. C. 
0. C. of Cavalry, Major. 

McVEAN, NoRMAN S. 
50 Oliver St., Boston, Mass. 
New England Tel. and Telg. Co. 

MABBOTT, LEONARD E. ]. 
Mankato, Minn. 

'27M 
'02 E 

'11 E 

'21 E 

'24 E 

Sales Mgr., Mankato Div., 
IVIcDoNALD, GEoRGE A. 

MACGOWAN, IRVIN s. 
N.S.P. Co. 

'27M 
'25 c 

1112 Builders Exch~nge Bldg. 
Kalman Steel Co., Inc., St; Paul, Minn. 

MAcGREGOR, HELEN J. '25 ID 
2216 Humbolt Ave., Mpls. (res.) 
William A. French Co. 

MACKAY, DONALD H. '26 E 
1510-14 E. Jackson, Chicago, III. 

MACKINTOSH, WILLIAM s. '21 c 
920 Guardian Life Bldg., St. Paul, Minn. 
Ramsey County Engr. 
Constr. Engr. for P. N. Coates. 

MAcKusicK, ELwooD M. 
Hotel Sequoia, Redwood City, Cdif. 

MADDEN, FRANCIS 
Dubuque, Iowa. 

MADSEN, OLAV 
Blue Bird Haven, Novelty, Ohio. 

MAGNUSON, ]OHN E. 
3 519 Fairmont, Dallas, Texas. 

MAGNUSSON, CARL E. 

'99 E 

'03 c 
'20 G 

'22 E 

'96 E, '97 MS, '05 EE 
Univ. of Wash., Seattle~ Wash. 
Dean of College of Engineering and Director, 
Engineering Experiment Station. 

MAGOON, HERBERT A. 
2 W. 47th St., New York City. 
Bertran-Governor-Goodhue Association. 
Draftsman. 

MAHACHEK, Ross F. 
Milwaukee, Wis. 
Cutler-Hammer Mfg. Co. 

'24 A 

'26 E 

MAHONEY, WILLIAM L. '13 E, '14 EE. 
Consumers Power Co., Grand Rapids, Mich. 
General Superintendent. 

MAINE, BASIL c. '21 E 
Anglo-Chilean Consolidated Nitrate Corp. 
Casilla 17, Tocopilla, Chile. 

MAISER, wALTER L. 
Box 365, Cleveland, Ohio. 
B-W Construction Co. of Chicago. 

MALLOY, CHARLES J. 
G. N. R. R., St. Paul, Minn. 

MALMBERG, VICTOR A. 
39 W. Exch., N. P. R. R. Co. 

MALMGREN, RicHARD V. 
Hawthorne Station, Chicago, III. 
Asst. Engr ., Western Elec. Co. 

MALMSTROM, AxEL L. 
2000 Second Ave., Detroit, Mich. 
Detroit Edison Co. 
Transmission Engr. 

'23 c 

'06 c 
'20 c 
'25 E 

'17 E 

MANDERFELD, EMANUEL C. 
463 West St., New York City. 
Bell Telephone Laboratpries. 

l\1ANEY, GEORGE A. 
N. W. University, Evanston, III. 
Prof. of Structural Engineering. 

MANEY, ]AMES E. 
Proctor, Minn. 
Duluth, Missabe and Northern Ry. 

MANGER, HENRY J. 
3123 14th Ave. S., Minneapolis. 
U. S. Engineers at Hastings, Minn. 

'21 E 

'11 c 

'26M 

'23 c 

MANGNEY, ELMER J. '21 E 
15 S. 5th St., Mpls., Power Sales Dept., 
Mpls. Gen. Elec. Co. 

MANGNEY, HILDING 0. '24 E 
St. Paul, lVIinn. Northern States Power Co. 

MANN, ALVIN K. '26 E 
Poughkeepsie, N. Y., Commercial Dept. 
Central Hudson Gas & Elec. Co. 

MANN, FRED M. '93 c, '98 CE 
U. of M., Minneapolis, Minn. 
Professor of Arch., Head of Department. 

MANSON, PHILIP w. '26 c 
University Farm, St. Paul, Minn. 
Tile Lab. Engineer, Ag. Eng. Div. 

MARCROFT, HAROLD C. 
Quantanamo Bay, Cuba. 
Jr. Civil Engr., Public Works Dept., 
U. S. Naval Station. 

MARCROFT, ]OHN C. 

MARK, MAX B. 

'24 E 

'27 c 
'25 c 

Room 225, I. C. Depot, 
Ill. Central R. R. 

Champaign, III. 

MARK, REUBEN A. '11 c 
A. M. Wold-Mark Construction Co., Brookings, 
S. D. Partner. 

MARK, WALTER ]. '09 M 
A. M. Wold-Mark Const. Co., Brookings, S.D. 

MARKHUS, OLAF G. F. '97 E 
411 Lloyd Bldg., Seattle, Wash. 
Dist. Mgr. Wallace & Tiernan Co., Inc. 

MARKOE, JAMES '12 M 
2653 34th Ave. S., Minneapolis, Minn. 
Mec. Engr., Stockland Rd. Mchy. Co. 

MARKSON, CHRISTIAN 0. 
1246 University Ave., St. Paul, Minn. 
Resident Engr. 

MARKUSON, MINER J. 
Mass. Agr. College, Amherst, Mass. 
Asst. Prof. Rural Engineering. 

MARKUSON, OscAR S. 
463 West St., New York City. 

'22 c 

'23 A 

'11 E 

Bell Telephone Laboratories. Engineer . 
. MARSHALL, CHESTER R. '23 M 

15 South Fifth St., Minneapolis, Minn. 
. N. S. P. Co. 
Results Engr. Generation Dept. 

MARSHALL, DoNALD E. '19 E 
New Brighton, Staten Island, N. Y. 
245 Rice Ave. W. 

MARSHMAN, IRVING H. '24 E 
General Electric Co, Schenectady, N. Y. 
Asst. Attorney, Patent Dept. . 

MARTIN, CuRTIS R. 
Supt. of Schools, Lake City, Minn. 

MARTIN, WALLACE H. 
Corvallis, Ore. 
Oregon Agricultural College. 
Prof. of Heat Engr. 

MARTINO, ANTHONY D. 
5514 Raleigh St., Duluth, Minn. 

*MASON, ARTHUR P. 

l\1ATHES, RICHARD E. 
2 8 Geary St., San Francisco, Calif. 
Radio Corp. of America. 

'21 G 

'10M 

'25M 

'16M 
'24 E 

MATHES, ROBERT C. '12 E, '13 EE 
Radio Corporation of America, 66 Broad St., 
New York City. 

*MATTHEWS, IRVING W. '84 C 

*MATTESON, FRANK E. '06 M 

MATTISON, GEORGE c. '11 c 
U. S. Coast and Geodetic, Washington, D. C. 

MATTISON, OLIVER '05 c 
701 Metro. Life Bldg., Minn. Bridge Co., Mpls. 

MATTSON, DEWEY F. '22 c 
1246 Uni_versity Ave., St. Paul, Minn. 
Residence Engr., Minn. Highway Dept. 

MATURI, RUDOLPH 
Chisholm, Minn. 

'28 c 
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MAYER, ALBERT F. 
2085 Lincoln Ave., St. Paul. 
Mgr. J. E. Olen & Co. 

'20 E 

MAYER, HARRIS J. '14 M, '15 ME 
900 Builders Exchange, Minneapolis, Minn. 
F. W. Woolworth Co. 

MAYER, JosEPH S. '24 E 
St. Pan! Gas & Elec. Co., St. Paul, Minn. 

MAYERON, BEN '28 c 
1257 Selby Ave., St. Paul, Minn. 

MAYHUGH, BEN F. 
659 Manomin Ave., St. Paul, Minn. 

MEADER, GLENN s. 
Minneapolis, Minn. 
Generation Dept., N. S. P Co. 

MEAGHER, JOSEPH E. 
72 W. Adams St., Chicago, Ill. 
Public Service Co. of Northern Ill. 

MEANY, ]AMES M. 
. 306 Pine St., Portland, Ore. 
Lidgerwood Pacific Co. 
Branch Mgr. 

MEHANDRU, BEHARI L. 
729 Cushing St. N., South Bend, Ind. 

MEILI, RuDOLPH E. 

'28M 

'26 E 

'25 E 

'07 M 

'24M 

'22 G 
Mpls., Minn. Mech. Dept. Great Northern 
R. R. Co. 

MEIXNER, BERNARD A. 
St. Paul, Minn. 
V. P., F. T. Hildred & Co. 

MELANDER, ALBIN R. 
No. 5 Sherwood Bldg., Duluth, Minn. 
Starin & Melander, Architects. 

*MELBY, EINAR c. 
MENTZER, CLARENCE A. 

'10M 

'21 A 

'17 E 
'22 E 

Stockland Rd. Mach. Co., Minneapolis, Minn. 
Engineering Dept. 

MERRIELL, ELMER w. '12 E, '13 EE 
878 Caladonia Ave., Cleveland Heights, Ohio. 
Mazda Lamp Div. of G. E. Co. 

MERRILL, LEWIS E. '20 M, '21 ME 
The Texas Co., Minneapolis, Minn. 
Lubricating Engineer. 

:MERRITT, ALVA w. '22 E 
Minn. Power & Light Co., Little Falls, Minn. 

MERTZ, KARL J. '14 E 
St. Paul, Minn. 
N. S. P. Co. 
Supt. Meter Dept. 

MESERVE, RALPH H. '23 E 
St Paul, Minn. 
Gas Production Engr., N. S. P. Co. 

MESKAL, GEORGE '23 c 
1246 University Ave., St. Paul, Minn. 
Minn. Highway Dept. 
Resident Engineer. 

MESSER, HAROLD D. '23 M 
22nd and Fisk St., Chicago, Ill. 
Commonwealth Edison Co. 

METHVEN, CLYDE ''11 c 
1246 University, St. Pan!, Minn. 
Minn. State Highway Commission. 
Division Engineer. 

MEYER, CARL F. '10 c 
Waubay, S. D. 
S. D. State Board of Health. 

MEYER, HERBERT w. '14 E 
15 S. Fifth St., Minneapolis, Minn. 
N. S. P. Co. Statistical Engr. 

MEYERS, CLARE '28 AE 
LeRoy, Minn. 

MEYERDICK, CLARENCE c. E. '26 c 
Joliet, Ill. 
Elgin, Joliet and Eastern Ry. 

MIKESH, EDWARDs. '22 M 
Heating Engr., Crane Co., Fargo, N. Dak. 

MIKESH, MARTIN A. '12 M, '13 ME 
Foot Danforth Ave., Jersey City, N. J. 
Devlp. Engr., M. W. Kellogg Co. 

MILLER, ANDREW L. '21 E 
Wyndmer, N. D., Minister, M. E. Church. 

:MILLER, ARCHIBALD T. '24 E 
Winona, Minn. 
Union Fibre Co., Inc. 
Purchasing Agent. 

MILLER, ERVIN J. '11 c 
1246 University Ave., St. Paul, Minn. 
Highway Dept. 

MILLER, GEORGE '20 E 
417 Broadway, St. Paul, Minn. 
Supervising Engr., Commonwealth Elec. Co. 

MILLER, HoLLIS D. '13 E 
Piedmont, Calif. High School 

*MILLER, Lucius W. 

MILLER, MARVEL P. 

Instructor. 

309 Union St. S. E., Minneapolis, 
MILLER, WILLIAM c. 

260 W. Page St., St. Paul, Minn. 
MILLER, WILLIAM J. 

St. Paul, Minn. 
N. S. P. Co. 

lVhLLER, WILLIAM L. 
Winona, Minn. 
Union Fibre Co. 
V. P. and Gen. Mgr. 

MILLER, WILLIAM s. E. 
l\1ILLS, HARTZEL 

831 Pine St., New Orleans, La. 
MINDRUM, ARTHUR I. 

4338 5th Ave. S., Minneapolis. 
N. W. Bell Tel. Co. 

MINTZ, NATHANIEL 
486 Marshall Ave., St. Paul, Minn. 

MITCHELL, ALEXANDER C. 

'03 E 
'28M 

Minn. 
'16M 

'24 E 

'97 E 

'27 E 
'25M 

'26 E 

'22 E 

'20 E 
15 Dey St., New York, New York. 
American Tel. & Tel. Co. 

MITCHELL, JOHN B. 
1233 G. N. Bldg., St. Paul, Minn. 
G. N. Ry. Co., Asst. Engineer. 

'09 c 

MITCHELL, L. MORRIS '14. c, '15 CE 
Whitney Bros., 909 Alworth Bldg., 
Duluth, Minn. 

MITCHELL, LLOYD s. 
L. S. Mitchell Canst. Co., Walterboro, 

l\1ITTAG, ALBERT H. 
Room 449, Bldg. No. 2, Schenectady, 
General Electric Co. 

l\1IXER, wALTER R. 
U. of M., Minneapolis, Minn. 
Asst. Bldg. Supt. 

'23 c 
s. c. 

'11 E 
N.Y. 

'17 A 

MoFFAT, GEORGE N. '19 M, '20 ME 
Ohio State University, Columbus, Ohio. 
Mechanical Engineering Dept. 
Instructor. 

l\1oLANDER, EDWIN W. '25 A 
Bugenhagen & Molander, Archs., Minot, N. D. 

MoLSKNEss, NELs S. '20 E 
400 Builders Exchange, Minneapolis, Minn. 
Hartford Accident and Ind. Co. 
Engineer. 

MoNSEN, MANLEY A. B. '24 E 
N .. S. P. Co., Eau Claire, Wis. 
Distribution Engr. 

MoNSETH, lNGWALD T. '24 E 
East Pittsburgh, Pa. 
Westinghouse Elec. and Mfg. Co., Swbd. Eng. 
Dept. 

MoNTGOMERY, ALBERT '13 C 
418 First National Bank llldg., Oklahoma City, 
Okla. Portland Cement Associtaion. 

MoNTGOMERY, RALPH M. 
6140 Ingleside Ave., Chicago, Ill. 
Swift & Co. 

'24M 

MooDY, CHESTER S. '16 M, '17 ME 
1444 Dorothy Drive, Glendale, Calif. 
Pacific Scientific Co. 

MooRE, CLARENCE F. '20 G 
4523 Bruce Ave. S., Mpls. Truscon Steel Co. 

MooRE, GoRDON B. '27 E 
308 Baker Bldg., Minneapolis, Minn. 
Elec. Engr., G. M. Orr & Co. 
Consultinl\' Engrs. 

MooRE, .TmrN H. 
N. S. P. Co., St. Paul, Minn. 
Hi1:h Bridg-e Steam Plant. 

MOORE, NORMAN 1{, 
434 George s·t., New Brunswick, N. J. 
Asst. Supervisor, Pa. R. R. 

·MooRMAN, ALBERT ]. 

'24M 

'25 c 

'18 A 
fiOO Chamber of Commerce Bldg., St. Paul, 
Minn. Moorman & Co., Architects. 

MooRMAN, FRANK S. '22 A 
Moorman & Co., St. Paul. Minn. 

MoosBRUGGER, FRAN-K ]. '27 
Waukegan, Ill. 
Chic. Central Sta. Inst., Public Service Co. of 
Illinois. 

l\10RENO, GERARDO '23 E 
4440 N. Lavergne, Apt. C., Chicago, Ill. 

MoRI, NATHANIEL R. '15 ·E, '17 EE 

MoRIS, RussEL F. 
Box 382, Norwich, N. Y. 

MoRK, GEORGE W. 
836 Secu'rity Bldg., Minneapolis, Minn. 
Universal Portland Cement Co. 

:MoRRis, FRANK A. 
Univ. of Minn., Minneapolis, Minn. 
Experimental Engineering Bldg. 

MORRIS, GEORGE E., ]R. 
U. S. Coast and Geodetic, 
Washington, D. C. 

MoRRIS, JOHN E. 
342 Madison Ave., New York ,City. 
Decarie Incinerator Corp. 

'25 c 
'26M 

'24M 

'27 c 

'09 M 

MoRRIS, JOHN 0. '88 M, '03 ME 
Monadnock Bldg., Chicago, Ill. 
Consulting Engr. 

MoRRIS, RoBERT 
Edmonton, Canada. 
Alberta Dairy Supplies, Ltd . 

MORRIS, THOMAS c. 
Syracuse, N. Y. 
Atmospheric Nitrogen Corp. 

MoRRISON, joHN E. 
43 5 Sixth A venue, Pittsburgh, Pa. 
Byllesby Engineering and Mfg. Corp.· 
Gen. Foreman. 

MoRSE, GEORGE 
Harrisburgh, Pa. 

'05 E 

'08 M 

'22 c 

'93 A 

Const. Engr., Dept. of Commonwealth of Pa. 
MoRsE, GEORGE A. '13 C, '14 CE 

Lake Wales, Florida. 
Owner, Morse's Photo Service. 

MORSE, GEORGE H. '93 E, '11 EE 
112 Market St., Harrisburg, Pa. 
Public Service Commission of Pa., Eiec. Engr; 

MoRTON, HAROLD S. '12 M, '13 ME 
420 :ird Ave. South, Minneapolis, Minn. 
Engr. N. W. Bell Tel. Co. 

MoRTON, HARRY G. '04 E 
420 Third Ave. S., Minneapolis, Minn. 
N. W. Bell Telephone Co. 

MoRTON, LYLE W. 
Portland, Oregon., Engr. Gen. Elec. Co. 

:MosEs, MARLOWE G. 

MoTL, CHARLES L. 

'24 E 

'27 E 
'10 c 

1246 University Avenue, St. Paul, Minn. 
Asst. Maintenance Engr., 
Minn. Dept. of Highways. 

l\1owERY, CLARENCE W. 
Curtis Hotel, Minneapolis, Minn. 
Superintendent. 

l\1owRY, HARRY W. 
149 Fulton St., New York City. 
Western Electric Co. 

MoYER, AMos F. 

'08 c 

'06 E 

'10M 
3042 Snelling Ave., Minneapolis, Minn. 
Taro Mfg. Co. 

MoYER, MALCOLM B. '09 M 
114 Academy Green, Syracuse, N. Y. 
Sales Engineer. 

*MuELLER, HENRY J. 
M vESSEL, RoBERT W. 

South Bend, Indiana. 
South Bend Toy Mfg. Co. 
Asst. Sales Mgr. 

·MuLLER, CARL C. 
Robert St., St. Paul, Minn. 
American Hoist and Derrick. 

MUNGER, . MAURICE 

'05 c 
'21 c 

'18M 

'27M 
Generator Dept., Northern States Power Co., 
Minneapolis, Minn. 

MURDOCK, GEORGE B. 
18 Union St., S. Schenectady, N. Y. 

*MuRPHY, jOHN 

MURRAY, H. E. 
U. S. Engineers, Grand Rapids, Mich. 

MuRRAY, JoHN H. 
312 Genesee Bank Bldg., Flint, Mich. 
Engineer for Mr. E. W. Atwood. 

M URRISH, FREDERIC E. 
714 W. lOth St., Los Angeles, Calif. 
As'st. Secy., Petroleum Securities Co. 

MYERS, l\10RTIMER 
41 So. 22nd St., Flushing, L. I., N. Y. 

'26 E 

'06 c 
'27 c 
'17M 

'09 E 

'97 E 

The Maintenance Co., 449-53 W. 42nd St., 
N.Y. City. 

NAsH, RussELL 0. '23 E 
Westinghouse Elec. & Mfg. Co., Pittsburg, Pa. 
Electric R. R. Dept. 
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NASLUND, GusTAVE A. 
500 Roosevelt Ave., Eveleth, Minn. 

NASON, GEORGE L. 
1200 2nd Ave. S., Minneapolis, Mi~n. 
Nichols, Nason, and Cornell. 
Landscape Architects. 

N ASVIK, ADOLPH c. 
228 No. LaSalle St., Chicago, Ill. 

.'26 A 

'10 c 

'26 c 
Arch. Draftsman and Supt. with .Berlin & 
Swern, archts. 

NEBEL, WALTER H. 
147 Milk St., Boston, Mass. 
Stone & Webster, Inc. 

NEE, HAROLD E. ' 
Mason Fibre Co., Laurel, Miss. 

NEILL, CLARENCE L. 
Marshall, Minn. 

'11 E 

'24 E 

'28 E 

NEKOLA, JoHN w. '07 M 
NELSON, ARTHUR '28 M 

3340 43rd Ave. S. E., Minneapolis, Minn. 
NELSON, CARL c. '25 E 

E. Pittsburgh, Pa., Westinghouse Elec. & Mfg. 
Co. Elec. Design Engr. 

NELSON, CARL H. 
1029 Drexel Bldg., Philadelphia, Penn. 
Pacific Coast Lumber Co. 

NELSON, CLARENCE E. 
Minneapolis, Minn. 
N. S. P. Co. Generation Dept. 

NELSON, CLARENCE H. 
Main Engineering Bldg., U, of M. 
Minnesota Tax Commission, Engineer. 

NELSON, CLARENCE L. 
15 S. 5th St., Minneapolis, Minn. 
Minneapolis General Electric Co. 

NELSON, DoNALD 0. 
463 Kerby Street, Portland, Oregon. 
Truscon Steel Co. 

'10 E 

,'27 E 

'25 E 

'20 E 

'20 c 

NELSON, EDGAR M·. '24 E 
Traffic Eng., Ohio Bell Tel. Co. Room 1407, 
750 Huron Road, Cleveland Road, Cleveland, 
Ohio. 

NELSON, EDWARD K. '24M 
2105 W. Superior St., Duluth, Minn. 
Sales Mgr., Nelson Knitting Mills. 

NELSON, EDWARD s. '09 c 
715 Capitol Bank Bldg., St. Paul, Minn. 
C. H. Johnston, Architectural Manager. 

NELSON, EDWIN w. '25 c 
Box 216, Grand Rapids, Mich. 
U. S. Engineer's Office, Surveyor' and Inspector. 

NELSON, EINER '24M 
2225 W. Fourth St., Duluth, Minn. 

NELSON, ELMER A. '~3 c 
Mich. 70 5 Lincoln Bldg,, Detroit, 

*NELSON, GEORGE A. 
NELSON, GEORGE A· 

'12 E, '13 EE 
'25 c 

Washington, D. C., Aid, U. S. Coast & Geo. 
Survey, 

NELSON, GLENN '23 c 
231 Commonwealth Bldg., San Diego, Calif. 
Pacific Engineering Co. 

NELsoN, GusTAF A. 
28th Marshall St. N. E., Mpls. 
Clerk, Northern States Power Co. 

NELSON, MARK L. 
St. Paul, Minn; Ellerbey & Co. 

NELSON, MARTIN E. 
Box 84, RFD 4, Grantsburg, Wis. 
Concrete Inspector. 

NELSON, NEAL N. 
NELSON' NELS B. 

Minneapolis, Minn. 

'19 E 

'24 A 

'24 c 

'27 AE 
'04 c 

Minne·apolis Steel and Machinery Co., Manager, 
Tractor and Thresher Sales. 

NELSON, OscAR B. 
3229 30th Ave. S., Mpls. 
Charles L. Pillsbury Co. 

NELSON, OTIS s. 
905 W. 60th St., Los Angeles, Calif. 

NELSON, PAUL B. 

'05 c 

'07 M 

'26 E 
Suite 800, 500 N. Dearborn St., Chicago, Ill. 
Engr. College Magazines Assoc. 

NELSON, RICHARD L. '21 E 
3632 Park Ave., Mpls., 
Division Transmission Eng. N. W •. Bell Tel. Co. 

NELSON, RoBERT B. D. '26 E 
420 3rd Ave. S.; Minneapolis. 
Trans. Tester, N. W. Bell Tele. Co. 

NELSON, THORWALD E. '90 M 
720 Phoenix Bldg., Minneapolis, Minn. 
International Falls Realty Co. 

NEMEC, FRANK L. '09 M 
529 S. Seventh St., Minneapolis, Minn. 
Fegles Construction Co., Mechanical Engineer. 

:NERGAARD, LEON s. '27 E 
Research Lab. Vacuum Tube Development. 
Gen. Elec., Schenectady, N. Y. 

NEUBAUER, LOREN w. '26 c 
U of M., Minneapolis, Minn. 
College of Eng. and Arch., Instructor, Dept. 
of Math. and Mech. 

NEVILLE, EARLE L. 
209 Gilfillan Bldg., St. Paul, Minn. 
Foley Bros., General Contractors. 
Supt. of Construction. 

NEWBERRY, LESTER w. 

'20 

'22 c 
Dept. 7-G, 5842 Stony Island Ave., Chicago. 
Universal Portland Cement Co. 

NEWHALL, WILLIAM B. '00 M 
312.0 James Ave. S., Minneapolis. 
Wendell Philips Junior H. S.-Manual Train
ing Dept. 

NEWMAN, JoHN M. '23 E 
Milwaukee, Wis. 
Cutler-Hammer Mfg. Co., Engineering Dept. 

NICHOL, FRANK E. '25 c '26 MS (CE) 
463 Kerby St., Portland, Oregon. 
Engr., Truscon Steel Co. 

NICHOLS, BROWNING '10M 
31,05 Granada Ave., Tampa, Fla. 

NICKERSON, EDWARD '25 E 
179 Malcolm Ave. S. E., Minneapolis, Minn. 

NICKERSON, NEAL c. '18 c 
Carlton, Minn. 
Carl ton County Engineer, 

NIELSON, ANDRES H. '27 E 
Room 950, 72 W. Adams St., Chicago, Ill. 

NIELSEN, EuNICE V. '23 A 
412 Essex Bldg., Minneapolis, Minn. 
Lang, Raugland & Lewis. 

NIELSON, WALTER M. 
Durham, N. C. 
Duke University. 
lnstr. Physics. 

N !ERLING, GRANT c. 
Schenectady, N. Y. 
General Electric Company. 

NILSON, WILHELM 

'22 E 

'25 E 

'02 E 
R. F. D. No. 1, Box 77, Twin Valley, Minn. 
Farmer. 

NIMMER, wALTER B. 
Wisconsin Power & Light Co., 
Fond du Lac, Wis. 

NoBLE, JoHN F. 
Minneapolis, Minn. 
Noble Realty Co. 

NoEL, CLAY W. 
St. Catharines, Ont., Canada. 

'26 E 

'21 G 

'20 E 

Chief Engr. Canadien Croker Wheeler Co .. Ltd. 
NoGUEIRA, FREDERIC P. · '28 E 

Rua Visconde de Caravellas 29, 
Rio de Janeiro, Brazil. 

NORBERG, HANS A. 
General Elec. Co., Schenectady, N. Y. 

NoLAN, GEORGE C. 
NoRCRoss, ARTHUR F. 

280 Madison Ave., New York City. 
N. Y. Steam Co. 

NoRDENSON, ARNOLD 
17-28 N. 2nd St., Minneapolis. 
Exp. Engr., Mahr Mfg. Co. 

NoRDENSON, WILLARD H. 
Waterloo, Iowa. 
.T ohn Deere Tractor Co. 
Test Engr. 

'27 E 

'27 E 
'07 E 

'22M 

'26M 

NoRDLIEN, BERGER W. '22 E 
1331 Tyler St. N. E., Minneapolis, Minn. 
Electric Machinery and Mfg. Co. 

NoRDSTROM, CARL T. '14 c 
410 Hamm Bldg., St. Paul, Minn. 
Assoc. Highway Engr., U. S. Bureau of Public 
Roads. 

NORDSTROM, ERNEST ,A. 
2 Copeland Ave., La Crosse, Wis. 
Standard Oil Co. 
Construction Engineer. 

'22M 

NORDSTROM, MILTON E. '25 c 
940 E. Hennepin Ave., ·Minneapolis, Minn. 
Cowen & Co. 
Estimator and Designer. 

NoRDVALL, GLENN W. 
3328 26th Ave. S., Mpls. 
Mpls. Gen. Elec, 

NORELIUS, EMIL F. 
10 Courtland Apt., Dav'enport, Iowa. 

N ORELIUS, LEWIS M. 
Oroville, Wash. 

'23 E 

'08 M 

'06 c 
West Okanogan Valley Irrigation District. 
Project Manager. 

NORMAN, HENRY 
U. S. Eng. Offi~e, 
406 Federal Bldg., Milw., Wis. 

'27 c 

N ORMANN' ALAN K. . '28 c 
Highway Dept., Bureau of Public Roads, 
Hopkins, Minn. 

NORMANN, ROLF A. 
Elk River, Minn. 
Elk River Concrete Products Co. 

N ORRBOM, OscAR 
315 E. 41st St., Mpls. 

NORTNER, SYLVESTER E. 
State College, Pa. 
Penn. State College, Capt. of Eng. 

NoRTON, CLYDE W. '08 M, 
857 Grand Ave., St. Paul, Minn. 

*N OVIG, 0LE STEFFENSON 
NuTTING, HoRACE W. 

'24 c 

'26M 

'16 c 

'09 ME 

'03 c 
'25 c 

Box 424, Weslaco, Texas. Highway Dept. 
NYQUIST, RoY A. '27 AE 

A. Bentley & Sons Co., Toledo, Ohio. 
Struc. Eng. 

NYSTROM, PAUL E. '24 A 
Arch. Draftsman. 
First Central Bldg., Madison, Wis. 

NYVALL, CLIFTON s. '26 c 
3411 Pillsbury Ave., Minneapolis, Minn. 
Mgr. P. H. Nyvall & Sons, Inc. 

O'BRIEN' JOHN E. 
Savannah, Ga. 
Seaboard Air Line Ry. 
Chief of Motive Power and Equipment. 

'97 M 

O'BRIEN, RAYMOND J. '11 E 
3Oth and Walnut Sts., Phil., Pa. 
Asst. to Sales Mgr. Westinghouse. Elec. Co. 

O'BRIEN' THOMAS E. '25 c 
Room 1401, 212 W. Wash. St.,· Chicago, Ill. 
Ill. Bell Tel. Co., 

ODEGAARD, HAROLD T. '20M 
Portage, Wis. 
C. M. & St. P. R. R. Co. 
Foreman. 

O'DoNNELL, LAWRENCE '25 M 
861 N. Lafayette Park Place, Los Angeles, Calif. 

ODQUIST, CARL '23 c 
LeSueur, Minn. State Highway Dept. 

0FELT, GEORGE R. 
OHMAN, GEORGE u. 

406 Federal Bldg., Mil~aukee, Wis. 
OHMAN, LEo S. 

Eveleth, Minn. 
0KES, DAY I. 

'27 E 
'26 c 
'28 E 

'08 c 
1501 Merchants Bank Bldg., St. Paul, Minn. 
Partner Hanlon & Okes, Contractors. 

0KES, SIDNEY R. . '09 c 
1501 Merchants Bank Bldg., St. Paul, Minn. 
Partner -Hanlon & Okes, Contractors. 

0LAISON, CLIFFORD E. '15 E, '16 EE 
720 S. Kenosha, Tulsa, Oklahoma. 
Oklahoma High Line Construction Co. 

*OLIEN, HAMLET c.. '24 M 
OLIN' HENRY A. '23 E 

Minn. Power & Light Co., Duluth, Minn. 
OLMSTEAD, CHARLES F. '22 M, '23 ME 

1728 N. 2nd St., Minneapolis,• Minn. 
Asst. Sales Mgr. Mahr Mfg. Co. 

OLSEN, ARTHUR 0. '10 c 
827 W. Forest Ave., Muskegon, Mich. 
J. J. Olsen Co., Contractors. 

OLSEN, MELVIN s. 
2919 46th Ave. S., Minneapolis. 
Prin. Boys Vocational School. 

OLSON, ARNIM G. 
911 Church St., Evanston, Ill. 

'08 c 

'22 E 

Asst. Distr. Engr., Public Serv. Co. of No. Ill. 
OLSON, ARTHUR L. '24 M 

. 1901 Peck St., Manitowoc, Wis. 
Aluminum Goods Mfg. Co. Sales Research 
Engr. 

OLSON, c. MILFORD '24 c 
Evansville, Ind. . 
Arch. for lnt'I. Steel & Iron Co. 
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OLSON, CLARENCE '28 c 
1246 University Ave., St. Paul, Minn. 

OLSON' EDWIN E. '25 A 
2405 29th Ave. S., Mpls. 
Cordella & Olson, Architects. 

OLSON, ELMER J, E. '23 c 
Chisholm, Minn. 

. Oliver Iron Mining Co. Mining Engineer. 
OLSON, KENNETH M. '25 c 

53 W. Jackson Blvd., Chicago, Ill. 
Condron & Post, Designer and Detailer. 

OLSON, RICHARD H. '19 E 
Ry. Exchange Bldg., St. Louis, Mo. 
Electric Machinery Mfg. Co. District Sales 
Manager. 

OLsoN, RoY H. '23 E 
Chicago, Ill. 
Patent Attorney, 1133 Monadmock Bldg., 
53 W. Jackson Blvd. 
Cheever & Cox. 

OLSON, VERNON H. '25 c 
Special Agent, Hartford Ace. & Ind. Co., 
1401 Arrot Bldg., Pittsburgh, Pa. 

OLsTAD, OscAR A. 
New York City, N. Y. 
Blaw Knox Construction Co. 

OLTMAN' CHARLES A. 
27 5 East Fourth St., St. Paul, Minn. 
Asst. Engr., C. S. P. M. & 0. Ry. 

0RAM, RoBERT C. 
5129 Upton Ave. 
Minneapolis, Minn. 

0RBECK, MARTIN J, 

'11 M 

'03 c 

'11M 

'11 c 
106 E. Liberty St., Ann Arbor, Mich. 
Holland, Ackerman and· Holland, Prine. Asst. 
Engr. 

'26 E 0RNING, HAROLD 
4428 Colfax Ave. 

ORR, GEORGE M. 
S., Minneapolis, Minn. 

'15M 
2223 Emerson Ave. S., Mpls. 
306 Baker Bldg., G. M. Orr Co. 

OsBURN, RoY W. '27 
Minneapolis, Minn. 
Student Engr., Elec. Mach. Mfg. Co. 

OscARSON, GERHARD L. '22 E 
St. Louis, Mo. 
Sales Engr., Elec. Machy. Mfg. Co., B 21 Ry. 
Exch, Bldg. 

0SROWSKE, ARTHUR B. '28M 
401 98th Ave. W., Duluth, Minn. 

OsT, RoLAND E. 
Kaukauna, Wis. 

'22 c 
N. W. States Portland Cement Co. 

OTT, LEONARD E. 
1209 Bldrs. Exth. Supt., 
Inc., St. Paul, Minn. 

'14 C, '15 CE 
A. Guthrie & Co., 

OTTO, FREDERICK A. '04 E 
256 Broadway, New York, N. Y. 
Dist. Mgr. Stewart R. Browne Mfg. Co., Inc. 

OTTO, RoBERT W. '04 M 
2601 4th St. S. E., Minneapolis. 
Treas., Andrews Htg. Co. 

OusTAD, OLAF L. '15 c 
City Hall, Van Nuys, Calif. 
City of Los Angeles Street Design Dept. 

OVERHOLT, HARLEY G. '10 c 
Asst. t? Bridge Engr., Atlanta, Ga. 
c-o Ch1ef of Construction, City Hall. 

0VESTRUD, MELVIN '13 M '14 ME 
Stillwater, Minn. ' 
Twin City Forge & Foundry Co. 
Works Manager. 

OwENs, LEo E. 
St. Paul, Minn. 

'11 M 

Publisher, St. Paul Dispatch Pioneer Press. 
pAGE, MARK L. '03 E 

More Island, Calif. 
U. S. Navy, Radio Electrician. 

PAGENHART, CLARENCE C. '12 C 
Rochester, Minn. General Contractor. 

p ALDA, CHARLES H. '22 c 
1501 Merchants Bank Bldg., St. Paul, Minn. 
Hanlon and Okes. 

PALMER, HowARD B. '22 c 
Neenah, Wis. 
Kimberly Clark Paper Co. 

PALMER, RoY A. '21 E 
817 Financial Center Bldg., Los Angeles, Cal. 
National Lamp Works. 

PAN, WEN PING 
Hibbing, Minn. 
Oliver Iron Mining Co. Mining 

*P ANCRATZ, ALEXANDER 
PANCRATZ, FRANK J, 

· 1535 Cornelia St., Chicago, Ill. 
PANGBURN, CARROLL G. 

100 Central Ave., Kearney, N. J. 
Equip. Engr. Western Elect. Co. 

'16 c 
Engr. 

'05 M 
'08 E 

'22 E 

PAPENTHIEN, RoY 0. '21 G 
131 East Wisconsin Ave., Milwaukee, Wis. 
V elguth and Papenthien, Architects. 

PARDEE, CHARLES 'A. '12 E, '13 EE 
105 W. Monroe St., Chicago, Ill. 
Pres., World T.ravel Service, Inc. 

*PARDEE, WALTER S. 
pARK, JAMES I. 
pARKER, CLYDE 

R. F. D. No. 1, Minneapolis, Minn. 
pARKER, HELEN R. 

'77 A 
'27 AE 

'28 c 
'25 ID 

University of Minnesota, Minneapolis, Minn. 
Artist, Dept. of Zoology. 

pARKER, ROBERT M. 
1500 LaSalle Ave., Mpls., Minn. 

p ARKHURST, HARLEIGH 
Schofield Barracks, Honolulu. 
Major, Field Artillery. 

PARKIN, ORRIN G. 
Pine Island, Minn. 

pARRY, JOHN E. 
429 19th Ave. S. E., Minneapolis, 

pARSONS, SIDNEy A. 
Erie, Pa. 

'24 c 
'00 E 

'23M 

'26 E 
Minn. 

'25 E 

Engr., Ry. Equip. Engr. 
PARTEN, CARL D. 
PAUL, FREDERICK T. 

Dept., Gen. Elec. Co. 
'27M 
'09 c 

204 City Hall, Minneapolis, Minn. 
Supt. of Cons. and Field Engr., Cedar Bridge. 

PAULSEN, THORWALD s. . '22 c 
245 Longwood Ave., Boston, Mass. 
Supt. on bldg, construction for Harvard Uni-
versity. · 

PAULSON, JoSEPH B. 
Leavenworth, Wash., Box B c-o G. N. Ry. 
Asst. Engr. 

PAUSE, HAROLD A. '23' E 
599 Fuller Ave., St. Paul, Minn. . 

PAVEK, WILLIAM J, '19 M, '20 ME 
1822 S. 50th Ave.; Cicero, Ill. 

PAYNE, HAROLD G. 
519 Park Sq. Bldg., Boston, Mass. 
Jackson and Moreland. Engineer. 

PEARCE, JOHN H. 
2207 24th St. N., Seattle, Wash. 

PEARSON, CHARLES w. 

'06 E 

'07 E 

'21 E 
1321 Walnut St., Philadelphia, Pa. 
Construction Dept., General Electric Co. 

PEARSON, EINAR 0. '27 c 
702 N. Monroe St., Peoria, Ill. 

PEARSON, GEORGE 
Sheridan, Wyoming. 

PEARSON, HAROLD T. 
Easton, Wash. 

PEASE, MAYNARD w. 
PEASE, RAYMOND A. 
PECK, LLOYD 

Drawer 202, La Salle, Ill. 

'28 AE 

'27 

'10M 
'12 C, '13 CE 

'23 c 
Asst. Gen. Mgr., Laundry-owners, N. A. of U. 
S. and Canada. · 

PECKHAM, HAROLD E. '23M 
St. Paul, Minn. 
N. S. P. Co~ Gas Distribution Engineer. 

PELLEY, LLOYD L. '24 E 
Minneapolis, Minn. N. S. P. Co. 

PENDERGAST, WEBSTER G. '25M 
29th and Marshall N. E., Mpls. 
Engineer, Riverside Sta., N. S. Power Co. 

PENGILLY, JosEPH H. '11 E 
1237 Huntington Drive, South Pasadena, Calif. 

PEOPLES, JoHN s. '14 M 
Chicago, Ill. 
Development Branch, Western Electric Co. 
Hawthorne Station. 

PERSON, OTTO c. '24 AE 
913 Pioneer Bldg., St. Paul, Minn. 
Schuett-Meier Co. 

PESEK, CYRIL P. '25 AE 
221 Fawkes Bldg., Hennepin and H~rmon, 
Minneapolis. ' 

PETERS, CHAS. M. '27 E 

PETERS, WALTER C. 
St. Paul, Minn. 
N. S. P. Co. 
Mech. Eng. Gas Production Dept. 

PETERS, WILLIAM G. 
Tacoma, Wash. 
Real Estate and Mortgage Broker. 

PETERSON, ALBERT E . 

'22M 

'83 c 

'19 E 
72 W. Adams, Chicago, Ill. 
Commonwealth Edison Company. 

PETERSON, ALBERT L. '14M, '15 ME 
Fargo, N. D. 
Peterson-Larson Electric Co. 

PETERSON, A. M. 
400 E. Seventh St., St. Paul, Minn. 

PETERSON, ARTHUR P. 

'14 E 

'19 E 
515 Cathedral St., Baltimore, Md. 
Assoc. of Electragists. Mgr: of Mary land Di
vision. 

PETERSON, ARTHUR s. '24 M 
PETERSON, BARNEY J. '12 c, '13 CE 

Dept. of Interior, Washington, D. C. 
U. S. Geologic Survey. 

PETERSON, CLARENCE A.· 
Washington, D. C. 
Treasury Department. 

PETERSON, CLARENCE R. 
Room 202, Union Station, Chicago, lll. 
Draftsman, C. M. St. P. & P. Ry. 

PETERSON' EVERETT L. 
245 9th Ave. N., Minneapolis. 
Board of Education, Architect. 

PETERSON, GARVIN E. 
125 North St., Tracy, Minn. 

PETERSON, GEORGE T. 
4516 Gladstone St., Duluth, Minn. 

PETERSON' HAROLD c. E. 

'OS E 

.'25 c 

'25 A 

'25 c 
'08 M 

'25 c 
408 Selby Ave., St. Paul, Minn. 
Mgr. Contracting and Bldg. 

PETERSON, HAROLD L. '16 c, '17 CE 
847 N. Broad St., Philadelphia, Pa. 
Marmon Philadelphia Co. 
General Manager. 

PETERSON, HAROLD R. 
Box 273, Orofino, Idaho. 
Resident Engineer, N. P. R. R. 

PETERSON I HAROLD w. 
4455 41st Ave. S., Minneapolis, 

PETERSON, LAURENCE L. 

'18 G 

'21 E 
Minn. 

'25M 
Milwaukee, Wis. Erecting Engr. Nordberg 
Mfg. Co. 

PETERSON' LEWIS E. '25 E 
610 Spies Ave., Manominee, Mich. 
Manominee & Marionette Light & Traction Co. 

PETERSON' LLOYD L. H. '24 c 
109 8th St. S., Fargo, N. D. 
Union Heat, Light & .Power Co. 

PETERSON, NEANDER E. 
934 S. 4th St., Springfield, Ill. 

PETERSON, PETER I. 
Milwaukee, Wis. 
Cutler-Hammer Mfg. Co. 
Sec. of Complaint Comm. 

PETERSON, RANDALL 
Willmar, M·inn. 

PETERSON, RICHARD M.' 
State Bank of Cokato, Cokato, Minn. 

PETERSON, VANCE C. 
Dept. 9864-6 Kearney, N. J. 
Westinghouse Elect. & Mfg. Co. 

PETERSON, VoLGAR 
Box 193, Pine River, Minn. 

PETERSON, WILLIAM w. 
Minot, N. D. 
City Engineer, City Hall. 

'22 c 
'20 E 

'28 E 

'20 E 

'20 E 

'28 E 

'16 c 

PETRICH, ALFRED c. '19 E 
Mgr. Seattle Dist. Garland Affolter Engr. 
Corp. 

PETTERSEN, WILBER E. '28M 
64 Belvidere Way, Akron, Ohio. 

PHELPS, RAY R. '10 E 
Kelso, Wash. 
Motor Inn Garage, 5th and o·ak Streets. Owner. 

PIERCE, wALTER H. '26 M 
Box 202, LaSalle, Ill. 
Director, Dept. of Engr. National Asso. 

PIERsoN, JoE W. '19 E 
Crawford Ave. Station, Chicago. 
Commonwealth Edison Co. 

PIKE, JAY R. '26 M 
Apt. 3 6, Stratford Arms, 6 Green St., 
Pontiac, Mich. 
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PILGER, CLARENCE L. '27 E 
Northern States Power Co., Minneapolis, Minn. 

PrNSKA, LAWRENCE F. '22 C 
St. Pan!, Minn., 903 Globe Bldg. 
L. P. Wolff, Consnlting Engineer. 

PLANK, HowARD G. '22 E 
Engr., Summit Hospital, Oconomowoc, Wis. 

PLATZER, GEORGE ]. '27 c 
Minneapolis, Minn. 
Rodman, C. M. St. P. & P. R. R. 

PLEss, ARNOLD G. 
Albert Lea, Minn. 
City Engineer. 

PLOWMAN, GEORGE T. 
9)/;; Madison St., Cambridge, Mass. 
Artist. 

PoDosrN, JoHN 
3260 Maypole Ave., Chicago, Ill. 

POHL, LOREN F. 
St. Paul, Minn. 
Room 1234, Gr. Nor. Ry. Bldg. 

PooRE, ORSON B. 
Federal Dam, Minn. 
Proprietor, Summer Resort. 

PosTMA, JoHN 
72 W. Adams St., Chicago, Ill. 

PoTTER, RoBERT P. 
c-o Dick & Bauer, Arch., 
328 Century Bldg., Milwaukee, Wis. 

PouLSEN, GEORGE F. 
Builders Exchange, St. Paul, Minn. 
Asst. Mgr., Paul Steenberg Constr. Co. 

'20 c 

'92 A 

'21 E 

'27 

'09 E 

'25 E 

'26 A 

'17 A 

PowELL, KNox A. '20 M 
Essington, Pa. 
Engr., Tool Design Dept. 
Turb. Eng. Div. W. E. & M. Co. 

PowELL, Lours H. '24 c 
University of Minnesota, Minneapolis, 1\-Iinn. 
Graduate Student in Geology. 

PowELL, Lours H. '24 c 
Humboldt High School, St. Paul, Minn. 
Science Teacher, Humboldt and August Sts. 

PRATT, ARTHUR c. '99 E 
Butte, Mont. 
The Montana Power Co. 

PRATT, BENJAMIN A. '15 c 
Minneapolis, Minn .. 
Teacher, South High School. 

PREHN, VICTOR N. '27 E 
21st St. and Clinton Ave., Irvington, N. J. 
Lab. Asst. Pub. Service Elec. & Gas Co. 

PRENDERGAST, ARTHUR A. '03 c 
3050 Fourth Ave. So., Minneapolis, Minn. 
Industrial Contracting Co. Vice-President. 

. *PRENDERGAST, pAUL S. '00 C 
PRENTICE, RoBERT S. '08 E 

740 E. North St., Indianapolis, Ind. 
The Philip Carey Co. Branch Manager. 

PRICE, CLARENCE R. '20 E 
Room 947, Empire Bldg., Milwaukee, Wis. 
Sales Engr., Milwaukee Office, 
Century Elec. Co. 

PRICE, JoHN R. '14 c 
Slayton, Minn. Graveling Contractor. 

PRICHARD, CHARLES E. '25 c 
3120 Grand Ave. S., Mpls., Minn. 
Barrett Co., 1-19th Ave. S. 

PRIEDEMAN, GEORGE w. 
143 27th Ave. S. E., Minneapolis. 
Vice President and Secretary, 
J\1pls. Ornamental Iron Co. 

'08 M 

PRIOR, CHARLES '28 c 
V. S. Department of Interior, Geological Survey, 
Post Office Bldg., Tuscaloosa, Alabama. 

PRUDDEH, GEORGE H., JR. '17 A 
Owner Pruden-San Diego Airplane Co., 
Foot of Juniper St., San Diego, Calif. 

PULVER, RICHARD F. 
Duluth, Minn. 
Minn. Power and Light Co. 
Power and Sales Engineer. 

PURDY, IRVING B. 
106 Bryant Bldg., Lakeland, Fla. 
Billman-Purdy Co. 

*PuRvEs, LELAND E. 
PUTNAM, GEORGE w. 

Dept. of Health, Chicago, Ill. 
Division of Dairy Products, Director. 

'23 E 

_'20 c 

'12 E 
'18 G 

PuTZ, JoHN H. '14 E, '15 EE 
R. F. D., Spooner, Wis. 

QUENSE, JoHN '01 C, '02 M 
1322 East 63rd St., Seattle, Wash. 

QuiGGLE, ARTHUR W. '13 C, '14 CE 
428 First St. N ., Minneapolis, Minn. 
The Creamette Co. .Qeneral Manager. 

QuiNE, WILLIAM M. '26 E 
Stevenson, Minn. 

QurNN, EDwARD I. 
Minneapolis, Minn. · 
Mpls. Steel !Vr'ach. Co. 

