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To Make Pipe Fillings Serve You Beller! 
Relentlessly, the pressure indicator moved 

past 5,000 . . . 10,000 . . . 20,000 pounds. 
Not until it reached 21,350 pounds, did this 
%" Grinnell Tee completely flatten out . 

sacrificed to prove the superior qualities of Grinnell 
Malleable Iron Fittings. 

Even more important than the extra strength, 
this ruthless test shows the super-toughness Grin

nell Malleable Fittings possess because they're 
made from Air-Furnace metal. For, the Grinnell 

Fitting merely flattened out at terriffic pressure, 
where poorer quality fittings shattered into frag~ 
ments at only 16,500 pounds! 

Whether they serve on your household water 

pipes or in heavy-duty systems, Gr~nnell Fittings 
give you extra safety margin and extra assurance 

against trouble. This is but one typical ex

ample of the extra service values that con

sistently go with Grinnell Products ... auto

matic sprinkler fire protection systems, pre

fabricated piping, unit heaters and others, alike. 

It illustrates why Grinnell is the outstanding name 

"Whenever Piping Is Involved"! Grinnell Com

pany, Inc., Executive Offices, Providence, R. I. 

Branch offices in principal cities. 

Grinnell CompatJy, Inc. • Grinnell Company of the Pacific • 
Grinnell Company of Canada, Ltd. • General Fire Extinguisher 
Company • American Moistening c·ompany • Columbia Malleable 
Castings CorporatiotJ • The Ot1tario Malleable Iron Company, Ltd. 

GRINNELL 
WHENEVER PIPING IS INVOLVED 



Suppose you were designing a heavy-duty lathe for 
precision work-where tolerances as close as one 
ten-thousandth of an inch had to be held; where 
heavy cuts would be the rule. How would you mount 
the work spindle? 

If you knew your bearings you would mount the 
spindle on TIMKEN Bearings front and rear. Then 
you would be assured of permanent spindle rigidity; 
freedom from chatter under any cutting load; any 
spindle speed; any rate of feed. In other words, 
accuracy. The spindle would turn smoothly because 
there would be no friction to hamper its movement. 

Power demands would be lower. Radial, thrust and 
combined loads would be carried safely under all 
operating conditions. 

By following the above procedure you would be 
doing what an overwhelming majority of .+he lead~ 
ing heavy-duty machine manufacturers have. been 
doing for a long time. 

If you would like to know more about the application 
of. TIMKEN Bearings in all kinds of machine tools as 
well as in many other kinds of equipment write for 
a free copy of the Timken Reference Manual. Know 
your bearings-be a better engineer. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, 
motor trucks, railroad ears and locomotives and all kinds of industrial 
machinery; II M KEN Alloy Steels and Carbon and Alloy Seamless 

Tubing; and TIMKEN Rock Bits. 
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A U T H 0 R S 
So you don't 

want to be dra:ft
ed? Well, fellows, 
the man in the cen
ter of the Insti
tute's draft situa
tion is Deain 
Samuel C. Lind; 
In his position as 
head of the Insti
tute -of Technol
ogy and also as a 
member . of the 
University com
mittee on the 
draft, he decides 
whether it will be slide rule or rifle. Thus you see that he is 
well qualified to write the article on selective service as it 
affects the college man. So far, 'Dean Lind has received 369 
applications for deferment; of these, 321 have been granted. 

Back in 1915, a fellow chemist got Dean Lind interested in 
trout fishing, and it's been his favorite sport since. Last sum
mer, he got away for 10 days among the streams of Wyoming 
and Montana. Roughing it in the open and casting a fly for 
the wary trout are his idea of a perfect vacation. Golf also 
has always captured his fancy, and last winter with the advent 
of the new Union, he renewed an interest in bowling. How
ever, he claims to be no expert at either; as he terms it, he 
has trouble with the figure 100-keeping above it in bowling 
and below it in golf. 

If you want to snap Mr. Robert M. Saunders out of a day
dream sometime, just holler, "Five gallons of high and make 

it snappy." Yes, Mr. Saun
ders, E.E. instructor, work
ed his way through college 
servicing cars at a St. Paul 
gas station. He graduated 
from the University of Min
nesota in 1938 with a B.S. 
degree and hopes to get his 
Master's in the near future. 
As a requirement for the· 
latter, he has conducted ex
periments on induction mo
tors. As a design engineer 
of large machinery, Mr. 
Saunders has been employed 
by the Electric Machinery 
Mfg. Co. the past two sum
mers. The institute may 
find Mr. Saunders around 

for some time; he prefers the atmosphere' of education to the 
"squeeze" of industry. Students attention: this instructor is hu
man; he confesses that he doesn't relish studying. Handball and 
squash are his favorite sports w.hen he finds time 'for them. For 
recreation, Mr. Saunders likes photography and music; the music 
may be either classical or popular, but he insists it be well played . 

• 
The editorial policy of the TECHNOLOG is to present. material for 

technology students which it is hoped will strike a· happy medium between 
the superficial and the highly specialized. 

The MINNE·SOTA TECHNOLOG is published monthly October 
through May, by the students in the Institute •of Technology of the 
University of Minnesota. 

The purpose of the TECHN<;lLOG is two-fold: first, to put in' the 
han~s of TE~HNOLOG subscribers highly worth-while and interesting 
readmg matenal; second, to offer technology students an invaluable oppor-
tunity to get writing, selling, and working-with-·others experience. · 
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• 
BY RICHARD OPLAND Ch.l::., '43 

"There goes one aggressive fellow. A real mixer, that boy!" 
Such might be the remarks as AI Wedge leaves any group 

of students. Al is the author of the article on streamlined 
education. It seems that Mr. Wedge worked in Chicago last 
summer and had the chance to visit Northwestern University 
for the lowdown on their new cooperative plan of education. 
An active fellow, 
AI is vice presi
dent,of tHe Union 
Board of Govern
ors, a member of 
the TECHNOLOG 
Board, and a 
member of the 
executive com
m i t t e e of the 
Tech party. For 
sports, AI likes 
golf and basket 
ball; for a hobby 
-well, AI says 
people are his 
hobby; he likes to 
be in the midst of 
things. A. career 
as a sales engineer is the goal of Mr. Wedge after he graduates · 
next June. 
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This tnonth's cover illustt·atiou is the 

result of a Platt-Rockwell duo. Platt 
did the drawing, Rockwell the photo. 
Rock then put the two togetlJer to g1ve 
us a result that could he called "out of this ·world." 
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large: Arthur Brickman; Henry Stinger, 
Thomas Matteson; Others: Dale Drink
water, Aero. E.; Howard Lindow, Ag.E,; 
Charles Dahlgren, C. E.; · Edward Cisek 
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Ecklund, E.E,; James Mitchell, M.E.; 
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I T ' S 

YOUR 
F U T U R E 

.,.r HERE can be little doubt that the think
ing minds of America in considering 
the present situation will inevitably di

verge to the future. For the last depression, 
t6o recent to be a memory and too repugnant 
for an encore, should serve as a constant re
minder of the immense problem of post-de
fense adjustments. It has been said and wide
ly recognized that America's greatest single 
task for the future is to secure a full output 
from its human and material resources. 

Such a problem is a direct challenge to 
American progressiveness and industry, quali
ties typically ours since colonial clays: As long 
as there are those in whom these traits are im
bedded, America can and will meet the prob
lems that oonfront her. Where once the 
pioneers were faced with the challenge of 
Nature, they are now faced with the challenge 
of science. The tools are no long-er the axe 
and the oxen and the plow. They are the 
tools of science and society. 

But such tools are foreign to untrair,ed 
minds. The path of progress must therefore 
be determined by the technically and socially 
skilled. What is more logical than to assume 
the best source of such skill to be great in
stitutions such as our own. 

Trite as it may seem to the bewildered 
freshman, .the sophisticated sophomore, the· 
t'ired junior, or the worldwise senior, out of 
their number must come these meri whose 
eyes are filled with a vision of the future, a 
vision of new industries, new 'Commodities, 
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and better standards of living. They see clean, 
livable apartments where now sprawl ugly 
slums; broad, safe highways where now wind 
narrow, torturous roads. They see fields of 

·grain which no longer grow for food alone, 
the luxuries of yesterday transformed into 
the necessities of today by the miracle of 
plastics. All this the engineer can accomplish. 

But yet there is more. For hand· in hand 
with technical progress must inevitably come 
social progress. In the past the engineer has 
been accused, with some justice, of ignoring 
his social responsibilities. The basis of such 
an accusation should be erased for perhaps no 
mind is better trained for logical thinking, 
social or otherwise, than that of the engineer. 

Regardless of who is to be blamed, it is an 
unfortunate truth that society has remained 
a stumble behind rather than a jwnp ahead of 
technological development, 'Man is differen
tiated from the machine. He has qualities of 
kindness, pity, tolerance, a sense of beauty, 
the capacity for abstract thought. . He can 
therefore never be dominated by the machine. 
But his society can be hutt, hindered, or de
stroyed by his attitude toward it. 

It is clearly the obligation of every engi
neering student to recognize and prepare for 
the responsibility which will be his . in the 
future. He should bend every effort toward 
securing a sufficiently broad education that 
he may best serve the country whose futnre, 
in however small measure, depends on his 
present. :.1 

.j') 
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... r HIS is a streamlined age we live in 
-fast moving! We have new and 
faster mode.s of transportation, 

quicker and farther-reaching means of com
munication, far-reaching discoveries in 
chemistry; in fact, every modern develop
ment is aimed f~ward more speed and 
greater efficiency. Therefore it is only 
logical that education and especially our 
particular interest, engineering education, 
should fit itself in with this fast moving 
civilization and seek to turn out men and 
women more capable of "jumping aboard 
the streamliner." 

The cooperative plan, first established in 
1906 by Herman Schneider, Dean of the 
College of Engineering and Commerce at 
the University of Cincinnati, is a new trend 
in education which is being adopted more 
and more by technical schools throughout 
the United States. Among the 20 or more 
universities employing this system are 
Georgia Tech, Cqrnegie Tech, So. Meth
odist, Drexel Institute, Arniour Tech (now 
the Illinois Institute), U. of Tennessee, and 
U. ~f Cincinnati. The cooperative plan 
combin.es the usual academic study of the 
engineer, who clevises methods and ma
chines, with the practical work of the me
chanic, who translates them into action. 
Each type of training naturally increases 
the value of tile other. 

With the principles taught him in class 
fresh in his mind, the student takes his 
place in industrial activity, where the value 
o'f particular subjects and industrial meth
ods and of a· broad understanding of nu
merous apparently unrelated fields, is im
pressed upon him. When he co111pletes his 
period in industry he returns again to col
lege and finds that his academic work as
sumes a new and interesting significance. 

A school. which has just recently adopted 
the cooperative system for engineering stu
dents is Northwestern University at Evans
ton, Illinois, a member of our own Big 
Ten conference. Since this university's 
engineering school has a typical "set-up," 
a better unc(erstancling of the entire plan 

. may be had by explaining its organization. 
The adoption of this new educational trend 
came hand in hand with the large expansion 
of the engineering school made possible by 
the Walter P. ·Murphy Foundation's gift 
of seven million dollars. Mr. Murphy, an 
inventor, and president of the Standard 
Railway Equipment Co., has been vitally 
interested in the cooperative plan for 
years. The foundation chose Northwest
ern because of its location in north central 
United States and its proximity to one of 
the greatest and most diversified industrial 
areas in the world. The system has been 
partially in operation at Northwestern since 
1939 and, as the new $4,920,000 building is 
being completed, full operation will be 
reached early in 1942. 

Dean o'f the new school is 0. W. Esh
bach, who holds E.E., M.S., and D.Sc. de
grees. He came to N. U. from American 

real value to them. Some of his selling 
points include: the development of partially 
trained men, thus saving industrial studet1t
trammg expense; the development of 
"proved" men, eliminating the chance which 
companies take in hiring men about whom 
they know con'lparatively nothing; and the 
general development of more capable engi
neers. ~ 

The companies that sign up with the 
director agree to give a progressive, diversi
fied training to a stipulated number of stu-

. dents during the five-year .period of school
ing. This means that mostly the larger con
ceri1S are interested in the program, since 
they are the only companies who can offer 
varied experience to the students, and who 
stand to profit most by this widespread 
training program which usually supplements 
one already in operation. 

Five-Year Course 
The student's time in the five-year engi

neering. course is arranged according to 
this program ! The three quarters o'f the 
freshman year are spent in getting oriented 
to college life and serve as a proving pe
riod of entrance to school ; the summer 
following the first year is an optional work 
or vacation period; beginning the second 
year and continuing through the second 
quarte!· of the. fifth year, the student spends 
alternate quarters in school work and in
dustrial training; all students attend aca
demic classes the last quarter of their fiHh 
and final year. This totals eleven quarters 
academic work and seven quarters indus
trial work. Following the first year the 
freshman class is divided into two groups; 
one group attends classes while the other 
is in industry, and vice versa, throughout 
the course. Thus each industrial job is 
held down by a "pair" of men who alter
nate each quarter. This results in the posi
tions being filled continuously, by different 
men each three months' period. 

The student's scholastic record is kept as 
in any school. His industrial rating is re
corded differently. In order to receive 
credit for a quarter in industry~ the stu-

.;:/ ./Vew. <J~ted !Jn Cn'jiHeelUH'f eWVUcula 

GOOPERATIOH 
Telephone and Telegraph Company in New 
York where he was engaged in personnel 
work. Before this he taught electrical engi
neering at M.I.T. and Lehigh University. 
The Director of Industrial Relations, Mr. 
F. G. Seulberger, sells the system on a 
business-like basis to the industrial corpora
tions which are necessary for the snccess
ful operation of the cooperative plan and 
supervises the placement of the students in 
industry. He must colwince the heads of 
these large concerns that the plan is of 

dent must satisfy both the employer and 
the school. In addition, he is required to 
write a report which covers' in detail every 
pha'se of the work done, including a time 
schedule and discussions of the physical 
plant, the products, the manufacturing pro
cesses, the company policies, and construc
tive criticisms. Reports are not accepted 
without illustrations ~f some kind with 
their accompanying descriptions. All re
ports must be written to both the employer 
and instructor and must be acceptable to 
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the Department of Industrial Relations be
fore credit is given for the Wiork. These 
reports serve as an incentive to the student 
to observe as much of the plant activity as 
possible beyond that of his own job, to 
develop the student's ability to write good 
engineering reports, and to generally in
crease the student's value -to himself and 
to his employer. In addition the employer 
rates the student through the use of a 
form given out by the Director. Here 
the student is graded on his ability to 
learn, his personality, his dependability, and 
his quality and quantity of work. These 
results must be interpreted wisely because 
of the "human equation" involved, and for 
this reason an A-B-C-D rating is not used. 
One employer when questioned as to the 
abilities of a student who received just 
an average rating replied, "Oh he's one 
of the best boys I have had, but he's an 
apprentice:" In other words, the employer 
was comparing this student's work with 
that of an experienced employe. However, 
these rating sheets prove very valuable in 
aiding the student to discover his short
t-otnings. · 

Industrial Cooperation 
While at work, the student is paid the 

going wage for the work which he is 
doing. At the present time the average 
wage is $89.00 per month and is going up. 
Since these cooperating companies are 
spread over a wide area, an effort is made 
to place each student in his home locality 
as well as in the industries in which his 
interests lie. Neither pay nor home place
ment is the main 'factor in placing students. 
Some students may earn part of their 
school expenses while working but this is 
not an aim of the cooperative plan. The 
present industrial program covers ten states 
and many times that number of industries. 
Typical cooperating industrial firms at the 
present' include: The Public Service Com
pany of No. Illinois-the largest single em
ployer, Carnegie-Illinois Steel Corp., Stand
ard Railway Equipment Company, Kellogg 
Company, Portland Cement Company, Ptire 

the upper quarter of their high school grad
uating class and some in the second quarter 
of their class who pass a special examina
tion. Each prospective student, in addition, 
is interviewed by the Department of In
dustrial Relations t~ determine his "em
ployability" or ease of placemeht in indus
try under the cooperative plan. Once en
tered, the student must show his interest 
as evidenced by both his scholastic and 
industrial records in order to remain in the 
course. 

Two advantages will result from the 
Institute's method of operating the co
operative plan. One is that a beginning 
student will be required to complete satis
factorily a year's work in elementary the
oretical studies before he will be placed in 
an industrial job. Another advantage IS 

the three-month work period which is 
neither too short to permit the student to 

OH EOUGHTIOH 
Oil Company, duPont, Crane Company, 
Illinois Bell, Link Belt Company, Minne
apolis Honeywell, Bendix Corporation, Con
tainer Corporation of America and- Delta 
Star Electric. 

With this,new system in operation N. U. 
Technological Institute has found that many 
more students wish to e,nroll than can be 
accommodated. In order to enroll the best 
students, those who will do acceptable work 
in both school and industry, the enrollment 
is restricted scholastically to students in 

BY ALBERT C. WEDGE, M.E. '42 

learn the methods and operations of the 
job nor too long to keep him from studies. 

Since its founding the original engineer
ing school has graduated only seven hun
dred students, while under the new plan 
the student body of the Technological In-. 
stitute will number some eight hundred 
students and can be enlarged to twelve 
hundred students with no addition to 
equipment. The first class to graduate un
der the new system will be the -class of 
1944. The faculty has been doubled to 
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cope with the increase in enrollment. The 
new curricula includes chemical, civil, elec
trical, and mechanical engineering. Besides 
required courses in each branch ·of engi
neering the work includes courses in liberal 
arts, commerce, and the social sciences. The 
physics and chemistry departments of the 
university are housed in the Technological 
Institute building. 

The Murphy Foundation's gift has made 
possible the expansion of not only the en
rollment .but also the physical plant and 
equipment of the tech school. The origipal 
grant of $6,.735,000 was divided as fol
lows : $4,920,000 ior building construc
tion; $1,350,000 for equipn'ient including 
$500,000 for special laboratory equipment; 
$200,000 for demolition of the old and par
tial cons'truction of the new Patten Gym
nasium which s~ood on the building site; 
$50,000 for moving the Dearborn Observa
tory and Phi Kappa Psi fraternity house, 
both of which were on the building site; 
$25,000 for s-cholarships over a five-year 
period ; and the remainder to cover an 
addition to the central heating plant and 
the estimated operating deficit for the 
first five years. 

There are three auditoriums, one of 800 
seats and two of 300 seats each; five lec
ture rooms, one of 200 seats and two of 
125 seats each; 86 offices, both double and 
single; 24 classrooms, conference and semi
nar rooms; at least 35 labratories for draw
ing and experimentation ; and a library with 
a spacious reading room and stacks to hold 
75,000 volumes. A student lounge and a 
fully equipped kitchen are also available. 
All laboratories, cla.ssrooms and offices have 
modern fluorescent lighting. 

The six wings are taken over one each 
by the chemical, civil, mechanical, and elec7 

trical engineering departments and the de
partments of chemistry and physics. The 
classrooms, auditoriums, and remaining 
parts of the building are used by all the 
departments. The apparatus and testing 
equipment for every laboratory, purchased 
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at a total cost of $1,350,000, is the best 
available at the present time. 

The main laboratory for chemical engi
neering is the unit operations laboratot·y. 
This laboratory has been designed to ac
commodate the usual chemistry courses. In 
addition, a section of this lab extends to 
the height of two stories arid another 
smaller section to three stories to take 
care ~f tall equipment such as fractioning 
columns and absorption towers. The lm
midification and dehumidification lab is 
equipped to study the fundamental phenom
ena involved in material transfer between 
gaseous and liquid phases and will be used 
for undergraduate work on the unit opera
tions involved. The laboratory for physico
chemical measurements is equipped to se
cure data of various kinds for use in 
chemical engineering calculations, while the 
process development lab is set up with 
semi-works scale units for carrying out 
the various steps in chemical manufactur
ing. processes. A special part of this sec
tion is set aside for research and develop
ment in the field of high pressure flow 
processes. The physical metallurgy labs 
have three functional divisions: cutting, 
grinding, and polishing metal and alloy 
specimens; melting and casting metal mix
tures and heat treating; visual and photo
graphic equipment for microscopic exami
nation of polished metal surfaces. Research 
facilities for. physical metallurgy are also 
provided. 

Testing Equipment 
Equipment is available in the civil engi

neering laboratories for the study of sani
tary engineering and building, and highway 
construction. The largest of the many 
testing machines located here are the trans
verse-universal testing machine capable of 
applying a compressive or tensile load uf 
1,000,000 pounds at the midspan of a 
beam 55 feet long and the hydraulic press 
capable of exerting a compressive load of 
5,000,000 pounds, which make it possible to 
test columns and beams of nearly any size 
or s.qape. A vibrations lab equipped with 
static and dynamic balancing machines and 
a polarized light laboratory are used to 
test materials under loads. The soil me
chanics lab contains equipment adequate for 
coniplete instruction and research in this 
new field. There is also a large hydraulic 
lab with a 55-foot standpipe, a sanitary lab 
equipped for water and sewage analysis, and 
a cement and concrete testing lab where 
tests can be made under extreme conditions 
of temperature and humidity. Associated 
with the concrete and soils labs is a high
way laboratory established for studies of 
location, design, construction, and mainten
ance of highways. The entire civil engi
neering laboratory section is one of the 
most complete to be found anywhere. ·• 

M.E. Labs De Luxe 
The mechanical engineering section is 

unique in that it is mounted on a separate 
. foundation isolated from the rest of the 
building so that the vibrations of the heavy 

0 testing machinery will not reach the 
otht;r laboratories. The ground floor of 
this section houses the condensers for the 
steam equipment, heating and refrigeration 
units, and a service machine shop. A large 

8 

cold room designed to operate as low as 
-75 deg. F. is available to test mechanical 
equipment and storage effects at low tem
peratures. Provisions have been made in 
this room to admit a complete automobile 
as well as test engines for low tem
perature operation and starting. Four 
special test rooms have been built in this 
section for testing internal combustion en
gines and the fuels for these engines. In 
the sub-basement of the building are located 
two tanks with a capacity of 18,000 gallons 
to provide cooling water at a coptrolled 
temperature for the condensers and to act 
as sump pits for the testing of large pumps. 
Underground, outside of the building, are 
ten storage tanks for gasoline and fuel 
oils. On the second floor of this wing are 
the pattern, foundry, and machine-tool 
shops and the welding, heat-treating 
and metallography laboratories, all fully 
equipped. The main laboratory on the first 
floor is laid out tci facilitate the testing of 
mechanical equipment. Here pumps, fans, 
and engines may be brought in and tested 
through the use of three large dynamo
meters. A row of steam engines and tur
bines are available on this floor as per
manent test units in the study of the prop
erties of steam. The remainder of this 
floor is given over to air flow and air 
cot~ditioning equipment. Located here is 

tection and industrial control and houses 
certain demonstration equipment. In addi
tion to the laboratories mentioned above 
one room has been set aside for the Radio 
Club where a 200-watt amateur radio trans
mitter is housed. 

Student activities among engineers in 
the past have been limited to the A.S.M.E., 
A.S.C.E., A.I.E.E., Radio Club, and Tau 
Beta, an honorary fraternity petitioning to 
Tau Beta Pi for membership, ;md, of 
course, campus wide activities. With new 
facilities, it is the hope of those interested 
to not only strengthen the present activities, 
but also to expand the field to include some 
new interests such as an engineering maga
zine like our own TECHNO-LoG. 

It was originally planned to begin the 
complete program this fall but several un
foreseen obstacles have arisen to delay 
work. The first of these was a fire thought 
to have been caused by smoke pots us'ed in 
construction which occurred on a cold, 
windy day last winter causing' a damage 
totaling $635,000 and which greatly delayed 
progress on the building. The other obsta
cle resulted from the inability to obtain 
some needed supplies and equipment because 
of defense work Much of the equipment 
has been ordered and stored, however, and 
it is hoped that the remainder will come 
through with little delay. Civil engineer-

Engineering Building at Northwestern University 

a separate room of about 700 square feet 
of floor space which can be used to ap
proach actual conditions during tests. 

Through the electrical engineering labora
tories power is supplied from a 120 ampere
hour, 300 volt, lead storage battery and 
an electrical substation power-supply to all 
the laboratories of the building. The elec
trical machinery lab and other divisions 
requiring heavy currents are located on the 
basement and part of the first floor 
near the power source. Perhaps the most 
interesting laboratory section is the high 
voltage lab. The equipment here includes a 
1,500,000 volt impulse ("man-made light
ning") generator, a 500,000 volt 60 cycle 
supply, ·a power follow transformer, a 
cathode ray oscillograph, and similar asso
ciated apparatus. The illumination lab is 
laid out for studies in photometry and 
luminaire design. ·The relays and control 
lab is used for study o( power system pro-

ing, chemistry, and physics should be par
tially located by September with the me
chanical and electrical departments in place 
about the first of the year. The first com
plete school year in the new building then 
will be 1942-43. 

The new school, both in physical and 
organization make-up, is one of which the 
whole engineering profession can be proud. 
N. U. should indeed be grateful to the 
Murphy Foundation for the grant which 
made this school possible. In· the words 
of W<1lter Dill Scott, President Emeritus 
of N. U., "The new school is significant 
for industry because it will develop men 
who through careful selection and rigid 
training offer the greatest promise of mak
ing contributions to the industry and the 
engineering profession. It is significant for 
the engineering student because it is de
signed to furnish a training that will de
velop him to his maximum possibilities." 
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InDUSTRY-nOT THE ARmY 
BY S. C. LIND, DEAN OF THE INSTITUTE OF TECHNOLOGY ... r -HE Selective Service Act contains a 

provision (Section V -e) under which 
colleg-e students may be deferred on 

an individual basis when such· deferment is 
considered by the- particular student's Local 
Board as contributing to the national health, 
safety, or interest. 

Last year the President of the Univer
sity appointed a committee representing the 
different departments of the University to 
formulate a policy regarding deferment of 
students and staff members of the Uni
versity and to make individual recommenda
tions for deferment. 

Under the present policies of this com
mittee, which have been approved by the 
President of the University, individual de
ferment may be requested of local boards 
upon recommendation of the committee for 
any junior, senior, or graduate student of 
the Institute of Technology who is in good 
scholastic standing and who is making nor
mal progress toward graduation (except 
students in Architecture and in Pre-engi
neering Business. A student of the latter 
t\¥o may also be given consideration for 
deferment when special circumstances jus
tify it). The request is based upon na
tionally demonstrated scarcities in-' these 
fields and upon the necessity 'b'f maintain
ing the number graduating in these courses 
as contributing to the National Defense 
Program. J n other words, deferment is 
granted not upon the personal preferences 
of an individual student but upon its being · 
shown that he is a "necessary man" in 
the field of his training. 

Staff members may be recommended for 
deferment if it is shown that they are 
"key" members of the staff and irreplace
able, and if they are engaged in the train
ing of "necessary inen" to enter defense 
work 

Last year a student questionnaire was 
sent from the Dean's Office. to all sopho
more, junior, senior, graduate students, and 
staff members in the Institute of Technol
ogy who were at that time of draft age. 
A second questionnaire will be sent in 
the near ·future which will include those 
who have entered the University or who 
have become of draft age since the pre
vious questionnaire was issued. In order 
to bring the information up to date in all 
cases the enti~e student body of draft 
age in the Institute of Technology this 
year will be included, although freshmen 
and sophomores are not subject to de
ferment under the University policy at 
the present time. These questionnaires 
should be filled out carefully and returned 
promptly.' 

The procedure to be followed in seeking 
deferment is as follows: Upon receipt of 
the Selective Service questionnaire or any 
indication from the Local Board of ap
proaching call to service, application for a 

deferment letter should be made to the 
Dean's Office, Room 145, Chemistry Build
ing. The student .questionnaire already filed 
there should be examined and brought up to 
date. An interview is then held with the 
Dean. If .the given case seems to ·fall with
in the policies of the University Committee, 
a letter is dictated by the Dean in the pres
ence of the student recommending him 
to the University Committee for defer
ment. If the case is approved by the Uni
versity Committee, the letter is sent from 
the chairman of the committee to the 
President's Office where an additional state
ment with affidavit is prepared. Both of 
these are sent directly to the Local Board. 
The student· does not need to take any 
additional steps but may, if he wishes, 
notify the Local Board that he is re
questing deferment and that such a letter 
of recommendation may be expected hom 
the University. On page 7 of the Selec
tive Service questionnaire, space is pro
vided for such a statement to the Local 
Board. 

In the event that the University should 
not be able to make a. recommendation, 
the student is notified by the Dean; the 
student may then apply to the Office of 
Admissions and Records for a statement 
of his credits and for a form letter acl
clressecl to local boards. The student should 
send these to his Local Board together 
with his own letter requesting deferment 
and stating fully the reasons therefor. 

In case of refusal by the Local Board, 
appeal may be made to the State Board 
which vie'ws the facts presented to the 
Local Board but ;1ccepts no new evidence. 
In extreme cases a final appeal might be 
made to the President of the United States. 

Reserve Officers or those who hold pro
·fessional appointments as ensigns in the 
Navy are not subject to the draft. Those 
who are deferred in Class III on account 
of dependents or in Class IV on account 
of physical unfitness do not need any other 
deferment as long as that holds. In the 
case of those who are Reserve Officers or 
who are members of the students' ROTC, 
the University ·will not make a reqtiest 
for delay. of service. In the case of staff 
members who are Reserve Officers request 
will be made only if the given staff mem
ber is a "key" inember who could not be 
replaced. Those who become 28 after 
July 1, 1941, are subject to the draft 
until July 1, 1942. 

1 

When a student or staff member receives 
notification from his Local Board that he 
has been deferred upon the request of the 
University he should immediately notify 
the Dean's Office. He will then be sent a 
signed copy of the Dean's original letter 
of recommendation which he should hold 
as a credential if he peecls to apply later 
for renewal of his deferment. Upon ap-
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plying to the Dean for renewal of defer
ment at the expiration of the earlier period 
the stu.clent should present all evidence to 
bring scholastic record up to elate during 
the intervening period. This obligation 
will rest upon him and renewal will not 
be made without this evidence in full. 

There is at present no provision for au
tomatic deferment of students during the 
present year . as was the case last year. 
There is a bill before Congress requesting 
automatic deferment, but best opinion indi
cates that it will not pass, although some · 
amendments might pass which would pro
vide for postponement in certain cases. 

No member of the staff of the University 
is authorized to initiate a request for de
ferment without its going through the Uni
versity Committee on Deferment and the 
President's Office for official approval. 

Under the existing law request for pos,t
pone·ment may be made through the same 
channels as in the case of deferment. Post
ponement may be based upon personal con
siderations in the case of a student, usu
ally to. complete a given quarter in which 
he is entered. Request for postponement 
would usually not be resorted to unless de
ferment could not. be obtained. Postpone
ment is for a more limited period, usually 
for 60 clays with a possibility of renewal 
and looks not toward deferment hut toward 
induction at the expiration of the period. 

In general it is the duty o-f the student 
to regard not his own preferences m. con-

. venience, but how he may best serve in 
the national emergency. Since the Office 
of Production Management has decided on 
the basis of national service that engineers
are "necessary men" in the defense pro
gram, it is the part of patriotism for those 
being trained in these fields to request de
ferment in order that they may engage 
in industries essential to production. Such 
instructions have been issued to all Local 
Boards, and the Local Boards all over the 
country have been most cooperative in see
ing that they are carried out. It has been 
otir experience that· there is nb difficulty 
in obtaining deferment from Local Board~ 
in all cases where it is justified under the 
instructions issued by the Selective Service 
Board. 

All students of Engineering and Tech~ 
nology are, therefore, urged to put forth 
their utmost efforts to expedite their educa
tion and training in these fields which are 
riow so essential in a period of national 
emergency. 
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rVER since it became apparent that the p alternating current. type of distribu
.._, tion system was here to stay, elec

trical engineers have been seeking a satis
factory variable speed alternating current 
motor with as much zeal as Ponce_ de Leon 
sought the the elixir at the Fountain of 
Youth in the days of yore. All this effort 
is exerted because alternating current mo
tors are inherently constant speed devices. 
Until about five years ago the engineer had 
about as much to show for his efforts as 
Ponce de Leon; but with the development 
of the slip coupling this problem has been 
aleviated somewhat. ·Heretofore, the wound 
rotor induction motor, the Ward"Leonard 
system, and some othel' more fancy schemes 

were the only variable speed drives avail
able. The wound rotor motor gave vari
.able speed in comparatively large steps, 
but not continuously variable speed except 
at very large cost. The Ward-Leonard sys
tem gave the much desired continuously 
variable speed but involved a minimum of 
three rotating machines. In this system, 
the alternating current is changed to 
direct current, and the direct current is 
used to drive the load through a direct 
current motor (direct current motors give 
variable speed without much qifficulty). 
Practically all the newer variable speed 
roll drives in the steel are of this type, 
one of the larger units being a 7,000 hp. 
system to drive a .reversing mill. When 
the power consumption is in the terms of 
thousands of horsepower, there are several 
fine schemes for obtaining variable speed 
involving from three to six rotating ma
chines. These schemes are all very good 
-if you can afford them. 
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One of the engineers raising the greatest 
hue and cry over a variable speed alternating 
current drive is the power plali.t eng.ineer. 
Power plant boilers operate under variable 
load, variable fuels, variable natural drafts, 
and other variable. factors all the time, 
thus requiring varying amounts of air from 
the boiler draft fans for proper combus
tion. A draft fan drive, offering in many 
cases the most economical solution from 
both the point of view of l.irst and oper
ating costs and of reliable variable speed 
service, is the combination of a constant
speed, alternating current .motor and' a vari
able speed slip coupling. 

The first slip coupling was a hydraulic 
affair invented by one Dr. Fottinger of 
the Vulca,n-Werks Company of Germany 
in 1905. The hydraulic coupling is. more 
familiar to those who follow the develop
ments in the automotive industry as the 
"Fluid Drive" or the "Hydromatic Drive." 
The principle of ,operation is extremely 
simple. Consider two halves of a grapefruit 
with the pulp removed but with the mem
branes still in place. One half is rotated 
at constant speed while the· other is dragged 
around by the viscous fluid (usually oil) 
held between the members and reacting 
against the membranes. Hence, by varying 
the amount of oil present, the speed may 
be varied. However, Dr. Fottinger did not 
use his hydraulic coupling as a variable 
speed device, Rather he us~d it as a flexible 
coupling and as a torque-limiting means 
between the diesel engine· and the propeller 
on a ship. He was interested in finding a 
means of keeping the pulsations of the 
engine from reachi.ng the propeller shaft 

and causing fatigue. Also the propeller of 
coastal boats often becomes fouled with 
seaweed and other trash while the diesel 
engine keeps right on working. The usual 
result is a boken sha;ft a few hundred-or 
even thousands-miles from home port. 
With Dr. Pottinger's device this trouble 
was largely eliminated. As time progressed 
he made many improvements on his device 
and the hydraulic coupling is still used to
day for marine service. But Dr. Fottinger 
was so busy with the marine applications 
that he did not see the possibilities for 
industrial use that a Harry Sinclair of 

England saw. So the industrial appiica
tions of. the hydraulic coupling were leased 
to him in 1929. He subleased to the Ameri
can Blower Corporation the American in
dustrial rights. This company is one of 
the largest manufacturers of the hydraulic 
coupling for either constant speed or vari
able speed service in this country. 

But the electrical engineer was not to 
be outdone, so the electric slip coupling was 
developed by the Swedish concern, A.S.E.A., 
to compete ·with Dr. Pottinger's hydraulic 
coupling in marine service. The Swedish 
device is basically the sa1ne as the slip 
coupling pioneered i1i this country by the 
Electric :Machinery Manufacturing Com
pany of Minneapolis, except that the Swed
ish coupling was for marine service only 
(constant speed) whereas the E-M "Mag
netic Drive" was produced primarily for 
variable speed service. The Westinghouse 
and Elliott Companies build constant sped! 
electric slip couplings for ship propulsion 
in this country. Since' A.S.E.A. marketed 
their coupling in 1935, there have been two 
developments in this country. In 1937 the 
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Dynamatic Corporation (a Wisconsin con
cern) placed on the market an eddy cur
rent type of electric slip cottpling. The 
cage type coupling, mentioned above, was 
placed on the market in 1939 by the Elec
tric Machinery Manufacturing Company. 
Both of these devices are for variable speed 
service and are the electrical engineer's ver
sion of the slip coupling. 

A typical "Magnetic Drive" installation is 
shown in the photograph. The picture 
shows a 150 hp., 1135 to 1170 r.p.m. "Mag
netic Drive"-Induction niotor combination 
operating a forced draft fan of a Wisco!l
sin power company. The drawing shows 
the cross , section of the same type of in-

TROL-CURRENT RHEOSTAT 
COI'I(For Controlling Speed o! Fan) 

ates the "Magnetic Drive" to provide a 
fan speed to give the best combustion. 

In some forms o£ the "Magnetic Drive" 
the ring member is· a plain steel ring. The 
torque is then developed not in cage bars 
but by the eddy currents induced in the 
steel ring member. In the Dynamatic coup
ling, . the salient pole magnet .member is 
replaced by a monocoil inductor member. 

These slip couplings are finding a wide 
and general acceptance in the fan industry. 
In the two years since the Electric Ma
chinery Manufacturing Company announced 
their "Magnetic· Drive," a large number of 

MAGNETIC 
VARIABLE-SPEED 

DRIVE 

stall.ation consisting of motor, "Magnetic 
Drive," and load. The cage member (ring) 
of the "Magnetic Drive" is driven by a 
synchronous or an induction motor at 
constant speed. This ring consists of lami
nated steel punchings with a copper alloy 
squirrel cage installed near the inner sur
face. Inside the ring but not driven .me
chanically by it, is the magnet member which 
consists of salient poles of the same con
struction as a synchronous motor. The 
magnet is excited with direct current and 
the amount of excitation determines the 
amount of magnetic flux that will be set 
tip. This flux induces currents in the cage 
member which in turn produce a reacting 
magnetic flux. The interaction o•f these 
fluxes then tends to drag the magnet mem
ber around in the same direction of rota
tion as the ring me1~ber. Rene~, by vary
ing the current through the magnet by 
means of the control-current rheostat, the 
magnet speed may be changed at will. In 
actual operating practice the control rheo
stat is usually connected to some form of 
autoinatic combustion apparatus, and the 
amount of air supplied to the boiler by 
the fans then is automatically predetermined 
by the combustion equipment which oper-

units have been put .into service. These 
units range in size from a 25 hp. "Mag
netic Drive" for operating the •furnace fans 
of an optical company to a large 1500 hp. 
unit driving the propeller of the I.:ockhead 
Aircraft Company's wind tunnel. 

The operating characteristics O'f all these 
slip couplings are essentially the same. The 
losses occurring in the couplings are: (1) 
the slip loss, (2) the excitation loss, and 
(3) the Hiction and windage loss. The 

slip loss is the principal loss, the others· 
being quite small. The slip loss is the same 
for all types of slip couplings operating on 
the slip principle whether they be electrical 
or hydraulic. This loss when "the coupling 
is operating a· fan reaches a maximum of 
15 per cent of the full load rating at 67 per 
cent speed. The excitation loss is the PR 
loss and the exciter loss necessary to pro
vide the magnet member with direct current 

,. in the cases ofthe eleCtric slip couplings. In 
the case of the hydraulic couplings this ex
citation loss would. be represented by the 
power necessary to pump· the oil out and 
through the heat exchanger. The friction 
and windage loss is common to all couplings, 

· fhis'loss being that power required·to rotate 
the coupling at the. speed involved. In the 
case ·of the "Magnetic Drive," the otherS! 
not· being very much ·different, this total 

THE MrNNEsoTA TEcHNotoc, October, 1941 

maximum loss is about 17 per cent at 67 
per cent speed. 

Summing up, some of the advantages of 
a variable speed slip coupling for fan serv
Ice are: 

1. Provides continuously variable .speed 
from tull speed down to 20 per cent speed. 

2. Is suitable for adaption to automa.tic 
combustion controL 

3. Requires the lowest average horse
power input to the mot0r for fan drive. 

4. Provides an opportunity for the use 
of synchronous motors with their high 

efficie~cy and. their' abiiity to correct the 
overall plant powet'fa.ctor. 

S.. Simple rugged construction which re
stilts in reliable trouble-free service.·· 

The slip coupling is a new develdpment 
in' the variable speed field that see'dts to 
supply the answer to the problem of ob
taining speed variation of machinery with 
a· fan type of characteristic. The largest 
pi·oblem, as it always is with a new de
velopment, is that of "preaching the g,ospel 
and converting the heathen," the "heathen" 
in this case being the engineer who says, 
"Thar ain't no such animal." This attitude 
reminds one of Hertz, the great experi
mental physicist of the latter part of the 
nineteenth century, who made a ·very rash 
stateinent and had it backfire with great 
violence. He said in effect upon one oc
casion, "Woe is me! Everything is dis
covered-there is rrothing left for me to 
discover." Ironically enough Hertz was 
the one who established the existence of 
radio waves and thus inadver.tently opened 
up a whole new industry to say nothing 
of a· new art form. While it is a little 
farfetched to assume that the slip coupling 
will introduce a new art form, the moral 
still holds. Ev~rything is not discovered, 
we've only begun, and it will be tomorrow's 

:engineers and scientists' that will make·these 
new di~c~veries. . ' 
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ON W<dne<dny, Angn.t 13, 1911, 
forty-six embryonic Civils pitched 
camp on the south shore of Cass 

Lake, 1the only lake in the world that 
has a lake within itself. There they were 
to stay for six weeks of training in the 
use of surveying instruments or, how to 
live .in a tent in the rain. 

We expected to come to a land· of tall 
magnificent Norway Pines, only to find 
practically all of them about 25 feet high. 
A previous high wind had broken them off. 

One thing that was learned from the de
partment was that an engineer should de£

. initely abide by engineering instruments, 
particularly the aneroid barometer, when 
telling his subordinates when and when 
not to go to work in the field. 

Wl1en it was not raining, work -was at-. 
tempted in the·- surrounding woods. It 
was always a pleasure to work atop a 
tower on one of the triangulation systems, 
and we defy the man that can hold a 
cwss-hair on a target a few miles away 
when there is ·a strong wind blowing. We 
might say that it is also very difficult to 
perform night triangulation across Pike Bay 
when the fog settles on the lake. If there 
are any doubting Thomases, just ask the 
shorties, Kaercher and Stahl. 

Albert's cooking was up to the .usual par 
excellence, as can be affirmed by the two 

, pie-eaters, Jensen· and · George, although 
they were two of the few who cLid not 
gain much weight. The most weight gained 
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was thirteen pounds each by two of the 
gang. The average weight gained per man 
was eight pounds. . 

A typical day at camp began at 5 :45 a.m.· 
with the clanging of a 30-inch buzz saw 
beaten by the cook's meat cleaver. Roll 
call at 6:10 a.m., breakfast at 6:15 a.m., 
and into .the field at 7 :00 a.m., a dry lunch 
in the field at noon, and return to camp 
at 4 :30 p.m. There was then time to take 
a swim and write a letter home. Supper 
was served at 6:00 p.m. ; and office com
putations started at 7 :00 p.m., and were 
completed at 9 :30 p.m. Then ·followed a 
grand rush for the local social center 
where one could enjoy all the amusements 
it had to offer. Typical was Alicia, the 
talented young contralto or thereabouts 
whose rendition of "Hdld J'V[e Tight" was 
reapy solid. 

For a few of· the men camp was a six 
weeks' vacation, for the others it was a 
necessity for cominuting between Cass Lake 
and the girl frierid, with Vesely holding 
the record of. five round trips to Minne
apolis. 

The Cass Lake· water tower received its 
traditional paint job-reading "U. of M., 
C. E. '42," in spite' o•f the National Defense 
efforts of the Power Company of .Cass 
Lake. 

The last Monday. everting of camp saw 
the boys taking over the floor show of the 
Rooster niuch to the pleasure of · the 
audience. A real show was put on with 
Wild Bill £ell as M. C. and Finelli,. the 
frightened accordionist, Stahl and Miller 

with corn on the cob, and Dapper Dan 
Apker, tickling the ivories. 

The organization of the camp of the 
whole is quite satisfactory, but the authors 
appreciate this opportunity to express what 
seems to be the consensus of opinion of 
most of the group who were at camp this 
year. Living conditions were particularly 

bad this year because of the seven inches 
of rain which fell during the six weeks' 
period. Sickness was prevalent during the 
col,d rainy spell because bedding and clothes 
could not be kept dry. Living in a tent 
is not too satisfactory under the b.est · con
ditions, and the time of year during which 
this camp is held is allergic to damp 
weather. Valuable time was lost because of 
sickness and rain, and the morale of the 
group was definitely affected by the unsatis
factory living conditions. 

The tents used in camp are valued at 
$100 each and can house ·three to four 
men. It is our belief that small plain 
cottages (for sleeping quarters only) could 
be built for housing six men each at very 
little additional cost. Cottages comparable 
with those at the Wanaki Boys' Camp are 
suggested. 

To the best of our knowledge there are 
very ·few niodern construction projects of 
any type that use tents as· living quarters. 
With the present-day methods of trans
portation it is quite· possible to find ade
quate living quarters within a short distance 
of the projects. 

If you don't believe us, ask "Geezil." 
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~o 'lfo.u Rem~? 

fRESHmAn WEE H 
PHOTOS AND LAYOUT BY JACK ROCKWELL 

Do you remember Freshman Week? Of course you do. It was your first glimpse of 
life at college. Perhaps you were 1a bit bewildered by the bigness of the campus and the 
fast moving panorama of college life -Registration. physical exam, tours of the campus. 
Freshman Dance -all ol these marched by in rapid succession. And then suddenly ... 
classes. and you a:-e at last a "collich student." The TECHNOLOG would like to recall for 
you some of the memories of Fre.shman Week as seen through the eyes of the class of '45. 

hen hordes of fresh
Registration day ~e armory to register 
men descend on "th freshman buttons 
and be decked out Wl 

by cute coeds. 

In a preview of "Meet Minnesota Night" 
these two coeds turn the heat on a be
fuddled freshman who is already hot 
under the collar. 

In the blinding glare of lights with the 
sound of "Look pleasant ple.ase," ringing 
in their ears. the "Freshies" get mugged 
for their identification pictures. 

Against a background of education this 
cpuple gets hep to the jive at the Fresh
man Frolic in the spacious grand ball
room of the Union. 
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"So This is College?'~ 

With quaking knees th f 
heclith service to b .e rosh go through 
bottom, inside de Inspected top and 

· an out d Pincushion to · • 'an to play 
needles. Innumerable hypodermic 

Oh yes. we forgot-as freshman week 
ends. classes begin. This freshman is 
already getting some experience in ap
plied statics while trying' to balance this 
armful of books. 
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EnGinEERS 
BY 

PROF. A. S. LI:V!:NS* 
DIRI:CTOR INSTITUTI: PLACI:MI:NT SI:RVICI: 

p LA(EMENT Se~ico of tl.c ]n,ti
tute of Technolo-gy experienced its. 
biggest year since 1931, when the 

Service was first established. One hundred 
thirty-eight companies s.:nt representatives 
to interview our students. ' Last year we 
had 103 arid our previous peak .occurred in 
1937 when- 61 representatives visited our 
campus. 1?hir:ty-three cbmpanies visited· for 
the first time. 

Practically all of our graduates were 
placed shortly before graduation. With the 
exception of a very few, the rest were 
taken care of during the summer months. 
In several fields the demand far exceeded 
th:e"snpply;·' · ·This·-was- particularly true in 
aeronautical, mechanical, civil, and inetal
lurgical engineering. We experienced a 
much greater demand for chemists and elec
tricals than we had in the past few years. 
Our five-~ear combinatioti group was over
subscribed: Many industries seem to feel 
that the combination of business adminis
tration and some branch of engineering 
gives our men excellent preparation for 
technological work. 

Salaries Up 

There has been a definite upgrading of 
salaries this year. We have noted several 
cases where the companies had made com
mitments early in the year at rates of pay 
which were then reasonable and later senf 
in new schedules at higher rates. Begin
ning salaries for men with bachelor de
grees this year averaged $145 per month, 
with a range fl:om '$125 t~ $1&1,50. In 
many cases our .graduates will earn con
siderably mor,e because .of opportunities to 
work overtime. - We know- of several in
stances where our men are adding•approxi-

mately one-third to their base pay each 
month as a result of overtime. There was 
an increased demand for juniors also, and 
many were placed as a result. A consid
erable number of them were offered sal
aries ranging from $100 to $135 per month. 
Several companies were also willing to 
employ a few of our sop;lwmores. 

Draft No Problem 

During the early part of the year we ex
perienced difficulty in placing those men 
who had low draft numbers or who were 
in the four-year R.O.T.C. training. How
ever, during the latter months of the school 
year action was taken by Dean Lind and 
a University committee to bring the at
tention of draft boards to the urgent need 
for technically trained men and the neces
sity for deferments. In fact, deferments 
have been obtained for most o•f the juniors 
and seniors so that they could return to 
school this fall. There is little doubt that 

· the demand for technically trained men 
will continue next year. While it is rel
atively easy to place our men, may I point 
out that most of you will experience the 
keenest type of competition after you are 
on the job. Not many of you realize that 
when the defense program has been com
pleted there is likely to be a curtailment 
in the number employed and consequently 
only those who have made outstanding 
records will be retained. Frankly, I would 
urge all of you to do your utmost ,to 
make good on your first job.. It is not very 
pleasant to be out of work, and I hope 
that. many. of. you will not have to expe
rie~ce the trials that a g~eat many of ·our 
alupmi experienced .during the period be
tween 1932 and 1936; 

May I point out that it will rest upon 

engineers and scientists to develop many 
new products for consumer use in order 
to maintain a high rate of employment. It 
will' be up to the young engineer to apply 
his training arid ingenuity toward the de
velopment of a flow o•f usable goods which 
will necessitate the retention of the large 
number who are employed at this time. I 
cannot help but feel that a most vital chal
lenge to the engineer presents itself today, 
a challenge' to synchronize t·he work of the 
engineer with a better life in America and 
possibly over the entire world. Let us 
make an effort to direct our energies to
ward peace-time activity and let us give 
thought to these problems today while we 
are embroiled in ,activities which demand 
the use of "all-out" energy .. 

A Word of Advice 

It is my hope that you will locate good 
positions upon graduation. Don't forget to 
order your personnel sheets.. And remem
ber the engineering library has pamphlets 
which describe the work of several hundred 
industries. Learn as much as you can about 
the companies in which you are interested 
long before the representative visits the 
campus. 

At the present time I am enjoying my 
work at the University of California, 
Berkeley, Ca)ifornia. I will be thinking of 
you when dear old Miimesota gets. down 
to the -10° to -30" range. 

If any of you visit Berkeley, come in and 
say .''Hello."· Best wishes to all for a suc
cessful year. 

*On leave 1941-1942. 
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• utmost serv1ce to the Nation 
In these critical times, communica
tions play a vital part in defense. Here 
is how the Bell System is organized 
to meet its great responsibility. 

American Telephone and Telegraph 
Company coordinates all system ac
tivities, advises on telephone opera· 
tion, searches for improved methods. 

24 associated operating companies 
provide telephone service in their 
respective territories. 

Long Lines Department of A.T.&T. 
interconnects the 24 operating cmn· 

TIIE MINNESOT T 
A ECIINOLOG, October 1941 

) ' 

panics', handles Long Distance and 
overseas service. 

Bell Telephone Laboratories carries 
on scientific resea·rch and develop
ment for the system. 

Western Electricis the manufacturing, 
purchasing and distributing unit. 

Highly trainf'd through many years of 
working together, these Bell System 
companies provide a natio:r:-wide, uni-

. fied service~ Never have the benefits 
of this system b~rl: so clear as today 
when the counti'y is under pressure. 

15 
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ALUm 
Dr. Carl Edward Magnusson, E.E., '96, 

·dean emeritus of the University of Wash
ington, College of Engineering, died 
July 10. He was an authority on electric 
power and was a member of the Ameri
can committee at three world power 
conferences.· Dr. Magnusson was born 
in Harris, Minnesota, and received his 
Ph.D. degree from the University of 
Wisconsin. 

William G. Tuel, Ch.E., and Mrs. Tuel 
~ave a future chemical e1_1gineer, Wil
ham Gale, Jr. Mr. Tuel IS a research 
engineer for Prest-O-Lite, Inc. The 
Tuels live at 5015 West 15th Street 
Indianapolis, Indiana. ' 

'33 

'34 
John D. Mitchell, Aero. E., is a re

search engineer for the American Air
lines, New York. His address is 4215 8lst 
Street, N" ew York. 

Herbert Sargent, Ch.E., and Mrs. Sar
gent are· also tutoring a future chemical 
engineer, Kirk MacSpaden, born on May 
6. The Sargents are living at 3235 Guil
ford Avenue, Indianapolis, Indi~na. Mr. 
Sargent is a research engineer for the 
Prest-O-Lite Company. 

'35 

'37 
Melwin E. Woyke, Arch.,' is at the 

naval training school, Great Lakes Illi
nois. Mr. Woyke was a former p~rtner 
of Ernest H. Schmidt and Company 
architectural engineers at Mankato Min~ 
nesota. ' 

Alfred J. V•ogel, E.E., is living at 143-
23 38th Avenue, Flushing, New York. 
AI is technical representative for the fab
rication and molding of the Vinylite type 
plastics for the Carbide and Carbon 
Chemical Corporation. 

'40 

16 

Arnold Erickson, formerly with the 
\Vestinghouse Company of Pittsburgh, 
has received a commission in the Army. 

Elmer Brickman, E.E., previously with 
the Western Electric Company iri Chi
cago, is now in the Third Signal Corp_s 
at Fort Lewis, Waspington. 

n 0 T E S 
Jim Peed and Lee Vest are taking 

two months of intensive training at the 
Aviation Ordnance School, Aberdeen 
Proving Grounds, Maryland. Jim was 
formerly with the Pratt Whitney Com
pany of Hartford, Connecticut, while 
Lee was employed by the Armour Pack
ing Company of South St. Paul. 

'40 

H. N. Mahle, M.E., of 719 Patton, La 
Porte, Indiana, is a junior mechanical 
engineer with the Bates and Rogers 
Construction Company. Mr. Mahle is 
now working on the Kingsbury Ord
nance Plant· just south of La Porte. 
The project, when completed, will cover 
24 square miles. 

Manley Youngberg was married last 
June in a double wedding. Mr. Youn
berg is employed as an electrical engi
neer by the Edison Commonwealth 
Company of Chicago. 

Glen Rendall and Toivo Hedman, both 
E.E., are among the top 33 electrical en
gineers from the June graduates of all 
educational institutions throughout the 
United States. This qualifies them to 
receive a year's training with the Rural 
Electrification Administration. The train
ing will consist of actual exp~rience in 
all phases of the R. E. A. After train
ing the engineers will receive positions 
in government rural electric projects 

'41 

Arthur E. Sather will take a trammg 
course at the Armstrong Cork Com
pany, Lancaster, Pennsylvania. After 
completing the course, he will receive a 
position in the engineering department. 
Mr. Sather is one of the 44 college grad
uates ,who were chosen for this course. 
The group in training this year repre-
sents 31 colleges in ,the l]nited States. 

Carl T. Mathes and Clifford D. Moli 
zahn have been taking advanced train
ing in the air corps since last July. 
When their specialized training has been 
completed, they will be commissioned 
as second lieutena'nts in the Airforce 
Combat Command. The men received 
their basic training at Randolph Field, 
Texas. 

Milton Feinberg, Fredrich R. Holden, 
and Thor I. Eklund are working in the 
engineering department of the Naval 
Aircraft Factory at the Philadelphia 
Navy Yard. All three are living to-
gether at the Walnut Park Plaza, 63rd 

·Street .and Walnut, Philadelphia. 
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What holds a 
together at 

dive bomber 
500 M.P.H.? 

Grinding of threads from the 
blank is a comparatively new 
development. Threads that are 
ground to an almost unbeliev
able accuracy, free from micro
scopic checks ~nd cracks! Grind
ing wheels for airplane manu
facture constitute only one of 
many contributions made to in
dustry by Carborundum during 
its fifty-year existence. 

The answer is design and con
struction and materials and 
craftsmanship. But accuracy 
and finish of parts are also 
important in building a plane 
to withstand terrific speeds 
and that depends on grinding. 
Vibration is minimized by 
grinding all moving parts of 
the power unit to extreme 
accuracy. Safer and stronger 
threaded parts are ground 
with special grinding wheels 
such as are made by The 
Carborundum Company. 

In fact there isn't an industry that has 
not_ been benefited by grinding. No matter 
what industry you go into after graduation, 
you may run into a grinding problem. And 
Carborundum Engineering Service will be 
ready to help you solve it! The Carborundum 
Company, Niagara Falls, New York. 

Car,•orur•dumis a rcKislert~d trade-mark of 11111i · 
cates manufacture by The Carborundum Cu1111'""·' 

THE MINNESOTA TECHNOLOG, October, 1941 17 



-·"" ~ , 
'" 

II 

) 1'-
i\,q 

t/ ) 
"""" 

18 

._ 
~ --.... 

/"""'\. 

' 

• 0 • • • • • 

•' ..... . . . . . . . . . . 
. . . . . . . . ~o:rne·. · · · · · · · · · · · · · · 

$\tee\ Jl,.ddtei!ll · · · · · · · · · · · · ..... ~--· . 
Ci\'11 o.nd S\o.\e. . ...... . 

THEM . 
INNESOTA T ECHNOLOG ' October, 1941 



NEW TECH SOCIETY 
OFFICERS 

A.F.A. 
Pres., J a.rl Havnen 
Secy.-treas., Sidney Silberg 

A.I.Ch.E. 
Pres., Edward Cisek 
V. P., Roy Nystrom 
Rec. secy., LeRoy Gullings 
Corres. secy., Robert Widing 
Treas., James Fisher 

A.I.E.E. 
Chm., Eugene Ecklund 
V. Chm., Robert Enquist 
Secy.-treas., Charles Faltin 
Faculty adv., Prof J olm Kuhlman 

A.I.M.E. 
Pres., John ·Elliott 
V. P., Kenneth Soward 
Secy., Garth Crosby 
Treas., Walter Rembold 

A.S.Ag.E. 
Pres., Howard Lindow 
V. P., Darrel Walker 
Secy.-treas., Virgil Johnson 
Scribe, Gor<;lon Nelson 

A.S.C.E. 
Pres., Charles Dahlgren 
Secy., Carl Eckberg , 
Treas., Adrian Stahl 
Faculty adv., A.. Cutler 

A.S.M.E. 
Pres., James Mitchell 
V. P., Warren Richard 
Secy., R.obert Peterson 
Treas., Arthur. Brickman 
Faculty adv., Dr. Fulton 

I.Ae.S. 
Chm., Dale Drinkwater 
V. Clun., Lawrence Carlson 
Secy., Rolland Dufrene 
Treas., Ralph Doty 
Faculty adv., Prof. John 

M.S.C.S. 
Pres., Richard Matthews 

Holt by 

Ackerman 

Rec. secy., Harry Herbrandson 
Exec. secy., Arthur Anderson 
Treas., · Shei·man Johnson 
Faculty adv., Dr. Edward Meehan 

School of Mines S·ociety 
Pres., Bill Glenn 
V. P., Kenneth Casselman 
Secy.-treas., Gordon Campbell 

TECH· NEWS 
A.S.M.E, • A get-acquainted smoker for all mechanical. en
gineering studen,ts was sponsored by the Society on Wed
nesday, October 8, in the men's lounge at the Union. Movies 
were shown and refreshments were served. Members of the 
mechanical engineering department faculty were introduced. 

Dr. Fulton Holtby has been appointed faculty advisor .. He 
succeeds Prof. Charles Koepke. 

(Continued on Page 21) 
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~miD) Leadership 
is Recognized 

To meet the shortage of accurate gages necessary to keep 
America's defense program in high gear, the government 
called on "G.T.D. Greenfield" to build additional plant ca
pacity for the manufacture of these vital measuring tools. 

What better proof of the accuracy and reliability of tools 
bearing the world-famous "G.T.D. Greenfield" trade mark 
shown above? 

GREENFIELD TAP AND DIE CORPORATION oR~!'~~~LD 

• Correct, conventional, simplified drawings of all the most widely 
used bolts, nuts, rivets, and other standard machine fasteners are 
shown in the "R B & W Handbook of Common Machine Fasteners," 
a 16-page booklet that will be sent to you free upon request. This 
handy reference, which will fit inside your drawing instrument 
case, contains no actual dimensions nor specifications, but is offered 

merely as a guide for the proper representation of standard 
fasteners on assembly and detail drawings. 

More than 30,000 students, instructors, and professional drafts
men have already received this booklet. Just drop a card to our 
Port Chester address. 

! ·.,;.,; 

EMPIRE 
~' 

R B & W, lor 96 years a leader in the development ol industrial 
fastenings, manufactures a complete line ol bolts, nuts, rivets, and 
other threaded fastenings of all standard and many special types. 

RUSSELL. BURDSALL & WARD 
BOLT AND NUT COMPANY 

PORT CHESTER. N.,Y. ·ROCK FALLS, IL~. CORAOPOLIS, PA. 
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1211 LaSalle 
Minneapolis 
MA. 5313 

COMPANIONS! 
GET THEM AT 

LEW BONN'S 
506 Robert St. 

St. Paul 
GA. 2821 

lfNGINEERS! 

20 

We offer a complete line 

of 
Pipes and Smoking Tobacco 

• SCHNEIDER'S 
CAMPUS PHARMACY 
500 WASHINGTON AVE. S.E. 

• 
From an Engineer's Standpoint 

THIS IS WHAT COUNTS 

COLLEGE CAFE 
612 Washington Ave. 

\t--

lst-GOOD FOOD 
2nd-REASONABLE PRICES 

3rd-PROMPT SERVICE 
4th-CONGENIALITY 

DAWTIN ,.. 
Photo Engravers 

Photographers .... 
538 So. Wells St.!) Chi~ago!) lll. 

BY THE Y.P. IN CHARGE OF P.S. 

l~j\. Ewe:: ~it~n~~~ 
'\ the TECHNO

LOG office the other day, 
waiting impatiently for 
the next issue of Esquire 
to arrive. Suddenly I 
turned to Rollo and sez, 
"Rollo, two such great 
minds as ours ought to 
do something for the ad
vancement of knowledge." 
"There's. no doubt about 
that," sez Rollo, "but 
what?" That didn't catch 
me unprepared, though, 
because I'd been reading up on Einstein's theory of relatives, 
and I knew how scientists investigated them things. "Let's in
vestigate something," I snaps back quick as a flash. That one 
kind of had us stuck for a while, but then all of a sudden Rollo 
looks at me with a gleam in his eye; "·Women!" he sez. "Women 
what?" sez me. "Women; we'll investigate women," sez Rollo. 
That sounded like a good idea to me, so me and Rollo started 
our investigation of women. 

Me and Rollo figured that the best way to find out about 
women was to interview them, so we strapped dur slip sticks to 
our belts and fared forth into the hall of the engineering build
ing to investigate women. 

After two weeks of watchful waiting, me and Rollo spied 
what faintly resembled a woman coming clown the hall. "Are 
you ready, Rollo?" I asks. "Yep, I'm all ready," sez Rollo 
as he uncoils his lasso and starts to twirl it around his head in 
approved "Straight-Shooter" style. "Now!" I sez, and Rollo lets 
fly and makes a perfect ring~r. 

After we had revived her, I explained that we were from the 
TECHNOLOG, and were investigating women. This time she was 
not so easy to revive. Finally, when we had got her. back into 
pretty good shape (for the shape she was in), I asked her what 
she thought engineers liked most about women. "Well," she ~ez, 
"I think that e1igineers like a woman that's neat in appearance." 
"If that's the case," sez Rollo, spying her wrinkled stockings, 
"why do you go around with baggy stockings?" Me and Rollo 
were then treated to some of the choicest adjectives we had ever 
heard, and some we hadn't. When she had got back her breath 
sufficiently to talk, Rollo asked her. what was the cause for her 
outburst. "Sir!" she replies, "I'm not wearing any stockings!" 
and with that she walked haughtily away. 

This fiasco did not discourage me and Rollo, but we made' a 
solemn resolution never to ask a woman personal questions about 
her clothes. 

Now me and Rollo are not exactly elopes-but why be exact? 
And we could easily see by this time that the engineering build
ing was no place to look for women. "The Union," sez Rollo, 
"should be a good place." "A good place for what?" sez me. 
"For women," sez Rollo. "Oh !" sez me . 

And that is why one could see me and Rollo lurking in the 
potted palms in the lounge of the Union, watching our bear traps 
to see what we might catch. "J\Iaybe," sez Rollo, "we oughta 
change the location of our traps. The last seven women which 
came by managed to walk around them without getting caught." 
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"vVait," sez me, catching a glimpse of a bumptious blonde coming 
swaying our way. "Maybe this one will get caught." Me and 
Rollo waited breathlessly as she strolled down the length of our 
trapline, missing every trap by a hair's breadth. "Nuts!'~ sez 
Rollo. ''Look," sei me, "She's dropped her hankerchief." 

"Aha/' sez Rollo. · "The old come-on," sez me, as I trips 
Rollo and beat him to the hanky. "Pardon me, madam," sez me, 
as I daintily holds the hanky between my thumb and forefinger, 
"but I .believe that you dropped your hanky." "Yeah," sez 
Rollo, "we found it." (Rollo is always trying to hog all the 
credit for everything.) She whirled on her heel and looked for 
an instant at the thing I held in my hand. Then she gives me 
and Rollo a glance that even to this day Rollo describes as dis
tinctly frigid, and I must admit that Rollo is not the one to 
exaggerate. With this, she elevates her nose 90 degrees and 
walks haughtily away. "What," sez Rollo, "do we do now?" 
sez me, finishing the question. I looks at Rollo-Rollo looks at 
ine-we both looks at the handkerchief. You can imagine our 
embarrassment when we see that it's merely a piece of Kleepex. 

Unfortunately, at just that moment the "vice-president in charge 
of telling me and Rollo when the new Esqu-ire arrives" rushed 
in on his motor scooter to announce breathlessly that the new 
issue had just arrived, and "Boy, oh boy, we should see the Petty 
girl this month!" Such important news, of course, forced us to 
discontinue our investigation of women, for the time being. But 
as Rollo often sez, as we sit in the TECHNOLOG office . in a 
mellow mood, smoking our pipes, and clipping Petty girls from 
our tattered, well-wolfed copies of old Esquires, "Women" 
(and these are Rollo's exact words), "Women are all females." 

• • • 
NEWS CONTINUED 

A.S.Ag.E. • Plans for the operation of the A.S:Ag.E. Honor 
Award system were made at the Society's first meeting of 
the year on vVednesday, October 8. The Honor Award 
system, to be in operation for the first time this year, will 
'give recognition to the A.S.Ag.E. members who have made 
outstanding contribution~ to, the Society and to the agricul
tural engineering department. 

William Johnson and Curtis Larson gave their accounts 
of the Farm Equipment Institute trip which they took last 
summer with Society members from other states. The trip 
included visits to plants inanufacturing farm equipment. 

Mines Society • Plans for the annual Freshman Reception 
were discussed at the first meeting of the Mines Society on 
Thursday, October 9. An intensive membership drive was 
also planned. 

WISE 
E. H. MILLER 

_1326 4th St. S.E. 
Minneapolis, Minn 

ENGINEERS 
Preserve Their Notes 

and Reports 

Have MILLER 
Bind your worn bookS-SOc 

and up 

Notes and Reports-20c- up 

Themes and Theses $1.25 
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Tbe original Babcock & Wilcox 
Wafer Tube Boiler- designed 
in 1867-and a modern B&W 
Boiler. 

c}L 
PROGRESS OF POWER 

/ 
Here are some of the major developments in the history 
of steam generation since 1867: 

Water-tube boiler • Pulverized coal firing • Welded 
drums • Stud-tube, water-cooled furnace walls • 
Open-pass boiler • Two-stage furnace • Slag-tap 
furnace • Advances in working pressures, from 
650 lb. in 1922 to 2500 lb. in 1940. 

Each of these developments was either originated by 
B&W or first made commercially acceptable by B&W, 

FREE 14-PAGE BOOKLET the oldest and largest manu
"The Design of Water-Tube facturer of steam boilers in 
Boiler Units". This liberally this country. 
illustrated booklet discusses Much of the knowledge of 
the factors involved in deter- steam generation that is now . 
mining the proper type of , 
steam generating unit for any incorporated in your own 
given service. A copy will textbooks has been given to 
be sent to you 9n request. the world by B& W engineers. 

THE BA~COCIC I WILCOX COMPANY .... 8.5 liBERTY STREET;',,. NEW YORK. N.Y. 

Outstanding for-

Write for cletails 

Brown & Sharpe Mfg. 
Co., Providence, R.I. 

Rapidity and Precision of Movements 
Flexibility of Performance 
Smooth and Quiet Operation 
Safety Protection 
Dependability .and Lasting Accuracy 

BROWN SHARPE 
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NEW YORK THE~!!!:!!!!! fi'UJ.E Co. Conad; •• Foct••v 
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TAPES- RULES- PRECISION TOOLS 

GOINGS-ON for HOMECOMING 

Punt, pass or 

run- but get 

to the Grand 

Ballroom of 

Hotel Radisson, Homecoming 

night. Cabaret set-up. $1.50 

minimum per person. Dancing 

from nine to closing. Special 

decorations, BIG FUN. Call the 

Catering Office for reserva

tions. 

It's EVERYBODY'S PARTY! 

BY GLENN BAKKEN, M.E. '42 
JIM MITCHELL, M.E. '42 

r" 0 MANY fine things have been said of Tech men now 
~ back to school after some truly remarkable perform-

ances in defense industries thi~ summer that we feel this 
column should be devoted to the personal experiences of these 
fellows: 
From Ohio: 

Nurse:· "I think he's recovering consciousness, 
doctor-he's tryi.ng, to blow the foam off his medi
cine." 

From Winnipeg: 
Waiter: "Would you care to drink Canada Dty, 

sir?" 
Tech Man: 

to tnake it 
week" 

"Yeah, but I'm afraid I'm not going 
Got to go back to school in another 

Fr·om Art Brickman: 
"Don't go around with a married woman unless 

you can go at least three rounds with her husband." 
(We're only kidding, Art.) 

From California: 
Acquaintance: "Here's how." 
Tech Man: "Say when, I know how." 

From Chicago: , 
Tech Man: "Every time I kiss you it makes me 

a better man." 
She: "Yeah, but why try to. get to heaven in one 

night. 
From New York: 

Girl Friend, pouring Tech man a drink: "Say 
when." 

Tech Man: "Any time after this drink is o.k. by 
1ne." 

• • • 
Conversation between two members of a ski troop readying 

for a furlough after six months of training in the. barren north
land. 

"Gee, it'll sure be heaven getting back to civiliza
tion," said the first soldier, "What is the first thing 
you are going to do?" · 

The second s·oldier p'ondered a minute. "Well," 
he replied, "the sec·ond thing I'm going to do is 
take off these damn skiis." 

• 0 0 
And tlun there was the girl with two handkerchiefs. 

• • • 
The senior Civils, as usual, ended up their vacation with 

a six weeks' session at their Cass Lake Camp. Gordy Olson, 
a senior mechanical, was included in the roster to take care 
of matters un-Civil, such as maintaining engines. The first 
day up, he promptly wrapped an engine around his leg, necessitat
ing a few stitches and an overnight stay in the local hospital. 
Gordy got married Saturday, September 25. It must be tough 
starting school with a sore leg. Incidentally; John Bentley, an
other M.E. senior, is still wearing a cast on his leg on account 
of he concentrated on the wrong coive and piled into a coib -..vhile 
riding his motorcycle. 

• • • 
COMPLAINT DEPARTMENT 

If the bookstore insists on hiring pretty girls, why don't 
they cut the doors larger? Two Aero seniors- were charging the 
freshmen ten cents admission just to get in for a look during 
freshman week Old-timers are saying this is the finest crop 
of girls ever to be seen in Wolf hall. 
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What ~o you know 

~bout electricity? 
Check the correct answers to the 
questions below and see how 
many of these Westinghouse 
engineering activities you know 

LIGHTNING .EXPERIMENT 

Recently, a Westinghouse engineer sat in 
his car while a 3,000,000-vc;lt bolt of arti
ficial lightning struck it. He was safe be
cause the car body acts as: 

1 A Helmholtz.· 
bell 

2 .. A Fat;aday cage 

3. A Maxwell's demon 
4. A Wilson cloud 

chamber 

MECHANICAL MAN 

This is the latest of a series of mechanical 
men made by Westinghouse engineers. He 
walks, talks, smokes cigarettes, raises his 
arms, counts on his fingers, distinguishes 
red and green lights. His name is: 

1. Volta 3. Elektro 
2.Mephisto 4.Sambo 

MASS SPECTROGRAPH 

This mass spectrograph, used by engineers 
at the Westinghouse Research Laboratories, 
performs one of these functions: 

1. Sorts atoms ac- 3. Produces U235 
cording to mass 

2. Reveals spectra 
of stars 

4.Measures 
amount of oxy
gen in air 

FAST X-RAY 

Westinghouse research engineers have de
veloped a motion-stopping X-Ray that op
erates in: 

I. 200th of a second. 
2. 40th of a second 

3.100,000th of a 
second 

4.1 ,OOO,OOOth of a 
second 

BIGGEST GENERATdRS 

Pictured above during construction is one 
of the three largest water-wheel generators 
in the world. All three are Westinghouse
built. Each will produce 108,000 kva, and 
is made for: 

1. Boulder Dam 3. Dnieperstroy 
2. Passamaquoddy 4. Gf:and Coulee 

PRECIPITRON 

The Westinghouse Precipitron removes 
95% of the solid matter from the air, i~· 
eluding particles as small as pollen, micro
scopic dust, and smoke. It works by: 

1.Law of inverse 
squares 

2. Capillary action 

3. Infiltration 
4. Electrostatic 

attraction 

I:IOW DID YOU DO? 
Here are the answers. If you got 4 out of 6 
of these Westinghouse activities right, you 
did O.K. If you got 5 out of 6 right, you 
deserve a cum laude. If you got all of 
them right, you're amazing. 

~stinghou~~ 

UO!PllJH\l :JHI'l~SOJ~:>:>J:il · • • uo.rndpa.zd 

Pno:oas e JO 'HOOO'OOO'I • · · £u8-X ~sed 

"THE NAME THAT MEANS EVERYTHING 

IN ELECTRICITY" 

OJl:l!<JJ:ii" "" " Ullp,[ [l!O!Ul!l.[O<Jp,[ 

aaJUO;) pmun · · · s.ro~u'.rauao ~sa99!EI 

ssew o~ :ilu!pJo:o:>e 
swo~e spas · • · · · t[du.rflo.r;oads ssep,r 
a:i!e:> .&epeJ.e.ir V" " "1UGU.If.IGdX:i[ fJU!U1 t{'f1!7 
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~ Slide rules are not being shipped to us 

by the Keuffel & Esser Co. (They are going 

to military users.} 

~~We have a stock of Log-Log Decitrig 

rules sufficient to last this quarter at .... $13.50 

~~We also have a stock of Log-Log Trig . 

rules that should be adequate for this quar" 

· ter at ............................................................ $13.50 

~~ We do not haye Log-Log Vector rules 

and cannot get any. · 

~After military requirements are met, 

shipments to colleges will be resumed. 

Pruf·~ssional 

[olleges 

Bookstore 
Basement Main Engineering Building 

BY BRUCE TORELL, M. E. '42 

IF YOU'RE LOOKING for a man in the Institute to be proud 
of, you can rest your weary feet and consider him found. "Him" 
is one Joe Atkins, who, as instigat'or, perpetrator and general all
round fall guy of Freshman Week, chairmanned what we have 
reliably heard to be the best yet. . 

To do it he gave up what could .have been a financially profitable 
summer and· organized committees totaling roughly two hun
dred students to put over old standbys plus such newies as Meet 
Minnesota Night and Freshman Leadership Camp. 

• • • 
IN CASE YOU'RE wondering why we think that anyone out

side the Institute would buy the TECHNOLOG, I'll try to. explain. 
Last year the number of copies stolen from engineers' P. 0. 

boxes increased at a rapid rate to a point where something just 
had to be done. So this year we're going to tactfully remind the 
offenders that the engineers pay fifteen cents per copy for the 
LoG by putting it· on sale in the P. 0. and several campus book-
stores. 

• • • 
"ME AND ROLLO" hope you'll profit from their experknces 

as related in the strictly illiterate column by the same. name. You 
can depend on them to dehibcrnate in 'time to give us .more of 
their classic gems in the next issue. By the moans· and. groans 
and b.b.'s that echo from their little hideaway in the :uncorrected 
copy and old sandwiches drawer, their subject will prpbably be, 
"Why me and Rollo, we hate wimmen." 

• • • 
PERHAPS YOU'VE NOTICED our new head types, authors 

and contents page layouts and, most of all, our new cover. I 
could tell you that the new type is Jefferson Gothic and that 
Ed Hillstrom did the cover design but then you . could accuse 
me of just trying to fill up space and you might be right. · 

• • • 
SOMETHING NEW and something different has given a couple 

of engineers you and I know a fine way to spend those long street
car rides home. In brief it goes like this. Engineer boards yellow 
bangtail, besits himself, sees queen across aisle, whips out pencil 
and paper, scribbles three questions on paper, leaps to seat beside 
girl, says, "I'm making a survey. Would you please answer these 
questions?" Girl, flattered, obliges, Questions are, Name, Address, 
Phone Number, So help me, it's been done. 

• • • 
JUST BECAUSE THE masthead has been cut down to allow 

for a better authors' layout doesn't mean that the. staff men don't 
deserve plenty of credit for getting this first and always difficult 
issue out. One couldn't ask for better cooperation than they gave . 

• • • 
·TO MAKE THIS column just what the name indicates, I'm 

asking you to put any of your stray scraps of "info" into my 
good ear, the boxes which will appear in the LoG office and 
Main Engineering, or P. 0. 5288. Bits of criticism, jokes, 
hot tips, telephone numbers, anecdotes or what have you, will 
all be welcome. 
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TO SENIQRS 

IT'S f!(EE 

A 5x7 glossy for your personnel sheet 

with each picture taken for the 

Toll $3.75 (to be paid at time of sitting) 

Ca~~ 'Vl.Qwbu.nq.'~.>. Stu.&icr 

C"fcr&att! 
Call Gl. 2255 

for appointment at your earliest convenience 



I KNOWI 

I F THE steel for an automobile travelling 
between Chicago and Los Angeles at 6o mph 

was cold-rolled at a speed of 42 mph, how far 
is it from Ban5or, Maine, to Bankok? 

So far as we know there's no answer to this 
problem. But then, a few years ago there was 
no answer to the problem of cold-rolling steel 
strip at these speeds either. 

G-E amplidyne control solved this problem, 
enabling a Pennsylvania steel plant, the largest, 
highest-powered cold-rolling mill for tin-mill 
products in the world, to roll out strip at 
speeds up to J 8 so feet per second, or more 
than 43 miles per hour! 

G-E motors to the · tune of I 1,400 hp 
respond to the precision control of G-E ampli
dyne circuits in driving the rolls of the mill at 
this speed. 

T£1£80X 

WHEN Dame Nature goes to work on a 
television' antenna with rain, sleet, and 

snow, she can cause no end of transmission 
trouble. 

G-E television engineers, however, circum
vent weather changes by housing the antenna 

within an electrically heated box. This prevents 
seeping moisture from freezing on the antenna 
during cold weather and interfering with the 
normal patch of high-frequency current flow. 

The antenna, at the top of a I28-foot trans
mitting tower in the heart of Schenectady, 
relays the picture waves to G.E.'s main, trans
mitting station in the Held-erberg hills 12 miles 
away. 

On top of the box for relaying the accompany
ing FM sound is another antenna which also 
acts as a lightning rod to protect the tower 
and relay equipment. 

RESEARCH INC. 

H OW a heavy English bulldog and a brawny 
Irish washerwoman substantiated the 

findings of years of research is described with 
an order for fifty miles of Formex wire recently 
received by General Electric. 

The customer was considering the use of 
Formex wire as a substitute for wire whose 
insulation had rotted after two or three years of 
use, exposing the bare copper. The railroad's 
signal engineer was "from Missouri" and wan ted 
to see for himself whether Formex' wire insu
lation could "take it.'' 

Two so-foot lengths were strung up. One was 
equipped with a metal ring, to which a bulldog 
was attached on a leash. The other became a 
washerwoman's clothesline. Several weeks 
later, after the bulldog had tugged against every 
inch of his wire and the washerwoman had 
pinched her wire with clothespins from end to 
end, the insulation of both lengths was still in 
perfect condition. 

GENERAL. ELECTRI~ 
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PRBVENTING "TOOTH DECAY11 THE MODERN' WAY 

HERE this hottest flame known to man 
is giving gear teeth a protective 

"face." The wearing surface of each 
tooth is readily flame hardened to an 
easily controllable depth and to any 
desired degree of hardness, yet its core 
retains its original toughness and shock
resistance. Gear teeth, wearing sur
faces, shafts, sprockets, and a multi
tude of shapes of any size and form 
are economically and spe·edily hard
ened this modern Airco way. 

Because of its many and varied ap
plications, the oxyacetylene flame has 
been drafted into service to speed de-

fense by cleaning m"!tal surfaces for 
quicker and long-lasting paint jobs, by 
shaping steel faster than ever before, 
by gouging out metal with astonishing 
speed and accuracy, and by welding it 
into a homogeneous, permanent unit. 

So that you may become better ac
quainted with the many industrial ap
plications of the Airco oxyacetylene 
flame, we have prepared a pictorial 
review of "Airco in the News". 

Write to the Airco Public Relations 
Department, Room 1656, 60 East 
42nd Street,c.,New York,, New York for 
a copy today: 

AIR 
REDUCTION 

~enDJ<al~: 
60 EAST 42nd STREET, NEW YORK, N.Y. 

In Texas: 
Magnolia-Airco Gas Products Co. 

DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELDING 
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- ZINC 
Good Soldiers! 

When the Country Calls, 
The Zinc Industry Responds 

THE Zinc industry cheerfully and willingly accepts its share in fulfilling the present pro

gram for National Defense, just as it has always, year in and year out, given prompt, capa

ble and efficient response when called upon to serve the needs ~f individuals and industry.· 

ZINC IN INDUSTRY 
The essential part that Zinc 

plays in a multitude of impor

tant products should be under

stood by every well-infor~~d 

technician. The location of ore 

deposits and smelters; mining 

and smelting; important "!JSes of 

Zinc, such as galvanizing, brass 

manufacture, die-casting, rolled 

zinc, paint pigments and many 

other applications-these are 

discussed in 

"The Zinc Industry" 
a "mine to market" outline in 

32-page booklet form. Impor

tant data relative to the produc

tion and consumption of Zinc 

are given in 

''Facts About Zinc" 
Copies of both of these book

. lets will be sent upon request. 

* 

The present emergency brings with it an unprecedented 

demand for Zinc. Directly and indirectly, the require

ments for National Defense involve the use of hundreds 

of thousands of tons of this indispensable metal. At the 

same time, the civilian industry demand is constantly 

increasing. 

The real recognition and appreciation of the value of 

the service which Zinc renders comes at times like the 

present. Back of the metal itself, is the great industry 

that produces it-the miners, the smelters, the fabrica

tors. All are bending every effort to meet not only the 

nation's needs for Zinc, but also to cover current produc

tion ·for civilian use. Production has been raised to 

record-breaking figures, and still the output increases. 

Consumers in e~ery field are assured that the vigorous 

efforts being made by the industry to balance supply and 

demand will be sustained. ·"' ·, 

The American Zinc Institute continues to offer its CO• 

operation to educational and extension agencies and 

welcomes opportunities to be of service. 

AMERICAN ZINC INSTITUTE 
INCORPORATED 

60 East 42nd Street, New York, N.Y. 
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Bruce Publishing Company, larg
est publishers of business and 
professional journals in the West, 
publish the following: 

NORTH WESTERN DRUGGIST 

COMMERCIAL BULLETIN AND 
APPAREL MERCHANT 

GROCERS COMMERCIAL BUL
LETIN AND MEAT DEALERS 
NEWS 

HARDWARE TRADE 

THE LUMBER DEALER 

NATIONAL GRAIN JOURNAL 

NORTHWEST INSURANCE 

PRISON WORLD 

and 

51 others for associations and 
companies 

SJ.\ l E Si'l\ E i'l 

Business paper advertising is one of your most . effective 
helps when you are out on the firing .line trying ·to build 
up sales volume or fighting to make a quota. 