QuiNN, JoHN I. 
· 212 Court House, Duluth, Minn. 

'25 c 

'08 c 
QUINN, URSULA R. '25 c 

394 University Ave., St. Paul, Minn. 
RADER, CLARENCE M. '17 c, '17 CE 

1310 Realty B. B. Bldg., Miami, Fla. 
RAKOV, ABNER '28 A 

1502 11th Ave. N., J\Iinneapolis, J\1inn. 
RAMM, THEODORE D. '13 E 

Youngstown, Ohio. 
Penna-Ohio Power and Light Co. 
Asst. Electrical Engineer. 

RAMSTAD, EDWARD c. '03 M 
1939 Euclid Ave., Berkeley, Calif. 

RAMEY, JoHN M. '28 AE 
319 19th Ave. S. E., Minneapolis, Minn. 

RAND, LARS ' '12 M, '13 ME 
4837 Wayburn, Detroit, Mich. 
Delco Co. 

RANGER, DoNALD R. '24 c 
Byllesby Engr. Co. Chippewa Falls, Wis. 

RANK, SAMUEL A. 
1929 Walnut St., Boulder, Colo. 

RANKIN' DEAN w. 
212 W. Washington St., Chicago, Ill. 
Ill. Bell Telephone Company. 

Ri\NKIN, RENVILLE s. 
6 N. Michigan Ave., Chicago, Ill. 
Pearse, Greeley and Hansen. 

'75 c 
'25 AE 

'14 c 

RANSOM, GLEN B. '22 E 
750 Huron Road, Room 904, Cleveland, Ohio. 
Div. Trans. Engr., Amer. Tel. & Tel. Co. 

RANSOM, RALPH w. '23 M 
Sioux Falls, S. D. 
Care Johu Morrell & Co., Master Mech. 

RASEY, RAYMOND R. '26 A E 
527 Marquette Ave., Mpls., Minn. 

· Service Engr., N. W. Fuel Co. 
RAsK, Lours G. '03 E 

Schenectady, N. Y. 
Marine Engineering Dept., G. E. Co. 

RATH, HARVEY C. '23 E 
Erie, Pa. 
General Electric Co., Erie Works. 

RATHBURN, GEORGE A. '24M 
Glen Lake, Minn . 
Patient at Glen Lake Sanitarium. 

RAUGLAND, ARNOLD I. '20 A 
412 Essex Bldg., Minneapolis, Minn. 
Lang, Raugland & Lewis, Archs. and Engrs. 

RAUSCHER, PAUL F. '27 E 
RAWSON, RALPH H. '07 M 

Box 1510, RFD No. 6, Portland, Oregon. 
Consulting Timber Engr. 

REARDON, JoHN M. '22 c 
St. Paul, Minn. 
Dept. of Public Works. Asst. Civil Engr. 

*REASONER, CARL M. '20 M, '21 ME 
REDDING, JAMES '27 E 

General Elec. Co., Schenectady, N. Y. 
REDIN' R. K. . '26 AE 

1246 University Ave., St. Paul, Minn. 
Draftsman, State Highway Dept. 

REED, ALBERT I. '85 c 
U. S. Engineer's Office, Milwaukee, Wis. 
Asst. Engineer. 

REED, ARTHUR L. '06 c 
Reed and Sherwood Mfg. Co. Anoka, Minn. 

REED, HENRY ~. '25 E 
Brookings,· S. D. 
Instr. S. D. State College. 

REEVE, CHARLES H. '19 E 
Hibbing, Minn. 
Hibbing High School and Junior C~llege. 
Instr., Electricity. 

REEVE, HowARD E. 
420 Equitable Bldg., Des Mo\nes, Ia. 
Asst. Supt. Dist., Electric Light Co. 

REID, HARRY A. 
Minn. 

'23 E 

'10 E 
1710 3rd Ave. S., Mpls., 

RmDHEAD, FRANK E. 
213 City Hall, Minneapolis, 
Combustion Engineer. 

'93 E, '98 EE 
Minn. 

REQUE, STYRK G. '01 E 
802 Hamilton St., Allentown, Penn. 
Penn. Power and Light Co. 

REUTER, PETER T. '21M 
141 Milk St., Boston, Mass. 
Mgr., Boston Office, Bailey Meter Co. of Cleve
land. 

REzAB, JoHN L. '07 E 
72 W. Adams St., Chicago, Ill. 
Public Service Co. 

RHAME, PAUL w. '20M, '21 ME 
Flint, Michigan. 
Chief Insp., A .. C. Spark Plug Co. 

RHOADES, HERBERT E. '26 E 
Apt. 302, 1368 LaSalle Ave., Mpls. 

RICHARDSON, PHILIP E. '25 E 
Fort Wayne, Indiana. 
Fractional HP Motor Sales, Gen. Elec. Co. 

RICHARDSON, RALPH A. '27 M 
14 Union St., Ecoise, Mich. 

RICHARDSON, WILBUR P. 
1202 Sauer Ave., Richmond, Va. 
Chesapeake & Ohio R. R. 

RIDDELL, J o:HN DoNALD 
''irginia, Minn. 

RiEDESEL, GEORGE M. 

'99 M 

'28 E 

'17 A 
Office of State Architect, Madison, Wis. 

RIEGEL, Lours F. '11 E 
Electric Bldg., Richmond, Va. 
Virginia Electric and Power Co. 
General Sales Mgr. 

RIEKMAN, HERMAN w. '17 c 
Struct. Engr., Leonard Constr. Co., Chicago, 

RIGG, ALWIN E. '25 A 
606 St. Peter St., St. Paul. 

RrNELL, ERic '28 c 
515 15th Ave. S. E., Minneapolis, Minn. 

RINGSRED, ARTHUR c. '06 M 
4632 Grand Ave., Duluth, Minn. 
Mech. Eng., Diamond Calk and Horseshoe Co. 

RrNGSTRoM, GEORGE H. '27 E 
RINGSTROM, IVAN G. '12 E, '13 EE 

Water Departm-ent. St. Paul, J\1inn. 
RINGWOOD, JAMES '28 C 

317 Union St., Joliet, Ill. 
RITCHIE, JoHN R. '16 M, '17 ME 

1615 Polk St. N. E., Mpls. 
Mgr. Production & Engr. Rotary Snow Plow Co. 

RoBBINS, ORISON B. '03 C 
13th St. and Pennsylvania Ave., 
Washington, D. C. 
Asst. Engr., Southern Ry. 

RoBERTS, DIMON A. '27M 
Dayton, Ohio, Jr. Mech. Engr. 
Material Div. U. S. Army Air Corps, Wright 
Field. 

RoBERTS, EARL H. '15 M, '16 ME 
216 W. Water St., Milwaukee, Wis. 
Secy., Seefeld Investment Company. 

RoBERTS, HENRY M. '28M 
324 60th Ave. E., Duluth, Minn. 

ROBERTS, NORMAN A. '26M 
1917 Brown, Milwaukee, Wis. 

RoBERTsoN, BuRTON J. '14 E, '15 EE 
Assoc. Prof. Gas Eng. and Automotives, U. of 
Minn. 

RoBERTSON, CHARLES N. '08 c 
New VIm, Minn. 
Highway Engineer, Brown County. 

RoBERTSON, HANEY M. '28M 
Morgan-Gerrish Co., Minneapolis, Minn. 

RoBERTsoN, KENEFICK '25 EE 
Sioux Falls, S. D. 
N. S. P. Co. 

RoBERTSON, PHILLIP W. 
2545 7th Ave., New York. 
Interborough Rapid Transit Co. 

*RoBERTSON, SoREN M. 
RoBISON, ARcHER R. 

Box 813, New Beaunfels, Texas. 
ROBINSON,- LAWRENCE T. 

Schenectady, N. Y. 
General Electric Co. 

ROBINSON, pARKE D. 
3225 Dupont Ave., Minneapolis, 

ROBINSON, RICHARD B. 
RocKWELL, HARVARD S. 

Olney J. Dean & Co. 
Minneapolis, Minn. 

'01 M 

'13 M 
'09 E 

'26 EE 

'25M 
Minn. 

'27 E 
'14 c 
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RocKWOOD, FLETCHER '14 E, '15 M 
877 Goodrich Ave., St. Paul, Minn. 
Att., G. N. Ry. 

RoE, HARRY BuRGEss '08 E 
University· of Minnesota, Minneapolis, Minn. 
University Farm Campus, Asso. Prof. of Agric. 
Engr. 

RoEPKE, OTTO B. 
Takoma Park, Md. 
Principal Exatniner, U. 

RoGERS, H. BARRETT 

RoLFE, WEsT A. 
Butte, Montana. 

'06 EE 

S. Patent Office. 
'27 E 
'13 c 

Anacond·e Copper Mining Co., Asst. Engineer. 
RoLLIN, HAROLD E. '26 M 

Proctor and Gamble Co., I vorydale, Ohio. 
Crisco Plant. 

RoME, RoBERT C. '22 EE 
Sec. of Conversion Cmnmittee, 
N. W. Bell Tel. Co., Des Moin,s, Iowa. 

ROMERO, CIRILO L. '17 E, '18 M 
H~vana, Cuba. 
Eastern Cuba Cane Sugar Corp. 

RoNNING, NoRMAN B. '27 E 
530 Hanna Bldg., Cleveland, Ohio. 

RooD, ARNOLD E. '22 EE 
928 Lake Ave., Racine, Wis. 
The Milwaukee Elec. Ry. & Light Co. 

*RooD, OLAF T. '22 E, '23 M 
Roos, FRANK T. '24 C 

Mpls. St. Ry. Co., Traffic Dept. 
RooT, FRANK R. '24 AE 

1117 Chaplin St., Wheeling, W. Va. 
Supt. and Estimator for Engstrom & Wynn. 

RosE, NORMAN W. '06 M 
Duluth, Minn. 
Duluth and Iron Range R. R. Co. 
Electrical Engineer. 

RosENBERG, RAHIL A. 
215 N. 2nd St., Minneapolis, Minn. 
Production Engr., Waters-Genter. Co. 

RosENBLOoM, ABRAHAM 
5466 Ingleside Ave., Chicago, Ill. 

'24 A 

Tractor Designer, International Harvester Co. 
RosENDAHL, HAROLD R. '22 M 

Production Engineer, Water-Center Co., 
215 N. 2nd St., Minneapolis. 

RosENTHAL, OscAR 
502 National Bldg., Cleveland, 0. 
The Louden Machinery Co. 

RosENTHAL, PAUL 
53 W. Jackson Blvd., Chicago, Ill. 
H. R. Bradley and Company. 

RosiNG, DoNALD C. 

'19 c 

'22 c 

'27 c 
Highway Construction, Shell, Wyoming. 

RosoK, lNGWALD A. · '03 EE 
P. 0. Drawer J., Bisbee, Arizona. 
Mgr. Arizona Edison Co. 

*RosoK, PETER A. 
Ross, KENNETH R. 

32 W. Superior St., Duluth, Minn. 
Minn. Power & Light Co: 

Ross, RussELL H. 
32 West Superior St., Duluth, Minn. 
Minn. Power and Light Co. 

RosTON, REES 
833 S. Fedora St., Los Angeles, Calif. 

RoTH, LEwrs M. 

'04 EE 
'24M 

'18 EE 

'28 AE 

'11 c 
1112 Builders Exchange, St. Paul, Minn. 
Kalman Steel: 

RoTHI, PAuL '04 c 
U. S. Reclamation Service. 
Imperial Irrigation District, Imperial, Cal. 

RouNDS, FRED M. '95 E 
Dallas, Tex. 
Supplies Supt., S. W. Bell Tel. Co. 

RoussEAU, CLIFTON C. '24M 
Crosby, N. D. 

RoY, MrLO C. '21M 
Duluth, Minn. 
Fairbanks, Morse & Co. 

R UEMMELE, A. E. '12 E, '13 M 
Straus Bldg., Chicago, Ill. 
Steel Mills and Power Plants with 
Freyn Engineering Company. 

RuFsvoLD, OLAV M. '15 E, '16 C 
1246 University Avenue, St.· Paul, Minn. 
Asst. Bridge Engineer, J\IIinnesota Highway 
Commission. 

RussELL, CARL A. '16 E 
Ft. Benning, Fla. 
Capt. of Infantry, ·u. S. Army. 

RussELL, WINFRED W. '23 E 
315 W. Washington St., Chicago, Ill. 
Ill. Bell Telephone Co. Chief Engr. Office. 

RYAN, LOIEL s. '12 c, '13 CE 
111 First St. N. E., Little Falls, Minn. 
Wholesale and Retail Hardware Co. 

RYAN, RoBERT l\1. 
J\IIinneapolis, Minn. 
807 Lincoln Bank Bldg., Mpls. 
Engr.-Dist. Dept., N. S. Power Co. 

RYAN, WILLIAM T. 
Univ. of Minn., Minneapolis, Minn. 
Electrical Engineering Bldg. 

RYDEEN, FRANCIS G. A. 
Knob Lick, Mo. 
General Store. 

RYDEEN, ]AMES 
Taylors Falls, Minn. 

'23 E 

'15 E 

~05 M 

'28 c 
SALISBURY, WILLIS R. '10 G 

201 Main St. S. E., Minneapolis, Minn. 
Salisbury and Satterlee Co. Secy. 

SALSTROM, PAUL S. 
925 Euclid Ave., Cleveland, Ohio. 
General Electric Co. 

SALTWICK, ANDREW 
U. S. Engineers Office, Duluth. 

'26 E 

'24M 

·SAMPSON, CLIFFORD L. '23 E, '25 EE 
803 Telephone Bldg., Omaha, Nebr. 

SANDBERG, CLIFFORD H. 
Railroad Exchange Bldg., Chicago, Ill. 
Santa Fe R. R. 

'26 c· 

SANDER, THEODORE, ]R. '19 E 
Goldman, Sachas & Co., 30 Pine St., New York. 

SANDVIG, LAWRENCE A. '26 c 
300 W. Adams St., Chicago, Ill. 
U. S. Gypsum Co. 

SANNICOLO, JOSEPH F. '22 E 
Virginia, Minn. 
Asst. to Civil Engineer. 

SANTELMAN, RALPH '27 c 
Minn. Highway Dept., St. Paul, Minn. 

SARTELL, pAGE M. '24 M 
Navy Yards, Philadelphia, Pa. 
Aero Eng. Lab., Naval Aircraft Factory. 

SATORI, RoY H. '21 E 
Schenectady, N. Y. General Electric Co. 

SAUER, ARTHUR A. '23 c 
Los Angeles Co. Architectural Dept. 
1005 Hall of Records, Los Angeles, Calif. 

SAUSEN, BERT R. '13 M 
943 N. Harvey. Ave., Oak Park, Ill. 

SAVAGE, EDWARD s. . '97 M 
215 Darthmouth St., Ro~hester, N. Y. 

SAWYER, EMERSON D. '10 c 
230 E. Huron St., Chicago,' Ill. 

ScHALLER, GEORGE C. '23 C 
James E. Gray, Inc., Cambridge, Mass. 
Civil Eng. 

ScHAVONE, ANTHONY P. 
Electrical Engineering Dept., 
University of Minnesota, 
Minneapolis. Minn. 

ScHILDT, WrLLIAM F. H. 
1001 Electric Bldg., Buffalo, N. Y. 
General Electric Co. 

ScHILLING, THEODORE F. 
4529 2nd Ave. South, Mpls. 
Mahr Mfg. Co. 

ScHLATn1AN, EDWARD C. 
Alberta, Minn. Farming. 

ScHLENK, JoHN J. 
1229 Plymouth Bldg., Mpls. 
Gen. Insp. :Bureau. 

'28 E 

'08 E 

'24 E 

'08 c 
'23 c 

'18 E ScHLENK, HuGo, JR. 
4307 S. Roman St., New 
Celotex Co., Marrero, La. 

Orleans, La. 
Research Eng. 

ScHLIEP, CARL J. '28 E 
Ideal Elec. Mfg. Co., Mansfield, Ohio. 

ScHMID, RoBERT J. '08 E 
Union Bank & Trust Co., 
Los Angeles, Calif. Appraiser. 

ScHMIDT, RoLAND L. '25 c 
3015 Calhoun Blvd., Minneapolis, Minn. 

ScHNECKLOTH, HARRY H. '25 E 
Omaha, Neb. 
N. W. Bell Telepho\)e Co. 

SCHNEIDER, FRANK M. '27 M 
ScHOEPF, ALFRED W. '08 E 

508 Bethlehem Bldg., Fairmont, W. Va. 
Ele10t .. Supt., Monongahela West. Penn. Pub-
lic Serv. Co. · 

ScHoLz, EDMUND H. 
Illinois Bell 'relephone Co., Chicago, 

ScHOTTLER, GEoRcm J. 
149 Broadway, New York, N. Y. 

'27 E 
Ill. 

'23 E 

Patent Atty., c-o Emery, Booth, Janney & 
Varney. 

ScHow, GARFIELD G. 
Contractor. 3021 Holmes Ave. S., Mpls. 

*ScHow, HARRY A. 

ScHow, WrLLIAM P. 
8 717 Dayton St., Seatt1e, Wash. 

'24 E 

'06 E 
'07 E 

ScHROEDER, CARL W. '14 E, '15 EE 
17 E. 42nd St., New York C_ity. 

ScHROEDER, CLARENCE A. 
72 W. Adams St., Chicago, Ill. 
Commonwealth Edison Company. 

ScHROEPFER, GEoRGE 
2694 University Ave., St. Paul, Minn. 

'26 E 

'28 c 
ScHucK, RoY D. '25 E 

Stillwater, Minn. 
Elect. Eng., N. S. Power Co. 

ScHULTZ, ALBERT W. '27 E 
603 Washington Ave. South, Mpls. 
Sales Engr., Cash Co. 

SCHULZ, ALEX A. '26 c 
Nashville, Tennessee. 
Tenn. Highway Department. 

ScHuLz, ELTON .A. '16 :E 
R. R. No. 2, Grand Forks, N. D. 
Farming. 

ScHULZE, LEROY E. '27 E 
Electric Machinery Co.,. Minneapolis, Minn. 

ScHUMACHER, JoHN H. '03 E 
187 Portage Ave., Winnipeg, Canada. 
President, Schumacker, Mackenzie, Kummen L., 

ScHWARTZ, JoHN S. '19 A 
5834 Calumet Ave., Chicago, Ill. 
Designer, Geo. W. Moyer & Son. 

ScHwErso, CLIFFORD C. '23 E 
488 Sexton Bldg., Minneapolis, Mi11n. 

ScHwEoEs, WALTER. F. '06 E 
714 Wolvin Bldg., Duluth, Minn. 
Oliver Iron Mining Co. 

ScHWEPPE, WALTER A. '26 E 
Eng. Dept. Interstate Power Co., Dubuque, Ia. 

ScLAROW, ABRAHAM '23 C 
41 Snelling Ave., Duluth, Minn. 
Manhattan Woolen Mills. 

ScoBIE, FRANCIS G. '08 E 
Superior, Wis. 
Philadelphia & Reading Coal Co. 
Master Mech. 

ScoTT, ELMER C. '15 C, '16 CE 
Bloomington, Minn. 
Ford Motor Co. 

ScoTT, FRANKLIN B. 
2110 Tenth Avenue, Hibbing, Minn. 

'26 E 

ScoTT, HERBERT L. '23 E 
609 Third Ave. S., Minneapolis, Minn. 
N. W. Bell Telephone Co. 

ScoTT, WILLARD W. 
1st Lieut., Coast Artillery Corp., 
Fort Shafter, Honolulu. 

SEAR, ARTHUR w. 
3300 Federal St., Chicago, Ill. 
Armour Institute of Technology. 
Instructor. 

SEARS, Dow I. 
Irortwood, Michigan. 
Ironwood Water and Gas Dept. 

SEBO, ARTHUR 0: 
l\1inneapolis, Minn. 
Bailey Meter Co. 
Service and Sales Engineer. 

SEEGER, FRANKLIN H. 
Annandale, Minn. 

SEEMANN, ERNEST w. 
909 Alworth Bldg., Duluth, Minn. 
Whitney Bros. Co. 

SELANDER, KARL w. 

'17 E 

'23 E 

'14 c 

'24M 

'28 E 

'20 c 

'22 E 
Room 1404, 212 W. Wash. St., Chicago, Ill. 
Ill. Bell Telephone Co. 

SESSENG, GUNNAR '24 M 
Jett & Steimke, 323 M. & M. Bank Bldg. 
Milwaukee, Wis. 

SHARPLESS, WM. M. '28 E 
Radio Research, Bell Telephone Laboratories, 
Cliffwood, New Jersey. 

SHAVOR, GEORGE J. '25 E 
Sales Serv. Mgr., Elec. Mach. Co., Mpls. 
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SHEEKMAN, HARVEY z. 
488 Diversey Ave., Chicago, III. 
Commonwealth Ed.ison Co. 

SHEFFIELD, FRED w. 
P. 0. Box 549, Fargo, N. D. 
Vice Pres., Fargo Bridge & Iron Co. 

SHEIRE, JAMES B. 

'24 E 

'09 c 

'28 E 
Montana Power Co., Great Falls, Mont. 

SHELLENBERGER, HIRAM R. '20 1\tl 
Bombay, India. 
c/o Standard Oil Company. 

SHENEHON, FRANCIS c. '95 c, '00 CE 
839 Met. Bank Bldg., Minneapolis, 'Minn. 
Consulting Engineer. 

SHEPARD, DoNALD D. 
143 Lafayette Blvd., Detroit, Mich. 

SHEPARD, GEORGE l\1. 
312 Endicott Bldg., St. Paul, Minn. 
Chief Engr., N. S. Contracting Co. 

SHEPHERD, BuRCHARD P. 

'11 E 

'09 c 

'95 M 
609 Morgan Bldg., Broadway and Washington, 
Portland, Oregon. 
Osteopath. 

SHEPLEY, CHARLES R. 
416 S. 5th St., Mpls. 
Contr. Engr., Pike & Co. 

SHERWOOD,. EDWARD B. 
Brownsville, Texas. 

SHJPPAM, WILLIS 
2769 So. Upton Ave., Mpls. 

'02 c 

'20 c 
'09 M 

Major, C.A.C., Univ. of Minn. R.O.T.C. 
SHUCK, GORDON R. '06 E 

Univ. of Wash., Seattle, Wash. 
Asst. Prof. in E. E. 

SHUIRMAN, GABE '21 E 
1826 Broadway, Flint, Mich. 

SHUMWAY, ERNEST J. '00 E 
Robbinsdale, Minn. 

SICKEL, EDWIN c. '23 E 
Northern States Power Co., St. Paul, Minn. 

SIEGMANN, CHESTER w. '20 E 
1916 14th Ave. S., Mpls. Standard Wood
Working Co. 

SILLIMAN, HENRY D. 

SILLMAN, pAUL 
1157 Wabash Ave., Chicago, Ill. 
Seattle, Wash. 
City Engineer's Office. 

SILVERMAN, EMIL l\1. 
909 Logan Ave. N., Mpls. 
Mpls. Steel & Mach. Co. 

SILVERMAN, IsADORE W. 
1342 Penn Ave. N., Mpls. 

SIME, THEODORE L. 
Greene and Chelton Ave., 
Germantown, Philadelphia, Pa. 
H. A. Hamilton Co. 

SIMMON, KARL A., ]R. 
San Francisco, Calif. 
Pacific Coast Transp. Mgr. 

'97 M 
'28 c 

'22 c 

'24 A 

'23 A 

'05 E 

Westinghouse Elec. & Mfg. Co. 
SIMMONDS, RICHARD RoY '21 C 

Jr. Engr. U. S. Engineer Office, Duluth, Minn. 
SIMMS, CHARLES G. . ' '24 M 

A. C. Spark Plug Co., Flint, Mich. 
Efficiency Dept. 

SIMONS, WALTER w. '16 E 
119 Ward St., Orange, N. J, 
Installation Supervisor, Electrical Research 
Prod. Inc. 
250 W. 57th St., New York, New York. 

SIVERSON, SIGVEL J. '11 c 
3101 43rd Ave. S., Mpls. Contractor. 

SrvERTS, SAMUEL A., JR; '09 C 
2741 Colfax Ave. S., Minneapolis, Minn. 
Consulting Municipal Engineer. 

SJOBERG, RoY H. '26 E 
652 Downing Court, Erie Pa. G. E. Co. 

SKAGERBERG, RuTCHER '15 E, '16 EE 
1800 Foster Avenue, Chicago, Ill. 
Drying Systems, Inc. 

SKAROLID, CHARLES T. 
1303 Tel. Bldg., Omaha, Neb. 
N. W. Bell Tel. Co. 

'24 E 

SKoN, HERMAN w: '15 M, '16 ME 
1339 Searle St., St. Paul, Minn. 

SKRUKRUD, 0DEAN M. '25 c 
406 Federal Building, Milwaukee, .Wis. 
U. S. Army Engineer. 

SKURDALSVOLD, PETER 
Minneapolis, Minn. 

'15 C, '16 CE 

Twin City Rapid Transit Co. 

SKYTTE, ERNEST E. '10 E 
765 N. Walis, Indianapolis, Ind. 
Electrical lust. Eng., 
Esterlien & Angus, Speedway, Ind. 

SLABY, LoUis J. · '26 M 
St. James, Minn. 

SLADE, LORING '22 c 
Minn. State Highway Dept., St. Paul. 
Sub. Resident Engineer. 

SLAGG!E, EucHARIUS L. '26 E 
Dayton, Ohio. 
Engr., Wright Field Airplane Branch. 

SLOCUMB, MARY G. (MRS. L. A. TVEDT) 

'25 ID 
1807 Gallaway, Memphis, Tenn. 

SMART, GEORGE A. '16M 
West Allis, Wis. 
John Obenberger Forge Co. 

SMEBY, LYNNE c. ' '28 E 
1504 W. Broadway, Minneapolis, Minn. 

SMIT, CATHERINE '22 A 
Box A. G., Carmel-by-the-Sea, Calif. 
7 Arts Bldg. 

SMITH, BYRON E. '07 E 
Valdez, Alaska. 
Granite Gold Mining Co. Chief Engineer. 

SMITH, CliDiuc B. '14 C, '18 CF. · 
207 Laurel Ave., Belview, Penn. 
Sales Mgr., Blaw-Knox Co. 

*SMITH, CLINTON B. '05 E 

SMITH, DONALD c. '18 E 
430 W. 118th St., New York City, N. Y. 

SMITH, DoNALD T. '05 C 
1003 T. & P. Ry. Bldg., Dallas, Texas. 

SMITH, HAROLD D. ' '25 E 
U. of M., Minneapolis, Minn. 
Mgr., Engineers' Bookstore. 

SMITH, HUGH A. 
2902 Florida Ave., Longview, Wash. 
Longview Public Service Co. 

SMITH, JEROME c. 
431 Liberty St., Schenectady, N. Y. 
General Electric Co. 

SMITH, LEIGHTON H. 
543 N. Tower Ave., Centralia, Wash. 
Proprietor of Auto Business. 

'18 E 

'27 E 

'03 c 

*SMITH, Lours 

SMITH, PAUL SHERBURNE 
Box 15, Strathmore, Calif. 
Orange Ranch. 

'83 c 
'01 C, '03 CE 

SMITH, SIDNEY H. 
South Haven, Mich. 
Engr. Board of Public Works. 

8MITH, VERNA c. 

'11 c 

'25 ID 
(Mrs. Wallace Bonsall), 
Apt. 407, 511 Melrose St., 

*SMITH, WILLIAM c. 
SMITHSON, JoHN E. 

Chicago, III. 

Hood River, Ore. 

'09 c 
'07 E 

President, Oregon-Washington Telephone Co. 
SMOLENSKY, MARTINIAN G. '18 c 
SNEVE, ,lACK s. '11 M 

532 E. First St., Duluth, Minn. 
J. S. Sneve and Co., Packard Motor Car Co. 

SNOW, CLARENCE J. '14 M, '15 ME 
417 Broadway, St. Paul, Minn. 
Estimator, Commonwealth Electric Co. 

SNYDER, DoROTHY E. '26 A 
4126 E. 50th St., Minneapolis, Minn. 

SoDERHOLM, LAuREN V. 
General Electric Co., Schenectady, 

Sor.oMONSON, LAWRENCE D. 
2nd Lt. Coast Artillery, 
Ft. Kamhameha, Hawaii. 

SOMERO, w AINO M. 
Teuscon Steel Co., Chicago, Ill. 

SoMMERFELD, ADoLPH A. 
Homewood, Ill. 

SoRENSEN, JoHN E. 
Chicago, Ill. 
Western Electric Company. 

SoRENSON, RusSELL; L. 
SosHNIK, EDWARD J. 

248 Foshay Bldg. 
E. J. Soshnick & Co. 

SouBA, JoHN I 
Owatonna, Minn. 

'28 E 
N.Y. 

'25 E 

'24 c 
'10 c 
'22 E 

'27 AE 

'22 c 

'25M 

SouBA, WILLIAM H. '09 M 
707 Whalen Bldg., Port Arthur, Out., Can. 
C. D. Howe & Co., Consulting Engineers. 

SouLEK, JosEPH H. '11 E 
Montgomery, Minn. 
General Merchandise Business. 

SouTH, WILLARD A. '12 C, '13 CE 
219 South 9th St., Mpls. 
W. A. South Co., Gen'l Contractors. 

SouTHER, MoRTON E. '12 C, '13 CE 
1528 Branston St., St. Paul, Minn. 
Contractor. 

SPEER, PAUL B. '27M 
Rice St. Station, N.S.P. Co. 

SPEHR, PETER E. '27M 
St. Paul, Minn. 

SPENCE, WILLIAM J. ' '02 E 
348 Hingston Ave., Montreal, Canada. 
Northern Elec. Co., Ltd. 

SPENCER, J, BoYD 

SPENCER, RAYMOND D. 

'27M 
'23 c 

1126 S. Lake St., Los Angeles, Calif. 
SPERRY, LEONARD B. '05 M, '08 E 

606 S. Michigan Ave., Chicago, Ill. 
International Harvester Co. 

SPOTTS, HERBERT J. 
4603 Dodge St., Duluth, Minn. 

SPREHN, GEORGE H. 
West Salem, Wisconsin. 

SPRING, WILLIS w. 
Duluth, Minn. 
Northern N a tiona! Bank. 

'24 c 
'07 M 

SPRINGER, FRANKLIN w. '93 E, '98 EE 
Univ. of Minn., Minneapolis, Minn. 
Electrical Engineering Dept. Professor of E. E. 

*STACY, ELMER N. '07 M 

STAEHLE, GILBERT c. '20 c 
5532 Cornell Ave., Chicago, Ill. 

STAEHLE, HASWELL E. 
127 Campbell Avenue, Detroit, Mich. 
Capital Testing Laboratory. 

'24M 

Designing Engr., U. S, Radiator Corp. 
STAGEBERG, OSWALD c. R. 

:U. of Idaho, Moscow, Idaho. 
Instructor of Architecture. 

'26 A 

'21 E STANrus, GoDFREY 
Waterloo, Iowa. 
Machine Designer, Constniction Mach. Co. 

STANTON, RAYMOND E. '04 M 
2694 University Ave., St. Paul, Minn. 
R. E. Stanton Co. 

STARRETT, HowARD M. '09 M 
204 Sessiton Drive, Fairmont, Minn. 
Factory Mgr., Fairmont Ry. Motors Inc, 

STAUFFACHER, EDWARD L. '24 M 
Bartlesville, Oklahoma. 
Empire Oil & Refining Co., Engineer. 

STEFFENS, RoBERT A. 
314 South Union Ave., Cranford, N. 

STEINERT, EMIL 
Westinghouse Electric and Mfg. Co., 
Sharon Works, Sharon, Pa. 
Transformer Eng. Dept. 

'22 E 
J. 

'25 E 

STENGER, LAURENCE A. '06 E '16 EE 
615 Sugar Bldg., Denver, Colo. ' 
Great Western Sugar Co. 

STEPHENS, CLIFFORD '23 c 
3158 Snelling Ave., Mpls. 
Sec. and Trcas., Venice Art :Marble Co. 

STEPHENSON, OLIVER H. '07 M 
Minneapolis, Minn. 
Mgr. Multistamp Northwest Co., 
73 6 Lumber Exchange. 

STERNBERG, CARL '07 E 
J. Bornstein & Sons, 562 1st St. South, 
Seattle, Wash. City Sales. 

STEVENS, BRUCE E. '28 E 
823Yz University Ave. S. E., 
Minneapolis, Minn. 

STEVENS, DoNALD T. '28 E 
Airways Division, Department of Commerce, 
Washington, D. C. 

STEVENS, EvERETT B. '25M 
Lower Nicollet Island, Minneapolis, Minn. 
Wm. Bros Boiler and Mfg. Co. 

STEVENS, ]ESSIE '96 BS, '04 MS 
See Jessie Hickok. 

STEWART, CLARENCE H. '03 c 
2151 Commonwealth Ave., St. Paul. 
Civil Engineer, Ralph D. Thomas Co., Mpls. 

STEWART, GEORGE A. (GARNET) '22 A 
207 Pittsburgh Bldg., St. Paul, Minn. 
Sperry Realty Co. 

*STEWART, J. CLARK '75 c 
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STILLMAN, MARCUS H. 
St. Johnsbury, Vermont. 
c-o E. & T. Fairbanks & Co. 

STIMART, ELWOOD L. 
Illinois Bell Tel. Co., Rockford, Ill. 

*STINSON, WILL v. 
STODDART, HuGH A. 

'09 E 

'24 E 

'11 E 
'24 c 

Box 3900, Portland, Oregon. 
Bureau of Public Roads. Jr. Civil Engr. 

STOLTE, SIDNEY L. '2'7 AE 
1028 Andrus Bldg. 
Long & Thorshov, Inc., Mpls. 

STONE, CHARLES w. 
'16 M, '.17 ME, '19 MS 

101 W. Elmwood Place, Minneapolis, Minn. 
STONE, HARRIS G. '06 E 

6366 Hollywood Blvd., Los Angeles, Calif. 
Electrical· Contractor. 

STONE, MELVIN 0. '02 M 
STONER, CLIFFORD M. '24 c 

445 N. Sacramento Blvd., Chicago, Ill. 
STOUTLAND, OLIVER A. '22 c 

Fargo, N. D. Engr. Fargo Foundry Co. 
STRATE, THOMAS H. '01 c 

S98 Chicago Union Station, Chicago, Ill. 
C. M. and St. P. Ry. 

STREGE, HENRY w. '24 E 
Bellingham, Minn. 

STREICH, HARRY c. '12 E 
Sup. Dept. of Public Utilities, St. Paul, Minn. 

STROM, ARTHUR '23 A 
1643 Farragut Ave., Chicago, Ill. 

STROTHMAN, RussELL A. 
195 Broadway, New York City, N. Y. 
Am. Tel. and Tel. Co. 

S'l'UART, DoNALD M. 
Cwquet, Minn. 

STURTEVANT, PERCY G. 
934 W. 31st St., Erie, Pa. 

' STUSSY, WILLIAM 

'20 E 

'28 E 

'08 E 

'00 E 
Butte, Montana. IVIontana Power Co. 

*SuDHEIMER, EDWARD L. 
SuLLIVAN, FREDERIC V. 

'02 M 
'24 c 

c-o Asst. Eng., Missouri Pacific R. R., 
Jefferson City, Mo. 

S UNDBLAD, EvERTS W. 
420 3rd Ave .. S., Mpls. 
Tech. Dept. of A. T. & T. 

s·uSHAN, HARRY M. 

'27 E 

'19 c 
367 Fulton St., Brooklyn, N. Y. 

SuTHERLAND, SAMUEL J. '23 AE 
Milwaukee, Wis. Arch. Dept., School Board. 

SVENDSEN, GEORGE P. '08 E 
16'18 E. Hennepin Ave., Minneapolis, Minn. 
President, Boustead Elect. and Mfg. Co. 

SVERDRUP, LEIF J. '21 c 
Jefferson City, Mo. 
Bridge Engr., Missouri Highway Comm1sswn. 

SwANBERG, JoHN H. '25 C 
University of Minnesota. 
Research Fellow-Civil Eng. 

SwANSON, CARL E. '27 E 
1176 Lincoln Ave., St. Paul, Minn. 

SwANSON, CARL E. '28 E 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

SWANSON, CLIFFORD L. '22 c 
Kansas City, Mo. Armour and Co. 

SwANSON, EDWIN W. '19 E 
Minneapolis, Minn. 
Electric Machinery and Manufacturing Co. 
Control Engr. 

SwANSON, PAuL H. '23 c 
Builders Exchange Bldg., Minneapolis, Minn. 
Concrete Engineering Company. 

SwANSON, PHILIP G. 
Fifth Ave, and Fifth St. S., 
Minneapolis, Minn. 
Chicago Pneumatic Tool Co. 

'23M. 

SWANSTROM, FRANK N. '08 E 
14th and Tyler St. N. E., Minneapolis, Minn. 
Chief, Elec. Design Electric Mach. Mfg. Co. 

SwEDBERG, 1\/[ARCUS R. '11 C 
1415 Eighth St. S. E., Minneapolis, Min~. 
W. D. Lovell, General Contractor·. 

SwEENEY, FRANK CHAS. '28 E 
Owatonna, Minn. 

SwEET, RAY R. '21 E 
1237 Nicollet Hotel. 
Chief Engr. W. C. C. 0., Mpls. 

SWENINGSEN, OLIVER 
1150 S. San Pedro St., 
Los Angeles, Calif. 

'08 E 

Southern Calif. Telephone Co. 
SwENSON, CHARLES A. '07 C, '10 LLB 

Atwater, !Vlinnesota Co. Attorney. 
SwENSON, CLARENCE Q. '17 M, '20 ME 

1615 Merchants Bank Bldg., Indianapolis. 
SWENSON, GEORGE w. '17 E, '21 EE 

Head of Elec. Eng. Dept., Mich. College of 
Mines and Technology, Houghton, Mich. 

SwENSON, GusTAV A. '20 G 
2842 31st Ave. S., Minneapolis, Minn.. . 

SvvENSEN, KARL P. '06 G, '07 MS 
100 W. 59th St., New York City, N. Y. 

SwENSoN, H. SEYMOUR '12 C, '13 CE 
529 S. 7th St., Mpls. 
Sales Engineer, The Hustad Co. 

SwENSON, OscAR E. '15 C, '16 CE 
P. 0. Box 951, Buffalo, N. Y. 
Lackawanna Steel Const. Corp. Chief Engr. 

SWENSON, THEODORE J. M. '12 E 
St. Paul, Minn. 
N. P. Ry., Statistician, Office of Pres. 

SwiFT, DoNALD C. '24 E 
Asst. Results Engr., 
N. S. P. Co., St. Paul, Minn. 

SwiFT, GEoRGE E. '23 E 
53 W. Jackson Blvd., Chicago, Ill. 
Sales Engr., Electric Machinery Mfg. Co. 

TALBOT, THOMAS F. . '18 E 
Burmingham Athletic Club, Burmingham, Ala. 

TALLMADGE, EvERETTS. '14 E, '15 EE 
78 E. Fifth St., St. Paul, Minn. 
Pres. and treas., Commonwealth Appliance Co .. 

TALLMADGE, HIRAM '16 E, '17 EE 
Grand Rapids, Mich. 
Mich. Construction and Highway Co. 

TANNEHILL,.'Lours W. 
912 Black Bldg., Los Angeles, Calif. 
Holmes and Sanborn. 

*TANNER, HARRY L. 
TAPLIN, GEORGE c. 

'16 A 

'95 E 
'24 E 

420 Third Ave. S., Minneapolis, Minn. 
N. W. Bell Telephone Co. 

TAPLIN, RoBERT B. 
·TARBELL, WILLIAM P. 

Fargo, N. D. City Engineer. 
TAUBER, Jos. 

543 Michigan St., St. Paul, Minn. 
TAYLOR, DuANE L. 

U. S. S. Saratoga, 
c-o Postmaster, New York, N. Y., 
Lieut., U. S. Navy. 

TAYLOR, EDWARD w. D. 
Pomona College, Claremont, Calif. 
Prof. of Mechanics. 

'04 E 
'22 c 
'28 c 

'17M 

'98 c 

TAYLOR, LYMAN D. '13 E, '16 EE 
2700 E. 29th St., Cleveland, Ohio. 
Eng. Electric Controller and Mfg. Co. 

TAYLOR, RALPH G. '02 M 
Supt. Plant No. 2, Standard Foundry Co. 
Racine, Wisconsin. 

TAYLOR, RICHARD G. '25 E 
72 W. Adams St., Chicago, Ill., Room 614. 
Distrib. Engr. 

TEAL, CLARENCE w. '24 E 
Omaha, Nebraska. 
N. W. Bell Telephone Co. 
Chief Engineer's Office. 

TEBERG, ERNEST J. '16 E, '17 EE 
1008 S. Greenwood Avenue, 
Park Ridge, Ill. 

TEBERG, LAWRENCE E. '22 c 
1707 Stanford Ave., St. Paul, Minn. 

TEBO, FRANK '28 c 
2621 18th Ave., Minneapolis, Minn. 

TENNSTROM, CARL H. '23 c 
1128 E. 3rd St., Duluth, Minn. 

TESKE, FREDERICK c., JR. '27 c 
5th and Jackson Sts., Rm. ·1204, St. Paul, Minn. 
Draftsman, Bridge Dept. of N. P. Ry., N. P. 
Ry. Bldg. 

TEws, ARTHUR W. '24 c 
Minn. Highway Dept., St. Paul, Minn. 

THALER, JAMES A. '00 E 
Bozeman, Montana. 
Prof. of Elect. Engr ., Montana State College. 

THAYER, CHARLES E. '76 c 
447 Security Bldg., Minneapqlis, Minn. 
Electric Steel Elevator Co. 
Vice Pres. and Gen. Mgr. 

THAYER, PAUL w. '14M, '15 ME 
Newton, Iowa. 

·American Gas Construction Co. 
THELIN, RuBEN E. '28 E 

Ideal Electric Co., Mansfield, Ohio. 
THOLSTRUP, HENRY L. '26 E 

Radio Eng. Dept., Westinghouse Elec. Mfg. Co., 
Chicopee Falls, Mass. 

THOMAS, RICHARD L. '25 E 
511 Newton Ave. N., Minneapolis, Minn. 

THOMAS, WILLIAM A. '17 E 
Builders Exchange Bldg., St. Paul, Minn. 
Toltz, King & Day, Inc. 

THOMAS, w. ALAN 
3001 Wells St., Milwaukee, Wis. 

THOMPSON, CLARENCE W. 
Engineering Service Co., 
53 S. La Salle St., Aurora, Ill. 

THOMPSON, CLAUDIUS A. 
St. Paul, Minn. . 
Residence Engr., Dept. of Highways, 
1246 University Ave. 

THOMPSON, EvERETT 
H. R. Bradley & Co., 
Monadnock Block, Chicago, Ill. 

'24M 

'25 c 

'22 c 

'23 c 

THOMPSON, HARRY T. '15 E, '16 EE 
1631 Monndnock Block, Chicago, Ill. 
Dist. Sales Mgr., Elect. Mach'y Mfg. Co. 

THOMPSON, HERBERT L. '12 M 
Rio De Janeiro, S. A. 
International Steam Pump Co. 

THOMPSON, ]ESSE L. '16 E, '17 EE 
Auberry, Calif .. 
Kerckhoff Power House. 

THOMPSON, NILES J. 
Engineering Dept., Nat' I Bakery Co., 
St. Paul, Minnesota. 

THOMPSON, RoY E. '00 E 
861 Sixth St., San Diego, Calif. 
Puchasing Agent, Gas and Electric Plant. 

THOMPSON, THEODORE s. '24 c 
Minnesota Highway Dept., 
St. Paul, Minnesota. 

THOMSON, ANDREW '25 E. 
Miller Products Co., Minneapolis, Minn. 

THORNE, DoNALD E. '23 E 
40 Broad St., New York City. 
Cable Office, W. U. Telegraph Co. 

*THORSHOV, OLAF '21 A 
THoRsHov, Roy N. '28 A 

39 Seymour Ave. S. E., Minneapolis, Minn. 
THURAS, ALBERT L. '12 E, '13 EE 

463 West St., New York City. 
Western Electric Co, 

THURSTON, HAROLD H. '13 c, '14 CE 
Anoka, Minn. 
Highway Contractor. 

THWING, GEORGE 
Timber Lake, ·s. Dak. 

THYBERG, CLARENCE w. 
'28 c 
'25 E 

Western Union Tel. Co., Minneapolis, Minn. 
TIERNEY, FESTUS P. '22 c 

Still water, Minn. 
TIGHE, J AJ\1ES s. 

420 3rd Ave. South, Mpls. 
Transmission Engr., N. W. Bell 

*TILDERQUIST, WILLIAM M. 
TIMPERLEY, WILLIAM D. 

'26 E 

Telephone Co. 
'95 M 
'10 c 

Crown Iron W orl>s Co., Minneapolis, Minn. 
Sales Manager. 

TODD, MILO E. '09 E 
University of Minnesota, Minneapolis. Minn. 
Asst. Prof. Electrical Engineering, College of 

. Engineering and Architecture. 
ToMLINSON, L. ·C. 

454 Lincoln St., Franklin, Mass. 
TONDELL, MANDELL 

505 Manhattan Bldg., Duluth, Minn. 

'04 E 

'07 c 
ToRGERSON·, I. E. '12 C, '13 CE 

Southern Pacific Co., San . Francisco, Calif. 
Asst. Engineer, Bridge Dept. 

ToRRANCE, ELL 
519 Marquette Ave., Mpls. 
Thorpe Bros., Dept. Mgr. 

TowEY, JAMES M. 
1\iacoun, Saskatchewan, Canada. 

'09 c 

'28 E 

TOWLE, NEAL c. '12 E, '13 EE 
Pittsburgh, Penn. 
Westinghouse Elect'ric Co. 
Chamber of Commerce Bldg. 

*TRACY, FRED c. '00 E 
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TRASK, ALFRED s. '23 E 
15 S. 5th St., Mpls. 
Sales Dept., Northern States Power Co. 

TRASK, BIRNEY E. '90 C, '94 CE 
3 2 5 2nd Ave. South, M pis. 
Mgr. Trask Constr. Co. 

TRCKA, BENJAMIN c. '24 E 
Byllesby Engr'g & Management Corp., 
306 Lincoln Bank Bldg., Minneapolis, Minn. 

TREXLER, RICHARD R. '27 M 
U. S. Patent Office, Washington, D. C. 

TRIEM, RALPH H. '20 E 
N. S. P. Co., Ottumwa, Iowa. 
Business Manager. 

TRYON, PHILIP D. '17 c 
Minneapolis, JVIinn. 
Asst. Credit Mgr. , 
Washburn Crosby Co. 

TuBBESING, NORMAN F. '27 M 
With Mohawk Aircraft Co. 
211 Earl St., St. Paul, Minn. 

TuBBY, OLIVER G. '07 M 
1002 Kohl Bldg., San Francisco, Calif. 
Engr., The Foundation Co. 

TucK, GEoRGE A. '05 M 
557 4th St., San Francisco, Calif. 
Atlas Heating & Vent. Co. President. 

TucKER, CARL W. '26 M 
1011 3 rd Ave. South, Sioux Falls, S. D. 
Sales Engr., Serve! Corp. of Mpls. 

TuLLAR, CHARLES E. '01 E 
Asst. JVIgr., Patent Dept., G. E. Co., 
Schenectady, N. Y. 

TuNELL, CLEMENT R. '25 E 
1 River Rd. Schenectady, N. Y. 
General Electric Co. 

TuNELL, RoBERT H. '24 E 
Union Switch & Signal Co., 
Swissvale, Pa. , 

TuPPER, CHARLES E. '15 M 
2111 4th Ave. S., Mpls. 
Mgr. Manhattan Products Co. 

TuRNER, LESLIE E. '09 E 
53 W. Jackson Blvd., Chicago, Ill. 
Master Heat Regulator Co. 

TuRNER, RoY H. '15 E,· '16 EE 
Engr. Dept., 
Minneapolis, Honeywell Reg. Co. 

TuRNQUIST, AxEL A. '16 E, '17 EE 
Duluth, Minn. 
Operating Engr. 
Minnesota Power and Light Co. 

TURRITTIN, HUGH L. '27 c 
University of Wisconsin. 
Instr. College of Engr.," Madison, Wis. 

TuTTLE; STANLEY B. '24 M 
Beloit Works, Wis. 
Design Calculation Dept., 
Fairbanks Morse & Co. 

TuvE, GEORGE L. '20 M, '21 ME 
Texas Technological College, Lubbock, Tex. 
Assoc. ·Prof. of Mechanical Eng. 

TuVE, MERLE A. '22 E 
1636 Kenyon St. N. W., 
Washington, D. C. 
Assoc. Physicist, Carnegie Inst. of Wash. 

TVEDT, LAWRENCE A '25 AE 
1807 Galloway Ave., Memphis, Tenn. 
Korsmo Cqnst. Co. 

TYV AND, JAMES A. '24 E 
Public Service Bldg., 2nd and Mich. Sts., 
Milwaukee, Wis. 
Milwaukee Elec. Ry. & Light Co. 

UDELL, CARL D. '09 M 
207 S. Broadway, Room 568, 
Los Angeles, Calif. 
Bureau of Power and Light. 

UMBEHOCKER, FRANK '21 M 
Waukegan, Ill. 
Public Service Co. of Northern Illinois, 
Station No. 6. 

UNGERMAN, CARL M. '06 E 
16·18 E. Hennepin Ave., Minneapolis, Minn. 
Boustead Electric and Mfg. Co. 

UNTINEN, AuGUST L. '25 E 
· N. W. Bell Tel. Co., Minneapolis, Minn. 

UPTON, ALBERT P. '25 E 
Minneapolis, Minn. 
Inst., Dunwoody Institute. 

UzzELL, GEORGE W. '07 E 
Robinson, Ill. 
Asst. Gen. Supt. 
Lincoln Oil Refining Co. 

v ALLACHER, THEODORE L. '20 c 
2420 Nicollet Ave., Mpls., Minn. 
Real Estate. 

VAN CLEVE, HoRATIO P. '07 c 
Box 15, .Bayonne, N. J. 
Chief Engmeer. J. Edward Ogden Co, 

VAULE, SVEN A. '21 M 
424 Sheridan Hotel, Mpls. 

VELZ, CLARENCE '24 c 
650 Berginline Ave., West New York, N. J, 
Chief Engr., F. J. Oleri, Consulting Engr. 

VILLAUME, WALTER F. '23 c 
110-130 West Fairfield Ave., St. Paul, Minn. 
Minn. Macaroni Co. 

VINCENT, ]AY c. 
203 City Hall, Minneapolis, 
Elec. and Mech. Engr., City 

VITA, THEODORE 
Independence, California. 

'03 E 
Minn. 
of Minneapolis. 

'09 E 

Elec. and Shop Foreman. Inyo Companv. 
VoLKEN ANT, GoRDPN W. '27 E 

Lucker Sales Co. 
608 First Ave, N., Minneapolis, Minn. 

VoN SIEN, RuTH 
1105 Seventh St. S., Fargo, N. Dak, 

voN RoHR, HERBERT H. 
831 N. Broad St., Philadelphia, Pa. 
Phila. Branch, Timken-Detroit Co, 

VON ScHLEGELL, FREDERICK 
360 Congress Place, Pasadena, Calif. 

'28 ID 

'21M 

'95 E 

VoN STOCKER, SELMER '28 M 
3535 Second St. N. E., Minneapolis, Mim1. 

VoRISEK, JERRY '28 C 
140 5 S. 15th St., Omaha, Neb. 

VYE, GliORGE P. 
400 Temple St., New Haven, Conn, 

w ABY, DELTON T. 
72 W, Adams St., Chicago, Ill, 
Public Service Co. of Northern Ill. 
Asst. Elec. Heating Eng, 

'27M 

'23M 

wAGNER, ADOLPH '98 E 
612 N. Capitol Ave., Indianapolis, Ind. 
H. T. Elec. Co. 

WAGNER, ]OHN w. '24M 
Langley Field, Hampton, V a. 
National Advisory Committee for Aeronautics. 
Asst. Mech, Engr. 

wAGNER, OTTO H. 
Nelson Ave. and Rawson St., 
Long Island City, N, Y. 
Engineer, Decarie Incinerator Corp. 

WAHLQUIST, HuGo W. 
29 W. 39th St., New York City. 
D. and R. Dept., N. E. L. A. 

'07 M 

'21M 

WALBY, ARTHUR c. '11 c 
805 Plymouth Bldg., Minneapolis, Minn. 
A. C. Walby, Archs. and Bldrs. 

WALD, JosEPH H. '27 E 
Phillipsburg, N. J, 
Student Engr., Ingersoll-Rand Co. 

W ALDOR, N, THEODORE '25 c 
Room 1204, R. R. Bldg., 5th and Jackson, 
St. Paul. Draftsman, N, P. Ry. 

WALDRON, RALPH E. '20 E 
St. Paul, Minn., Pros. Dept., 
Nat'! Battery Co. 

w ALIGOSKI, A. ARNOLD '24 E 
Kearney, N. J, 
Equip. Engr., Western Electric Co, 

wALKER; FRANK B. '97 c 
38 Chauncy St., Boston, Mass. 
Chief Engr ., Eastern Mass. St. Rail way Co. 

WALKER, GEORGE W. '08 C 
747 Plymouth Bldg., Minneapolis, Minn. 

WALKER, WILLIAM A. '11 E 
51 Fort Pleasant Ave., Springfield, Mass. 
Sales Eng., Gilbert & Barker Mfg. Co. 

W ALLFRED, JOHN E. '20 M 
Omaha, Neb. . 
Equipment Engr., N. W. Bell Telephone Co, 

WALLING, BENJAMIN B. '09 E 
1046 McKnight Bldg., Minneapolis, Minn. 
Realtor, 

·WALQUIST, jOHN A '23 A 
Univ. of Oregon, Eugene, Oregon. 
Asst. Prof. of Arch. 

WALSH, JAMES 
WALTERS, RoBERT P. 

'08 M, '09 E 
'26 E 

Skykomish, Wash, G. N. Ry. 
\VANGAARD, OscAR H. '12 C, '13 CE 

519 Marquette Ave., Mpls., Minn. 
Schuett-Meier Co. 

WANNAMAKER, HOMER F. '26 c 
Engineer, State Road Dept., Rockledge, Fla. 

wARD, ALVIN c. '23 E 
3222 Holm Ave., Berwin, Ill. 
Western Electric Co., Chicago. 

WARD, ]OHN, ]R. 
No. 2 Carroll Apts., Sioux City, Ia. 

WARD, STANLEY 
WARREN, LAWRENCE c. 

Schenectady, N, Y. 

'25 c 
'27 E 
'24 E 

Apparatus Sales Dept., International General 
Electric Co, 

w ATEROUS, FRED A. 
80 E. Fillmore Ave., St. Paul, Minn. 
Vice Pres. Waterous Co. 

WASHBURN, DELOS c. 
Ambridge, Pa. 
Draughtsman with Amer. Bridge Co. 

'20M 

'93 AE 

WATSON, FRED 0. '16 c 
618 National Bldg., Minneapolis, Minn. 
Madsen Constr. Co. 

WEATHERILL, CEDRIS s. 
Marshalltown, Iowa. 
M. and St. L. R. R. 

WEAVER, ALBERT C. 

'14 C, '15 CE 

'95 M 
'27 E WEBBER, CLYDE 

Northern States Power 
WEBER, ERWIN L. 

Co., Still water, Minn. 

723 Seaboard Bldg., Seattle, 
Consulting Engr. 

WEBER, HANARD P. 
Chicago, Ill. 

'06 E, '08 M 
Wash. 

'24 E 

Hawthorne Works of the Western Electric Co, 
Engr., Inspection Methods Dept. · 

WEBSTER, DoNALD W. '13 C, '14 CE 
1246 University Ave., St. Paul. 
State Department of Highways. 
Asst. Constrnction Engineer, 

WEBSTER, HARRY M. 
Boston, Mass. 
Teacher, .Mechanics Art High School. 

WEEKS, LEONARD H. 

'15 E 

'27 
Engr. Apprentice, Western Uni·on, Mpls. 

WEEKS, WILLIAM c. '94 c 
Lt. Col. Corp. of Engineers. 
Ft. Leavenworth, Kans. 

WEHLITZ, HuBERT F. '27 
Chicago, Ill. 
Transmission Tester, Suburban Div. Ill. Bell 
Tel. Co., Chicago. 

WEIBLER, WILLIAM M. '08 E 
Omaha, Neb. 
Engr. Manual Eqnip., N. W. Bell Telephone Co. 

WEIGEL, HowARD N. '14 C, '15 CE 
612 Bldrs, Exch., Mpls. 
Contracting Engr., Mpls. Steel & Mach. Co. 

WEINKE, ERNEST H. '16 c, '17 CE 
St. Paul, Minn. 
N. P. Ry. 

WEis, WALLACE D. '21 c 
Xenia, Ill. 
Cameron, Joyce Steam Shovel Co. 

WELIN, ARTHUR G.' '12 c, '13 CE 
St. Paul, Minn. 
L. P. Wolff Co. 

WELLISCH, WALTON '23 E 
887 M;rshall Avenue, St. Pan!, Minn. 

WENNERLUND, ELIAS K. '99 M 
Director, Prod. Engr. Dept., 
Gen. :Motors Corp., Detroit, Mich. 

WENRICH, ]AMES R. '26 E 
208 W. Washington, Chicago, Ill. 
c-o Tel. & Tel. Co. 

WENTZ, CLARENCE A. '27 c 
537 S. Dearborn St., Room 1203, 
U. S. Engr. Office, Chicago, Ill. 

WENTZ, EDWARD c. '26 E 
Sharon, Pa. 
Elec. Eng., W. E. & M, Co. 

WENTZ, WALTER w. '14 E, '16 EE 
Minneapoli'i, Minn. 
Electrical Department, Dunwoody Inst. 

WEOM, LAUREL A '27 E 
212 W. Washington St. 
Asst. Traffic Engr,, Chicago, Ill. 
Ill. Bell Tel. Co. 

WERDENHOFF, ]AMES H. '21 c 
200 Groveland Ave., Mpls. 

WESBROOK, DoNALD M. '10 M 
Pine St. and 5th Ave., Seattle, Wash. 
Treas., Westberg & Childs, Inc. 
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WESSALE, GEORGE '21 E 
Waconia, Minn. Sorghum Mills. 

WEST, JOHN c. '15 c 
St. James, Minn. 
Highway Contractor and Civil Engr. 

WEsT, RoBERT W. '12 C 
WEsTBERG, RussELL E. '20 E 

Pine St. and Filth Ave., Seattle, Wash. 
Westberg & Childs, Inc. 

WESTIGARD, GLENN A. 
Minneapolis, Minn. 
N. S. P. Co. 

WESTON, WILLIAM s. 
Landscape Gardener and Nurseryman. 
Chatek, Wis. 

WHEELER, HERBERT H. 
195 Broadway, New York City. 

'25 E 

'02 c 

'17 E 

Engr. Dept., Western Union Telegraph Co. 
*WHEELER, HERBERT M. '96 E 
WHITE, ARDEN D. '22 c 

Subway Terminal Bldg., Los Angeles, Calif. 
Miller and White. 

WHITE, CHARLES w. 
Los Angeles, Calif. 
Southern Calif. Edison Co. 

WHITELEY, HowARD 0. 
WHITMAN, EDWARD A. 

'13 E 

'27 E 
'00 c 

1659 W. Minnehaha Ave., St. Paul, Minn. 
WHITNEY, ALFRED c. '03 G 

419 N. Fifth St., Minneapolis, Minn. 
Schurmeier-Whitney Co. 

WHITTEN, RoBERT C. '25M 
402 S. Fifth Ave. W., Virginia, Minn. 

Wre~uN~huLE. ~AE 
Asst. Archt. Supt., Graham, Anderson, Probst 
and White, Ry. Exch. Bldg., Chicago, Ill. 

WICKMAN, MARTIN F. '22 E 
420 3rd Ave. S., Mpls. N. W. Tel. Co. 
District Toll Wire Chief. 

WicKs, JoHN '04 E 
221 S. Kennilworth Ave., Oak Park, Ill. 

WIDELL, GusTAF F. '08 C 
1100 N. Clark St., Chicago, Ill. 
Lanquist and Illsley Co. 

WIE,LAND, WILLARD w. '25 E 
105 Heineman Blvd., Mansfield, Ohio. 

WIELDE, JOHN A. '28 c 
111 Norton St., Duluth, Minn. 

WIESNER, FREDERICK E. '06 c 
418 Howard St., Spokane, Wash. 
Office Engr., G. N. Ry. 

WIGGINS, GERALD G. '06 E 
Transit Commission, 270 Madison Ave., 
New York City. 

WIGGINS, JoHN B. '23 E 
6401 W. 18th St., Burwin, Ill. 

WILCOX, HALSEY H. '15 E 
309 Elec. Bldg., Omaha, Nebr. 
Equip. Supervisor, Western Union Tel. Co. 

WILCox, HuGH B. '14 E, '16 EE 
University of l\1innesota, Minneapolis, Minn. 
College of Engineering. 

*WILCOX, LESLIE w. 
WILD, CARL D. 

Janesville, Iowa. 

'13 E 
'15 C, '16 CE 

Cashier in Bank of Janesville: 
WruNsoN, GLADNESS ·B; 
WILK, BENJAMIN 

2977 Cortland Ave., Detroit, 

'27"1 
'13 C, '14 CE 
Mich. 

WILLARD, ARTHUR c. '22 E 
435 6th Ave., Room 601, Pittsburgh, Pa. 
Jr. Cost Engr. 

WILLIAMS, ARTHUR H. '19M 
293 Northwood road, Riverside, Ill. 
Chief Eng., Shaffer, Rolling Bearing Corp., 
Chicago. 

WILLIAMS, CHARLES A. '16 c 
2910 West 45th St., Minneapolis, Minn. 

WILLIAMS, EDWARD H. '03 M 
800 Franklin St., Pottstown, Pa. 
Consulting Engineer. 

WILLIAMS, FRED M. '05 E, '09 EE 
149 Fulton St., New York, N. Y. 
Gen. Instal. Engr., Western Elect. Co. 

WILLIAMS, FREDERICK J. 
417 Broadway, St. Paul, Minn. 
Commonwealth Electric Co. 

WILLIAMS, l\1YRL J. 
6126 S. LaSalle, Chicago, Ill. 
Supt., Washburn Co. 

WILLIAM, PERCIVAL H. 
7506 N. Robey St., Chicago, Ill. 

WILLIAMS, Roy N. 
14 W. Superior St., Duluth, Minn. 
Salesman, General Elect. Co. 

'17 E 

'20M 

'22 E 

'23 E 

WILLIAMS, WILBUR s. '09 M 
7185 Plankington Bldg., Milwaukee, Wis., 
Acting Dist. Rep., Graham Bros. Trucks. 

WILLIAMS, WILLIAM R. '26 E 
424 1st St. S. E., Minot, N. D. 

WILLIS, BENJAMIN s. 
Iowa State College, Ames, Iowa. 
Instructor in Electrical Engineering. 

WILLIS, RoY 
St. Paul, Minn. 
Asst. Engr., Dept. of Public Works. 

WILLNER, WILLIAM E. 
406 West 118th St., New York, N. Y. 

WILLS, ARTHUR D. 
Chicago, Ill. 
Hawthorne Station, Western· Elect. Co. 

WILLS, DAVID c. 
Chicago, Ill. · 

'17 E 

'08 c 

'22 A 

'21 A 

'23 E 

Western Electric Co., Hawthorne Station. 
WILLSON, MANTON F. 
WILLSON, STUART v. 

La Crosse, Wisconsin. 
N. S. P. Company. 

WILSON' ABNER w. 

'98 M 
'24M 

'22 E 
Box 12, ·Wilkinsburg, Pa. 

WILSON, CHARLES A. 
529 7th St. South, Mpls. 
Hustad Co. 

WILSON, ELIEL F. 
1108 Ei!(hth St. S. E., 

WILSON, FRANK w. 

'22 c 

'01 M, '02 E 
Minneapolis, Minn. 

'23 E 
Room 1668, 23 0 S. Clark St., Chicago, Ill. 
General Electric Co. 

WILSON, GLENN w. '11 E 
Mountain View, Calif. 
27 5 Castro So. Owner, Valley Elect. Co. 

WILSON, PAUL R. '21 E 
Room 1319 Telephone Bldg., Omaha, Nebr. 
N. W. Bell Tel. Co. 

WrLsoN, RoY A. 
International Falls, Minn. 

WILSON, WALTER E. 
1001 E. lOth St., Duluth, Minn. 
A. N. Nelson, Contractor. 

WILTGEN, EDWARD 
Schenectady, N. Y. 

'25M 

'24 c 

'00 E 

Commercial Engineer, General Electric Co: 
WINSLOW, HARRY J. '25 E 

Asst. Prof. of Matl1., 
Evansville College, Evansville, Ind. 

WITHEE, WARREN '15 c 
37 Municipal Bid!(., Chattanooga, Tenn. 
U. S. Geological Survey. 

WITT, EDWARD}. 
Concrete Steel Co.,. St .. Paul, .Minn. 

WITTS, SETH N. 
WoEHLER, WrLLIAM L. 

'27 c 
'27 E 
'07 E 

1308 Genoa St., Coral Gables, Fla. 
Woehler Elect. Co., 320 W. Flagler St., 
Miami, Fla. 

WoLF, MILTON C. 
St. Paul, Minn. 
N. P. Ry. 

WoLFANGLE, RAYMOND ]. 

'25 c 

'17 c 
920 Guardian Life Bldg., St. Paul, Minn. 
Ramsey County Engineers Office. 

WoLFE, GEORGE E. '24 E 
Pampa, Texas. 

WoLFF, HENRY E. '12 C, '13 CE 
WoLFF, WILLIAM S. '15 M, '16 ME 

811-15 East 7th St., St. Paul, Minn. 
Wolff Motor Car Co. 

'VOLOSHIN' BORIS '27 E 
WoNG, }EE K. '16 M 

Locomotive & Workshop Dept. Peking-Sinynan 
Line, Chinese Gov't. R. R., China. 

WooD, ]OHN W. '05 E 
East 803 Liberty St., Spokane, Wash. 

WooD, LESLIE L. . '28M 
620 E. Franklin Ave,, Minneapolis, lVIinn, 

WooD, VrcToR R. '22 C 
Barnum, Minn. 

WooDMAN, HowARD H. '97 c 
1802 N. Locust St., Coal Operator. 

WooDMAN, JosEPH C. ' '11 M 
342 Madison Ave., New York City, N. Y. 
Decarie Incinerator Corp. 

*WooDMANSEE, CHARLES C. 
WooDRICH, OscAR F. 

'86 AE 
'08 c 

808 Met. Life Bldg., Minneapolis, Minn. 
Woodrich Construction Co. 

WooDWARO,· HERBERT M. '90 M 
Dalton St., Cor. Belvidere, Boston, Mass. 
Master in Mech. Arts Hi School. 

WooLMAN, HARRY D. '24M 
1572 Portland Ave., St. Paul. 
Salesman, Modine Mfg. Co., 3 54 Baker Bldg. 

WRIGHT, HARRIS H. '09 M 
615 City Bank, Kansas City,. Mo. 
Proprietor, l\Ifgs. Agent, Heating Equipment. 

WRIGHT, RoYDON V. '98 M 
398 N. Walnut St., East Orange, N. J. 

WRIGHT, STEWART v. '19 A 
Architectural Draftsman, Board of Church Ex
tension, Methodist Episcopal Church, South 
Louisville, Ky. 

*WuEsT, KARL F. '14 E, '15 EE 
WuNDERLICH, MILTON S. '19M, '20 ME 

Hampden and Wabash, St. Paul, Minn. 
Flaxlinum Insulating Co. 

WuRZBACH, HENRY A. 
University Farm, St. Paul, l\1inn. 
Secretary of Univ. Farm Y. M. C. A. 

'25 E 

WYLY, LAWRENCE T. '20 G 
Racine, Wi~. 
Residence Engr., Strauss Engr. Corp. 

YAGER, Lours '07 C 
St. Paul, Minn. 
N. P. Ry. Co. 
Assistant Chief Engineer. c-o Gen. Office. 

YouNG, CHARLES N. '12 E 
5th and Walnut Sts., Philadelphia, Pa. 
Mgr. Safety Engr. Dept., Canst. Indemnity Co. 

YouNG, CLIFFORD L. '28 E 
Algona, Iowa. 

YouNG, EDWARD F. 
410 Old Custom House, Detroit, Mich. 
U. S. Engineer's Office. 

'26 c 

YouNG, .T osEPH E. '21 G 
4429 Aldrich Ave. S., Mpls. Civil Engr. 

YouNG. TRUMAN P. '26 C 
1020 Temple Bar Bldg., Cincinnati, Ohio. 
Draftsman, Cine. Union Terminal Co. 

YouNGQUIST, EDER B. 
958 Berry Ave., St. Paul, Minn. 
Concrete Steel Co, 

YouNGQUIST, C. VERNON 
404 Engineering Exp. Sta. 
Ohio State University, Columbus, Ohio. 
Jr. Hydraulic Engr. 

ZELENY, FRANK 
Aurora, Ill. 
C. B. and I. R. R. 

ZIMMER, WILLIAM A. 
Omaha, Nebr. 
N. W. Bell Tel. Co. 

ZIMMERMAN, ARTHUR c. 
P. 0. Box• 228, Miami Beach, Fla. 

'25 c 

'27 c 

'98 M 

'06 E 

'23 c 
Office Mgr. and Treas., G. 0. Reed, Inc. 

ZIMMERMAN, LoUis P. '08 E 
Waseca, Minn. 
Farmer. 

ZIMMERSCHIED, CLARENCE 
52 Vanderbilt Ave., New York. 
Sales Engr., Elec. Mach. Mfg. Co. 

ZucKMAN, GEORGE ]. 
Ill. Hiway Dept., Springfield, Ill. 

'23 E 

'27 c 
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School of Chemistry 

[

Alumni, help us keep these lists correct. In spite of our efforts~ 
we realize that there are errors and old and incorrect ad
dresses. Those graduates whom we have not heard from have 
been listed with their addresses the same as last year. We 
would appreciate having corrections sent to the Dean's Office. 

~ 

ANDERSON, ALVIN P. . '2S B. s. (CH.) 
236 8th St., Wood River, Ill. 
Asst. Chief Chem., Shell Petroleum Corpora-
tion. ! 

ANDERSON, EDGAR G. '27 B. s. (CH.) 
3436 5th Ave. S., Minneapolis, Minn. 

ANDERSON, EDwARD X. 
'08 B.S. (CH.), '09 M.S. (CH.) 

417 N. 6th St., Grand Forks, N. Dak. 
Associate Prof. Ch., Univ. of N. D. 

ANDERSON, FREDOLF THEODE 
'13 B.S. (CH. E.), '14 CH. E. 

ANDERSON, M. M. 
'20 B.s. (CH. E.), '21 CH. E. 

1420 Hythe, St. Paul, Minn. 
Mgr. Minnesota Union, Univ. of Minn. 

ANDERSON, WINSLOW s. 
'21 B.S. (BATES CoL.), '23M. S. (CH.) 
Winter Park, Florida. 
Dean of College, Rollins College, Winter Park, 
Florida. 

ARNOLD, JEROME H. '27 B. s. ( CH. E.) 
Montevideo, Minn. 
Mass. ln'sttltute of Tl~dmolo!(y, Cambridge, 
Mass. 

ARoNovsKY, SAMUEL IsAAc 
'21 B. S. (CH. E.), '22 CH. E. 

131 E. Fairfield Ave., St. Paul, Mitin. 
Cloquet Wood Prod. Fellow, Ag. Biochemistry, 
U. Farm. 

AYERS, ELLSWORTH B. '2S B. s. (CH.) 
510 S. Atchison St., Eldorado, Kansas. 
Skelley Oil Co. 

BACON' CHARLES B. '09 B. s. ( CH.) 
301 Beechwood Ave., Bridgewood, Conn. 
President, Write, Inc. 

BACKE, EDMUND '24 B. s. (CH. E.) 
642 Portland Ave., St. Paul. 
Research Chem. Engr., Waldorf Paper Prod. Co. 

BADGER, WALTER LUCIUS 
'08 B. S. (CH.), '09 M. S. (CH.) 

917 Church St., Ann Arbor, Michigan. 
Prof. of Chem, Eng. Univ. of Michigan. 

BAKER, RussEL E. '11 B. S. (CH. E.) 
191 Macalester Ave., St. Paul. 
Sec. C, H. Y onng Co. 

BAKKE, OLIVER M. '03 B. s. ( CH.) 
Mt. Pleasant, Texas. 
Chemist, St. Louis South western R. R. 

BAKKEN, ADOLPH c. 
'19 B. A. (ST. OLAF) 

'23 M. S. (CH.) 
Sales Department, Aluminum Co. of America, 
1880 .Elmwood Ave., Buffalo, New York. 

BARBER, HERVEY H. 
'18 B. A. CINCINNATI, 
'26 PHD (INORG. CH.) 

400 Oak Street S. E., Minneapolis. 
Asst. Prof. School of Ch., U. of M. and Supt. 
Supply and Equipment. 

BARNABY, WILLIAM E. 
'09 B. S. (CH. E.) 

223 So. Kenmore, Los Angeles, Calif. 
BARRETT, ] OSEPH 0. 

'22 B. S. ( CH. E.)' '23 CH. E. 
1494 Capitol Ave., St. Paul. 
Chern. Dept. of Public Utilities. 

BARROWS, VERA 
'06 B. A, '17 M. s. (CHEM.) 

Virginia, Minn. 
BAUER, EsTHER E. (KocH) 

'21 B. A., '24 M. S. ( CHEM.) 
Hercules Po'(Vder Co., Wilmington, Delaware. 

BEAL, ]OHN L. '27 B. s. (CH. ,E.) 
4624 Bryant Ave. S., Minneapolis, Minn. 
Res. Fell. in Ex. Eng. Lab., U. of M. 

BECK, MAUD G. 
'OS B. A., '13 M. A. (CH.) 

3042 Irving S., Minneapolis. 
Science Teacher, West High School, Minneapolis. 

BECKEL, ARTHUR c. '19 B. s. (CH.) 
Dept. of Chemistry, 
Long Island u·niversity, Brooklyn, New York. 

BEKKEDAHL, NoRMAN P. 
'2S B. S. (CH. E.) 

3945 Connecticut Ave., Washington, D. C. 
Bureau of Standards, Washington, D. C. 

BELL, GRA,CE M. 
/09 B. A., '11 M. S. (CH.) 

7613 Hampson St., New Orleans, La. 

BELL, ALEXANDER DEWEY 
'16 B.S. (CH. E.), '17 CH. E. 

2207 Sergent Ave., St. Paul, Minn. 
Vice-Pres. and Chern., Van Cleve Laboratories, 
Minneapolis. 

BENNER, RAYMOND CALVIN 
'02 B. S. (CH.) 

305 Buffalo Ave., Niagara Falls, N. Y. 
Carborundum Co. 

BERCOVITZ, HENRY '27 B. s. (CH. E.) 
231 Pa. Street N. E., Washington, D. C. 
Dupont Rayon Co., Buffalo, New York. 

BERNHAGEN, LEWIS OTTO 'OS A. c. 
Y. M. C. A., Beaumont, Texas. 
Director of Sanitation, City of Beaumont. 

BIERMAN, HARRY c. 
'14 B. S. (CH. E.), '14 CH. E. 

No. 1 Davis Ave., New Rochelle, N. Y. 
Patent Attorney, 535 5th Ave., New York City. 

BICKNELL, HENRY R. '10 B. s. (CH.) 
1009 Virginia St., Vallejo, Calif. 
Chern., Sperry Flour Co. 

BLOSJO, HERBERT H. '28 B.s. (CH.) 
2926 Clinton Ave. S., Minneapolis. 
Minneapolis Steel Machinery Co., Minneapolis. 

*BoLTON, JoHN B. '11 B. S. (CH. E.) 
BoRROWMAN, GEo. L. 'OS A. C. 

2523 Park Street, Evanston, Ill. 
Analytical and Consulting Chemist. 

BosTwiCK, Ross D. '23 B. S. (CH. E.) 
E. 2428 Diamond Ave., Hyllyard Sta., Spokane, 
Wash. Graduate Student, University of Calif. 

UoxELL, MoRRIS L. '21 B. S. (CH. E.) 
Foreman, Asphalt Stills, Oleum Refinery, 
Oleum. Calif. 

BRAY, MARK w. 
'12 B.s. (LAWRENCE), '14M. s. (CH.) 
2 5 Lathrop Street, Madison, Wis. 
Forest Products Lab., Madison, Wis. 

BRINKER, HowARD C. '2S B. S. (CJ:I.) 
7323 S. J\ihrshfield, Chicago, Ill. 

BRINTON, PAUL H. M-P. 
'12 B. S. (CH.)' '13 M. s. CH., '16 PHD 
"Little Broom Gardens," Altadena, 
Pasadena, Calif. Private Research at Home. 

BROOKS, LESLIE c. '19 B. S. (CH.) 
2528 N. E. Garfield Ave., Minneapolis, Minn. 
Nat!. Pole & Treating Co., Bldrs. Exch. Bldg. 

BROWN, HAROLD H. '09 B. A., 
'10 M. A. SYRACUSE, '14 PHD 

Box 82, Norwood, Mass. 
Chem., Holingsworth & Vose Co., 
East Walpole, Mass. 

BRUCE, G. NoRMAN· '23 B. S. (CH. E.) 
5206 Xerxes Ave. S., Minneapolis, Minn. 
Chemist, Biscuit & Cracker Mfrs. Assn., Dun
woody Institute, Minneapolis. 

BRUNKOW, HERBERT E. c. '12 CH. E. 
Delano, Minn. l\1gr.,. Owner, Brunkow Elec
trical Shops. 

BuNGER, HAROLD A. '26 B. S. (CH. E.) 
17 Seymour Ave. S. E.; Minneapolis, Minn. 
Shevlin Fellow in Chern., U. of M. 

BuRNINGHAM, F. A. 
'17 B. S. (CH. E.), '18 CH. E. 

29 Tenth Street, Berlin, New Hampshire. 
Research Chern., Brown Co. 

BuscH, WILLIAM A. '22 B.S. (CH. E.) 
R. R. 2, Robbinsdale, Minn. 

BuscH, JoHN S. 
'20 B. s. ( CH. E.)' '20 CH. E. 

1002 6th St., International Falls, Minn. 
Wood Product Conversion Co., Cloquet, Minn. 

CADE, ARTHUR R. '1S B. S. WoRCESTER 
PoLYTECH. INsT., '17 M. S. (CH.) 

Chemist, Lavoris Chern. Co., 918 N. 3rd Street. 
Minneapolis, Minn. 

CALLAWAY, R .s. '11 B.s. (CH. E.) 
4037 Abbott Ave. S., Minneapolis. 
Purchasing Agent, University of Minnesota. 

CANTWELL, WILLIAM F., '11 B s. (CH.) 
International Falls, Minn. 
Physician and Snrgeon. 

CAsSEL, NoRMAN S. 
'22 B. S. (CH. E.), '23 CH. E. 

133 Chestnut St., Montclair, N. J. 
United Piece Dying Co., Paterson, N. J. 

CHADBOURNE, L. RoDNEY 
'22 B.S. (CH. E.), '23 CH. E. 

CHANEY, ALBERT L. 
B. A. WASH. MisSIONARY CoLL. '20 

'2S M. s. ( CJiEM.) 
Assistant, School of Chemistry, U. of Minn. 

*CHAPIN, LEWIS PAUL '97 CH. E. 
CoHEN, LILLIAN 

'00 B. S;, '01 M. s., '13 PHD. 
2521 Humboldt Ave. S., Minneapolis. 
Asst. Prof. of Inorganic Chem., U. of M. 

CaRL, CADY S. '21 B. S. (CH.) 
5316 York Ave. S., Minneapolis. 
Asst. Chemist, McLaughlin, Gormley, King & 
Co., Minneapolis, Minn. 

CORNELL, L. WALLACE '27 B.s. (CH. E.) 
630 S. E. 7th St., Minneapolis, Minn. 
Asst. in Chem., U. of M. 

CoRNELL, REUBEN WILLETT 
'21 B.s. (CH. E.), '22 CH. E. 

Y. M. C. A., Red Wing, Minn. 
Chern. Engr., Pittsburgh Plate Glass Co., Lin
seed Oil Division. 

CORSON, BENJAMIN I. '17 B.s. (C:H:.) 
2916 Constitution Rd., Camden, New Jersey. 
Chemist, R. M. Hollingshead Co. 

CouLT, LYMAN H. '2S B. S. ( CH. E.) 
Asst. Mgr., Commercial Canning (Vegetables). 
Fairmont· Canning Co., Fairmont, Minn. 

CovELL, PAULL. '2S B. S. (CH. E.) 
3129 Aldrich Ave. S., Minneapolis, Minn. 
Gas Foreman, Minneapolis Gas Light Co. 
Works, 14th & River S. 

*CRESSY, CHAS. R. 
'08 B. S. (CH.), 13 M. S. 

CRAWFORD, MARJORIE 
'20 B. A. (MIAMI), 

'22 M. S. (IowA), '27 PHD. 
Inst. i1:1 Chem., Vassar College. 
Poughkeepsie, N. Y. 

CURTISS, FAITH (STERLING) 
'09 B. S. (CH.) 

408 College St., Portland, Ore. 
Substitute teacher, Portland High Schools. 

DAHLBERG, ARNOLD v. 'OS A. c. 
Newfolden, Minn. 
Research Agriculturist, Red River Valley Dist. 
E. Grand Forks, Minn., c-o American Beet 
Sugar Co. 
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DAHLBERG, HENRY w. '10 B.s. (CH .. E.) 
1558 Monaco Parkway, Denver, Colo. 
Mgr., Research Dept., Great Western Sugar Co. 
The Great Western Sugar Co., 
Sugar Building, Denver, Colo. 

DAHLEN, MILES 
• '24 B. S. ( CH. E.), '28 PH.D. 

1831 Delaware Ave., Apt. 2, Wilmington, Del. 
Research Ch., E. I. duPont de Nemours, 
Wilmington, Del. 

DANIELS, ELMER ANSON '12 B.s. (CH.), 
'13 M. s. (CH.), '17 PHD. 

i68 North Garfield Ave., Hinsdale, Ill. 
Development -Engr., Western Elec. Co., Haw
thorne Station, Chicago. 

DANIELS, FARRINGTON 
'10 B. S. (CH.), '11 M. S. (CH.) 

Madison, Wis. Assoc. Prof. of Chem., Univ. 
of Wis. 

DAVIES, EDWIN T. '07 B. S. (CH. E.) 
5057 Upton Ave. S., Minneapolis. 
Chem., City Engineer's Dept., 125 N. Bryant 
Ave. 

DARLING, STEPHEN F. 
'22 B. S. (CH.), '24M. S. (CH.) 

Crosby, Minn. 
Traveling Fellow, Europe. 

DEVANEY, GRACE M. '26 B.s. (CH.) 
523 University Ave., Grand Forks, N. D. 
Research Associate, Sch. of Mines, Univ. of N. D. 

DEWITT, JosEPH HENRI '10 B. S. (CH.) 
966 Dayton Ave., St. Paul. 
State Parole Agent for Minnesota State Prison 
and Reformatory. Office: State Capitol, St. Paul. 

DIETRICHSON, GERHARD '10 B. s. (CH.) 
Mass. Inst. of Tech., Boston, Mass. 

DoBROVOLNY, FRANK ]. '20 B. A. 
DAKOTA WESLEYAN, '24 M. s. (CH.) 

Roessler & Hasslacher Chem. Co., Niagara 
Falls, New York. 

DoMOVSKY, MAx '17 B. S. (CH. E.) 
DoN A UER, MAx 

'18 B.s. (CH. E.), '25 CH. E. 
1934 N. 14th St., Toledo, Ohio. 

DoRAN, ]AMEs M. '07 B. S. (CH.) 
3051 N. St. N. W., Wash., D. C. 
Commissioner of Prohibitiqn, Washington, D. C. 

DRESSER, EvA L. (ALvEs) 
'09 B. S. (CH.) 

799 Faxom Ave., San Francisco, Calif. 
DUMKE, wALTER H. '27 B. s. ( CH. E.) 
DuNNIGAN, MERTON A. '16 B. S. (CH.) 

5045 Oliver Ave. S., Minneapolis. 
W. H. Barber Co., Minneapolis, Minn. 

DuRHAM, SAMUEL W. '17 B. S. (C:H~) 
2001 E. Slauson Ave., Los Angeles, Calif. 
Woodard-Durham Mfg. Co. 

DYER, wALTER' s. '24 B. S. ARKANSAS, 
'25 M. S. (CH.) 

Prof. of Chern., 
Union College, Barbourville, Ky. 

DYSTERHEFT, GEORGE A. '26 B. s. ( CH.) 
Asst. Ch. State Dairy and Food Lab. 
St. Paul, Minn. 

EcK, LESTER JOHN 
'23 B.S. (CH. E.), '24M. S. (CH. E.) 

3240 Fremont Ave. S., l\1inneapolis, Minn. 
Engineer of Tests, Minneapolis Gas Light Co. 

*EcKMAN, LAWRENCE R. '17 B. S. (CH.) 
EDGAR, DoNALD E. 

'23 B. s. ( CH. E.), '27 PH.D. 
60 Melbourne Ave. S., Minneapolis. 
Res. Chemist, c-o E. I. Dupont de Nemours 
& Co., Parlin, N. J. 

EDMUNDS, ALVIN M. '25 B. s. (CH. E.) 
412 Ashman St., Midland, Mich. 
The Dow Chemical Co., Midland, Mich. 

EDWARDS, JuNIUS DAviD 
'12 B. s. (CH. E.), '13 CH. E. 

536 6th St., Oakmont, Pa. 
Asst. Director of Research, Aluminum Co. of 
An1erica, New Kensington, Pa. 

*EGGE, WALTER '17 B. s. (CH.) 
ELLES·TAD, REUBEN B. 

'22 B.S. (CH.), '24M. S. (CH.) 
88 Powderhouse Blvd., Salem, Mass. 
Instructor in Chem., Tufts College, Mass. 

ELMQUIST, RUTH E. 
'21 B. A., '24 M. s. (CHEM.) 

Gov. Hotel, P. 2, Washington, D. C. 
Department of Home Econotnics. 

ELSTON, ARTHUR A. '27 B. s. (CH. E.) 
Rich Valley, Minn: 
Dow Chemical Co., Midland, Michigan. 

ENGSTROM, LESLIE G. '19 B. s. (CH.) 
Agent U. S. Internal Revenue 
51 Melbourne Ave., Minneapolis, Minn. 

ERNST, RoBERT C. '21 B. S., M. C. STATE 
CoLL., '23 M. S. (CH. E.) 

636 Huro.; St. S. E., Minneapolis. 
Asst. Prof. Chern. & Eng., Univ. of Louisville, 
Louisville, Ky. 

EPSTEIN, HYMEN '21 B. S. (CH.) 
2816 Wells St., Milwaukee, Wis. 
Production Mgr., Lavo Co. of America. 

FAWCETT, ROBERT BEST 
'28 B.S. (CH. E.) 

78 Bay State Rd., Boston, Mass. 
Mass. Inst. of Technology, Cambridge, Mass. 

FEGAN, ELMER THOMAS 
'15 B. S. (CH.), '16 M. S. (CH.) 

900 30th Ave. S., Minneapolis. 
Technical Supervisor. 

FELION, ELMER T. '13 B. s. (CH.) 
4628 33rd Ave. S., Minneapolis. 
Asst. Chern., N. P. Ry. Como Shops, St. Paul. 

FIEGER, ERNEST A. 
'20 B. s. ( CH. E.), '21 CH. E. 

400 . Co01·ine St., Baton Rouge, La. 
Asst. Prof. in Chern., Louisiana State Univ., 
Baton Rouge, Louisiana. 

FINKE, WILBUR w. M. '10 B. s .. (CH.) 
998 Ashland Ave., St. Paul, Minn. 

FIRTH, CHARLES v. '23 B.s. (CH. E). 
2201 Bryant Ave. S., Minneapolis. 
Chern. Asst., Mines Expt. Sta., Univ. of Minn. 

FISCHER, EARL B. '19 B.s. (CH. E.) 
4921 Fremont Ave. S., Minneapolis, Minn. 
Asst. Prof. of Pharmacognosy, U. of M. 

FOKER, LESLIE w. '28 B. s. (CH. E.) 
1134 6th St. N. E., Minneapolis, Minn. 
Graduate Student, University of Minn. 

FRARY, FRANCIS COWLES 
'05 A. C., '06 M. S. (CH.), '12 PHD. 

1218 Hulton Road, Oakmont, Pa. 
Director of Research, Aluminum Co. of America, 
New Kensington, Pa. 

FRECHE, HERTHA R. 
'19 B. A., '25 M. S. (CH.) 

4500 ·wentworth Ave. S., Minneapolis. 
Grad. Student, School of Chemistry. 

FREDERICKSON, HuBERT M. 
'23 B. S. (CH. E.) 

527 5th Ave. S. E., Minneapolis. 
Gas Engr., Gary Heat, Light & Water Co., 
Gary, Ind. 

FREDRICKSON, EDNA '24 B. s. (CH.) 
Hackensack, Minn. 

FUHRMAN, ALVIN 0. '24 B. S. (CH. E.) 
565 Portland, St. Paul, Minn. 
Chem. Eng. American Container Corp., 522 
Front St., St. Paul. 

FuLMER, ]ERVIS M. '20 B. S. WASH. 
STATE CoLL., '22 M. S. ( CH.) 

Head of Ch. Dept., Robert College, 
Constantinople, Turkey. 

FusoN, REYNOLD C. '20 B. A. MoNT., 
'21 M. A. CALIF., '24 PHD 

506 S. Gregory St., Urbana, Ill. 
Asst. Prof. of Chemistry, U. of Ill. 
Urbana, Ill. 

GALVEZ, NICOLAS L. '25 B. s. (CH.) 
Instructor in Chemistry, Agricultural College, 
Laguna, Philippine Islands. 

GAUGER, A. w. '14 B. s. (CH.) 
1122 Reeves Drive, Grand Forks, N. D. 
Dir., Div. of Mines, U. of N. D. 
Grand Forks, N. D. 

GEHRENBECK, GILBERT B. 
'28 B. S. (CH. E.) 

Monticello, Minn. 
Research Chem., Miim. Mining & Mfg. Co., 
St. Paul, ··Minn. 

GERLICHER, HAROLD w. 
'27 B. S. (CH. E.) 

629 W. King St., Winona, Minn. 

GERLICHER, RoBERT A. '28 B.S. (CH. E.) 
56 Balch, Akron, Ohio. 
Chern. Eng. B. F. Goodrich Rubber Co., Akron, 
Ohio. 

GILLMAN, HYAM '25 B. s. (CH.) 
2137 Canyon Drive, Los Angeles, Calif. 
Calif. 

GLENN, HARRY w. '24 B.s. (CH. E.) 
518 Carleton Ave., Cloquet, Minn. 
Works Chem., Northwest Paper Co., Beater 
Engineer. 

GoLDBERG, WILL M. '28 B. S. (CH. E.) 
371- Irving Ave., Brooklyn, N. Y. 
Chemist, U. S. Government. ' 

GoLDSTEIN, MILTON M. 
'12 B. s. (CH. E.), '13 CH. E. 

4600 1st Ave. S., Minneapolis. 
Architect and Builder. 
1406 West Lake St., Minneapolis, Minn. 

GREENLAW, CHARLES E. 
'19 B. S. (CH. E.) 

GROUT, FRANK FITCH 
'04 B.S. (CH.), '08 M.S. (CH.) 

911 Seventh St. S. E., Minneapolis. 
Prof. of Geology, University of Minnesota. 

GuTSCHE, EDWARD J. '04 B. S. (CH.) 
17 Fairwood Blvd., Pleasant Ridge, Detroit, 
Mich. 
Div. Mgr., Mich. Smelting and Refining Co., 
Detroit, Mich. 

GuTsCHE, FRANK CARL 
'10 B. S. (CH. E.) 

611 N. Waiola Ave., La Grange, Ill. 
Chern., Western Electric Co., Chicago, Ill. 

HALVORSON, HALVOR ORIN 
'22 B. s. ( CH. E.)' '23 CH. E. 

64 Melbourne Ave. S. E., Minneapolis. 
Instr., Dept. of Bacteriology, U. of M. 

HALVERSON, ]OHN OLIVER '07 B.s. (CH.) 
110 Wakefield Ave., Raleigh, N. Ca. 
Feed Inspection, Control and Investigations in 
Nutrition," Agricultural Experiment Station. 

HALVORSON, HENRY A. '11 B.s. (CH.) 
1435 Grand Ave., St. Paul. 
State Dairy and Food Dept., St. Paul. 

HAMILTON, HERBERT CLIFTON '97 CH. E. 
160 Webb Ave., Detroit, Mich. 
Pharmacologist and Research Biological Chemist, 
Med. Research Dept., Parke, Davis & Co. 

HAMM, HoMER A. '25 B. S. 
119 Cockesill Ave., Takoma Pic, Md. 
Junior Chern., Bureau of Stand., Wash., D. C. 

HAMMER, GEORGE F. 
'20 B. S. (CH. E.) 

310 E. 31st St., Minneapolis. 
International Milling Co., Bakery Service. 

HAMMOND, KATHRYN D. (KELLEY) 
'22 B. S. (CH.) 

Stevens Point, Wis. 
HANSEN, THEODORE '28 B. S. (CHEM.) 

Sleepy Eye, M.inn. 
HANSEN, THEODORE B. '28 B. s. (CH.) 

Biscuit & Cracker lVIfrs. Assn., Dunwoody Inst., 
Minneapolis. 

HARGROVE, LORIN D. '28 B. s. (CH.) 
Twin City Supply Co., 
177 East Third Street, St. Paul, Minn. 

HARSHAW, ]OHN RIPPEY 
'12 B. S. (CH. E.) 

R. F. D. No. 1, Chenango Forks, New York. 
HARRIS, ELWIN E. '21 B. s. HAMLINE, 

'22 M. S. (CH.), '25 PHD. 
Asst. Prof. of Chemistry, Univ. of North 
Dakota, Grand Forks, N. Dak. 

HARTKEMEIER, LEONARD '21 B. s. 
LOUISVILLE, '24 M. s. (CH. E.) 

Inst. in Ch. E., Univ. of Col., Boulder, Colo. 
HARTNETT, ]OHN G. '11 B. s. (CH.) 

Graceville, Minn. Assoc. Chern., Civil Service. 
HARTSHORN, ELDEN B. 

'12 B. s. DARTMOUTH, '22 PHD. 
11 Balch Street, Hanover, New Hampshire. 
Asst. Prof. of Chemistry, Dartmouth College, 
Hanover, N. H. 

HATCH, LLOYP '23 B. s. (CH. E.) 
1352 Raymond Ave., St. Paul. 
Supt. of Abrasive Dept., Minneapolis Mining 
& Mfg. Co., St. Paul. 
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HAUGE, SIGFRED M. 
'18 B. A. ST. OLAF, '21 M. s. (CH.) 

209 Wood St., West Lafayette, Ind. 
Research Chemical Lab., Purdue Univ., Agr. 
Exp. Station, LaFayette, Ind. 

HAUGSRUD, PARMALEE S. 
'26 B. S. (CH. E.) 

Y.M.C.A. Hotel, 826 S. Wabash Ave., Chicago, 
Ill.; National Adhesive Corp., Chicago, Ill. 

HAWKEY, HAROLD K. 
'19 B. S. (CH. K), '19 CH. E. 

2416 15th Ave. S., Minneapolis, Minn. 
HECK, FRANK J. '19 B. s. (CH.) 

Rochester Mayo Clinic, Rochester, Minn. 

REISIG, LuciLLE K. 
'19 B. A., '22 M. S. (CH.) 

2400 35th Ave. S., Minneapolis. 
RELLA, Roy PAUL '28 B. S. (CH. E.) 

The Northwest Paper Co., Cloquet, Minlt. 
HENNESSY, HUGH J. '11 B. s. (CH.) 

1864 Marshall Ave., St. Paul. 
Chief Inspector, Division of Feed Inspection, 
Minn. Dairy and Food Dept., 215 Old Capitol 
Building. 

HIGBURG, WM. '17 B. s. (CH. E.) 
4340 Winthrop Ave., Indianapolis, Ind. ' 
Sales Mgr., · Char. Products Division, Republic 
Creosoting Co., Indianapolis, Ind. 

HoFF, joHN EDGAR '20 B. S. (CH.) 
515 North 58th Ave. West, Duluth, Minn. 
Chemist and Production · Mgr., The Klearflax 
Linen Looms, Inc., Duluth, Minn. 

HoFFMAN, HENRY joSEPH 
'12 B.S. (CH.), '14M. S. (CH.) 

1085 Hawthorne Ave., St. Paul. 
Chern., State Dairy and Food Dept., Old Capi
tol, St. Paul. 

RoGNESS, THORFIN RusTEN 
'18 B. s. (CH. E,), '19 CH. E. 