Thousands of doors swing open each month to let these 
publications come in and sit down at your customer's desk. 
Almost immediately they introduce new lines of equip
ment, new merchandise and new services. 

The business paper familiarizes your customer with new 
and profitable business opportunities. It educates him and 
his assistants in new and more efficient, methods of ppera
tion. It helps make them better buyers because they be
come better sellers of lines such as you handle. 

Products advertised in these publications are easier for you 
to sell because acquaintance with them and even demand 
for them has been stimulated. 

No customer ever says, "I never heard of it" about a well 
advertis~d line. He is already aware of many of the ad
vantages and possibilities. He may be all ready to be sold. 

Keep your eyes on the advertising and editorial pages of 
business publications. They contain as many profit oppor
tunities for you as they do for your customers. 

BRUCE PU~BLISHING COMPANY 
MINNEAPOLIS SAINT PAUL 
Trm MINNESOTA TECHNOLOG, November,.1941 27 



AUTH·ORS 
Last summer, Don Baer took a vacation down in Kansas and 

Oklahom:t where he became interested in the pipe lines of some 
of the large oil companies. As a result, the TECHNOLOG has an 
article ~on pipe lines. Don 
m a d e several inspection 
trips, talking to· the foreman 
and men at the ·Sinclair, 
City Service, arid Phillips 
Refineries. In addition he 
received letters from the·", 
Petroleum Coordinator's 
office and supplemented this 
with material from maga
zines. Don is a sophomore 
in the 5-year, Chem.E.-Busi
ness course. His home is · 
at Alexandria, Minnesota. 
Last summer, he ushered in 
a theater down there. Don 
laughingly says that, for ex
ercise, he enjoys a game of 
checkers. Last year, l1e was 
out for track for .2. quarters 
as a distance runner. Mr. . 
Baer is also quite a musician; he is a master of the piano, 
clarinet, and saxophone. As a freshman, he was a member of the 
University Varsity Band. He also plays bridge. Under the head
ing of ambitions, Don reports that he would like to travel, see the 
world, and be a good engineer. 

• • • 
Here it is fellows! The results of the student-job survey are 

in, and Ed Knight, in collaboration with Don Baer, has summar
ized them for. you in this issue. An Aero junior, Ed is• making 

his first contribution to the 
TECHNOI.OG. A quiet, mod
est fellow, he won't admit 
any claim to distinction. 
After graduating in 1943, 
he hopes to enter commer
cial aviation in airline opera
tion. Ed says his most pleas
ant hours in school are 
spent lounging in the 
Union; however, he enjoys 
the practical shop courses 
~here he can "mess q.round." 
A couple of years ago, 
building radios was Ed's 
hbbby, but now he confines 
his activity to model air
planes. He likes almost any 
kind of sports, his favorites 
being bowling and basket
ball. Music and dancing 

also appeal to Ed; he doesn't care for "jitterbug" stuff though, 
it's got to be smooth. Brunettes and ice cream also find favor 
with Ed. Last summer, he worked for the Sexton Insurance Co. 
of Minneapolis doing clerical work. Ed is a member of the I.Ae.S . 

• 
The editorial policy of the TECHNOLOG is to present material for 

technology students which it is hoped will strike a happy medium between 
the superficial and the highly specialized 

The MINNESOTA TECHNOLOG is published monthly, October 
through May, by the students in the Institute of Technology of the 
University of Minnesota. 

The purpose of the TECHNOLOG. is two-fold: first, to put in the 
hands of TECHNOLOG subscribers highly worth-while and interesting 
reading material; second, to offer technology students . an invaluable oppor-· 
l'!nity to get writing, selling, and working-with-others experience. 
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• 
BY RICHARD OPLAND Ch£, '43 

Defense spending in high 
gear has kept Charles R. 
Butler, assistant manager of 
the Minneapolis district 
office of the O.P.M. priorities 
field service, this year from 
his favorite recreation, 
DUCK HUNTING (caps 
on request). He is the 
author of the article "About 
Priorities" in this issue. Mr. 
Butler graduated from the 
Stillwater, Minnesota, high 
school. He published the 
Mankato, Minnesota, Free 
Pres,s for 30 years. Later 
he went to New York for 
four years. Two of these 
years were spent working 
as assistant manager of the 
daily paper of the NRA, 
Code Authority, Governor Olson appointed him 
the University. He served from 1931 to 1935. 
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TECH COMMISSION 

Faculty: T. I. Taylor, C. E. Koepke, 
E. H. Comstock. Students: Members at 
large: Arthur Brickman; Henry Stinger, 
Thomas Matteson; Others: Dale Prink
water, Aero. E.; Howard Lindow, Ag.E,; 
Charles Dahlgren, C. E. ; Edward Cisek 
Ch.E.; Richard Matthews, Chem.; Eugene 
Ecklund, E. E.; Jam.es Mitchell, M.E.; 
William Glenn, Mines . 

• 
T A 8 l E 0 f c 0 N T E N T S 

TECHNOLOG BOARD 

EDITORIAL 

VEl NS OF INDUSTRY 

THE 
LET'S 
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Faculty: L. G. Straub, R. L. Dowdell, 
E. H. Comstock, H. C. Richardson. 
Students: William Stanley, Arch.; Albert 
Wedge, ALE.; Paul Moran, E. E.; Ivan 
Jenson, C. E.; Lawrence Carlson, Aero. 
E.; Don McClure, Chem. ;· Maxwell Mad: 
son, Mines. · 

• 
BOOKSTORE BOARD 

Faculty: C. A. Mann, 0. S. Zeiner,. 
E. H. Comstock. Students: Anton Dropt
ing, Arch.; Robert Peterson, M.E.; 
Walter Fish, E. E.; Charles Dahlgren, 
C. E.; Ralph Doty, Aero.E.; David 
Streed, Chern. ; John Glasrud, Mines. 

• 
Frontispiece ... 

The frontispiece shows the tapping of a 
heat in a new 65 ton electric arc furnace. 
The cut is through the comtesy of "Metals 
& Alloys." · 

• 

The cover photo this month shows a 
huge section of oil pipe line betng thrown 
across a river. The photo is through the 
courtesy of the '~Oil and Gas Journal." 

ENGINEERING COLLEGE MAGAZINES ASSOCIATED 
Chairman: Professor HARLOW C. RICHARDSON, University of Minnesota, 
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Entered as second'class matter April 9, 1925,. at the p•ost office .at Minneapolis, Minne
sota, under the Act of March ·3, 18.79. Office,. 37 Electrical Building, University of 
Minnesota. Telephone, Main 8177, Extension 514. Subscription rate, $1.50. per year. 
Single copies, 15 ce·nts. Advertising rates upon application. 
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YOUR TlffiE 
IS YOUR 
FUTURE 

((Time is an elusive thing easily spent, but 
never regained." H. T. 

0 F the hO'hmcn cntc,ing tollegc, few 
attach much import to the use of their 
time. The average student does as 

little work as is compatible with average 
grades, and expertly disposes of any remaining 
time. Should he be approached concerning par
ticipation in activities, he has a stock-in-trade 
answer, "Haven't got the time." 

Unfortunately, this type of student obviously 
hasn't a clear idea of just what he should get 
out of his four years at college. Each of his 
dollars, supplemented by four from the pocket 
of the taxpayer, goes into giving him the chance 
of a lifetime, the chance to obtain for himself 
all the knowledge he is capable of absorbing, 
and, in addition, a chance unparalleled to de
velop skill in knowing and working with the 
widest variety of personalities. 

Few can truthfully say that any engineering 
curriculum is easy, but, on the other hand, even 
fewer can truthfully say that it requires every 
minute of time available. There are undoubt
edly those whose intense interest and study in 
some field, or whose part time job makes par
ticipation in activities impossible, but they 
would represent a pitifully small percentage of 
the Institute's enrollment. Too many are the 
study-eat-sleep-loaf variety, whose folly will 
be graphically illusfrated by the blank white 
spaces after the COLLEGE EXTRACUR
RICULAR ACTIVITIES appearing on ten 
out of ten applications for employment forms. 

THE MINNESOTA TECHNOLOG, November,' 1941 

Of course, grades are more important, but a 
man with average grades an1 activity partici
pation has more than a slight advantage over 
a man with the same grades and the previously 
mentioned blank space. 

A fact contradictory to common belief is 
that men busiest in activities have consistently 
higher than average grades. In some cases, it 
may be due to an above average ·r.Q., but a 
more usual explanation is that they have 
learned to budget their time. 

For illustrative purposes, let's take two 
freshmen. They're typical with their ideas of 
college and convertibles, ~nd they run up 
against the same stone wall at the first, set of 
quizzes. Both struggle through freshman year 
and· to all outward appearances they accom
plish approximately the same amount. But one 
has entered into an activity. He has foundcthe 
time where his brother guinea pig insisted 
there was none. He has found it by the sim
ple expedient of budgeting or planning his 
available time, weighing each requirement and 
dividing the total accordingly. He learns to 
us~ his time efficiently simply because he has 
no alternative. 

Comes senior year and graduation. Our two 
subjects receive their degrees and are ready to 
take their places in industry. One has a well
developed personality, an ability to work co
operatively with others, and the drive neces
sary to turn ideas into accomplishments. Be
cause of these qualities, and grades better than 
average, he gets first chance at any job oppor
tunities. And the other-well, he has a de
gree, period. 

BRUCI: TORI:LL-I:DITOR 
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VEinS OF InDUSTRY 
All Cuts C01wtesy of Oil & Gas Journal 

0 find an elephant in the bathroom ... r would be no more surprising to the 
uninitiated than would be the sight of 

the immense machinery of a pump station 
surrounded by quiet, peaceful, farm land 
concerned only with the grazing of its 
cattle. Four shifts of men operating the 
station 24 hours a day, six giant Diesels, a 

, 350 kw. generator, six 80,000 barrel steel 
tanks, each large enough to hold an average 
sized bungalow; all this comprises an aver
age pump station which is on rolling farm 
land, its sole connection with the outside 
world one narrow country road, and noth
ing in sight except the roof of a house just 
over a hill. When one realizes that there are 

Crossing streams is the hardest problem 
the pipers have to face. Piping across 

level country is comparatively easy. 

32 

hundreds of such stations scattered over 
the country, all working quietly pumping oil 
north, east, and west, through underground 
pipes, he becomes aware of a vast, un
familiar industry. 

Oil Piping Had a Modest Beginning 
Back in the nineteenth century when our 

production ot oil was very small, and our 
transportation facilities even smaller, oil 
was painstakingly carried from place to 
place in barrels loaded on horse drawn 
wagons. With the development of huge 
new oil fields and greater oil consumption, 
the· need for faster, more efficient transpor
tation arose. One o'f the earliest pipe lines 
constructed to answer this need was built · 
in Illinois in 1865. It consisted of wood 

cylinders tapered at the ends in snch a 
way that the sections could be joined. 
From this' primitive beginning, the indus-

try has advanced to the point where 
some lines pump 90,000 barrels hourly 
through large diameter pipes at pres-
sures over 1,000 lbs. per sq. iqch. 

The complex modern networks of 
pipe lines carry crude oil from the 

well heads in East Texas and Okla
homa to large refineries as far away 
as Kansas City; East Chicago, or the 

eastern seaboard. Others carry re
fined gasoline to various industrial 
centers. For example, the Great 

Lakes pipe line is daily pumping 
gasoline directly to Minneapolis. 
Still others pump millions of 

cubic feet of n'ltural gas from 
the oil fields daily. 

Though the pipe line's func
tion of pumping oil east is very 
essential, and often spectacular 
and highly publicized, its most 

... BY DONALD BAER, Ch.E.B., '44 

important function is to pump oil from the 
wells to shipping centers throughout the 
country. These shipping centers are both 
coastal tanker docks and inland railroad 
centers. Most oil destined for the East is 
now shipped by tanker, the cheapest way; 
but it is expected that in the future pipe 
lines may be able to offer better rates. 
Railroad transportation, although expensive, 
is still the most important method of ship
ping oil to spots not reached by pipe lines, 
and which cannot be reached by tankers. 

Inland river and lake barges and high
way trucks also are being used, although 
they do not have the importance of the 
tankers, rai'troads and pipe lines. 

In order to more clearly explain the 
workings of these pipe lines, a represen
tative section was chosen for description. 
So much variety exists in pumping methods, 
however, that this example does not cover 
the field thoroughly. For that reason other 
types of equipment· and methods of opera
tion are mentioned from time to time. 

The typical section of line described is 
in the vicinity of Sinclair's Cobb Station 
near Caney, in Southern Kansas. Sinclair 
Refining Company is next to the largest 
pipe line company in the world, its 6,000 
miles.of trunk lines second only to Standard 
Oil's 7,000 miles of Stanolind lines. Other 
major pipe lines pass through this sec
tion of Kansas and· Oklahoma. Within a 
few miles of Sinclair's lines, tl).e Stanolind 
lines nm north; The fairly new Stanolind 
pumping station, Sinclair's station, Great 
Lakes' gasoline pump station, and two 
Cities Service natural gas pump stations 



constitute the important industry at Caney, 
Kansas. 

Looking at the industry as a whole, the 
piping system may be coinpared to the 
circulatory system of the human body. In 
the body, extremely small capillaries carry 
blood from the cells to larger veins which. 
in turn empty the blood into still larger 
veins. In much the same . way oil comes 
from the wells through small pipes into 
tanks near the wells, from these well tanks 
the oil is collected through still larger 
lines to a main pump station on. the trunk 
lines. Driving a few miles on any road in 
the oil country will bring one within sight 
of a number of pumps at wells scattered 
over two or three average sized city. blocks, 
slowly pumping oil through small pipes to 
orie corrugated sheet steel building. Within 
this steel building is the small engine which 
drives all the pumps .in this one locality by 
long, rigid, drive rods which slide slowly 
back and forth through the grass. These 
pumps force the oil from the well heads 
to a storage tank located near the pump. 
From this tank and from tanks similar to 
it the oil runs through small "gathering 
lines" to a gathering station where it is 
stored temporarily until time to be pumped 
to the main primp station. 

An example of a typical gathering sta
tion is the one at Peru,. Kansas. The 
oil from the surrou1,1ding fields "gravities," 
that is, runs without being pumped, into the 
tank at Peru. Once a day. the oil in this 
Peru tank is pumped to the big Cobb sta
tion at Caney on Sinclair's trunk lines. 
There are a number of other gathering 
stations also pumping to Cobb from other 
localities at the same time. 

Pumping Stations 

One of the men who had been with the 
company for many years explained in 
detail just how this particular pump station 
works. It is equipped, he told me, with a 
100 hp. De La Verne Diesel which drives 
the pump. Every qay, he continued, this 
little unit pushes 1,000 barrels (about 42,000 
gallons) of crude, through a 4 inch pipe 12 
miles to the Cobb station. Such small sta
tions formerly \!Sed steam for power, and 
some still do, but the majority use Diesels. 
When the oil has completed its twelve-mile 
trip to Cobb, it is run into one of the 
immense 80,000 barrel working tanks where 
it awaits shipment tip the line to the 
refineries. 

I was passed through the ''no admission" 
sign at Cobb Station and Bill Kersey, 
superintendent of the station, introduced me 
to Don Sternberg, chief engineer, who took 
me around the plant, answering my ques
tions and showing me all the interesting 
things that keep these pumps operating. 
He related that at one time Cobb station 
pumped 200,000 barrels of oil a day, which 
is roughly 350,000 gallons an hour; steadily 
pumping 24 hours a day, week after week 
without a shutdown. I will try to describe 
as well as possible the · way the oil is 
handled in this station. 

The crude oil from the southern oil 
fields comes from Cherokee through ·eight 
inch lines and flows into the intake mani
fold. This manifold, Don Sternberg said, is 
the complicated system of gate valves en
closed in a separate building which is used 

Electric welding is the latest method of joining pipe sections. The clamp pulls 
the pipe together while the weld is being made. 

to switch the incoming crude oil to the 
various tanks and pumps. The manifold 
in the pump station operates in much the 
same way as the switch yards operate in 
a railroad station. Crude oil coming in on 
any of the lines may be routed through to 
any other line, pushed into storage tanks, or 
sent to the pumps. Most incoming crude oil 
is directed into a storage tank at the same 
time that the pumps are pumping it out of 
the tanks and up north. This working tank, 
as it is called, is valuable when the oil is 
coming in faster than the pumps are pump
ing it out. Should the incoming oil get 
ahead of the pumps, the tank will fill and 
will be pumped o)lt some time m the 
future. 

Altogether there are seven pumps in Cobb 
Station. Don Sternberg led me over to the 
fireproof side of the. building where the 
pumps were located. I was duly impressed. 
Each of the seven pumps is a mammoth 
machine, too large to fit in the living 
room of the average home. They are 
fascinating things to watch, their large fly
wheel steadily revolving and the heavy 
crossheads and pistons driving back and 
forth with tremendous force. Only three 
or four of the pumps are usually working. 
It is estimated, however, that throughout 
the industry only 40 per. cent of the pump
ing capacity is in use, so the fact that half 
of Cobb's pumps are idle falls right in line 
with the average. 

Six Cylinder Pumps 

The pumps are of the triple, duplex, re
ciprocating type. This is the equivalent of 
six cylinders. Don pointed out that they 
have a 36 inch stroke and each clyinder is 6· 
inches in diameter. Operating at normal speed 
each is capable of putnping 36,000 barrels 
a day at 650 lbs. pressure. In the industry 
that is considered a big pump. These 

pumps, like most of these now operating, 
have been in service for over 20 years but 
are still working efficiently. The modern 
trend is to operate the pumps faster and 
at higher pressures. There are possibly 
only two or three lines in the country 
operating at very high pressure, but con
versions are being made all the time and 
the future will see more of this fast equip
ment. Many centrifugal pump installations 
have been made for pumping gasoline and 
casing head gas, but for the more viscous 
crude oil only the reciprocating type is 
practical. 

Cobb's pumps are driven by fairly, old 
Mclntosh-Seymore Diesels. The engines are 
separated from the pumps by a fire wall so .. 
that if one catches on fire there will 
be no danger that the pumps will do the 
same. 

Power for Pumping 

Entering the other side of the station, 
we saw that the Diesels' are large, im
pressive machines, looking very rugged and 
extremely heavy. There are six 500 hp. 
engines and one 600 hp. engine. It is hard 
to find a comparison which will convey 
clearly the size of a bOO hp. Diesel to 
persons unfamiliar with big machinery. If 
one could imagine an engine about the size 
of two large automobiles, one set on top of 
thecoi:her; that would give some impression 
of the size, although the Diesels are much 
heavier and more massive than the two 
cars would be. 

Modern installations are using the solid 
type of fuel injection which has proved the 
most efficient, as it eliminates possible fail
ure of compressors or air lines. Cobb's 
seven Diesels use the older air driven fuel 
injectors supplied by a three stage vertical 
compressor producing a pressure of 800 
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pounds. These large engines are very eco
nomical. Bill Wallace, who was in charge 
of Cobb station at one time, tells that he 
has made tests on the engines which show 
that they use only a little over 7 barrels of 
the 36,000 they pump per day when working 
at capacity. 

In other pump stations gasoline and steam 
engines are sometimes used, although the 
Diesel because of its reliability and econ
omy, is becoming standard equipment. The 
engines are connected by huge gears to the 
pumps which they drive. They are 
cooled with water pumped from two large 
concrete tanks, each about the size of a 
swimming pool. The pumphouse itself is 
about two stories high to allow room above 
the machinery for a traveling hoist which 
is used to move engine parts when repairs 
are made. 

Mr. Sternberg assured me that new equip
ment and improvements are being innovated 
by Sinclair from time to time to keep the 
system up to date. Two years ago three 
small centrifugal pumps were installed 
to pump· the effervescent, gasoline-like 
"casing head gas" from the fields to. a 
refinery. This oil is much less viscous than 
ordinary crude so it is possible to pump it 
with centrifugal equipment. The centrifugal 
pumps are driven by powerful electric 
motors powered by Diesel-electric genera
tors. The' Diesel-electric equipment con
sists of one 350 kw. A.C. generator 
with a 10-ft. rotor which produces cur
rent of 2,500 volts. Two of the centrif
ugal pumps operate together to. give 
the effect of a larger fo.ur stage pump. 
These small pumps revolve at 1,400 
r.p.m., fairly slow for a pump of this type, 

and send 600 barrels of oil 19 miles to the 
refinery every hour. It is not necessary to 
have a working tank with centrifugal 
equipment, for they only increase the 
pressure in the line and have not the rigid 
volume requirements of the reciprocating 
type. New installations of centrifugal 
equipment at other stations use · similar 
electric or Diesel-electric, or geared Diesel 
or gasoline engines for power. 

As it leaves the station, the oil is sent 
through a discharge manifold in which it 
is routed into the right trunk line to 
continue its journey north. In control of 
all movements of the crude in all the lines, 
and In all the pump stations on 'the lines, is 
the line dispatcher. His job is the same as 
that of a railroad dispatcher. Every pum·p 
station has telephone and telegraph connec
tions with all points on the line. The quan
tity of oil received at a statibn from local 
gathering lines as well as that being pumped 
through the trunk lines is carefully checked. 
The temperature of the oil, its "gravity," 
and B.S. (bottom sediment) content is also. 
checked. From all stations the reports of 
quantity ·and type of oil going through 
each line is telegraphed hourly to the 
dispatcher who can then issue pumping 
orders to all points up and down the line. 
In this way new stock of crude may be 
switched in and various parts ctit out to 
different refineries and sent north as needed. 

Maintenance a Problem 

In order to keep a network of lines of 
this magnitude in faultless, trouble-free 
operating condition, an extensive mainten
ance division is a necessity. There is the 

Coated pipe must be lowered carefully into the trench. It is important that 
the protective coating of the_pipe remains unbroken. 

constant job of digging up pipe and re
pairing leaks, replacing gate valves, and 
every imaginable repair that could be made 
on a piece of pipe. There is one man on 
the force, the line walker, who does nothing 

· but hike along above the lines looking for 
leaks. · Don't pity him too much as he has 
to cover only eight miles a day and that 
doesn't overtax him too much, on the cool 
days. 'ifhen there is the gauger, who checks 
the oil at the wells and sees that it all gets 
through the gathering stations and then .sees 
that the gathering stations' oil all gets to 
the pump· station. As an example of this 
man's work, Bert, the guager, in this district 
a little while ago was short 100 barrels of 
oil that should have gotten to Cobb station. 
After hunting . 'all day for the trouble it 
was found that two tanks had been reported
·pumped in, but in some way they hadn't 
gotten turned on and the oil was still in 
the field. When a loss of oil, which some
times indicates a leak, is discovered, the 
boys get into action and make the phones 
hum. If the pipe has split a seam or has 
broken, the pumps are shut off; if the leak 
is small, the oil is allowed to remain in 

. the pipe. In either case Charlie Rose, 
district line foreman of that district, and 
his crew are soon on the spo.t well· equipped 
to handle any emergency. 

Charlie took time one afternoon to show 
how these pipes are kept repaired without 
keeping the lines out of use more than a 
short while. ·Many leaks, he explained, are 
on the underside of the pipe as it is here 
that most corrosion takes place. A satis
factory repair of a leak may be made by 
turning the pipe section over, which is some 
job with a big pipe, and welding a piece 
of larger pipe over the hole with an electric 
arc. If the pipe is very badly corroded the 
bottom of the pipe may be completely 
covered or the pipe replaced. · Wherever 
possible the repair metal is clamped into 
place immediately to stop the leak so that 
oil may keep flowing while the weld is 
being made. The sections that pass through 
highly alkaline or clay soil are most 
subject to corrosion and require almost 
constant attention. In. one such section· the 
pipe has had to be replaced in less than 7 
years, but in ideal soil pipe has lasted well 
over 20 years. At the present time, Charlie 
Rose's crew is replacing the old style 
screwed fittings in the station yard with 
smooth, welded joints and turns. 

Keeping the lines in good repair is not 
the only maintenance work necessary to 
keep the oil flowing. All the pumping 
machinery an<;! additional equipment must be 
serviced, and new equipment of special 
design must be fabricated. In connection 
with this repair work a complete stock of 
spare parts must be kept on hand to pre
vent delay in case of breakdown. Located 
on the outskirts of Caney, Kansas, are the 
replacement part warehouses and machine 
shops for Sinclair's 6,000 miles of lines, 
which extend from the oil fields to the 
Gulf of Mexico "and up to East Chicago. In 
the shops, top-flight machinists are employed 
to carry out the great variety of intricate 
and exacting repair jobs which pour in 
continually from every section of the line. 
Building and ·equipping special Sinclair 
repair truck bodies and repairing immense 
gate valves is routine for these men. A 

(Continued on Page 40) 
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BY ED KNIGHT, Aero. E., '43, AND DONALD BAER, Ch.E.B., '44 ,4 ~ecli~ $uwelf 

D 0 you thilli< you wmk hocrl? The I... results of the fi~st of the !ECH
NOLOG's new senes prove It. 

Tabulation of 543 questionnaires, repre
senting about one-fourth of the Institute 
of Technology enrollment, and what we 
believe covers a typical cross section of 
the engineering student body, revealed 
that the average Technology student earns 
slightly better than 60 per cent of the 
total cost of .his college education through 
employment during the summer and during 
the.· school year. . 

Over 54 per cent of the future engineers 
earn over one-half of their college ex
penses, while 33 per cent earn all of their 
expenses. Only 12 per cent of the Tech 

. students earn no part of their college costs 
at all. · 

Referring to the figure below we see 

A job keeps the average engineer 
busy 19 hours a week. 

that the freshman earns a higher percentage 
of his expenses at college than h:s upper
class brethren, possibly due to the fact 
that he is able to allot more time to out
side employment than upperclassmen. T.he 
average number of hours worked each 
week by students working during the 
school year is 19 ·hours .. 

Of the total number of students in the 
Institute of Technology, 57 per cent are 
employed during the regular school yeai: in 
addition to carrying an average of 16 credits 
of classroom work. Figure 1 below shows 
that the freshman class has the greatest 
percentage of its members represented in 
jobs during the school year, while the upper 
classes lag a little behind . 

Students in the junior class hold the most 
lucrative positions commanding the highest 
hourly wage of the working students :in 
the Institute. The sophomores hold the 
next best paying jobs and. the •freshmen 
earn the least per hour of work. Average 
hourly wage for the whole Institute of 
Technology is 45 cents an hour. 

Figure 1 shows that the sophomore's 
average weekly wage is somewhat higher 
than that of his fellow engineers, while the 
junibrs run a dose second and the fresh
men again bring l.!P the rear. The 543 ques
tionnaires that were returned show that 
during the regular school term the weekly 
earnings of the students were more than 
$2,400. 

Employment during the school year does 
not seem to affect the scholarly ambitions 
of the engineering students; there is a 
difference of only one-half a credit in the 
scholastic load carried by the working and 
non-working students. Working students 
carry an average of 16 credits while stu
dents who do not work during the school 
year carry an academic load of 16.5 credits. 

When it comes to employment, the engi
neer is a jack-of-all-trades. Jobs handled 

Average engineer carries 16 credits. 

by Tech students during the school year 
cover a wide range of every conceivable 
type from bar-tending to teaching piano, 
inclu.ding playing in swing bands, mopping 
floors, and selling those well known brushes. 
Only 17 per cent of the engineering stu
dents who work during the school year are 
fortunate enough to find employment in jobs 
having a connection with their field of 
classroom study. These jobs· include assist
ing in the various laboratories on the cam
pus, inspection work in ·faetories, drafting, 
and various other technical positions. . 

The University of Minnesota pr.ovi.des 
employment for 32 per tent of the engi
neering students who are employed during 
the school year exclusive of NY A jobs. 
Sixteen per cent of the working students 
are employed on NYA projects at the Uni
versity. 
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Here the T:eCHNOLOG presents an up-to-the-minute article on 

Priorities written in a clear concise style by an authority from the 
Government's Priorities Field Service. 

As a sequel we hope to publish in our December issue the reactions 
of a medium sized manufacturer to the setup. Be sure to read it. .. r HE newly fledged engineer who next 

June, diploma in hand, steps forth 
from the campus into the world of 

business and his first job, will face a 
strange phenomenon, unknown to his pred
ecessors. He may know his "trig" and 
his calculus, his cosines and his formul;e, 
but when he is confronted by such cabalis
tic. symbols as PD-25-c, PD-38-a, P-2-q 
(and they're not football signals), he will 
be .having his first encounter with what he 
will soon learn to know as priorities. 

If he is to become a part of the produc
tion and supply end of any existing indus
try, he will run up against these priorities 
at every turn." He will do well to start 
now getting acquainted with them. 

This nation is engaged in a . mighty 
defense effort which promises to transcend 
in breadth and volume anything that this 
or any other nation has ever attempted
an effort in .which the task allotted to the 
nation's industry is set forth in one word 
-production. To administer this task, 
there has been created the Office of Pro
duction Management. This is the organ
ization charged with the .responsibility of 
producing the materials, the machines, the 
machines for producing machines, the ma
terials of war needed for the armed forces 
that defend the security and the future of 
the world's democracies. 

O.P.M. 

The O.P.M. is a gigantic organization, 
necessarily so because the defense pro
gram is gigantic. One of its first prob
lems was to assure a steady flow of ma
terials to the right places at the right 
times. For this purpose there was created 
within the O.P.M. a Priorities Division. 
A field service office of the Division has
recently been opened in Minneapolis, lo
cated at 1320 Rand Tower, to furnish in
formation and advice on procedure to 
manufacturers and dealers in this area. 

Just what are priorities? This is an 
important word in present-day business 

terminology, and we should have a clear 
and simple definition. Priorities means 
firsts. In other words, first claims on 
materials and the things made from them. 
The necessities of the moment demand 
that the defense program shall have such 
first claim. This policy is now the law of 
the land. Fullest cooperation with it will 
result in the least possible disturbance of 
normal business. · It is gratifying tv note 
how wholeheartedly in most instances 
that cooperation is being given. 

The primary objective of the Priorities 
Division is to assist in making the neces
sary material and equipment available in 
due time for the execution of the defense 
program. It is ready to act in every case 
where this objective is threatened. The 
Office of Civilian Supply and other agen
cies set the standards for civ£/ian alloca
tion where necessary. 

What Is Defense? 
What is defense? Defense is considered 

for priority purposes as embracing the 
total of all the material and equipment 
covered by defense orders. "Defense Or
der" means: 

(l,) Any contract or order for material 
or equipment to be delivered to, or 
for the account of : 
1. The Army or Navy of the United 

States, the United States Mari
time Commission, the Panama 
Canal, the Coast and Geodetic 
Survey, the Coast Guard, the 
Civil Aeronautics Authority, the 
National Advisory Commission on 
Aeronautics, the Office of Scien
tific Research and Development; 

2. The Government of Great Brit
ain and the government of any 
other country whose defense the 
President deems vital to· the de
fense of the United States under 
the Act of March 11, 1941, en
titled "An Act to Promote the 
Defense of the United States." 

BY CHARLl:S R. BUl 

MINNEAPOLIS DISTI 

(2) Any other contract or order to 
which the Director of Priorities as
signs a preference rating of A-10 or 
higher; 

(3) Any contract or order placed or 
offered by any person for the de
livery of any material or equip
ment needed by him to fulfill his 
contracts or orders on hand, which 
material or equipment is required 
for the fulfillment of any contracts 
or orders included in (1) and (2) 
above. 

Preference Ratings 

Preference ratings for defense items 
(priority ratings are the same thing) are 
graded in a ladder-like structure froni 
A-1-a first, down to A-1-b, et cetera, to 
A-1-j; then A-2, A-3, et cetera, down to 
A-10, so that the manufacturer with a 
number of rated contracts can arrange 
them and schedule them in the order of 
their importance. The manufacturer who 
receives an A-10 rating should not assume 
that this is a low rating. In the majority 
of cases, it is sufficiently high to insure 
delivery of materials, for, as noted above, 
all orders given a rating of A-10 or bet
ter are to be considered defense · items. 
Civilian ratings start with B-1, B-2, et 
cetera. 

For the purpose of efficiency and sound 
administration, the Priorities Division has 
developed two clearly recognizable spheres 
of activity. The first of these involves 
strict watch on the sphere of business ac
tivity where restrictions of one kind or 
another must be imposed. The second 
involves strictly military contracts. These 
latter are handled by the Army and Navy 
Munitions Board. The various military 
agencies operate under what is known as 
the Priorities Critical List, a list of about 
300 military items and classes of items. 
On these particular items, military con
tracting officials may assign preference rat
ings without calling upon the Priorities Di
VlS1011. There are local officials of the 
Army, the Navy and the Air Corps located 
in the Twin Cities who have authority to 
"extend" these ratings to subcontractors 
and suppliers working under a prime con-
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tract. The matter of "extensions" is too 
detailed a story to be taken up here. Suf
fice it to say that there are a number of 
methods employed to extend the original 
rating on a contract to the subcontractors 
and suppliers involved, and constant effort 
is being made simplify the procedure. 

The assignment of ratings is but one 
phase of the priorities program. Acute 
'shortages in certain basic materials have 
made it necessary to impose rigid control 
and allocation of these. Aluminum, copper, 
nickel, cork-these are some of the 
twenty-five materials already under such 
control, and there will be others added as 
shortages develop. Each of these is han
dled by a special bra~ch within O.P.M., 
usually working with a committee from 
the industry involved. 

Limited Priorities Ratings 
A further phase is the method of as

signing limited blanket ratings to industries 
such as machine tools, aircraft, merchant 
ships, etc., to assure them the necessary 
call on materials. This is in some cases 
accompanied by allocations of their out
put. Then the~e is the Defense Supplies 
Rating plan, under which a producer of 
stock items which go largely to defense 
uses can acquire a flow of materials in 
advance to meet "off-the-shelf" deliveries 
for defense needs. He can under this. plan, 
however, secure such materials only for 
the defense portion of his business. 

The standard procedure for a manufac
turer or processor who is not covered by 
these blanket ratings, and who needs cer
tain materials or supplies to complete an 
order or contract, is to first make every 
possible attempt to secure them through 
his regular sources of supply. If he finds 
that it is impossible to secure them without 
a preference rating, he may then apply 
to the Director of Priorities at Washing
ton for a preference rating covering the 
particular items needed. Form PD-1 is the 
form used for this purpose. It consists of 
four pages and is made out in quintupli
cate, the applicant retaining the fifth copy. 
The district office in the Rand Tower is 
ready to supply these forms to anyone de
siring them. 

If the use to which the materials is to 

be put is deemed to bring them within the 
defense program-wh:ch does no~ neces
sarily mean direct defense use-a prefer
ence rating of A-10 or higher is assigned 
to the needed items. If deemed to be of 
purely civilian use, a rating of B-1 or low
er may be assigned .. This is evidenced by 
a brief certificate attached to the original 
copy of the PD-1 form, officially stamped, 
and returned to the applicant. He then at
taches this to his purchase order, as n()
tice to his supplier that the order is en
titled to the rating indicated. 

The Defense Housing Plan, recently an
nounced, makes provision for preference 
ratings on the critical materials needed 
for housing in defense areas. The Twin 
City area has been classified as a defense 
area, and the plan is already in operation 
here. Application is made to the local 
FHA office, and if approved by them is 
passed on to a priorities office for assign
ment of rating. 

Industrial plants,. large and small, to
gether with schools, hospitals, govern
mental agencies, warehouses, wholesalers 
and others have been granted an A-10 
preference t·ating on maintenance and re
pair items. This is in line with the ex
pressed policy of the Supply Priorities and 
Allocations .. Board of keeping the civilian 
economy in as active operation as possible. 
The order granting this rating (Order 
P-22) has recently been amended, as of 
October 16, and while now covering many 
more divisions of industry than it did be
fore, contains some definite limitations as 
to its use, which deserve the careful study 
of anyone attempting to make use of its 
provisions. It requires no formal proce
dure other than the stamping or endorsing 
of a prescribed wording on the face of a 
signed purchase order. 

In administering its program from here 
on, the Priorities Division will no doubt 
find it necessary to depend more and more 

on allocations. These will not replace the 
existing priorities system. They will simply 
supplement it, as they do now. 

Take copper, for example. Present in
dications are that, considering domestic 
sources of supply and the difficulties at
tending import shipments, there will not 
be enough copper available for actual de
fense needs. Yet a certain limited amount 
must be made available for necessary ci
vilian needs. That means allocation of the 
available copper; yet in making that allo-. 
cation the decision as to where the metal 
will go will be based largely on the priority 
ratings assigned to the items in which 
that copper will be used. 

Mr. Donald M. Nelson, head of the Pri
orities Division, has recently emphasized 
the need for supplying every possible need, 
both defense and non-defense, from exist
ing inventories before invoking the aid of 
the priorities system. "It would be a per
version of the preference rating. system," 
he says, "for a producer to extend q. pref
erence rating in order to protect inven
tories accumulated for ordinary civilian 
business." 

All Out for Defense 
Compliance with the priorities program 

has been wholehearted and sincere in most 
cases, and there appear to be fewer in
stances of evasion and "chiseling" than in 
the last war, or under N.R.A. ·A Com
pliance Section is already actively at work, 
however, and violations and evasions will 
be promptly checked as they develop. 

An all-out defense program must neces
sarily result in hardships and sacrifices, 
particularly to non-defense producers. 
But, as a large steel company puts it, in 
a recent appea!' to its customers, "Remem
ber that the steel you can't get is the steel 
that is being used to protect all of us 
against an uncertain future." 

Priorities ratings assure a sufficient supply of aiuminum and other vital 
materials for the defense industries. 
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YOUR GOVERninG 

'~
·~· E have an. important announcePl. ment to make to all freshmen of 

the Institute of Technology. You 
are all members of the Technical Associa
tion of the University of Minnesota! 

"Wait just a minute," says a senior. 
"I've never heard of any Technical As
sociation!" You, Mr. Senior, are also a 
member of the Association. Like you, every 

student in the .. ---------"!11"'"""'!'11 Institute is a 
member, but 
no one has 
made it a 
point to tell 
you. You and 
many others 
have gone 
through 
school with 
little or no in
terest in the 

'---lllli1ii:iiiiiiiliiil-..,;..:..~llillilll Institute of 
Technology as an organized body. Have 
you ever wondered who governs the activ
ities of the Institute, the TECHNOLOG, or the 
Professional Colleges' Bookstore, better 
known as the Engineers' Bookstore? 

The Bookstore, you know, is a co
operative. Maybe you don't know that the 
Bookstore has three drawers filled with 
unclaimed dividend checks. Seems to us 
that they_ could h,ave let someone know 
about it. If you are one. of tho·se ·persons· 
who has not collected his . dividend check, 
why not find out about it? Members of 
the Bookstore should show a little interest 
in it. 

Let's get back to the Technical Associa
tion. Its purpose (according to its consti
tution) is to provide a federation of de
partments in the Institute of Technology, 
and to enable the students of the various 
departments to act as a unit in all matters 
of general interest to them. That's all 
very nice, but also very vague. The gov
erning body of the Technical Association 
is the Tech Commission. This is something 
you have heard about. If you read the 
TECHNOLOG from cover to cover like all 
dyed-in-the-wool S.L.A. students, you have 
seen the names of the members of the 

·Tech Commission printed on the contents 
page. The Commission is composed of the 
presidents of the nine 'recognized engineer
ing societies, three members elected at large, 
and three faculty members appointed by 
the Dean of the Institute. 

The Tech Commission, as executive 
board of the Technical Association and 
therefore governing body of the Institute, 
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BOARDS 
supervises and sponsors all Institute af
fairs. Most important of the Institute's 
activities is Engineers' Day, held every 
spring. The Tech Commission selects the 
chairman of Engineers' Day by interviewing 
candidates who are juniors in the Institute, 
that have filed for the position, and 
examining the platforms submitted by them. 
Those who are not selected to fill the 
position of executive chairman are ap
pointed heads of the various committees. 

The Tech Commission also presents 
honors and awards to the Engineering 
Societies, and conducts all regular or 
special elections in the Institute. These are 
very necessary and worthwhile duties, but 
most of them occur during spring quarter. 
What does the Tech Commission do the 
rest of the year? In previous years it has 
done practically nothing. Therefore a few 
suggestions are presented. 

The Tech Commission could acquire more 
publicity for the Institute. Activities of 
the students and faculty could be brought 
to the attention of the rest of the Uni
versity. Intramural athletics in the Institute 
might be sponsored and supervised by the 
Technical Association. Through sports, 
dances, and parties backed by the Associa
tion, more comradeship, could be created 
among engineering students. Engineers, as 
a group, stick together better than students 
of the other colleges. It should not be 
liard; tlierefore, to form this group into a 
united body. As an organized group, for 
example, the Institute could make better 
use of the Union facilities for the benefit 
of its students. 

As a last suggestion to the Commission, 
we believe that they could cooperate with 
the student placement service by getting 
behind the students and reminding them 
about their personnel sheets. They also 
could appoint advisers to whom the 
students could go for information regarding 
the placement service. A desire for such 
help has been expressed by many students. 

Now that the Tech Coml)lission has been 
started on a hard winter, let us examine 
the TECHNOLOG Board. The TECHNOLOG 
Board is the board of directors which 
governs the TECHNOLOG. It supposedly 
receives reports and recommendations from 
the editor and business manager, and makes 
suggestions with regard to advertising and 
editorial policies. This informwtion is pre
sented for the benefit of the TECHNOLOG 
Board. Up 4ntil the time of writing the 

_ board has not held a meeting, or elected 
officers. 

On being quest:oned, several of the 
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board members displayed a pitiful ignorance 
as to their duties. This fact is hardly an 
indication that this year's board will prove 
more useful than last year's. Unless the 
board takes a more active interest in its 
charge, it should have no right to exist, 
inasmuch as its few duties here described 
could easily be 'taken over by the Tech 
Commission. 