1405 Spring Way, Berkeley, Calif. 
Asst. Prof. of Ch., Gilman Hall, U. of Calif., 
Berkeley, Calif. 

HoLsT, }AMES E. '27 B. S. (CH. E.) 
3118 Pierce St., Minneapolis. 
Mayo Fellow, Rochester. 

HoPKINS, joSEPH IRWIN '04 B. S. (CH.) 
R. F. D. 1, Minneapolis. 
Farming. 

HovLAND, CLIFTON R. '19 B. A. (ST. 
OLAF), '21 M. s .. (CH.) 

Asst. Chem. Eng., Chicago & Elto R. R. Co. 
807 W. Washington St., Bloomington, Ill. 

HUMPHREY, GERTRUDE J. '24 B.s. (CH.) 
641 Shepard, San Pedro, Calif. 
Chief Chern., Philip R. Park, Inc., 
San Pedro, Calif. 

JACKSON, MYRON BANGS '05 A. C. 
Williston, N. Dak. 
Treas.-Credit Mgr ., Williston Grocery Co. 

j ALLINGS, KENNETH R. . 
'48 B. S. (CH. E.) 

Assistant Chemist, Maple Leaf Oil & Refining 
Co., Couts, Alberta, Canada. 

}ERABEK, HENRY s. '26 B. s. (CH. E,) 
1710 S. E. 5th, Minneapolis, Minn. 
Inst. School of Mines, U. of M. 

jEWETT, ERNEST E. 
'25 B.S. (CH. E,), '26M. S. (CH. E.) 

4524 Mellwood Ave., Cincinnati, Ohio. 
Chem., Laundry Research Dept., Proctor and 
Gamble, I vorydale, Ohio. 

joHNSON, DoNALD LEE 
'18 B.S. (CH. E.), '19 CH. E. 

2115 Woodland Ave., Duluth, Minn. 
Bacteriologist, Water & Light Dept., City of 
Duluth. 

jOHNSON, EINER 
'11 B. S .. (CH.), '12M. S. (CH.) 

901 Selby Ave.; St. Paul. 
Vice President and Chief Chemist, La Salle 
Products, Inc., 2220-22 Univ. Ave., St. Paul. 

joHNSON, WALDO C. '26 B.S. (CH.) 
3100 46th Ave. S., Minneapolis, Minn. 
State Laboratories, Old Capitol Bldg., St. Paul. 

jOHNSON, LESTER L. 
'25 B.S. (CH. E,), '27M. S. (CH. E.) 

Chern. Eng., Roesseller-Hasslacher Chem. Co., 
Perth Amboy, N. J, 

JoHNSToN, CHARLES L. 
'25 B. S. (CH. E.) 

Roessler-Hasslacher Chem. Co. 
Perth Amboy, N. J. 

jONES, ERNEST JOSEPH 
'20 B. s. ( CH. E.)' '21 CH. E, 

Fixed Nitrogen Bureau, Bureau of Standards, 
Washington, D. C. 

JoRDAN, WALLACE E. '26 B.S. (CH. E.) 
112 S. 59th Ave. W., Duluth, Minn. 
Chemist, Western Paint & Varnish Co., New 
Duluth, Minn. 

JosELOWITZ, GooDWIN, '18 B. S. (CH.) 
Glasgow, Montana. 
State Grain Inspector, State of Montana Pro
tein , Lab., Glasgow, Montana. 

JOYCE, FLOYD E, 
'12 B. A., IowA, '17 M. S. (CH.) 

378 Mt. Curve Bo'ulevard, St. Paul. · 
Supt., Haskins Bros. & Co., St. Paul. 

]UVRUD, INGVALD OLIVER '14 B.S. (CH.) 
2200 1st Ave., Great Falls, Mont. 
Chief Chern., Royal Milling Co. 
Great Falls, Mont. 

KAMEDA, TOHRU 
'15 ToKIO TEcH. ScHooL, 

]APAN, '26 M. s. (CH.) 
1321 6th St. S. E., Minneapolis, 
Asst., School of Chem., U. of JVI. 

KAMPA, EDMUND P. '23 B. s. (CH.) 
312 Seymour, Minneapolis, Minn. 

KARATZ, LUCIAN '12 B. s. (CH.) 
1122 Logan Ave. N., Minneapolis, Minn. 
Chern., Inti. Sugar Feed Co. 

KATZ-NELSON, WILLIAM 
'13 B. S. (CH. E.) 

Consulting Chemist, Chicago, 
KENNEDY, WILLIAM w. '07 B.s. (CH.) 

1831 Summit Ave., St. Patti, Minn. 
W. W. Kennedy Co., 1598 Carroll Ave., St. Paul. 

KEPNER, BEN-HUR 
'10 B. A., '11 M. S. (CH.) 

Maple Leaf Milling Co., Port Colburn, Ont., 
Canada. 

KERN, HERBERT A. 
'13 B. S. (CH. K), '14 (CH. E.) 

Hinsdale, Illinois. 
Pres., National Eluminate Corp. 
6216 West 66th Place, Chicago. 

KESSEL, HERBERT 
'18 B.S. (CH. E.), '19 (CH. E.) 

663 7 Maryland Drive, Los Angeles. 
Credit Mgr., B. H. Dyas Co., Los Angeles, Cal. 

KESSELMAN, LEO '18 B. s. (CH.) 
KESTER, ERNEST B. 

'22 B. A., '23 M.S. (CH. E.) 
Nitro, Va. 

*KEUFFNER, OTTO KARL '09 B. s. (CH:) 
KNUTSON, REUBEN w. '28 B. s. (CH.) 

Archer Daniels Midland Co., 29th Ave. S. E. 
and G. W. Tracks, Minneapolis, Minn. 

KoBE, KENNETH A. '28M. S. (CH. E.) 
711 Superior St. S. E., Minneapolis, Minn. 
DuPont Fellow (Asst. in School of Chem. after 
June 15, 1929). 

KocH, ARTHUR Lours 
'19 B. s. HAMLINE, '21 M. s. (CH.) 

'24 PH. D. 
Hercules Powder Co., Brunswick, Ga. 

KoHLAsE, ARTHUR H. 
'19 B. s. HAMLINE, '21 M. s. 

(CH.) '24 PH. D. 
222 No. Lucenie Blvd., Los Angeles, Cal. 

KoKATNUR, V AMAN R. '12 B. A. BoM
BAY, '14M. s. (CH.), '16 PHD. 

628 West 227th St.,, New York City. 
Consult. Chcm., 52 E. 41st St., New York City. 

KoRFAGE, Roy F. '20 B. S. (CH.) 
259 Park St., Fulton, N. Y. 
Chief Chem., Peter Cailler Kohler Swiss Choc
olate Co., Fulton, N. Y. 

KRACEK, FRANK c. 
'20 B.S. (CH. E.), '24 PH. D. 

2951 Upton St., Washington, D. C. 
Physical Chern. at the GeolJhysical Lab., Carne· 
gie Institute, Washington, D. C. 

KRANTZ, RuDOLPH W. 
'24 B. S; (CH. E.), '25 M. S. 

2945 Dodier St., St. Louis, Mo. 
Proctor & Gamble Co., St. LoU!s, :Mo. 

KRYGER, EDWARD R. '21 B. s. (CH.) 
·1748 St. Anthony Ave., St. Paul. 
Chern., National Lead Battery Co. 

KUENTZEL, WARD EDWARD 
'17 B. S. (CH. E.) 

1473 Irving St. N. W., Washington, D. C. 
Bureau of Chem. & Soils, Washington, D. C. 

KuGLER, JosEPH H. '26 B. S. (CH. K) 
1336 Van Buren St., St. Paul. 
Minnesota Mining & Mfg. Co., Ferest and 
Facquire, St. Paul. 

KURTZ, KERWIN K. '28 B. s. (CH. E,) 
1394 Grantham Ave., St. Paul, Minn. 

·Graduate Student, School of Chem., Univ. of 
Minn. 

*LANDO, MAXIMILLIAN N. 
'02 B. S. (CH.) 

LANGSETH, AxEL 0. 
'22 B. s. (CH. E.), '23 CH. E. 

298 W. 3rd St., Mansfield, Ohio. 
Ohio Brass Co., Metallurgist, Mansfield, Ohio. 

LAUER, WALTE,R M. '13 B. A. URSINUS 
CoLLEGE, '24 PH. D. 

605 Delaware St. S. E., Minneapolis. 
Assistant Professor, School of Chem., U. of M., 
Minneapolis. 

LANGUTH, KARL H. '27 B. s. ( CH. E,) 
Ohio Brass Co., Mansfield, Ohio. 

LAVINE, IRVIN '24 B. s. (CH. E,) 
· 717 Chestnut St., Grand Forks, N. D. 
Asst. Prof. of Chem. Eng., U. of _N_. D. 

LEAVENWORTH, FRANCIS MAURY 
'11 B. S. (CH.) 

Box 274 
McKean Co., Bradford, Pa. 

LEE, MELVILLE RICHARD 
'21 B. s. (CH. E,), '22 CH. E. 

2801 Park Ave., Minneapolis. 
LEERSKOV, GERHARD WILHELM 

'21 B. S. (CH. E.) 
4404 Curve Ave., Minneapolis. 

LEVINE, ARTHUR '16 B. A. AuGUSTANA 
COLLEGE, '23 PH. D. 

608 Michigan Ave., Pullman, Wash. 
Asst. Prof. of Chemistry, Washington State 
College, Pnllman, Wash. 

LEWENSTEIN, ABRAHAM 
'26 B. S. (CH. E.) 

Y. M. C. A., Appleton, Wis. 
Appleton Coated Paper Co. 

LINTON, ]AMES B. '97 CH. E. 
2422 5th Ave. W., Seattle, Wash. 
Consulting and Analytical Chemist. 
502 Lyon Bldg., Seattle, Wash. 

LIVERMORE, HARVEY}. '22 B. S. (CH. E,) 
416 S. Warwick, St. Paul, Minn. 

LoNGWORTH, FRED JAMES '05 A. C. 
c-o Tennessee Copper Co. 
Copperhill, Tenn. 

LOWE, jOHN M. '08 B. s. (CH.) 
660 Drexel Bldg., Philadelphia, Pa. 
Asst. Sec.-Treas., Bisbee Linseed Co. 

LUDWIG, LLEWELLYN G. 
'24 B. S. (CH.) 

1801 Humboldt Ave. S., Minneapolis. 
Gamble & Ludwig Paint Co., 901 Hennepin 
Ave., Minneapolis, Minn. 

LUFT, HANS LAWRENCE 
'24 B. S. (CH. E.), '24M. S. 

23 8 Belmont, St. Paul. 
LuFT, OscAR WILHELM v. D. 

'17 B.
1 

S. (CH. E.) 
18 Norwalk Ave., Buffalo, New York. 
Technical Development Dept., Nat. Aniline and 
Chemical Company. 

LUGER, KARL E. '22 B. s. (CH. E,) 
4 30th St., Woodcliff-on-Hudson, N. J. 
Salesman, Aluminum Company of America, 120 
Broadway, New York City. 

Lux, ALBERT R. 
'26 B. s., '28 M. S. (ORG. CH.) 

238 Midway Ave., St. Pan!, Minn. 
Asst. School of Chem., U. of M. 
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Lux, LESTER L. '27 B. S. (CH.) 
283 Midway Ave., St. Paul, Acting chief chem
ist, Mines Exp. Station. 

McBRIDE, RussEL S. '08 B. S. (CH.) 
Chevy Chase, Maryland. 
Consulting Chern. Engineer, Colorado Bldg., 
Washington, D. C. 

McKEE, JoHN B. '25 B. S. (CH. E.) 
Valentine Varnish Co., 

'364 Manhattan Ave., Brooklyn, N. Y. 
*McLEoD, JoHN RoDERICK 

'12 B. S. (CH.) 
McMILLEN, ELLIOT L. 

'23 B.S. (CH. E.), '27M. S. (CH. E.) 
434 Franklin Ave., Palmerton, Pa. 
Research Chern., New Jersey Zinc Co., Palmer-
ton1 Pa. ' 

McMILLER, PAuL RAYMOND 
'11 B. S. (CH.) 

715 7th St. S. E., Minneapolis. 
Asst. Prof. of Soils, Agric. Exp. Station, Uni
versity Farm, St. Paul. 

MAEHL, KENNETH A. '27 B. s. ( CH. E.) 
159 Western Ave. S., St. Paul, Minn. 
Tech. Asst., Mines Experiment Station, 
U. of M. 

MANUEL, DouGLAS R. 
'22 B. S. (CH. E.) 

Sales & Tech. Dept., Arthur H. Thomas Co., 
Philadelphia, Pa. 

MANUEL, EARLE v. '07 B. s. (CH.) 
4250 Drexel Blvd., Chicago, Ill. 

MARKUS, BENJAMIN '17 B. s. (CH.) 
426 Lincoln St., Hibbing, Minn. 
Sec.-Treas., Purity Ice Co. 

MARR, HoRACE SINCLAIR '17 B.S. (CH.) 
1639 Bunts Road, Lakewood, Cleveland, Ohio. 
Research Lab., Nat. Carbon Co., 1280 West 
73rd St., Cleveland, Ohio. 

MARSHALL, OLIVE WAD LEIGH 
'17 B. S. (CH;) 

4150 Nicollet Ave., Minneapolis. 
Chern., Inyo Chern. Co., Cartago, Inyo Co., Calif. 

MARTIN, EDMUND w. H. '12 CH. E. 
7645 Sheridan Road, Chicago, Ill. · 
Mgr. Archer-Daniels-Midland Co. 

MASLIN, MARION GoRDoN 

Canajoharie, New York. 
'13 B. S. (CH.) 

Chief Chemist, Sierra Magnesite Co., Porter
ville, Calif. 

MATTHEWS, GLENN EARL 
'20 B. S. (CH.), '21 M. S. (CH.) 

31 Corona Road, Rochester, New York. 
Photographic Research Chern.. Eastman Kodak 
Co., and ·Technical Writer, Rochester, N. Y. 

*MAY, DARWIN R. 
'14 B.s. (CH. E.), '15 CH. E. 

MERRILL, GRANTs. '28 B.s. (CH. E.) 
1855 St. Clair St., St. Paul, Minn. 
The Minn. Mining Co., St. Paul. 

MERTEN, HowARD VINCENT 
'14 B. S. (CH.) 

3816 Ivy St.,.. Indiana Harbor, Ind. 
Asst. Supt. of Blast Furnaces, Youngstown Sheet 
and Tube Company, Indiana Harbor, Ind. 

MILLER, RALPH HARRISON 
'13 B. S. (CH.) 

600 6th Ave. E., Mitchell, S. Dak. 
MITCHELL, DoNALD FRANCIS 

'20 B.s. (CH. E.), '21 CH. E. 
Chemist, Mpls. General Electric Co., 
2000 Grand Ave., Minneapolis, Minn. 

MITCHELL, RALPH WALLACE 
'12 B. S. (CH.) 

602 12th Ave., Menomonie, Wis. 
Sec. & V. Pres., American Bakery Materials Co. 
Menomonie, Wis. 

MoE, CLAUDE P. '20 B. S. (CH.) 
7411 4th Ave., Brooklyn, New York. 
Cowles Detergent Co., .New York City. 

MoFFAT, HAROLD A. '27 B. S. ( CH. E.) 
714 Marshall St., Milwaukee, Wis. 
Chern. Engineer for Milw,ukee Coke & Gas Co. 

MoREY, GEoRGE W. '09 B. S. (CH. E.) 
425 Raymond Street, Chevy Chase, Md. 
Phys. Chern., Geophysical Labs., Wash., D. C. 

MoRIN, WM. TRUESDE,LL 
'22 B.S. (CH. E.), '23 CH. E. 

1912 Vista Street, Hollywood, Calif. 
Vice-Pres., Pacific Abrasive Supply Co., 1037 
S. Los Angeles St., Los Angeles, Calif. 

MoRKEN, CARL H. '22 B. S. (CH. E.) 
348 W. 5th St., Mansfield, Ohio. 
Metallurgist, The Ohio Brass Co., Mansfield, 
Ohio. 

MoRRIS, VwN H. '22 B.S. (CH. E.), 
PURDUE, '24 M. s. PURDUE, 

'26 PHD (PHYSICAL CH.) 
866 Hawkins Ave., Akron, Ohio. · 
Research Chern., Firestone Tire & Rubber Co., 
Akron, Ohio. 

MoRROW, LEoN WALKER '16 B.S. (CH.) 
67 Hughes Street, Quincy, Mass. 
Asst. Production l\1gr., National Leather Co., 
Boston, Mass. 

MoRsE, GuiLFORD A. 
'15 B. S. (CH. E.), '15 CH. E. 

Empire Bldg., Boise, Idaho. 
Lumberman. 

MoRsE, MINERVA 
'15 B. A., '20M. S. (CH.), '25 PH. D. 

3244 Clinton Ave., Minneapolis. 
Asst. Prof. of Ch., Smith College, 
Northampton, Mass. 

MuRRAY, RoBERT '26 B. S. (CH. E.) 
811 No. Kenwood, Austin, Minn. 
Chief Chemist, Harmel & Co., Austin, l\1inn. 

NEILSON, CHRIS '18 B. s. (CH. E.) 
1029 S. Front St., Mankato, Minn. Florist. 

NELSON, ERNEST w. 
'20 B. A., '24 M. S. (CH. E.) 

Chern. Refinery Research. 
Marland Ref. Co., Ponca City, Okla. 

NELSON, HARRY G. '18 B. s. (CH.) 
5428 Clinton Ave., Minneapolis. 
Chemist, City Health Dept. 

NESSE, CHARLES 0. '12 B. s. (CH.) 
NEWMAN, ALLEN T. '12 B. s. NEBRAS-

KA, '16 M. s. (CH.) 
958 Washington, Denver, Colo. 
Dean of Col. of Dent., U. of Denver. 
Denver, Colorado. 

NICHOLSON, HARRY G. 
'21 B.S. (CH. E.), '21 CH. E. 

1617 University Ave. S. E., Minneapolis. 
Sales and· Promotion, American Tar Prod, Co., 
Minneapolis, Minn. 

NIETZ, ADoLPH 
'13 B. A.: '15 M. S. (CH.) 

55 Harding Road. Research Chemist, Eastman 
Kodak Co., Rochester, New York. 

N YE, LILLIAN L. 
'09 B. A., '10 M. A. (CH.) 

1357 Como Ave. W., St. Paul. 
Pediatrician, Lowry Bldg., St. Paul. 

NYGARD, EDWIN MARCUS 
'21 B. S. (CH.) 

94 Prescott St., Cambridge, Mass. 
Grad. Student in Ch., Harvard, Mass. 

O'CoNNELL, THoMAS CHARLES 
'13 B. S. (CH.) 

618 Walnut Street, Donora, Pa. 
Chem., American Steel & Wire Co. 

0HLWEILER, WM. '27 B. s. (CH. E.) 
Universal Oil Products Co., 
Riverside, Ill. 

OLSEN, LESLIE RAYMOND 
'15 B. 8. (CH.) 

4836 Garfield Ave., Minneapolis. 
Chief Chern., International Milling Co., Flour 
Exchange Building. 

OLSON, ARTHUR 0. '11 B. s. (CH.) 
3431 Tyler St. N. E., Minneapolis. 
Analyst, State Dairy and Food Commission, 
St. Paul. 

0TTERSTEIN, EARL FRANK 
'13 B. S. (CH.) 

2110 West 49th Street, Minneapolis. 
Mgr., Ohio Chemical & Mfg. Co. 
28 59 20th Ave. S., Minneapolis. 

OwENs, JAY CLYDE '17 B. S. (CH.) 
1221 Howard Ave., Chicago. -
Chief Chem., Sherwin-Williams Co. 

p AGEL, H. ARMIN 
'22 B. A., '23 M. S. (CH.) 

620 N. 14th St., Lincoln, Neb. 
lust. in Chern., U. of Nebr., Lincoln, Nebr. 

p AGNUCCO, JOHN W. 
'23 B. A., '26 M. S. ( CH. E.) 

PAN, WEN PING '18 B. s. (CH.) 
Hibbing, Minn. 
Mining Engineer, Oliver Iron Mining Co. 

PARKIN, GuY GEoRGE 
'12 B. S. (CH.), '13 M. S. (CH.) 

2162 Stratford Ave., St. Paul. 
Sec. Mgr. Lineham Phonograph Co., Inc. 

PARRETT, ARTHUR N. 
'20 B. s. (CH. E.), '21 CH. E. 

Wilmington, Delaware. 
Chemist, E. I. Dupont De Nemours Co., 
Wilmington, Delaware. 

PAuL, KARL F. '24 B. S. (CH. E.) 
Kenvil, New Jersey. Hercules Powder Co. 

PAULSON, PAUL M. 
'23 B.S. (CH. E.), '24M. S. (CH. E.) 
622 Ridgewood Ave., Woodbridge, New Jersey. 
Roessler and Hasslacher Chemical Co., Patent 
Department, Perth Amboy, New Jersey. 

PEARSO.N, ELMER A. 
'20 B.s. (CH. E.), '21 CH. E. 

Graduate Student, School of Chern., 
U. of Minn. · 

PENNocK, EDWARD McMASTER '05 A. C. 
2206 Doswell Ave., St. Paul. 
Vice-Pres., G. H. Tennant Co., Minneapolis. 

*PETERSON' ANDREW PETER 
'10 B. S. (CH.), '11 M. S. (CH.) 

PETERSON, CLIFFORD E. '23 B.s. (CH.) 
Asheville, N. C. 
Champion Fibre Co., Canton, N. C .. 

PETERSON, HENRY 
'13 B. s. (CH. E.), '14 CH. E. 

3112 Hiawatha Ave., Minneapolis. 
PETERSON, MARSHALL A. 

'21 B. S. (CH. E.), '22 CH. E. 
5 54 Holly St., St. Paul, Minn. 
Chief Chern., Minnesota Highway Department. 

PETTIJOHN, EARL '11 B. s. (CH.), 
'12 M. s. (CH.), '19 PH. D. 

Marshall, Mo. 
H. S. Instructor. 

PIPPEL, HERBERT AuGUST '20 B.S. (CH.) 
1802 Ridge Ave., New Kensington, Pa. 
Research Chern., Aluminum Co. of America, 
New Kensington, Pa. 

PICHFORD, G. LEONARD 
'07 B. s. NEB., '10 M. s. 

.PLUMER, CLAYTON E. '14 B. c. E. 
MicH., '20 M. S. (CH.) 

Union Carbide & Carbon Research Lab., 
Long Island Research Co., Long Island, N. Y. 

PooR~ CHARLES DELos '05 A. C. 
1342' Graynolds Ave., Glendale, Calif. 
Teacher of Physics, Whittier Union H. S. 

PoPPE, FREDERICK W. 
'10 B. A. LAWRENCE, '11 M.s. (CH.) 

Appleton, Wis. 
PoRTER, ALLEN HAROLD '08. B. S. (CH.) 

1115 W. Church St., Champaign, Ill. 
Porter Baking Co., 118 S. Neil St., Champaign, 
Ill. 

PoRTER, RALPH ELMER 
'13 B. S. (CH. E.), '14 CH. E. 

234 Hampton St., Ashland, Ken. 
Chemist, Ashland Leather Co., Ashland, Ky. 

RADEMACHER, RicHARD L. 
'23 B.S. (CH. E.), '24M. S. (CH. E.) 
2434 Dupont Ave. S., Minneapolis, Minn. 
Chern. Div., Republic Creosoting Co. 

RAMSEY, SELMER '21 B. s. (CH. E.) 
Sank Rapids, Minn. , 
Rep. Diamond Motor Parts Co. of St. Cloud. 

RAMSDEN, ALLYN M. '29 B. s. (CHEM.) 
Homer, Minnesota. 

RASK, OLAF s. '17 B. s. (CH.) 
Associate in Bio. Chern. Johns Hopkins Univ., 
Baltimore, Md. 

RATHMAN, FRANZ 
'24 B. A., '27 M. S. (CH.) 

Asst. in Chern., U. of Ill. 
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RAUEN, THEODORE '26 B. s. (CH. E.) 
2124 Como Ave., St. Paul. 
Chern. Eng., Minnesota By-Products Coke Co., 
St. Paul, Minn. 

REcK, RoBERT CARLYLE '21 B. S. (CH. 
E.), '21 CH. E. 

2105 8th Ave., -LaGrange, IIi. 
Chemist, Development Branch, Western Elec. 
Co., Hawthorne Plant, Chicago. 

REITER, ALFRED A. '25 B. s. (CH. E.) 
Inst. in Chern. Eng., U. of Wis., Madison. 

REu, ALBRECHT H.-
'19 B.S. (CH. E.), '20 CH. E. 

Brunswick, Georgia, Box 41. 
Asst. Supt., Hercules Power Co. 

. RICE, EDGAR WHITMAN '02 B. s. (CH.) 
117 Radford St., Yonkers, New York. 
Chief Chemist, National Sugar Refining Co., 
Yonkers, New York. 

RIDDINGTON, FREDERICK W. 
'21 B.S. (CH. E.), '22 CH. E. 

1522 Highland Ave., Detroit, Mich. 
Asst. Foreman in Plating Dept., Ainsworth 
Mfg. Co. 

RILEY, PHILIP J, '21 B. s. (CH.) 
613 Oak Street S. E., Minneapolis; 
Curator, School of Chemistry, Univ. of Minn. 

RINGSTROM, HuGo '15 B. S. (CH.), 
'17M. S. (CH.) 

517 Thompson Bldg., Seattle, Wash. 
ROBERTS, WESLEY J. 

'21 B. S. (CH. E.), '22 CH. E. 
5024 Walnut St., Philadelphia, Pa. 

RoBINSON, H. MARJORIE 
'28 B. s. ( CHEM.) 

2635 Aldrich Ave. S., Minneapolis, Minn. 
Analyst, Div. of Soils, College of Agri., U. of 
Minn. 

ROBINSON, RHEA BENEDICT 
'12 B. S. (CH.) 

4237 Washburn Ave. S., Minneapolis. 
RocKwooD, RALPH H. '12. B. S. (CH.) 

2129 Standford Ave., St. Paul. 
Chief Chemist, City of St. Paul. 

RoE, CHARLES P. '29 B. S. (CHEM.) 
2219 Como .Ave. W., St. Paul, Minn. 
Assistant, School of Chern., U. of Minn. 

ROEHRICH, VICTOR '09 B. s. (CH. E.), 
'10 M. S. (CH. E.) 

327 S. Cleveland Ave., St. Paul. 
Director of Bureau of Municipal Testing Lab. 

RoGERS, MARVIN '26 B. S. (CH. E.) 
. '27 M. S. (CH. E.) 

727 So. State St., Ann Arbor, Mich. 
U. of Mich., Chern. Dept., Ann Arbor, Mich. 

RoQUE, FELICIANO T. '24 B. S. ( CH. E.) 
No. 36 Naval St., Malabon, Rizal, P. I. 
Philippine Govern. Employee, Bureau of Science. 

RosE, ANTON RicHARD '04 B. S. (CH.) 
P. 0. Box 376, Edgewater, N. J. 
Chemist, Prudential Ins. Co., Newark, N. J. 

RucHHOLT, CLARENCE '21 B. S. (CH. E.) 
6843 Dorchester Ave., Chicago, Ill. 
Chern. Eng., Sanitary Dist. of .Chicago. 

SANDELL, ERNEST B. '28 B. S. (CH.) 
2738 Johnson Street N. E., Min·neapolis, Minn. 
Assistant, School of Chern., U. of Minn. 

SARVER, LANDON A. '15 B. A. (RAN-
DOLPH MACON), '19 M. A. (LAFAY

ETTE), '24 PH. D. 
119 Union St. S. E., Minneapolis. 
Assistant Professor of Chern., U. of M. 

ScANDLING, JosEPH E. '25 B.S. (CH. E.) 
2706 E. M'haha Pkwy., Minneapolis, Minn. 
Northwestern Steel & Iron Co. 

ScHERMER, OscAR C. 
'21 B. S. ( CH. ENG.)' CH. E. '22 

4209 lOth Ave. S., Minneapolis. 
Chief Chemist, Tri State Lab., 401 4th St. S. 

ScHLAFGE, WILLIAM H. 
'26 B.S. (CH. E.), '27M. S. (CH. E.) 
Strutwear Knitting Co., 
2926 Tyler N. E., Minneapolis. 

ScHMIDT, GEoRGE HERMAN 
'12 B. S. (CH.) 

Supt. of Mfg., City Baking Co. 
Carey and Lawrence Sts., Baltimore, Md. 

SCHULTZ, PETER D. '14 B. A. BETHEL 
CaLL., '18 M. S. (CH.) 

Friends University, Wichita, Kan. 
Professor. 

ScHwARTZ, MARCEL '22 B. S. (CH. E.) 
5901 Prairie Ave., Chicago, Ill. 
Chern., Commercial Testing and Engr. Co, 

SEESTROM, HJALMER ERNEST '28 B. s. 
Ashland, Wis. 
Proctor & Gamble, I vorydale, Ohio. 

SELVIG, WALTER A. '09 B. s. (CH.) 
814 Gearing Ave., Pittsburgh, Pa. 
Dept. of Commerce, 4800 Forbes Street, Pitts-
burgh, Pa. · 

SEYFRIED, LILLIAN M. (MRS. w. H . 
HuNTER) '15 B. A., '17M. S. (CH.) 
100 Seymour Ave. S .. E., Minneapolis, Minn. 

SEYMOUR, MERRILL WILMER 
'21 B.S. (CH.) 

24 Prince George St., Annapolis, Md. 
Instmctor, Chem., St. Johns College, Annap
olis, Md. 

SHIRK, LOREN H. 
'26 B.S. (CH. E.), '26M. S. (CH. E.) 

3344 Eiland Ave., Cincinnati, Ohio. 
Proctor & Gamble, I vorydale, Ohio. 

SILVERMAN, REUBEN R. '28 B. s. (CH.) 
Minneapolis Fish Co., 804-806 6th Ave. N., 
Minneapolis, l\1inn, 

SKARTVEDT, PETER M. 
'06 B. A. ST. OLAF, '13 M.A. (CH.) 

Prof. of Chern. 
Gustavus Adolphus College, St. Peter, Minn. 

SLY, CARYL '23 B. S., '24 M. s., '27 PHD. 
Research Ch., E. I. duPont de Nemours, 
Wilmington, Del. 

SMITH, ALLEN s. '26 B. s. (CH. E.) 
109 N. 14th Ave., Hopewell. Va. 
Supervisor of Test & Tnsp. Div. 
Atmospheric Nitrogen Corp., Hopewell, Va. 

*SMITH, CAROLYN HARRIET 
'10 B. S. (CH.) 

SMITH, SHELDON HALLOWAY 
'10 B. S. (CH. E.) 

Cednr 8200. 
Athletic Club, St. Paul. 
Advertising Mgr., Nicols, Dean & Gregg, 
St. Paul. 

SoRENSON, BEN EDMUND '23 B. S. 
(CH. E.), '24 M. S. (CH. E.), 

'27 (PHD.) 
E. I. duPont deN emours Co., Wilmington, Del. 

SouTHER, BENJAMIN L. '16 B. S. (CH.) 
3 620 Terrace Street, Pittsburgh, Pa. 
Research Chemist, Mellon Institute of Industrial 
Research, Pittsburgh, Pa. 

*SPRIESTERSBACH, DAVID OscAR 
. '12 B.S. (CH.), '15 M.S. (CH.) 

SPRUNG, MURRAY M. 
'25 B.S. (CH. E.), '28 PH. D. 

91 Trowbridge St., Cambridge, Mass. 
Nat. Research Fellow, Harvard Univ. 

STENGER, LAWRENCE A. 
'06 E. E., '16 M. S. (CH.) 

Great Sugar Co., 616 Sugar bldg., Denver, Colo. 
Statistical Dept. 

STERNBERG, HElME A. 
'20 B. S. (CH. ENG.), '21 CH. E. 

Ill. Steel Co., So., Chicago, Ill. 

STERNBERG, WaLDEMAR M. '08 B. S. 
(PETROGRAD, RussiA), '18 PH. D. 

Research Ch., William S. Murray, Inc. 
Utica, N.Y. 

STIER, RUTH I. (MRS. CECIL MAYO) 
'25 B. S. (CH. E.) 

San Diego, Cal. 

STODOLA, FRANK HAROLD 
'28 B. S. (CH. E.) 

9th Ave. N., Hopkins, Minn. 
Asst. in Chern., U. of Minn. 

*STONE, GEORGE H. '10 B. s. (CH.) 
STONE, LESLIE F. '22 B. s. (CH. E.)' 

'23 CH. E .. '27 PH. D. 
E. I. duPont de Nemours, ·wilmington, Del. 

STOPPEL, ARTHUR E. 
'20 B. S. (CH. E.) 

511 S. E. Ontario, Minneapolis. 
Asst. Prof. Chemistry, U. of M. 

STOPPEL, ERNEST ALBERT '11 B.s. (CH.) 
769 St. Marks Ave., Brooklyn, N. Y. 
Tech. Dir., Valentine & Co., 
364 Manhattan Ave. 

STRONG, FRANK DuFRESNE 
'17 B. S. (CH. E.) 

193 5 Summit Ave., St. Paul. 
Capt., U. S. Marines, Marine Barracks, Quan
tico, W. Va. 

SuLLIVAN, BETTY · '22 B. S. (CH.) 
43 Dell Place, Minneapolis. 
Chern., Russel Miller Milling Co. 

SuNDE, CoNRAD ]. 
'22 B. s. NORTH. NORMAL 

AND IND. ScHooL, '26; M. S. ( CH.) 
Inst. Chern., N. D. Agri. College, Fargo, N. D. 

SuTTER, HEDWIG MELANIE 
'13 B. S. (CH.) 

(MRs. RoGER WILSON) 
144 Serrano Ave., Los Angeles, Cal. 

SVERDRUP, EDWARD F. '26 B. s. (CH. E.) 
'27 M. S. (CH. E.) 

208 Northland Ave., Buffalo, N. Y, 
Ch. E., U. S. Rubber Reclaiming Co., Bab
cock, Hannah & William Strs., Buffalo, N. Y. 

SwART, RICHARD HouGHTON 
'21 B. S. (CH. E.) 

1659 Webb, Detroit, Mich. 
Eng., Kelvinator Div. of Electric Refrigeration 
Corp., Detroit, Mich. 

SwEARINGEN, LLOYD E. '20 B. S. OKLA
HOMA, '21 M. s. OKLAHOMA, '26 PH. 

. D. (PHYSICAL CHEM.) 
Faculty Exchange, U. of Okla., Norman, Okla. 

SwENSON, GEORGE W. S. 
'28 B. S. (CH. ENG.) 

Columbus, N. D. 
Minn. Mining & Manufacturing Co., St. Paul. 

TAPPAN, RuTH W. (MRs. JosEPH 
DowLING) '22 B. S. ( CH.) 
102 Clarenden Ave., Providence, Rhode Island. 

TAYLOR, CARL A. '10 B. s. (CH.) 
230 Meyer Ave., New Castle, Pa. 
Research Chern., Grasselli Powder Co., 
New Castle, Pa. 

TAYLOR, CYRIL STEAD '13 B. s. (CH.) 
Aluminum Club, New Kensington, Pa. 
Physical Chemist, Research Bureau, Aluminum 
Co. of America . 

TEMPLE, STERLING N. '05 PHB, '06 
M. A. (HAMLINE), '15 PHD 

129 Johnson Ave., Tottenville, S. I., New York. 
Roessler Hasslacher Chemical Co., Perth Am
boy, N. J., Head of Patent Department. 

THOMPSON, WARREN L. '26 B.s. (CH.) 
2630 E. lOth Street, Tulsa, Okla. 
Mid-Continent Petroleum Corp., Tulsa, Okla. 

THORDARSON, WILLIAM '23 B. s. 
(CH. E.), '24 M. S. (CH. E.) 

3224 Grand Concourse, New York City, N. Y. 
Western Union Telegraph Co., 
New York, N. Y. 

TnoRSON, STUART JoHN '19 B. S. (CH.) 
' '28 M. S. (CH. E.) 

Glenwood, Minn. 
Physician and Surgeon. 

TIBBLING, ERNEST F. '14 B. s. (CH.) 
3919 Sunrise Drive, Kansas City, Mo. 
Chemist, Washburn Crosby Co., 3100 Guinotte 
Street, Kansas City, Mo. 

TINDALL, ]ESSE E. '19 B. A. DENVER, 
'25 M. S. (CH. E.) 

Minn. Linseed Oil Paint Co., 1101 S. 3rd St., 
Minneapolis. 

TINKHAM, WILLIS M. '14 B. s. (CH. E.) 
3641 Colfax Ave. S., Minneapolis. 
Mill Chemist, Washburn Crosby Co. 

ToNCHEFF, STANIL T. '15 B. S. (CH.) 
Hampton and Charles St., St. Paul. 
Chern., N. W. Blau Gas Co., St. Paul. 

TRONSON, CARL A. '10 B. s. (CH.) 
Felstead, Essex, England. 
Works Mgr., Anglo-Scottish Sugar Corp., Ltd. 
Felstead, Essex, England. 
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TRONSON, ]OHN L. '26 B. s. (CH. E.) 
453 Cre&twood Ave., Akron, Ohio. 
B. F. Goodrich Rubber Co., Akron, Ohio. 

UNDERHILL, EDITHA '16 B. A. VASSAR, 
'25 M. S. (CH.) 

417 11th Ave. S., Minneapolis, Minn. 
Asst. in School of Chern., U. of Minn. 

VAN DUZEE, EDWARD M. 
'28 B. S. (CH. E.) 

1726 Grand Ave., St. Paul. 
Assistant, School of Chern., U. of Minn. 

VIEVERING, WM. A. '25 B. s. (CH.) 
960 Bayless Ave., St., Paul. 
Chemist, Minnesota Mining and Mfg. Co., 
St. Paul. 

VoN KusTER, EDITH I. (MRs. W. 
JOHNSON KENYON) '07 B. s. ( CH.) 
44 Adelaide Ave., New Brunswick, N. J, 

WALKER, GEORGE WARREN 
'09 B. S. (CH.) 

9601 American Ave., Detroit, Mich. 
Metallurgist, Chevrolet Motor Co. 

WALLFRED, CARL LUTHER 
'20 B. 8. (CH. E.), '21 CH. E. 

4554 Wentworth Ave. S., Minneapolis. 
Chern. Engr., Mines Exp. Sta., u; of M. 

WANLESS, LYNN ALLISON '12 B.s. (CH.) 
420 Walnut St., Minneapolis, Minn. 

WASHBURN, FR:imRICK M. 
'17 B.S. (CH. E.) 

Chief Chern., Coke Plant, Wis. Steel Co., Chi
cago, Ill. 

WEBBER, FREDRICK wALTER '97 CH. E. 
2730 Dupont Ave. S., Minneapolis. 
Deputy Collector, U. S. Customs, Minneapolis. 

WEBER, LUDWIG J. '20 B.s. (CH. E.), 
'21 CH. E., '24 PH.D. 

661 Ridge St., New Kensington, Pa. 
Research Metallurgist, Aluminum Co. of Amer
ica, New Kensington, Pa. 

WEBSTER, CoRA HELEN '23 B. S. (CH.) 
Apt. C-3, 4417 Second Blvd., Detroit, Mich. 
Chief Chern., Allied Prod. Co., Detroit, Mich. 

WERTMAN, BRUCE '26 B. s. (CH.) 
Texaco Co., Port Arthur, Texas. 

WELLS, PERCY A. '28 B. s. (CHEM.) 
Northport, Washington, 
Research Chemist, U. S. Government, North-
port. ' 

WERNLUND, CHRIS B. A. (HAMLINE), 
M. S. (N. W.) '27 PHD. 

Roessler and Hasslacher 'Chern. Co., 
Perth Amboy, N. J, 

WESTERBERG, CARL GEORGE 
'21 B. S. (CH.) 

3948 Ewing Ave. S., Minneapolis. 
Mgr. LaVonne Prod. Co., 317 Plymouth Ave. 
N., .Minneapolis. 

WHEELER, ROGER B. '27 B. S. (CH. E.) 
2701 Minnehaha Pkwy., Minneapolis, Minn. 
Chem. Eng. _E. I. duPont Co., Wilmington, 
Del. 

WHITE, RoBERT H. 
'23 B. S. (CH. E.), ;24 M. S. 

5116 Sheridan Ave. S., Minneapolis. 
Sec. and Treas. of H. W. White Inv. Co., 
Minneapolis. 

WHITED, 0RIC OGILVIE '08 B. s. (CH.) 
4432 Dupont Ave. S., Minneapolis. 
Realtor, 728 Security Bldg., Minneapolis. 

WHITNEY, R. B. '24 B. A., '27 PHD. 
In st. in Ch., Harvard Univ, 

WIDELL, E. GIDEON '17 B. s. (CH. E.) 
967 Burr St., St. Paul. 
Research Chemist, Westinghouse Lamp Co., 
Bloomfield, N. J. 

WILHOIT, ALBERT D. 
'05 B. A. MACALESTER, '06 M. A. 

Wilhoit Chemical Lab., 619 Flour Exchange, 
Minneapolis. 

WINSLOW, RAYMOND MARTIN 
'19 B. s. (CH. E.), '20 CH:. E. 

1545 Ashl~nd Ave., St. Paul, Minn. 
Vice Pres. and Gen. Mgr., A. M. Ramer Co., 
Grove and Olive Streets, St. Yaul. 

WooLETT, Guy HAINES '10 B. S. (CH.), 
'16M. S. (CH.), '18 PHD 

University P. 0., Mississippi. 
Prof. of Chern., U. of Mississippi. 

WYMAN, LEROY LINWOOD 
'22 B.s. (CH. E.), '23 CH. E. 

271 Parker St., Newark, N. J. 
Metallurgist, Incandescent Lamp Dept., Gen. 
Elec. Co., Harrison, N. J. 

YNGVE, VICTOR '13 B. s. (CH.), '14M. s. 
1667 St. Charles Ave., Lakewood,· Ohio.' 
Research Lab. National Carbon Co., Edgewater 
Works, Box 400, Cleveland, Ohio. 

ZEIDLIK, WM'. J. '25 B. s. (CH. E.) 
615 W. 3rd St., Ft. 'Worth, Texas. 
Junior Chemist,- U. S. Internal Revenue, 
907 Waggoner Bldg., Ft. Worth, Texas. 

ZIEGLER, MILDRED R. 
'14 B. A., '15 M. S. (CH.) 

610 13th Ave. S. E., Minneapolis, Minn. 
Asst. Prof of Pediatrics, U. of M. 

ZIMA, ALBERT G. '24 B. s. (CH; E.) 
2508 W. 21st St., Minneapolis, Minn. 
Western Crucible Steel Casting Co., 2833 
Grand Ave. S. 

School of Mines and Metallurgy 

~
Alumni, help us keep these lists correct. In spite of our efforts~ 
we realize that there are errors and old and incorrect ad
dresses. Those graduates whom we have not heard from have 
been listed with their addresses the same as last year. We 
would appreciate having corrections sent to the Dean's Office. -.. ,-

AANES, OLE 0. '27 E. M. 
Ray, Arizona. 
Nevada Cons. Copper Co. 

ABBOTT, THEODORE s. '11 E. M. 
542 Portland Ave., St. Paul, Minn. 
Twin City Brick Co. 

ADAMS, E. MAURICE '22 E. M. 
Vincennes, Ind. · 
Indiana Oil & Gas Corp. 

AINSWORTH, RoBERT E. '20 E. M. 
Botanamo I\1ine, Tumeremo, Venezuela, S. A. 

ALEXANDER, ]AMES w. '26 E. M. 
Ducktown Chemical & Iron Co., 
Isabella, Tennessee. 

ALLARD, RAYMOND '\V. '18 MET. E. 
Sch. of Mines & Metallurgy, U. of M., 
Instr. in Ore Dressing; 

ANDERSON, ARTHUR P. '14 E. M. 
Anderson Well Shooting Co., 
199 Supply Row, Taft, Calif. 

ANDERSON, ALFRED T. '23 E. M. 
Elcor, Minnesota. 
Pickands, Mather & Co. 

ANDERSON, EDWIN H. '17 E. M. 
Engr. McKinney Steel Co., 
Crystal Falls, Michigan. 

ANDERSON, JosEPH H. '11 E. M. 
Anderson Construction Co., 
Portland, Ore. 

ANDERSON, OscAR B. '22' E. M. 
209 Washington St., N. Hibbing, Minn., 
Eng. Dept., Oliver Iron Mining Co. 

ANDERSON, WALTER c. '11 E. M. 
Hibbing, Minn. 
City Engineer of Hibbing, Minn. 

ANGST, HARRY H. '05 E. M. 
Chisholm, Minn. 
Supt., Marquette Ore- Co., Ironton, Minn. 

*ANDREWS, THOMAS F. '26 E. M. (GEOL.) 
ANUNDSEN, ,ERLING A '28 E. M. 

U. s, Bureau of Mines Rescue Car, 
Duluth, Minn. , 

ARMSTRONG, HAROLD K. '18 E. M. 
453 Roosevelt Bldg., Los Angeles, Cal. 
Geologist, McCollom and Taylor, Los Angeles. 

ARMSTRONG, LEE c. '27 E. M. GEOL. 
5048 41st Ave. S., Northern Rhodesia, Africa. 
Geologist, Anglo-American Corp. 

ARNOLD, LEWIS E. '20 E. M. 
Room 556, City Hall, Los Angeles, Cal. 
City Engr. Dept., Los Angeles, Calif. 

ARNOLD, LOWELL w. '27 E. M. 
Int. Gen. Elect. Co., Colombia, S. A. 

ARONSON, SAM M. '16 E. M. 
701 Magnolia Bldg., Dallas, Texas. 
Subsurface Ge.ologist. 

BAILEY, A. K., ]R. '20 E. M. 
Llallagna, Bolivia. 
Chief Engr., Campania Estanifera' de Llallagua, 
Bolivia. 

BAILEY, PAUL T. '11 E. M. 
Yanke Jims, Calif., via Colfax, Calif. 

BAKER, EMORY P. '11 E. M. 
6027 Woodlawn Ave., Chicago, Ill. 
Chief Draftsman, Bridge Dept., 
Illinois Central R. R. Co. 

BALLORD, JOHN A. '24 E. M. 
2202 Bryant Ave. S., Minneapolis. 
Bookkeeper, Minneapolis Milling Co. 

BARKER, CLIFTON T. '22 E. M. 
Room 40, l\1unicipal Bldg., Chattanooga, Tenn. 

BARR, ]. CARROLL '22 E. M. 
Pasadena Drive, Astinwall, Pittsburgh, Pa. 
Shenango Valley Improvement -co. 

BASS, WILLIAM c. 
Pres., Smith, Emery Co., Los 

BAssETT, RoBERT H. 
Hibbing, Minn. 

'99 E. M. 
Angeles, Calif. 

'07 E. M. 

Chief Engr., Hanna Ore Mining Co. 
BECK, CHARLES s. '11 E. M. 

l\1orenci, Ariz. 
Supt., Morenci Water Co. 

BECKER, GEORGE '97 E. M. 
Morenci, Ariz. Mining Engineer. 

BIERMAN, ALFRED c. '14 E. M. 
311 Southland Life Ins. Bldg., 
Dallas, Texas. 

BISCHOFF, HARRY R. '10 E. M. 
Box 3 54, Haileybury, Ont., Can. 
General Mining Work. 

BJORGE, GuY N. '12 E. M. 
1400 Hawthorne Terrace, Berkeley, Calif. 
Mining Geologist. 

BLOOM, JoHN R. '27 E. M. GEoL. 
Jerome, Ariz., United Verde Copper Co. 

BaDAL, EMIL K. · '26 E. M. 
Detroit, Mich. 
Draftsman, R. C. Mahon Co. 

BoEGER, H. S. '28 MET. E. 
7345 W. Moreland Drive, St. Louis, Mo. 

BoREEN, MILDEN S. '26 MET. E 
Westinghouse Electric & Mfg. Co., 
Mansfield, Ohio; 

BoRGESON, ANSHELM C. 
Chisholm, Min,n. 
Care of Shenango Mine. 

'11 E. M. 

BowMAN, FRANK A. '04 E. M. 
Min. Engr. Bellflow1'r, Calif. 

BoYD, RoBERT R. '05 E. M. 
616 Foothill Rd., Beverly Hills, Calif. 
Valuation Engineer, Chanslor Canfield Midway 
Oil Co. 
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BoYLE, PATRICK]. '08 E. M. 
Eveleth, Minn., Garage Prop. 

BRACE, H, L. '28 E. M. 
Calumet & Arizona Mining Co., Warren, Ariz. 

BRACKENBURY, CYRIL '98 E. M. 
Mgr. & Consulting Engr., Devo·n & 
Courtenay Co., Newton Abbot, Devonshire. 

BRANDT, JOHN '06. E. M. 
Hibbing, Minn., Dept. of Mines 
and Mineral Lands, State of Minn. 

BRAWLEY, joHN N. '23 E. M. 
829 Goodrich Ave.; St. Paul, Minn. 
South Park Foundry & Machinery Co. 

BRENNER, wALTER w. '23 E. M. 
511 Yegen Block, Butte, Mont. 
Anaconda Copper Co. 

BROSIUS, HAROLD I. '04 MET. E. 
Minas de Oro, Honduras, C. A. 
Examining Min. Prop. in Honduras. 

BRUNNER, DoNALD G. '24 E. M. 
Gilman, Colorado. 
Min. Engr., Empire .Zinc Co. 

BuRESCH, CHARLES E. '17 E. l\1. 
Lakefield, Minn. 

BuRGESS, RoBERT ]. '11 E. M. 
Virginia City, Nevada. 
Sup,t., Surcease Mine Yankee Hill, Calif. 

BURGESS, THOMAS o. '01 E. M. 
Porteau, B. C. 
Supt., The Decks Gravel & Rock Co. 

BuTLER, RoY G. '21 E. M. 
75 West St., New York City. 
Asst. Transit Engr., 
Port of New York Authority. 

BuTLER, WILLIAM V. '15 E. .M. 
Forminiere 40 Rue Royale, Brussels, Belgium. 
Min. Engr. Amadi, Belgian Congo, Africa. 

CADDY, HoWARD T. '27 E. M. 
Ingersoll-Rand Co., Scranton, Pa. 

*CADWELL, W. CHAUNCEY 

CALHOUN, ALLAN B. 
'05 E. M. 
'05 E. M. 

Burma, India, ·Mine Mgr., Burma Corp.,, Lt~ , 
Bawdwin, Burma. 

CALHOUN, RoBERT A. 
Cia Minera Sarco, Santa Barbara, 
Chihauhau, Mexico. 

CAMPBELL, WILLIAM L. 

'23 E. M. 

'00 E. M. 
Davenport, Washington. 
Owner & Operator, Farmers' Store. 

CARLSON, EDWIN N. '21 E. M. GlloL. 
917 First National Bank Bldg., Wichita, Kansas. 
Geolof(ist, White Eagle Oil & Refining Co. 

CASE, LESLIE '24 E. l\1. 
Ingersoll-Rand Co., Painted Post, N. Y .. 

CHADBOURN, CHARLES H. '21 E. M. 
5129 Penn Ave. S., Minneapolis, Minn. 
Chadbourn Bros. & Co., Realtors. 

CHANDLER, EuGENE D. '00 E. M. 
Casa Grande, Ariz. 
Inspiration Consolidated Copper Co. · 

CHANG, CHEN PING '22 E. M. 
South-eastern Univ., Nanking, China. 

CHANG, CHI '23 E. M. 
Chisholm, Minn. 
Oliver Iron Mining Co., Engr. 

CHRISTENSON, ALFRED 
Wolf Pit, Kentucky. 

'15 E. M. 

Chief Engr., McKinney Steel Co. 
CHRISTIANSON, PETER '98 E. M. 

217 Union St. S. E., Minneapolis. 
Prof. of Met., Minn School of Mines. 

CLAPP, W. HowARD '01 E. M. 
Pasadena, Calif. 
Calif. Inst. of Technology. 

'20 E. M. CLARK, FRED E. . 
932 S. Main St., Los 
City Engr. Dept., Los 

CLAY, ]. WITHERS 

Angeles, Calif. 
Angeles, Calif. 

'23 E. M. GEOL. 

Brownwood, Texas. 
Geologist, 509 Main Ave. 

CLEMENT, LESTER L. '06 E. M. 
928 Clarke Ave., Ames, Ia .. 
Dist. Engr., Iowa Highway Commission. 

CoADY, LEo ]. '13 E. M. 
North Butte Mining Co., North Butte, Mont. 

. Efficiency Enginee·r. · 
CoHEN, SAMUEL W. '03 E. M. 

Dominion Express Bldg., Montreal, Canada. 
Consulting Mining Engr. 

CoLE, WILLARD A. '09 E. M., 
710 Security Bldg., Minneapolis, Minn. 
:Manager E. J. Longyear Development Co., T nc. 

CoLLER, WALTER A. '15 E. M. 
739 Pillsbury Ave., St. Paul, Minn. 
Mill Representative. 

CoLLINs, LEoN T. '15 E. M. 
3925 So. Wilton Place, Los Angeles, Calif. 

CoNHAIM, HowARD]. '23 E. M. GEoL. 
Tulsa, Okla. 
Geologist, William Elson Co. 

CoNKEY, CHARLES R. 
lYiinneapolis, :Minn. 

'10 E. M. 

Vice-Pres. & Get). Mgr., Fegles Constr. Co. 
CooLIDGE, MARSHALL H; '27 E. M. 

190? Kenwood Blvd., Minneapolis. 
Sullrvan JVIach. Co., Chicago, Ill. 

CoPELAND, WrLLIAM A. '20 E. M. GEor.. 
Pittsburgh, Pa. 
Geology Instr., Carnegie Institute of Technology. 

CoRYELL, Lours S. '17 E. M. GEor.. 
Fort Worth, Texas. 
Geologist, Philmack Oil Co. 

CovENTRY, EDWARD D. '12 E. M. 
Willmar, Minn. Willmar Motor Co. 

CowrN, JAMES '07 E. M. 
. 940 E. Hennepin., Minneapolis, Minn .. 

Pres., Cowin & Co., Inc. 
CowrN, PERCY G. '18 E. M. 

711 No. 9th St., Birmingham Ala. 
Sal.mon & Cowin, Inc. ' 

CRAIG, JoHN J. '16 E. M. 
1617 Univ. Ave. S. E., Minneapolis. 
Asst. Metallurgist, Mines Experiment Station 
Univ. of Minnesota. ' 

CROUSE, CHARLES S. '11 E. M. 
Lexington, Kentucky, 
Prof. of Met., Univ. of Kentucky. 

CROWLEY, ]AY '09 E. M. 
Grafton, Calif. 
Chief Engr., Reclamation Dist. 

CuLLYFORD, JAMES A. 
Box 56, Route 2, Lorli, Calif 
With Southern Pacific Ry. C~. 

CuRRAN, FRA.Ncrs J. 
Prairies Con1mercial Lab. 29 5 
Winnipeg, lV[an. ' 

CuRRY, DuNCAN E. 
Wickenburg, Ariz. 
Abe Lincoln Copper Co. 

DAVIES, FRED A. 
Billings, Mont. 

'08 E. M. 

'24 MET. ;E 
Market Ave., 

'OS E. M. 

'16 E. M. 

Geologist, California Co. 
DAVIES, HERMAN F. '21 E. M. GEOL. 

Billings, Mont. 
Geologist, California Co. 

DAwsoN, LoREN W. '21 MET. E. 
1701 E. 3rd· St., Duluth, Minn. 
Bridge and Building Inspector, N P R 
Duluth. ' · y., 

DEICHEN, WILLIAM A. '08 E. M. 
Ironton, Minn. ' 
Inland Steel Co. 

DENNIS, RICHARD c. 
c-o E. B. Hopkins, 25 Broadway, 
New York City. 

'17 E. M. 

DERINGER, PAUL J. '27 MET. E. 
Bethlehem Steel Co., Chicago, Ill. 

DE v ANEY, FRED D. '23 E. M. 
U. S. Bureau of Mines, Rolla, lVIo. 

DEVEREUX, FRANCIS c. '04 E. M. 
Minas de Matahambre, Pinar del Rio, Cuba. 

DEVEREUX, LAWRENCE '10 E. M. 
1004 19th Ave. S. E., Minneapolis. 
Private engineering work. 

DrcKsoN, RoBERT H. '12 E. M. 
Valedon, New Mexico. 
Supt., Calumet & Arizona Mining Co. 

DINMORE, HARRY. c. '23 E. M. 
316 McCarthy Ave., Albany, N. Y. 
Building construction. 

DoNAGHUE, ABNER]. '20 E. M. GEoL. 
Inspiration, Ariz. 
Inspiration Consolidated Copper Co. 

DoPP, J. LAWRENCE '17 E. M. 
Eveleth, Minn. 
Chief Engr., Fayal Mine. 

DovRE, ADOLPH 
Cisco, Texas. 
Independent Operator. 

DowDELL, RALPH L. 

'16 E. M. 

'18 MET. E. 
U. S. Bureau of Standards, Washington, D. C. 

DRAKE, GEORGE M. '11 E. M. 
1138 Baker Bldg., Minneapolis. 
Pres., Johnson-Drake & Piper. 

DuNcAN, KENNETH J. 
Box 66, Chisholm, Minn 
Pickands, Mather & Co. ' 

'10 E. M. 

DuRFEE, JOHN C. '27 MET. E. 
Mines Exp. Sta., Univ. of Minn., 
Minneapolis, 1\I:I:inn. · 

EcHEBARRIA, Lurs DE U. 
Venezuela, S. A. 

'22 E. M. 

~~'::~~a~~~ England Oil Corp., Ltd., 

EDWARDS, FRANK R. '08 E. M. 
Oklahoma City. 

EDWIN, JoHN '20 E. M. 
Missou~i Ore Co., Iron 1\it., Mo. 

EGLESTON, OLIVER ]. 'OOE. M. 
Fairbanks, Alaska. 

. Gen. Mgr. Fairbanks Exploration Co. 
EIDEMILLER, HowARD N. '14 E. M. 

Asst. Supt., Castile Mining Co., 
Ramsay, Michigan. 

EKLOFF, VICTOR E. 
Engr., United Verde Smelter, 
Clarkdale, Arizona. 

ELLIOTT, JAY R. 
3312 3rd Ave. S.; Minneapolis. 
Pres., B. B. Specialty Co. 

ELSON, WILLIAM R. 
Tulsa, Okla. 

'11 E. M. 

'11 E. M. 

'17 E. M. 

Wm. Elson Co., Independent Operators. 
ELY, RoBERT H. '13 E. M. 

Eveleth; Minn. 
Min. Engr. for Robinson-Fiinn-Murphy-Dorr & 
Fowler. 

ERCK, .E. H. '28 E. M. 
. 2537 Emerson Ave., Minneapolis, Minn. 
. N. W. Steel & Iron Corporation, l\finneapolis. 

ERDMANN, CHARLES E. '23 E. M. GEOL. 
Asst. Geol. U. S. Geological Survey, 
Washington, D. C. 

ERICKSON, ARTHUR c. '23 E. M. 
306 N. 5th Ave., Virginia, Minn. 

, En_gr., Oliver Iron Mining Co. 
. ERNSTER, 0MER F. '17 E. M. 

c-o Sinclair Exploration Co., 
45 Nassau St., New York City. 
Geological work in Angola, 
Portuguese West Africa. 

FARNAM, HENRY E. '10 E. M. 
· 405 Builders Exchange, Duluth, Minn., 

General Contractor. 
FEARING, EDWARD J. '17 E. M. 

Engr. John A. Savage Co., Crosby, Minn. 
FIELD, EDWARD M. '03 E. M. 

1\1echanical Service Co., 
804 Met. Life Bldg., Minneapolis, Minn. 

FIELD, THOROLD F. '05 E. M. 
807 Lonsdale Bldg., Duluth, Minn. 
Consulting Engr., Congdon estate. 

FINBERG, M. ]. '28 MET. E. 
Sampler, Consolidated Copper Mines Corp., 
Kimberly, Nev. 

FIXEN, VICTOR L. '11 E. M. 
4?7 Plymouth Bldg., Minneapolis, Minn. 
Stverson f¥. Fixen, Construction Engineers. 

FLYNN, JoHN G. '00 E. M. 
El Oro, Ostado de Mexico, Mex. 
Supt., El Oro Min. & Ry. Co. 

FoLEY, LYNDON L. '18 E. M. GEor.. 
Tulsa, Okla. 
Geologist, Mid-Kansas Oil & Gas Co. 

FORSYTH, ARTHUR c. '24 MET. E. 
1206 S. E. 5th St., Minneapolis, Minn. 
Instructor, School of Mines & lYietallurgy, 
U. of M. 

FosNEss, ARTHUR W. '13 E. M. 
Royal Bank Bldg., Winnipeg, Canada. 
Chief Engr. & Director, 
Carter,Halls-Aidinger Co. 

Foss, ADOLPH L. '13 E. M. GEOL. 
Mining Co., Chief Engineer, ·Castile 

Ramsay, Michigan. 
FRANK, ELDEN '21 E. M. 

319 N. 60th Ave. W., Duluth, Minn. 
U. S. Engineers at Duluth . 

FRANK, HARRY 0. 
Fairview, Mont. 
Fairview Milling Co. 

'20 E. M. 

FRELLSEN, SIDNEY A. '19 E. M. 
2953 Bloomington Ave., Suite 112, 
1\1inneapolis, 1\·Iinn. 
Architect & Engineer. 
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FRIEDL, ARTHUR '23 E. M. GEOL. 
1622 Bank St., South Pasadena, Cal. 
Metallurgical Dept., S. W. Engr. Corp., 
Los Angeles. 

FRITZBERG, ERNEST A. '10 E. M. 
Phillipsburg, Mont. 

GALLAGHER, LuKE J. '23 E. M. 
Faribault, Minn. 

GANDRUD, BENNIE w. '21 E. M. 
Tuscaloosa, Ala. 
U. S. Bureau of Mines, Univ. of Ala. 

*GANNETT, RoGER W. '18 E. M. GEoL. 

GAVIN, LAWRENCE T. '09 E. M. 
514 Providence Bldg., Duluth, Minn. 
Vice-Pres., Wm. H. Ziegler Co. 

GHOLZ, ARTHUR L. '01 E. M. 
501 Huron St. S. E., lVIinneapolis, lVIinn. 
Manager, Glide Road Machine Co. 

GILLAN, SILAS L. '07 E. M. 
230 Webb Drive, Glendale, Cal. 
Mining Engineer, 1021-22 Stock Exchange Bldg., 
Los Angdes, Cal. 

GrLTINAN, GEORGE M. '10 E. M. 
Tulsa, Oklo. 
Supt., Clay Products Co. 

GoLDBERG, BERT '19 E. M. 
93 5 Goodrich Ave., St. Paul, Minn. 
Representative Liberty & Chicago Tribune. 

GoLDBERG, SAMUEL B. '19 E. M. 
Quirivilca, Peru, via Trujillo, Peru. 
Engr., Quirivilca Mines of Northern Peru 
Mining and Smelting Co. 

GooDRICH, NoRMAN P. '10 E. M. 
Asst. Mill Supt., United Comstock Mines, 
Gold Hill, Nevada. 

GooDwiN, WILLIAM R. '08 E. M. 
2552 Aldrich Ave. S., Minneapolis. 
Engr. of Timber Preservation, Soo Line Ry. Co. 

Gow, ALEXANDER M. '23 E. M. 
U. S. Bureau of Mines, Rolla, Mo. 

Gow, ]AMES T. '27 MET. E. 
Purdue Univ., Lafayette, Ind. 
Instructor, Chemical Engr. 

GRAEBER, CLYDE '23 E. M. GEOL. 
Tulsa, Okla. 
Geologist, Sand Springs Home Oil. 

GRANT, RoY C. '09 E. M. 
Income Tax Dept., Minneapolis. 

GRIFFITH, ELLIOTT H. '26 E. M. 
745 Washington Ave. N., l\1inne1polis, Minn. 

GRIMES, 1 OHN A. '08 E. M. 
En~. in charge of depreciation studies, 
Office of Deputy Cotnm.issioiler, 
Income Tax Unit, Washington, D. C. 

GRISWOLD, WILLIS R. '23 E. M. GEOL. 
Newcastle, Pa. 
'With Shenango Valley Improvement Co. 

GuLicK, HERVEY '05 E. M. 
Los Angeles, Calif. 
Civil Engr. 

GusTAFSON, ARNOLD A. '22 E. M. 
Crosby, Minn. 
With Pickand Mather Co. 

HAASE, CoNRAD C. '26 MET. E. 
With Ingersoll-Rand Co., 
Huntington, W. Va. 

HAGSTROM, LEONARD ]. '12 E. M. 
Minneapolis, Minn. 
Field Mgr., Northern Appraisal Co. 

HALE, WILLIAM H. '04 E. M. 
li07 5th Ave. S., Minneapolis, Minn. 
Pres., Wm. H. Hale & Co. 

HALEY, ALVIN ]. '25 E. M. 
Sampler, Anaconda Copper Co., Butte, Mont. 

HAMERNIK, FRANK ]. '21 MET. E. 
Metallurgical Engineer, Federated l\1etals Corp., 
41st and Wallace St., Chicago, Ill. 

HAMMOND, ARTHUR H. '13 E. M. 
Sonora, Mexico. 
Chief Mgr., Minas Pedrazzini Arizpe. 

HANSEN, MAYER G. '22 E. M. 
Jerome, Arizona. 
Geologist, United Verde Copper Co.· 

HANSON, ]. BERNARD '13 E. M. 
769 Vance Ave., Memphis, Tenn. 
Pres., J. B. Hanson Co., 
Contractors and Engineers. 

HARMON, BENJAMIN G. '10 E. M. 
1201 Tower Bldg., 6 N. Michigan Ave., 
Chicago, Ill., Dist. Mgr., Mahr Mfg. Co. 

HARMON, SYDNEY '17 E. M. 
345 Hamm Bldg., St. Paul, Minn. 
c/o Henry L. Doherty & Co. 

HARRINGTON, GEORGE L. '12 E. M. 
Resident geologist, Manuela Pedraza, 
Provincia de Salta, Argentina. 

HARRINGTON, GuY P. '06 E. M. 
Box 1251, Santa Fe, N. M. 
Dist. Engr., General Land Office, 
Interior Dept., Washington, D. C. 

HAUGEN, ALBERT c. '15 E. M. 
Hanska, Minn., Min. Engr. 

HAWLICK, HARTLEY H. '23 E. M. 
Special Agent, Millers Nat. Insurance· Co. of 
Chicago, 175 W. Jackson Blvd., Chicago, Ill. 

HEATH, CLARENCE L. '10 E. M. 
Box 6, Kirkland Lake, Ont., Canada. 
Engr. and Assayer, Wright-Hargraves & 
Sylvanite Mines. 

HEDLUND, WILMER '28 E. M. 
Braden Copper Co., 
Ranquaqua, Chile, So. Amer. 

HEIDEL, C. SuMNER '10 E. M. 
Helena, Mont. · 
State Engr. of Montana. 

HEILIG, Lours S. '15 E. M. 
5050 Nicollet Ave., Minneapolis, Minn. 
Assoc. Prof., School of Mines & l\1etallurgy, 
U. of M. 

*HEINS, M. E. '28 E. M. (GEOL.) 

HELBLING, ]. A. '28 MET. E. 
Central Alloy Steel Corp., Massillon, Ohio. 

HENDRY, LYNNE D. '27 E. M. GEOL. 
Ducktown Chemical & Iron Co., 
I sa bell a, Tenn. 

HENKEL, HowARD '23 E. M. GEoL. 
6818 So. Park Ave., Los Angeles, Calif. 
Chief Engr., C. R. Gallagher & Co. 

HENNEN, EDWARD H. '25 E. M. 
Erwin-Wasey Co., Graybar Bldg., 
New York City. 

HERRING, WILLIAM E. '10 E. M. 
714 Hill St., Waseca, Minn. 
Asst. Highway Engr., Waseca County. 

HEWITT, EzRA A. '12 E. M. 
Rav, Arizona. 
Supt., Ray Hercules Mines, Inc. 

HEZZELWOOD, GEORGE w. '23 E. M. 
Campania Minera de Penoles, 
Ojuela, Dgo., Mexico. 
Asst. Supt. in char.~, of developm.ent. 

HOARD, HAROLD ]. '03 E. M. 
c/o U. G. I. Contracting Co., 
Sioux City~ Iowa. 

HoAss, OLE G. '08 E. M. 
c I o Federal Power Commission, 
Room 1215 Interior Bldg., Wash., D. C. 

HoFFMAN, Lours '22 E. M. 
225 Cedar Ave., Minneapolis, Minn. 

HoGNASON, GEORGE B. '09 E. M. 
lVIinneota, l\1inn. 

HoLDEN, HENRY H. '02 MET. E. 
4027 Goldfinch St., San Diego, Calif. 
Consulting Engineer. 

HoLLER, FREDERICK W. '10 E. M. 
2145 Goodrich Ave., St. Paul, Minn. 
Gen. Mgr., Matthiessen & Hegeler Zinc Co. 

HONDRUM, OLAF '13 E. M. 
Jerome, Arizona. 
Chief Engr., 
United Verde Extension Mining Co. 

HoPE, LAvVRENCE I. '22 E. M. 
751 E. 17th St. 
City En~tineer's Office, Minneapolis, Minn. 

HosTED, JosEPH 0. '19 E. M. 
Geologist, Cerro de Pasco, Peru. 

HouLTON, LEWIS K. '04 E. M. 
Elk River, Minn. 
Pres., First Nat. Bank. 

HowEs, FRANK T. · '06 E. M. 
1472 Ashland Ave., St. Paul, Minn. 
Engr., Northern Pacific Ry. Co. 

HoYT, SAMUEL L. '09 E. M. 
Gen. Elec., Schenectady, · N. Y. 
J\.f eta llur"ist, Research Lab. 

HsiEH, CHUNG · '18 E. M. 
Mukden, Manchuria. 
Engr., Andersen lVIeyer & Co . 

. HuANG, TA HENG '24 E. M. 
22 Moo Pai Lou,. Changsha I-Itinan, China. 

HUBBARD, WILLIAM E. '17 E. M. 
Amarillo, Texas. 
Division Supt., Humble Oil and Refining Co. 

HucK, GEORGE M. '26 MET. E. 
With Bethlehem Steel Co., Bethlehem, Pa. 

HUNT, wALTER E. '00 E. M. 
411 Fairview Ave., Glendale, Calif. 
Min. Engr., E. J. Longyear Co. 

HuTCHINSON, BERNARD C. '24 E. M. 
Inland Steel Co., Chicago, Illinois. 

INGERSOLL, Guy E. '18 E. M. GEoL. 
Prof. of Mng. & Met., 
School of Mines & Geology, Pullman, Wash. 

]ACKSON, CHARLES F. • '07 E. M. 
Supt., Raymaster Mine, 
South Porcupine, Ont., Can. 

]AHN, WILLIAM F. 
Arizpe, Sonora, Mexico. 

'11 E. M. 

Gen. Supt., Minas Pedrazzini Gold & Silver 
Mining Co. 

1 EFFERS, GORDON B. '23 E. M. 
Morgan Park, Duluth, Minn. 
Asst. Inspection Engineer JVtinnesota Steel Co. 

]ENSEN, WILLARD c. '24 E. M. 
Butte, Mont. 
Chief Chemist, Washoe Reduction Works, 
Anaconda Copper Mining Co. 

]ERABEK, THEOPHIL E. '27 MET. E. 
Lincoln Electric Co., Cleveland, Ohio. 
Experimental and Development Dept. 

]ERRARD, w. L. '18 E. M. 
415 Higg·ins Bldg., Los Angeles, Calif. 
Geologist, Shell Oil Co. 

JoHNSON, ALGoT F. '10 E. M. 
747 Plymouth Bldg., Minneapolis, Minn. 
A. F. Johnson Const. Co. 

jOHNSON, AXEL L. '20 E. M. 
Eveleth, Minn. 
Engr., Oliver Iron Mining Co. 

]OHNSON, A. M. '26 E. M. 
With Ingersoll-Rand Co., Chicago, Illinois. 

]OHNSON, GEORGE A. '25 MET. E. 
Marquette, Michigan. 
With Bethlehem Steel Co., Sparrow Point, Md. 

jOHNSON, RALPH c. '22 E. M. 
With Allis-Chalmers Co., Milwaukee, Wis. 

]OHNSON, RALPH L. '26 MET. E. 
With Marion Steam Shovel Co., Marion, Ohio. 

]OHNSON, w. s. '28 MET. E. 
American Rolling Mills Co., Middletown, Ohio. 

JoHNSEN; TRYGVE '22 MET. E. 
Asst. Eng., Maintenance of Way, 
C. l\1. St. P. & Q. Ry., St. Paul, Minn. 

JoHNSTON, KENNETH A. '21 E. M. 
Mng. Eng., Lafayette Fluorspar Co., 
Mexico, Ky. 

]ONES, PHILO E. '10 E. M. 
509 Oak St., Kelso, Washington. 
Member, Consolidated Construction Co. 

KAMB, HUGO R. '25 E. M. GEOL. 
Mid-Kansas Oil & Gas Co., Tulsa, Okla. 

KEENE, AMOR F. '04 E. M. 
26 Beaver St., New York City. 
Consulting Mining Engr. 

KEGLER, VERN L. '23 E. M. GEOL. 
Isabella, Tennessee. 

KELLER, ORRIN E. '05 E. M. 
Mine Supt., Ducktown Chemical & Iron Co., 
1621 Kincaid St., Highland Park, Ill. 
Mgr., Feed Dept., J, ]. Badenock Co., 
Chicago, Illinois. 

KENDRICK, WILLIAM L. '25 E. M. 
Spring Valley, Minn. 
With Oliver Iron Mining Co. 

KENNEDY, ]OHN ]. '08 E. M. 
14th Floor, 11- Broadway, New York City. 
Ingersoll-Rand Co., Export Mgr. 

KERR, CHARLES D. '15 E. M. 
101 Leonidas Location, Eveleth, Minn. 
Oliver Iron Mining Co. 

KERSTEN, ERWIN H. '20 E. M. 
Interne, U. S. Naval Hospital, 
San Doego, Cal. 

KILP, RAYMOND G. '22 E. M. 
1946 S. E. Arthur, Minneapolis, Minn. 
With Minnesota State Highway Commission. 

KINGSLEY, NEIL s. '11 E. 'M. 
5225 York Ave. S., Minneapolis, Minn. 
With Standard Oil Co. 

KINGSTON, MERTON s. . '04 E. M. 
Eveleth, Minn. 
Kingston-Rhodes Airways, Inc. 
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KNICKERBOCKER, ARTHUR K. '08 E. M. 
610 Sellwood Bldg., Duluth, Mnin. 
Min. Engr., Stanley Mining Co. 

KNox, LA FAYETTE '12 E. M. 
Hurley, New Mexico. 
Chino Copper Co., Hurley Plant. 

KNUTSON, c. J. '24 E. M. GEOL. 
Ponca City, Okla. 
Geologist, Comar Oil Co. 

KREMER, EDWARD G. '12 E. M. 
5025 Harriet Ave., Minneapolis, Minn. 
Kremer & Hog, Excavating and Gen. Eng. 

KROGH, ALVIN T. '16 E. M. 
Westinghouse Elec. & Mfg. Co. 
East Pittsburgh, Pa. 

KuRTZMAN, PAULS. '06 E. M. 
Box 627, Hibbing, Minn. 
Supt., Albany Mine, Pickands, Mather & Co. 

KwoNG, SHou KuN '23 E. M. 

KwoNG, YIH KuN '17 E. M. GEnL. 
Shanghai, China. . 
With Dock & Engr. Works, Ktangnan. 

LADD GREELEY '13 E. M. 
2+04 Russell Ave. S., Minneapolis. 
Asst. Sec.-Treas., Lavoris Chemical Co. 

LARPENTEUR, BERNARD J. '25 MET. E. 
The Dorr Company, 44/ :r"a1k Ave., 
New York C1ty. 

LARSEN, RAYMOND M. '24 E. M. 
U. S. G. S., Dept. of the Interior, 316 Fed.eral 
Bldg., Salt Lake City, Utah. 

LARSON, CLARENCE L. '10 E. M. 
427 North "0" St., Muskogee, Okla. 
Pres., Illex Southern Mills Lumber Co. 

LARSON, ERNEST L. '14 E. M. 
Linn ton, Ore., West Oregon Lumber Co. 

LATENDRESSE, HENRI E. '23 E. M. GEOL. 
Rhodesian-Congo Border Concessions, Ltd., 
N. Changa, N. Rhodesia. 

LEA, joHN · '12 E. M. 
Moapa, Nevada. 
S·upt., White Star Plaster Co. 

LEE, CLARENCE 0. '24 E. M. 
Freeport, Texas. 
Engr., Freeport Sulphur Co. 

LEE, OscAR '16 E. M. 
Tuscaloosa, Al~. 
U. S. Bureau of Mines, U. of Ala. 

LEONARD, F. MoRTON '10 E. M. 
United States Tariff Commission, Wash., D. C. 
Chief, Metals Division. 

LEVORSON, A. IRVING '17 E. M. 
Tulsa, Okla. 
Chief Geologist, Independent Oil & Gas Co. 

LEVY, JULIAN H. '23 E. M'. 
Siems & Carlson, Montesano, Wash. 

LEWIS, J. WHITNEY '12 E. M. 
Cisco, Texas. 
Consulting Geologist, 

LILLY, RICHARD ]. '23 E. M. GEOL. 
Lilly-Cullen & Company, 
Insurance-Surety Bonds, 
Pioneer Bldg., St. Paul, Minn. 

LIN, SzE CHEN '22 E. M. 
Tientsin, China. 
Engr., Union Trading Corp. 

LINDHOLM, MILTON s. '11 E. M. 
Bisbee, Ariz. 
Engr., C. & A. Mining Co. 

LOCKE, ALFRED M. '08 E. M. 
Waterloo, I a., Research Engr. 

LOVERING, THOMAS S. '22 E. M. GEOL. 
U. S. Geological Survey, Washington, D. C. 

LovE, HENRY E. '05 E. M. 
Hibbing, Minn. Asst. Chief Engr., 

. Hibbing District, Oliver Iron Min. Co. 
LUNDQUIST, 0. WILLIAM '23 E. M. 

Eng. Dept., Chicago, Milwaukee & St. Paul Ry., 
2743 Sheffield Ave., Chicago, Ill. 

I.NTZEN, WALTER w. '05 E. M. 
Supt. Sierra Buttes Mine, Sierra City, Cal. 

McADAMS, HowARD R. '12 E. M. 
Mining Eng., Minnesota Tax Commission, 
State Capitol, St. Paul, Minn. 

McCARTY, ANDREW L. '04 E. M. 
Silver City, New Mexico. 

McCARTY, EDWARD P. '00 E. M. 
Laran1ie, Wyo. Prof. Min. Eng., U. of Wyo. 

McCuLLOUGH, ERVIN W. 
'11 E. M., MET. E. 

3924 N. New Jersey St., Indianapolis, Ind. 
Gen. Supt, Sanitary Dist. of Indianapolis. 

McDERMID, ARCHIE J. '16 E. M. 
Box 100, Miami, Arizona. 
Efficiency Engr., Miami Copper Co. 

McHARDY, Rov H. '16 E. M. 
4045 Portland Ave., Minneapolis, Minn. 

MciNTOSH, JOSEPH B. '98 E. M. 
1136 N. Berendo, Los Angeles, Calif. 
Engineer and Contractor. 

McKAY, HENRY S. '05 E. M. 
Sonora, Mexico. 
Pres., Gachi Lead, Silver Min. Co. 

McKENZIE, FREDERICK R. '22 E. M. 
1044 Metropolitan Life Bldg., 
J\ilinneap·olis, Minn. 
McKenzie Construction Co. 

McKENZIE, ]AMES R. '10 E. M. 
806 Met. Life Bldg., Minneapolis, Minn. 
McKenzie Constrnction Co. 

McRAE, RANDOLPH ] . '07 E. M. 
42 E. 11th St., New York, N. Y. 

MANN, VICTOR I. '25 E. M. 
1u0 Clarence St., Sydney, Australia. 
With Ingersoll-Rand Co., Ltd. 

MARTIN, HENRY K. '26 E. M. 
Isabella, Tenn. 
With Ducktown Chemical & Iron Co. 

MARTIN, LYNN '12 E. M. 
Glenwood, _Minn. 
Firm, Marl:in & Johnsen. 

MARK, ISRAEL c. '20 E. M. 
1507 Washington Ave. No., Minneapolis. 
Economy Auto Parts Co. 

MAY; ALBERT E. '98 E. M. 
465 Washington St., Brookline, Mass: 
Mining Engineer. 

MELLEM, WALTER R. '19 E. M. 
Crosby, Minn. 
lnstr., Crosby-Ironton High, School, 

MERRIAM, RoBERT S. '05 E. M. 
Wall ace, Idaho, 
Chief Engr., Callahan Zinc-Lead Co. 

MERRITT, LuciEN '04 E. M. 
42~ Met. Bldg., Minneapolis. 
Contractor. 

MICHIE, Rov G. '13 E. l\1. 
Montevideo, Minn. 
County Drainage Engr. 

MIDDLETON, jOHN L. '23 E. M. GEOL. 
lngenieur de !a Forminiere Likati, Bas Uele, 
Congo Beige, Afrique, Via Cairo, Aha & Buta. 

MILLS, EuGENE C. '97 E. M. 
Sacramento, Calif. 
Consulting Engr., Irrigation and Drainage. 

MINDER, E. G. '05 E. M. 
Slayton, Minn. Cons. Eng. 

MoE, CECIL ]. '24 E. M. 
Elcor, Minn. 

l'vlOENKE, WILLIAM F. '06 E. M. 
Geologist, Sunrise, Wyo. 

MoGA, GREGORY M. '22 E. M. 
National Carbon Co., Clarksburg, W. Virginia. 

MoGA, joHN A. '18 E. M. 
Physician & Surgeon, 741 Lowry Bldg., 
St. Paul, Minn. 

MooDY, REVILLO G. '10 E. M. 
3439 lOth Ave. S., Minneapolis. 
Engr. Dept., City of Minneapolis. 

MooNEY, FRANK E. '23 MET. E. 
40 5 Monroe St., Gary, Ind. 
Illinois Steel Co., Gary Plant. 

MoRGAN, CHARLES S. '06 E. M. 
2019 Clarendon Ave., Bessemer, Ala. 
Supt., Brown Ore Mine, Woodstock, Ala. 

MoYLE, RoBERT M. '27 E. M. 
Eveleth, Minn. 
Engr., Oliver Iron Mining Co. 

N EERLAND, HERMAN , 15 E. M. 
1246 University Ave., St. Paul. 
Right-of-way Engr., Minn. Highway Dept. 

NELIMARK, joHN. H. '24 E. M. GEoL. 
Tulsa, Okla. 
Geologist, Independent Oil & Gas Co. 

NELSON, EVALD v. '27 E. M. 
Inland Steel Company, Chicago, Ill. 

NEUSTADT, BERTHOLDT R.- '06 E. M. 
634 2nd St., La Salle, Ill. 

NEWELL, joHN R. '10 E. M. 
Vice President and Sales Engineer, 
Illinois Concrete Sales Co., 
139 N. Clark St.; Chicago, Ill. 

NICHOLS, CLIFFORD R. '20 E. M. 
Sutter Creek, Calif. 
Mng. Eng., Argonaut Mining Co. 

NICHOLLS, WILLIAM ]. '21 MET. E. 
Toole, Utah. 
Ass't Chief Chemist, International Smelter. 

NISSEN, ARVID E. '13 E. M. 
Bldg., 86, Edgewood Arsenal, Md. 
Associate Physicist, Chern. Warfare Service. 

NORD, HARRY H. ' '16 E. M. 
Chisholm, Minn. 
Mine captain, Stambaugh Iron Co. 

OBERG, ANTON c. '07 E. M. 
316 Sellwood Bldg,, Duluth, Minn. 
Consulting Mining Engr. 

O'BRIEN, ]. CHARLES '12 E. M. 
Conda, Idaho. 
Foreman, A. C. M. Phosi>hate Mine. 

O'CONNOR, EDWARD s. '06 E. M. 
:Manager, Utah Iron Ore Corp., 
Cedar City, Utah. 

0FSTHUN, NoRMAN H. '12 E. M. 
923 W. 34th St., Los Angeles, Calif. 

OLMSTEAD, jOHN s. '08 E. M. 
A,io, Arizona. 
Leaching Dept., New Cornelia Copper Co. 

OLSON, WALTERs. '25 E. M. GEOL. 
So. Amer. Gulf Oil Co., 
Cartagena, Colombia, S. A. 

OLSON, WALTER s. '12 E. M. 
Con1missioner of Drainage and Waters, 
Old Capitol Bldg., St. Paul, Minn. 

OLUND, HENNING E. '07 E. M. 
615 A. G. Bartlett Bldg., Los Angeles, Calif. 
Consulting Mining Engineer. ' 

OscARSON, PHILLIP E. '24 E. M. 
Engineer, Second Relief Mng. Co., Ltd., 
Erie, B. C. 

*OsTRAND, PETER l\1. 
pABST, HENRY A. 

Engr., Chile Exploration Co., 
Chuquicamata, Chile, S. A. 

PAN, WEN PING. 
Hibbing, Minn. 

'10 E. M. 
'23 E. M. 

'19 MET. E. 

Min. Engr., Oliver Iron Min. Co. 
pARKER, WALTER H. 

2909 Irving Ave. S. 
'07 E. M. 

School of Mines, U. of M., Minneapolis. 
Head of Mining Department. 

pATTEN, RICHARD c. '22 E. M. GEOL. 
337 So. Reno St., Los Angeles, Calif. 

PERRY, JosEPH B. '12 E. M. 
Porterville, Calif. 
Supt. of Mines, Sierra Magnesite Co. 

PERSoNs, RoBERT W. '23 MET. E. 
Phillipsburg, N. J. 
Ingersoll-Rand Co. 

PETERSON, ANDREW Y. '99 E. M. 
Asst. to Pres., Oliver Iron Mng. Co., 
Duluth, Minn. 

PETERSON, CLARENCE D. '20 E. M. 
4000 Cedar Ave., Minneapolis. 
Field Engr., Bureau of Bldgs. 
Board of Education. 

PETERSON, josEPH S. '08 E. M. 
Smuggler, Colo. 
Asst. Mgr., Tomboy Gold Min. Co. 

PETERSON, PAUL A. '17 MET. E. 
J\tlinnesota Fuel Co., Morgan Park, 
Duluth, J\!Iinn. 

PIXLER, EVERETT T. '27 E. M. GEOL. 
Braden Copper Co., 
Ranquaqua, Chile, So. Amer. 

PLUT, FRANK ]. '22 E. M. 
P. 0. Box 484, Ironton, Minn. 
Engr., Whitmarsh Mining Co. 

PoTTER, ORRIN W. '14 E. M. 
Asst. Prof., Drawing & Descriptive Geometry, 
University of Minnesota. 

PROBST, ELMER A. '07 E. M. 
Medellin, Colombia, S. A. 
Min. Engr. 

PROUTY, RoswELL W. '12 E. M. 
1223 Pacific Nat'! Bank Bldg., 
Los Angeles, Calif. 
Min. Engr. specializing in non-metallics. 

QuENEAU, RoLAND B. '23 MET. E. 
2224 Venango St., Philadelphia, Pa. 
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C. W.GUTH 
Generator Installation 

Design 
Colorado School of 

Min~s. '22 

V. 0. CLEMENTS 
Generator Sales 

Kansas State 
Agriculture College, '24 

P.L. FETZER 
Mgr. Condenser Sqles 

Kansas State 
College, '20 

F. L. TARLETON 
Control Engineering 

North Carolina 
State College. '26 

YOUNGER COLLEGE MEN 
ON RECENT WESTINGHOUSE JOBS 

C. E.LANN 
Control Engineering 

Louisiana State 
University, '25 

The Hellgate Turbine-Generator 
Where do young college men get in a large 
industrial organization? Have they op

portunity to exercise creative talent? Is 

individual work recognized? 

T O KEEP pace with the 
surging life of greater 

New York, the United Electric 
Light & Power Company has 

recently enlarged its plant capac

Capacity great enough to light a 
million homes is built into this one 

gigantic Westinghouse machine. 

If its condenser tubes were laid 
end to end· in a straight line they 

would extend more than 7 5 
miles. The hurricane 

rushing through its 

blades converts the 

of steam 

whirling 

heat from 

two thousand tons of coal a 

day into light and movement 

for the world's greatest me
tropolis. 

Only an organization of the 

size and resources of Westing-· 

house can undertake the building 

of equipment for such huge re

sponsibilities. To young men of 

enterprise and genius Westing

house offers great attractions be

ity by installing the 

largest steam turbine

generator in the world. Westinehonse 
cause it daily provides op-

portunities that are rare 

in smaller organizations. 

Patronize o11r advertisers and mention -the Techno-Log. 
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QuiNLAN, HowARD '14 E. M. 
Vice-Pres., Allen Quinlan Co. 
542 Ashland Ave., St. Paul, Minn. 

QUINN, HowARD E. '18 E. M. GEOL. 
Texas School of Mines, El Paso, Texas. 

SANDERSON, HENRY s. '01 MET. E. 
406 Interstate Bldg., Denver, Colo. 
U. S. Mineral Surveyor: 

SANTO, JULIUS lf. '09 E. M. 
Ely, Minn. 

SPONBERG, E. CLARENCE 
Hibbing, Minn. 
Engr., Pickand Mather Co., 

*STEELE, CHARLES W. 

STEVENS, HowARD E. 

June, 1'929 

'21 E. M. 

Scranton Mine. 
'07 E. M. 

. '12 E. M. 
QUINN, MAX F. '12 E. M. Dean of Junior College, Ely, Minn. 

ScHEID, ADOLPH ]. '23 MET. E. 
Vice-Pres., Northwest Amalgam Fuel Co., 

Supt., Cia Mra. Asarco, Tariche, Oavaca, 
Mexico. 

RAHILLY, HAROLD J. '11 E. M; 
634 28th St., Milwaukee, Wis. 
With Columbia Tool Steel Co., 

Duluth, Minn. 
STEWART, G. GoRDON '10 E. M. 

663 5th St., San Bernardino, Cal. Chicago Heights, Ill. 
ScHEID, CARL F. '25 MET. E. STEWART, ]AMES L. '24 E. M. GEOL. Butte, Mont. 

Asst. Gen. Supt., Anaconda Copper Co, 
RAIT, DoNALD M. '03 E. M. 

Warren. Arizona. 
Supt. of Mines, 
Calumet & Arizona Mining Co. 

RAITER, CLIFFOim R. '20 E. M. 
1661 Hillcrest, St. Paul, Minn. 
Asst. Chief Eng., Metropolitan Drainage 
Commission. 

RAMSING, FRED c. '15 E. M. 
125Yz Elm St., Anaconda, Mont. 
Chern. Research Lab., A. C. M. Co. 

RAvicz, Lours G. '14 E. M. 

634 28th St., Milwaukee, Wis. 
With Columbia Tool Steel Co., 
Milwaukee, Wis. 

ScHRADER, ERICH ]. '05 E. M. 
Reno, Nevada. Consulting Engr. 

SEARLES, JOHN '23 E. M. 
Instn1ctor, Dept. of Metallurgy, 
Univ. of Minn. 

SEBENIUS, CARL H. '21 E. M. 
Asst. Supt., North Lily Mine, Eu~eka, Utah. 

SHERMAN, HowARD P. '25 E. M. 
Butte, Mont. 

Billings, Mont. 
Asst. Geologist, Northern 

*STRAND, HARRY w. ' 
STRANE, ARCHIE ]. 

Pacific Ry. Co. 

Instructor, Duluth Junior College, 
Duluth, Minn. 

STRONG, JOHN L. 
614 Wolvin Bldg., Duluth, Minn. 
Oliver Iron Mining Co. 

STUDER, RALPH J. 
. Butte, :Montana. 

Shift Boss, Bell-Diamond Mine, . 
Anaconda Copper Co. 

'18 E. M. 
'10 E. M. 

'08 E. M. 

'26 E. M. 

Sampler, Anaconda Copper Co. 
SHONTS, SYDNEY L. '04 E. M. SuNG, Kuo HsiANG '24 E. M. 25 Broad St., New York City. 

Petroleum Geologist, Hayden Stone & Co. 
RAwsoN, HoRACE C. '06 E. M. Wallace, Idaho. 57 So. Ninth St., Minneapolis, Minn. 

Architectural Engineer, Treasury Dept., 
Washington, D. C. 

Consulting Mining Engineer. SWANSON, ALEX H. '10 E. M. 

RmavYAY, RoBERT H. '23 E. M. 
Bureau of Mines, Washington, D. C. 

RoBERTSON, JoHN H. '14 E. M. 
Box 1405, Miami, Ariz. 
Engr., Miami Copper Co. 

RoED, OLAF A. '07 E. M. 
2818 lOth Ave. S., Minneapolis. 

RooD, LYNN '09 E. 'M. 
1710 Hague Ave.· 
c/o Chas. Weinhagen & Co., St. Paul. 

RosE, WILLIAM A. '06 E. M. 

SIVERSON, GARFIELD c. '25 E. M. 
Geologist, Pure & Cral)l Oil Co. Tulsa, Okla. 

SJOLINDER, ANTHONY 0. '23 E. M. 
1917 Feronia Ave., St. Paul, Minn. 
Canst, Div .. , Eng.· Dept., N. P. Ry., St. Paul. 

SMITH, EDGAR w. '07 E. M. 
The Radiore Company, Hollingsworth Bldg., 
Los. Angeles, Cal. 

*SMITH, c . .TAMES '23 E. M. 

SMITH, ELMO v. '01 MET. E. 
208 S. LaSalle St., Chicago, Ill. 
Contracting Agent, American Bridge Co. 

SMITH, FRANKLIN w. '03 E. M. 

c/o Castle-Trethwey Mines, 
Gowganda, Ont,, Canada. 

SwEETMAN, EDWIN A. '17 E. M. 
Virginia, Minn. 
Min. Engr., Interstate Iron Co, 

SWENSEN, CLIFFORD H. '23 E. M. 
Material Handling Dept., 
The Koppers Construction Co., 
Pittsburgh, Pa. 

SWENSON, KARL P. '07 E. M. 
117 Liberty St., New York City. 
Radiore Company. 

SYLVESTER, RoBERT E. '27 E. M. 
Billings, Mont. Gen. Mgr., Pickands-Mather Co., 

Cleveland, Ohio. Box 919, Bisbee, Arizona. 
Member firm, Smith & Ziesemer. 

Geological Dept., Northern Pacific Ry., 
RUHNKE, DONALD H. '25 MET. E. 

Ma)u Mfg. Co.; Minneapolis. 
RussELL, CHARLES B. '23 E. M. 

Mining Engineer, Oliver Iron Mng. ·co., 
Virginia, Minn. 

SANCHEZ, RICHARD M. '15 E. M. 

SMITH, HovAL A. '01 E. M. 
Warren, Arizona. l\1ining Engr. 

SoDOMA, JoSEPH L. '25 MET. E. 
Ajo, Arizona. 

SowLE, LAWRENCE K. '03 E. M. 

Terry, Mont. 
*TANNER, WALLACE N. 

TARESH, JoHN 
Rio Oso, Calif. Engr. and Sec., 
Reclamation District No. 1001. 

TAYLOR, HAROLD G. 

'96 E. M. 
'01 E. M. 

'09 E. M. 
Casapalca, Peru, S. A. 
Engr., Foundation Co. 

1001 Union Mortgage Bldg., Cleveland, Ohio. 
Real Estate and Mortgage Securities. 

1046 McKnight Bldg., Minneapolis. 
Northwest Sales Engr., Permutit Co. 

A Good Engineer Knows Good Equipment 
We will be glad to give you Con1plete Information on the 

following line of Quality Equipment. 
"CATERPILLAR" Tractors 
"BUCYRUS-ERIEtt Steamt Gast Gas-Air and 

Electric Shovels 
"PL YMOUTHt' Gasoline Locomotives 
"WESTERN" Crawler 7-Yard Dump Wagons 
"RUSSELV' Road Equipment 
"REX" Pavers and Mixers 
"BARBER-GREENE'' Loaders and Conveyors 
"LAKEWOOD" Concrete Equipment 
"STERLING" Wheelbarrows and Carts 
"ZIEGLER" Blue Tops 
"CROSBY" Clips 

"LESCHEN" Wire Rope and Blocks 
"WILLIAMSt' Clamshell Buckets 
"PAGE" Dragline Buckets 
"CARROLL" Steam Shovel Chain 
"NORDBERG" Tra.ckshifters 
"BUTLER" Shuveloders 
"LAKEWOOD" Concrete Fin[shing Machines 
"BUTLER" Steel Bins-Measuring Devices 
"BARNESt' Pumps 
"A THEY" Truss Wheel Wagons 
"GARDNER-DENVER" Compressors and 

Drills 

Main Office and Warehouse-619 Washington Avenue South 
Telephone: Atlantic 2265 

ST. PAUL MINNEAPOLIS DULUTH 
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TAYLOR, WILLIAM L. '12 E. M. 
Hibbing, Minn. 
Chief Engr., Meriden Iron Co. 