The most important action of the TECH
NOLOG Board is the selection of the new 
editor and business manager of the TEcH
NOLOG each year. The board interviews ap
plicants for the position and examines each 
one's platform and qualifications. However, 
the past year at the time applicants were 
interviewed, not one of the board members 
had previously read the platforms of any 
one of the applicants. 

The TECHNOLOG Board members are 
elected at the regular . spring Institute 
elections. The only requirement necessary 
for a student to file as a candidate is that 
he must have a petition signed by 25 other 
students. 

At the beginning of the article, the 
Engineers' Bookstore was mentioned. It 
fortunately has a very capable manager, be
cause the Bookstore grosses in the neigh
oorhood of $130,000 annually. The mana
ger of the Bookstore must make regular 
reports to the Bookstore Board to obtain 
their approval ··--.-. 
on all matters 
pertaining to 
operation o f 
the store. The 
Board a! so 
decides the 
amount of the 
dividends each 
year, and su
pervises t h e 
issuing of 
dividend 
checks. The Bookstor~ acquaints board 
members with methods employed in a store, 
and gives employment to several students. 
It has been in existence 19 years, and at 
times has made loans to students out of its 
large reserve fund. 

The Bookstore board is to be compli
mented on its activities; only one suggestion 
will be made to this group. Please employ 
more publicity when issuing dividend 
checks. The missing heirs of the Institute 
could use those three drawers full of tirt

claimec! checks. 
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-A <leek SiuJeHi g~J4 the 

summER In InDUSTRY 
~ ~ IDDEN away in university bulle-r tin literature describing certain 

engineering courses is the now 
trite advice that '!students spend their 
summer vacations in industry." The full 
possibilities of this suggestion were 
brought home to me after completing such 
a summer in industry. I am convinced that 
nothing can add quite the perspective to 
engineering curricula that this experience 
in practical work does. The training is, 
especially valuable before graduation be
cause, on returning to school, the , student 
will realize .what to prepare for during his 
remaining . time in college, and exactly 
what to expect when he returns to prac
tice in industry. Summer employment 
programs for students, other than co
operative plans, are far from new ideas, 
but seem to be offered by progressive 
concerns most frequently during periods 
of prosperity. They consist of allowing 
undergraduate engineers the opportunity of 
observing. and working with practical en
gineering during the summers of their 
school years. In the long run, the pro
grams serve the companies sponsoring them 
by enlarging the selection of promising en
gineers from the summer group for re
employment after graduation. From the 
standpoint of the student these opportuni
ties are a chance to decide from experi
ence which phase of engineering seems most 
appealing. In addition, summer work pro
grams involve meeting a totally new set 
of people, the flexing of a college-nar
rowed personality, perhaps, and a social 
orientation which will prove invaluable to 
the student after gra•duation.' By way of 
explaining just how a junior training pro
gram functions, consider my sq.mmer as 
apprentice mechanical engineer with the 
Goodyeq.r Tire and Rubber Company. A 
typical summer in industry might begin, as 
mine did, with a successful personnel in
terview during winter quarter, junior year. 
Soon after school was out I found myself 
in "the rubb€r capital of the world," Ak
ron, Ohio, where Goodyear's main plant is 
located. There, I and several other me
chanica!' engineering juniors from all over 
the country red-taped our way through the 
routine of checking in at Goodyear. We 
learned that our summer would be divided 
into two work periods-six weeks in the 
Development Division office and the re
mainder in factory-work assignments. 
After three or four days of inspection 
trips, a personnel man interviewed each of 
us to determine the phases of engineering 
work in which we were most interested. 
From this interview our time schedules 
through various departments of the De
velopment Division were made out. 

In my particular case, the program be
gan with a week in the Technical Service 
Department, a division given over to co-
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ordinating design and production phases 
at Goodyear. The work of the ten en
gineers in this branch of service consists 
mainly of remedying tire defects which 
appear at the inspection department, and 
promoting the production of new devel
opments in rubber. Natu:ally, a short 
week with these fellows allowed me at 
best only a small chance to ask my fill of 
questions and peer over numerous shoul
ders. Among other things, I was especially 
interested in _observing all the new ideas in 
rubber being put into production-things 
like puncture-proof tubes, streamlined air
plane ·tires, combat tires, and bullet-seal 
gasoline tanks for airplanes. 

After Tech service, I was assigned a 
two weeks' st;ly in the Mold Design 
Drafting Department, during which I 
spent most of my time over ·a drawing 
board. There 'I learned how the modern 
industrial ·d.raftsman must be able to per
form routine design from specifications 
made up elsewhere. The dra;ftsmen in the 
Mold Design section, besides constructing 
intricate and accurate templates from the 
tire designers' data, design and make lay
out drawings of tire curing apparatus. 
From these functions, I understand how a 
drafting division is able to correlate the 
work of the designer and the machine 
turning out production equipment. 

Just as I was imagining myself a veteran 
drawing board artist, my program called 
for another transfer-this time a two-week 
sojourn into the Truck Tire Design De
partment. There I sat in with experienced 
tire designers and observed how they com
bine their knowledge of the mathematics 
and processing of tires with the properties 
of rubber, fabric, and wire into new-line 
specifications. The designer is also able 
to calculate dimensional changes in a tire 
from raw to cured stages, for instance, or 
rewrite a tire's specifications to eliminate 
a production defect. Design work is very 
fascinating and requires a long, complete 
tire manufacturing background. Conse
quently, I was occupied chiefly by the fas
cination and contented myself by browsing 
from desk to desk. 

The last week of my term with the De
velopment Division found me in the Prod
uct Analysis Department. This section, I 
learned, schedules and records actual 
road tests on experimental Goodyear tires 
as well as on standard-line tires of other 
manufacturers. Results from these com
parative service condition runs give the 
designers a general idea as to how the 
quality of Goodyear's products stack up 
with those of competitive concerns. Most 
interesting to me in Product Analysis was 
reading performance reports on mail-order, 
Goodyear, Goodrich, and Firestone pas
senger car tires. 

All too soon my cross-sectioning of the 
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Development office was over, and I found 
myself doing a quick, .change from white 
collar to dirty clothes for the factory 
term. During this six-week session I had 
the opportunity of actually observing many 
rubber-plant operations first hand, while 
acting as fill-in man for the Transporta
tion Departmeilt. My duties there were lit
tle more than hard manual labor connected 
with the handling of crude rubber and 
rubber in process-work like pulling a 
handtruck or unloading boxcars of rubber 
bales. I soon discovered that the secret of 
gleaning anything but calloused hands from 
a factory-work assignment was to take a 
different route back to the locker-room 
each day, and gold-brick enough time to 
satisfy the question of "wonder what's 
going on over there?" that I always had 
in inind. For the first few days I did 
nothing but learn to keep my directions 
through the maze of plant buildings, dodge 
loaded conveyor belts, and accustom myself 
to rubber-plant atmosphere-the latter be
ing remarkably pungent at times. The 
factory work, as I look back on it now, 
certainly accomplished its pul-pose of add
ing a third dimension to the work of the 
first six weeks. 

Unique with Goodyear's training pro-· 
gram, I believe, were the regular student 
meetings and the grading system. Each 
week, we eighteen juniors assembled and 
conducted a bull-session with our per
sonnel advisor and a division head-this 
week the manager of machine design, next 
week chief of the chemical division, and 
so on. As for the grading, several of the 
Development Division personnel with 
whom we had worked reported on our 
general attitude, initiative, and personality. 
Before we left Goodyear for school, the 
impressions we had left with these men 
were frankly discussed with us. By this 
plan, each of us was given an insight into 
any complex or personality traits he 
might have which would hamper his en
gineering career. 

The important thing about summer em-
. ployment programs for engineers- is that 
regardless of whether or not the student 
returns to the company for which he 
works, an'd regardless of the nature of the 
industry itself, they give the undergraduate 
a running start for placement after grad
uation. With a "summer vacation in in
dustry" behind him, the engineer leaves 
school knowing what he wants to do, and 
with a confidence that should preface every 
technical career. 
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VEINS OF INDUSTRY. 
(Continued from Page 34) 

constant check is kept of the time and 
materials used in making a repair as well 
as of the amount of extra parts in the 
warehouse and those parts waiting to be 
repaired. Adequate equipage of milling 
machines, huge lathes and drill presses, 
powerful hydraulic press used to cold form 
Ys in. steel plate, and flame cutting ma
chines that slice % in. plate as if it were 
soap, are available at all times. 

An engineering staff is employed by 
Sinclair to workout difficult problems and 
new designs. Earnest Pohl, bright young 
clerk who knows the industry from A to Z, 
asserts that a large percentage of the new 
designs are worked out in the shop, and 
then an engineer comes down and makes 
blueprints from the finished piece for ·the 
files. Admitting the engineer's importance, 
it should be realized that these shop men, 
who have worked for years at this business 
of making oil equipment and have tl1e feel 
of the materials with which they work, can 
complete many types of work correctly in 
the .time it would take the engineer to 
sharpen his· pencils. and throw his brain into 
high. That the engineer has great opportun
ity in this field laying out the course of new 
lines, devising corrosive resistant pipe 
coatings, better machines and so on is .a 
readily acknowledged fact. 

New Lines Being Lai'd 

New pipe lines are being laid every 
month. During the early part of next year 
three new major pipe lines will be com
pleted. When these three lines start operat
ing, 20 tankers and 2,000 tank cars will be 
released from their present jobs to carry 
crude and fuel oils east. It is no easy job 
to lay a new line over mountains, across 
rivers, through woods, and still do it 
swiftly and in such a manner that it will 
give good service. 

Before a line may be built, the right of 
way and land for pump stations, tank farms 
and loading centers rnust be secured. By the 
passage of the Cole act recently, pipe lines 
are given the ·right of eminent domain, and 
work may start , as soon. as government 
approval is obtained. 

. Powerful Diesel caterpillar "bulldozers" 
move in to clear a 25:ft. wide track through 
the brush, pushing all obstructions out of 
the way by sheer force. Following the 
bulldozers comes a. trenching machine that 
digs a ditch 3 feet deep and deposits ·the 
earth on either side. While the trench is 
being dug, the pipe is arriving at the rail
head from the mills. The forty-foot lengths 
of pipe, anywhere from 6 to 16 inches in 
diameter, must be correctly spaced beside 
the trench almost end to end so that there 
will be the correct number of pipe sections 
to the mile. Two or three-hundred-foot 
sections of the pipe are welded together 
and swung into position over the trench. 
The welders then join these longer sections 
together. If the pipe has not ali-eady been 
given a protective coating at the factory or 
rail head, it is now cleaned and coated with 
a bituminous product, and possibly paper 
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and asbestos to a thickness of up to 7 j16 
inch. Coating machines are now commonly 
in use which perform the cleaning, painting 
and wrapping operations very swiftly as 
they pull themselves along on the pipe. 
When the coating has hardened sufficiently 
the pipes are carefully lowered into th~ 
trench and the dirt is scraped back over 
thel'n with specially built "back fillers." In 
this way several hundreds of miles of pipe 
niay be laid in a summer by one crew. On 
the newly. proposed National Defense Pipe 
Line, Inc., the 1,800 miles was to have been 
completed in 7 mpnths by a number of 
construction companies. That is a very 
speedy piping job for a line so long. 

The crossing of rivers and marshy places 
is the worst problem of the pipe line con
structors. If a trestle is not practicable 
they cause the pipe to sink out of harm's 
range in the shifting sand apd mud by 
using special heavy river pipe with many 
half ton river clal.nps bolted on to add 
weight. Regardless of the difficulty of the 
obstruction, a way is always found to sur
mount it and carry oil to industry. 

The Life Blood of Industry 

The life-blood of America's industries is 
oil. Oil drives giant Diesels and tiny model 
motors, lubricates mammoth ships and del
icate watches. Every commercial product 
with which we come in contact uses oil or 
has depended on it in its manufacture. 
Without oil our. industries and economic 
system would collapse. 

Our eastern seacoast, the United States' 
largest manufacturing area, is d~Cpendent on 
the southern oil fields for its supply of oil 
for heating its homes this winter and 
running the many machines ·which provide 
the livelihood for its people. With war 
came the diversion to Britain of 80 tankers 
which had been transporting oil to the East 
Coast Disti·ict. Our tanker fleet, which has 
been engaged in the vital mission of supply
ing the East's industrial heart with 95 per 
cent of these lubricants and fuels, has been 
drastically reduced; reduced to the extent 
that the East must now get about 20 per 
cent of its oil through other channels. With 
defense requirements increasing, along with 
normal winter increase of oil 'consumption, 
all the transportation facilities available are 
being strained to their limit to meet the 
larger requirements. The railroads, for 
instance, are making every effort to meet 
the new demands of defense. All available 
tank cars are being sped into swift service, 
and the railroad rates from East Texas to 
New York have been reduced to $1.37 per 
barrel, which is still high as compared with 
the tankers' rate of only $0.50 per bai·rel. 
Although it is economically inadvisable for 
the oil companies to ship their oil by rail 
at these rates, they are all cooperating to 
meet the emergency and ship by rail as 
much oil as the railroads can carry placing 
the higher cost secondary to good ;ervice. 

Pipe Lines and Defense 

A better method ·of shipping this addi
tional oil to the East is by pipe line, fre
quently being used nowin conjunction with 
river barges and r'ailroacl a·ncl truck lines. 
Every trl!nk pipe line completed releases 

many tankers and tank cars for new jobs 
of carrying additional supplies. As an 
example of the effort of the oil industry 
to forestall any shortages, seven major oil 
companies agreed to build a new pipe line, 
the 1,800 mile National Defense Lines, Inc., 
which would be more than large enough 
to take care of the East's emergency needs. 
This plan had to be temporarily abandoned 
when the priorities board was unable to 
supply the steel plate needed for the pipe, 
and will probably be postponed for some 
time. Another example: one eastern oil 
line, the Tuscarara, which had been shipping 
gasoline west from the refineries, has re
versed the flow in its lines and is now ship
ping crude oil east. Similar developments 
are reported every day as the Office of the 
Petroleum Coordinator coordinates all 
forms of transportation employed in the 
movement of petroleum products to serve 
most effectively the needs of national 
defense.- . 

That these pipe lines are . of direct im
portance to the nation· is a fact held to be 
true by most government agencies. The 
Sec.retary ·of the Navy writes in regard to 
the pipe lines comparative safety from at
tack as compared to the vulnerability of the 
slow · ocean tankers : "From the National 
Defense standpoint it is of critical im
portance that pipe lines be constructed 
whieh will supply the Atlantic Coast with 
the necessary petroleum products in time of 
war." 

What the Future Holds 

The pipe lines of the future face. a great 
and· widening field of action. Every clay's 
developments br-ing to the .industry new 
methods of improving its service and ·re
ducing the cost of operation. Pipe lines .can 
look forward to a future in which they ·can 
compete profitably with the rates 'of the 
ocean-going tanker on distance hauls. With 
the further advancements .of high pressure 
lines, large diameter pipes or improved 
materials, and high efficiency pumps and 
engines, large volumes .of oil will be moved 
more and more swiftly and inexpensively 
from place to place. In case of war, the 
pipe line will be of immense value in pro
viding a virtually bomb-proof method of 
supplying. oil. When tankers are sunk, and 
railroad tracks are twisted by bombs, the 
invisible pipes will still be able to give 
regular economical oil transportation. 

With the pipe lines, as with all other 
industries at this time, expansion is solicited 
and the necessary materials for' this ex
pansion are frequently found to be lacking. 
Though many delays and recessions may 
take place, developments in this field will 
in time fulfill the increased requirements, 
and the pipe lines will expand to satisfy the 
increasing need just as every utility in the 
past has expanded. 

The pipe lines of the future may be 
laid above the ground in order to prevent 
electrolysis. This development has many 
disadvantages but they are counteracted by 
the damage of electrolytic reaction on cov
ered pipe lines. The .development of any 
plan which will increase the efficiency of 
pipe lines should be o'f vital · interest in 
these times when so much depends on the 
flow of this l<;Jwly yet indispensable liquid. 
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Army camps must have 
plenty of telephone lines. 

Telephone lines are life lines. They carry 
the communications so vital to our expanding 
defense program. 

The photograph shows wires being made into 
a telephone cable. Such cable-containing bil
lions of feet of this wire-is being rushed by 
Western Electric to meet the urgent telephone 
needs of the armed forces and of industry. 

So too, in vastly increased quantities, are being 
sped telephones and switchboards-and radio 
apparatus for the air forces, and the Signal 
Corps. 

The efficiency of Bell Telephone service is 
more than ever essential to government and 
business, and now as always Western Electric 
can he counted on to supply the life lines. 

Wtsrern Electric • • • is back of your 
Bell Telephone service 
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A L U rn 
Harold A. Bunger, Ch.E., head of the 

chemical engineering department at the 
Georgia Institute of Technology, Atlanta, 
Georgia, died suddenly of a heart attack 
on August 14. At the time of his death 
Dr. Bunger was in Minneapolis investi
gating the commercial possibilities of 
Minnesota flax. Dr. Bunger headed the 
engineering experiment station at 
Georgia Tech and 'was an active con
sultant in the Tennessee Valley Author
ity development. 

Albert A. Jacobs, E.E., is working' in 
the Milwaukee branch of the Minneap
olis Honeywell Regulator Company. 
Jacobs is an industrial sales engineer. 
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John L. Dexter, now a Lieutenant in 
the United States Navy, has been as
signed to active duty at Quantico, Vir
ginia. Dexter studied flying under the 
Civil Aeronautical Authority at Minne
sota and received further flight training 
at the Naval Air Stations at Pensacola 
and Miami. 

Walter Terry Thomson, M.E. and 
B.A., and Mrs. Thomson sailed for 
Alaska on September 29. Ensign Thom
son is stationed with the United States 
Navy at Kodiak, Alaska. 

Erwin Brandt, E.E. and B.A., has re
ceived his commission as Ensign in the 
United States Navy and is on active duty 
in the Panama Canal Zone. Brandt's 
address is Commandant 15th Naval Dis
trict, Materials Office, Balboa, Prnama 
Canal Zone. 
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W. E. Ledding, R. ]. O'Connors and 
Mark E. Houser, Ch.E.'s, are living to
gether at 806 West Ferry Street, Buffalo, 
New York. Ledding is employed by the 
National Aniline and Chemical Company. 
O'Connors and Houser are with the 
Linde Air Products Company. 
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Robert W. Lundy, Aero. E., was mar
ried to Katherine Huset on Septembt;r 
20, in Oakland, California. Their ad
dress is 621 Central Avenue, Alameda, 
California. Lundy recently made his 
maiden clipper flight from San Francisco 
to New Zealand. He is employed as 
engineer on the clipper. 

C. Vernon Olson, E.E. and B.A., writes 
that he is working at the East Pitts-
burgh works of the Westinghouse Elec
tric and Manufacturing Company. "C. 
V." is on the graduate student training 
course learning about the extensive 
Westinghouse organization and the mul
titude of products the company makes. 
Olson reports that his monthly copy of 
TECHNOLOG is received with great inter
est. He was TEcHNOLOG business mim-
ager last year and editor the year before. 
His address is 743 South Avenue, Wilk-
insburg, Pennsylvania. 

Robert J, Hall, Ch.E., spent the ·sum
mer at California Tech studying aero
nautical engineering. He was recently 
assigned to active duty with the Navy at 
the United States Naval Air Station, 
Alameda, California. Ensign Hall is 
working in the assembly and repair di-
vision. 

John Arnold, C.E., is now employed as 
project engineer in the hydraulic di
vision of the United States Waterways 
Experiment Station at Vicksburg, Mis
sissippi. Arnold is working on a model 
study of a dry dock for the Puget Sound 
Navy Yard at Bremerton, Washington. 

Ernest J. Andberg, Met. E., became 
engaged recently to Miss Janet Miller of 
St. Paul. Andberg is t·aking a training 
course at the Inland Steel Company in 
Indiana Harbor, Indiana. 

Robert T. Bell, and Catherine Neu
meier, were married on October 16, in 
Stillwater, Minnesota. The couple will 
live in Hibbing where Bell is employed 
as a geological engineer. 
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Th.e · ramparts we build . .. 

As OUR COUNTRY moves through 
~perilous world events, national 
defense is uppermost in our minds. 
Is defense production fast enough? 
Is American industry turning out 
the goods? How are American en
gineers and production men meet
ing defense problems? 

Here's how matters stand at 
Westinghouse: 

We are engaged in building more 
than $300,000,000 worth of equip
ment for the national defense pro
gram. On our books are more than 
3,600 defense orders. To meet sched
ules, we must produce $960,000 
worth of apparatus every day
$40,000 every hour-between now 
and the end of 1941. 

Every one of the Company's 26 
manufacturing divisions is working 
on national defense projects; most 
of them on a three-shift basis. 

Employm~nt is at an all-time 
peak of 75,000, a gain of more than 
25,000 since a year ago. One in three 
Westinghouse employees is new. 

To avoid delays due to shortages 

in materials and to release metals 
needed for other defense projects, 
substitute materials committees 
have been organized in.every West
inghouse plant to find ways to make 
use of new materials wherever pos
sible. One result: our Merchandis
ing Division alone has found ways 
to save 1,500,000 pounds of alumi
num out of next year's manufac
turing schedule. That's enough to 
build 130 Army bombers. 

Many things we are making for 
the Navy, Army, and defense in
dustries are military secrets, but 
we can mention: 

Parts for control units on anti
aircraft guns. 

Special land, sea, and air radio 
equipment for the Army and Navy. 

High-speed X-ray equipment, ca
pable of examining soldiers at the 
rate of one a minute. 

Army, binoculars. 

Fluorescent lamps for "blackout" 
plants and others. 

Secondary networks for defense 
plants. These are systems of power 
circuits and equipment so arranged 
that if one part of the factory is de
stroyed, current will continue to be 
available in all undamaged sections. 

Some of the things we're making 
for air defense are: 

Special meters and instruments 
for Army airplanes. 

Lightweight generators and volt
age regulators to supply and control 
electric power in Army planes. 

Bomb fuses, now being turned 
out at a high rate. Production will 
be doubled again in a few weeks. 

Plastic parts for aircraft, includ
ing Micarta pulleys and fair leads 
to guide the control wires inside 
planes. 

Radio sending and receiving ap
paratus. 

Lighting systems for airports and 
seadrome lights capable of convert
ing open waterways into landing 
l:>ases for seaplanes. 

Now at work on propulsion 
equipment for more than 100 
Navy ships ·is the Westinghouse 
Steam Division plant at South 
Philadelphia. 

Driving gear for 80 merchant ves
sels also is being made at this plant. 

Besides helping to build our first 
lines of, defense Westinghouse 
is supplying power equipment 
urgef!tly needed for the speed
up of its own and other defense 
industries. 

Our East Pittsburgh Works this 
year will double its 1940 produc
tion of generating equipment. 

The Generator Division com
pleted this year the three largest 
water-wheel generators in the world 
-108,000 kilovolt-ampere giants 
for Grand Coulee. 

The Motor Division will produce 
enough motors in 1941 to develop 
2,660,000 horsepower; enough pow
er to drive all the machinery in SO 
steel mills. Majority of these motors 
will be driving machinery for defense. 

This, in outline, is the way the 
Westinghouse Company and 
Westinghouse engineers are do
ing their share in national 
defense. 

Westinghouse Electric. and Manufacturing Co., Pittsburgh, Pa. 
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Other 
Portables 

* 
The Corona Silent 

$69.50 

The Corona Sterling 
$59.50 . 

------------- ~~--

RONA 
STANDARD MODEL · 
Corona Standard Is Our Largest Seller, 
Floating Shift, Speedy, Durable, Handsome• 
Beautiful Carrying Case and Typing In· 
structions at no extra cost. Easy Terms, 
See it at our store. 

Professional [olleqes Bookstore 
Basement Main Engin!=tering Building 
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BY GLENN BAKKEN, M.E. '42 
JIM MITCI-IELL, M.E. '42 

Whoever the guy is who started the rumor that the jokes 
used in our last column were five years old is a liar-we 
copied 'em from the March, 1912 TECHNOLOG. The Ski-U-lYf.aJz 
staff must have got ahold of the February issue of the same year 
from the looks of their homecoming issue. 

• • • 
'There was a farmer who had three pigs named' 

Shorty, Fatty, and Paderewski. Shorty was the 
shortest, Fatty was the fattest, and the third pig
he had musical talent. 

• • • 
First Coed: "I hear you are losing· weight." 
Second Coed: "Yes, I weighed only 105 pounds when I 

stripped yesterday for gym." 
First Coed: "I thought you were 'stilf going with Bob.'; 

• • • 
The little colored boy was sitting slumped down 

in his chair with his feet propped on the taMe, when 
his mammy spied him. "Lawd you is a lazy boy; 
yo' zackly like yo pappy, thank . de lawd I didn't 
marry dat man." 

• • • 
The old pawn broker was slowly dyi.ng and as his eyes 

fluttered his family grouped around him to hear his last words. 
"Iz mamma here?" he breathed. 
"Yez poppa. 
"lz my daughter Rachael here?" 
"Y ez poppa." ' 
"lz my son Isaac here?" 
"Y ez poppa." 
"Is my son Max here?" 
"Y ez poppa." 
Poppa reared up in his bed and shouted, "Then who may 

esk is watching da -shop." 

• • • 
And then there is the one about the Min~ng Soph who, 

was in a telephone booth talking to his girl but they had 
to get out because someone wanted to use the phone. 

• •• • 
A lady who lived in the English countryside was 

visited by an evacuee officer arranging shelter for 
refugee children. The maid answered the bell arid 
then rushed into her mistress' room and blurted, 
"Please mum you've got to have two children and 
the man is downstairs." 

MUSIC DEPT. 

The rhumb~ is an asset to music. (period.) 

• • • 
Rastus: "Who'd ja vote fah dis year, Mose?" 
Mose: "I voted fah Mr. Roosevelt, Rastus, how 'bout you

all?" 
Rastus: "I voted fah Mr. Roos.evelt, too. By de way, Mose, 

I heared as how de white folks had a man runnin~ fah Presi
dent this year, too." 
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This month's absent-minded contest was won by the druggist 
who. was asked if he had a wife and replied, "No, but I have 
something just as good." 

• • • 
A wealthy client insured her valuaple wardrobe 

while traveling in Europe. 
Upon reaching London, she found an article 

missing and immediately cabled her broker in New 
York: ' 

"Gown lifted: in London." 
Her broker replied, after due consideration: 
"What do you think our policy covers?" 

• • • 
An unfortunate was applying for relief and the girl at the desk 

was filling out the questionnaire. · 
"Do you owe any back house rent?" she asked. 
"Ma'am," he replied with dignity, "we've got modern p1umbing." 

• • • 
First Cow: "Where are the rest of the girls?" 
S. C.: "They are over in the ~ther meadow having 

a bull session." 

• • • 
It was Monday morning and a private went iii to see the Army 

post doctor. He complained abma a severe headache. 
The Doctor said: "Perhaps you did too much drinking over 

the week end?" 
Private: "No 'sir; I never touch liqt~or, don't like the stuff." 
Doctor: "Perhaps too much smoking .P" 
Private: "No sir; don't like tobacco." 
Doctor: "Well maybe you chased the girls ·aiound a little too 

1nuch." 
Private: "No sir; don't like girls." 
Doctor: "Hell, all that's the matter with you ts your halo ·is 

too tight." 

A TAP LOOKS QUITE SIMPLE 
BUT ••• 
To make a good tap for a particular job 
may require a special kind of steel, expen• 
sive automatic machines, milling machines, 
accurate grinders that will finish threads to 
dimensions much less than a human hair, 
and years of experience in heat treatment. 

These are some of the reasons why it pays 
to look for the "G.T.D. Greenfield" trade 
mark on taps and other threading tools
the mark of the oldest and largest company 
in the business. 

GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, ,MASSACHUSETTS 

TAPS • DIES • GAGES • TWIST DRILLS • REAMERS • SCREW PLATES • PIPE TOOLS 

45 



nEWS In THE InSTITUTE 

1\..C.S.A. 0 The Minnesota Student Chemical Society has changed 
its name to the American Chemical Society Affiliates (ACSA). 

Dean Lind, speaking at the first meeting of the year, praised 
the prospects of chemistry as a profession. At present, according 
to Dean Lind, a four-year man can command at least $150 per 
month, and a Ph.D. can start at nearly double that figure. He 
said that a decided 'shortage of fully-trained chemists exists ·at the 
present time. 

Dr. Harvey H. Barber is scheduled as speaker at the next 
meeting of the Society. There will also be a demonstration of 
"cold light" given by two members of the Society. 

At a recent business meeting, class representatives for the 
Society were elected. They are: Dick Schwartz, freshman; 
Jim Ryder, junior; and Ed Levy, senior. 

AJ.Ch.E. • The last meeting of the A.I.Ch.E. was an .informal 
smoker. Dr. C. A. Mann, head of the chemical engineering depart
ment, spoke on student participation in technical societies. High 
point of the meeting was the decision of the Society to act as 
host to the second annual A.I.Ch.E. Conclave of the Nor.th Cen~ 
tral Societies. The conclave will take place during spring quarte~. 

A.S.Ag.E. • Louis Evans, Ag.E. '40, spoke at the last meeting 
of the Society, held on October 10. Evans told of his work in 
the engineering department of the Consolidated Aircraft Company 
in California. "Men were t1eeded so badly," said Evans, "that 
even forester's were being hired by the drafting department." 

A.S.M.E. o Committee chairmen recently appointed are Stan 
Block, program chairman, and Lin Power, publicity chairlnan. 
The second meeting of the fall quarter was held on Wednesday, 
October 22. Movies were shown and several students told of 
interesting experiences while working in industry last ·summer. 

I.Ae.S. • Prof, B. ]. Robertson. spoke on superchargers at the 
last meeting· of tjle Society on Wednesday, October 29. Also 
present at -the meeting was Mr. G. L. Von Eschen's advanced 
C.A.A. class. 

Professors G. B. Reisig and R E. Montanna addressed the 
Society for the Promotion of Engineering Education at the 
seventh annual meeting of the Society held in Madison, Wis
consin, on October 10 and 11. 

The fall meeting of the American Chemical Society at 
Atlantic City was attended by the following Institute faculty 
members: Dean S. C. Lind, Dr. Wilfred Heller, Professors 
L. H. Reyerson, Lee I. Smith, Walter Lauer, Ralph Montanna, 
C. Frederick Koelsch, Lillian Ccihn, and Richard Arnold. 

Latest additions to the Engineering library are bookcases 
donated by Tau Beta Pi, honorary engineering, and Chi 
Epsilon, honorary civil, fraternities. Each bookcase will be 
marked with 'a commemorative plate. 

The University Board of Regents accepted a gift of $300.00 
from Tau Beta Pi for the establishment of a bookshelf. Selec
tion of the books, to be non-technical in nature and primarily 
for use in freshman engineering English courses, are being 
made by Prof. Harlow Richardson, head of the engineering 
English department, and Miss Gertrude- Veblen, head of the 
engineering library. Tau Beta Pi plans to provide an annual 
sum of at least $25.00 fcir adding to their bookshelf. All books 
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will be marked with a Tau Beta Pi bookplate designed. by 
Miss Jean Hirsch, medical illustrator. 

Chi Epsilon will fill their bookcase with civil engineering 
bQoks and periodicals. Lyle Young, C.E. '41, is chairman of 
the Chi Epsilon bookshelf committee. 

Something new in installment buying has been worked out 
by the committee in charge of the ROTC Military Ball to be 
held on the evening of November 28. The committee has devel
oped a plan primarily for the proverbially "broke" engineer. 
Persons wishing to attend the affair simply express their willing
miss to buy a ticket of admission and start making small pay
ments to the Military Ball committee. By November 28 the 
ticket will be paid for and the engineer will ·receive it with no 
ftirther outlay of cash. This is the first time in the history of 
campus social events that an installment ticket-buying plan has 
been used. 

The Technical Commission financial rellort for the school 
year 1940-41 was presented at the last meeting of the Com
mission on Thursday,· October 23, The report was prepared 
by the Student Affairs Office. Robert Lyons was treasurer of 
the commission last year. Below is a copy of the report. 

Income: 
Gain on 1940-41 Engineers' Day, ........ , ........ , ... $ 97.90 

Expense: 
Social: 

Dinners and Luncheons .......... $44.85 
Ballroom Service . . . . . . . . . . . . . . . . . 2.00 
Visual Education Service ...... , . . 1.21 $ 48.06 

Awards: 
Tech Commission Keys ........... $30.00 
Engineers' Day Chairman Key. . . . ;2.68 
Engraving of Awards .... , . . . . . . . 3.70 

Publicity: 
Gopher Picture ....... , ..... ; .... $18.00 
TECHNOLOG Picture ......... , .. _... 3.00 

Contributions: 
Aero Engineering Bldg. Fund, ... $35.00 
Chemistry Show ... , .. , .. , ...... , 20.70 
Tech Glee Club .... , , . , , , . . . . . . . . 25.00 
Senior Tech St-ag ............. , , .. 10,00 

Miscellaneous: 
TECHNOLOG Copies (100) .......... $10.00 
Election Supplies .............. , . 1.95 
Audit & Financial Service ... , . . . . . 3.00 

Total Expense, , .......... , .. . 

O~erating Balance ....... , .. . 
Beginning Balance 7-15-40 ....... , .... . 
Less: 1939-40 Expense 

(Engineers' Day Keys) .... , ..... 

Ending Balance 7-16-41., ..... . 

36.38 

21.00 

90.70 

14.95 

257.58 

42.70 

$211.09 

$113.19 

214.88 

$101.69 
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WHAT BEARINGS WOULD 
YOU SPECIFY FOB THE 
CRANK SHAFT OF AN OIL 
FIELD ENGINE? 

If you were called upon to design a 
gas, Diesel or s~eam engine for oil 
field work how would you support the 
crank shaft? If you knew your bear-

. ings you wouldn't have to think twice. 
You would do as most of the leading 
engine builders do; you would mount 
the crank shaft on TIMKEN Tapered 
Roller Bearings-single or double, 
according to the length of the shaft 
and the H.P. of the engine. 

This would assure a smoothly
operating engine that would transmit 
its maximum power rating tb the job, 
for main bearing friction would be 
eliminated. Full protection against 
both radial and thrust loads would be 
assured. Wear on the ends of the crank 
sha~t would be prevented because-all move
ment takes place within theTIMKEN Bearing' 
itself. Main bearings would seldom, if ever, have 
to be replaced on account of wear. Crank shaft 
alignment would be maintained indefinitely. 

You can learn a lot more abol.lt crank shaft 
bearings and many other applications by study
ing the Timken Reference Manual. We will 
gladly send' you a copy. Write for it. Know 
your bearings-be a better engineer. 

THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 
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TIM KEN 
TAPERED ROLLER BEARINGS 
Manufacturers of TIMKEN Tapered Roller Bearings 
for automobiles, motor trucks, railroad cars and 
locomotives and all kinds of industrial machinery; 
JIMKEN Alloy Steels and Carbon and Alloy Seam• 

Jon Tubing; ond TIM KEN Roc;k Bits. 
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, STUDENTS ... Let's Make Friends 

48 

Many 1nanufacturers and local merchants are offering their 
friendship to you in the pages of the Technolog. 
Reading their advertisements will help to strengthen this 
friendship because it fan1iliarizes you- with them and what 
they have to offer you. 

A portable .all-wave 
receiver. 550 KC to 30 
MC. 110 V AC or DC on 
self- contained batteries. 
Beat oscillator. noise 
limiter. band spread. 
and nine tubes. To 
amateurs only $49.50. 

LEW BONN'S 
1211 LaSalle 
Minneapolis 

MA. 5313 

506 Robert St. 
St. Paul 
(;A. 2821 

HARVARD 
GRILL 

/ 

606 Washington Ave. S. E. 

Gl. 5137 

e exeellent :food 
e varied 10enn 

e eongenial atJDosphere 
e reasonable priees 

"C?!e /? . q ·t " Jh LampuJ Javon e 

WISE 
E. H. MILLER 

EN_GI NEE RS 
Preserve Their Notes 

and Reports 

Have MILLER 
Bind your worn books-SOc 

and up 

Notes and Reports-20c- up 

Themes and Theses $1.25 

BY BRUCE TORELL, M. E. '42 

With the fabulous total of 12 jokes, 3 anecdotes, 0 criticisms, 
0 telephone numbers, 0 hot tips, and 1 query, the Stray Scraps 
box in Main Engineering proved a paying proposition. The 
jokes were all very good. Too had we can't print eleven of 
them. The twelfth went like this: 

"Two sorority girls went out for a tramp in the woods. He 
got away." 

• • • 
Especially pathetic was a little story we received from a 
C. E. frosh concerning his suppressed desires which are: "the 
desire to get a P. 0. which doesn't end in nine, cut a Chem
istry lab, tell Schuck to get bifocals, pound JielC out of Ray 
Chisholm, give the health service staff a taste of their own 
needles, club to death the next person who wants to see my 
fee statement, get a room at Sanford, park in the engineering 
parking lot, go b,·refoot on those purple Union c.arpets." 

.,, ... j 

• • • 
The M.E.'s traded their slide rules for tea cups at the 
filL E. T. in the Union Men's Lounge Friday and'ibr the skep
tical, there wasn't one who didn't think it a fair trade. It's 
really surprising· how hurnan these profs are wheri they don't 
have to hammer kno.wledge into overstuffed .. h~.ads. The affair 
was beautifully handled by the faculty wives and judging from 
its success they'll be gracing another such event next quarter . 

• • • 
Because it was too important to be considered a mere news 
item, we're telling you here where it's. supposed to have a 
fifty-fifty chance of being read, .that there will be a colossal 

·.s bell combined dinner for I.Ae.S. and A.S.M.E. members and 
non-members on Thursday, Nov. 13, in the Union Commuters' 
Lunchroom at 6:00 p.m. ' · 

Judging by reports from its plotters, n.obody but a snerd 
would let anything but an air raid stop him from being there. 

• • • 
Next month we'll be cooking with butane if present in
dications are more rfiliable than,usual. In qur Christmas issue 
which we hope will be eight pages larger, we hope to give 
you articles on recording, helicopters, studying for finals plus 
the usual features, plus a number of scoops, we hope. 

• • • 
Wish you all were here right now. With seven desks, eleven 
staff members and three filing cabinets in our 10 ,foot by 22 
foot office we could make the Black Hole of Calcutta look as 
desolate as a polar bear in the Arctic waste~ . 
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"N 1·1 . . t t " o sme ,no1se,Jol , e c ... 

The use of man-made abrasives made it possible 
to finish parts to uniformly close limits of 
accuracy. Interchangeable crankshafts, cams, 
cylinders, pistons, gears could be produced 
in quantity for instant assembly. Better
built oars became available at new low prices. 
And the same mass production methods extended 
to other products have helped bring us a new 
standard of living. 

"Positively the most perfect 
machine on the market" was 
the manufacturer's descrip
tion of this horseless car
riage in 1900. And only the 
rich could afford such per
fection. Parts were finished 
by hand. Interchangeability 
of parts was unheard of. Then 
came man-made abrasives such 
as "Carborundum", and later 
"Aloxite", to help bring about 
the mass production that has 
made available to everybody 
that miracle of transportation
the modern American oar. 

A leader in the advancement of grinding, 
Carborundum now supplies abrasive prod
ucts for obtaining finishes of unbelievable 
accuracy. No matter what type of industry 
you may be identified with after gradua
tion, you will find it profitable to use 
Carborundum engineering experience. The 
Carborundum Company, Niagara Falls, N. Y. 

UarUorundum and A!oxite an~ re).!';h;leretllnule-nmrks of 
and indicate manufaetun~ !Jy'l'he Carborundum Uumpany, 

CARB 



MOSQliiTOES DON'T 
LIKE RED LIGHTS 

Q UT in Cleveland, Ohio, a group of engi-
neers and entomologist(3 has been spending 

a lot of warm summer evenings sitting around 
under a string of colored lights. But any 
passerby who got the impression that they had 
joined the rocking-chair brigade would be very 
much mistaken. They were conducting a scien- · 
tific experiment to determine what color lights 
attract, and what repel, night-flying insects. 

Results: mosquitoes and most other night
flying insects don't like red lights, prefer blue. 
But since red is not a very satisfactory color to 
work under, the scientists suggest that if you 
must work under a lamp outdoors, yellow light 
provides the maximum advantages to human 
beings with the minipmm attraction to insects. 

''A HALF DOZEN 
LEFT HANDED BUCKETS 

PLEASE 11 

LEFT-HANDED BUCKETS 
U NLIKE the famous fellow who wanted a 

left-hand monkey wrench, the young man 
at the window is perfectly in the right if the 
buckets he wants. are the buckets for a steam 
turbine. For a double-flow turbine for ship 
propulsion has both right- and left-hand buckets. 

There's an important reason for using this 

~-----~~~~ 

construction. Though it sounds more compli
cated, a double-flow turbine operates at higher 
speed, weighs less, and occupies less space than 
a single-flow one. All these are distinct advan
tages when the equipment has to be installed 
in a ship, where space is at a premium. And in 
times like these, when turbines must be turned 
out in a hurry, the smaller metal parts required 
represent an advantage in manufacture, too. 

General Electric, which has probably built 
as many naval and marine turbines as any 
other single manufacturer, is right now making 
more of them than at any time in its history. 
And by taking advantage of every engineering 
and manufacturing advance, it is turning them 
out on what approaches a mass-production 
basis. 

WANT A BOOKLET? 
NOT required reading in any course we ever 

heard of. But if lightning should strike you 
some day, you'd be glad to know what hit you. 
This booklet explains the. whys and wherefores 
of lightning. Tells you how to recognize light
ning when you see it, how to cattch it if you 
should want to take some home to play with, etc. 
In ffl,ct ·about the only thing missing is a "light
ning" index to enable you to thumb to your 
favorite passage in less time than it takes to 
say "blitz." 

And if you have just been on a textbook
buying binge, you may be interested in the fact 
that this 24-page pamphlet is free. 

If you are interested, write to the General 
Electric Company, Dept. I 24E, Schenectady, 
N. Y., and ask for "The Story of Lightning," 
based on the work of Dr. Karl B. McEachron 
author of the book, "Playing with Lightning." 

GENERAL. ELECTRif 
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earn-ing The 

Won't. Fill The 

Cause 

Orders 
The shafts have stopped- turning. 