TEAGUE, HAROLD w. '00 E. M. 
310 Oak St., Detroit, Minnesota. 

TETLIE, JoHN R. '11 E. M. 
Gold Hill, Nevada. 
Chemist, United Comstock Mines. 

THELLIN, HERBERT E. '23 E. M. 
Box 333, Crosby, Minn. 

THOEN!, VICTOR T. '22 E. M. 
6223 Kenwood Ave., Chicago, III. 
Great Western Smelting & Refining Branch. 

THOMASSEN, MARK w. '26 MET. E. 
With Ingersoll-Rand Co., 
1106 Holston Bank Bldg., Knoxville, Tenn. 

TOLL, RENSSELAER '00 E. M. 
Las Vegas, Nevada. 
Supt., Nevada Borax Co. 

ToLLEFSON, EvERETT H. '23 E. M. 
Wichita Falls, Texas. 
Dist. Field Eng,, Roxana Pet. Corp. 

TousLEY, R. M. '28 E.M. (GEoL.) 
Empire Zinc Company, Gilman, 
Eagle County, Colo. 

TRENGOVE, s. A. '28 E. M. 
Instructor in Mining, School of Mines, 
U. of M. 

TRUESDALE, w. H. '03 E. M. 
Ray, Arizona. 

URQUHART, GEORGE K. '15 E. M. 
Iron Springs, Utah. 
Columbia Steel Corp. 

VAN DuzEE, E. M. '26 E. M. 
Dist. Engr., Shell Petroleum Corp., 
Wink, Texas. 

VIVIAN, EDGAR w. '23 E. M. 
Hibbing, Minn. Epgr., Utics Mine. 

WACHTEL, DEAN E. '26 E. M. (GEOL.) 
Geologist, Minas de Matahambre, Prov. del Rio, 
Matahambre, Cuba. 

WADE, HENRY H. '15 E. M. 
Hopkins, Minn. Metallurgist, 
School of Mines Exp. Sta., U. of M. 

WALES, RowLAND T. '97 E. M. 
2 Sylvan Place, New Rochelle, N. Y. 
Liomin & Wales Co., Inc., New York City. 

wALKER, CHARLES A. '13 E. M. 
Engr., Tennessee Copper Co. 

wALKER, CLINTON L. '98 E. M. 
650 Highland Ave., Piedmont, 
Oakland, Calif. 

WALKER, E. H. '11 E. M. 
Elizabethville, Katanga, Congo-Beige, Africa, 
Mine Mgr., Union Miniera Du Haut-Katanga. 

WALLACE, CARLETON s. '17 E. M. GEOL. 
24 Lindero, Long Beach, Cal. 
Secy., San Diego Ice & Cold Storage Co. 

WALLACE, GEORGE w., ]R. '06 E. M. 
122 23rd Ave., Oakland, Calif. 

WALLINDER, ARTHUR . '12 E. M. 
Iron Mask Mine, Kamloops, B. C. 
Supt. and Gen. Mgr., Kamloops Copper' Co. 

WALSH, R. P. '28 E. M. (GEOL.) 
N. P. Railway, Billings, Mont. 

WALTER, ROLLIE B. '12 E. M. 
Director of Safety, 
Indian Territory Illuminating Oil Co., 
Seminole, Okla. 

WALTERS, CHARLES w. '11 E. M. 
Rm. 353,3, 120 Broadway, New York City. 
Consulting Engr., Guggenheim Bros. 

WALZ, CLARENCE M. '21 E. M. GEOL. 
1470 W. 35th St., Minneapolis. 

WARREN, FRANK M. '99 E. M. 
3427 Humboldt A~e. S., Minneapolis, Minn. 
Consulting Engineer. 

WASSON, HAROLD J, '14 E. M. 
25 Broadway, New York City. 
Consulting Geologist. 

WEHR, ARTHUR ]. '11 E. M. 
Fort Riley, Kan. Capt., U. S. A. 

WENGER, FRANK B. '21 MET. E 
Deerwood, Minn. Engr., Potts Exploration Co. 

WEST, HERBERT s. '21 MET. E. 
1869 Juliet, St. Paul, Minn. 
Dept. of Public Works, City of St. Paul. 
Civil Engineer. 

WHEELER, JAMES D. '20 E. M. GEOL. 
505 San Angelo Nat. Bank' Bldg., 

. San Angelo, Texas. 
Geologist, Peerless Oil & Gas Co. 

WHEELER, wALTER H.' '06 E. M. 
'1110 Met, Life Bldg., Minneapolis, Minn. 
Engineer. 

WHITLEY, EuGENE E. '03 E. M. 
Box 705, Warren, Arizona. 
Assistant Manager, Calumet & Arizona Min. Co. 

WHITSON, LLOYD R. '11 E. M. 
Santa Fe Bldg., Dallas, Texas. 

WIEST, MICHAEL A. '07 E. M. 
936 Baker Bldg., Minneapolis, Minn. 
Dist. Mgr., Mutual Life Ins. Co. of N. Y. 

~TrLcox, FRED H. '23 E. M. GEoL. 
San Angelo, Texas. 
Geologist, Vacuum Oil Co. 

WILEY, RICHARD E. '26 MET. E. 
Metallurgical Research Dept., National Tube 
Co., Lorain, Ohio. 

WILKINSON, CHARLES D. '95 E. M. 
Goldfield, Nevada, Consulting' Engr., 
Diamondfield Black Butte Mining Co, 

WILLIAMS, HoMER A. '09 E. M. 
Supt., Building Constr., Ballim Constr. Co, 
Minneapolis, Minn. 

WILLIAMS, PAULs. '15 E. M. 
Tulsa, Okla. 
Geologist, Riverside Oil & Refining Co. 

WILSON, J, BYRON . '22 E. M. 
5053 Penn Ave, So., Minneapolis, Minn. 

WINTER, HARRY '25 MET. E. 
714 Madison St., Chicago, III. 
With Claud .S. Gordon Co. 

WINTER, WILLIAM M. '23 E. M. 
Olivia, Minn. 
Junior Engr., Kircher Bros., Contractors. 

\VrNTHER, ARNO '03 E. M. 
Gen. Mgr., Anna Beaver Mines Co., 
Cardin, Okla. 

WoLFER, DoNALD H. '23 E. M. GEOL. 
Kevin, Mont. 

WooDis, CLARK N. 
Deer Trail, Colo. Ranching, 

WooDRUFF, ]oHN J. 
N a tiona! Carbon Co.,. Niagara 

WRBITZKY, HARRY M. 
Illinois Highway Dept., Peoria, 
Jr. Highway Engr. 

ZANGER, EuGENE D . 

'12 E. M. 

'17 E. M. 
Falls, N. Y. 

'23 E. M. 
III. 

'21 E. M. 
New York & Honduras Rosario Mining Co., 
San Juancito, Honduras, C. A. 

ZIESEMER, HARRY M. '07 E. M. 
Box 394, Bisbee, Arizona. 
Chief Engr., Phelps-Dodge Corp. 

ZIESEMER, RALPH A. '05 E. M •. 
430 ·Chestnut Ave., Long Beach, Calif. 

INDUSTRIAL CONTRACTING Co. 
Engineering Construction 
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GEOGRAPHICAL DIRECTORY 

College of Engineering and Architecture 
and the School of Chemistry 

ALABAMA 
ANNISTON 

Jesperson, Clarence M. 
BESSEMER 

Grochau, Earl H. 
BIRMINGHAM 

Talbot, Thomas F. 
MoBILE 

Batson, Charles D. 
TuscALOOSA 

Prior, Chas. 

ARIZONA 
BISBEE 

Rosok, lngwald 
GLOBE 

Kerns, Ralph W. 
HAYDEN 

Johnson, Nels 
JEROME 

'10 E 

'21 c 

'18 E 

'07 c 
'28 c 

'03 E 

'07 E 

'05 c 

Kruse, Helmer V. '13 C, '14 CE 
PHOENIX 

Ekman, Harold 
TucsoN 

Enke, Fred A •. 

ARKANSAS 
HAZEN 

Anderson, Elwood C. 

CALIFORNIA 
ALHAMBRA 

Cram, Clyde M. 
AuBERRY 

'28 A 

'21 c 

'28 E 

'07 c 
Thompson, Jesse L. '16 E, '17 EE 

BERKELEY 
Carlson, Anders J. 
Rogness, Thorfin R. 
Ramstad,· Edward C. 

'16 C, '17 CE 
'18 ChE 

'02M 
BIG CREEK 

Barber, Harold A. 
CARMEL BY THE SEA 

Smit, Catherine 
CLAREMONT 

Taylor, Edward W. 
CocoA 

Wannamaker, Homer 
COMPTON 

Carpenter, Hugh W. 
CoviNA 

'21 c 

'22A 

'98 c 
'26 c 
'21 c 

Douglass, Fred L. '91 C, '99 CE 
FRESNO 

Bachmann, Graydon A. '23·M 
'08 M, '09 ME 

GLENDALE 
Everington, James 
Moody, Chester 
Poore, Chas. ·D. 

w. '01 c 
'16M, '17 ME 

'05 AC 
HoLLYWOOD 

Howard, · Monroe S. 
IMPERIAL 

Rothi, Paul 
INDEPENDENCE 

Vita, Theodore 
LONG BEACH 

Gilbert, Roy 
Los ANGELES 

Aldrich, Louis W. 
Anderson, Milton L. 
Bachrach, Alfred 
Barnaby, Wm. E. 
Beneke, Walter E. 
Bushnell, Elbert E. 
Cooper, Jack 
Donnelly, William H. 
Dunn, Andrew P. 
Durham, S. W. 
Edwards, Richard G. 
Felton, Ralph 
Gibbs, Clayton T. 
Greenwood, Williston W. 
Gillman, Hyam 
Hanauer, Monroe 
Hansen, Edwin L. 
Hartman, Walter K. 
Hawley, Harry G. 

'92 E 

'04C 

'09 E 

'20 c 

'23 c 
'21 A 
'08 E 

'09 ChE 
'20 c 

'85 M 
'28 E 

'25M 
'06 E 

'17 Ch 
'25 E 

'92M 
'18 E 
'90 c 

'25 Ch 
'06 c 
'21 c 
'19 E 
'07 c 

Hendrickson, Arnold B. 
Jevne, George W. 
Johnson, Ellsworth 
Kauffman; Roy 
Kessel, Herbert 

'22 E 
'10 c 
'22 c 
'08 E 

'18 ChE 
King, F. V. '12 C '13 CE 

''09 M 
'22 A 
'ITA 
'22M 

Knopp, William R. 
Kreinkamp, Herbert A. 
Kreinkamp, Linton H. 
Kumm, Arthur W. 
Larson, Glen M. 
Ludlum, Robert 
Lyford, Dartt H. 
McKibben, Lloyd S. 
Mathes, Richard E. 
Morin, Wm. T. 
Murrish, Frederic E. 
Nelson, Otis S. 
Palmer, Roy A. 
Parkin, Orrin 
Roston, Rees 
Sauer, Arthur A. 
Schmid, Robert J. 
Spencer, Raymond D. 
Stone, Harris G. 
Sweningsen, Oliver 
Tannehill, Louis W. 
Udell, Carl D. 

·white, Arden D. 
White, Charles W. 

MORE ISLAND 
Page, Mark L. 

MouNTAIN Vmw 
Wilson, Glenn W. 

OAKLAND 
Duncan, George R. 
Elfstrum, Axel E. 

OcEAN SmE 
Bartholomew, Neil 
Miller, Hollis D. 

OLEUM 
Boxell, Morris L. 

PALM GROVE 
Greenberg, Jack 

PASADENA 
Brinton, Paul H., JVI.D. 
Von Schlegel!, Frederick 

PORTERVILLE 

Maslin, Marion G. 
REDLANDS 

Dibble, Barry 
REDWOOD CITY 

MacKusick, Elwood lYf. 
SAN BERNARDINO 

Barnes, Dean M. 
SAN DIEGO 

Dann, Wilbur W. 
Hoffman, Richard H. 
Stier, Ruth I. 

{Mrs. Cecil Mayo) 
Nelson, Glenn 
Thompson, Roy E. 

SAN FRANCISCO 

'23M 
'25 E 
'11 E 
'21 E 
'24 E 

'22 ChE 
'09 E 

'17M 
'21 E 

'23M 
'28 AE 

'23 c 
'08 c 
'23 c 
'06 E 
'08 E 
'16A 
'09M 
'22 c 
'13 E 

'03 E 

'11 E 

'19 EE 
'11 c 

'25 c 
'13 E 

'21 ChE 

'22 c 

'12 Ch 
'95 E 

'13 Ch 

'03 E 

'99 E 

'21 E 

'90 c 
'22M 

'25 ChE 

'23 c 
'00 E 

Anderson, Arthur R. 
Becker, Ward E. 
Benham, Claude F. 
Bisbee, Elmer 
Bjonerud, Earl S. 

'12 E 
'17 E 

'12 E '13 EE 
' '05 c 

'22 E 
'12M 
'11 E 
'91 c 
'15 c 

Brown, William P. 
Burrows, Robert P. 
Chowen, Walter A. 
Cuddy, William A. 
Dresser, Eva L. {Alves) 
Enger, Arne 

'09 Ch 
'22 E 

'90 M, '91 E Gerry, Martin H. 
Godwin, Kenneth A. 
Green, Fred H. 
Hoyt, Hiram P. 
Jones, Raymond L. 
Nelson, Geo. A. 

'21 GE 
'07 c 
'93 c 
'05 E 
'25C 

'07M Oliver, Tubby 
Simmon, Karl A., 
Torgerson, I. E. 
Tubby, Oliver 

Jr. '05 E 

Tuck, George A. 

'12 C, '13 CE 
'07M 
'05 M 

SANGEN 

Colincilman, Holstad P. 
'08M, '09ME 

SAN PEDRO 
Humphrey, Gertrude J. '24 Ch 

(Beckwith) 
SouTH GATE 

Brenchley, Walter C. '14 C, '15 CE 
SouTH PASADENA 

Pengilly, Joseph H. '11 E 
STRATHMORE 

Smith, Paul S. '03 CE, '01 C 
VALLEJO 

Bicknell, Henry R. '10 Ch 
VAN Nuys 

'Onstad, Olaf L. '15 C 
''ISALIA 

Gadsby, Lester H. '09 E . 
WATSONVILLE 

Higgins, John T. '90 C, '94 MD 

COLORADO 
BouLDER 

Hartkemeier, I eonard 
Rank, Samuel A. 

DENVER 

'24 ChE 
'75 c 

Anderson, Martin E. 
Dahlberg, Arnold V. 
Dahlberg, Henry W. 
Johnson, Carl A. 
Lee, Engbret A. 
Newman, Allen T. 
Stenger, Laurence A. 

'01 E 
'05AC 

'10 ChE 
'11 c 
'97 c 

'16 Ch 
'06 EE,'16 Ch 

FowLER 
Knowlton, Herbert H. '08 c 

PuEBLO 
Dallimore, Arthur '08 c 

CONNECTICUT 
BRIDGEWOOD 

Bacon, Charles B. '09 Ch 
NEw HAvEN 

Bean, William L. '02 M 
McKeehan, Louis W. 

'08 G, '09 MS, '11 PhD 
Vye, George P. '27M 

DELAWARE 
WILMINGTON 

Dahlen, Miles 
Japs, ·Wilbur 
Ohlweiler, Wm. 
Parrett, Arthur N. 
Sly, Caryl 
Sorenson, Ben E. 
Stone, Leslie F. 
Wheeler, Roger B. 

'24 ChE 
'28M 

'27 ChE 
'20 ChE 
'27 PhD 
'23 ChE 
'22 ChE 
'27ChE 

DISTRICT OF COLUMBIA 
WASHINGTON 

Albrecht, Karl J. 
Anderson, Emil G. 
Aslakson, Carl I. 
Bekkedahl. Norman P. 
Berkner, Lloyd V. 
Cohen, Nathan 
Darmody, William J. 
Doran, James M. 
Earl, Donald E. 
Engstrom, Leslie G. 
Graf, Alois W. 
Hafstad, Lawrence R. 
Hamm, Homer A. 
Hanrahan, Edmond C. 
Ingberg, Simon 
Jacobi, Alfred J. 
Johnson, Byron 

'25 EE 
'24 E 
'23 c 

'25 ChE 
'27 E 
'06 E 

'24M 
'07 Ch 
'24M 
'19 Ch 

'26 E 
'26 E 

'25 Ch 
'20 G 
'09 c 

'25M 
'20 c 

'20 ChE 
'20 ChE 
'17 ChE 

Jones, Ernest J. 
Kracek, Frank C. 
Kuentzel, Ward E. 
Little, LeRoy C. 
McBride, Russel S. 
McQuillan, Raymond 
Morey, Geo. W. 
·Morris, Geo. E., Jr. 
Peterson, Barney J. 

'24 E 
'08 Ch 

'11 E 
'09 ChE 

'27 c 
'12 G, '13 CE 

Peterson, Clarence A. 
Robbins, Orison 
Stevens, Don T. 
Trexler, Richard 
Tuve, Merle A. 
Willis, Benjamin S. 

'08 E 
'03 c 
'28 E 

'27M 
'22 E 
'17 E 

FLORIDA 
FORT MYERS 

Lu~hene, Joseph 
jACKSONVILLE 

Long, Fred W. 
Mattison, Geo. C. 

LAKELAND 

Dindorf, Edward C. 
Purdy, Irving 

LAKE WALES 
Morse, George A. 

LAKWORTH 

Hoag, William R. 
MIAMI 

'25 c 

'96 c 
llC 

'23 c 
'20 c 

'13 C, '14 CE 

'84 C, '88 CE 

Laurence, Philip J. '15 C 
Rader, Clarence M. '17 C, '17 CE 

MIAMI BEACH 
Zimmerman, Arthur C. 

ST. AUGUSTINE 
Coe, Clarence S. 

ST. PETERSBURG 

Childs, Hervey B. 
TAMPA 

Graf, Donald T. 
Hamilton, Jefferson M. 
Larson, Edwin 

TAVARES 
Vallacher, Theodore L. 

WINTER HAVEN 
Larson, Peter L. 

WINTER PARK 

Anderson, Winslow S. 

GEORGIA 
ATLANTA 

Chase, Arthur W. 
Daniel, Thomas L. 
Overholt, Harley G. 

BRUNSWICK 

Bauer, Esther E. 
Reu, Albrecht H. 

CoLuMn us 
Andrus, Harry J, 

SAVANNAH 
O'Brien, John E. 
Riegel, Louis F. 

IDAHO 
ARLING 

Alsop, Ernest B. 
AvERY 

· Zanzen, William H. 
BoisE 

Markhus, Olaf G. 
Morse, Guilford A. 

LEWISTON 

Curry, Byron K. 
, Kjosness, Ingraham G. 

Moscow 
Stageberg, Oswald 

OROFINO 

Peterson, Harold R. 

ILLINOIS 
ALTON 

Cosh, Richard A. 
Klammer, K. 

AuRORA 
Brown, Homer L. 
Thompson, Clarence W. 
Zeleny, Frank 

BERWYN 
Bergman, Hilder 
Wiggens, John B. 

BLOOMINGTON 

Hoveland, Clifton R. 
CHAMPAIGN 

Mark, Max 
Porter, Allen H. 

'23 c 

'89 c 
'06 c 
'22A 
'19 A 
'21 A 

'20 B 

'24 c 
'23 MS 

'93 E 
'00 M 
'10 c 

'24 Ch 
'19 ChE 

'22 c 

'98 M 
'11 E 

'06 c 

'20 E 

'97 E 
'15 ChE 

'22 c 
'03M 

'26 A 

'18 E 

'19M 
'28 E 

'17M 
'25 c 

'98 M 

'26 E 
'23 E 

'19 Ch 

'25 c 
'08 Ch 



June, 1929 THE MINNESOTA TECHNO-LOG 

All the world's 
a ca01pus 

It may appear a vast jungle of smoke-stacks 
and buildings, blind alleys and not very defi
nite possibilities. 

But there are those who say it is as 
interesting, as colorful, as alive as any 
college campus. And why shouldn't it 
be? The world, too, needs menwho are 

leaders of men. Men who can do new things. 
Men who can make new records. 

In the world's forward-looking industries, a 
man's horizon is bounded neither by college 
walls nor by any other walls. 

At Western Electric, the student with the 
inquiring mind may carry his studies beyond 

the frontiers of knowledge. The man 
of action has an ever-broadening field 
of endeavor. To the ultimate scope of 
any one's activities there are few limits 
save one's will and ability to do. • 

Wesrern Electric 
PURCHASERS ... MANUFACTURERS ... DISTRIBUTORS 

SINCE 1882 FOR THE BELL SYSTEM 
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CHICAGO 

Abramson, Harry W. 
Ackerman, Robert 
Appleman, Frank C. 
Ashbaugh, LeWis E. 

'23 c 
'28 E 
'24 E 

'00 M, '07 Cll 
Aslakson, Baxter M. '91 M 
Ayshford, Loren C. '26 E 
Bailey, George R. '22 C 
Barger, Harold L. '21 E 
Bayless, Harry C. '99 M 
Beeman, Harry J. '21 G 
Berghs, Charles J. '26 E 
Beckjord, Walter C. '09 E 
Bolstad, Roswell C. '26 C 
Bonner, Donald E. '25 C 
Breeden, James R. '26 C 
Brinker, Howard C. '25 Ch 
Brody, Mace J. '24 C 
Burke, James '28M 
Carlson, Richard E. '22 E 
Cassidy, Walter J. '24 E 
Childs, Morris P. '25 E 
Clark, Wm. G. '12M, '13 ME 
Clausen, Elmer ·w. '23 E 
Colson, Lauren G. '21 E 
Converse,. Clovis M. '09 E 
Cook, Walter K. '22 C 
Copeland, Floyd E. '23 M 
Cornelius, Martin '06 E 
Craig, Hamilton S. '25 C 
Crosby, Milton E. '15·M, '16 ME 
Curtis, Benjamin J, '13 C, '14 CE 
Dahl, Merle G. '26 E 
Dahlquist, Philip S. '10 C 
Daniels, Elmer Anson '12 Ch 
Danner, Jake '01 E 
Drdla, Robert '26 C 
Drost, Henry F. '22 E 
DuBois, John H. '27 E 
Dunlap, Lemuel J, '17 E 
Eddy, Clarence J. '22M 
Eddy, Lynne W. '07 E 
Edelman, Philip '16 E, '17 EE 
Eige, Elmer H. '23 M 
Eilers, Baldwin C. '25 C 
Elliott, Merle B. '28 M 
Ekberg, Carl E. '14 C, '15 CE 
Engler, Myer '27 C 
Engquist, Emil '28 E 
Erickson, Carl E. '24 C 
Faulkner, Louis L. '26 E 
Fiske, Harold C. '22 E 
Fitts, Joel A. '09 E 
Fleming, Laurence T. '10 M 
Fagelholm, E. G. '28 E 
Frankovich, John J. '28 E 
Frear, J. B. '10M 
Galanter, Samuel S. '25 C 
Getchell; Earl '26 E 
Gilchrist, Charles C. '98 E · 
Gillard,' Herbert W. '24 C 
Gould, Edward C. '26 C 
Grant, Russell S. '26 M 
Gross, Leon A. '26 E 
Grossman, Frederic '28 A 
Grow, Harry A. '03 C 
Gutsche, Frank C. '10 ChE 
Hammett, Ralph W. '19 A 
Hammond, Joseph A. '26 E 
Hanke, Carl C. '20 C 
Harwick, Henry C. '28 E 
Hart, Maurice W. '26 E 
Hartman, Philip F. '25 C 
Hawkins, Edward W. '24 A 
Hayes, Harold '22 G 
Hayward, Laurence W. '21 E 
Hodnett, Ralph M. '11 C 
Holmsten, Victor '22 M 
Holt, Leo '28 E 
Hortberg, Reynold '27 E 
Houston, Cecil C. '09 C 
Howatt, John '04 E 
Hubbell, Arthur C. '14M, '15 ME 
Hughes, Frank C. '03 M 
Huseby, Gisle E. '24 E 
Hussey, Norman W. '25 E 
Irons, Roy C. '27 M 
Isaacson, Arthur M. '27 M 
Jensen, Otto L. '26 E 
Johnson, Albert W. '23 C 
Johnson, Raymond A. '26 C 
.Tuell, A. Barton '26 C 
Juran, Joseph M. '24 E 
Kater, Jozef J. '24 E 
Katz-Nelson, Wm. '13 ChE 
Kaufman, M'arris B. '24 C 
Kern, Herbert A. '13 ChE 
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King, John E. 
Kivley, Ray C. 
Klemfeld, Leonard S. 
Klopsteg, Paul E. 

'22 E 
'18M 
'26M 

'11 G, '13 MA, '16 Ph.D. 
Konstant, Nicholas '18 C 
Kristy, George A. '09 E 
Kriz, J. J, '12 C, '13 CE 
Lagaard, Maurice B. 

'14 C, '15 CE 
Lambie, Horace '23 E 
Langford, George, Jr. '24M 
Larsen, Einar H. '26 E 
Larson, Emil L. '25 AE. 
Lazarus, Morris W. '23 C 
Lende, Willard '28 E 
Liddle, Ralph W. '21 G 
Lindelien, Engen '23 M 
Lonie, James '97 M 
Lynskey, Joseph P. '26 E 
McCrady, Archie R. '24 C 
McGinnaty, Wm. J. '28 AE 
McLean, Milton '21 G 
McMillan, Franklin R. '05 C 
Mackay, Donald H. '26 E 
Malmgren, Richard '25 E 
Manuel, Earle V. '07 Ch 
Martin, Edmund W. '12 Ch.E. 
Meagher, Joseph '25 E 
Messer, Harold D. '23 M 
Moreno, Gerardo '23 E 
Morris, John 0. '88 M '03 ME 
Nasvik, Adolph C. · ' '26 C 
Nelson, Paul B. '26 E 
Newbery, Lester W. '22 C 
O'Brien, Thomas E. '25 C 
Olson, C. Milford '24 C 
Olson, Kenneth M. '25 C 
Olson, Roy H. '23 E 
Olson, Vernon H. '25 C 
Owens, Jay C. '17 Ch 
Pancratz, Frank J. '08 E 
Pardee, C. A. '12 E, '13 EE 
Peoples, John S. '14M 
Peterson, Albert E. '19 E 
Peterson, Clarence R. '25 C 
Pierson, Joe W, '19 E 
Podosin, John '21 E 
Postma, John '25 E 
Putnam, George W. '18 G 
Rankin, Dean W. '25· AE 
·Rankin, Renville S. '14 C 
Reck, RDbert C. '21 ChE 
Rezab, John J, '07 E 
Riedesel, Geo. Wm. '17 A 
Rickman, Herman W. '17 C 
Rosenthal, Paul '22 C 
Ruchholt, Clarence '21 ChE 
Ruemmele, A. E. '12 M, '13 ME 
Russell, Winfred W. '23 E 
Sandberg, Clifford H. '26 C 
Sandvig, Lawrence A. '26 C 
Sawyer, Emerson D. '10 C 
Schroeder, Clarence A. '26 E 
Schwartz, John S. '19 A 
Schwartz, Marcel '22 ChE 
Sear, Arthur W. '23M 
Selander, Karl W. '22E 
Sheekman, Harvey Z. '24 E 
Sillman, Paul '28 C 
Smith, Verna G. '25 ID 
Somera, Waino M. '24 C 
Sorenson, John E. '22 E 
Sperry, Leonard B. '0 5 M, '08 EE 
Staehle, Gilbert C. '20 C, '22 MS 
Sternberg, Heime A. '20 ChE 
Stoner, Clifford M. '24 C 
Strate, Thomas H. '01 C 
Strom, Arthur '23 A 
Swift, George E. '23 E 
Taylor, Richard G. '25 E 
Thompson, ·Everett '23 C 
Thompson, Harry T. '15 E, '16 EE 
Turner, Leslie E. '09 E 
Waby, Delton '23M 
Ward, Alvin C. '23 E 
Washburn, F. M. '17 ChE 
Weber, Hanard P. '24 E 
W eetman. Bruce '26 Ch 
Weeks, Wm. C. '94 C 
Wehlitz, Hubert F. '27 E 
Wenrich, James R. '26 E 
Whiteley, Howard 0. '?.7 E 
Wicklund, Paul E. '25 AE 
Widell, Gustaf F. '08 C 
Williams, Fred M. '05 E, '09 EE 
Williams, Myrl J. '20 M 
Williams, Percival H. '22 E 
Wills, Arthur D. '21 A 

Wills, David C. 
Wilson, Frank W. 
Wyly, Lawrence T. 

CHICAGO HEIGHTS 
Anderson, Arthur P. 
Heggen, Reuben 

CICERO 

'23 E 
'23 E 
'20 G 

'25 EE 
'24 E 

Holmstine, Ralph D. '24M 
Pavek, William J, '19M, '20 ME 

DECATUR 

Elwood, Daniel Ji. 
Schmidt, Rolland L. 

ELGIN 
Johnsen, Kenneth A. 

EVANSTON 
Borrowman, Geo. L. 
Eckenbeck, Everett E. 
Maney, George A. . 
Moosbrugger, Frank J," 

GENEVA 
Kapphahn, Ernest H. 

HARVEY 
Badger, Walter Lucius 

HOMEWOOD 
Sommerfeld, Adolph A. 

HYLAND PARK 
Krause, Fred E. 

JOLIET 
Daly, Frank A. 
Davis, Charles A. 
Emerson, Lynn A. 
Halbkat, Franklin J. 
McCoy, Ira C. 
Meyerdick, Clarence C. 
Nielson, Andres 
Peck, Lloyd 

LA SALLE 
Pierce, Walter H. 

MAYWOOD 
Kruse, Orlin 0. 

OAK FoREST 
Gilman, Gaylord 

OAK PARK 
Cottingham, George, Jr. 
Forsmark, Ulrik E. 
Kelly, Raymond R. 
Olson, Arnim G. 
Sausen, Bert R. 
Wicks, John · 

PARK RIDGE 

'23 E 
'25 c 

'27 c 

'05 AC 
'17 E 
'11.C 
'27 E 

'19 G 

'08 Ch 

'10 c 
'24 E 

'28 c 
'05 E 
'11 E 
'26 c 
'11 E 
'26 c 
'27 E 
'23 c 

'26M 

'20 E 

'25 EE 

'15 c 
'26 E 
'26 c 
'22 E 

'13M 
'04 E 

Teberg, Ernest J. . '16 E, '17 EE 
PEORIA 

Havens, Paul M. 
Kastner, Roy W. 
Pearson, Einar 0. 

RIVERSIDE 

B.ergquist, John E. 
Williams, Arthur H. 

ROBINSON 

Uzzell, George W. 
RocKFORD 

Bates, Albert H. 
Harwood, Stanley G. 
Stimart, E1 wood L. 

SPRINGFIELD 

Carlson, Warren E. 
Peterson, Neander E. 
Zuckman, Geo. J, 

THOMPSONVILLE 

Kroll, Arthur J, 
URBANA 

Fuson, Reynold C. 
Ratlunan, Franz 

WAUKEGAN 

Acomb, William E. 
Umbehocker, Frank 

WooD RrvER 
Anderson, Alvin P. 

XENIA 
Weis, Wallace D. 

INDIANA 
BooNEVILLE 

Johnson, Clarence C. 
FoRT WAYNE 

Beveridge, Robert A. 
Ellis, Carl E. 
Fisher, Geo. 
Kriechbaum, John P. 
Richardson, Philip E. 
Sutter, Hedwig M .. 

GARY 

'27 A 
'27 c 
'27 c 

'13 c 
'19M 

'07 E 

'05 M 
'08 M 
'24 E 

'24 E 
'22 c 
'27 c 
'25 c 

'24 PhD 
'27 OCh 

'02M 
'21M 

'25 Ch 

'21 c 

'26 E 

'26 E 
'25 E 
'28 E 
'28 E 
'25 E 

'13 Ch 

Cotthingham, William P. '11 C 
Frederickson, Hubert M. '22 ChE 

INDIANA HARBOR 

Merten, Howard V. 
INDIANAPOLIS 

Higburg, Wm. 

'14 Ch 

'17 ChE 

June, 1929 

Prentice, Robert S. 
Skytte, Ernest E. 
Wagner, Adolph 

LAFAYETTE 
Hauge, Sigfred M. 

SouTH BEND 
Mehandru, Behari L. 
Muessel, Robert W. 

VAI.PARAISO 

Lauritzen, Carl W. 

IOWA 
ALGONA 

Young, Clifford L. 
BOONE 

Lantz, Reuben 
CEDAR RAPIDS 

Blomquist, Hjalmar 
CHARLES CITY 

Finke, Walter J. 
CRESCO 

Church, Bruce R. 
Cribbs, Harry E. 

DAVENPORT 
Auxer, William L. 
Lanpher, Murray N. 

DAYTON 
Harris, Clayton 

DEs MorNES 
Ash, J. Wesley 
Bakken, Lawrence H. 
Bernt, Hans E. 
Kingsley, Norman W. 
Reeve, Howard E. 
Rome; Robert C. 

DunuouE 
Madden, Francis 
Peterson, Lloyd L. 

FoRT MADISON 
Burns, Dwight T. 
Frank, Carl 

HuMBOLT 

Christen, Ray L. 
INDEPENDENCE 

'08 E 
'10 E 
'98 E 

'21 Ch 

'24M 
'21 c 
'24 E 

'28 E 

'25 A 

'07 c 
'10 E 

'28 A 
'23 c 

'25 c 
'24 E 

'09 E 

'08 c 
'22 A 

20 c 
'20 E 
'23 E 
'22 E 

'03 c 
'24 c 

'25 c 
'28 c 

'26 E 

Dunlap, Geo. M. '24 E 
J A.NESVILLE 

Wild, Carl D. '15C, '16CE 
MARSHALLTOWN 

Weatherill, Cedric '14 C, '15 CE 
OTTUMWA 

Triem, Ralph H. '20 E 
R:EDFIELD 

Olson, Arthur 0. '10 c 
Swux CrTY 

Arzt, Emmam1el· A. 
Christianson, Hilmer 
Donauer, J.Vlax 
Mitchell, Lloyd S. 
Ward, John, Jr. 

'97 E, 
B. 

'99 EE 
'15 c 

'18 ChE 
''23 c 
'25 c 

WATERLOO 
N ordenson, Willard 
Stanius, Godfrey 

WAVERLY 
McMeekin, Glenn D. 

KANSAS 
ARKANSAS 

Werdenhoff, James H. 
ATCHISON 

Hastings, Clive 
ELDORADO 

Ayers, Ellsworth B. 
FT. LEAVENWORTH 

Grow, Robert W. 
KANSAS CITY 

Langman, Harley R. 
MANHATTAN 

Graham, Eugene C. 
PITTSBERG 

Woodman, Howard H. 

WrcHITA . 
Schultz, Peter D. 
Stauffacher, Edward L. 

KENTUCKY 
AsHLAND 

Porter, Ralph E. 
BARBOURV.ILLE 

Dyer, Walter S. 

Dun LIN 

Donahue, Stephen 
LoursvrLLE 

Ernst, Robert C. 
Haines, Howard N. 
King, Harvey 

'26M 
'21 E 

'21 G 

'21 c 

'96M 

'25 Ch 

'16 c 

'24M 

'02 B 

'97 c 

'18 Ch 
'24M 

'13 ChE 

'25 OCh 

'25 c 

'23 ChE 
'22 A 
'18 A 
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A Formula joi' Success 
ADD to your prestige, MULTIPLY your ·sales, 

DIVIDE more profits, and SUBTRACT from your 

. overhead . . . this is all possible. by employing effec

tive advertising that pays for itself through good 

results ... that's where we come in. Just call us. 

BUREAU of ENGRAVING, Inc. 
500 SOUTH FOURTH STREET 

MINNEAPOLIS, MINNESOTA 
MaiTIJ 1591 

Minneapolis Steel & Machinery Co. 
MINNEAPOLIS, MINN. 

For twenty ... five years the Largest Producers of 
Fabricated Structural Steel in the Northwest 

Specializing in Design, Fabrication, and Erection of 

Steel Frame Structures of All Kinds 

Plate Work ... Water Tanks and Towers 

"Steel Insures Strength and Security" 

Patronize our ad'Vertisers ani mention the Te~lwo-Log. 
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So. LouisviLLE 
Wright, Stewart V. '19 A 

PADUCAH 
Knapp, Lester '12 E 

LONG ISLAND 
LoNG IsLAND CITY 

plumber, Clayton '20 Ch 

LOUISIANA 
BATON RouGE 

Fieger, Ernest A. 
HAMMOND 

Gewalt, Carl H. 
MARRENO 

Fleming, Douglas R. 
MERRARO 

Mills, Hartzell 
Schlenk, Hugo 

NEW ORLEANS 
Bell, Grace M. 

MARYLAND 
ANNAPOLIS 

Seyl;llour, M. W. 
Winslow, Harry J. 

BALTIMORE 

Billau, Lewis S. 
Peterson, Arthur P, 
Rask, Olaf S. 
Schmidt, George H. 

TAKOMA PARK 
Jones, Lewis A. 
Roepke, Otto B. 

'20 ChE 

'21 A 

'08 c 

'25M 
'18 E 

'11 Ch 

'21 Ch 
'25 E 

'05 E 
'19 E 

'17 Ch 
'12 Ch 

'07 c 
'06 E 

MASSACHUSETTS 
AMHERST 

Markuson, Miner J. 
BosTON 

Bjerre, Folmar I. 
Damberg, Paul S. 
Damberg, Rheuben P. 
Dietrichson, Gerhard 
Emery, George C. 
Ferguson, Kenneth 
Groat, Benjamin 

'23 A 

'25M 
'22 A 
'21A 

'10 Ch 
'19 A 
'26 c 

'08 LLB, '11 LLM, 'OlG 
Lang, James S. ' 

'96 M, '97 EE, '99 ME 
McVean, Norman S. '21 E 
Morrow, Leon W. '16 Ch 
Nebel, Walter H. '11 E 
Paulsen, Thorwald '22 C 
Payne, Harold G. '06 E 
Reuter, Peter T. '21 M 
Wald, Jos. H. '27 E 
Walker, Frank B. '97 C 
Webster, Harry M. '15 E 
Woodward, Herbert M. '90 M 

CAMBRIDGE 
'27 ChE 

'22 Ch 
'10 Ch 
'22 Ch 

'28 ChE 
'28 A 

'21 Ch 
'92A 

Arnold, Jerome H. 
Darling, Stephen F. 
Dietrichson, Gerhard 
Ellestad, Reuben B. 
Fawcett, Robt. B. 
Huchthausen, Walter 
Nygard, Edwin M. 
Plowman, George T. 
Sprung, Murray M. 

'25 ChE, '28 PhD 
'27 PhD Whitney, R. B. 

CHICOPEE FALLS 
Berglund, Erick 
Burton, James P. 

'27 E 
'27 E 
'22 E Forbes, Henry C. 

Tholstrup, Henry L. '26 E, MS '28 
EAST wALPOLE 

Brown, Harold H. '10, '14 PhD 
FRANKLIN 

Tomlinson, L. C. 
NoRTHAMPTON 

Morse, Minerva 
NoRWOOD 

Brown, Harold H. 
Korslund, Harry J. 

PrTTSFIEI.D 

Currie, Neill, Jr. 
Goodwin, Victor E. 

SPRINGFIELD 

Jones, Ivor Vaugha~ 
WALPOLE 

Forssell, William 0. 
WINTHROP 

Haakenson, N. Theodore 

MICHIGAN 
ANN ARBOR 

Badger, W. L. 

'04E 

'20 Ch 

'09 Ch 
'20 A 

'08 E 
'04 E 

'15 c 
'22 G 

'26 c 

'08 Ch 

THE MINNESOTA TECHNO-LOG 

Barnum, Charles R. 
Dow, William G. '16 E, 

'24 A 
'17 EE 

'11 c 
'26 ChE 

Orbeck, Martin J. 
Rogers, Marvin 

BERRIEN SPRINGS 

Chaney, Albert L. 
DEARBORN 

Hoppin, Glenn H. 
DETROIT 

'25 Ch 

'08 E 

Asch!'r, Raymond C. '23 M 
Babcock, V er'non M. '23 E 
Bailey, Stuart' L. '27 E, MS '28 
Brooke, Harold L. ' '18 E 
Bull, Alvah Stanley '27 A 
Dale, Dallas W. '24 M 
Dedic, Richard J. '24 C 
Elliot, Harry C. '19M 
Grisson, Aubrey '25 AE 
Gutsche, Edward J. '04 Ch 
Hamilton, Herbert C. '97 ChE 
Huntoon, Milton B. '99 E 
Loye, Benjamin W. '06 M 
Lundquist, Reuben A. '0 5 E 
Malmstrom, Axel L. '17 E 
Mitchell, L. Morris '14 C, '15 CE 
Nelson, Elmer A. '23 C 
Rand, Lars '12 M, '13 ME 
Riddihgton, Fred W. '22 ChE 
Shepard, Donald D. '11 E 
Staehle, Haswell E. '24 M 
Swart, Richard H. '21 ChE 
Walker, Geo. W. '09 Ch' 
Webster, Cora H. '23 Ch 
Wennerlund, Elias C. '99 M 
Wilk, Benjamin '13 C, '14 CE 

FLINT 
Anderson, Joseph A. 
Lamon, Harold J. 
Murray, John H. 
Rhame, Paul W. 
Shuirman, Gabe 
Simms, Charles G. 
Wagner, John W. 

GRAND RAPIDS 

'24M 
'27M 
'17M 
'20M 
'21 E 

'24M 
'24'M 

Benson, Mons '28 C 
Lyon, Glenn H. '20 A 
Mahoney, William L. '13 E, '14 EE 
Murray, H. E. '27 C 
Nelson, Edwin W. '25 C 
Tallmadge, Hiram '16 E, '17 EE 

laONWOOD, 
Holmberg, Abner w. 

Sears, Dow I. 
'15M, 16'ME 

'14 c 
JACKSON, 

Briggs, William G. 
KALAMAZOO 

Ludvigsen, Elliot L. 
JYlANOMINEE 

Peterson, Lewis E. 
MIDLAND 

Edmunds, Alvin M. 
Elston, Arthur A. 

MusKEGON 
Olsen, Arthur 0. 

PONTIAC 

'21 E 

'25M 

'25 E 

'25 ChE 
'27 ChE 

'10 c 

Pike, Jay R. '26M, ME '27 
SAULT ST. MARIE 

Fenton, Paul C. 
SOUTH HAVEN 

Smith, Sidney H. 
THREE RIVERS 

Chapin, S. Caryl 

MINNESOTA 
ALBERTA 

Schlattman, Edward C. 
ALBERT LEA 

Carlson, Chauncy M. 
Dock, Chester 
Pless, Arnold 
Sorenson, Russell L. 

ANNANDALE 

Seegar, Franklin H. 
ANOKA 

'26 c 

'11 c 

'24 c 

'08 c 

'17 E 
'22 G 
'20 c 

'27 AE 

'28 E 

Reed, Arthur L. '06 C 
Thurston, Harold H. '13 C, '14 CE 

ATWATER 

Swenson, Charles '07 C, '10 LLB 
AusTIN 

Angell, Glenn H. 
Murray, Robt. C. 

BARNUM 
Wood, Victor R. 

BELLINGHAM 

Strege, Henry 

'28M 
'26 ChE 

'22 c 

'24 E 

BELLE PLAINE 

Groth, A. W. '28 E 
fiLOOMINGHAM 

Scott, Elmer C. '15 C, '16 CE 
BowLus 

Johnson, Ralph 
BRAINERD 

Anders, Milton 
Croswell, Leslie D. 
Davison, Joseph H. 
Hallady, Leslie L. 
Lewis, Lloyd 

·Jones, Harold W. 
BRECKENRIDGE 

Brataas, Mark 
Holmgren, Charles E. 