Harids that can set a tool-rest to a hair 
are wrapped around pool cues down at 
Joe's place. Mirror finishes on Assem
bly's floor are dimming over with the 
first hints of rust. . 

Learning the cause of your fire won't 
help. What you wanted was the chance 
to produce- without Fire's interrup
tion. Perhaps you counted on a "fire-. 
proof" building. Or on employees 
trained to be ever-watchful. You can't 
- as the record of thousands of fires 
will show. The record proves that 
there's only one way to stop fire at its 
source; That way is automatic sprinkler 
fire protection. 

Fortunately, there isn't the slightest 
need to compromise with quality when 

you install it. For the world's best• 
known fire protection system-Grinnell 
-can be bought as an actual cash
dividend-paying investment. The chart 
below proves it. 

Built lock, stock and barrel by the 
world's leader in fire protection; pre
fabricated to a Grinnell-engineered lay
out, then installed with minimum dis
ruption; proved dependable by eight 
thousand fires killed in the past ten 
years alone - a Grinnell System is the 
best guardian of spinning shafts your 
plant can have. Owners of fifty billion 
dollars' worth of the world's property 
have chosen it. Take your first step 
today. Write Grinnell Company, Inc., 
Executive Offices, Providence, R. I. 
Branch offices in principal cities. 

GRINNELL 
ENGINEERED FIRE PROTECTION FOR UNINTERRUPTED PRODUCTION 

Grinnell CompatJy, [tJc, • GrintJe/1 CompatJy of the Pacific • GritJne/1 Company of Canada, Ltd. • 
General Fire Extinguisher Company • American Moistening Company • Colmnbia Malleable Castings 
Corporation • The Ontario Malleable Iron Company, Ltd. 

QUESTION_$ and ANSWERS 
about Automatic Sprinkler 

Fire P1·otection 

Q. Who says I'm 
not protected? I 
have complete in
surance coverage! 

A. 43% of all 
burned busi
nesses are never 
resumed, regard
less of insurance. 

Q. My building is 
metal; its contents 
are non-::.combusti
.ble. Why should I 
have sprinklers? 

.A. A metal mill 
burned to ruins 
in an afternoon. 
Oil vapor had 
condensed on in
side walls. 

Q. What do you mean- a Grin
nell System pays for itself? 

A. The chart shows a typical 
case. Insurance without Grin
nell System, $5,000 yearly. 
With Grinnell, premium re
duction paid for the system 
in 8-1/3 years. After that, 
$_3,000 a year clear saving! 

YEARS 

INSURANCE COSTS 
WITHOUT SPRINKLERS 

INSURANCE AND 
SPRINKLER COSTS 

10 15 

t-100,000 

75.000 

5~000 

2S.OOO 

20 



rLA.MBS ARB THB CUTTING TOOLS 

EACH hour is worth ten in production 
time when steel plate for our ma

chines, guns, tanks and ships are 
multiple flame cut by the Airco Oxy
acetylene Flame. Slicing its way through 
steel and iron, this white hot flame has 
revolutionized metal fabrication by 
providing a swift, accurate, economi
cal method of shaping sheets, forgings, 
castings, structures and pipe. Size and 
shape which can be cut is practically 
limitless. A single piece or hundreds 
of identical pieces can be shaped to 
amazingly close tolerances. Changes 
in design require only new blueprints 
or temp lets to guide. the torch. 

Other defense jobs being done by 

this versatile !)letp working tool include 
hardening steel' any degree and 
depth; welding two or more metal parts 
into a strong, homogeneous unit; ma
chining metals with 'unrivaled speed, 
and cleaning and dehydrating metal 
surfaces for long lasting paint jobs. To 
insure greatest speed, efficiency and 
economy in applying the Airco Oxy
acetylene Flame to defense production, 
Air Reduction offers industry the coop
eration of a complete engineering staff. 

To better acquaint you with the 
many things that this modern produc
tion tool does better we have published 
"Airco in fhe News", a pictorial re
view in book form. Write for a copy. 

AIR 
REDUCTION 

C#ent»raf @;jtw: 
60 EAST 42nd STREET, NEW YORK, N. Y. 

In Texas: 
1 Magnolia-Airco Gas Products Co. 
p1STRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELDING 
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LOOK! d'J ~Ot-?efl£1 OF LUSTROUS 

THE NEWEST STYLE note in
motor cars is seat covers of 
smooth, lustrous plastic-cus
tom made and woven from the 
remarkable Dow plastic, 
SARAN. This innovation in car 
slip covers offers light, attrac
tive pastel shades-or, perhaps, 
transparency to actually r,~veal 
tints of the upholstery-in every 
way lending new smartness and 
distinction to the car's interior. 

damp cloth, There is no danger 
of the colors running. You can 
ride on these seat covers in wet 
bathing suits, if you like. If 
windows are left open, have no 
fear of damage from summer 
showers. For, SARAN is water
proof plastic. ' 

There is plenty of ventilation 
with SARAN seat covers
they're cool! The smooth sur
face permits you to slide easily 

Now, for the first time, seat into modern low cars without 
covers in light colors are prac- difficulty or the slightest danger 
tical because SARAN is quickly of catching clothes or hose. The 
and easily cleaned with just a value in these new seat covers is 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York City-St. Louis-Chicago-San Francisco-Los Angeles-Seattle-Houston 

FOR YOUR CAR! 

exceptional because SARAN will 
out-wear the life of the car. 
While, currently, seat covers of 
SARAN are custom made only, 
they are significant of a marked 
trend. They provide a striking 
example of the constant efforts 
of' manufacturers to adapt plas
tics to numerous new products. 

THE MINNESOTA TECHNOLOG, December, 1941 



What· Bearings would yon 
·specify for a Steel Bolling Mill?· 

Let's assume that you were asked to design 
a 4-high continuous strip steel rolling mill to 
operat~ at a rolling speed of 2,000 feet per 
minute. What hearings would you select for 
the necks of the back-up and work rolls? 

If you knew your bearings you would specify 
Ti~ken Roll Neck Bearings, Then you would 
be sure of smooth mill performance at all 
speeds; steel rolled true to gauge at all times; 
simplified lubrication; long bearing life (Timken 
Roll Neck . Bearings hold all records for ton
nage rolled); easy roll changing (no delicate 
parts to handle}; fewer involuntary p,roduc
tion interruptions. 

This is but one of thousands of bearing appli
cations in industrial machinery where Timken 
Bearings have proved their supremacy. When 
you have gained a thorough knowledge of 
Timken Bearings you will be in position to solve 
any bearing problem you may ever encounter. 
Write for a copy of the Timken Reference 
Manual-a valuable text· book. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

TIM IEI 
TRADE·MARK REG. U.S. PAT. OFF. 

TAPERED ROLLER BEARINGS 
,, 

THE MINNESOTA TECHNOLOG, December, 1941, 

Manufacturers of Timken Tapered Roller Bearings for automobiles, motor trucks, 
railroad cars and locomotives and all kinds of industrial machinery; Timken Alloy 

Steels' and Carbon and Alloy Seamless Tubing; and Timken Rock Bits. 
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A U l H 0 R S 
Russell L. Nielsen and Orville A. Becklund again prove their 

co-authorship ability with an article on electrical recording. Many 
of .you remember their entrance between our covers with a very 

informative article 
on t e I e v i s i o n. 
These friendly fel
lows share much 
in common. Both 
are on the E.E. 
faculty, and both 
graduated f r o m 
the University of 
Minnesota. Mem
bership "lists of Sig
nia Xi, Eta Kap
pa Nu, Tau Beta 
Pi, and I.R.E. con
tain the names nf 
both - Nielsen and 
Becklund. Photog-
raphy is tops as a 

hobby for · each, and the walls of their offices are hidden by 
samples of their prowess. Mr. Nielsen enjoys radio building and 
woodworking, but Mr. Becklund spends spare moments learning 
the rudiments of handball and squash, Since Mr. Becklund's 
graduation in 1937 he has worked for the General Electric Com
pany and as an instructor at the Case School of Applied Sciences. 
Mr. Nielsen receiyed his scroll in 1936, and he has been a teadh
ing assistant here since then. 

0 

Norbert F. Ruszaj, instructor in aeronautical engineering, intro
duc~s himself. as a contributor to the TECHNOLOG with an inter
estitig articl,e on helicopters. Mr. Ruszaj attended the University 
of Michigan, where he received 
his B.Aero.E. degree in 1938. 
The following year, he came to 
the University ··of Minnesota to 
take his graduate work .and se
cure his Master's degree: Ex- .. 
cept: for 'Jme .summer with the 
Lockheed Company he has been 
on our Aero.E. teaching staff 
since his graduation. Mr. 
Rtiszaj seems fa like the at
mosphere of learning and his 
present plans do not include 
a change of occupation. His 
main interest in aeronautics is 
airplane design, and a Ph.D. 
is his present goal. Since his 
recent marriage, Mr. Ruszaj 
finds that he has more time 
evenings to devote to model 
airplane building and the read
ing of good fiction. Golf and swimming are also an important 
part of his recreation. Mr. Ruszaj is a member of Delta Chi 
fraternity, and he has a certificate -to prove his dues are. paid to 
the I.Ae.S. 

• ' 
.The editorial p-olicy of the TECHNOLOG is to present material for 

technology students which -it is hoped will strike a happy medium between 
the superficial and the highly specialized 

The MINNESOTA TECHNOLOG is published monthly October 
through May, by 'the students in the Institute of Technology of the 
Univ~rsity of Minn'esota. 

The _purpose of the TECHNOLOG is two-fold:. first, to put in the 
han~s of TE~HNOLOG S)Jbscribers highly worth-while and interesting 
re~~mg matenal: second, to offer technology students an invaluable oppor
tuntty to get wrJting, selling, and working-with-:-others experience. 

• 
BY WILLIAM HABER, M.E., '43 

"This is station WLB, University of M•innesota, Minneapolis. 
The correct time is 9:15, the temperature, 68." Even if you 
have spent most of your young life curled up in a hollow stump 
you no doubt have heard these familiar words at least once. 
And chances are better than good that they came from the lips 

. of Bill Galbraith, an SLA sophomore. Bill is one of those well-
hated individuals called radio announcers. who interrupt "The Lone 
Ranger" at a critical rrioment to tell you the merits of Kornie 
Krispies, the breakfast of champions. So that you may under
stand radio better, Bill has written an article on radio broad
casting telling of its problems. It all began in high school where 
Bill's interest in a course in radio work led to a tryout at WDGY. 
He worked at this station one summer, and since his entrance 
to the University he has lent a . help-ing !hand at WLB. This 
announcing work and school keep Bill pretty busy, but he finds 
time for photography and reading. Target shooting and swim
ming also rate high with BilL Radio annonncing as a life work? 
No, Bill plans a future in the business worl~. 

• • • 
This month's picture spread, a departure from the ordinary, 

was conceived and executed by Messrs. Jack Rockwell and Bob 
"Cheesecake" Wasley, both doublease and both dreamers par 
excellence, the latter fact being Ires C7Jident when one views 
their latest release. '1 
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Our cover photo fo·r this month could 
hardly be termed (ftechnical" but neither 
cb'ltld Christmas spir't. And that's just 
what we're getting at. 
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UEAR SAnTA, 
,. HRISTMAS again. Lights, crowds, secrets, smiles, age~old counterparts of 
~. . yuletide. All in a land where -lights are not forbidden, crowds not dispersed, 
~ secrets not military and smiles not forced. And of all the myths of Christmas, 

yours still is best loved . 

. My letter this year will be different. I'm writing for a lot of other fellows who feel 
the way I do, so please don't think I'm .selfish if I ask a lot. 

First let's talk about our library. It would be very difficult to find fault with its 
facilities and its staff and its atmosphere. Together they make it an unreproachable 

1 

place· for study and reference work. But we have just a small murmur of protest. 
Why couldn~t it remain open on holidays tJ give habitually overworked engineers an 
opportunity to get in some of that reference work always prevented by -classes? 

. ·. 
And· remember last year, Santa, how hard we worked for a new Mechanical· and 

. Aerbnautical Engineering building?. We didn't g-et ~ne, but we learned a. lot. We 

learned that until enough of the right peo:_:Jle know the seriousness of our situation, 
well-meaning budget balancers will c~ntinue to vote it down. So why, oh why, 
couldn't the newspapers, the great medium of free speech, the public benefactors, iun 
front page stories of mothers kissing their sJns goodbye on the steps of the M.E. death
trap, rather than of coeds kissing their boy friends goodnight on the steps of Sanford? 

I realize that to dignify nasty rumors b; recognition is a poor policy. But Skhfa, 
would you stand by and see engineers slanjered ;. could you let sadistic morons deg~ade 
their fair names? Engineers are not wolves. How could they be when they ask you 
for a marriage course offered every quarter to all who desire it. Why, that's being 
positively domestic. And who ever hea~d of a housebroken wolf. 

But shadowing all the others is this last request. As engineers, we are taught to 
think. Our math, our physics, our econom~cs are alt devoted to that end. Give us 
then a philosophy which will stand the te3t, which is not a haven for the minds of 
sheep; a philosophy by which we may live in sanity, and in the living b~ as examples 
to those who follow. 

BRUCI: TORI:LL-I:DITOR 
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BY 0. A. BI:CKLUND AND R. L. NII:LSI:N, I:LI:CTRICAL I:NGINI:I:RING FACULTY 

Il/1tstrations bmwtesy of R.C.A. ·· 

I T would seem that a science closely 
related to one of the early products 
of Thomas A. Edison's genius must 

now certainly be stabilized in its basic prac
tices if not in the technological· develop
ment of its apparatus. However, this is 
not true of sound recording in general or 
disk recording in particular. It ·is, there
fore, of interest to survey the field now 
when disk recording is becoming an every
day tool in radio program production, when 
the .home sound recorder appears on its 
way te» take its place beside that other com
mon recorder-the camera·, and when ap
plications for sound recording in educa
tion are being fourid almost daily. These 
innovations. have contributed and are con
tributing to the rebirth of an industry 
which was generally accepted not many 
years ago as being pushed out of business 
by the radio, moving pictures, and other 
fontis of entertainment. Even the old
fashioned phonograph has resolved not to 
remain interred during the rejuvenation of 
the recording industry. It has formed a 
partnership with its :formerly bitter com
petitor, the radio, and radio-phonograph 
combinations promise to replace the sim
ple radio that is almost a necessity in the 
present American home .. This revival of an 
old industry, which had almost passed 
away, accounts for the fact that in many 
aspects disk recording as a science has 
assumed the peculiarities of a newly dis
covered field. 

The present discussion will not include' 
methods of sound . recording employing 
light-sensitive film: This elimination is an 
easy one to make inasmuch as recording by 
photographic processes on film happens to 
be used almost exclusively by the motion 
picture industry and is also about the only 
method used by that industry; hence, the 
break in dropping this proc~ss from dis-, 
cussion Is an unusually clean one. The fol
lowing paragraphs will be concerned with 
disk recording. 

Fundamentally Simple, But ... 

The fundamental ,idea in disk recording 
is a very simple one. The sound to be 
recorded is made to give a stylus physical 
movement, which in turn shapes a spiral 
groove of a disk rotating about its axis. 
The variations of the groove about its 
mean spiral position will, o.f course, cor
respond to the or,iginating sound. There
fore, the groove made in this manner is a 
physical storage of the transient tone. or 
noise. To convert the permanent record 
back into sound, a needle is made to ride 
the groove when the disk rotates as before. 
The needle is caused to vibrate by the varia
tions in the groove shape; and these vibra
tions, if they are amplified sufficiently, ini
tiate a sound which in the ideal situation 
is identical with the 'sound that shaped the 
groove. Nothing has been said about the 
method of enabling a weak sound to give• 

Recording engineer makes a microscopic examh'IJation of the original cutting. 

a stylus sufficient energy to shape a groov·e, 
or about the apparatus needed to amplify 
the slight needle movement in the playback 
so that an audible sound is produced. The 
amplifying requirements in sound recording 
are met in a manner very similar to the 
methods used in radio, telephone, and 
public-address-system work; so these tech
niques will not be discussed here except 
in those respects in which they are unique 
in disk recording. Let . it suffice to say 
that the physical movements are amplified 
simply by conversion into corresponding 
electrical variations, which are amplified 
electrically, and these are tl.len changed 
back again to mechanical vibrations. It is 
assumed that the reader knows ·from ex
perience that sound producbs mechanical 
vibrations in a diaphragm and, conversely, 
that mechanical vibrations in a diaphragm 
produce sound. 

Plenty of Problems 

The pr~blems that present themselves in 
. disk recording are quite obvious even .to 
one not associated with the science. What 
kind of material is going to be used for 
the record? B:ow are the groove-shaping 
stylus and its associated head going to be 
designed so that they can make a groove 
that honestly portrays the sound? Are the. 
variations in the groove going to be made 
sideways or up-and-down? Can the original 
record be used for playback or must some 
processing intervene between the original 
record and the final one? What are the 
requirements and methods of meeting these 
requirements of the reproducing needle and 
its head? Although the preceding ques
tions are fundamental in character, none 
of them has been settled definitely. It is 
our intention to touch upon some of these 
problems. 

When one discusses record m~terials, he 
finds that they associate themselves pretty 
well with one or the other of two methods 
of recording. In the first method, the 
fragile original is used to make "stampers" 
from which a large number of records can 
be pressed. In the second mtltlhod, the 
or.i~inal record can be used immediately, if 
des1red, for playback. 

The first recording method referred to 
is the ope used for the mass production of 
records for sale to the public. It is also 
used to a limited extent by the radio in

. dustry. The original disk, called th.e "wax," 
is made of a metallic soap and is relatively 
soft. Until a few ye:ars ago, .this disk was 
1 to 2 in. thick and from 13 to 17 in. in 
diameter. After a record was made and 
the impressions of the wax were trans-



£erred to a more permanent medium, the 
surface of the original was shaved off, and 
the wax was ready to be used again. This 
type of disk has been giving way to one 
made by flowing a very thin layer' of wax 
onto a metal surface. This original can 
'be used only once and then it is discarded. 
The reason for the change is that it is 
desirable to keep the record cool in the 
transferring processes in order to reduce 
surface noise on the ·final copies. 

Plating the Master 

The material o:f the wax is too delicate 
to permit reproduction from it without 
damage to the record. The only function 
of the wax is to provide a negative copy 
of its record by an electroplating process, 
this negative being called the "original" or 
the "master." However, before anything 
can be electroplated upon the wax, the sur
face of the latter must be made electrically 
conducting. This can be done by sputtering 
gold or silver onto the wax in a cathode 
sputtering chamber (this is the process 
~hich tends to heat the wax), by the more 
Simple ·processes of dusting the surface 
with graphite of bronze, ·or by the chemi
cal precipitation of silver. Then copper is 
plated onto the wax to a thickness of from 
a few thousandths to about 1/32 in. to 
form the master. A few positive records 
are pressed on some thermoplastic material 
from the master, and these are used for 
testing the recot"ding. 

If the sound reproduction from the test 
records is sanidactory, one or moTe posi
tiv~ ~'mother'' plates are made by another 
~:1ectroplating {}Tocess. This time the plat
ing is dorie upon the· master. Then a third 
el~ctro<!leposibion upon -the mother plates 
used as form5 produces duplicates of the 
master. These are the matri,ces or "stamp
ers" which are to press out the final posi
tive. copies of the or.iginal recording. It 
is necessary at this point to mention the 
solution to an obvious problem in the last 
two processes w.here metal is electroplated 
upon metal and where it is necessary to 
separate the plate<;! sheet 'from the form. 
The form and the plating must be held 
apart by am electrically conducting film, 
which may be mechanical (grease, graphite, 
etc.) or chemical. If the latter .is to be 
used, the cleaned surface of the form is 
treated with some chemical which will 
react with the metal to form an insoluble· 
compound. Typical chemicals are the 
soluble sodium sulfide and sodium poly
sulfide which react with the metal to form 
insoluble sulfides. 

Record Materials 

The material out of which the final rec
ord copies are pressed by the stampers de
pends upon how the recording ,is to be 
reproduced. If steel needles are to be 
used, the pressings are usually molde•d 
out of a thermoplastic mixture of shellac 

·and' earth fillers. Steel needles are not 
usually accurately shaped to fit the ordi
nary record groove and as a result apply 
the reproducer weight and inertial forces 
to a very small area of the groove, pro
ducing pressures on the .order of 25 to SO 
tons per square inch. Pressures of this 
magnitude are highly destructive to the rec-

The record press which forms the "biscuit" under many Ions' pressure per square inch. 

ord. It is necessary, therefore, to make 
the earth filler of the record somewhat 
abrasive in order to shape the steel needle 
to fit the groove. Unfortunately this abra
sive adds a great deal to the background 
no.ise, which in reproduction mars an other
wise good recording. If "scratch filters" 
are used later on to eliminate the back
ground noise, these filters invariably elimi
nate desirable frequencies of the recording 
itself. 

Making the Pressings 

Whatever the record composition, the 
process of making pressings is. quite stand
ard. The plastic material is sometimes pre
heated to the softening temperature (around 
300 degrees Fahrenheit) and then is fur
ther heated in the record press. Sometimes 
one or the other of the two heating proc
esses is almost eliminated. The stamper 
applies a pressure on the order of 2,000 lbs. 
per sq. in. to the plastic material in order 
to force the softened blank into every 
microscopic variation of the stamper. The 
pressure is released only after the record 
has cooled sufficiently to be removed safely 
without deformation. 

When one reviews the method of record
making just descr.ibed, he realizes that the 
process requires expensive and even massive 
equipment. Men trained in various tech
niques are necessary, and the final record 
is not available for playing until consider
able time has elapsed after the actual re
cording of the artists. In order to make 
disk recording available for individual radio 
stations, for home use, and for other pur
poses where the elaborate setup of a large 
manufacturing company is too expensive or 
where almost immediate playback is de
sired, a technique of "instantaneous" record
ing is developing. Although this method is 
already used extensively, it is too close 

to the experimental stage to . be properly 
standardized yet, 

In instantaneous recording, the blank 
record cut by the stylus-the record that 
corresponds to the wax in the first process 
-is also the one used for reproduction 
without any further processing. No inter
mediate equipment is needed between the 
cutting apparatus and the playback setup. 

Instantaneous records are often referred 
to as "acetates" and the process is some
times called "acetate recording" w.ith ap
parent reference to cellulose acetate, which 
is used very successfully when pressings 
are to be made from it. However, the 
names quoted above are misnomers inas
much as cellulose acetates are not used 
for instantaneous recordings since they 

· "tear" when they are engraved by tihe cut
ting stylus. The material used is a cellu
lose nitmte, which is very similar to the 
lacquer-l.ike "Duco" finish on automobiles. 

Although cellulose nitrate is almost the 
(Continued on Page 67) 

Forming the commercial record. 



Cut out the vrolfing and start to study 

Comes final week, a man must stop· hrs 
search for t1 uth and beauty and start to 
study for exams. This means that instead 
of improving his mind through conversa
tions with his barber and his friends at 
Schides, the Stockholm, the Jug, etc., he 
must stay home nights, and fill his little 
mind with stup'd old facts. In the light 
of all this, it seems timely to dispense a 
little free advice and tell one and all how 
best to do this latter. 

There are three main problems conce:·n
ing how to study for finals. These are: 
(1) what to study for, (2) when to study, 
and (3) what to do after you've studied 
or, what. to do in the examination period: 
These w1ll now be discussed in that order. 
First we will mention the answers briefly 
and then, in true academic fashion we wiil 
elaborate, amplify, expound, and c~nfuse. 

In brief, then: (1) What do you study 
for? The answer is easy. You study fo:: 
~~ exam. (2) When do you study? Again 
1t s easy. Yon begin the fii·st night of the 
quarter, and you keep it up until the night 
before your last final at the end of that 
quarter. And ( 3) what do you do in the 
·exam period? The answer_:_ you take the· 
·exam. You might even write a few of the 
·Correct answers. 

And now to amplify this a bit, let us 
:first consider what to study. We have a!-

H 0 W T 0 
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ready said that you are studying· to pass an 
examination. That being true, you'll study 
the mate;·ial the exam will cover. More 
than. that, you might just as well study the 
material the way the questions will be 
asked. That is, you might study for the 
particular type of exam. 

In general, there are three types of ex
ams: essay, objective. or short-answer, and 
problems. If the prof asks you to state 
and explain a law, you had best study for 
an essay exam. That is, ask yourself, 
"What is this Ia w? How is it worded? 
What does it mean? How . does it work? 
etc.," and .study that way. 

If he states a law and asks for its name 
in one word, you might be wise to write 
flash-cards, w:th the law stated on one 
side, and named on the other, and mem
orize that way. And finally, if he ordinarily 
asks you to solve a problem involving such 
and such a law, you would do best to study 
by solving problems. This all amounts to 
studying for the type of exam expeCted. If 
you're going to take an exam in Blowpipe 

BY KI:NNETH 1:. CLARK 
INSTRUCTOR IN PSYCHOLOGY' 

Analysis, you'd ·stJidy Blowpipe Analysis; 
if you're going to take an exam ·in Elements 
of Tensor Analysis,' you'd study Elements 
of Tensor Analysis ; .and if the· exam is to 
involve problem~solving, yob might as well 
study· by solving problems. 

Suppose you don't know what he'll ask? 
What then? There .is a little evidence to 
show that under these circumstances it is 
best to study as for an essay exam. The 
reason for this is that hy so do:ng you will 
learn gene:·al principles and relationships, 
and hence, will be more ready to attack 
problems that turn up in the exam. Thus, 
if you study .wholly by flash-cards, for ex
ample, and indulge thereby in rote memory 
work, you may be caught flatfooted· if the 
exam calls for knowing relationships. But 
if you study relationships you w]l be able 
(given adequate horse-sense) to reason out 
the particular facts if the exam turns out 
to be wholly objective. And if you haven't 
this adequate horse-sens.e, it might be· that 
you should search for happiness dsewhere. 

You will ·notice,: throughout· the above 
discussion, that in each of the ·methods 
discussed there is one cmnmon factor. And 
that is tci be active while you ·study. Keep 



couraging news just 
before final-s! 

'vVe don't forget. 

Cramming is like_ trying to score against the Gophers by 
yourself. 

We learn new things 
-that push old facts 
away from us. We 
acquire new re
sponses (as atiswers 
to- questions) at the 
expense of old ones. 
'vVe make new ones 
available by making 
old and already 
learned ones less 
available than they 
were. After all, your 
nervous system isn't 
just a bottomless 
wastebasket. It has 
its limitations just as 
your stomach has its 
limits. Hence if you 
study all at once 
you push some facts 
a Way from the cen
ter of your m:nd 
and when you face 
the test, the whole 
affair ts liable to 
turn into a mess. 

asking yourself questions, and answering 
them. This is one of the more important 
principles of how to study and should be 
borne in mind at all times. 

Now, having discussed what to study, we 
turn to when to study. As mentioned be
fore, th' s performance should begin on the 

It's like trying to 
score a touchdown 
against the Golden 

Gophers all by yourself-the old organism 
just doesn't have what it takes. 

How about cokes, coffee, and the like, 
you ask. For what? -you .still can't burn 
the midnight oil at both ends and in the 
middle too. These might help keep you 
awake-but that's about all. Your best bet 
for the night before a test is to go to- the 
Dinky. Relax, and prevent this fact-mess
ing process .from disorganizing your cortex. 
Of course, if you never have studied, and 
never have learned anything, there's no ' 
point to relaxing, because you have no 
knowledge to get disorganized. 

Arid that brings 
us to the final topic. 
What to do in ex-

In general there are three types of 
exams. 

time like this. After all, you're only going 
to write an exam. Yon don't need to go 
clashing in like a bull that's just eaten his 
spring oats. 

Saunter in a few minutes before the 
exam is to begin, and relax. Maybe ybu 
could look at the p: etty girls. Maybe you'd 
better not do that either-just relax. In 
general resign yourself to your fate. You'll 
be there for a couple of hours, so bring a 
cushion and make yourself as comfortable 
as possible (in spots). If it's an e~say 
exam, read the whole test over and plan 
your time, or if it's an objective exam, 
read all the directions carefully. Then set
tle back and enjoy your misery to the ut
most. Take it philosophically. Relax . 

And now, •it being 3 a:m., we suppose 
you'll be off to take your black coffee. 
Your first exam was probably yesterday :mel 
you still have not opened the book. We 
suggest that you not let those incompletes 
pile up too much. 

. first clay of the quarter. But since this ad
vice is coming rather late for that, maybe 
we should consider how to cam for finals. 
And this will surprise you. For the best 
way to cram is not to cram at all. By all 
means, space your learning. That is, review 
the material in several short work periods, 
even though tempns fidgets. Don't try to 
push everything into your central nervous 
system at once, or you will create a traffic 
jam. 

The point to this spaced reviewing is 
merely this. We don't forget things-be
lieve it or not. And maybe that isn't en-

ams. The primary 
thing, as you prob
ably realize, is to 
take the exam. 

You'll be there a couple of ho•urs, so make yourself com
fortable. 

You can't burn the c1andle a.t both 
ends and the middle too. 

But here, too, you 
might as well do it 
the r i g h t way. 
Thus, for example, 
don't go tear;ng into 
the exam room an 
hour or two early 
and sit there chew
ing your fingernails. 
You may need these 
later to facilitate 
scratching your 
head. And likewise' 
don't go round and 
round the exam 
room to all your 
friends checking up 
on which facts you 
do or do not know. 
The exam will show 
you that soon 
enough. It's too lat.e 
to learn these facts 
and you shouldn't be 
getting all steamed 
up emotionally at a 
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HE L I c·o PTE R S 
BY NORBERT F. RUSZAJ, INSTRUCTOR IN AERONAUTICAL ENGINEERING 

... rHIS might well be the story of one 
man's d;·eam coming true. No, a 
fairy did not wave her mag-ic wand 

and make it come true ove·r night; in-
stead that dream might have to be laid 
aside while the mundane task of earning 
a living was taken up. The dollars piled 
up not too quickly, but finally they be
came a means to an end to make that 
dream come true. 

The dream is as incredible as the suc
cess story preceding its fulfillment. Im
agine an airplane that can rise or descend 
vertically under control, fly forward or 
backward, or fly either to the left or to 
the right! But this is not all, for the air
plane can fly without moving; that is, it 
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can hover over one spot as long as the 
pilot desires to do so! Igor Sikorsky is 
the man and the helicopter is the dream. 

S.korsky is not the inventor of the heli
copter, for the helicopter is the oldest type 
of aircraft extant. Leonardo da Vinci, in 
the 15th century, designed a helicopter, but 
it was not until the eighteenth century 
that an actual air-borne model was built. 
The development of the conventional air
plane and the helicopter ran parallel until 
the twenfeth century, when the former 
relegated the latter to the background. 

Superior Lift 
In all experiments, it is well to remem

ber that one solution to a problem is not 

the only possible qne. There a~e several 
ways of solving a problem, and each . solu
tion, will, in all probability, have certain 
limiting conditions. In a conventional air
plane, the l:miting conditions are: first, 
the fact that the lift is dependent upon the 
forward velocity; second, the fact. that 
large, unobstruCted spaces are required for 
the landing and the taking-off of this type 
of aircraft. In the light of aerodynamic 
knowledge, that lift is produced by the 
passage of air over the lifting sur£ace, and 
if we rule out forward motion· of the 
aircraft to produce lift, it is then neces
sary to impart motion to the lifting surface 
relative to the air. Obviously, it is neces
sary to satisfy this requirement with the 

THE MINNESOTA TECHNOLOG, December, 1941 



utmost stru€htral simplicity. It would be 
P<>ssible to us€ flappiVIg wings ( ornithop
ters) or paddle-whteel types of aircraft, but 
these are not as satisfactory as an air
craft with a propeller rotating in a hori
zontal plane. 

The 'autogyro was the first successful air
craft to leave the ground because of lift 
created by an air-propeller rotating on a 
horizontal plane. The autogyro is still a 
second guess as far as vertical ascent and 
hovering is concerned because it is neces
sary to have forward motion of the auto
gyro for lift; to artificially cause rota
tion o( the lifting surface for "jump take
off," when forward speed is 0. The hover
ing of the autogyro can occur only in a 
wind which equals the forward speed· of 
the autogyro; but since the forward speed 
of the autogyro can be quite low, prevail
ing winds are usually sufficiently strong 
to permit hovering, but then hovering de
pends entirely upon the caprices of nature. 

Autogyros Are Tricky 

The Army, which for some time has been 
experimenting with autogyros, came to the 
conclusion that this type of aircraft wa' 
unsatisfactory for their operational units 
as far as pre·sent models were concerned. 
Their reasons for this decision were : 

1. Tricky handling characteristics. 
2. Unsatisfactory landing and takecoff 

performance. 
3. Excessive pilot fatigue. 
4. Insufficient load carrying capacity. 

These disadvantages obviously hold not 
only for Army autogyros but. for all mod
els and, therefore, must be ironed out 
before the autogyro will be fully accept
able. Even then the autogyro will still not 
meet the basic requirements of the helicop
ter-namely, ability to rise or descend ver
tically without forward velocity. 

The helicopter as an aircraft must com
pete with the conventional airplane and, 
therefore, must satisfy certain require
ments. These are : 

1. Performance comparable with that 
of conventional aircraft. 

2. Simplicity of controls. 
3. Ability to land in case of engine fail

ure. 
4. Controllability and stability. 
5. Reasonable servicing in operation. 

These characteristics will be taken up in 
order. 

Helicopter Versus Airplane 

Tests and theoretical investigations have 
shown that the autogyro will remain ·ap
proximately 10 per cent slower than the 
conventional airplane in level flight. Other 
tests show that the helicopter when flown 
as such is considerably faster than the 
same helicopter flown as an autogyro. From 
these facts it is reasonable to assume that 
the helicopter will be able to attain satis
factory high speed, and, therefore, will be 
able to compete with the conventional air
plane in this respect. The helicopter has 
the additional feature of being able to fly 
with no forward speed, or at any desired 
low speed, and not stall. This fact offsets 
the possibility that the helicopter will not 

b€ ah>le to reallfu. speeds of three to four 
huF!dred m.il€s per hour. The rate of climb 
of the conventional airplane and the heli
copter. have been compared, and the results 
show that the helicopter outperforms the 
airplane somewhat in this respect. Ob
viously, near the ground, especially on take
off, the fact that the helicopter is able to 
rise vertically over obstructions weighs 
heavily in its favor. 

Controllability 

It is obvious that the controls in the 
cockpit must be as simple as those in an 
airplane, if not simpler. It is desirable 
to lise controls that ·are the same as those 
used in airplanes, i. e., at least in respect 
to the maneuver they cause the helicopter 
to execute, if no confusion is to arise in 
the mind of an airplane aviator when he 
flies a helicopter. In addition, as many of 
the other actions required for control, such 
as synchronizing of propellers, increasing 
power with change in angle of attack of 
the lifting propeller, -et cetera, must be 
made automatic for simplicity of' cdritrol. 
The problem of controls will be· discussed 
later. 

The conventional airplane is handicapped 
when it develops engine trouble in flight. 
Forward motion is required for lift and 
when the engine fails, it is only possible 
to fly by diving the plane slightly to retain 
flying speed. If the pilot tries to "stretch" 
his glide, he loses flying speed; the re
quired lift is not generated, and the air
plane crashes. The helicopter is not faced 
with this fate, because it does not require 
forward motion of the aircraft to generate 
lift. Lift is generated by the motion of 
the lifting vanes relative to the air, and 
it is possible to change the angle of attack 
of the lifting vanes so that they will auto
rotate as do the vanes on the autogyro. 
In other words, in case of engine failure 
the helicopter becomes an autogyro, and 
gently floats to earth. 

Dynamic Stability 

Obviously, the helicopter must be con
trollable in all flight conditions, and, in 
addition, should have static stability about 
all axes and dynamic stability, as far as is 
possible. The stumbling block in helicopter 
flight has been the difficulty of obtaining 
dynamic stability. It is necessary to have 
complete balance of moments for stability. 
In the helicopter, the' problem of eliminat
ing the torque of the propeller and its 
solution largely determine the design of the 
helicopter. There are several methods 
available for the elimination of propeller 
torque and merit enumeration: 

1. Two propellers rotating oppositely, 
placed one above the other, utilized by 
As both, d' Ascanio, Pescara, Breguet, 
Vori Karman, Berliner, and Sikorsky. 

2. Two propellers, one behind the other 
(Cornu) or four, one at each corner 
of a square (de Rothezat, Oehmichen). 

3. Two oppositely rotating propellers side 
by side (Berliner and Focke). 

4. Two propellers rotating in the same 
direction, side by side, but with their 
axes so tilted that the lateral com
ponents of total moment were elimi
nated (Florine). 

THE MINNESOTA TECHNOLOG, December, 194.1 

----~------------

5. A single large Pfl»peller on whose 
blades are l<ilcated small propellers 
(Isacco, Curtis-Bleeker). 

6. The propeller blades carrying out 
flapping motion so no unbalance mo
ment arises. 

7. Single helicopter propeller and, on 
long outriggers on the fuselage, one 
or more propellers whose thrust op
poses the helicopter torque (Baum
hauer, Sikorsky). 

8. A propeller mounted behind the heli
copter screw and in whose slipstream 
are placed deflecting vanes (Hirten
berger). 

9. Deflecting vanes placed in the slip
stream of the helicopter propeller 
(Hafner and Nagler). 

10. Drive by reaction nozzle with coun
terbalanced single-blade propeller (Dor
nier, Papin and Rouilly). 

Torque BalanCing 

Each solution has some drawback and 
the relative value of that particular de
ficiency in the mind of the designer led 
to his choosing the one method he thought 
was most satisfactory. Some of the draw
backs that can be given for the above 
methods of balancing of torque follow: 

1. Involves many structural difficulties; 
vibrations are induced because of the 
two propellers rotating one above the 
other; there is a loss of efficiency on 
the part of the propellers because of 
their proximity. 

2. In this arrangement the rear propeller 
is influenced· by the forward propeller 
to a great extent. 

3. Here again there is interaction between 
the two propellers. 

4. Interaction of propellers and necessity 
for more control, so that the compo
nents are equalized. 

5. Power is lost by this arrangement, and 
this factor means loss in performance. 

6. Technical ·difficulties are not satisfac
torily cleared up as yet. 

7. A definite loss ·in performance cart be 
expected with this type inasmuch as 
force is applied in a direction that does 
not give a component of lift. 

(Continued on Page 66) 

Vought Sikorsky Helicopter. 
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G.!, I V E 
The sad tale of a radio announcer 
who iworks the alarm clock shift 

the use, if the guy's name is Johnson, he'll 
call it Yohnson yust to be unique. 

BY WILLIAM. M. GALBRAITH, S.L.A., '44 

I started out to talk about the morning 
shift, but I see I've wandered somewhat, 
which is all right, because I knew I could 
never squeeze a thousan::l words out of 
the morning shift anyway. As long as we're 
here, let's say something about dramatic 
shows. The distinguishing characteristic of 
a radio drama, middle "a" long, please, .is 
its uncertainty. A show may run long, 
or it may run short. If it's overtime, every
one tries to say in 3 minutes what he said 
in S at rehearsal. If it's short, the cast 
suddenly acquires a pronounced drawl, the 
tempo of the play goes into the mud, and 
the director has hysterics. Timing is a 
major problem, but it's only one of a 
thousand. At any moment one of the 
·players may turn page six, find page eight 
staring him in the face, start to stammer 
and stutter, and somet'mes mutter and blow 
the ;whole play ·sky high. Or, the sound 
man may forget to bring the sleigh bells 
for the Sl,low scene, and, when cued stands 
with his mouth open for thirty seconds and 
then yells "Ding-a-ling." Dramatics are 
fun though, if you look well in gray hair. 

\. \. ,..... OOD morning, everyone, this 
\ ~~~~ is WLB at the University 
~ of Minnesota in Minne

apolis. The temperature is 64, the time is 
15 seconds past 6, and this is your good 
old alarm clock, Bill Galbraith, back with 
the program for early risers." All this is 
in a bright, cheerful, wid~ awake voice; 
I begin to run down about here, though, 
and say quickly before I doze off, "First 
we hear Sousa's Band playing-ah-m
playing 'The Stars and Str.ipes Forever.'" 
I start the record, spin the fader open, 
and out blares the Goldman Band playing 
"America." If I could only learn to get 
up at 5 :30 when the alarm goes off, I 
wouldn't do things like tJhat. I mean I'd 
get to the station with more than three 
minutes to spare and have time to read 
the label on the record before I play it. 
But that is just a dream, it will never 
happen. 

Nightmare in the Morning 
Doing . the morning shift at V/LB is a 

nightmare. The announcer is never more 
than three words ahead of a yawn. Just 
ask Ed Wegener; he's the guy who took 
over when I collapsed on the job from loss 
of sleep, nervous prostration, and some
thing else that even the. doctor said very 
fast. Tihe tale of my convalescence is very 
interesting, especially some stories the nurse 
told me, but the ed would red pencil them, 
so why waste space? To get back to radio 
announcing in general, and the morning 
shift in particular, it's amazing how much 
punishment a human being can take. To 
get up at 5 :36 :30, be dressed by S :38 :30, 
breakfasted by 5 :40 :45, have the car out 
of the garage by S :41 :45, and at the sta
tion with a piece of toast in one hand and 
a script in the other all set to go by 5 :59:30 
is a feat that everyone cannot be trained 
to perform. It takes a hair-brained an
nouncer to do it. ' 

At six siharp, the station is supposed to 
go on the air w.ith the "Star Spangled Ban
ner," "Good morning everyone," and all the 
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trimmings, but rare is the occasion when 
this actually happens. Either the operator 
at the studio has fallen asleep between 5 :59 
and 6, or the boys out at the transmitter 
have forgott,en to . wake up, or, and this 
hurts, it could be that the announcer is still 
in bed dreaming about that cute blonde he 
nearly caught the night before. All of these 
things have happened. I remember the last 
one best of all beca,use it happened to me. 
Martin "Stinky" (to his friends) Shuler 
buzzed my telephone at 6; I was at the 
station at 6:17; my address is 2946 Wash
burn North. Now you smart Tech fellas 
get your slide rules out and figure up· how 
muc:'l I owe the Minneapolis Traffic Court, 
but don't let them in on the answer, or I'll 
spend the rest of my life shining badges 
and selling tickets to the policemen's ball 
to pay off .the tag. 

Usually by seven o'clock I've had time 
to take my shirt off and put .it on right 
side out, to read the funnies and the "Girli
graph" in the. paper, and to settle down 
to some decent announcing. Anything can 
happen, though, even if you're wide awake 
and ready for the worst. Reading the time 
as 8:53:15 instead of 7:53:15, or giving 
the temperature as 83 instead of 38 isn't 
so bad, but getting records mixed up and 
playing Vhe middle of the fourth movement 
as the finale to the first movement of a 
symphony is terrible, ,especially if tempo, 
key, and mood are. radically different (and 
they a! ways are). Another bugaboo is the 
pronunciation of the names of the long 
haired gents who composed and played all 
this classical stuff. For instance, Robert 
Casadesus. I called him Ca ca de' sus for 
three months, then I got tired of wonder.ing 
whether I was right or not and looked it 
up in the little green book, whidh gave the 
correct pronunciation as Ca ca de sus', w 
I tried . that for a month. Recently 
I heard Deems Taylor call him Ca ca' 
de sus', so who's right? When I try to 
say it now, I get something that sounds 

· like "Oh nuts!" I could mention other 
names just as bad· or worse, but what's 

"You Stink!" 
Speaking of gray hair, I hate to admit 

it, but I've been dying mine black ever 
since an afternoon. about two months ago. 
Mel Nelson was just finishing his shift, 
and I was about to take over. Mel's pro
gram went off two minutes early, and he 
filled desperately for a minute and a half 
w.ith the weather forecast, time, tempera
ture, etc. At the end of a: minute and a 
half •he ran out of things to say, and with 
thirty seconds to go, he cut his mike in 
disgust, moved away and said, "It's all 
yours, Bill." Thirty seconds· doesn't sound 
like very long, but in radio it's an eternity 
and announcers try hard to avoid a silence 
that long. So-just as I came in front 
of the mike, I turned to him and said, 
"You stink." A second before the opera
tor thought I had signaled for the mike 
and turned it on. Housewives, garbage 
men, and duck hunters all over Minnesota, 
Iowa, Wisconsin, and Illinois heard their 
radios blare, "YOU STINK!" 

Yes, I enjoy radio announcing. It's a 
great game, until you tell two hundred 
thousand people that they stink. 
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THAT'S WHAT YOU THinH 

BY I:D KNIGHT, Aero.E., '43, AND DONALD BAI:R, Ch.E.B., '44 

!:: NGINEERS, it seems that some 
.-:- among you believe that our courses 
.._ here at the University do not satisfy 

all your needs. Last month, you remember, 
the TEcHNOLOG sent out questionnaires on 
what the engineer intended to get out of his 
college education. We got a good rep:esen
tative group of replies and they showed 
some very interesting th:ngs about what 
you fellows think. 

You have undoubtedly heard this argu
ment of more experienced men that social 
development· is ·just as important as techni
cal development. Your replies to this ques
tionnaire show that , the engineering body 
at Minnesota has similar beliefs. It is in
teresting to note that only about 5% of 
the engineers believe it ,is most important to 
develop socially, and at the same time 25% 
believe it is most important to develop 
technical ability alon'e. 'The majority of 
you, 70% to be exact, held that both' gain
ing technical knowledge and gaining social 
skills have equal importance in ·a modern 
college ·education. These figures go to show 
that there is a definite desire among most 
of the engineers to develop their personal
ity as well as the more technical side of 
their thinking. 

Technical vs. Social 

Seeing that we engineers want to develop 
our social and technical skills hand in hand, 
let us examine your opinions as to the way 
your University satisfies your needs. The 
replies r~ceived give closer results in this 
case. ·Most of you believe that your In
stitute education is satisfactory, a smaller 
number believe that the Institute does not 
satisfy all your needs, and a still smaller 
number, mostly freshmen, have not formed 
a definite opinion yet. The exact figures 
0 n these results are 52%, 34% and 14% 
respectively. 

Fortunately, there was a space left at 
the end of this question where you could 
state your reasons for holding the opinion 
you do. These statements were usually 
very enlightening and show the wide range 
of your opinions. 

That large group of you, 34%, who be
lieve that the University does not furnish 
an adequate education have suggested 
places where improvements could be made. 
The most frequently expressed need was 
for some courses which would broaden the 
engineer's field of knowledge. Suggestions 

were made to give ino~e Arts College 
courses, or leave room 'for electives of 
courses such as business, English, foreign 
languages, history, psychology and the like. 
Others of •you suggested getting a few 
more courses which would furn~sh more 
practical subjects and projects directly ap
plicable to the future job and omitting 
those courses from the requi:·ed list which 
are not absolutely essential in the future 
job. Many of you felt that some of the 
teaching sta'ff should be of higher quality 
and the courses should be more thorough. 

The majority of you, 52%, believe the 
University 'furn:shes all the material neces
sary for a well rounded education for en
gineers. Some of you believe that all that 
is necessary is a good sound technical train
ing, and the University is one of the best 
schools in the world to give you this train
ing. Those who feel that more develop
ment along the 1:nes of human relations 
would be beneficial state that such contacts 
as. are ·necessary can be made in class or 
outside of class in extracurricular activities 
or other normal social pursuits. It is plain
ly shown in these replies. that the Univer
sity is doing a pretty good job of sup.
plying you with most of the technical op
portunities you wish for, as well as mak
ing p:·ovisions for your participation in 
such tthings as extracurricular activities 
should you so desire. 

Not Enough Time 

We've mentioned extracurricular activi
ties quite a lot in discussing how the Uni
versity meets your social needs. How did 
the replies come out on extracurricular 
activities? They show very definitely that 
you believe it wise to participate. Four
fifths of you believe them to be an impor
tant part of college activity. 

And you have sound reasons. for believ
ing them to be important. One immediate 
benefit you get from participation is a good 
time, a method of relaxing, breaking the 
monotony of studies. Going a little deeper 
into the subject, a Jot of you express the 
view that they provide that extra social 
contact, that opportunity to work with oth
ers, that would otherwise be lacking in your 
courses. You believe that st1ch work can 
give you good concrete experience in ac
tually doing things and in getting out and 
tak'ng responsibility. 

You agree that they're a fine thing all 
right, but right here is. where 16% of you 
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put your foot down violently.· Where in 
the .world, you ask, can we fmd the time 
which these activities demand. You claim 
that you have jobs, are carrying 19 credits, 
are short of money, Jive way off the cam
pus. Those are hard obstacles to overcome. 
Most of you don't seem able to overcome 
them either. If all 80% of you engineers 
that think ·extracurricular activities are a 
good thing would actually partlctpate, 
there wouldn't be room on the campus to 
take care of the organizations! 

Some Have the Answer 

There are students that are ov·ercoming 
these obstacles, however. Many stated that 
these activities are beneficial in that they 
force the student to budget his time. 
Some of our engineers are budgeting their. 
time in this way. It can be done. To those· 
80% who want extracurricular activities 
and most of whom can't seem to find time 
for them, if you want proof that there is 
time, just drop around to some of the of
fices of these activities you're interested in, 
and talk it over with the fellows who are 
making a go of it. These fell(lws are get
ting marks, working, and· participating and 
they are having a whale of a good time 
doing it. 

In closing this analysis. up, it might be 
wise to 'forward a few well-meant hints 
which the results of this. survey prompt us 
to make. It might be well for all of us, 
·especially that group of engineers who .are 
inclined to believe that technical knowledge 
is all that should be gained from a co1lege 
education, to examine the following fig-
ures. 

About 80% of your fellow students be
lieve extracurricular activities are an im
portant part of your education. . 

About 70% ·of your fellow students be
lieve that developing social skills is just 
as important as developing technical· 
skills. 

And finally, according to an M.I.T. 
survey, 85% of your future success will 
depend on your ability to deal with 
people. 

If you believe that technical training is 
the only thing to be gained from ·a college 
education, if you believe outside activities 
unimportant-you may be right, but it will 
probably pay you tomorrow to give this 
matter your very serious thought imme-· 
diately. 

63 



5. A bracelet with diamonds, how it sparkles and 
shines · 

'Round a fair maiden's wrist, you'd insist it refines. 
But wait, wha1t' s .'tha-t heart..,breaking price on the 

tag? · "<" . · 

What 'a soul-shattering blow to any young Joe 
Who's allerg·ic· to diamonds (or ha~n't the dough). 

A C H R I 

2. "Don't you think, sir," she says with a smile so 
demure, 

"That this fragmnt perfume would be just right 
for her? 

It's exciting, it's ha~tmting, and she'll love it, I'm 
sure." . 

"Oh, it's nice stuff, I guess. (But that's not what he 
thinks; 

If his thottghts were made pztblic, he'd have growled 
out "IT STINKS"!) 

6. ''Have you got something silky in pink-'bout your 
size'!'" 

Says he, wret-chedly squirming, avoiding her eyes. 
"Oh my gosh!-no, NOT THAT; wrong depart

ment, I guess. 
Think I'll get something else-have you noticed the 

heat?" 
And he bows out his exit, blushing red as a beet. 



TffiAS SHOPPinG 
Tour-Moil 

3. "Are you buying or spying," might not anyone swy? 
(It's easier to sell 'em when the:y' show 'em this 

way). ' 
But really; stop drooling-and no whistling, please.· 
You're only a customer; she's only .a clerk. 
Either buy them; or hi yourself out of here, JERK! 

*»--+ 

J shop for the family is no problem at all, 
an get JYI om a housecoat or. a vase for 
.the hall. 

i a present for dad~that' s a sure fire 
.cinch! 
get him a ·shirt; and a tie that's a beau't, 
1mething, of course; that goes well with 
. MY suit)." 
' that one special present he must give 

his best girl . 
s, his nerves all a frazzle, and his brain 
all a whirl. 
·gets harried and frantic; 'cause . the · 
time's drawing short, 

i the shrill clanging bells of the men on 
the street 

m to ring out in phrases, uYou're stuck 
· man, You're beat." 
m, quick as a flash, like a bolt from the 

blue, 
~ ide.a has struck him-his worries are 

through. 
wt cunning! How crafty a plan (you sly 
dog}! 

~econd-hand typewriter for the girl that 
he courts 

rt assure him of someone to type his 
reports. 

PHOTOGRAPHY BY JACK ROCKWI:LL 

V!:RSI: BY BOB WASLI:Y 

4. If it's lipstick you're buying, there's a proper tech-
niqtte . 

To obtain just the flavor of the kisses you seek. 
The charming young lady paints her lips to oblige
"Now just pucker up please!" (tch! Well, ain't that 
a~~ , 

It must have been good (fr01n the looks of the 
grin). 



BY CLARENCE SCHULTZ, E.E., '42 .. r HE psychology of fea~ has an in
teresting example in minds wherein 
has been lodged a dread of violent 

thtinderstorms. The loud thupderclap may 
instill this fear complex into the subject in 
childhood. Some escape it completely, and 
are quite disinterested in the whole sub
ject of weather. Among the storm fearing 
children there develop a few, who, being 
driven by fear to study the thunderstorm, 
become familiar with its course and event
ually become attached to it for its wild 
majesty, its orgy of violence, and its in
spiring beauty. 

Nature has never produced two thunder
storms alike. Though this ~tatement can
not be proved, there is much evidence to 
make disproving .it equally difficult. Indeed, 
the chance of having exactly similar cloud 
shapes, identical wind, rain, lightning and 
duration is. r:diculously small. "How va
ried may thunderstorms be?" one may ask. 
There seems to be no limit to the cloud 
positions alone. In this lies a rich source 
of ;esthetic satisfaction, fa:· to be mildly 
aware of the setting-up· of the necessary 
conditions of. temperature, insolat:on, and 
humidity, as much as three days before 
the storm arrives, is in itself interesting. 
On the morning of the disturbance, the air 
will have a different feel; the sunshine will 
be hotter; and the lower atmosphere w:Jl 
be stagnate, having stratified stability. By 
midforenoon it may become uncomfortably 
warm. At this time, tremendous amounts 
of radiant energy are being poured into 
the soil to be reradiated as heat to the 
air which is in contact with the terrain, and 
to the air below one mile. The peculiar 
property of the atmosphere, which the · 
weather man technically calls the lapse 
rate, is being mightily changed. This on
rush of heat builds ever more unstable at
mospheric conditions. 

At noon or two o'clock the lower churn-· 
ing mass forms clouds on its top side. · At 
first soft, fluffy clouds are formed, but 
these grow more opaque. This is the stage 

--------~ --------·-------------------------------~------·· 

s'et for the great performance of. nature 
which was a week in forming, as the air 
carried to the general low pressure area 
absorbed surface water, bringing it to the 
re'gion. Suddenly, at one or more places, 
clouds will seem to spring upward, growing 
in all dimensions. The weather man calls 
this "acceleration on the wet adiabat." The 
currents of rising warm a;ir are fed by more 
warm air from surrounding territory. This 
roaring vertical channel will dump cubic 
miles of warm air into the cooler upper air, 
where there immediately forms the awe
some cauliflower, or wool-pack, o-f the thun
derhead. The rising air being replaced 
causes winds, first, miles away, then, tens 
of miles, and hundreds of miles away. Sev
eral thunderheads· will grow together, lit
erally drawing the lesser clouds into the 
main vortex. To witness this spectacle, 
fully realizing its potentialities, is a chilling 
thrill. Here is mass 'psychology in nature. 

To this po'nt no rain has forrried, but 
at the highest peak, the sharp otttline be
tween blue sky arid white cloud is lost. It 
is now th<it the. first rain is formed, hours, 
sometimes before it reaches the earth. 
When th; rain forms, the upward surge 
decreases, but, because of the force from 
lower, rising, warm air, the upper cloud 
will spill out horizontally to form the 
graceful "false cirrus," composed of ice 
crystals. The degree of instability which 
existed just prior to the bursting upward 
is a large factor in determining how violent 
the rise will be. However, this is a techni
cal aspect, and not necessary knowledge in 
enjoying the play. About at this stage, sev
e:·al among the disinterested humans may 
remark about the possibility of rain. It 
will be much cooler, they prognosticate. 

During the whole life cycle of the storm, 
it moves from west to east, and we, who 
are observing mu¢h, mentally fit parts of 
several separate storms together to visualize 
what is occurring. These separate storms 
shall have beer\. at different stages of the 
cycle when they passed overhead. 

By five o'clock the raindrops will 
have become too 
abundant to be 
borne by the rising 
warm air, and 
there will be the 
graceful curtain of 

·rain, gray and 
homogeneous, let 
down through the 
rough, churning 
undersurface of 
the tallest thunder
h.ea.d. The rain cur
tain will join the 
horizon with the 
cloud, giving the 
storm psycholog
ically a greater 
portentousness. 

I//Hstrations Courtesy of R.C.A . 

Audible thunder comes when the raindrops 
begin to descend repidly, and often before 
the rain has broken through the bottom of 
the cloud. It is before one's view is obliter
ated by rain and after the rain decreases, 
that the glo-ry of nature's majestic thunder
storm is revealed. 

Consider the brilliant whiteness of the 
dense billows in the · sunlight. Nate the 
gravity-defying surge of the highest peak, 
as it rises with clearly perceptible motion, 
though miles away. Here is idealism, rep
resented by the hig>hest peak. In spirit, one's 
mind ascends with the cloud into higher 
and nobler levels. This peak overrides the 
darkness, terror, and violence of the under
side of the storm. To many, the thunder
storm is cause for fear; it is •true that 
much destruction has resulted from it, but 
the moral' and spiritual stiffening to its· vio
lence is to be genuinely welcomed by he 
who knows it. 

If the thttnderstorm .arrives already de
veloped, tlie wind will blow toward and 
to the right of it. This wind feels hot and 
uncomfortable. A high leading cloud sheet 
will gradually blot out the late afternoon 
sun. From low in the west the blue-black 
billows will rise, and, occasionally, sub
audible vibrations of thunder will rattle a 
loose windowpane. The .birds drop down 
from soaring. About an hour or less before 
the rain, the wind stops, and the earth holds 
its breath, so to speak, in anticipation. In 
the west, along the horizon, and midway 
between the cloud base, and earth, rolls the 
scud line. This distinctly separate roll ad
vances, as if the herald, making way for 
the wind and the rain. Here is regal pres
entation. As it approaches zenith, or 
straight overhead, the trees a mile to the 

'west can be seen violently swaying; then · 
the next nearest grove will bow. A gentle 
west wind hreathes, shortly rising to a 
roaring, whirling, blinding, irregular gale. 
Several oversize raindrops which managed 
to get ahead of the show bite the dust, 
leaving perforations. Several seconds later, 
the flying dust is halted by a splash of 
rain, and the drouth is broken. 

As the wirid relaxes, there spreads over 
the people relief, carried on the steady 
music of falling rain; One recalls how well 
the storm scene in the Overture to William 
Tell was composed. After the rain has de
creased to a drizzle, the sun may break 
through just prior to setting to give the 
world light for a finale curtain bow by the 
departing thunderheads in the east. Over
head· are high, greasycappearing, sagging 
pockets of cloud, set in a wide sheet of 
vermillion "false cirrus." The "Roy G Biv" 
of the rainbow reflects into the hearts of 
men .a· gratitude; in the pious, a gratitude 
to God; in the atheist, mer.e gratitude. 
In the morning following, much of human" 
ity has forgotten. Vl/e who observe, re
member. 
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only material used in instantaneous record
ing, it has a number of disadvantages. Con
trary to the general characteristic of this 
kind of recording, the nitrocellulose is ex
pensive. It also constitutes a fire hazard 
because its chips are highly inflammable. 
The record is usually backed by an alum
inum base, which is a good enough heat 
conductor to keep the record itself out 
of . the danger class ; however, even this 
feature may be lacking if a substitute is 
used for aluminum. Cellulose nitrate, un" 
fortunately, ages and introduces distortions 
in the recording cut. 

Noise Reduction 

In the search for new material to re
place cellulose nitrate in instantaneous re
cording, most hope is held for the vinyl 
class of compounds. High ductility is one 
of its good features. This property will 
permit em,bossing rather than cutting the 
record blank In the embossing process, a 
smooth round-tipped stylus is substituted 
for· the sharp wedge-shaped one. The rec
ord material is pushed out of piace rather 
~han cut out by this instrument, thus leav
mg a much smoother groove. This im
provement is significant in reducing noise 
because it has been found that lampblack, 
smooth and fine though it is, causes notice
able increase in background noise when it 
is used to color pressing materials. An
other advantage claimed for embossing is 
that the shaping stylus .is nearer the form 
of the playback point than is the cutting 
stylus ahd will, therefore, cause less dis
tortion through dissimilarity. As one may 
well expect, embossing carr.ies with it some 
bad features as well as good ones. It has 
been found that the amount of distortion 
introduced by an embossing process varies 
with groove speed. Since the accepted sys
tem of turning a record at constant angular 
velocity causes grooves of different radii 
to have different groove speeds, the dis
tortion introduced by embossing under this 
system will vary as the record .is made. 
This variation makes it impossible to intro
duce correcting networks in associated elec
trical circuits to minimize the distortion. 
The necessity of standardizing a rather 
complicated mechanical drive mechanism to 
give constant groove speed w.ill probably 
prevent embossing from becoming the 
standard process. 

Which Is Best? · 

In comparing the quality of the two 
principal methods of recording, it will 
probably be concluded that the wax record
ing method is slightly better if the pressing 
is made of nonabrasive material than 
would be an instantaneous recording> made 
with equivalent equipment and skill, but 
the margin is very small. Of course, press
ings are better for mass production work; 
but where the number of copies desired is 
not too large, the instantaneous process may 
be used, the copies being obtained through 

Electroplating the master records. 

cuttings from playbacks with very little loss 
.in quality. 

The pickup of the signal from the disk 
and its radiation as sound into the air was 
in the early days of the phonograph a 
purely mechanical process, requiring that 
the entire power output of the speaker be 
extracted from the record surface by the 
needle point. The desire for greater sound 
output than could be directly obtained from 
the record, and the necessity of reducing 
record surface wear both dictated adoption 
of the electronic amplifier as soon as it 
was commercially feasible. By the use of 
suitable amplification, any desiral1le amount 
of output power is available with a rela
tively minute amount supplied by the pick
up; as a result the modern pickup is a 
carefully designed and built electro
mechanical device with the emphasis placed 
on fidelity of reproduction rather than on 
the rather trivial matter of high output. A 
result has been increased record service. 

Reproducers 

There are two general types of repro
ducer, magnetic and crystal. Each depends 
upon inertia to hold the tone arm stiil 
while the vibrating needle prov.ides the 
relative motion. In the magnetic pickup 
a small iron vane attached to the needle 
assembly varies the magnetic field set up 
by a permanent magnet. A small coil in 
this variable field has induced in it a volt
age proportional to the time rate of change 
of magnetic flux, and hence to the 'i.'ciocif\' 
of the needle, assuming the needle and van~ 
to be a rigid assembly. The crystal type 
of pickup makes use of the so-called piezo 
electric effect, the reciprocal relationship 
in certain crystals (notably quartz, tourma
line, and Rochelle salts) between mechani
cal strain and crystal voltage. It is impor
tant that in the magnetic pickup the output 
voltage is proportional to the needle point 
velocity and not to its amplitude. This has 

Ear-reaching consequences m recorcl male
mg. 

"Needle Scratch" 

ln order to override as much as possible 
the ine,·itable high freqt1ency "needle 
scratch" clue to nonhomogeneity of the 
record material the modu./atio11 of the 
groove is kept as high as possible. Modula
tion is the variation of the needle from 
the mean or "silent" position. There is a 
definite limit, physical as \\'Cll as economic, 
to modulation in either type of recording. 
The physical limit in itself is not sharp 
but is concerned with the mechanical dif
fictllties in the cutting head; the economic 
limit has to do with the length of record
ing time possible on a given size disk. \ 0 cr
tical cutting imposes a load on the cutting 
head which is different on the two halves 
of the sound cycle, for when the stylus 
cuts deep the load is increased because of 
increased material resistance, and is lessened 
when the stylus rises. This imposes rather 
se\,ere requirements on the power handling 
capability of the cutter if jumping above 
the record surface on high modulation is 
to be a\·oidccL This definite limitation of 
the modulation is only circumvented by 
the use of a deeper average groove \Vhich 
still increases the IJO\ver (lemanrl on the 
cutter. Incidently because of the necessary 
taper on the cutting stylus, grooves must 
be further spaced, thus cutting· clcnn1 re
cording time for the record. .\Ioclulation 
percentage and recording time conflict even 
more directly in the lateral recording be
cause higher modulation increases the de
viation from the mean spiral and the 
groo\·e spacing must be increased. Good 
lateral cuttings han from 100 to 150 
groo1·es per radial inch of recorcl and a 
maximum am)Jlitucle o£ some 0.002 in. 

Tn an ideal recording system, the speaker 
output \\Onld he a faithful reproduction m 

(Continued 011 Page 68) 
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every detail of the sound Impinging upon 
the microphone at the recording studio. 
This could be accomplished if every link 
in the chain-recording amplifier, cutter, 
record, pic~up, and reproducing amplifier 
-were linear and distortionless, that is, 
would transmit every frequency in the com
ponent wave with equal ability and intro
duce no extraneous frequencies not in the 
signal. ·This is unfortunately not the case. 
The vacuum tube. amp'lifiers themselves can 
be made excellent in this respect, but the 
intervening mechanical link is not uniform 
in its frequency response nor is it distor
tionless. It is well known, however, that a 
properly designed amplifier can be made 
to compensate for some of the deficiencies 
of the mechanical !.ink. It is this com
pensation which is called eqwalization and 
the part of the electrical network which 
does it the equalizer. Thus if we apply 
to the input amplifier a voltage of constant 
amplitude and slowly increasing frequency, 
we should expect, under ideal conditions, 
to have the reproducing amplifier 'deliver 
a voltage of constant amplitude and simi
larly varying frequency when the record 
is played. If such is not the case, then 
an equalizing network is inserted some
where in the electrical circuits to make it 
so. Such equalization can produce e~cel~ 
lent results over a rather. extended audio
frequency range, say from SO or 90 cycles 
to S or 6 kilocycles per second. 

Equalization is so effective and can be 
so easily accomplished that it enables com-

pensation of records which have been made 
deliberately nonlinear. Deliberate fre
quency distortion of the recorded signal 
seems at a casual glance to be contradictory 
to the purpose at hand, but what difference 
does it make if equalizers can exactly make 
up the difference? And it does allow for 
much greater play.ing time per record be
cause the grooves can_ be spaced clqser to
gether. The reason for this lies in the 
fact mentioned above; namely, that the 
electric output from a magnetic pickup is 
proportional to the velocity of the needle 
and not to its amplitude. 

Velocity Limitation 

In order to realize a constant voltage <'JUt
put as a function of frequency, the velocity 
of theneedle point oscillations must be inde
pendent of frequency; but if the velocity V 
of a sine wave is constant, the amplitude 
must vary as V /f, where f is the frequency 
of the note. The lower the frequency of 
the note to be reproduced the greater must 
be the amplitude of the undulations of the 
needle point for constant output. This means 
that the groove spacing must be great enough 
to prevent not only overcutting from one 
groove to the next but also distortion of 
the adjacent grooves, so-called echo, due 
to the plasticity of the record n/aterial, 
when the modulation causes parts of two 
grooves to become too close together. Mu
sical sounds and speech are made up of 
a con'lplex of single frequencies which are 
super.imposed; consequently the groove 
spacing must be .great enough to accom
modate adequately the lowest desired fre
quency. Add to this the fact that many 

Record is formed by application of heat and pressure. 

low frequency notes must come through 
with relatively greater intensity, particularly 
in orchestral recordings; then it is ap
parent that low freciuency response at con
stant velocity severely limits the length of 
recording time on a given size disk. 

Frequency Predistortion 

Now this situation can be somewhat 
ameliorated by deliberate low frequency 
predistortion, or compression as it is often 
called, of the record and subsequent equal
ization in the pickup amplifier. Naturally 
this requires that the pickup amplifier be 
matched to the particular type of com
pression cut on the record, and indicates 
that standardization in this respect is de
sirable. Consideration of the V /f variation 
of amplitude with frequency, it is evident 
that each additional octave of low fre
quency response doubles tl1e groove spac
ing and cuts the playing time in half. When 
we think that a range of only SO cycles is 
covered in the octave from SO to 100 cps 
compared with the 2,000 contained in the 
2,000 to 4,000 cps octave, we see how un
economical it is to cut low frequencies 
at constant velocity. The solution to the 
problem is to use constant amplitude below 
a certain quite arbitrary frequency, tlsually 
about 300. cps. This allows the cutting of 
frequencies as low as desired with no. addi
tional groove spacing beyond that required 
for 300 cps. The pickup amplifier should 
have constant response above 300 cps and 
a gain that varies inversely with frequency 
below that point. 

At the other end of the frequency spec
trum constant velocity recording runs into 
another difficulty, namely, that the needle 
displacement is no lm1ger large relative to 
that caused by the record surface irreg
ularities, and the background noise or 
needle scratch may rise to an objectionable 
intensity. The solution is to increase the 
needle point motion at high frequencies, 
that is, to record at· constant amplitude 
above 3,000 cps ·or so. This preiimphasis 
on the high frequencies must be attenuated 
by an equalizer in the pickup amplifier, and 
because noise is likewise attenuated, an im
proved signal-to-noise· ratio results. As yet 
there is no generally accepted standard of 
high frequency preemphasis. 

These difficulties do not arise if the 
entire frequency range is cut with constant 
amplitude. The use of a properly designed 
crystal cutter and pickup allows for a con
stant amplitude cut without the use of 

, equalization. With crystal cutters and pick
ups becoming more popular, the constant 
amplitude type of recording might in the 
future supersede the present more difficult 
method. 

What Does the Future Hold 

From this brief survey of disk recording 
methods and a very few of ,its problems, 
one can see that the science is still very 
young in its characteristics; and because 
of its youth, it holds that fascination for 
the enterprising engineer which is possessed 
by all new sciences, rapid change, strange 
-even revolutionary-fields still totally un
known. 
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To assure coast-to-coast telephone 

facilities adequate to meet future 

defense needs of the nation, the Bell 

System is constructing a 1600 mile, 

$20,000,000 cable line between Omaha 

and Sacramento. 

Several newly developed ~~plow 

trains," working from opposite ends 

of the line, are burying the cable for 

maximum protection. They dig deep 

furrows, lay two cables in them and 

cover them with earth- all in one 

continuous operation. Their meeting 

will mark completion of the first all 

cable line across the continent. Carrier 

systems will he operated in the cables 

-one direction of transmission in each. 

This vast project is just one of thou

sands in which the Bell System is now 

engaged to provide additional com

munication facilities so vital to 

Army, Navy and defense industries. 

. . . . . . . . . . . . . . . . . . . . . .: . . 
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8. Continuous power must be applied to 
obtain r.eactidn force. 

9. & 10. ·we are not sufficiently acquainted 
with reaction drives. 

As far as the actual controls are con
cemed, it is no longer feasible to utilize the 
same type of control surfaces as are used 
in the conventional airplane because their 
use again depends upon the motion of air 
relative to them; when the helicopter is 
hovering no such motion is present. It 
would be possible to use fixed vanes and 
movable surfaces in the slipstream of the 
helicopter propeller, or that of a normal 
propeller. However, the two successful 
helicopte;·s used the principle of changing 
the propeller blade angle for both control
and stability. 

Past Performance 

As was mentioned earlier, the helicopter 
is the oldest type of aircraft, and history 
records many attempts of man to fly this 
type of airc:aft. For example, in 1785 
Latinoy and Bienvenu constructed a model 
heli·copter that rose under its own power. 
In 1909~1910 Igor Sikorsky built two heli
copters using two co-axial propellers for 
.motive power. His second model rose from 
earth but was unstable. In 1916, Lieutenant 
Petroczy and P ofessor Von Karman built 
a helicopte:· that was not used for free 
flights, but was released on cables just J~ke 
a captive balloon; it, however, never earned 
a · human load aloft. There were many 
other designs built, but it was not until 
1937 that J:he first really successful heli
copter was flOwn. It was bu.ilt by Heinrich 
Focke. This. desig·n utilized two main ro
tors located cih outriggers on ~he fuselage, 
and was powered with a 160 horsepower 
engine. In addition, _anothe:· propeller 
placed at the nose of the fuselage and roc 
tating in a vertical plane was powered by 
the same engine. Th · s propeller was not 
used to produce lift, but rather was intend
eel primarily to act as a fan to cool the . 
powerplant. This propeller, of course, pro
duced some thrust in a horizontal direction 
tending to pull the helicopter forward,1 but 
cooling the engine was the main function 
of this propeller. The stability and control 
of motion was achieved through flapping 
and blade pitch control. To avoid the pos
sibility that the pilot would be unable to 
return the craft to earth by reducing the 
power, and because of the uncertainty as 
yet that the helicopter would behave prop
erly, the helicopter was first flown captive; 
i.e., at the end. of cables until the pilot was 
satisfied with the handling of this aircraft 
(see Fig. 1). This helicopter set many 
international records among which are: 
Duration: 1 hour, 20 minutes, 49 seconds 

Airline distance: 143.069 miles 
Altitude: 11, 243.416 feet 
Speed for 20 kilon:eters: 76.151 

(1937) 
( 1938) 
(1939) 

m.p.h. 
(1937) 

Some of these performances perhap:; l·:we 
been bettered by this particular design but 
because of censorship, etc., they are not -
published. 

One day in May, 1940, the hangar doors 

70 

of the Vought-Sikorsky Aircraft Plant in 
Stratford, Connecticut, opened, and through 
them was pushed a flying machine-the 
likes of which few people had ever seen. 
Supervjsing the operations >vas a gray
haired man, and when all final inspections 
were finished, this man took his place at 
the controls and began to manipulate them. 
The stunt of learning to fly a new type of 
aircraft was not novel to h:m; for he had 
learned to fly the hard way. In about 1910 
this same man had sat in the cockpit of an 
airplane and lea:·ned how to take off, but 
since his first lesson did not inchide the 
important information on bow to control 
the airplane in flight it was necessary to 
rebuild the airplane and take another les
wn. This time the pilot was able to r,tay 
aloft, but when he attempted to land he 
discovered that a certain part of his pilot
ing education was still missing and so it 
was not until he had built four. airplanes 
that Igor Sikorsky was able to take off and 
land satisfactorily with the same airplane. 
To th. s man the helicopter was not new, 
fo:· in 1909 he had built his first aircraft of 
this type. In 1940, it was not necessary to 
build four helicopters for Sikorsky to lea: n 
to handle it properly. The test hops were 
made at low altitude, and soon Sikorsky 
was familiar with all the helicopter )¥oulJ 
do. 

Aerial Aerobat 

The ship satisfactorily demonstrated that 
it could rise vertically or at an angle, and 
hover over one spot at the will of the pilot. 
In addition, the machine was flown back
ward, forwan;!, and sideways. To demon
stt·ate the ability of the helicopter to take 
off and land in restricted places, the heli
copter alighted and took off from a small 
parking lot adjacent to the plant, and the 
major portion of this parking lot was cov
ered with cars during the test. At another 
time, to demonstrate the controllability of 
the helicopter, the ship was so :flown that it 
was possible for a man standing on the 
ground to place a package on the floo:·
boards of the helicopter. This flight re
quired the ship being flown up to within a 
foot of the man and then hovering while 
he fulfilled his task 

Vought-Sikorsky First 

The VS-300, as the helicopter is desig
nated at the Vought-Sikorsky plant, is the 
first successful single main rotor aircraft. 
Power is transmitted from a 90 ho-rse 
power engine to the main rotor, and, in 
addition, some of the powe;· is utilized to 
drive three smaller propellers; two rotating 
in a horizontal plane and acting as both 
stabilizers and elevators and the third ro
tating in a vertical plane at the side of the 
fuselage (Fig. 2), and replacing the fin and 
rudder of a conventional airplane. This 
third propeller also counteracts the to:·que 
of the main rotor. The small rotors are 
lightly loaded and rotate at speeds that 
are about four times that of the main 
lifting rotor. The fuselage at present is not 
covered, and consists mainly of a tubular 
welded steel framework with the pilot sit
ting in front of the vertical shaft carrying 
the main rotor, and with two outriggers to 
carry the two smaHer rotors. 

The controls in tbe cockpit are exactly 

the same as are found in the conveutional 
airplane; i.e., a "stick" to control longitudi
nal and lateral motions and rudder pedals 
to control directional motions. All motions 
a:·e controlled by changing the "pitch" of 
the auxiliary rotors. The "stick" is so con
nected to the p. tch controls of the two ro
tors in the horizontal plane that as the 
stick is moved from side to side the pitch 
of these two propellers vary differentially, 
and aileron action is achieved. If the stick 
is moved forward or aft, the pitch of these 
same propellers is changed simultaneously 
in the same direction, and elevator action is 
obtained. To secure rudder action, the 
pitch of the rota:· in the vertical plane is 
altered. Each of these actions causes the 
main lift rotor to have a component in the 
direction it is desired to fly, and thus con
trol is obtained. To maintain level flight 
while changing from hover'ng to some 
other flight condition when a change in 
pitch of the main rotor changes the lift, 
it is necessary to have synchronization be
tween the main rotor and the rear horizon
tal roto:·s. In addition, a change in the 
pitch of the main motor means a change 
'n the power required for constant revo
lutions per minute, and, therefore, the pitch 
control is connected to the engine throttle. 

The enti:·e power transmission system is 
coupled to the engine drive by means of a 

· "free wheeling" unit. This unit is so con
structed that if the revolutions per minute 
of the main rotor were to drop below a 
predetermined value, the pitch of the main 

. rotor would be automatically altered and 
the main rotor would "auto~rotate" and, 
therefore, all roto:·s would "auto-rotate" 
changing the helicopter into an autogyro, 
thereby ensuring a safe landing even with
out power. 

Recent Records 

Some of the records set. b~ this helicop
tel· follow : 
April 17, 194-f--Mounted on rubber floats, 

took off and landed on water and then 
landed on the ground, becoming the first 
amphibian helicopter. . 

May 6, ·1941-International endurance : ec
ord, 1 hour, 32 minutes, 26.1 sec. 

Speeds above 70 m'les have been attained 
without approaching the maximum for
ward speed. No attempt has been made 
as yet to reach any great height as all 
experimental work was 1=arried out at 
altitudes less than 100 feet. 

Better Than the Bird 

Thus another milestone in aviation is 
passed. We have not only imitated the 
bird in its ability to fly, but we have gone 
one step farther and· can imitate the hum
ming bird's ability w hover. In addition, 
we are now abie to beat the bi:·d at its >Jwn 
game, in that we can fly vertically, either 
up or down, under control. The helicopter 
is almost ready to take its place in the 
transportation picture, permitting airlines to 
land their customers within the city limits, 
or on roof tops if necessary; it will be in
valuable to the Army and Navy as an ob
servation platfo:m. It can be used for 
lia' son work, for surveying and for geo
[iraphical research. 

And thus came true one man's dream. 

THE MINNESOTA TECHNOLOG, December, 1941 



-----·--·----------~~--------------------~-- --

Was $880.00 a pound ... NOW 16¢'! 

When Dr. Acheson created the 
first man-made abrasive in a 
little iron-bowl furnace fifty 
years ago, little did he fore
see that abrasive products 
would become one of our most 
important production tools ... 
that one day they would be 
used in the grinding, finish
ing, shaping and polishing of 
practically all the products 
of all industry. 

"You really made these crystals 
in an electric furnace?" the 
gem expert asked. "They look as 
if .they'd been in the earth a 
million years!" "Certainly I 
made them" , said Dr . Acheson. 
"And all I ask is that you 
crush them and try them instead 
of diamond dust for gem polish
ing." The expert did ... and 
placed an order at $880 a pound! 
Today this same Carborundum 
Brand Silicon Carbide serves all 
industry, sells in grain form 
for as little as 16¢ a pound. 

Today, our outstanding research, manu
facturing and engineering facilities are 
ready to serve you no matter what industry 
you may decide to go into. The Carborundum 
Company, Niagara Falls, New York. 

Carborundum and Aloxite are registered trade-marks of 
and indicate manufacture by The Carborundum Company. 
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mEASURED In miCROnS 

J~~~ODERN engineers are faced with t1 many problems that would be 
utterly alien to their brothers of 

a few decades ago. One problem that is 
of importance in many fields is 1!he accurate 
measurement of small particles. Relative
ly large particles thirty-eight thousandths 
of a millimeter ,in diameter can be meas
ured by passing them through standard 
screens. Particles below this size, how
ever, are so minute that they pass through 
the finest standard analyzing screens and 
must be measured .by some other means. 
Measurement by microscope is extremely 
long and difficult if any kind of a quanti
tative relationship is desired. Most of the 
methods of particle measurement in use 
today make use of Stokes' law which ex
presses 1!he rate of settling in a liquid as 
a function of particle size. 

Measurement of particle size is impor
tant because the knowledge of this value 
allows the engineer to. make predictions 
about the physical properties of the mate
rial ,in question. The geologist is able to 
determine the conditions of deposition of 
sediments. The mechanical engineer can 
determine their ' suitability for foundry 

sands and other applications. The chem
ical engineer can make predictions as to 
the rate of reactions in which the material 
takes part. The metallurgical engineer is 
aided in the extraction of metals from 
their ores by knowing the size of the ore 
particles. Civil eng.ineers determine par
ticle sizes distributed in soil so that they 
ca,n make predictions as to its mechanical 
properties. From these few examples, it 
is evident that particle size is of great 
importance to the engineer and must be 
measured quite accurately. 

Equivalent Dia.meter 

The measurement of particle size by the. 
rate of settling is one of the most accurate 
methods available, but it cannot give the 
exact dimensions because the rate of set
tling ,is determined also by the shape of 
the particles. Measurement of particle size 
by the rate of settling gives the particle 
size in equivalent .diameter; that is, tJhe 
diameter of a sphere which would settle 
at the same rate. While this equivalent 
diameter does not express the true dimen
sions of the particles, it is obvious that 

This. new sedimentation balance overcomes many of the problems which 
were inherent in the older type· of balance. 

BY DONALD L. DRUK~Y, CH.E, '43 

unless the particles were all of the same 
shape, no one dimension could express their 
relative sizes anyway. The measurement 
of size by rate of settling is accomplished 
by suspending the particles in question in 
a liquid and determining 1!he rate at which 
they settle. out. One of the most accurate 
applications of this principle is the use 
of the sedimentation balance devised by 
Sven Oden, a Swedish scientist, who placed 
one pan of a balance under water and 
allowed the particles to settle on it. He 
measured the time required for a given 
weight to settle on the pan of the.balance, 
and from this data calculated the per cent 
of the various particle sizes present. His 
method was found to be in error, however, 
because of the fact that not all of the 
particles settled on 1!he pan because of 
currents in the liquid which carried them 
over the edge of the pan. 

Professor Schlechten of the School of 
Mines re<,:ently completed an improved form 
of the sedimentation balance which over
comes many of the problems inherent to the 
Oden balance., The pan of his balance is 
larger than the. settl.ing chamber so. that 
all of the particles settle on the pan. He 
also controls the temperature of his bal
ance thermostatically so that the yiscosity 
of the liquid wilf no't vary during an ex
periment. His balance employs a torsion 
rather than a beam balance; which per
mits him to determine the time required 
for any increment of any size to settle. He 
has also added an electric device to in
dicate the moment wihen the balance trips. 

Measuring Method 

To measure the range of particle sizes 
in a sample Mr. Schlechten mixes a two 
or three gram sample into the water in the 
settling chamber and· allows it to settle. 
While it is settling, he measures the time 
required for various weights of sediment 
to settle on the pan. He then plots the 

· accumulation of weight against the time 
and, by graphical analysis, obtains the 
amounts of the particles of various sizes. 
His balance is especially suitable for meas
uring the sizes of particles ranging from 
one to fifty microns (thousandths of a: milli
meter) in diameter. Throughout this range 
his ,instrument has an accuracy of a frac
.tion of a micron. One of the chief difficul
ties thus far is the fact that he must work 
late at night so that the vibration of traffic 
will not trip his sensitive balance. Mr. 
Schlechten has been using his balance for 
the measurement of particle size ,in iron 
ores in connection with problems concern
ing their beneficiation. 
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When power must not fail! 
How a Westinghouse Distribution System 

Foils Lightning, Accidents, and Saboteurs 

B EHIND America's urgent defense pro
duction, stands electric power. It 

runs the machines that turn out the 
weapons for the defense of America. It 
must not fail, must not even falter. 