BuHL 

~~~~~~~·1, OL~!~nc:,'J3 M, 
Woehler, William L. 

CARLTON 
Nickerson, Neal C. 

CHIPPEWA FALLS 

Ranger, Donald R. 
CHISHOLM 

Anderson, George T. 
Arko, Frank W. 
Elstad, Rudolph T. 
Hammerstrom, Aleck A. 
Maturi, Rudolph 
Olson, Elmer J. 

CLOQUET 
Backstrom, Russell E. 
Bergquist; Philip L. 
Glenn, Harry W. 
Schlenk, John J. 
Stuart, Don N. 

COKATO 
Peterson, Richard M. 

CoLERAINE 

Battles, Leon E. 
DELANO 

Brunkow, Herbert E. 
DETROIT LAKES 

Hvoslef, Frederick W. 

'28 c 

'27 E 
'26 c 
'03 c 
'21 c 
'27 E 
'25 c 

'17 c 
'09 M 

'08ME 
'26M 
'07 E 

'18 c 

'24 c 

'15 c 
'28M 
'19 c 
'21 E 
'28 c 
'23 c 

'25M 
'24 c 

'24 ChE 
'23 c 
'28 E 

'20 E 

'18 c 

'12 ChE 

'17M, '19 MS 
DuLUTH 

Anderson, Milton J. 
Bergford, Lester M. 
Bergquist, Edwin T. 
Berry, George F. 
Bishop, Ira L. 
Blackshaw, Joe L. 
Buck, Frederick W. 
Burke, Ray L. 
Butterworth, Allan C. 
Cosandy, Chas. 
Dinsmore, Arthur T. 

'20A 
'23 c 
'24 c 

'24M 
'11M 
'28M 
'09M 
'05 c 
'11 E 
'25 E 

Dorsey, John G. 
Ellefson, Selmer 

'12M, '13 ME 
'15 C '16 CE 

'' '16 E 
'07M 
'26 c 
'28 E 
'26 E 

Fee, E. Franklin 
Flaaten, Percy H. 
Gustafson, T. 
Hart, Maurice W. 
Hemenway, Ed. L. 
Hibbard, Sheldon S. 
Hoff, John E. 
Holbeck, John I. 
Holmes, Raymond H. 
Hustad, Byron P. 
Jaques, Robert 
Johnson, Austin G. 
Johnson, Donald L. 
Kapphahn, R. J. 
Kelly, Earl W. 
Knutson, Harry 
Kransfelder, Robt. H. 
Kusnierek, Clenet J. 
Larson, Victor F. 
Lostrom, Herbert W. 
McEachin, John L. 
McKay, Earle D. 

'28M 
'23M 
'20 Ch 

'24 E 
'25 E 
'10 E 
'09 c 

'05M 
'18 Ch E 

'12 C, '13 CE 
'07 c 

'17M 
'26 AE 
'28M 
'17M 
'26 E 
'22 E 

'15 C, '16 CE, MS '23 
,Martino, Anth.ony '25M 
Melander, Albm R. '21 A 
Nelson, Edward K. '24M 
Nelson, Einer '24M 
Olin, Henry ·A. '23 E 
Osrouske, Arthur B. '28 M 
Peterson, George T. '08 M 
Pulver, Richard F. '23 E 
Quinn, John '08 C 
Ringsred, Arthur C. '06 M 
Roberts, Henry M. '28 M 
Rose, Norman W. '06 M 
Ross, Kenneth R. '24 M 
-Ross, Russell H. '18 E 

June, 1929 

Roy, Milo C. 
Saltwick, Andrew 
Schwedes, Walter F. 
Simmonds, Richard R. 
Sneve, Jack S. 
Spotts, Herbert J, 
Spring, Willis W. 
Tennstrom, Carl H. 
Tondell, Mandell 
Turnquist, Axel A. '16 E, 
Wilde, John ·A. 
Williams, Roy N. 
Wilson, Walter E. 

EAST GRAND FORKS 
Dahlberg, A. V. 

ELK RIVER 
Balton, John M. 
Longfellow, Dwight W. 
Normann, Rolf A. 
Washburn, Delos C; 

ELY 
Kauppinen, Heino 
Pearson, Elmer A. 

EvELETH 
N astlund, Gustave A. 
Ohman, Leo S. 

FAIRMONT 
Coult, Lyman H. 
Curtis, Thomas H. 
Eustis, Irving N. '17M, 
Kasper, Walter 
Krafft, Edwin A. 
Starrett, Howard M. 

FARIBAULT 

Brossard, Henry 
Crawford, Wallace 
Klemer, Frank H. 
McKellip, Frank W. 

FEDERAL DAM 
Poore, Orson B. 

FERGUS FALLS 
Christopherson, Arnold 
Frankoviz, John J, 
Gard, Donald 
Hallan, Christian 
Young, Jos. E. 

FT. SNELLING 
Linden, Henning 

FRAZEE 

'21M 
'24M 
'06 E 
'21 c 

'11M 
'28M 
'07M 
'23 c 
'07 c 

'17 EE 
'28 c 
'23 E 
'24C 

'05 AC 

.'28 c. 
'08 c 
'24 c 
'93 A 

'25 E 
'20 ChE 

'26 A 
'28 E 

'25 ChE 
'12 c 

'18 ME 
'11M 
'24A 
'09M 

'25 E 
'06M 
'01 c 
'98 E 

'09 E 

'28 E 
'05·E 
'28 c 
'02 c 
'21 G 

'17 E 

Chilton, Edward G. '13 C, '14 CE 
GAYLORD 

Deterling, Edward W. 
Hecht, Henry W. 

GLENCOE 
Hankenson, John J. 

GLENWOOD 
Krieger, Keith M. 
Thorson, Stuart J. 

GRACEVILLE 
Hartnett, John G. 

GnANn MEADOW 

Grimm, Raymond E. 
GRANITE FALLS 

Lende, Henry M. 
Knutson, R. W. 

GROVE CITY 
Nelson, Richard L. ' 

HACKENSACK 

Frederickson, Edna 
HALSTAD 

Forseth, George 0. 
HASTINGS 

Christenson, Elmer 
Manger, Henry J. 

HIBBING 

Benesovitz, A. 
Blomberg, Evar H. '16 E, 
Friedman, Edwin A. 
Little, Fred W. 

'26 E 
'24 E 

'92 c 
'28 E 

'19 Ch 

'11 Ch 

'28 E 

'20 c 
'28 Ch 

'21 E 

'24 Ch 

'25M 

'27 c 
'23 c 
'28 E 

'17 EE 
'23 E 

'27M 
'17 Ch JV[arkus, Benjamin 

Pan, Wen P. 
Reeve, Charles H. 
Scott, Franklin B. 
Stewart, Clarence H. 

'16 C, '18 Ch 
'19 E 
'26 E 
'03 c 

HoME·n 
Ramslen, A. M. '29 Ch 

HoPKINs 
Anderson, Harvey B. '12 C, '13 CE 
Norman, Allan K. '28 C 

HuMBOLT 

Baer, Louis E. 
HuTCHINSON 

Higgins, Elvin L.' 
INTERNATIONAL FALLS 

Anderson, Ed. S. 
Busch, John S. 
Cantwell, Wm. F. 
Hass, Paul 0. 
Wilson, Roy A. 

'07 E 

'92 c 

'21 E 
'20 ChE 

'11 Ch 
'26M 
'25M 
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Chemical Laboratories 
Analysis of Water, Coal, Oil, 
Gasoline and Road Materials 

Ore Assays Metallurgical "Analyses 
General Qualitative and 

Quantitative Tests 

~ 

Van Cleve Laboratories, Inc. 
322 South Fourth Street 

MINNEAPOLIS, MINNESOTA 

This is the New -jv FKJ !/ 
Engineers H~avy Duty Tape 

The. 

"Western" 

Send for Complete Catalog of Engineers Tapes 

THE fuFRTJY/?UL.ECo. 
SAGINAW, MICH. 

Windsor, Ont. New York 

Always 
rfHE BEST 
MALTED MILKS 

Campus Pharn1acy 
ACROSS FROM 
MILLARD HALL 

[jladstonel076 

Walter H. Wheeler;J '06 

Engineer and Architect 
M.Am.Soc.C.E., M.Am.Soc.M.E., M.A.C.I., M.A.S.T.M. 

Reports} Plans} 

Specifications} Supervision 

BRIDGEs; BUILDINGS, DAMS, 
HIGHWAYS, ETC. 

1000 METROPOLITAN LIFE BLDG. 

MINNEAPOLIS, MINN. 

BETTER SALARIES-
alter graduation 

Higher grades are obtained by 
typewritten reports, 

themes, etc. 
SPECIAL RENTAL RATES 

TO STUDENTS 
Bar_qains in Used Machines 

WE SELL ON Co~oP. PLAN 

New Coronas, Underwood Portables, 
Royal Portable·s, Remington 

Portables 

University Typewriter Shop 
1309_~ Fourth Street S. E. 

Dinsmore 9447 C. V. OLIVER, Mgr. 

rn rn 
UNIVERSITr 
· I I I I II 

S'FATE 
·B~f-

The symbol of a bank that has earned 
for itself the reputation of being a 

Sound and Progressive.J . 

lnstitutioTD 

A Good Place for Your Acco_unt 

UNI.VERSITY STATE BANK 
MINNEAPOLIS, MINN. 

Patronize our advertisers and mention the Techno-Log. 
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KEEWATIN 

Bingen, William J. '12 C, 
Leach, Edward W. 

'13 CE 
'10 c 

LAKE CITY 
Christila w, George 
Hayden, Claude 
Martin, Curtis R. 
Tews, Arthur W. 

LE RoY 
lVIeyers, Clare 

LESuEuR 

Cromell, Sidney 
Odquist, Carl 

LITCHFIELD 

Erickson, Hugo 
Gehring, Lester G. 

LITTLE FALLS 

'21 c 
'24 c 
'31 G 
'24 c 

'28 AE 

'27 c 
'23 c 
'28 c 
'27 c 

Donahoe, Robert E. '21 E, 
Grettum, Walter 

'22 EE 
'24 E 
'22 E 

'13 CE 
Merritt, Alva W. 
Ryan, Loie! S. '12 c, 

LONG LAKE 
Kelley, William 

MADISON 

Corliss, C. V. 
MANKATO 

Gerlach, W. D. 
Kleinschmidt, Armin R. 
Mabbott, Leonard E. 
Neilson, Chris 

MAPLE PLAJN 

Compton, Milton 
MAPLETON 

Borchert, Oscar H. 
MARSHALL 

Neill, Clarence L. 
MAYNARD 

Johnson, Alexander B. 
1\fENDOTA 

Braddock, Edward 
MINNEAPOLIS 

'22 c 
'28 E 

'26 A 
'22M 
'24 E 

'18 ChE 

'28 E 

'25 E 

'28 E 

'95 c 
'24 c 

Abbott, Amos H. 
Aasland, Arne 
Adams, Edward H. 
Adams, John W. 

'16 E, '17 EE 
'23 c 
'22 G 
'12 c 

Affleck, Dean H. 
Ageton, Edwin 0. 
Alexander, George D. 
Algren, Axel B. 
Alrick, Bannona G. 
Anderson, Clifford H. 
Anderson, Edgar G. 
Anderson, Emil 
Anderson, Frank L, 
Anderson, Helmer N. 
Anderson, Hilder A. 
Anderson, John G. 
Anderson, Joseph W. 
Anderson, Matthew 
Anderson, Nels S. 
Andrus, Raymond J. 
Arstad, Leonard 0. 
Asfalt, Filip J. 
Aske, Irving E. 
Asleson, Hans 
Austin, Paul D. 
Bachelder, William H. 
Backstrom, Kenneth A. 
Backstrom, Wilburg A. 
Balkin, Samuel W. 
Bancroft, Henry K. 
Barber, Hervey H. 
Barger, Harold L. 
Barnes, James C. 
Barnum, Marvin C. 
Beal, John L. 
Beck, Bernon S. 
Beck, Maud G. 
Beery, Charles B. 

'28 AE 
'26 E 
'20 c 

'25M 
'06 c 

''26 c 

'05 E 
'16 E 

'20M 
'18M 
'99 c 
'15 E 
'24 E 
'22 c 
'07 E 
'24 E 
'27 E 
'20 E 
'10 c 
'21 E 
'24 c 
'27 A 
'23 A 
'26 c 

'26M 
'26 PhD 

'21 E 
'28 E 

'11M 
'27 ChE 

'10 E 
'13 Ch 
'09M 
'07M Bell, Maurice D. 

Benson, Ike! C. 
Berg, Swan P. 

'25 E, EE '27 
'23 c 
'25 c 
'23 c 
'22 E 

Berg, Thorsten H. 
Bergford, Rolf E. 
Bergstrom, Marlow B. 
Berman, Florence 
Beseler, Herman F. 
Bestor, George C. 
Bevan, R. Louis 
Bind, Harold E. 
Biskup, William F. 
Bleecker, George W. 
Blue, Clarence W. 
Boehnlein, Charles 
Boerner, Francis C. 
Bordeau, Sanford· P. 
Bouquet, Otto T. 
Boyum, Irvin 
Braddock, Edward 

'281D 
'25M 
'24 c 
'24 c 
'25 c 
'16 c 
'16 E 
'25 c 

'17M, '19 ME 
'11 c 
'25 E 
'23 E 
'17 E 

: '24 c 
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Bradley, Byron H. '13 C, 
Brenchley, Harry E. 
Brooks, Leslie C. 

'14CE 
'08 c 

'19 Ch 
'23M 
'22M 
'17M 

Bros, Berna.rd M. 
Bros, Chester W. 
Bros, Ernest T. 
Bros, Raymond J. 
Brossard, Ed. 
Brown, Floyd W. 
Brownell, Otto E. 
Bruce, G. Norman 
Bruce, Hjalmar N. 
Bullis, Everard J. 
Bunger, Harold A. 
Burch, Albert M. 
Burch, Edward P. 
Burlingame, Robert 
Burnett, H. V. 
Burt, Paul R. 
Burti~,. Wm. 
Busch, WilHllm A. 
Cade, Arthur R. 
Calloway, R. S. 

'19M, '20 ME 
'23M 
'17 A 
'10 c 

'23 Ch 
'16 C, '17 CE 

'24 c 
'26 ChE 

'96 c 
'92 E, '98 EE 

E. '25 E 
'14 c 

'26M 
'92 E 

'22 ChE 
'17 Ch 

Capstick, Donald W. 
Carlb.om, Leonard H. 

'11 ChE 
'22 G 
'25 c 
'03 c Carr, Harvey 

Carter, Robert J. 
Caswell, Thomas B. 
Cayola, Chester L. 
Cerney, Glen C. 
Chalmers, Charles H. 

'08 E 
'25M 
'28 A 
'20M 

'94 E, '03 EE 
Chern us, ·Maurice '22 C 
Childs, James A. '09 C 
Christensen, Arthur L. '25 E 
Clark, John S. D. '22 M 
Clarke, Charles P. '08 C; '09 CE 
Close, Winston '27 A 
Cohen, Lillian '00 Ch 
Collins, Stewart G. '04 G 
Colvin, James A· '14M, '15 ME 
Comb, Fred R. '10M 
Cooley, Gilbert '22 E 
Cooper, Leo H. '06 E 
Cooper, R. Conrad '26 C 
Corbett, Theodore R. '26M 
Cor!, Cady S. '21 ChE 
Cornell, L. Wallace '27 ChE 
Corser, John '16M 
Covell, Pan! L. '25 ChE 
Crane, Eugene C. '12M, '13 ME 
Crifchett, Edward F. · 

'13M, '14 ME 
Croft, Edna K. (Miss) '22 A 
Croft, Ernest B. '11 C 
Crounse, Avery F. '03 G 
Cutler, Alvin S. '05 C 
Dahlstrom, Raymond E. '10 E 
Davies, Edwin T. '07 ChE 
Davies, Ralph M. '09 E 
Dawson, John W. '22 A 
Deane, George B. '19 A 
Deinema, George R., '2~ E 
Del Plaine, Carlos W. 

Deneen, Davis J. 
Diment, J. Morton 
Doell, Charles E. 
Donaldson, Frank A. 
Doolittle, William Y. 
Dorrance, Albert P. 
Douglass, Addison H. 

'21 C, '22 CE 
'19 A 
'24 E 

'16 C, '17 CE 
'12M 
'14 c 
'12 E 

'17 C, '20 CE 
Dresser, Harr·y S. '16 M 
Dreveskracht, Wallace '28 C 
Drinkall, Leon R. '19 E 
DnToit, George A. '10 M 
Dunnigan, Merton A. '16 Ch 
Eck, Lester J. '23 Ch 
Edgar, Robert. F. '27 E 
Eggers, Henry C. T. '15 E, '1'6 EE 
Ehrenberg, Muriel L. (Miss) 

'26 ID 
Ek, Gnstaf A. '17M 
Ekman, Claes T. '10 C 
Elliott, A. Douglass '14 E, '15 EE 
Ellsworth, Charles D. '20 E 
Elsberg, Nels W. '09 C 
Enger, Edward H. '11 C 
Engstrom, L. G. '19 Ch 
Erickson, Clarence P. '25 A 
Erickson, Edwin C. 0. ':?2 C 
Erickson, Henry A. '96 E 
Erickson, Lloyd '28 C 
Erskine, Robert K. '24 M 
Estabrooks, Clyde F. '24M 
Everett, William R. '113 E, '15 EE 
Fager, Simon R. '04 M 

Farmer, John 'W:. 
Farnam, Jnlian P. 
Fegan, Elmer T. 
Felion, E. T. 
Firth, Charles V. 
Fischer, Earl B. 

'21M 
'11M 

'15 Ch, '16 Ch 
'13 Ch 

'23 ChE 
'19 ChE 

Fischer, Harold W. 
Fiske, Harold C. 
Fitzgerald, William J. 
Flindt, Richard H. 
Faker, Leslie W. 

'28 E 
'22 E 
'20 c 
'23 c 

'28 ChE 
Ford, Robert E. 
Forfar, Donald M. 
Forsberg, Enock E. 
Fossen, GeOrge 
Foster, Kenneth W. 
Frantz, Willard F. 
Fredrickson, Edwin 
Freeberg, George 
Froberg, Harold 
Fruen, Arthnr B. 
Furber, J. Roscoe 
Furber, Richard 
Garber, Gabriel E. 
Garthus, Ira B. 
Garzon, Julian R. 
Gee, Harry J. 
Gemmell, John H. 
Gerlach, W. D. 

'95 E, '03 EE 
'09M 
'18 A 
'17 c 
'26 c 
'25 c 
'28 E 
'25 A 
'28 E 

'08 G, '09 CE 
'24 E 
'28 E 

'06M 
'24 E 
'24 c 
'19 G 

'14M, '15 ME 
'26A 
'05 M 
'05 c 
'94 c 
'10 ·C 

Gerrish, Harry E. 
Gillete, George L. 
Gilman, James B. 
Godward, Alfred C, 
Goldberg, Hyman 
Goldstein, Milton M. 
Goetzenberger, Ralph L. 

'28 c 
'12 ChE. 

'13 E, '14 EE 
Grout, Frank F. '04Ch 

'20 c Gould, Edward S. 
Gray, William I. 
Greene, Al. 
Green, Chauncy L. 
Greiner, Harry S. 

'92 E, '98 EE 
'24 E 
'24 E 
'24 E 

Guesmer, Geo. 0. 
Guesmer, Marie W. (Miss) 
Guggisberg, Charles F. 
Hagelin, Lawrence W. 
Halvorson, Halvor 0.' 
Hammer, George F. 
Hammer, Harold E. 
Hammond, Laurence D. 

'24 c 
'26 ID 
'17M 
'22 E 

'22 ChE 
'20 ChE 

'25 E 

'14M, '15 ME, '19MB, '20 MD 
Hankins, Nathaniel R. '24 C 
Hansen, Christian, Jr. '10 E 
Harrington, Russell A. '24 E 
Harris, JNathan '20 G 
Harris, Sigmund '05 M 
Hartig, Henry E. '18 E 
Hartzberg, Edward M. '19M 
Haugsrud, Parmalee S. '26 ChE 
Hawkey, Harold K. '19 ChE 
Hawkins, Harvey C. '23 E 
Hawkins, G. C. '28 E 
Hayden, John F. '90 C 
Heath, Donald C. '16 A 
Heidelberger, Otto F. 

'23 E, '24 MS 

J. '22 E 
'15 c 
'24C 

'OZM 

Heidelberger, Roy 
Helmick, Dan S. 
Herberg, Sanford 
Herrick, Carl A. 
Herrmann, Raymond 

Hibbard, Truman 

R. 
'12 E, '13 EE 

'97 E 
Hickok, Mrs. Harvey 

(Miss Jesse E:-.stevens) 
'96 G, '04 MS 

Hildebrandt, H. A. '99 E 
Hill, Edward L. '25 E 
Hill, Hibbert M. '23 C 
Hirleman, Clark W. '12M, '13 ME 
Hobart, Walter B. '07 C 
Hoffman, John R. '26 C 
Holcomb, Harry S. '26 E 
Hoover, Lloyd '28 E 
Hopkins, Joseph I. '04 Ch 
Hopkins, Mark L. '09 E 
Hotchkiss, Fred•W. '18 E 
Houlton, Amos D. '01 E 
Houston, George S. '02 C 
Huhn, George P.. '91 E 
Hustad, Andrew P. '09 C 
Hustad, John C. '14 C, '15 CE 
Hutchinson, Edwin T. '27M 
Jackson, Otto E. '14 E, '15 EE 
Jacobsen, Arthur C. '2 5 E 
Jacobson, Frank H. '24 E 
Jacobson, Howard C. '21 G 

J acobsnn, Reuben A. 
Jakkula, Arne A. 
Jallings, K. R. 
J archon, Thea. 
Jensen, John A. 
Jerabek, Henry S. 
Johnson, AI phonse N. 
Johnson, Clifford S. 
Johnson, Edgar W. 
Johnson, Elmer W. 
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'25M 
'26 c 

'28 Ch 
'28 E 
'OSC 

'26 ChE 
'21C 
'26 c 

'14 C, '15 CE 

'14 E, '15 EE, '23 ME 
Johnson, Enan C. '25 E 
Johnson, Gustave F. '27 E 
Johnson, Ira ;L. '16M, '17 _ME 
Johnson, James R. '26 C 
Johnson, Robertson B. '25 E 
Johnston, Charles K. '21 E 
Jones, George R. '14 E, '15 EE 
Kameda, Tohru '26 ACh 
Kampa, Edmund P. '23 Ch 
Kaplan, Seeman '18 A 
Kapple, Frederick R. '24 E 
Kapplin, C. Donald '28 'C 
Karatz, Lucian '12 Ch 
Katter, Reuben L. '22 M 
Keeler, Jasper F. '22 C 
Kelly, Wm. J. '26 E 
Kennedy, W. W. '07 Ch 
Kinsell, William L. '00 E 
Kline, Frank W. '24 E 
Knoll, Franklin 0. '25 E 
Knudson, 'Melvin I. '28 M 
Kobe, Kenneth A. '26 ChE 
Kotz, Walter E. '23 C 
Krefting, Arthur S. '26 C 
Kritzer, Louis M. '28 E 
Kronick, T. Gerald '26 A 
Kumm, Arthur W. '22 M 
Kvitrud, lngwald '11 C 
Lagaard, Alex S. '13 E,,'14 EE 
Lambert, Edwin M. '09 M 
Lang, Charles A. '06 E 
Lang, Fred C. '08 C 
Langland, Harold S. '19 E 
Languth, Karl H. '27 ChE 
Larson, Amandus C. '20 C 
Larson, Carl '16 C 
Lauer, Walter' M. '24 PhD 
Lebeck, ·Carl E. '20 C 
Lee, Melville R. '21 ChE 
Lee,· Oscar C. '19 E 
Leerskov, Gerhard W. '21 ChE 
Leonard, Thomas K. '15 C, '16 CE 
Levens, Alexander S. '22 C 
Levin, Jake M. '18 E 
Lewin, Sherman W. '26 C 
Lewis, Berkeley R; '25 E 
Lewis, George R. '21M 
Libby, Calvin R. '28M 
Lieberman, Harry '28 E 
Liese; Carl · '26 C 
Lighter, Clyde W. '26 A 
Lindstedt, Philip G. '26 C 
Lipchick, Ale~ A. '26 C 
Lobeck, Torarin '24 E 
Lowe, John M. '08 Ch 
Lowther, Wilfred W. '27M 
Loye, Percival E. '21 E, '22 EE 
Ludwig, Llewellyn G. '24 Ch 
Lund, Clarence V. '26 C 
Lund, Roy V. '24 C 
Lund, Stanley D. '27 C 
Lundgren, ·Carl W. '26M 
Lundquist, C. Vernon '25M 
Lundquist, Wilton '28 M 
Lutz, Richard E. '15 E 
Lux, Lester L; '27 Ch 
Lyberg, Verele C. '26 E 
McCartney, Floyd A. '13 M 
McClung, Karl '25 E 
McCullough, Bruce M. '16 C 
McGladrey, Lyle '28 M 
McKenzie,- Leonard F. '20 E 
McLeland, Lyle K. '24 E 
MeN ally, Lee '28 C 
MacGregor,- Helen '25 ID 
Magney, Hilding 0. '24 E 
Mann, Alvin K. '26 E 
Mann, Fred M. '93 ·c, '98 CE 
Markoe, James C. '12 M 
Marshall, Chester R. '23 M 
Marshall, Olive Wadleigh '17 Cb 
Mattison, Oliver '05 C 
Mayer, Harris J. '14M, '15 ME 
Meader, Glenn S. '26 E 
Meili, Rudolph E. '22 G 
Mentzer, Clarence A. '22 E 
Merrill, Lewis E. '20 M, '21 ME 
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MAI{ING BoRE HoLES 
Lesson No. 4 of Blasters' Handbook 

ABORE HOLE may he anything from a shal
low hand-drill hole in a boulder to a deep, 

well-drill hole or a tunnel 100 or more feet 
long. And in all the great variety of bore holes 
between those extremes lies a startling com
plexity of methods, conditions, precautions 
and implements: 

of the Blasters' Handbook. Tells, also, about 
tunnels, springing bore holes, the care of drill 
hits, pumps and spoons for bore holes, a~d 
other practical field pointers about making 
bore holes. 

The Blasters' Handbook, prepared originally for 
the use of du Pont field service men, is an 
extremely practical reference and study work. 
Leading technical institutions are using the 
Blasters' Handbook in their classrooms. Pocket 
size for your convenience. 

What a soil punch, a coal auger, a hand drill, 
a churn drill, a hammer drill, well drills, tripod 
drills, and post drills look like and do are illus
trated and simply described in Chapter Four 

You can get a copy absolutely FREE just by mailing 
this coupon today. 

~===~~'=== 
REG. U.S. PAT. orr. 

E. I. DU PONT DE NEMOURS & CO., INC. MTL-6 

Explosives Department, Wilmington, Delaware 

Without cost or obligation on my part, please send me a 
copy of the Blasters' Handbook. 

Name .................................................................................. ----············-----------------------------------------------------------· 

Course of Study =------------------------------------------~----------------------------·Class of=------------'--------------------------·--------

City ................................................................................................................ State ....................................... . 

Patronize our advertisers and mention the Techno-Log. 
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MINNEAPOLIS 

Meyer, Herbert W. '14 E 
Miller, Marvel P. '28M 
Mindrum, Arthur I. '26 E 
Mitchell, Donald F. '20 ChE 
Mixer, Walter R. '17 A 
Molskness, Nels S. '20 E 
Moore, Clarence '20 G 
Morris, Frank A. '24 M 
Moore, Gordon B. '27 E 
Mark, George W. '26M 
Morse, George! '93 A 
Morton, Harold S. '12 M, '13 ME 
Morton, Harry G. '04 E 
Mowery, Clarence W. '08 C 
Moyer, A. F. '10M 
Nash, Russell 0. '23 E 
Nason, George L. '10 C 
Nelson, Arthm '28 M 
Nelson, Clarence E. '27 E 
Nelson, Clarence H. '25 E 
Nelson, Clarence L. '20 E 
Nelson, Gnstaf A. '19 E 
Nelson, Harry G. '18 Ch 
Nelson, Nels B. '04 C 
Nelson, Oscar B. '05 C 
Nelson, Richard L. '21 E 
Nelson, Robert B. '26 E 
Nemer, Frank L. '09 M 
Neubauer, Loren W. '26 C 
Newhall, William B. '00 M 
Nicholson, Edward '25 E 
Nielson, Eunice V. '23 A 
Noble, John F. '21 G 
Nordenson, Arnold '22 M 
Nordlien, Berger W, '22 E 
Nordstrom, Milton E. '25 C 
N ordvall, Glenn '23 E 
Norrbom, Oscar '26M 
N yvall, Clifton S. '26 C 
Olmstead, Charles '22 M '23 ME 
Olsen, Lesli'e R. ' '15 Ch 
Olsen, Melvin S. '08<C 
Olson, Arthur 0. •fl Ch 
Olson, Edwin E. '25 A 
Oram, Robert C. '11 M 
Orning, Harold '26 E 
Orr, George M. '15M 
Osburn, Roy W. '27 E 
Otterstein, Earl F. '13 Ch 
Otto, Robert W. '04 M 
Parker, Clyde '28 C 
Parker, Helen R. '25 ID 
Parker, Robert M. '24 C 
Parry; John E. '26 E 
Paul, Frederick T. '09 C 
Pelley, Lloyd L. '24 E 
Pendergast, Webster G. · '25 M 
Pennock, Edward M. '05 AC 
Person, Otto C. '24 AE 
Pesek, Cyril P. '25 AE 
Peterson, Everett L. '25 A 
Peterson, Harold W. '21 E 
Peterson, Henry '13 ChE 
Platzer, Geo. J. '27 C 
Powell, Louis H. '24 C 
Pratt, B. A. '15 C 
Prendergast, Arthur '03 C 
Prichard, Charles E. '25 C 
Priedeman, George W. '08 M 
Quiggle, Arthur W. '13 C, '14 CE 
Quinn, Edward I. '25 C 
Rademacher, Richard L. '23 ChE 
Rakov, Abner '28 A 
Ramey, John M. '18 AE 
Rasey, Ra::omond R. '26 C 
Raugland, Arnold I. '20 A 
Reid, Harry A. '10 E 
Reidhead, Frank E. '93 E, '98 EE 
Rhoades, Herbert E. · '26 E 
Riley, Philip J. '21 Ch 
Rinell, ·Eric '28 C 
Ritchie, John R. '16M, '17 ME 
Rockwell, Harvard S. '14 C 
Robertson," B. J. '14 E, '15 EE 
Robertson, Haney H. . '28 M 
Robinson, H. Marjorie '28 Ch 
Robinson, Parke D. '25 M 
Robinson, Rhea B. '12 Ch 
Rollin, Harold '26M 
Roos, Frank T. '24 C 
Rosenberg, Rahil A. '24 A 
Rosendahl, Harold R. '22 M 
Ro.sey; Raymond R. '26 C 
Ryan, Robert M. '23 E 
Ryan, W. T. '05 E 
Salisbury, Willis R. '1 0 G 
Saudell, Ernest B. '28 Ch 
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Sarver, Landon A. 
'15 BA, '19 MA, '24 PhD 

Scandling, Joseph E. '25 ChE 
Schaller, George C. '23 C 
Schavone, Anthony P. '28 E 
Schermer, Oscar C. '21 ChE 
Schilling, Theodore '24 E 
Schlafge, Wm. H. ·'26 ChE, '27 KE 
Schlenk, John J. '23 C 
Schow, Garfield G. '24 E 
Schultz, Albert W. '27 E 
Schwartz, John S. ;19 A 
Schweiso, Clifford C. '23 E 
Scott, Herbert L. '23 E 
Sebo, Arthur 0. '24M 
Seeman, Ernest '20 C 
Seyfried, Lillian M. '17 Ch 

'25 E 
'95 C, '00 CE 

(Mrs. W. H. Hunter) 
Shavor, George J. 
Shenehon, Francis 
Shepley, Charles R. 
Shippam, Willis 
Siegmann, Chester W. 
Silverman, Emil 
Silverman, Isadore W. 
Silverman, R. R. 
Siverson, Sigvel J, 
Siverts, Samuel A. 
Sjoberg, Roy H. 
Skurdalsvold, P. 

·Smeby, Lynne C. 
Smith, Harold D. 
Snyder, Dorothy E. 
Soshnik, Edward J. 
South, W. A. · 
Springer, F. W. 
Stephens, Clifford 
Stephenson, Oliver H. 
Sternberg, Carl 
Stodola·, Frank H. 
Stolte, Sidney L. 
Stone, Charles W. 

'02 c 
'09M 
'20 E 
'22 c 
'24A 

'28 Ch 
'11 c 
'09 c 
'26 E 

'15 C '16 CE 
' '28 E 

'25 E 
'26M 
'22 c 

'12 C, '13.CE 
'93 E, '98 EE 

'23 c 
'07M 
'07 E 

'28 ChE 
'27 AE 

'16M, '17 ME, '19 MS 
Stoppel, Arthur E. '20 ChE 
Sullivan, Betty '22 Ch 
Sundblad, Everts W. '27 E 
Svendsen, George P. '08 E 
Swanberg, John H. '25 C 
Swanson, Edwin W. '19 E 
Swanson, Paul H. '23 C 
Swanson, Philip G. '23 M 
Swanstrom, Frank N. '08 E 
Swedberg, M. Roy '11 C 
Sweet, .Ray R. '21 E 
Swenson, George '17 E, '21 EE 
Swenson,' Gustav A. '20 G 
Swenson, H. Seymour '12 C, '13 CE 
Taplin, George C. '24 E 
Tebo, Frank '28 C 
Thorshov, Roy N. '28 A 
Tindall, Jesse E. '2 5 ChE 
Tinkham, Willis M. '14 ChE 
Thayer, Charles E. '76 C 
Thayer, Paul W. '14M, '15 ME 
Tholstrup, Henry L. '26 E 
Thomas, Richard L. '25 E 
Thomson, Andrew '25 E 
Thorshov, Olaf '21 A 
Thyberg, Clarence W. '25 E 
Tighe, James S. '26 E 
Timperley, William D. '10 C 
Todd, Milo E. '09 E 
Torrance, Ell '09 C 
Trask, Alfred S. '23 E 
Trask, Birney E. '90 C, '94 CE 
Trcka, Benj. C. '24 E 
Tronson, John L. '26 ChE 
Tryon, Philip D. '17 C 
Tupper, Charles E. '15M 
Turner, Roy ·H... '15 E, '16EE 
Underhill, Editha '16 BA, '25 MS 
Ungerman, Carl M. '06 E 
Untinen, August L. '25 E 
Upton, Albert '25 E 

.Vaule, Sven A. '21M 
Vincent, Jay C. '03 E 
Von Stucker; Selmar '28M 
Walby, Arthur C. '11 C 
Walker, George W. '08 C 
Wallfred, Carl L. '20 ChE 
Walling, Benjamii1 B. '09 E 
Walquist, John A. '23 A 
Wangaard; Oscar H. '12 C, '13 CE 
Wanless, Lynn A. '12 Ch 
Watson, Fred G. '16 C 
Webber, Fredri'ck W. '97 ChE 
Weeks, Leonard H. '27 E 

Weigel, Howard N. '14 C, '15-CE 
Wentz, Walter W. '14 E, '16 EE 
Werdenhoff, James H. '21 C 
Westerberg, Carl George '21 Ch 
Westigard, Glenn A. '25 E 
White, Robert H. '23 ChE 
Whited, Oric 0. '08 Ch 
Whitney, Alfred C. '03 G 
Wilcox, Hugh B. '14 E, '16 MS 
Wilhoit, Albert D. '06 Ch 
Wilkinsmi, Gladness B. ID '27 
Williams, Charles A. '16 C 
Williams, Roy N. '23 E 
Willson, Stuart V. '24M 
Wilson, Ellel '01 M, '02 E 
Woodrick, Oscar '08 C 
Woolett, Guy H. '10 Ch 
Young, Edward F. '26 C 
Ziegler, Mildred R. '15 Ch 
Zima, Albert G. '24 ChE 

MONTEVIDEO 
Scott, Lawrence '15 E, '16 EE 

MoNTGOMERY 

Soulek, Joseph H. '11 E 
MooRHEAD 

Hopeman, Albert M· '05 C 
MoosE LAKE 

Handschu, C. E. '15 C 
MoRA 

Hanna, Cyril C. '26M 
NEWPORT 

Knight, Ralph J, 
NEw ULM 

Bockus, Gerald H .. 
Haeberle, Elmer H. 
Robertson, Charles N. 

NoRTH HIBBING 
Lundquist, John V. 

OAK TERRACE 
Lorens; Ed R. 
Rathburn, George A. 

OLIVIA 

Kircher, Frank J. 
Kircher, Geo. A. 
McAubrey, Everett J. 

OwATONNA 
Aultfather, David 
Hosfield, Raleigh 
Souba, John I. 
Sweeney, Frank C. 

PETERSON 
Boyum, Benjamin C. 

PINE CITY 
Nutting, Horace W. 

PINE RIVER 
DuBois, N. Warren 
Peterson, Volgar 

PLAINVIEW 
Askew, Thomas A. 

PROCTOR 
Bohannon, George W. 
Maney, James E. 

RAYMOND 
Haima, Mark 

RED WING 
Cook, Harry C. 
Cornell, Reuben W. 
Deegan, Raymond 
Josephson, Eliot B. 

RED WooD FALLs · 
Clipfell, Carroll D. 

RoBBINSDALE 

Busch, Wm. 
RocHESTER 

Boyce, Ellsworth R. 
Bross, Peter P. 
Buenger, Edgar 

'15 c 

'22 E 
'06 E 
'08 c 

'23 E 

'26 c 
'24M 

'09M 
'09M 
'21 c 

'22 E 
'12 c 

'25M 
'28 E 

'10 c 

'25 c 

'26M 
'28 E 

'16 c 

'26M 
'26M 

'25 c 

'10M 
'21 ChE 

'26 c 
'10 E 

'05M 

'20 ChE 

'17 c 
'25 A 
'19 A 

Heck, Frank J. '19 Ch, '24 MS 
'27 ChE 

'23 c 
. '12 c 

Holst, James E. 
Leomird, Aubrey C. 
Pagenhart, Clarence C. 

RusHFORD 
Engh, Harris S. 

SAUK RAPIDS 
Ramsay, Selmer 

ST. CLOUD 

'24M 

'21 ChE 

Jorgens, C. R. D. 
Swenson, Gustav A .. 
Wickman, Martin F. 

'12 C, '13 CE 
'20 G 
'22 E 

ST. }AMES 
Slaby, Louis J, 
West,. John C. 

ST. PAUL 
Abrahamson, tloward B. 
Albrecht, Ernest G. 
Amidon, Roger 
Anderson, M. M. 

'26M_ 
'15 c 

'17M 
'25 EE 

'28 c 
'20 ChE 
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Andrews, George L. '05 M 
Arnesen, Herbert P. '11 C 
Aronovsky, Samuel Isaac '21 ChE 
Aure, Roy '22 M 
Backe, Edmund '2.4. ChE 
Baker; Russel E. '11 ChE 
Banovetz, John A. '25 C 
Barlou, Harry E. '03 C 
Barrett, Joseph 0. '22 ChE 
BHthelemy, Carl R. '28 M 
Bartow, Harry E. '03 C 
Blandin, Lawrence '28 C 
Beek, Hiram D. '26M 
Bell, Alexander D. '16 Ch, '17 ChE 
Bennett, John- C. '26M 
Bingham, Stanley E. '08 M 
Bird, Harold E. '25 C 
Bisbee, Bertin A. '22 E 
Bliven, Paul '27 M 
Bohland, John A: '15 C 
Borst, Wellington L. '24 M 
Boss, Ronald W. '25M 
Bourne, Floyd '27 C 
Bowers, Raymond J. '28M 
Boyles, Ralph R. '15M, '16 ME 
Brandt, Clifford A. '27 E 
Brockway, Royden R. '05 C 
Brohaugh, Gustave C. '27 C 
Buenger, Albert '13 M, '14 ME 
Bumgardner, Louis T. '23 E 
Calmeyer, John P. '06 E 
Carlson, Arvid P. '17M 
Carlson, Ernest '22 M 
Carlton, Richard P. '21 G 
Chapman, Leslie H. '95 C 
Chapman, Wilbur J. '27M 
Christlieb, Frank B. '23 C 
Collis, N. Stuart '24M 
Comfort, Clifford E. '26 M 
Comfort, Thqmas H. '26 C 
Cornell, George M. '25 C 
Cowin, Clifford C. '21 G 
Crawford; Allen S. '12M 
Gummings, E,lmer '12 C, '13 CE 
Curry, Ezra Benham '20 M, '21 ME 
Damberg, Paul '22 A 
Darrell, James E. P. '23 C 
Daum, H. Arne '12 E 
Davidson, John E. '28 AE 
Davis, Gilbert M. '04 M 
Dehn, Eltor '21 C 
Deutsche, Richard E. '18 C 
Dewars, Allen G. '13 E, '14 EE 
DeWitt, Joseph H. '10 Ch 
Diamond, Grover W. '12 C 
Dills, Lyle A. '21 G 
Dimond, Harvey G. '14 C 
Dougan, Henry K. '08 C 
Dungay, Herbert F. '25 C 
Dunnavan, Ralph B. '23 E 
Dunning, Robt. M. '28 M 
Duvall, Arndt J. '25 C 
Dysterheft, George A. '26 Ch 
Eggleston, Smith '25 M 
Egilsrud, F. S. '20 M 
Ellison, Jay '09 C 
Engstrom, LeRoy '28 C 
Engquist, Victor E. '20 E 
Erskine, Lawrence '25 M 
Felion, Elmer T. '13 Ch 
Feyder, William H. '05 C 
Finley, Joseph E. '05 C 
Fiske, Frederick W. '09 C 
Finke, W. M. '10 Ch 
Fleming, Frank R. '08 M, '09 EE 
Flygare, Augu~t L. '12 C 
Forsberg, Elmer }. '21 M, '22 ME 
Francis,· Paul E. '18 M 
Fraser, Carlisle G. '22 C 
Fraser, George '19 A 
Frenzel, Herman '26 A 
Fuhrman, Alvin 0. '24 ChE 
Gage, Hugh N. '08 C 
Garen, George M. '10 C 
Gehrenbeck, G, B. '28 ChE 
Gessert, George R. '07 M 
Giertsen, Marcus 0. '12 C, '13 CE 
Gilstad, Arthur '23 M 
Goebel, Rudolph C. '13 E, '14 EE 
Goldberg, Maurice '23 E 
Goldberg, W. M. '28 Ch 
Goo.dkind, Leo '92 A 
Greenberg, Morris '18 M 
Grime, Edwin M. '00 C 
Guerin, George V. '24 C 
Gustafson, J. M, '28 C 
Gustafson, Reuben W. '24 C 
Haberle, Edward '12.C, '13 CE 
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Proving 

New Departure 

quality 

ONLY through a constant and 

diligent search for better methods 

and better materials can a better 

product he made. 

The meticulous care and rigid 

inspection which attend every step 

in the manufacture of New Depar

ture steel and its fabrication into 

hall hearings are not the only safe

guards of high quality employed. 

Bearings of all other kinds, to

gether with New Departures, are 

constantly being tested under all 

sorts of conditions in a modernly 

NE\V 

equipped laboratory, manned by 

a staff of competent research 

engineers. 

The picture is that of a four

square automobile rear axle test 

being conducted in the laboratory. 

Torque of any magnitude may he 

imposed on the axles through a 

specially constructed torsion me

ter. Torque and direction of drive 

are· reversed periodically so that 

the hearings in each axle receive 

identical treatment. Temperatures 

are regularly recorded and hearing 

failures are detected with the aid 

of a stethoscope. The variable 

speed motor allows any speed up 

to the equivalent of about 60 miles 

per hour. At the conclusion of 

the test, results are thoroughly ex

amined by metallurgists, chemists 

and engineers, e~ch group being 

required to formulate a compre

hensive report of its findings. 

The New Departure Mfg. Com

pany, Main Offices and Works, 

Bristol, Connecticut; Detroit, Chi

cago, San Francisco and London. 

DEPARTURE 
1278 BALL BEARINGS 

Patro11ize our advertisers a_nd mentio-n tl1e Techno-Log. 
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ST. PAuL 
Halvorson, Henry A. '11 Ch 
Hamilton, Sam '28 E 
Hansen, Carlos C. '20 C 
Harris, Harold R. '14 E, '15 EE 
Hatch, Lloyd '23 ChE 
Hayes, Edward J. '20 M 
Hedenstrom, Ernest A. '12 E 
Hendricks, Clifford '25 C 
Hendrickson, C. Edward '25 C 
Hendrickson, Norman '16 C 
Hennessy, Hugh J. '11 Ch 
Hewett, Maurice W. '13 C, '14 CE· 
Hiner, Walter G. '23 C 
Hoff, Christopher '0 6 E 
Hoffman, Henry J, '12 Ch 
Hoffman, Michael J. '11 C 
Hoisveen, Leonard '25 M 
Holder, Laurence E. '24 C 

·Hosmer,- Orville H. '23 C 
Hovden, Conrad D. '12 E, '13 EE 
Hoving, John E. '27 C 
How, Francis W. '27 C 
Irons, George '26 E 
Jackson, Earl D. '0 5 E 
Jenkins, Clifford H. '25M 
Johnson, Carl A. '21M, '22 ME 
Johnson, Einer '11 Ch 
Johnson, Laurence V. '27 C 
Johnson, Nels '23C 
Johnson, Waldo C. '26 Ch 
Jones, Edwin F. '17M 
Jones, Gordon '28 AE 
Joyce, Floyd E. '17 Ch 
Judd, Maurice '23 C 
Kapp, .David '28 C 
Katter, Calvin K. '22M 
Kennedy, Wm. · W. '07 Ch 
King, Lawrence W. '09 C 
King, Wesley '05 C 
Klass, Frederick '19 E 
Koch, Arthur Louis '19 ChE 
Koch, Karl L. '23 E 
Kochendorfer, Milton J. '05 E 
Kopper, Edward '14M, '16 ME 
Krauch, William '08 C 
Kryger, Edward R. '21 Ch 
Kugler, Joseph H. '26 ChE 
LaBonte, Anton '25 C 
Larson, Albin '14 C 
Larson, Martin S. '11 M 
LeBlond·, Edmond J. '05 E 
Levy, Max L. '26 E 
Lewis, Edward B. '05 M 
Liebenbcrg, Jacob J, '16 A 
Liese, Herbert W. '24 C 
Lighter, Clyde W. '26 A 
Lilly, Clarence W. '17 E 
Lilly, Eugene '19 G 
Lindquist, Oliver J. '2•6 E 
Livermore, Harry J. '22 ChE 
Loeffler, Henry S. '14 E, '15 EE 
Logue, John F. '24M 
Lovering, Harry D. '13 C, '14 CE 
Luft, H. L. '24 ChE 
Luft, Oscar W. '17 Ch 
Lux, Albert '28 OrgCh 
Lux, Arthur E. '16 E 
Lux, Lester L. '27 Ch 
McCree, Andrew A. '08 C 
McCubrey, Everett J. '21 C 
McDanield, L. A. '28 C 
McMiller, Paul R. '11 Ch 
McPherson, William B. . ''02 E 
Macgowan, Irvin '25 C 
Mackintosh, William S. '21'C 
Maehl, Kenneth A. '27 Ch 
Mangney, Elmer J. '21 E 
Malloy, Charles J. '06 C 
Manson, Philip W. '26 C 
Markson, Christian 0. '22 C 
Mattson, Dewey F. '22 C 
Mayer, Albert F. '20 E 
Mayer, Joseph S. '24 E 
l\1ayeron, Ben '28 C 
Mayhugh, Ben F. !·28M 
Meixner, Bernard A. '10M 
Merrill, Grant S. '28 ChE 
Mertz, Karl J. '14 E 
Meserve, Ralph H. '23 E 
Meskal, George '23 C 
Methven, Clyde '11 C 
Mikesh, Edward S. '22 M 
Miller, Erwin J. '11 C 
Miller, George W. '20 E 
Miller, William C. '16M 
Miller, William J. '24 E 
Mitchell, John B. '09 C 
Moore, John H. '24M 
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Moorman, Albert J. '18 A 
Moorman, Frank S. '22 A 
Motl, Charles L. '10 C 
Muller; Carl C. '18M 
Nelson, Edward S. '09 C 
Nelson, Mark ·L. '24 A 
Neville, Earle L. '20 C 
Nordstrom, Carl T. '14 C 
Norton, Clyde W. '08 M, '09 ME 

,N ye, Lillian L. '1 0 Ch 
Okes, Day I. '08 C 
Okes, Sidney R. '09 C 
Olson, Clarence '28C 
Olson, Clarence· E. '22 G 
Oltman, Charles A. '03 C 
Ott, Leonard E. '15 C 
Owens, Leo E. '11·M 
Palda, Charles H. '22 C 
Parkin, Guy G. '12 Ch, '13 Ch 
Pause, Harold A. '23 E 
Peckham, Harold E. '23 M 
Peters, Walter C. '22M 
Peterson, A. M. · '14 E 
Peterson, Harold C. E. '25 C 
Peterson, Marshall A. '21 ChE 
Pinska. Lawrence F. '22 C 
Pohl, Loren F. '27 C 
Poulsen, George F. '17 A 
Powles, James W. '01 E 
Quinn, Ursula R. '25 C 
Rauen, Theodore '26 ChE 
Reardon, John M. '22 C 
Redin, R. K. '26 AE 
Rigg, Alvin E. '25 A 
Ringstrom, Ivan G. '12 BS, '13 EE 
Rockwood, Ralph H. '12 Ch 
Roe, Chas. P. '29 CH 
Roe, Harry B. '08 E 
Roehrich, Victor '09 ChE 
Roth, Lewis M. '11 C 
Rufsvold, Olav M. '15 C, '16 CE 
Santelman, Ralph H. .'27 C 
Schroepfer, Geo. '28 C 
Shepard; George M. '09 C 
Sickel, Edwin C. '23 E 
Skagerberg, Rutcher '15 E, '16 Efl 
Skon, Herman W. '15M, '16 ME 
Slade, Lorin!': '22 C 
Smith, Sheldon H. '10 ChE 
Snow, Clarence J. '14M, '16 ME 
Souther, M. Edwin '12 C, '13 CE 
Speer, Paul B. '27 E 
Stanton, Raymond E. '04 M 
Stevens, Everett B. '25 M 
Stewart, George A. (Garnet) '22 A 
Streich, Harry C. '12 E 
Swenson, Theodore J. M. '12 E 
Swift, Donald C. '24 E 
Tallmadge, Everett S. '14 E, '15 EF 
Tauber, Jos. '28 C 
Teberg, Lawrence E. '22 C 
Teske, Frederick C., Jr. '27 C 
Thomas, William A. '17 E 
Thompson, Claudius '22 C 
Thompson, Niles J. '27 E 
Thompson, Theodore S. '24 C 
Toncheff, Stanil T. '15 Ch 
Vievcring, Wm. A. '25 Ch 
Villaume, Walter F. '23 C 
Waldor, Ted N. '25 C 
Waldron, Ralph E. '20 E 
Walters, Robert P. '26 E 
Waterous, Fred A. '20M 
Webster, Donald W. '13C, '14 CE 
Weinke, Ernest '16 C, '17 CE 
Welin, Arthur G. '12 C, '13 CE 
Wellisch, Walton '23 E 
Weom, Laurel A. '27E 
Whitman, Edward A. '00 C 
Williams, Fred J, '17 E 
Willis, Roy '08 C 
Winslow, Raymond M. '19 ChE 
Witt, Edward J. '28 A 
Witt, Edward J, '27 C 
Wolf, Milton C. '25 C 
'Wolfangle, Raymond J. '17 C 
Wolff, William S. '15M, '16 ME 
Woolman, Harry D. '24M 
Wunderlick, Milton S. 

Wurzbach, Henry 
Yager, Louis 

SILVER LAKE 

J era beck, Dan 
SLAYTON 

Price, John R. 
SLEF.PY'EYE 

Hansen, T. 

'19M, '20 ME 
A. . '25 E 

'07 c 

'28 AE 

'14 c 

'28 Ch 

STAPLES 
Ainslie, Arthur F. '11 c 

STEVENSON 

Quine, William M. '26E 
STILLWATER 

Englin, Charles F. 
Ovestrud, Melvin 
Schuck, Roy D. 
Tierney, Festus P. 

'06 E 
'13M, '14 ME 

'25 E 
'22 c 

ST. PETER 
Skartvedt, Peter M. '06 Ch,'13 Ch 

TAYLORS FALLS 

Rydeen, James 
TRACY 

Peterson, Garvin E. 
TwiN VALLEY 

Croswell, Daniel R. 
Croswell, Thomas L. 
Nilson, Wilhelm 

Two HARBORS 
Jordan, Wall ace E. 

TYLER 
Johnson, Anton A. 

VIRGINIA 

Barrows, Vera 
Riddell, John D. 
Sannicolo, Joseph F. 
Whitten, Robert C. 

WACONIA 
W essale, George 

WADENA 
Hayden, Claude E. 

· Imsande, Fred 
WAHKON 

Friar, Floyd M. 
WASECA 

Johnson, Edgar F. 
Zimmerman, Louis P. 

WASHTUCNA 

Bouge, Nathan H. 
WILLMAR 

Beese, Harold U. 
Bergquist, Philip L. 
Peterson, Randall 

.WINONA 
French, William 0. 
Gedicher, H. W. 
Grettum, Leroy A. 
McAndrews, Harry 
Miller, Archibald T. 
Miller, William L. 

WINTHROP 

Haakenson, N. Theodore 
Malmberg, Victor A. 

MISSISSIPPI 
jACKSON 

'28 c 

'26 c 

'16 E 
'15 c 
'02 E 

'26 ChE 

'24A 

'17 Ch 
'28 E 
'22 E 

'25M 

'21 E 

'24 c 
'25 c 

'20 c 
'21 E 
'08 E 

'04 c 
'25 c 
'24 c 
'28 E 

'25M 
'27 ChE 

'23 E 
'25 c 
'24 E 
'97 E 

'26 c 
'20 c 

Kroeze, Herbert A. '19 G 
LAUREL 

Nee, Harold E. '24 E 
SPRINGFIELD 

Cote, Rhoda (Mrs. J. P. Barton) 
'25 ID 

UNIVERSITY P. 0. 
Woolett, Guy H. '10 Ch 

MISSOURI 
GASCONADE 

Chapman, Burton L. 
}EFFERSON BARRACKS 

Russell, Carl A. 
Sullivan, Frederic V. 