In the first World War, this vital 
power could be cut off, and cut off 
easily ••. by saboteurs, by accidents, or 
by lightning. 

.... For, in those days, the only m~ans 
of distributing electricity was through 
radial systems, in which the power lines 
radiated like the spokes of a wheel with 
the power station as the hub. So, if any 
part of a power line were damaged, no 
electricity could be delivered to users 
all along the line. 

No way was known to reduce the vul
nerability of power distribution until the 
early '20's, when engineers of a large 
power company conceived the idea of 
the secondary network system. 

..,.. The idea was to connect low voltage 
secondary lines in a network, with the 
main power (primary) lines joined to the 
network at several places. Thus, with 
power being sent along several different 
routes, a line could be damaged and 
electricity would continue to flow to its 
users along the other routes. 

It was a great idea ... if it could be 
made to work on large and complicated 
city systems. That was the problem, 
a problem which the power company 
brought to Westinghouse engineers. 

..,.. The secondary network system 
wouldn't work at all until some pump
proof method was found to keep power 
from flowing backwards into a damaged 
section of the line. Westinghouse engi
neer John S. Parsons (a member of 
Georgia Tech's class of '21, a graduate 
of the Westinghouse .Training Course, 
and the holder of 30 of the 150 patents 
on secondary networks) found the way 
• • • a pump-proof relay which, when 
power is flowing in the wrong direction, 
closes its contacts and causes a network 
protector (automatic air circuit breaker) 
to trip and cut the feeder off the line. 

Then, there was the question of where 
to put the transformers, relays, and pro
tectors that secondary networks needed. 
The amount of space this equipment 
would take up would be tremendously 
expensive in crowded cities. 

..,.. The obvious way to overcome this 
obstacle was to put this secohdary net
work equipment underground. But trans
formers, relays, and protectors wouldn't 
perform properly in damp underground 
atmosphere. Westinghouse engineers 
went to work and developed a trans
former-relay-protector unit that could 
fight off dampness and perform as well 
underground as above ground! Now, 
there are network units that do their 
job even though submerged under salt 
water, twice a day! 

To make doubly sure that they had the 

space problem licked, Westinghouse en
gineers cut down the size and stepped 
up the power capacity of these network 
units. They made it possible for a unit 
that was one-third smaller to do the 
same electrical jobs! 

..,.. Secondary networks raised all sorts of 
new problems. And Westinghouse engi
neers had to find a lot of new answers 
before they were able to bring secondary 
networks from an idea to a working 
distribution system. 

Today, Westinghouse engineers have 
brought secondary network systems to 
164 cities. They've adapted these sys
tems to the specialized needs of defense 
plants, army camps, airports, and power 
houses. Their work has contributed tre
mendously to today's ability to distrib
ute unfailing electric power ••• despite 
lightning, accidents, and sabotage. 

* * * 
..,.. This story illustrates how Westing
house engineers work. More than that, 
it shows how the Westinghouse Company 
works. For there are 1,500 engineers in 
Westinghouse .•• ih service, in manage
ment, in design, in sales, in every single 
branch of the business. These engineers 
give the company its point of view. 

Westinghouse takes pride in the engi
neering behind its products. Its engineers 
are always analyzing its products, work~· 
ing over 'them, making them better. It 
has the engineer's impatience with the 
old and his eagerness to create the new., 

..,.. Engineers founded and built Westing
house. Engineers will carry it on. 

~stinghouse 
Westinghouse Electric and Manufacturing Co., Pittsburgh, Pa. 
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~ the staff of Technolog and the 
.J -students of the University of 

Minnesota:-

May your holiday season be filled 
with happiness and the New Year · 

bring the fulfillment of your hopes 

and aspirations. 

,I 

BRUl:E PUBLISHING l:O. 
MINNEAPOLIS SAINT PAUL 
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A l u rn 
E. C. 0. Ericks•on, C.E., is in the For

est Products Laboratory, Forest Service, 
United States Department of Agricul
ture, Madison, \1\Tisconsin. His work is 
concerned with timber mechanics, re
search investiga.tions of wood products, 
and strength and stiffness determina
tions. Erickson and his family drove up 
from Madison for the Minnesota-Wis
consin football game and while on cam
pus, Mr. Erickson called on members of 
the faculty whom he knew as a student 
here. He reports that another Minne
sota alumnus works with him, Mr. R. F. 
Luxford, C.E. '26. 

Kenneth Cramsie, Arch.E., is an As
sistant Professor of Military Science and 
Tactics at the University of Iowa, Iowa 
City. Mr. Cramsie was formerly an as
sistant in the structural department here 
at Minnesota. 

'29 

'33 

'39 

Russell C. Brinker, C.E., and Mrs. 
Brinker are now at 800 18th, Street 
Northwest, Washington, D.· C., where 
Mr. Brinker is stationed with the Naval 
Reserve. Brinker was formerly in Ha
waii, where he was an assistant at the 
University of Hawaii in Honolulu. Fol
lowing his return to the United States, 
Mr. Brinker taught in the Structural En
gineering Depa.rtment at Minnesota. 

Robert Kellum, C.E., is acting County 
Engineer of Redwood County, Redwood 
Falls, Minnesota. Kellum reports that he 
is married, and has• a 7-month-old fu
ture engineer in the family. 

Frank A. Larson, Ch.E., is with the 
Goodyear Tire and Rubber Company, 
Akron, Ohio. Larson works in the De
velopment Department, which is at pres
ent designing and rnaking self-sealing, 
hulkt-proof gasoline tanks for Army and 
Navy planes. 

Hayden Pickering, M.E. and E.E., is 
employed by the du Pont Company at 
Wilmington, Delaware. He married Jean 
Courtney last June. 

'40 
James W. Webster, C.E. and B.A., 

formerly at Cashocton-, Ohio, is now a 
student engineer for the· Carnation Com
pany at Tupelo, Mississippi. 

Richard Mollison, 
visited the School o.f 
to Peru, where he 

Geol.E., recently 
Mines on his way 

will work for the '41 
Cerro de Pasco Mining Corporation, at 
Cerro de Pasco. 
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Robert Morken, Met.E., and Gordon 
Ersted, M.E., are both employed by the 
A. C. Spark Plug· Company· at Flint, 
Michigan. Morken' was formerly with 
the Aluminum Corporation of America 
at New Kensington, Pennsylvania. The 
A. C. Spark Plug Company is manufac
turing machine gun parts during 'the 
present emergency. 

Kevin Winker, Aero, is engaged in 
student training for Pan American Air
lines at La Guardia Field, New York 
City. He will be a flight engineer. when 
his studies are completed, and may be 
assigned to the new South African run 
which Pan American will open soon. 

Sanford E. Nelson, C.E., has received 
an appointment as construction engineer 
for the Standard Vacuum Oil Company 
at Hong Kong, China, where Standard 
Oil. is building storage tanks, and' con
structing sheathing on present tanks for 
protection from bomb fragments. N el-
so·n visited the University on October 6, 
while on his way from New York City 
to spend a few days at his home in Mon-
tevideo. He sailed from San Francisco 
on October 17, and expects to be in 
China for 4 years. 

Raymond L. Johnson, Chem.E., is 
taking a midshipman's course and is sta
tioned on the USS Prairie State, Section 
32, New York City, New York. He will 
.graduate from Annapolis on January 18. 

Louis W. Schreiner, E.E., has been 
employed as a research engineer for the 
Philco Radio and Television Corporation 
at Philadelphia, Pennsylvania, since last 
July. His address is 5232 Montour 
Street, Philadelphia. 

Warren Petersmeyer, M.E., is with the 
Colgate-Peet Company at Kansas City, 
'Missouri. He was recently married to 
Frances Fink of Willmar. 

Bernard Bogema, Aero .. , is with the 
Lockheed Company at Burbank, Califor
nia, where he is studying the various 
branches of their tremendous organiza
tion under an extensive training pro
gram. Mr. and Mrs. Bogema (the former 
Ruth Alfson) and their daughter, Sha-
ron, born in September, live at 1035 
B Elm Avenue, Glendale, California. 
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nEWS In THE InSTITUTE 

A.F.A. o The :University of Minnesota chapter of 
the American Foundrymen's Association held a joint meeting 
with the Twin City chapter on November 17 at the Midway 
Club, in St. Paul. Mr. A. W. Gregg of the Whiting Corpora
tion, Harvey, Illinois, spoke on "Cupola Practice." 

At a dinner meeting on November 26, Mr. Nathan Levinson, 
foundry 'metallurgist with the Minneapolis-Moline Power Im
plement Company, spoke on "Modern Advancements in Foun
dry Practice." 

A.I.E.E. o Sergeant Hamilton, of Wright Field, 
Dayton, Ohio, spoke to the A.I.E.E. on December 2 in the 
Union. He told of his experiences in the army air corps. Ser
geant Hamilton has served in the air corps for many years and 
his travels include two good will trips to South America. He 
is in Minneapolis to supervise the installation of equipment 
in army planes. 

A.I.M.E. • Dr. R. M. Sutton, VISiting lecturer in 
physics, spoke on "A Gadgeteer in Physics" at the November 
27 meeting of the A.I.M.E. in the School of Mines building. 
Mr. Albert W. Schlechten of the metallurgy department is the 
new faculty adviser of the A.I.M.E. 

A.S.C.A. e At the November 25 ·meeting of the 
A:S.C.A. Dr. H. H. Barber talked on chemical analysis. He 
said that the chemical analyst has to be everything from a 
lawyer to a doctor and gave numerous examples to prove his 
point. Sherman Johnson, treasurer of the A.S.C.A., demqn
strated the phenomenon of chemiluminescence. 

At its next meeting the society expects to hear Dr. George 
B. Frankforter, professor emeritus in organic chemistry and 
past clean of the School of Chemistry. 

A.S.C.E. • The annual A.S.C.E. bean feed and bean' 
eating contest was held on November 24 in the Union. Mr. 
H. C. Richardson, head of the English clep'artment, was the 
master of ceremonies and Mr. Warren DeLapp of the hy
draulics department talked on banana growing in Central 
America. He said irrigation during the dry season was a 
major problem, and that the trees required only a third to a 
fourth as much water if it was sprayed over them instead of 
being allowed to flow on the ground. 

On November 27 the A.S.C.E. sponsored a sound movie on 
the building of the Golden Gate bridge. 

The fiftieth anniversary of the starting of classes in the School 
of Mines and Metallurgy will be celebrated by students, alumni 
and faculty of the School on January 12, and 13. Prof. E. M. 
Lambert, professor of mJning engineering, is chairman of the 
committee on arrangements. 

The. program for the first day of the celebration will be held 
in conjunction with the annual meeting of the Minnesota Section 
of the A.I.M.E. Seniors in the School of Mines and student mem
bers of the A.I.M.E. will be guests of the Society at a luncheon 
to be given in the Union. In the evening, a banquet will be held 
in the Union. 

Tuesday's program will be devoted to a rededication of the 
School of. Mines tG the memory of the .late William, Remsen 
Appelby, first dean of the School. Feature event will be a meet
ing to be held on the campus at which faculty· members and 

· several prominent alumni will speak. Among the well-known 
alumni of tlhe School of Mines who are exj>ected to attend the 
anniversary celebration are Andrew Peterson, vice president and 
general manager of the Oliver Mining Company, Guy Bjorge, 
general manager of the Homestake Mining Company, and Allan B. 
Calhoun, former general manager 'of the Burma Mines. 

The origin of the School of Mines dates back to 1897, when · 
the faculty of the University recommended the establishment of 
such a sehool. In 1891 the legislature appropriated money for 
the salary of a "professor of mining engineering and metallurgy." 
William R. Appelby was appointed. He spent the fall term of 
1891 studying minin~S schools in the East, and started the first 
classes in January of 1892. Among ~he first class of :four students 
was Peter A. Christenson, now professor emeritus of the School 
of Mines. In 1894, the first class, by that time only two men, 
was graduated. 

The School's first official name was "the department of mines 
and metallurgy in the College of Engineering, Metallurgy, and 
Mechanic Arts." In 1897 the department was made the "School 
of Mines " and in 1900 Appelby was appointed as its first dean. 

Classes' were held in the basement of Pillsbury Hall until the . 
first School of Mines building, now University High, was built 
in 1904. In 1913 the building was partially destroyed by fire and, 
in 1915 the present Sdhool of Mines building was constructed. 

The Board of Regents has recently been petitioned to change the 
name of the School of Mines building to Appelby Hall. Action 
on the petition will probably be taken at the meeting of the Board, 
tomorrow. 

Seventeen seniors were formally initiated into Tau Beta Pi, 
honorary engineering fraternity, on November 18 at the 
Union. A banquet presided over by Toastmaster Dr. Charles 
Mann, head of th~ department of chemical. engineering, fol
lowed the initiation rites. 

. Tau Beta Pi president, Robert N. Peterson, M.E., welcomed 
the initiates. A response was given by Warren Richard, M.E. 
Dean S. C. Lind presented Tau Beta Pi keys to the new ini
tiates, and parchment scrolls to men who were initiated last 
spring. . . 

Dr. R. M. Sutton, visiting lecturer m phys1cs, gave a lecture-
demonstration on "A Gadgeteer in Physics." 

The following men were initiated into the fraternity: 
James F. Mitchell, Gerald Mullaney, Robert M. L. Lindquist, 
Warren. P. Richard, mechanical engineers; Donald Dahlstrom, 
Thomas R. Braun, Richard Sols ten, John Johnson, chemical 
engineers; Torvall Sundvor, Merlin Haugen, Arthur Wulfs
berg, electrical engineers; C. Lawrence Carlson, Philip Mey
ers Sam Liebfelcl aeronautical engineers; William Glenn, pe
troieum engineer'; Gene ':Selmanoff, metallurgical engineer; 
Gordon Nelson, agricultural engineer. 

If the number of unclaimed checks on file in the Profes
sional Colleges Bookstore is a,ny indication, there must be a 
lot of engineers who have no use for a few extra dollars. The 
1940-41 dividend w·as paid this fall and there are still many 
checks that are unclaimed. The distribution of 2,000 unclaimed 
dollars will soon provide work for part of' the boo-kstore staff. 

The dividend paid this year ranks .well near the top. It 
amounted to $8,992.13 as compared to the peak year of 1939 
when the dividend paid totaled $9,198.28. The average check· 
amounted to about three d0Uars. 

Last year there were $79,245.02 in sales that slips were 
signed for and a dividend 0f 12.5 per cent was paid on these 
purchases. From each check a computation fee of 25 cents 
was subtracted. The medical students are the Bookstore's best 
buying customers: their purchases average about $10 a book. 

J 
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Jl 
Misun-derstood Male 

BY BETTY ALEXANDER, S.L.A., '43 

buried fued, and I will leave it so. 

I LIVE in the Minne
sota Daily office. 
People who live on 

the Daily seldom, if ever, 
leave the office. Occa
sionally we are seen in 
the V, and sometimes at 
the Harvard Grill. 

From the basement of 
Murphy Hall we can, if 
we want to, see the Main 
Engineering building and 
the thousands of engi
neers. Sometimes I have 
even seen engineers in 
the journalism library
but that's an ancient and 

Everywhere, including the Daily office, I hear engineers spoken 
of as a species apart. There are seven points said to characterize 
the engineer, singly and collectively. Engineers are, according to 
this loose ta)k: 

1. Wolves 
2. Uncouth 
3. Wolves 
4. Illiterate 
5. Wolves 
6. Possessed of a subnormal number of brain cells 
7. Wolves 
8. Shirtless 

When I was a sophomore I took psych lab. Psych lab is to 
te.ach scientific method. I came out of this course with a near 
flunk, a distaste for 'white rats and a passion for scientific method. 

I wanted to do research, too. Why not engineers, I said, be
cause there are so many of them and because the bnildings take 
up so much room on the campus. 

One day .I went int.o the TECHNOLOG office. Engineers were 
sitting around and the place had a quiet and studious air. vVhat 
factors, I asked, remem.bering psych lab in a flash, produce this 
quiet and studious atmosphere. 

Some of the engineers were quietly studying Petty pictures in 
Esquire. Others were quietly asleep. One of them. was reading 
a dictionary and announcing new word discoveries -in cultivated 
tones. · ! • ! II[ I 

Here, I thought, was data proving that engineer; ~re ~ot. 
illiterate. Why, even in the Daily office it is difficult to find a 
dictionary. 

They spoke to me in quiet, gentlemanly voices. They offered 
me a chair. 

This, I said, is data to prove that engineers are not uncouth. 
Also, their hair was combed and they wore quiet, cultivated ties. 

But this was not strictly scientific.· And I am nothing if not 
firmly scientific although (to paraphrase someone or other) I am 
not firmly scientific. To be· scientific one must use instruments 
and record figures. 

Taking a controlled group of average engineers, I went over 
to the experimental engineering building. Using a particularly 
average engineer as• a subject I investigated his brain. It tested 
one-hundredth of a milligram. lighter than what is listed as the 
normal weight. But this engineer had a heinie haircut so it threw 
my calculations off. 

In all tests the controlled group tested close to the norm. 
I was forced to conclude that engineers are misunderstood." All 
men are misunderstood. Therefore, engineers are like all men. 

I am beginning resear~h on men. right after finals. 
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No GUNS without GAGES 
Parts for guns and gun mounts are made 
in different factory departments, often in 
different factories. Without thousands of 
gages of all kinds, it would be impossible 

I • • to control manufactunng operatwns so 
the finished parts fit when they come 
together. 

Greenfield Tap a·nd Die Corporation 
is one of the largest and oldest' gage man
ufacturers in the country. 

GREENFIELD TAP AND DIE CORPORATION 

TAPS • DIES • GAGES • TWIST DRILLS • REAMERS • SCREW PLATES • PIPE TOOLS 

12ll LaSalle 
Minneapolis 
MA. 5313 

FREE! 
To Engineers 
This book gives the 
use of photo tubes 
and gaseous dis
charge tubes in in
dustrial applications, 
including relays and 
light measurement. 

GET YOUR COPY NOW AT 

Distributors 
for RCA

Commercial 
Sound, tubes, 
and electronic 

maintenance 
equipment' 

LEW BONN'S 
506 Robert si. 

St. Paul 
GA. 2821 

DAWTIN ..... 
Photo Engravers 

Photographers 

..... 
.i 38 So. Wells St.!! Chieago!J Ill. 
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POWER FOR DEFENSE 
On a ship of -the U. S. Navy in 
1932, Babcock & Wilcox, the 
nation's oldest and largest manu
facturer of steam boilers, first 
proved the safety.and practicability 
of welding high-pressure boilers. 
This advance eliminated the former 
riveted boiler and led the way to 
higher pressures and efficiencies 
everywhere-more power at less cost. 

Today, even while B & W is work
ing on an unprecedented volume of 
defense orders for steam generat
ing equipment, the Company's 
physical, metallurgical and chemi
cal laboratories are energetically 
evolving new developments. Thus, 
because of B & W leadership, a ton 
of coal, a barrel qf oil, a cubic foot 
of gas, or even a cord of wood, pro
duces still more power for defense 
and for i~dustry as a whole. 

B&W Single·Pass Marine 
Boiler as used in modern 
merchant vessels. 

• 
FREE 14-PAGE' 

BOOKLET 

"The Design of Water
Tube Boiler Units." This 
liberally illustrated book· 
let discusses the factors 
involved in deterroining 
the proper type of stearo 
generating unit for any 
given service. A copy will 
be sent to you on request. 

• 
THE 9 ABC 0 <; K & WI L C 0 X C 0 M PAN Y . ... 85 LIBERTY STREE1 , , , , NEW YORK, N. Y. 

BABCOCK & WILCOX 
r "• 

BY GLENN BAI<KEN, M.E. '42 

JIM MITCHELL, M.E. '42 

Well, we !nve but one gripe to air in this pre-final issue. 
That refers to the blue penciling of our "two handkerchiefs" 
joke in a recent issue. Serves the old editor right by being 
scoo?ed· by our only serious rival, the Reader's Di-gest, in their 
last 1ssue by the same joke. 

• • • 
M-other: "Bobby, what is that magazine you're 

reading?" 
Bobby: "Esquire." 
Mother: "Oh all right, dear, I was afraid you had 

gotten ahold of that November Technolog." 

• • • 
"Whatever happened to that girl who wore those cotton 

stockings?" 
"Nothing." 

• • • 
Conversation in Victor's after the M.E.'s trip to 

Hamms: 
Riede: "Haven't we met somewhere bef•ore?" 
Shy Young Thing: "No, I don't think so." 
Riede: "Maybe I'm mistaken. You look like Helen 

Brown.'' 
S.Y.T.(?): "You don't look so hot in that gray 

suit yourself." 

• • • 
A freshman engineer was having difficulty writing a short 

story so he went to his instructor for some suggestiops. 
"Well," counseled the instructor, "the first requisite of this 

1ssignment is that you tell the story with no excess words. 
It must be -short and to the point. .Now for subjects you may 
:hoose anything you wish. For instance, you might take il 
>ubject dealing with religion, or you might write a fantasy 
with perhaps knights or princesses, or if you wish to be lm
morous, you might write something on the spicy sid:e; Do I 
~11ake niyself clear?" 

"Oh yes," said the student and he left the office. 
The next morning the instructor received the following 

theme from the inspired freshman. 
"Gawd," said the princess, "take your hand off my knee." 

• • • 
A traveling salesman was registering at a hotel one 

evening. In his conversation with the manager he ip
quired what there was in the way of entertainment jn· 
town at the time. 

"Well," said the manager, "do you like burlesque 
sho·ws?" 

"Yes, I like a goo.d butlesque show," replied the 
salesman. 

"Then,"- continued the manager, "we got just the 
thing for you. Zaza, the most popular burlesque queen 
in the country, is appearing at the local burlesque 
house this week. Her act alone is worth twice. the 
price of admission. She does one of those dances of 
the seven veils. She has beautiful hair, a 1ovely face, a 
marvelous shape, oh boy, wait till you get a load of 
her. The music plays real slQw and she comes out on 
the stage and dances arourtd and discards a; veil and 
the music plays faster and she discards· another veil, 
then the music keeps getting faster and she .drops 
more veils until-say, wait until I get my ha:t a11d coat. 
I better go .along with. you." 
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Everyone has lost his sense of humor. We lost our sense 
of humor after we got our midquarters; the TECHNOLOG editor 
never did have one, and neith·er did the person who called up 
the TECHNOLOG office after last month's issue complaining that 
our jokes were too clean (?). It's no use trying to write a 
column this month, hut we gotta fill space. 

• • • 
Turning to legal matters, we refer to t):te court in

vestigation that followed a train accident in which a 
farmer's bull was killed. The Negro fireman who was 
the only defense witness was called to the stand to 
give his account of the accident. 

"Well boss," testified Mose, "As we came 'round de 
curve, I done see that old bull a-comin' out of de 
alfalfa. When we was straight again, I oould see de 
alfalfa comin' out of de bull." 

• • • 
DEFINITION DEPARTMENT 

1. Anatomy is the study of heavenly bodies. , 
2. An adult is a man that has stopped growing at both 

ends but not in the middle. 
3. A circle is a round line with no kinks in it, joined 

up so not to show ,where it began. 
4. Petrified wood is caused by the wind-which makes 

the trees rock. 

• • • 
FAMOUS LAST WORDS 

Candy is dandy, 
but 

Licker is Quicker 

• • • 
And then there was· the disappoin·ted bride who complaine(l 

that her husband had never snored before they were married. 

• • • 
. This story is told of the coed who decided at the last minute 

to go to the Iowa game. Being unable to get a pullman berth, 
she was obliged to sit in the drawing car the entire trip. 
About 2 a.m. the conductor, making his way through the train, 
noticedl her slumped in her seat looking very uncomfortable. 
Being a gentleman, he told her that if she wished she could 
sleep in his berth; and he woqld bunk with another member of 
the crew. She accepted. At four a.m., Rastus the porter 
shuffled int·o the pullman to wake up the conductor. Reaching 
in between the curtains, he grabbed onto a shoulder and shook 
it. A terrific scream shattered the stillness. 

"No, no, stay out, I'm a nice girl!" 
"Ah knows you is a nice girl," replied Rastus, "but is dere 

any nice conductors in dere wif you?" 

• • • 
A Nazi submarine crew had been captured by a British de

stroyer after a bitter battle. Fearing the anger of his crew 
the captain in command of the destroyer issued orders that 
none of the Germans were to be molested while they were 
being held prisoners. The first morning following the battle 
the Captain noticed one of the German sailors had acquired 
a badly blackened eye. He called the guard for that night to 
his cabin to explain the disobedience to o.rders. 

"I can explain," the guard began. "He 'Called the boat an 
oversized tub, sir, but I let that pass. Then he referred to you, 
sir, as ·a blithering idiot, but I didn't let that get me, but when 
he spit in our ocean that was too much, sir, I let him have it." 

• • • 
Knees are a luxury acco~;ding to Ole Quamme. If you don't 

believe it, just try to get a hold of one. 
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• The "R B & W Handbook of Common Mach:"" Fa;teners"-sent 
absolutely free upon rec:;ue•t - shows the most widely accepted 

methot!s of r~prcoent:ng mor.e than thirty c!ifferent ty;>es cf stand

ard bolts, nuts, r1vcts, de., on assembly and detail drawings. This 

16-page baoklet wi:l f.t inside your drawing instrument case for 

handy reference. 

No· actual dimensions or specifications are included, as the pro

portions and conventions shown apply to ail sizes of fastenings. 

To get your COFY of this valuable little booklet, just send a 

postcard to our Port Chester address. 

II B & W EMPIRE Bolls, Nuts,llivets one/ other Threaclecl Fastenings 
have, lor 96 ·years, been noted throughout industry lor their ouf-

stancling strength, accuracy and finish. 

RUSSELL. BURDSALL & WARD 
BOLT AND NUT COMPANY 

~;:'OR! CHESTER. N.Y. ROCK FALLS. ILL. CORAOPOLIS. PA. 
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Patents, 

Good Will, etc. 

$1.00 
Discovery of this item in a financial statement 

of General Electric Company prompts special 
reference to this most regular national advertiser 
in our magazine. 

To us the etc. needs no interpretation, for admit
tedly Men produced the patentable Products and 
Processes. Friendly Men have created Good Will 
and many friends for General Electric over a 
period of years. 

Men have so devE;lloped and improved the prod
ucts and processes of research that hardly any
thing is made today without some direct or in
direct assistance of General Electric Men: 

Advertising in this and other engineering col
lege magazines represents a large investment for 
General Electric in good will-in making friends. 

Tradition, backgr.ound, products to meet the 
exacting needs of tomorrow's industry and the 
public-all these form an ideal foundation upon 
which General Electric may advertise today in 
this magazine to the important men of tomorrow. 

Making friends of students in this community 
today by advertising is possible through the 
pages of this magazine. They are open to other 
far-sighted manufacturers of character who ex
pect to stay in business and want to establish 
friendly relations with us now before we scatter 

~-=~=== in vmious job' of many indus~::: F. ELLIOT 

Business Manager 

·~JIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIInllllllllllllllllll·,,~,,,n,mlnlllllllllll-;: 

WISE 
E. H. MILLER 

)326 4th St. S.E. 
Minneapolis, .Minn 

ENGINEERS 
Prj:lserve Their Notes 

and Reports 

Have MILLER 
Bind your worn bookS-SOc 

and up 

Notes and Reports-20c -up 

Theme_s and Theses $1.25 

:;'JUJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.lllllllllllllllllllllllllllllt •.• 
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BY BRUCE: TORE:LL, M. E:. '42 

Something new has been added to this month's Log. Spe
cifically, eight papers plus a Christmas spirit. Hope yo' all 
.likes it. 

• • • 
Total take fmm Stray Scraps box in Main Engineering was 

as follows: 20 jokes, 5 anecdotes, 2 newspaper clippings, 1 
cartoon, 1 poem. Couldn't ho-pe to print all the jokes so 
be looking for them in next month's Tech Tock column. 

• • • 
Tired seniors take note. A first class example of how not 

to get a job can be be found in a want ad from the Pioneer Press 
which reads •thusly: 

PAROLED convict, 24, unskilled, irresponsible, unag
gressive, ineffectual, I.Q. 133, draft class 3-a. Wants 
$45 per week. Write ............. .. 

• • • 
And while we're speaking of newspaper clippings, here's an-

other submitted by Alden Allen, Aero. '43, about an ideal car. 
I have a car, 
It never skids, 
It never breaks down, 
It never gets a puncture, 
It never falters on s•teep grades, 
It never gets in a collision or accident, 
I wish I could start it. 

·- .. 
You mythical martyrs who have been painfuily reading the 

editorials each month are soon to be rewarded, fo-r the Jan
uary editorial will be written not by ye editor of plagiaristic 
tendencies and questionable motives but by none other than 
President Walter C. Coffey. 

• • • 
S-COOP is the only way to describe our prize piece for 

January. In an imagination-stimulating style, it describes the 
possibility, plausibility and probability of tunneling under the 
English Channel. Don'•t miss it. Even the editor read it 
with his laborious first-finger-right-hand syllable-by-syllable 
style. 

• • • 
Watch for the pres-entation of Rwilroadin', a 30 minute in 

color with sound film. Arranged by the A.S.C.E., all M.E.'s 
and E.E.'s are cordially invited. Principals of the cast are 
Hobar-t Cavanaugh and Gladden James, who have to their col
lective credit the following flickers: Remarkable Andrew, Honor 
Island, Skylark, Life Begins for Andy Hardy and The People vs. 
Dr. Kildare. 

• • • 
The Institute is definitely becoming a social center what 

with its teas and coffee hours. But you, quQit.e, haven't seen 
anything yet, unquote. Next ·quarter will bring Tech spon
sored sunlites. 
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I I E I' s I L A M p s 

Specially designed for student 

use by the Illuminating Engi

neenng Society. 

1 . Correct thickness and size of globe 

-for best distribution and quality of light. 

2. Correct height 

-for maximum comfort. 

You owe it to your eyes. . 

Use L E. S. Lamps when "burning the midnight oil." 

Price $2.75 

Professional [olleges Bookstore 
Basement Main Engineering Building 
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EVEN when our defense "Sherlocks" can't, 
x-rays can "see right through" potentia] 

saboteurs and their hidden bits of destruction. 
Without unwrapping or any dangerous tam

pering, suspicious packages may be inspected 
quickly and safely. Portable x-ray equipment 
is also used for fluoroscopic examination of 
overstuffed furniture, mattresses, or other 
articles in which questionable items might be 
hidden. 

The x-ray has been instrumental in unearth
ing such things as a hypodermic needle and 
some narcotics cleverly hidden in a woman's 
handbag, a revolver baked in a loaf of bread, 
or hacksaw blades concealed in a cake of soap. 

,, ~t\f."T ROSY CHEEKS 
'{OU HAVE" 

t-<:. ' 
-~·~~~}!~ 

1:1' 1~1, 
CIJRV£5 OF COLOR THE most expert human eye can distinguish 

about IOo,ooo different colors, but that's 
practically color-blindness compared to the 
2,ooo,ooo that the G-E color analyzer can de
tect. The color analyzer can even measure your 
lady friend's blush, provided she holds it for 

--~~~-·-----------

two and a half minutes, and then, it will 
record it on paper for future reference! 

The recording photoelectric spectrophotom
eter (that's the color· analyzer's name) is 
only one of the things you can see in action 
in one of G.E's newest movies, "Curves of 
Color." This film, in full color, gives ·a IO
minute story of the world of color, telling why 
accurate color recognition is of sud~ great 
importance to man and industry. 

"Curves of Color" (I6mm, sound) is purely 
educational and will gladly be lent to organized 
groups without any charge but the transporta
tion costs. If you would like to show it at one 
of your dinners or club gatherings, just drop 
a line to Campus News, Dept. 3 I 8-6, General 
Electric Company, Schenectady, N. Y. 

HOT DOGS AND COLD DIPS 

T HE strip mine of the Truax-Traer Coal 
. Company in Fiatt, Illinois, hasn't actually 
been _invaded by picnickers (yet) who want 
to cook hot dogs in the dipper of the big, JO
yard stripping shovel there, but it's an idea! 
Hot plates have been installed in the dipper, 
and Calrod heating elements have been put 
in the dipper handle. 

The purpose of these heaters is not, how
ever, to provide an extra service for possible 
picnickers, but to keep mud from freezing 
to the sides and bottom of the dipper. This 
used to reduce payload 50 per cent or more, 
and bonfires and a shutdown of 30 minutes 
to an hour were necessary to thaw out the ' 
frozen mass. 

GENERAL. ELECTRI.~ 
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Once there was a jitterbug 
that weighed 800 tons! 

How Westinghouse E;ngineers Made Vi• 

brating Tur~ine Generators Calm Down 

W HEN the two-pol~ turbinegen. er
ator came along, it was hailed as 

a great thing. And it was. It delivered 
enoq.nous amounts of amps and volts, 
did a titanic electrical job But ... 

Ii:s rotor vibrated and endangered the 
alignment of the bearings, collector rings, 
and; brushes. Its stator vibrated and 
made the foundations tremble. And, to 
make bad things worse, the vibrations 
were different from those found in the 
four-pole 1800-rpm machines-'-and they 
co1,1ldn't be eliminated by the usual bal
anci~g method~. Engi~eers had· a tough 
problem on thetr hands. 

\ ' ;. 

.... westinghouse enginee~s studied the 
rotor arid found thaHt was acting like a 
twq-by-fpur·piece of wood~ A two-by
four sagii!-iriorelying flat than lying on 
its ~dge. It wa~ the same with the long, 
slender,'Jvvo-:gole rotor. It §agged more 

~ ··-:-- ·t'~ ' ._. .. . -

lyirig ·on:e way than another. . 
'J : .. 

This wa~ why: Alontbwo sides ~f the . 
rotor,'deep lengthwise·slots were cut for 
the field windings. Naturally, the rotor 
hacl more give on• the slotted sides than 
the. solid sides. ~o. as the rotor turned, 
the: give in the slotted sides made the 
downward force on the, rotor supports 
change twice each revolutimi. The result: 
the rotor made the machine vibrate 120 
cycles a second. 

..,. What t~ do?c 

Dumthy slots in the solid sections of 
the rotor would have equalized its rigid-

ity. But Westinghouse engineers did 
something better. They cut several 
grooves across the solid sections. These 
grooves made the rotor's rigidity equal 
on all sides, without disturbing the 
magnetic flux. The turbine generator 
worked at top efficiency, the vibration 
at the supports was reduced 88%, the 
rings, brushes, and collector rings didn't 
take such a shaking-up. 

.... That took care of the rotor. But West
inghouse engineers also had to figure out 
what to do about the stator vibration. 

Massive as it is, the stator was being 
pulled out of shape, first on top and 
bottom, then on the two sides. The 
400,000-pound magnetic force of the 
two-pole rotor was doing the pulling as 
it turned. 

.... Of course, the change in the stator's 
shape was too minute to be seen. But it 
could certainly be heard. For this change 
in shape was transmitted to the stator 
foundation as a 120 cycle vibration. 
From the foundation this vibration 
travels to floor and walls, making them 
hum. 

To put a stop to·it, Westinghouse en
gineers developed a special, flexible 
mounting for the stator. It is as though· 
the stator were supported 'on two sets of 
links. One set goes along with the stator 
when it vibrates horizontally, but doesn't 
budge when the stator vibrates vertically. 

The other set goes along with vertical 
but not with horizontal vibrations. 

.... The effect of this ingenious arrange
men is that there is no motion at all 
where the links are attached to the stator 
foundation! The vibration at the sup
ports is reduced by 75%, the noise low
ered to less than ordinary power station 
noise levels! 

The job was done. Stator vibration 
was absorbed. Rotor vibration was 
calmed down. Westinghouse engineers 
had 3600-rpm, two-pole turbine gene
rators pouring out great electric power, 
and making no more vibration than 
machines running at half their speed. 

.... The electrical industry was through 
with that vibration trouble for good . 

* * * 
This is a typical Westinghouse story. It's 
typical because it's a story about en
gineers. 

..,. There are 3500 engineers in Westing
house. They're in all branches of the 
business . • . management, research, 
sales, design, service, testing. They shape 
the company's attitude toward its work. 

Engineering is the heart of our busi
ness. Engineers create our products. 
Engineers solve our problems. Engineers 
determine our success, 

~stinghouse . 
11An Engineer's Company,11 Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 

" 



WJ,en the war is over, machinery 
of all kinds will be closely scrutinized for its 
ability to meet the changed conditions. 
Thousands of machines will be redesigned to 
give them higher speed, greater precision 
and lower operating costs in order that their 
users will be able to compete at a profit. 

The greatly increased use of Timken Tapered 
Roller Bearings will be one of the most im
portant factors in securing these results. In 
many machines-previously only partially 
Timken Equipped-Timken Bearing advan
tages will be extended to every rotating 
member. Many other machines will be, 
given new and higher standards of perform
ance through the use of Timken Bearings 
for the first time. 

When you' have gained a thorough under- . 
standing of Timken Bearings and their 
application you will be able to solve any 
bearing problem you may encounter 
and get I 00% results. Begin to acquire 
that knowledge now: send for a free 
copy of the Timken Reference Manual. 

THE TIMKEN ROLLER ·BEARING 
COMPANY, CANTON, OHIO 

TIM KEN 
t'IIADE•MAAK REG, U ••• PAT. OFF. 

TAPIRID ROLLER IIARINGS 
Manufacturers of, Timken Tapered Roller 
Bearings for automobiles, motor trucks, 
railroad cars and locomotives and all 
kinds of industrial machinery: Timken 
Alloy Steels and Carbon and Alloy Seam-

len Tubing; ond Timken Roc:k Bits. 
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THE ENGINEER from the Chemical Works 
had one of his usual headaches. 

"We're pumping hot corrosive acids 
through your glass pipe, and it lasts for 
years," he moaned, "and the works bogs 
down because the pumps can't take it! 
Can't you people build a glass pump?" 

It sounded impossible. Pump makers said 
it couldn't be done. Such a pump required 
not only highly resistant glass but also in
tricate parts, accurate to thousandths of an 

inch! Even Corning had doubts hut decided 
to tackle the problem. 

Pooling its ideas with Nash Engineering 
Company's knowledge of pumps, Corning 
devised new methods of glass manufacture, 
even a new type of glass for certain parts. 

And today chemical, food and beverage 
plants, and other industries handling cor
I·osive solutions have a glass pump that 
works like a charm. Resistant to corrosion, 
it eliminates a cause of product contami-

The Nash Glass Centrifugal Pump (left- cnn;s section; above 
-coupled with driving motor, glass pump parts in background) 
can handle up to 6000 gal. of corrosive ai!ids and chemical jluicl:J 
per hour against a 65-ft. head. 

nation and undesirable chemical reactions. 
Resistant to heat shock, it may he cleaned 
with hot acids. Transparent, it permits con· 
stant visual inspection for cleanliness, 
color, sedimentation. 

In the same. way, Corning research for 
three quarters of a century has licked such 
glass problems as the bulb for Edison's first 
lamp, cooking ware for housewives, and 
'tiny glass springs for chemical equipment. ' 
And in these days of metal-conservation, 
Corning ability has reached a new high in 
usefulness as engineers and produc- ( 
tion men use glass to solve their · 
new problems. Industrial Division, . 
Corning Glass Works, Corning, N.Y. 

CoRNING 
~---Jneans----

Research in Glass 
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Making Hell-Buggies in a hurry! 

Thousands of vi tal parts are be
ing turned out by the reamers, 
milling cutters, broaches, hobs, 
drills, taps and dies that 
Carborundum-made tool-room 
wheels help keep at work on the 
production lines. Carborundum 
Brand Diamond Wheels are speed
ing the grinding ·or cemented 
carbide tool~, and special 
Aloxi te Brand '' AA 11 'and other 
types of cool-cutting wheels 
are grinding tools of steel. 

It's the first tanks, bombers 
and guns that make the head
lines. But it's their steady 
day to day production that 
really counts. And it's keep~ 
ing machine tools operating at 
top efficiency that makes this 
possible. This calls for the 
regular grinding and condition
ing of every tool and die ... a 
task that is done in the tool 
rooms of industry, where 
Carborundum-made grinding 
wheels are doing one of their 
most important defense jobs. 

As Engineers in Industry you will 
find that our outstanding research, 
manufacturing and engineering facil
ities enable us to render a real 
service on tool-room grinding, or 
any other job that calls for grind
ing wheels. or coated .abrasives. The 

·Carborundum Co., Niagara Falls, N.Y. 

Carborundum and Aloxite are registered trade-marks of 
and indicate manufacture by The Carborundum Company. 
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A U T H 0 R S 
A tunnel under the English Channel for Hitler's use! Pre

posterous, you say? The author of this article is Mrs. Vern 
Bryan Bingham, the wife of one of Minnesota's outstanding 

turkey hatcherymen. Pre
vious to her ma'rriage, 
she was a rural school 
teacher who became in
terested in fiction and 
article wntmg. As a 
result, she has written 
several articles for trade 
magazines on turkey 
hatching and nutrition. 
This hobby de~eloped. to 
such an extent that she 
came to the University 
of Minnesota as an adult 
special student in jour
nalism and creative writ
ing, and has studied 
under Mr. Edwin H. 
Ford, assistant professor 
of journalism. The 
article was suggested by 

her husband, ·a member of the 21st Engineers, A.E.F., in the 
first World \Var. After the armistice, he was with the army 
of occupation in Germany and while there w;,ts told that complete 
plans and specifications for a surprise tunnel under the channel 
were on file with the German Army. The German defeat pre
cluded the use of these plans then, but the possibility of their 
utilization in the present conflict still remains. 

• • • 
If some genial.stranger should meet you on a streetcar and 

begin a 'conversation it might well be Dr. Charles Bird in 
pursuance of his favorite 
hobby, chatting with peo
ple. A faculty member 
since 1920, Dr. Bird is 
a psychologist of con
siderable prestige. He 
gained his professor
ship in 1935 and at 
present teaches general, 

·social, political, and ab
normal psychology. He 
has recently authored the. 
book Social Psychology 
which attests to his 
literary skill. Dr. Bird 
is a member of the 
American Society for the 
Advancement of Science, 
The American Psycho
logicai Association, and. 
Sigma Xi. For relaxa

tion he enjoys listening to symphony music. Bridge playing and 
bowling are his favorite indoor sports but in the summer fishing 
takes precedence. 

The editorial policy of the TECHNOLOG is to present material for 
technology students which it is hoped will strike a happy medium between 
the superficial and the highly specialized 

J The MINNESOTA TECHNOLOG is published monthly, October. 
through . May, by · the students in the Institute of Technology of the 
University of Minnesota. 

The purpose of the TECHNOLOG is two-fold: first, to put in the 
hands of TECHNOLOG subscribers highly worth-while and interesting 
rtM~ding material; second, to offer technology students an invaluable oppor
tunity to get writing, selling, and working-with-others experience. 
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• 
BY LOWELL GIBBS, Ml~tE. '45 

An automotive engineer in the Research and Development 
Division of Socony Vacuum Oil Company, A. M. Severson is 
no stranger· to the automotive industry. A former student of 
the University of Minnesota, he received his B.S. degree in 
1938. By conducting rese;1rch on automobile radiator air flow 
he earned his M.S. degree in 1941.. M;1ny students are familiar 
with Mr. Severson as instructor, last year, for the M.E. SO 
course in auto and ajrplane engines. For several ye<J,.rs, he 
worked for McQuay, Inc., a Minneapolis concern which manu
factures air conditioning equipment. His favorite sports con
cern water, either liquid or solid, for swimming and skating are 
"tops" with him. At present, Mr. Severson resides in Wood
'bury, N. J., an area wherein he finds diversion in sightseeing. 
He is a junior member of the American Society of Mechanical 
Engineers. 

• • • 
Although the author of Me and Rollo would prefer to re

main anonymous perhaps a thumbnail character sketch will 
put you on the right track. Some. people call him 
"Scrawnchound,'' which could hardly be termed libelous. His 
other favorite pastime seems to be photography, which we 
sometimes believe is merely a means to an end. 

• S T R F F • 
BRUCE N. TORELL EDITOR-IN-CHIEF 

ASSIST ANT EDITORS ' 

J AC,K ROCKWELL 

ED PROSZEK • 

JOHN UPPGREN 

CARROLL MARTENSON 

GENE SELMANOFF 

EDITORIAL ASSISTANTS 

MAKE-UP 

WRITING 

FEATURE 

ILLUSTRATIONS 

DEPARTMENTS 

BOB PLATT, DON FRANKE, JIM MALTBY, BOB 

GIANTVALLEY, ROBERT BATZLI, LIONEL HOR

WITZ, STAN GENDLER, JERRY' BENEPE, MARY 

SAWYER. 

STAFF WRITERS 

HOWARD SHELDON, BILL SELLS, DON BAER, 

LOWELL GIBBS. 

JOHN F. ELLIOTT BUSINESS MANAGER 

BUSINESS STAFF 

WILLIAM JAHN, HARRY DAHLBERG, JOHN 

ERNST, MARY RUMBLE, EUGENE LUGER, JOHN 

ADLER, ROBERT ABROHAMS, DONALD NUTTER, 

GORDON NYGREN, VERDINE HOCH, DICK 

KREMER. 

THE MINNESOTA TECHNOLOG, January, 1942 



T A B L E 0 F 

EDI~ORIAL 

THE H o·LE7 ACE IN 

NEUROSES WAR 

- - --------- ----------~~ 

c 0 NTENTS 

87 

88 

90 

T~CI-I 

Faculty: T. 1. Taylor, C. E. Koepke, 
E. lf. Comstock. Students: Members at 
large: Arthur Brickman; lfenry Stinger, 
Thomas Matteson; Others: Dale Drink. 
water, Aero. E.; Howard Lindow, Ag.E,; 
Charles Dahlgren, C.E. ; Edward Cisek. 
Ch.E.; Richard Matthews, Chern.; Eugene 
Ecklund, E. E.; James Mitchell; M.Ji;.; William Glenn, Mines . 

• 
TECJ.INOtoe 

Faculty: L. G. Straub, R. L. Dowdell, 
E. H. Gomstock, H. C. Richardson. 
Students: William Stanley, Arch.; Albert 
"Wedge, M.E.; Paul Moran, E.E.; Ivan 
Jenson, C. E.; Lawrence Carlson, Aero. 
E.; Don McClur·e, Chern.; Emery Skoog, Mines. 

• 
BOOKSTORE 

DIESEL A U T 0 M 0 B I L E'S S FOR . 92 

Faculty: C. A. Manu, 0. S. Zeluer, 
E. lf. Comstock. Students: Anton Dropt. 
ing, Arch.; Robert Peterson, M.E.; 
Walter F'ish, E. E.; Charles Dahlgren, 
C.E.; Ralpi1 Doty, Aero. E.; David 
Streed, Chem.; John Glasrud, Mines. 

I N'ST I TUTE NEWS IN THE • 94 • 
Frontispiece ••• 

D ROLLO ME AN 

ALUM NOTES 

SKETCH FACULTY 

TECH TOCK 

STRAY SCRAPS 

X X 

4 

9 4 2 

96 

98 

101 

102 

104 

TI1e frontispiece cut is through the 
courtesy of the vVestingl,ouse Electric and Manufacturing Co'('Pauy, 

• 

This month's cover ·cut sl10ws s;wd hogs 
at work in the construction of -a Twm 
City interceptor sewer. Photo courtesy 
Minneapolis-St. Paul Sanitary District. · 

MEMB~RS 01= ENG/N~ERING COLLEG~ MAGAZINEs 

C""<•m~, -~~, RARLOW C. R>CRARDSON, ""'"'"'" o£ M£ooo~o, Minneapolis, Minnesota Aok,.,~ """"''"• Co£m"o Eoslo.,,, ComoH """""'• D<nd T"'"'"' ]~·~•. 
ASSOC/AT~O 

D<J,.;, T"'"''"•h, ,, .. Eo,;,.,,, tow, T"""'' K,.,,, """"'"• Koo~, "'" 
Rosfooo., """""'" Eo,;,.,,, '"'""" Tooholo, "'""~" Toohoo<og, "'"""" "'~"''· Noo,.,,, B;,, '""' Now y.,, ""'"· Q,,,,.,.,,, """" n,,,,. ""'''"'• 
NoNh Do<o<o S<o;, Eo,;,,..,, Oh£o£wmo '"'' Eoslooo<, Ohlo S<o>o """""'• o,.m, 
"'" Tooholoo£ """"• P'""""""• Tdoos<o, ""'""' Eosloo,., R.,, Tooho;, To" 
""''"'"'"' "'"' VJu., .. , "''"""'• w,.,,,.,,. '"" '"'""-· w""' "'"'"'• 
Wisconsin Engineer. 

Eore,., '"""•Ocl.,, m.,,., A,ri; ' ""· " >ho ""' om., o; "''""'"'' Ml~<o, ""'" "' A., "' ""'' '· ""· om.,, " E>wo,., "'"""'· "''""'" "' '"""-• T<>•ohooo, Mo;, ""· ""'""" "'· "'""''"'" ""• Suo - ,_, Single COpies, lS cents. Advertising rates upon application. 





THE 
IDEAl 
EOUCHTIOH 
J~ DEMOCRACY more than any other form 

.... of government demands that every citizen 
.. . be a well-rounded individual. However, re-
gardless of the form of government under which one 
is to live, he should he thoroughly trained vocational
ly or professionally. Professional schools have been 
established so that the known facts, skills, and 
appropriate methods can be transmitted from gen
eration to generation with' maximum effectiveness 
and at a minimum of cost in time and effort. · En
trance requirements and selective admiss·ions have 
been established with the hope that such training 
will be given only to t,hose who ·are likely to suc
ceed. 

The high degree of specialization required today 
in the various professions presents dangers of which 
all of us are aware. One of these is that the 
student who is engaged in the process of learning 
what has flippantly been called "more and more 
about less and less" may remain illiterate in other 
fields and more especially with respect to the rela
tionship of his narrow field of special-ization to the 
needs of society at large. Thus his latent talents 
may never be fully unfolded-and to this extent 
his "education" may actually restrict his social per
spective, instead of broadening his horizm~s. From 
the standpoint of vocational training alone,- it would 
be possible to pan~ clown the curriculum to its mini
mum essentials, shorten the period of formal educa
tion, and turn out specialists at a much earlier age 
than is now the practice in our higher educational 
•institutions. In fact, that has been the procedure 
in Germany and some of the other European coun
tries. Perhaps the present conflict on the other 
side of the Atlantic has its roots in an educational 
system based on narrow specialization without an 
adequate foundation of general education. But in 
this country we want to "educate" men as well as 
"train" them. 

The frequently used expression "a trained mind" 
is not an abstract concept. We ·rightfully ask, 
"T~ainecl for what?" Minds· usually operate effec
tively only in areas in which there has been prepara
tion growing out of either formal or informal trainc 
ing. If we expect engineers or chemists or metal
lurgists to assume their responsibilities as citizens 
they must be trained somehow in dehwcratic proc
esses. If we expect them to be physically fit we 
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.President Walter C. Coffey 

must provide knowledge ai1d practice in this area. 
If we expect them to live according to moral and 
ethical principles we will be disappointed ·if we as
sume that such an ideal appears automatically in 
every person with the ·advent of maturity. If- we 
expect them to be happy normal individuals who 
make effective use of their leisure time,_ we cannot 
leave tlie matter wholly to chance. 

Th·e curricular aspects of an ·ide-al education be
come less of a problem as knowledge ihct'eases con
cerning the needs of the ·various professions and as 
more adequate curricula ai-e developed. The .. ex
tracurricular opportunities are becoming likewise 
greatly extended at the University of Minnesota,. ·as 
well as in other similar institutions. The danger 
is tl,Jat the student will secure training and ex
perience only in the formal courses which are re
quired and, for one reason- or another, neglect .those 
equally important appreciations, activities,\ and ex
periences that have been made available to -him, but 
in .which participation has been left to his own 
decision. Often neglect is laid to heavy curricular 
demands. Actually, such neglect may be detrimen
tal to curricular work. Insufficient recreation and 
relaxat·ion may reduce physical efficiency and thus-
cut clown on mental effectiveness. -

Since the opening of Coffman Memorial Union 
an adequate social and recreational · program has 
been available to the entire student body. And there 
~re other opportunities from which the student 
may select, such as· those in musiC and ·the drama, 
the weekly convocations, the Univers·ity art gallery; 
and the facilities for physical development, to 
m-ention only a few. As I mention these opportuni~ 
ties, I am not overlooking the fact that many_ of 
our students must use a large fraction of their time 
in earning all or part of the money required for 
their education. 

It is my hope and that of the members of- the 
staff that each student will make a careful analysis 
of his time -exp-enditures and prepare a time budget 
that will include a well-balanced program in- which 
the cultural, social, spiritual, and physical needs ·as 
well as the curricular or mental ones -are adequately 
met. In this way students will beCGme trt.ly edu
cated as they, at the same time, 'bec~me-well ~rained 
professionally. · 

BY WALTER C. COFFEY-PRESIDENT 
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British to guard against 
tunnel invasion attemot 

S b · t k n to nr ... - · ., \ble · London--(UNS. )-. teps are eu:~g a e · · ill 
invasion by tunnels under the Engll!::h ",_ ~ a r e ' 
told Parliament today. _.. ~ · 

. \n~at Trials Show 
N a~' nt Channel Ideal 

. t attelllr F , I 
c.ertnans hln a , or Tunne s 

'''1no-rtbo o"" . to be \J . New Y ork ....... (RP)-Preliminary trials 

R 
'tatiV'e soa have shown that the English channel is 

1.1 
·+no~~-~s n.in;te 

2 
id~al for_ tunneli.ng, experts connected 

'0 t\ir ""'O N.c 1t\V' ~1th ·a Ia:ge company of consulting eri-
,J.Je t p . ,, r snneers disclosed yesterday. 

c\ose 1/ ~~ • 
~ .. ~:· 'an In Q~ls 

By 7J "as,on 
Lo, l.JnneJs 

Plannindon-(l:]Jv 
nels u g to ill S)-G 
ers a· llder th "ade It erllla11 · 
said ;sPatch e- ItngJi Glalld th forces 

OdaJ'. , quoting sS chall rough 
tockL lleJ, a 

•10]ll1 

AGE In THE HOLE? 
By V. BRYAN BINGHAM 

Wherein the fantastic noti~n of a tunnel beneath the English Channel 
loses some of its fantasy and takes on a new significance. Our 
imaginative clippings above show what might happen if the author's 

'~~~ILL England, after successfully 
,, defending herself on the sea and 

air, -wake some morning to find 
Nazi mechanized fighting units spilling at 

·ss 

suppositions are correct. 

sixty miles per honr from the raw new 
mouth of a tunnel beneath the English 
Channel? 

Are the German long-range guns, whose 

shells are now falling harmlessly on the 
chalk-downs behind Dover, deliberately. 
clearing the inhabitants from the area where 
the _tunnel will emerge? 
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Are Hitler's engineers, even now, guiding 
giant boring-machines, at more than thirty 
feet an hour, through the chalk beds under 
the famous "silver streak"? 

Are the "milk-white currents in the 
ocean," recently reported by continental
steamer crews, powdered chalk from the 
submarine waste-vents of those machines? 

Tuneling under the English Channel 
is not a new idea. One hundred and forty 
years ago, Engineer M. Mathieu, of the 
French Depa<rtment du Nord, drew up very 
comprehensive plans. Two years later, these 
were presented to Napoleon, who had them 
exhibited at the Luxembourg and, later, 
transferred to the School of Mines. 

Not until 1871, however, when the famous 
recor1d-breaking eight-mile Mount Cenis 
Tunnel in the Alps was ·completed, was pub
lic fancy in both England and France 
caught by the "channel-tunnel" idea. The 
French opened negotiations and in 1875 the 
cautious British Government announced that 
they "saw no objection in principle to the 
proposed tunnel." 

A company £or each country was formed. 
Work was to start at both ends and, even
-tually, the excavations would meet under 
midchannel. The French started a shaft 
immediately, but the English Company was 
harried by rival organizations. At ·least 
thr~e of these did some exploratory. dr·illing, 
but by 1880 all had retired from the field 
except the Submarine Continental Railway 
Company. 

Ideal Formation 

Under the leadership of Sir Edward 
Watkins, this company made extensive te~t
borings and preliminary surveys. An 1n. 
credible fact was discovered. The forma
tion beneath the channel was unique. It 
was a tunnel-engineer's dream. Two hun
dred feet below sea level there stretched, 
from the English chalk cliffs to French 
Calais, an unbroken layer of gray chalk, 
its three to four hundred foot thickness 
sandwiched between the flint-chalk above 
and-the heavy gray-green gault below. Im·
pervious to water, no timbering or grouting 
were necessary. It cut like cheese and hard
ened on exposure to air. 

A bori1ig machine was developed. Pow
ered by the compressed· air generated by a 
!SO-horsepower motor, it worked like an 
auger boring into wood. A series of ~-e
volving cutting-blades opened a seven-foot 
circular hole. The chalk came off in thin 
slices which broke and fell upon an end
less belt leading to waiting wagons. 

The removal of waste was the biggest 
problem. The crew of three men handling 
the boring machine found it necessary to 
stop every few hours until the disposal crew 
caught up with its work. 

The machine had first been tested . in the 
chalk cliffs near Dover. At that time, the. 
waste· had been mixed with· running water 
and piped into the ocean. The finest mate
rial remained in suspension and made a 
great white current through the channel. 
Thirty miles away, fisher-boats put in to 
harbor to report a "river of milk in the 
ocean." 

It was planned that eventually this same 
method would be used- in the tunnel, and 
then the work would have been speed~ed 

incredibly, for in preliminary tests, the 
machine had bored as much as thirty-two 
feet per hour. In other words, allowing 
for no delays and no disposal problems, 
the 1880 machine could have cut through 
the chalk beneath the Channel in about eight 
months ! The most pessimistic estimates 
at tliat date allowed less than two years. 
How long would it take the efficient ma
chines that modern engineers might build? 
Would it seem too fantastic to imagine 
Nazi engineers presenting a finished tun
nel for Hitler's 1942 birthday? 

In 1882, when the shaft on the English 
side had been sunk to one hundred and 
sixty-four feet, and the tunnel extended for 
over a mile, bitter opposition to the work 
began to develop in London. In March of 
that year, the 19th Century Maga~Zine· print
ed a formal protest against the tunnel. It 
was signed by sixty of England's most 
prominent and influential men, among them 
Professor Huxley, Herbert Spencer, Tenny
son, Browning and Cardinal Manning. 

Popular feeling ran high. The nation was 
divided. The Tunnelites claimed every ad
vantage for the plan and said that only in 
England was there opposition. The anti
tunnelites countered that Britain must look 
out for herself. "After all," they quipped, 
"at a hanging, it is only the condemned 
man who protests." 

Army and Navy officers emphatically op
-posed the tunnel, arguing that guarding 
its mouth would call for larger forces. 
"And," they complained, "we cannot get 
enough recruits even now. We advertise 
'diet unlimited and no corporal punish
ment.' Still they do not enlist. Germany 
and France both have compulsory military 
service and training. France, alone, could 
mobilize three-quarters of a million men, 
while England would be hard pressed to 
place an equipped sixty thousand iri the 
.field.'' 

Political Obstacles 

"Suppose," the military spokesmen con
tinued, "that such . a tunnel were taken by 
treachery. Between the dark and the dawn
ing, twenty thousand · fully armed men 
'could pour through it. And when twenty 
thousand foreign soldiers stand on English 
Island soil, Britain is doomed. It is al

·most inconceivable that we will ever sacri
fice our- island security by completing this 
timnel, but if we do, the first two passen
gers to arrive will be-National Danger 
and Compulsory Service." 

Aroused by such gloomy forecasts, the 
Anti-tmmelites secured an injunction against 
Sir Edward's company. Although Parlia
ment refused permission for ~urther ad
vance, the work was not stopped. Sir Ed
ward kept drilling "just a few yards fur
ther for scientific truths." Finally, under 
government supervision, the boring machine 
was brought to the surface and the 6,900-
foot tunnel was sealed over. 

On the ·French side, at Sangatte near 
Calais, a s'haft had been sunk two hundred 
and eighty feet and a tunnel extended for 
over six thousand feet. This work was also 
abandoned, and for over twenty years the 
issue rested until 1906, when- agitation fa
voting the tunnel again started in England. 
Military objection, however, was stronger 
and more effective than before. 
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"Even though France remain friendly," 
Charles Dawbarn reported, "there still re
mains the Germany bogey - the possibility 
that Germany might war against the Re
public and compel her to give up the strip 
of land containing the French end of the 
tunnel." 

In 1930 the issue was again raised in 
England, and after bitter debate was 
brought to a vote in the House of Com
mons. It was defeated by the almost un
believably close margin of 179 no, 172 yes. 

Last Agitation 

The last agitation for the tunnel came 
in 1939, and was mostly continental. The 
London Daily Telegraph and Morning post 
quoted Baron Emile d'Erlanger, "Already 
the east end· of the proposed tunnel has 
been made safe aga~nst any surprise 'attack 
by the prolongation of the Maginot Line to 
the French Coast.'' 

Well! The Maginot Line is today in 
Nazi hands. And since ~t was taken by 
surpris-e and tr~achery, would a channel 
tunnel have withstood the same tactics? 

Lately, there have been reports that the 
Nazis are fortifying the captured French 
side of the English Channel. Expert work
men have been brought from Germany. 
Munitions and supplies are being piled up. · 
Troops are concentrated in the area. And 
yet observers report no gathering of 
barges or boats. 

The military value of a heavily forti~ 
fied line at this point is doubtfuL There 
are inany points that would be more log
ical for invasion by any British Expedi
tionary Force. And a fortified line is usual
ly. built as a guard, not as a base for fur
ther advance. 

Is this line just a camouflage for tun
nel-boring opeJ:'ations; just run excuse for 
concentration of men, and arms, and 
supplies; just an opportunity to disguise 
tunnel approaches and machinery as part 
of a fortified line? 

Why, when conscript-labor battalions are 
doing all other work, are workmen being 
brought from Germany? Is it hecatlse they 
can be depended upon to guard the- secret 
that lengthens beneath the channel? · 

Why was the building of this new line 
announced to the 'World anyway? Was it a 
cover-up for the real business at hand? 
Hitler, you may remember, has a nasty lit
tle habit of disguising his greatest coups 
in just that way. · · 

And now we are being told that Ger
man gunners, who, in the First World 
War, could accurately shell Paris from 
seventy-five miles away, are unahle to hit 
the city of Dover which lies- just across 
the channel from them. The shells they 
fire are falling on the sparsely settled 
chalk-dowris, and that area is being evacuat
ed. And it is in the chalk-downs that a 
surprise tunnel would emerge ! 

The next few months will tell the story. 
Napoleon and Bismarck both . cursed the 
"silver streak" that protected the riches 
of Britain. Will Hitler join their frus

.trated company, or will his engineers build 
him the tunnel that will spell England's 
doom and leave her sister-in-bonds with 
the treachery-taken countries of Norway, 
and France, and Poland? 
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"Wr HE human disorders called war neu
roses are' not essentially different
from disabilities suffered by civilians 

in times of peace. The majority of soldiers 
and civilians suffering from neuroses in 
times of war have shown in times of peace 
a number of mental and physical symptoms 
which have handicapped them in many so
cial relationships. Only a small proportion 
of people manifesting· nervous disorders as 
a result of suffering intense and prolonged 
stresses in war can be said to have· been 
reasonably sound before this experience. 
Dunkirk, with its horrors, deprivation of 
food and sleep, the constant threat of bodi
ly danger, and the frustrations attending 
constant -retreat and denial of aggressive 
attack upon the enemy, presentee\ to medi
cal authorities a modicum of evidence -indi
cating that sound men could break down 
under intense provocation. 

Social Problems 

Most of us recognize that individuals 
experience great degrees of shock or ex
tremely difficult social problems without 
suffering what ·is popularly called a ner
vous breakdown. We also know that some 
people seem incapable of facing deprivation 
of fortune, the loss of a loved one, or 
the thwarting of ambition without going 
to pieces, without suffering long periods 
of depression, or without ·incurring stom
ach, heart, respiratory, or other troubles. 

The existence of differences in suscepti
_bility to nervous disorders is generally pos
tulated by specialists, or psychiatr-ists. Some 
assume an inherited predisposition, a con
stitution incapable of meeting successfully 
the stresses of life; others recognize the 
poss-ibility. that unfortunate training in 
childhood and devastating experiences may 
have left scars or predisposed the indi
vidual to feelings of insecurity, anxiety, and 
escape reactions. Some psychiatrists ·insist, 
however, that reasonably sound personali
ties will also break clown when strain 
becomes abnormally severe. All three ex
planations are plausible. Still the simple 
fact remains that the majority who develop 
war neuroses have been inadequate or de
fective personalities. 
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It is' not difficult for the layman to be
lieve that strain under fighting conditions, 
with fear, anxiety, exposure, and lack of 
food and sleep, play an important part in 
precipitating bre~tkdowns. · Nor is it harder 
for him to admit that some civilians sub
jected to aerial bombardment, causing con
cussion and physical injuries, will suffer 
mental abnormalities. But he is less pre
pared to believe that some men cannot 
tolerate enforced isolation from families 
and friends, just as others find unbearable 
the emotional poverty that may character
ize their lot as soldiers. By training the 
layman is unable to appreciate the simple 
fact that 11ighly respectable citizens have 
spent much effort throughout life to avoid 
fearful, aggressive, or unesthetic situa
tions and that war is an assault upon the 
very foundations of their plan of life. Not 
being able to escape longer' what they have 
feared so much, such people may develop 
war neuroses. Then, too, few of us real
ize how much we have been trained un
wittingly to escape responsibilities and nasty 
situations and to gain attention and sol-ici
tude through bodily illnesses. When faced 
with intolerable conditions, these weakness
es remain as defenses, even though the val
ues we hold dear and which belong to our 
national group are jeopardized by our neu
roticism. Cries of cowardice are unjusti
fied. We need to examine more carefully 
the consequences of training if we would 
avoid them in the future and .educate citi
zens to devote theniselves to the welfare 
of the national group rather· than to live 
and act solely· to protect and. benefit them
selves. 

Many Types of Neuroses 

What kinds of incapacity are included 
as war neuroses? Space permits only a 
few examples. Consider first the reason
ably sound men who crack after resisting 
long the stress of battle. They present thin, 
sallow, masklike faces. Their behavior be
trays tension and anxiety. _Some manifest 
a listless indifference to circumstances or
dinarily producing happiness or satisfaction. 
They do not -show joy upon being reunited 
with families and friends. Many suffer 

WAR 

' a coarse tremor,- particularly of the hands. 
Others suffer terrifying dreams, feel an in
ner restlessness, or forget not only recent 
experiences but large areas of their past. 
Fortunately, a large propo-rtion of these 
men suffering from exhaust-ion and anxiety 
can, with skillful treatment, be returned 
to army service. 

Physical Disability 

Civilians ·and soldiers who have suffered 
from concussion or have undergone fright
ful experiences may manifest hysterical 
symptoms. The most common are the 
-contractu res- finger extension and stiff 
hand; or knee and hip immobility. Hysteri
cal deafness, blindness, ·partial or com
plete, or extreme degrees of forgetting, 
called amnesia, may predominate. Often 
the prevailing fear, which has its roots in 
pre·-war experiences, becomes converted into 
physical symptoms. It is more respectable 
in our society to present physical disabil
ities than to admit gnawing fears, insecuri
ties, and anxiety states as the reasons for 
not meeting difficult tasks. The physical 
disability may be one of the symptoms 
just cited or acute cardiac, respiratory, or 
gastric disorders. In other sufferers exces
sive fears, which masquerade as fears of 
most everything except that which is actual
ly feared, and ·exhaustion states prevail. 
Bombing has given rise to conditioned re
sponses, so that the sound of airplanes, or 
anything resembling their sound, precipi
tates palpitations, difficulties in breathing, 
prolonged spells of weeping, or extreme · 
restlessness. Thus ordinary duties cannot 
be maintained even by people who are try
ing to keep a stiff upper lip. Fortunately, 
only a minority of a population suffer these 
neuroses, and. many so predisposed can be 
detected and removed from situations 
where their conduct is likely to produce
panic. 

Most of the reports upon neuroses in the
present war have come from Br-itish 
sources. Germany has been tight-lipped, 
perhaps impelled to hide facts under the 
ideal of health and strength through joy. 
France has contributed nothing. It is stili 
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too early to expect data from American 
sources. 

Although popular magazines have hailed 
with satisfaction statements to the effect 
that there have been few war neuroses 
among soldiers and civilians, we must mod
erate hope and recognize that military wis
dom dictates keeping important informa
tion from the enemy. Private practitioners 
have told us there has been almost no in
crease in neuroses as a :consequence of the 
great air raids. But relatively few people 
seek the skill of the psychiatrist in private 
practice. It ·is unfortunate that this is true, 
but in being true it cautions us not to put 
much confidence in data not given by in-

, stitutions. Then, too, World War I pre
sented mahy c.ases of· psychoses and neu
roses and led to the belief that at. the out
break of this war, with attacks upon ci
vilians, there would be as high a propor
tion of cases as were occurring ·in 1918. 
We must not forget that greater care IS 

now exerCised in selecting soldiers .. 

Conditions Differ 

· · The ma·gnifude of the problem may bet
ter be appreciated . by observing the rela
tive frequency of neuroses in World War 
I. During great offensives the mental dis
orders made up 40 per cent of the British 
cas.ualties ·evacuated from France. Even 
though 'American physicians profited from 
the experience of their European colleagues, 
and· the 'governinent instituted means for 
detecting neurotic men, there were in the 
Aine:rican Expeditionary Forces between 
January 1, 1918, and July 1, 1919, 32,983 
men suffering from major and minor men
tal disorders. 

Wodd War I was a relatively static war, 
a war· of trenches, of forays and strategic 
retreats until the Great Pushes of 1918. Rel
ative·ihlmobility and long hours in dug-outs 
gave men opportunity to consider the·ir lot, 
'brood over family affairs, and reflect· tipon 
personal dangers. Furthermore, anger and 
hostility were pent up. It was hard to get 
at 'the foe and equally hard to deal with 
impersonal, mechanical weapons which 

.. 'killed and maimed from great distances. 
'These conditions favored nervous disord-

ers. The present war has been one of 
movement, ·of contacts with the enemy.· 
Men have not had as much opportunity to 
think o'f themselves and their troubles, and 
in thinking of them .to exaggerate and fix 
disabilities. 

Civilians Hold Up 

Civilians subjected to bombing have not 
broken down as much as was expected. 
Perhaps there has been a feeling of safety 
in numbers and mutual suffering. The 
crowding of air raid shelters, with at
tendant opportunities for 'breaking down 
caste and conventions, discussing personal 
affairs, giving vent to fears, and threaten
ing reprisals, may yet turn out to have 
had therapeutic value. And the care mani
fested in evacuating the most neurotic from 
dangerous zones must have resulted in less 
mass hysteria. But we shall not know the 
whole story and the reason for lessened 
incidence of neuroses until those qualified 
have told ·it at the end of this war. 

Treatment in World War I was largely 
designed to get men back to the front as 
quickly as possible. It was a "make-shift" 
form of therapy, often followed by recur
ring symptoms which disrupted the morale 
of companions in arms. Today it is still 
not possible to undertake prolonged treat
ment b~tt physicians are doing excellent 
.work under difficult circumstances. In ad
dition to routine hospital treatment the pa
tients receive some form of psychotherapy. 
Hypnosis is used, not to move symptoms, 
but to uncover the bases of fears, anxieties, 
and anmesias. Drug therapy, used to ;A,n
duce sleep-like states, permits the physidran 
to get behind the masks of personality. Pa
tients talk more freely' when less on gu~.rd. 
Attempts are made to give patients.not'' 'ly 
intellectual but emotional ·insight into b- · 
!ems. The part played by emotions in pro
ducing gastric, respiratory, and heart dis
orders is described and the phenomena are 
presented as natural consequences which 
can be overcome. Analyses of dreams and 
phantasies are undertaken to remove fears, 
to break down remorse which is based on 
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the belief that the patient did not help 
companiom in danger, or to dispel hostili
ties and guilty feelings whose origin ante
dates war service. Physiotherapy, or the 
use of electrical and mechanical appliances, 
is not nsed with hysterical patients for it 
merely fixes a belief in an actual organic 
disability. 

Of great importance is the more objective 
attitude toward soldiers and civilians suf
fering from neuroses. Attempts are made 
to clarify differences between cowardice and 
anxiety. Proud men and good citizens 
who have broken down have no wound 
stripes to show. They are sick people 
having to face friends and neighbors who 
regard their illness as imaginary, if not a 
form of cowardice. These social attitudes 
tend to prolong convalescence and some
times to prevent recovery. But attempts 
are being made to convince the· public that 
a healthy and useful civilian is more val
uable than an incapacitated soldier. 

Prevention Imperative 

The prevention of neuroses is more im
portant to the individual and the nation 
tha11 their- curl A proper selection of re
cruits for active service is difficult but not 
impossible. Regimental medical officers 
need to be trained in the outstanding char
acteristics of neuroses and their causes. 
If these officers could observe soldiers in 
actual training over a period of three to 
six months, many more potential neurotics 
could be detected with resulting benefit 
to healthy men. It is difficult to maintain 
morale in battle when a friend alongside 
of you breaks down. Where the civil popu
lation is involved directly in war, as in 
Europe, ·neurotics might be kept under 
military control in order to prevent panic 
and low morale. P'erhaps all of us can 
contribute something to the reduction of 
neur'oses by refusing to spread rumors, by 
putting .national welfare ahead of individ
ual welfare, and by ceasing to spread the 
doctrine that active service must lead to 
wounds or death. 
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I~~~ANY enthusiastic predictions f1 have been made concerning the 
application of Diesel engines to 

the average automobile. Several excellent 
engines of the required horsepower have 
been developed and used in trucks with 
good results, but Diesel engines. have never 
gone far beyond the experimental stage in 
passenger car service. 

This article will compare the ordi
nary four cycle spark-ignition gasoline 
engines with four cycle compression-igni
tion Diesel engines and show the reasons 
for the prevalence of gasoline engines over 
Diesels in autonwbile service. The economy, 
performance, fliels, design, and starting 
ability of both gasoline and Diesel engines 
will be considered, and future possibilities 
of gasoline engines will be discussed. 

The economy or fuel consumption for 
the power generated of the two types of 
engine is quite different. Diesel' engines are 
generally lniown to be more efficient than 
Otto cycle gasoline engines. Their high 
efficiency is a re.sult of the very high com
pression ratios • utilized in this type of 
engine. The Di~sel takes in a full charge 
of air on each intake stroke and compresses 
this air to about 500 lbs. per sq. in. The 
temperature mf the' compressed air is then 
about 1000 deg. F. A finely divided spray of 

fuel oil is then injected into this heated air 
and automatically ignites and burns, thus 
raising the temperature and pressure far 
above the values at the end of compression. 
The outward motion of the piston allows 
the heated gases to do work and cool during 
the expansion process. 

The gasoline engine takes in a premixed 
charge of fuel and air, compresses it, and 
ignites the charge by means of an electric 
spark. The maximum compression ratio is 
determined by the design of the combustion 
chamber and also the detonating character
istics of the fuel used. Too high a com~ 
pression ratio will cause detonation, or 
knocking, which lowers the efficiency and 
which may also damage the engine. With 
equal compression ratios, the Otto cycle is 
theoretically more efficien~. than the Diesel 
cycle, and the higher the:"compression ratio 
the greater the difference' between the effi"
ciencies. The gasoline engine, however, is 
limited- to compression ratios of about 7 
to 1, while the Diesel engine can employ 
ratios ranging from 14 to 1 up to 18 to 1. 
These very high compression ratios give 
the Diesels higher efficiencies than gaso
·Jine engines, although the Diesel cycle is 
inferior to the Otto cycle. 

Diesels have another advantage: the 
ability to niaintain high efficiency under 

Details of Fuel and Oil Flow 
partial load. At par
tial loads, there is a 
large excess of air 
in the Diesel cylin
ders, combustion is 
short, and very com
plete. A gasoline en
gine must_ use. a 
.sorhewhat over-rich 
mixture of fuel and 
air to obtain smooth 
operation at low 
speeds. This re
quirement results in 
wa~ted £tiel, gener
ation of carbon 
monoxide, and low
ering of· efficiency. 

Passenger cars are 
almost operated at 
p<J,rt throttle. The 
foregoing seems to 
indicate then that as 
far as fuel con
sumption is con
cerned, the Diesel 

. engine •is better than 
the gasoline engine 
for automobile serv
ice. 

The performance, 
or acceleration char
acteristics, of Diesel 

------ -------------

An authoritative and un

colored treatment of an old 

story brought up to date in 

the light of rcecent develop-

!Jlents. 

and gasoline engines differ enough to be 
markedly noticeable in an automobile. Die-
sels have excellent torque, or acceleration, 
at··Iow.-~·lln-ginec-.spBOO&···While,., .gasoli!a.Ol,.,;c.etl:eo«'~'-·'· •· 
gines normally must run at high speeds 
to deliver a good torque. An auto
mobile equipped with a Diesel has good 
acceleration in high gear at low speeds, but 
is sluggish at higher speeds. The gasoline 
engine powered automobile has the reverse 
tendencies, but the sluggishness at low 
speeds is overcome by the use of trans
missions which allow the engine to operate 
at high speed while- the vehicle moves at 
slow speed. Good torque at high speed is 
important for highway driving because 
good acceleration is needed for quick 
passing. This characteristic of gasoline 
engines makes them more suitable than 
Diesel engines for passenger car service. 

Fuel Is a Factor 

Liquid hydrocarbons are used as fuel by 
both types of engine. The Diesel fuels are 
more viscous, have a higher flash point than 
gasoline, and have a distillation range which 
is about 200 cieg. F. above that o·f 
gaso-line. · The present low ·cost of Diesel 
fuels is clue to the fact that gasoline bears 
the cost of refining both fuels, with the 
Diesel fuel being sold as a by-product. 
Extensive use of Diesel fuel oil would 
certainly raise its price to practically the 
same as that of gasoline. Diesel fuel re
quires as much care in refining as does 
gasoline. Highcspeecl Diesels will not 
operate successfully on any kind of fuel oil; 
.they must have special non-knocking fuel 
for satisfactory performance. 

One definite adv<j.ntage of Diesel fuels is 
the high flash point. These fuels are far 
safer to transport,- to store, and to use than 
gasoline because their low volatility re
duces possibilities of accidental fires. In 
case of collision fire ·hazards are greatly 
diminished when Diesel engines and fuels 
are used because the fuel is less volatile, 
and the exhaust system of a Diesel runs 
much cooler than' that of a gasoline engine. 

Although simple in design, the Diesel 
must be heavily built to withstand the 
heavy loads encountered ·during normal 
operation and the extreme loads which 
often occur clue to ·knocking on starting. 
The knocking is the result of increased 
ignition delay of the fuel caused by a cool 
engine. The fuel accumulates during the 
delay period and then burns almost in
stantaneously, instead of progressively as 
injected; and causes a very loud kno~::_k. 
This factor forces the builders to construct 
relatively heavy engines for the power and 
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requires the use of large connecting rods 
and crankshaft bearings. 

Another factor which tends to make the 
Diesel heavy for its horsepower is the low 
speed operation of most of the engines. 
Few Diesels can operate successfully above 
2,500 R. P. M. At higher speeds, timing 
and duration of injection must be very ac
curate because of the extremely short time 
allowed for injection and combustion. Good 
combustion is also difficult to obtain at 
high speeds without special combustion 
chambers. 

The gasoline engine can operate at speeds 
over 3,800 R. P. M.; in fact most mod
ern engines are rated at speeds ranging 
from 3,600 to 3,800 R. P. M. Overloads 
due to knocking are usually much lighter 
with gasoline engines and are easier to 
control. Diesel engines are considerably 
larger than gasoline engines of equivalent 
horsepower. 

Starting a Problem 

eliminates the usual fading, or dying, of a 
cold engine upon acceleration. In carburetor 
equipped engines, fading is caused by the 
cold intake manifold. Under partial throttle, 
the pressure in the manifold is low enough 
to cause a large part of the fuel to vaporize. 
When the throttle is opened wide, the. 
pressure immediately goes up almost to 
atmospheric, and most of the cold charge 
in the manifold condenses on the cool 
manifold walls. This condensation .makes 
the in-going charge of air and fuel so lean 
that the engine loses power, or else fails to 
fire entirely. Injection into the cylinders or 
near the valves assures quick acceleration 
with.out excessive choking to provide enough 
fuel for proper combustion. 

Fuel injection lnakes gasoline engines 
run ·more smoothly and more efficientfy, 
because incliviclual cylinder mixture control 
is possible. The ratio of air to fuel in a 
carburetor equipped engine must be rich 
enough so that the cylinders which are 
cheated of their share of fuel will get 
enough gasoline to run smoothly. The 
result is that the more favored cylinders get 
too much fuel and operate wastefully. 
Individual injectors on each cylinder elimi
nate this intake manifold distribution 
problem, since each injector can be aclj us ted 
to meet the needs of its particular cylinder. 

Efficient and Reliable 
The addition of fuel injection systems to 

gasoline engines simplifies the engines some
what, but again adds to the cost, and re
quires more elaborate fuel filters to keep 
the gasoline clean. Injectors and pumps for 
gasoline injection need not be as accurate 
in timing, nor operate at such high pressure, 
as Diesel equipment. Diesel ' fuel pumps 
operate at pressures over 2,000 pounds per 
square inch, while gasoline injection sys-

terns require only about 200 pounds per 
square inch. . 

Refinements. in design should help in
crease the rotating speeds of Diesels anq. 
cut clown their weight per horsepower. 
Several precombustion chambers have been 
clevelopecl which have aided remarkably in 
promoting good combustion at speeds as 
high as 3,000 R. P.M. Better fuels, and 
stronger, lighter materials will benefit both 
types of engine. 

In conclusion, the present preference for 
the gasoline engine over the ·Diesel for 
passenger car service is clue chiefly to the 
much greater first cost of a Diesel. A 
Diesel engine costs from three to four 
times as much as a gasoline engine of the 
same power. The high efficiency of the 
Diesel is not worth the adclecl cost to a 
pleasure car owner, because he generally 
does not keep the car long enough to have 
the saving in fuel pay the difference in 
initial cost. · 

The aclclecl weight of a Diesel would re
quire heavier automobile chassis design, and 
the resulting acceleration characteristics 
would not satisfy the majority of· car 
owners. The maintenance of a series of 
filters,· ·and the proper care of the fuel 
pumps and injectors would be a difficult 
and expensive problem for the average car 
owner. 

Diesels are well ·suited for heavy trucks, 
tractors, pumping machinery, electric power· 
generation, and other uses where an efficient 
and durable power source is needed. For 
trucks, their acceleration characteristics are 
not objectionable, and the saving in fuel 
can be great over long periods of operation. 
The advantages of gasoline engines, espec
ially in regard to. cost, weight, and ease of 
operation should keep this type of engine 
in passenger car service for a long time. 

Good starting ability is an asset in any 
automobile engine. Many Diesels are hard 
to start and require heavy duty starting 
equipment. With a high compresion ratio 
a Diesel should start on the first power 
stroke and have a very · short warm-up 
period. Some Diesels use a relatively low 
compression ratio, however, and are not 
able to heat the gas in the cylinder ade
quately to cause ignition because of heat 
Joss to the cool cylinder walls and combus
tion chamber. Electric glow plugs are then 
necessary to start the engines. The crank
ing effort needed to turn a Diesel is con
siderably more than that needed for a 
gasoline engine. Thus Diesel electric start
ers are often powered by two storage bat
teries in series giving 12 volts, instead of the 
customary 6 volts used for automobile 
starters. One make of Diesel used for 
heavy duty tractor work has a small built
in gasoline engine which is used solely for 
starting purposes. Gasoline engines, then, 
are relatively easy to start, when compared 
with Diesels. ·' . 

Modern Heavy Duty Diesel Engine 
C owrtesy