jEFFERSON CITY 
Espenett, Edward L. 
Sverdrup, Lei£ J. 

KANSAS CITY 
Didriksen. Phillip 
Glass, Clifton A. 
Koehler, Edwin F. 
Swanson, Clifford L. 
Luedeman, Clarence H. 
Tibbling, Ernest F. 
Wright, Harris H. 

KNOB LicK 
Rydeen, Francis G. 

MARSHALL 

Pettijohn, Earl 

'10C 

'l'li E 
'25 c 

'22 c 
'21 c 

'20 E 
'98 c 

'24M 
'22C 

'23 AE 
'14 Ch 
'09M 

'05M 

'11 Ch, '12 Ch, '19 PhD 
MT. GROVE 

Hummell, Carl A. 
NEW LONDON 

Glascock, Henry H. 
ST. JosEPH 

Grant, Elberth R. 
ST. LOUIS 

Erickson, Catl G. 
Haines, Allen K. 

'26 E 

'06 E 

'24 c 

'03 E 
'13 E 
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Johnson, Noah '94 C 
Krantz, Rudolph W. 

'24 ChE, '25 MS 
McCann, Realino V. '27 A 
Olson, Richard H. '19 E 
Oscarson, Gerhard L. '22 E 

TRoY 
Ball, Hampton B. '20 M 

WILLOW SPRINGS 

McDanield, Loran '28 C 

MONTANA 
BILLINGS 

Berg, Karl A. E. 
Coleman, Frank D. 

BozEMAN. 

Thaler, James A. 
BRIDGER 

Coon, Lawrence C. 
BuTTE, 

Jordan, Frank W. 
Pratt, Arthur C. 
Rolfe, West A. 
Stussy, William 

DEER LODGE 

Baker, Arthur W. 
GLASGPW 

Joselowitz, G. 
'GLENDIVE 

Adams, Benjamin W. 
GREAT FALLS 

Dow, James C. 
Hougan, Sarider 
Jufrud, Ingvald 0. 
Sheire, James B. 

HARVE 
Haverson, Henry D. 

HELENA 
Kivley, Warren 0. 

MILES CITY 
Aasland, Christopher 

NEBRASKA 
LINCOLN 

Japs, Barney 
Pagel, H. Armin 

OMAHA 

'20 c 
'05 E 

'00 E 

'26 E 

'19 E 
'99 E 
'13 c 
'00 E 

'19M 

. ,,'l'? Ch 

,., 'tio c 
.!00 E 
~~1 E 

'1'4 Ch 
'28 E 

'07 c 
'16 c 

'15 c 

'09 E 
'23 Ch 

Bunce, Panl F. '06 E 
Christensen, Edgar W. '19 E 
Eddy, Horace T. '95 E, '96 EE 
Ellestad, Irwin M. '22 E 
Johnson, Gustav A. '23 E 
Johnson, James P. '23 E 
Lund, Earl H. '22 C, '23 CE 
Sampson, Cliff. L. '23 E, '25 EE 
Schneckloth, Harry H. '25 E 
Skarolid, . Charles J. '24 E 
Teal, Clarence W. '24 E 
Vorisek, Jerry '28 C 
Wallfred, John E. '20M 
Weibler, William M. '08 E 
Wilcox, Halsey H. '15 E 
Wilson, Paul R. '21 E 
Zimmer, William A. '06 E 

NEw DuLUTH 

JordRn, Wallace E. '26 ChE 

NEW HAMPSHIRE 
BERLIN 

Burningham, F. A. 
HANOVER 

Hartshorn, Elden B. 

NEW JERSEY 
BLOOMFIELD 

Widell, E. Gideon 
CAMDEN 

Corson, Benjamin I. 
CARTERET 

Kerns, Clinton B. 
CLIFFWOOD 

Sharpless, Wm. M. 
HARRISON 

Anderson, Oscar P. 
Wyman, I. R. 

IRVINGTON 

Prehn, Victor N. 
KEARNEY 

'17 ChE 

'22 PhD 

'17 ChE 

'17 Ch 

'15M 

'28 E 

'10 E 
'22 Ch 

. '27 E 

'19M 
'12M, '13 ME 

'25 E 

Dowd, Archie J. 
Mikesh, Martin A. 
Franzen, Roy 0. 
Pangburn, Carroll 
Peterson, Vance C. 
Steffens, Robt. A. 
Waligoski, A. Arnold 

KENVIL 
Paul, Karl F. 

MoNMOUTH 

'22 E 
'20 E 
'22 E 
'24 E 

'24 ChE 

Hoorn, Frederick W. '12 E, '14 EE 
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There is a 

'/fcos or 

7o/~r 

Temperature 

Instrument 

for every 

purpose Engineers' Magic 
YOUR dramatic conquest of the world of thingr is just beginning. 

Optical instruments are destined to play an ever-increasing 
role in the play. For they make you master of your raw materials 
-control processes-criticize finished products with unparalleled 
speed and accuracy. 

Bausch and Lomb scientists have developed a variety of industrial 
optical instruments to meet special requirements in many fields. 
They can solve your problem as they have solved many others. The 
power of optical science is limitless. Call on them. 

BAUSCH & LOMB OPTICAL CO. 

635 St. Paul St. Rochester, N. Y. 

Steel Sheets 
THAT GIVE MAXIMUM RUST-RESISTANCE! 

llllllfllllllllllllllllllllllllllllllllllllllllllllliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHIIIIIIIIIIIIIIIIIIIIII/JJJIJIJJJIIIIJI/JJ/JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIII[JJJJJIJIIIIIIIIUJIIUUUJII/flllllllllllllllllliUIIIIIllllllllllllllllllllllllllllllJJIJIJJlllllllllllllll 

Highest quality steel sheets for the engi
neering, railway, industrial and general 
construction fields. This Company is 
the largest and oldest manufacturer of 

Black and Galvanized Sheets, Keystone . 
Rust-resisting Copper Steel Sheets, Tin 
and Terne Plates adapted to all known 
uses. Sold by leading metal merchants. 

rhe products of this Com~ 
pany represent highest stand~ 
ards of quality and service. 
Mode right-sold right. AMERICAN DISTRICT SALES 0FFICHS: 

Chicago. Denver, Detroit. 
Cincinnati, New Orleans. 
New York, Philadelphia, 

sH~~~"~~T~EL STEEl SHEET~ fior Evo'&Qy P'i1'i1-..no~e ~~~t~ur;:~ .• :t"~.~~~·I;';~~~ 
TRADE EXTENSION COMMITTEE .A i.::1 q;,., .§. lUI..§. .y · ~ for information and bookJeto, 

11111111111111111111111111111111111111111(1(111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 MatJ.Ufactured by llllllllllllllllllllllllllllllllllliiiiiiiiiiiiiiiiUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII\IllllllllllllllllllllllliiiiiJIJIIIII\llllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

A_merican Sheet and Tin Plate Company 
",. • F\ • General Offices: Frick Building, PITTSBURGH, PA. _ / 

SUBSIDIARY OF J Y' 

UNITED STATES STEEL CORPORATION 
PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES: 

AMERICAN BRIDGE COMPANY CARNEGIE STEEL COMPANY ILLINOIS STEEL CoMPANY THE LORAIN STEEL COMPANY 
AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL CoMPANY TENNESSEE COAL, IR6N & R. R, COMPANY 
AMERICAN STEEL AND WIRE COMPANY FEDERAL SHIPBUILDING AND DRY DocK' COMPANY NATIONAL TUBE COMPANY UNIVERSAL PORTLAND CEMENT COMPANY 

Pacijic Coast D#tributors-United States Steel Products Company, San Francisco, Los Anlleles, Portland, Seattle, Honolulu. ExPort D.''stributors-United States Steel Products Company, New York CJty 

Patronize our advertisers and mention- the Teclwo-Log. 
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MONTCLAIR 

Cassel, Norman S. '22 ChE 
NEW BRUNSWICK 

Von Kuster, Edith I. ''07 Ch 
(Mrs. W. Johnson Kenyon} 

NEWARK ' 
'11 E 

'28M 
'13 C, '14 CE 

Frederickson, Harry B. 
Fritzberg, Hilding L. 
Koepke, Walter E. 
Rose, Anton R. ,'04 Ch 

NuTLEY 

Johnson, Welton V. '26 E 
PARLIN 

Edgar, Donald E., '27 PhD, '23 ChE 
PERTH AMBOY 

Johnson, Lester L. 
Johnston, Charles L. 
Kohlhase, Arthur H. 
Paulson, Paul M. 
Temple, Sterling N. 
Wernlund, Chris 

PHILLIPSBURG 

Etem, Victor 
NEW BRUNSWICK 

Moore, Norman 

'25 ChE 
'25 ChE 

'21 Ch 
'23 ChE 
'05 PhB 
'27 PhD 

'26 E 

'25 c 
NEW MEXICO 

ALBUQUERQUE 

Larson, Fred '25 c 
NEW YORK 

ATTICA 
Anderson, Ed I. '17 l\1, '19 ME 

BAY SHORE 
McCullough, Robert T. '23 E 

BROOKLYN 
Daly, Richard T. 
Ely, Irving R. 
McKee, John B. 
Stoppel, Ernest A. 
Sushan, Harry M. 

BuFFALO 
Bakken, Adolph C. 
Bercovitz, Henry 
Czock, Jacob H. 
Johnson, Carl S. 
Jules, Harold A. 
Kelsey, Howard C. 
Kiesner, Frank C. 
Luft, 0. W. V. D. 
Schildt, William F. 
Sverdrup, Edward F. 
Swanson, Oscar E. 

CHENANGO FoRKS 
Harshaw, John R. 

FuLTON 
Korfhage, Roy F. 

ITHACA 

'21 c 
'05 E 

'11 Ch 
'19 c 

'23 Ch 
'27 ChE 

'20·M 
'21 c 
'20 E 

'22M 
'24M 

'17 Ch 
'08 E 

'26 ChE 
'15 C, '16 CE 

'12 Ch 

'20 Ch 

Barr, John H. '83 M, '88 MS 
JERSEY CITY 

Mikesh, Martin A. '12 M, '13 ME 
LoNG IsLAND CITY 

Boyd, Paul M. 
Wagner, Otto H. 

MT. VERNON 
Hiers, Charles R. 
Loye, Edwin M. 

NEw BRlGHTEN, STATEN 
Grimes, David 
Marshall, Donald E. 

NEw YoRK CITY 
Abbott, Arthur L. 
Backstrom; Emil F. 
Bauer, Ruben B. 
Berg, Samuel A. 

'24M 
'07M 

'24M 
'20 A 

IsLAND 
'19 E 
'19 E 

'97 E 
'24A 
'20 E 

'21. BA, '21 E, '22 EE 
Bierman, Harry C. '14 ChE 
Bolme, Ole N. '10 C 
Bonner, Arthur L. '27 E 
Boman, Carl E. '05 E 
Bosshardt, Willmert C. '22 E 
Bouman, Bernard M. '04 E 
Braden, Rene A. '23 E, '25 MS 
Brattlof, Clifford '27 C 
Brayden, Giles W. '27E 
Buhl, John E. '09 M 
Burns, Harvey L. '02 E 
Case, Gerald F. '23 E 
Cheney, Edward J. '04 E 
Cousins, Van Meter '25 E 
Covell, Russell 0. '16 E 
Crabbe, George N. '04 E 
Craig, Robert '97 M 
Dahl, Harold W. '24 E 
Demarest, Charles S. '11 E 
Dewey, William H. '93 E 
Eckberg, Curtis '17 E 
Elmer, Lloyd A. '21 M 
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Feldman, Carl B. H. '26 E, '28 MS 
Gannett, Danforth '16 E, '17 EE 
Gerlach, Henry C. '22 A 
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A Few Words to 
Graduate Engineers* 

You wouldn't 

think of presenting yourself in slo_venly attire to 

your clientele. Nor would you send a representa

tive who is dressed in a slipshod manner. The 

printed matter which you send out is one of your 

representatives and it speaks for or against you 

as audibly as any other representative. Are you 

careful to dress it most attractively and neatly? 

Let The Lund Press, Inc., assist you in the selection 

of correct Typography, Paper, and Color. 

For many years The Lund Press, Inc., has served 

the Students of the University, printing the Ski-U

Mah, Techno-Log, Gopher Countryman, programs, 

etc., and when the gradutate enters business, The 

Lund Press, Inc., can also serve him in printing 

anything from a card to a complete, direct-by-mail 

campaign. 

·:·"Leave It to Lund " 

The LUND PRESS, Inc. 
Printers and Binders 

406 Sixth Avenue South Minneapolis, Minnesota 

Patronize our advertisers and mention the Techno-Log. 
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Fig. 280, jenkins Extra Hea11y Bronze Gate Valve, screwed, 

((Physically fit" 
for the long run 

JUST as the distance runner must be "phy
sically fit", so, too, must a valve have the 

stamina to give long-run performance. Per
formance such as Jenkins Valves are giving 
in power plants, and on plumbing, heating, 
fire and process lines. 

The durability of Jenkins Valves is the result 
of high manufacturing standards strictly ad
hered to over a period of 65 years. Every 
valve. marked with the Jenkins "Diamond" 
possesses all the strength that analyses-proved 
metals, correct design, careful founding and 
precision machining can provide. 

Jenkins Valves are made in 
bronze and iron, in standard, 
medium and extra heavy pat
ems-a valve for practically 
every valve service. 

· JENKINS BROS. 

·Send for a booklet 
descriptive of jenkins 
Valves for any_ type of 
building in whiifi you 

80 White Street .. ,,,New York, N. Y. 
524 Atlantic Avenue,.,,Boston, Mass. 
133 No. Seventh Street .. Philadelphia, P a. 
646 Washington Blvd,,,,Chicago, IIi. 

JENKINS BROS., LIMITED 
Montreal, Canada London, England may be interested. 

Jenkins 
VALVES' 

Sincel864 

l THE RIGHT WAY 
TO STORE EXPLOSIVES . 
ONE of the frequent causes of mis
fires, partial detonation, and failure 
to secure full energy from explosives, 
is improper storage. 

Explosives and detonators tend to 
deteriorate if kept too long. Rules 
should be established, and strictly. en
forced, requiring that the older stock 
must be used first. If new stock is piled 
in front of it and drawn on first, ex
plosives that are too old for satisfac
tory service may reach the working 
place. 

Magazines should be dry, well venti
lated, clean and cool-not subject to 
extremes of heat and cold. Cases 
should be placed so that cartridges 
are lying on their sides-not standing 
on end. 

Detonators should not be stored in 
the same magazine with black powder 
or dynamite. 
· There are other important rules to 

be observed in storage which we shaH 
gladly supply on request, together 
with plans and specifications for stand
ard storage magazines. 

COSTS CAN BE REDUCED BY 
BETTER STORING, HANDLING 

AND USE OF EXPLOSIVES 

HERCULES POWDEJ{COMPANY 941 King St., Wilmington, Del. 
(/NCOzy()lfj\TED) 

Gentlemen: Please send me the following: 
D Other advertisements of this series which are suitable for 

bulletin board posting. 
D Large linen poster of explosives handling and use rules. 
0 Best Practises Handbook. 
0 1928 ExPlosives Engineer index of drilling and blasting 

articles. 

I
!! Name ....................................................................... . 

Address ...................................................................... . 
265'1 

T 

Patrot_tize our advertisers and mention th~ Techno-Log. 
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EAu· CLAIRE 
Frahm, Alfred R. 
Holm, Edwin R. 
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FOND DU LAC 
Nimmer, Walter B. 

GRANTSBURG 

Nelson, Martin E. 
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'08 E 
''20 c 

'22 E 
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'24 E 

'26 E 

'24 c 

Hartney, James L. '14M, '15 ME 
HuRLEY 

Ost, Roland E. 
KIMBERLY 

Lande, Clarence C. 
LA CROSSE 

Bergsland, Grant C. 
Nordstrom, Ernest A. 

J\1ADISON 
Bray, Mark W. 
Daniels, Farrington 
Hubbard, Robert T. 
Knudsel), Esther M. 
Larson, Ludvig C. '21 E, 
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Nystrom, Paul E. 
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MANITOWOC 

Olson, Arthur L. 
MARINETTE 

Hornibrook, James W. 
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Mitchell, Ralph W. 
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'22 c 
'27 c 

'23M 
'22M 

'14 Ch 
'10 Ch 

'06 E 
'25 c 

'23 EE 
'17 c 
'24A 

'25 ChE 
'27 c 

'24M 

'09 E 

'12 Ch 
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Bauer, Roscoe W. 
Brimeyer, Ferdinand J. 
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Chapin, Harold S. 
Clark, Fred 

'06 E 
'24 c 

'25AE 
'28 E 

'12M, '13 ME 
'27E 
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Hansen, Maurice J. 
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Moffat. Harold A. 
Newman, John M. 
Norman, Henry R. 

'21 Ch 
'11 E 

'22M 
'23 E 
'09 E 
'25 A 

'14C, '15 CE 
·'27 c 
'2£ E 

'27 ChE 
'23 E 
'27 c 
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BIRMINGHAM 
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TuscALOOSA 

Gandrud, Bennie W. 
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Olmstead, John S. 
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Rait, Donald M. 
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Chandler, Eugene D. 
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'18 E.M. 

'21 E.M. 

'16E.M. 

'08E.M. 
'25 Met. E. 

'03 E.M. 
'07E.M. 

'03 E.M. 

'00 E..M. 

'11 E.M. 

'20E.M. 

Bloom, John .R. '27 E. M. Geol. 
Hansen, Mayer G. '22 E.M. 
Hondrum, Olaf '13 E.M. 
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McDermid, Archie J. '16 E.M. 
Robertson, John H. '14 E.M. 

MORENCI 
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Becker, George 

RAY 
Aanes, Ole 0. 

'11 E.M. 
'97E.M. 

'27E.M. 
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Ohman, George U. '26 C 
Papenthien, Roy 0. '21 G 
Peterson, Laurence L. '25 M 
Peterson, Peter I. '20 E 
Potter, Robert P. '26 A 
Preus, Christian K. '27 C 
Price, Clarence R. '20 E 
Reed, Albert I. '85 C 
Roberts, Earl H. '15M, '16 ME 
Roberts, Norman A. '26M 
Schulze, LeRoy E. '27E 
Sesseng, Gunnar '24 M 
Skrukrud, Odean M. '25 C 
Sutherland, Samuel J. '23 AE 
Thomas, W. Alan '24M 
Tyvand, James A. '24 E 
Williams, Wilbur S. '09 M 

NEENAH 
Erickson, Edwin C. 0. 
Palmer, Howard B. 

OcoNOMOWAC 

Plank, Howard G. 
RACINE 

Rood, Arnold E. 
SHELL LAKE 

Cameron, Harry D. 
SPOONER 

"22 c 
'22 c 
'22 E 

'22 E 

'25 E 

Putz, John H. '14 BS, '15 EE 
STEVENS PoiNT 

Hammond, Kathryn D. 
(Kelley) 

SuPERIOR 
Scobie, Francis G. 

WAlTSAU 

Mills, Hartzell 
WAUWATOSA 

Cross, Chas. H. 
WEST ALLIS 

Foltz, Ross Melton 
Smart, George A. 

WEST SALEM 
Sprehn, George H. 

WYOMING 
CASPER 

Fulton, Edw. G. 
SHELL 

Rosing, Donald C. 
SHERIDAN 

Pearson, Geo. 
YELLOWSTONE PARK 

Lindelef, Charles 

AFRICA 
NORTHERN RHODESIA 

Powell, Louis H. 

'22 Ch 

'08 E 

'25M 

'97M 

'19M 
'16M 

'24 c 

'25 c 
'27 c 

'28AE 

'09 E 

ALASKA 
ALASKA 

Aslakson, Carl I. 
VALDEZ 

Smith, Byron E. 

CANADA 
EDMONTON 

Morris, Robert 
FT. FRANCES, ONT. 

Hoss, Paul 0. 
Laurence, Paul A. 

l\1ACOUN, SASK, 

Towey, Ja1i1es l\1. 
MoNTREAL 

Adams, Wm. C. 
Beyer, Randell 
Spence, William J. 

PoRT ARTHUR 
Souba, William H. 

PoRT CoLBURN 
Kepner, Ben-Hur 

ST. CATHARINES 

Noel, Clay W. 
'I'EnFonn MINE, QuEBEC 

Johnson, Ray V. 
TORONTO 

Ander~on, Oscar V. 
WEYBURN, SASK. 

Casberg, James W. 
WINNIP·EG 

Borrowman, Leroy F. 
Brown, Geo. J. 
Schumacher, John H. 

CHINA 
PEKING 

Lin, Shu Ming 
Loa, Pank Chuk 

TIENTSIN 
Eliassen, · Sigurd 

CUBA 
HAVANA 

'23 c 
'07 E 

'05 E 

'26M 
'12 G 

'28 E 

'05 c 
'27 E 
'02 E 

'09M 

'11 Ch 

'20 E 

'10 E 

'08 E 

'08 c 
'08 E 
'03 E 

'20 A 
'28 AE 

'18 c 

Romero, Cirilo L. '17M, '18 ME 
GuANTANAMo BAY 

Marcroft, Harold C. 
Marcroft, John 

ENGLAND 
FELSTEAD, EssEx 

Tronson, Carl A. 

'24 E 
'27 c 

'10 Ch 

School of Mines and Metallurgy 
Hewitt, Ezra 
Truesdale, Wm. H. 

WARREN 
Brace, H. L. 
Lindholm, Milton S. 
Smith, Hoval A. 
Whiteley, Eugene E. 

CALIFORNIA 
BELLFLOWER 

Bowman, Frank A. 
BERKELEY 

Bjorge, Guy N. 
BEVERLY HILLS 

Boyd, , Robert R. 
GLENDALE 

Gillan, Silas L. 
'Hunt, Walter E. 

GRAFTON 
Crowley, Jay 
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Cnllyford, James A. 
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Wallace, C. S. 
Ziesemer, Ralph A. 

'12E.M. 
'03 E.M. 

'28 E.M. 
'11 E.M. 
~01 E.M. 
'03 E.M. 

'04E.M. 

'12E.M. 

'05 E.M. 

'07E.M. 
'OOE.M. 

'09E.M. 

'08 E.M. 

'17E.M. 
'05 E.M. 

'20 E.M. 
'18 E.M. 
'20 E..M. 
'99E.M. 
'20E.M. 
'15 E.M. 
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Clark, Fred E. 
Collins, Leon T. 
Friedl, A. '23 E.M.Geol. 

'05 E..M. 
'23 E.M. 
'18 E.M. 
'12E.M. 

Gulick, Hervey 
Henkel, Howard L. 
Jerrard, Walther L. 
Lea, John 

Mcintosh, Joseph B. 
Ofsthun, Norman 
Olund, Henning E. 
Patton, Richard C. 
Smith, E. W. 

OAKLAND 
Walker, Clinton L. 
Wallace, George W. 

OcEAN PARK 
Curry, Duncan E. 

PASADENA 
Clapp, W. Howard 

PORTERVILLE 

Perry, Joe B. 
Rw Oso 

Taresh, John 
RIVERSIDE 

Prouty, Roswell W. 
SACRAMENTO 

Mills, Eugene C. 
SAN BERNARDINO 

Stewart, G. G. 
SAN DIEGO 

Holden, Henry H. 
Kersten, Erwin H. 

SIERRA CITY 
Lytzen, W. W. 

SuTTER CREEK 

Nichols, Clifford R. 
YANKE, JIMS 

Bailey, Paul T. 

COLORADO 
DEER TRAIL 

Woodis, Clark N. 
DENVER 

Sanderson, Henry S. 

'98 E.M. 
'13 E.M. 
'07E.M. 
'22E.M. 
'07E.M. 

'98E.M. 
'06E.M. 

'05E.M. 

'01 E.M. 

'12 E.M. 

'01 E.M. 

'12 E.M. 

'97E.M. 

'10 E.M. 

'03 Met.E. 
'20 E.M. 

'05 E.M. 

'20E.M. 

'11 E.M. 

'12E.M. 

'01 Met.E. 
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HAWAII 
FT. KAMEHAMEHA 

Solomonson, L. D. '25 E 
FoRT SHAFTER, HoNOLULU 

Scott, Willard W. '17 E 
HoNOLULU 

Nelson, Geo. A. 
ScHOFIELD BARRACXS 

Coe, Edward H. 
Parkhurst, Harleigh 

INDIA 
BENGAL 

Dewaji, Gunaker 
BOMBAY 

Shellenberger, Hiram R. 

MEXICO 

'25 c 
'19 c 
'00 E 

'26M 

'20M 

ALBUQUERQUE 

Luce, Alex. W. '21 M, '23 ME . 
GuADALAJARA 

Burt, John L. '90 c 
PHILIPPINE ISLANDS 

BAY, LAGUNA 
Galvez, Nicolas L. 
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MALABON, RIZAL 
Roque, Feliciano T. 

SAN JuAN 
Mattison, Geo. C. 

'25Ch 

'08M 

'24 ChE 

'11 c 
SOUTH AMERICA 

Brazil 
Rw DE JANEIRO 

Thompson, Herbert L. 
Nogueira, Frederic P. 

Chile 
CHUQUICAMATA, CHILE 

Carlson, C. Philip 
Knowles, Everett H. 

TocoPILLA 

Carlson, Victor H. 
Maine, Basil 

Ve-nerz:uela 
MARACAIBO 

'12M 
'28 E 

'21 E 
'20 E 

'20 E 
'21 E 

Gerdes, Carl H. '25 B.S. (C. E.) 

TURKEY 
CONSTANTINOPLE 

Fulmer, Jervis M. 

GILMAN 

'22 Ch 

Brunner, Donald 
Tousley, R. M. 

G. '24E.M. 
'28 E.M.Geol. 

SMUGGLER 
Peterson, Joseph S. '08 E.M; 

DISTRICT OF COLUMBIA 
WASHINGTON 

Dowdell, Ralph L. '18 Met. E. 
Erdmann, Charles E. '23 E.M. 
Grimes, John A. '08 E.M. 
Harrington, Guy P. '06 E.M. 
Haass, Ole G. '08 E.M. 
Leonard, 'Forest M. '10 E.M. 
Lovering, Thos. S. '22 E.M.Geol. 
Rawson, H. C. '06 E.M. 
Ridgeway, Robert H. '23 E.M. 

IDAHO 
CONDA 

O'Brien, J. Charles 
WALLACE 

Merriam, Robert S. 
Shouts, Sydney L. 

ILLINOIS 
CHICAGO 

Baker, Emory P. 
Badal, Emil K. 
Coolidge, Marshall H. 
Deringer, Paul J. 
Hamernik, F. J. 
Harmon, Benjamin G. 
Hutchinson, Bernard C. 
Johnson, Alfred M. 
Keller, Orin 

'12E.M. 

'OSE.M. 
'04E.M. 

'11 E.M. 
'26E.M. 
'27'E.M. 

'27 Met.E. 
'21 Met.E. 

'10 E.M. 
'24E.M. 
'26E.M. 
'OSE.M. 



June, 1929 THE MINNESOTA TECHNO-LOG 

Wijt iEughtttrn ilnnkntnrt 
co-operatively maintained by 
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CHICAGO 

Lundquist, 0. W. 
McKenzie, James R. 
Nelson, Evald V. 
Newell, J. R. 
Smith, Elmo V. 
Thoeni, Victor T. 
Wasson, Harold J. 
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CHICAGO HEIGHTS 
Scheid, Adolph J. 

LASALLE 
Holler, Frederick W. 
Neustadt, Berthold R. 

PEORIA 
Wrbitzky, Harry M. 

INDIANA 
GARY 

Mooney, Frank E. 
LAFAYETTE 

Gow, James T. 
'TINCENNES 

Adams, E. Maurice 

IOWA 
AMES 

Clement, Lester L. 
SIOUX CITY 

Hoard, Harold J. 
WATERLOO 

Locke, Alfred M. 

KANSAS 
FORT RILEY 

Wehr, Arthur J. 
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Carlson, Edwin N. 

KENTUCKY 
LEXINGTON 
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MEXICO 
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Nissen, Arvid 
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Duncan, K. J. 
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CROSBY 
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Thellin, Herbert E. 

DEERWOOD 

Wenger, Frank B. 
DETROIT 
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Anundsen, Erling A. 
Dawson, L. W. 
Farnam, Henry E. 
Field, Thorold F. 
Frank, Elden 
Gavin, Lawrence T. 
Gustafson, Arnold A. 
Jeffers, Gordon B. 
Oberg, Anton C. 
Peterson, Andrew Y. 
Peterson, Paul A. 
Stevens, Howard E. 
Strane, A. J. 
Strong, Jolul L. 

EASTON 
Herring, William E. 

'11 E.M. 
'23 E.M. 
'10 E.M. 
'16 E.M. 

'17 E.M. 
'19 E.M. 
'23 E.M. 

'21 Met.E. 

'00 E.M. 

'28 E.M. 
'23 Met.E. 

'10 E.M. 
'05 E.M. 
'21 E.M. 
'09 E.M. 
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'12 E.M. 
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'08E.M. 

'10 E.M. 
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ELCOR 
Anderson, Alfred T. 
Moe, Cecil J. 

ELK RIVER 
Houlton, Lewis K. 
Johnson, Ralph C. 

ELY 
Santo, Julius H. 

EvELETH 
Boyle, Patrick J. 
Ely, Robert H: 
Johnson, Axel L. 
Kerr, Charles D. 
Kingston, Merton S. 
Moyle, Robert M. 

FARIBAULT 

Gallagher, Luke J. 
GLENWOOD 

Martin, Lyl)n 
HANSKA 

Haugen, Albert C. 
HIBBING 

Anderson, Walter C. 
Bassett, Robert H. 
Brandt, John 
Kurtzman, Paul S. 
Loye, Henry E. 
Sponberg, E. C. 
Taylor, William L. 
Vivian, Edgar W. 

IRONTON 

Angst, Harry H. 
Deichen, William A. 
Plut, Frank · J. 

LAKEFIELD 

Buresch, Charles E. 
MINNEAPOLIS 

Allard, Raymond W. 
Ballard, John A. 
Chadbourn, Charles H. 
Christianson, Peter 
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.Conkey, Charles R. 
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Craig, John J, 
Devereux, Lawrence 
Durfee, John C. 
Elliott, Jay R. 
Erck, E. H. 
Field, Edward M. 
Fixen, V. L. 
Forsyth, A. C. 
Field, Edward M. 
Frellsen, Sidney A. 
Kilp, Raymond G. 
Kingsley, Neil S. 
Kremer, Edward G. 
Ladd, Greeley 
McHardy, Roy H. 
McKenzie, F. R. 
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Merritt, Lucien 
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Potter, Orrin W. 
Roed, Olaf 
Runke, Donald H. 
Searles, John 
Sung, Kuo Hsiang 
Taylor, Harold G. 
Trengrove, S. A. 
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Wade, Henry H. 
Wheeler, Walter H. 
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Wilson, J. Byron 
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'23 E.M. 
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Howes, Frank T. '06 E.M. 
Johnson, Trygve '22 Met.E. 
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McAdams, H. R. '12 E.M. 
Moga, John A. '18 E.M. 
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Coventry, Edward D. 
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Studer, Ralph J, 
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HELENA 

Heidel, C. Sumner 
PHILLIPSBURG 

Fritzberg, Ernest A. 

NEBRASKA 
CRETE 

Hawlick, Hartley H. 

NEVADA 
CoM~Tocx 

Winther, Arno 
GOLDFIELD 

Wilkinson, Charles D. 
GOLD HILL 

Goodrich, Norman P. 
Tetlie, John 'R. 

f(_IMBERI.Y 

Finberg, M. J. 
LAs VEGAs 

Toll, Rensselaer 
RENO 

Schrader, Erick J. 
VIRGINIA CITY 

Burgess, Rob·ert J, 

'23 E.M. 
'13 E.M. 
'25 E.M. 
'11 E.M. 
'25 E.M. 
'26E.M. 

'96 E.M. 

'20E.M. 

'10 E.M. 

'10 E.M. 

'23 E.M. 

'03 E.M. 

'95 E.M. 

'10 E.M. 
'11 E.M. 

'28 Met.E. 

'00 E.M. 

.'05 E.M. 

'11 E.M. 

NEW JERSEY 
PHILLIPSBURG 

Persons, R. W. '23 Met.E. 

NEW MEXICO 
HURLEY 

Knox, LaFayette 
SANTA FE 

McCarty, Andrew L. 
VALEDON 

Dickson, Robert H. 

NEW YORK 
AI.BANY 

Dinmore, Harry C. 
NEW YORK CITY 

Butler, Roy G. 
Dennis, Richard C. 
Hennen, Edward H. 
Keene, Amor F. 
Kennedy, John J, 
Larpenteur, Bernard J. 
McRae, Randolph J. 
Persons, Robert W. 
Queneau, Roland B. 

'21 E.M. 

'04E.M. 

'12 E.M. 

'23 E.M. 

'21 E.M. 
'17 E.M 
'25 E.M. 
'04E.M. 
'08 E.M. 

'25 Met.E. 
'07 E.M. 

'23 Met.E. 
'23 Met.E. 
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Ravicz, Louis G. 
Swenson, Karl P. 
Walters, Charles W. 

NEw RocHELLE 
Wales, Roland T. 

NIAGARA FALLS 
Woodruff, John J. 

PAINTED PosT 
Case, Leslie M. 

ScHENECTADY 

Hoyt, Samuel L. 

'14 E.M. 
'07E.M. 
'11 E.M. 

'97E.M. 

'17 E.M. 

'24E.M. 

'09E.M. 

NORTH DAKOTA 
MANDAN 

Olson, Walter S. 
Sylvester, Robert E. 

'25 E.M.Geol. 
'27E.M.· 

OHIO 
CLEVELAND 

Jerabek, Theophil E. 
Rose, William A. 
Sowle, Lawrence K. 

LoRAIN 
Wiley, R. E. 

MANSFIELD 

Boreen, Milden S. 
J\-fARION 

Johnson, Ralph L. 
MASSILLON 

. Hebling, J. A. 
MIDDLETOWN 

Johnson, W. S. 

OKLAHOMA 
CARDIN 

'27Met.E. 
'06 E.M. 
'03 E.M. 

'26 Met. E. 

'26 Met.E. 

'26 Met.E. 

'28 Met.E. 

'28 Met.E. 

Winther, Arno '03 E.M. 
MusKOGEE 

Larson, Clarence L. '10 E.M. 
OKLAHOMA CITY 

Edwards, Frank R. '08 E.M. 
OKMULGEE 

Levorsen, A. Irving '17 E.M. 
PoNcA CITY 

Knutson, Clarence J. '24 E.M. 
SEMINOLE 

Walter, Rollie B. '12 E.M. 
TuLSA 

Conhaim, Howard J. '23 E.M. 
Elson, William H. '17 E.M. 
Foley, Lyndon L. '18 E.M.Geol. 
Giltinan, George M. '10 E.M. 
Kamb, Hugo R. '25 E.M.Geol. 
Williams, Paul S. '15 E.M. 

OREGON 
LINNTON 

Larson, Ernest L. '14 E.M. 

PoRTLAND 

Anderson, Joseph H. '11 E.M. 

PENNSYLVANIA 
BETHLEHEM 

Huck, George M. 
Johnson, George A. 
Russell, Charles B. 

EAST PITTSBUII.GH 
Krogh, Alvin T. 

NEw CASTLE 
Barr, ]. Carroll 
Griswold, Willis R. 

PITTSBURGH 

Copeland, William A. 
Swenson, Clifford H. 

ScRANTON 
Caddy, H. T. 

'26 Met.E. 
'25 Met.E. 

'23 E.M. 

'16 Met.E. 

'22E.M. 
'23 E.M. 

'20E.M. 
'23 E.M. 

'27E.M. 

TENNESSEE 
CHATTANOOGA 

Barker, Clifton T. '22 E.M. 
IsABELLA 

Alexander, James W. '26 E.M. 
Hendry, Lynne D. '27 E. J\ti. ( Geol.) 
Kegler, Vern L. '23 E.M. 
Martin, Henry K. '26 E.M. 

KNoxviLLE 

Thomassen, Mark W. '26 Met.E. 
MEMPHIS 

Hanson, J. Bernard '13 E.M. 

TEXAS 
AMARILLO 

Hubbard, William E. '17E.M. 
BROWNWOOD 

Clay, J. Withers '23 E.M. 
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Aerial 'View ifC!e'Ve!and, Ohio, Jhowinf{lhe Union Terminal Tower 

C LEVELAND, Ohio's largest city, was founded in 1796 by 
General Moses Cleveland, and is an important lake port and 

railroad center. 
In common with our other large cities, land values in Cleveland 

are increasing steadily and this makes it necessary and economical 
to construct taller buildings, which displace older commercial 
structures. 

Vertical Transportation made the tall building possible, and by 
so doing added immeasurable wealth to the natioi1. The history of 
Vertical Transportation began in I 8 52, when the Otis organization 
produced the world's first safe elevator and since then our l'arge 
cities have built higher and higher and the end is not yet in sight. 
Through all of this development the Otis name has been consistent
ly identified with every important IJ!lprovement in this field. 

ELEVATOR COMPANY 
OFFICES IN ALL PRINCIPAL CITIES OF 'J:HE WORLD 

Patro11ize our advertisers and mention the Techno-Log. 
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Crsco 

Dovre, Adolph 
Lewis, J. Whitney 
Wilcox, Fred H. 

DALLAS 
Aronson, Sam 
Bierman, Alfred C. 
Whitson, Lloyd R. 

EL PAso 
Quinn, Howard E. 

FORT WORTH 

Coryell, Lewis S. 
FREEPORT 

Lee, Clarence 0. 
SAN ANGELO 

Wheeler, James D. 

'16 E.M. 

'12 E.M. 

'23 E.M. 

'16 E.M. 

'14 E.M. 

'11 E.M. 

'18 E.M. 

'17 E.M.Geol. 

'24 E.M. 

'20 E.M. ( Geol.) 
WICHITA FAI~LS 

Tollefson, E.· H. '23 E.M. 
\VINK 

Van Duzee, Everett N. '26 E.M. 

UTAH 
CEDAR CrTY 

O'Connor, Edward S. '06 E.M. 
EuREKA 

Sebenius, Carl H. '21 E.M. 
INTERNATipNAL 

Nichols, William J. '21 Met.E. 
IRoN SPRINGS 

Urquhart, George K. '15 E.M. 
SALT LAKE CITY 

Larsen, R. !VI. 'Z4 E.M. 

WASHINGTON 
DAVENPORT 

Campbell, William L. '00 E.M. 
KELSO 

Jones, Philo E. '10 E.M. 
MoNTESANO 

Levy, J. H. '2'3 E.M. 
PuLLMAN 

Ingersoll, Guy E. '18 E.M. (Geol.) 

WEST VIRGINIA 
CLARKSBURG 

Moga, Gregory 
HuNTINGTON 

Haase, Conrad C. 

'22 E.M. 

'26 Met.E. 

THE MINNESOTA TECHNO-LOG 

WISCONSIN 
MELLEN 

Sponberg, Edwin C. 
l\1ILWAUKEE 

'21 E.M. 

Scheid, Carl F. '25 Met;E. 

WYOMING 
LARAMIE 

McCarty, Edward P. 
SALT CREEK 

Walter, Rollie B. 
SuNRISE 

Moenke, William F. 

AFRICA 

Congo-Beige 

'00 E.l\1. 

'12 E:M., 

'06 E.M. 

ELIZABETHVILLE, KATANGA . 

Walker, E. Harold ''.11 E.M. 

Nortl;l Rhodesia 
N. Cii:ANGA 

· Andrews,, Thomas F. '26 J;l.M.Geol. 
Armstrong, Lee C. ' '27 E.M.Geql. 
Heins, M. K . _ '28 ·E.M.Geol." 
LaTendresse, H, E, --'23 E.M.Geol. 

Portuguese West .. :Africa 
ANGOLA 

Ernster, Orner ·F. 

ALASKA 
FAIRBANKS 

Egleston, 0. J. 

AUSTRALIA 
SYDNEY 

Mann, Victor I. 

BELGIUM 
BRUSSELS 

Butler, William V. 
Grant, Roy C. 
Middleton, John L. 

ERIE 

CANADA 
British Columbia 

Oscarson, Phillip E. 

'17 E.M. 

'OOE.M. 

'25 E.M. 

'15 E.M. 

'09 E.M. 

'23 E.M. 

'24 E.M. 

KAMLOOPS 

W allinder, Arthur 
PoRTEAU 

Burgess, Thomas 0. 

Manitoba 
WINNIPEG 

Curran, Francis J. 
Fosness, Arthur W. 

Ontario 
GOWGANDA 

Swanson, ,Axel H. 
HAILEYBURY 

Bischoff, Harry E. 
. KIRKLAND LAKE 

Heath, Clarence L. 
SouTH PoncuPINE 

Jackson; C. F. 

Quebec 
'MONTREAL. 

Cohen_, Samuel W. · 

'12E.M. 

'01 E.M. 

'24 Met.E. 
'13 E.M. 

'10 il.M. 

'10 E.M. 

'10 E.M. 

'07 E.M. 

'03 E.M. 

CENTRAL AMERICA 

Hondur~s 
MINAS DE ORo 

Brosius, H~rold L 
SAN JuANcr:ro 

Zanger, Eugene 

CHINA 
CHANGSHA, HuNAN 

Huang, Ta Heng 
MuKDEN, MANcHtrRrA 

Hsieh, Chung 
PEKING 

Chie, San Sieh 
SHANGHAI 

Kwong, Yih Kun 

CUBA 
PROVINCE PrNAR-DEL-RIO 

Devereux, Francis C. 

'04.Met.E. 

'21 E.M. 

'24_E.M. 

'18 E.M. 

'22 E.M. 

'17 E.M. 

'04-E.M. 
PROVINCE DEL Rro, l\1ATAHAMBRE 

Wachtel, Dean E. '26 E.M. (Geol.) 
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ENGLAND 
NEWTON AnBOT, DEVONS:fiiRE 

Brackenbur-y, Cyril '98 E.M. 

INDIA 
BuRMA 

Calhoun, Allan B. '05 E.M. 

MEXICO 
EL ORo, OsTADO DE lVIExrco 

Flynn, John G. ''03 E.M. 
AnrZPE, SoNoRA 

Hammond, Arthur H. '1:3 E.M. 
Jahn, William F: '11 E.M. 

CANANEA, SoNORA 
McKay, Henry S. '05 E.M. 

CHIHAUHAU 

Calhoun,. Robert A. '23 E;]V{; 
DuRANGO 

Hezzelwood, G. W. '23 E.M. 
SrERRA Mor ADA 

Quinn, Max F. '21 E.M. 

SOUTH AMERICA 
BuENos ArnEs, ARGENTINE 

Harrington, George L. · '12 E.M. 
LLALLAGUA, BOLIVIA 

Bailey, A. K., Jr. '20 E.M. 
CHUQHICAMATA," CHILE 

Dopp, J. Lawrence '17 E.M. 
Pabst, Henry A. '23 E.M. 
Pixler, Everett T. '27 E.M. (Geol.) 

RANQUAQUA 
Hedlund, Wilmer '28 E.M. 

CoLOMBIA 

Arnold, Lowell W. '27 E.M. 
Olson, Walter S. '25 E.M. (Geol.) 

AMALFr, CoLOMBIA 
Probst, Elmer· A. '07 E.M. 

BARRANQUILLA 

Wheeler, James B. '20 E.M. 
CASAPALCA, PERU 

Sanchez, Richard M. '15 E.M. 
CERRO DE PASCO 

Hosted, Joseph 0. '19 E.M. 
QurRIVILCA, VrA TRUJILLO 

Goldberg, Samuel B. '19 E.M. 
MARACAIBO, VENEZUELA 

Echebarria, Luis de U. '22 E.M. 

BROWN Certified· TANKS 
The Partial List of Our Products 

BULK STORAGE TANKS-VERTICAL OR HORIZONTAL 
UNDERGROUND STORAGE TANKS-BLACK OR GALVANIZED 

Any of the above tanks furnished with Underwriters Label when built to conform 
with Underwriters specifications. 

TRUCK TANKS-GASOLINE and FUEL OIL WAGONS and SLEIGH TANKS
ALL TYPES TRACTOR TANKS-SINGLE OR MORE COMPARTMENTS 

Truck Tanks Insufated if desired. 

COMPOUNDING KETTLES-STEAM JACKETED and AGITATOR 
STEEL BARRELS-DRUM TYPE 

We also handle a complete line of the highest grade Line Valves, Quick Opening Valves, Faucets, 
Vents, Pumps and Fittings, together with such accessories as Buckets, Funnels, Hose, etc. 

Blue Print Service Our Own Construction Crew 

BROWN SHEET IRON & STEEL CO. 
97 8 Berry Avenue ST. PAUL, MINN. 

Patronize our advertisers and mention the Techtzo-Log. 
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''Northern States''~ 
Service 

hundreds of cities and towns of the Central 
Northwest the term "Northern States Service" 
is synonymous with "good public utility 

service." 

It means service day and night to stores and fac
tories and homes-service . for light and power, 
cooking and heating. 

It means that every effort is being made to ex
tend the advantages, of electric service to farms and 
rural communities. 

It means that rates are consistently as low as it is 
possible to make them-rate reductions made dur
ing 1928 alone, will save customers of the Company 
more than $1,000,000 annually. 

It means that the Company endeavors to show its 
customers how ~lectric and gas service and the ap
pliances which utilize those services can be applied 
to the problems of factory operation and household 

economy. 

In a word, "Northern States Service" means 
"Good Service." 



/ 

Developm~nt 
CoMPRESSED air is now one of the three 
great po\Ver-transmitting media. Because 
of this, the present-day compressor is neces
sarily a model of smoothness and efficiency. 

The big compressors shown above con
trast sharply with their predecessors of 
thirty years ago. The earlier machines 
were cumbersome, . unwieldy units of 
low capacity and even lower efficien
cy. But the modern types, developed 
with all the care of skillful engineers, 
are made for every industry and every 
type of work; they are, in fact, no less 
essential than the 

Many I-R Compressors are equipped 
with the patented five-step Clearance Con
trol, by means of which regulation is ob
tained in five successive stages. This 
method of regulation (viz., full, %, Yz, 74:, 
and no load) means that the power reduc
tion is practically in direct proportion to 
the reduction in load. 

Ingersoll-Rand Compressors are built in 
more than r,ooo sizes and types, their 
capacities ranging from 7 to over ro,ooo 
cu. ft. per minute. Like the other 
I-R products, they are universally 

numerous mechanical 
devices now powered by 
electricity and steam. 

INGERSOLL-RAND COMPANY 
known, and today you 
will find them in ev
ery country of the civil
ized world. 

11 Broadway New York City 
Offices in principal cities the world over 

In ersoll· Rand 
P,atrouize our advertisers and metztion tltc Techno-Log. 



ENG!FEERING t'IBRARY ( 4; 

MAIN ENG 

Generating Brain Power 

You will see this 
monogram on the 
powerful motors of an 
electric locomotive 
and on the conven
ience outlet where you 
plug in a floor lamp
always and every
where it is a safe 
guide to electrical 
quality and dependa
bility. 

BRAIN power, not horsepower, is the 
chief operating requirement of the 

electrical industry. 

This requirement must be continuously 
anticipated to provide leaders for the 
future. Accordingly, each year, more 
than 400 picked college graduates come 
to the General Electric Company for 
a post-graduate course in electrical 

·science. 

With a faculty including inventors and 
engineers of international · distinction, 
something more than electrical knowl
edge is imparted to these young men. 
Here they also find inspiration which 
prepares them for leadership in this 
electrical age. 

95-637Da 

GENERAL ELECTRIC 
GENERAL ELECTRIC COMPANY, SCHENECTAJ;>Y, NEW YORK 


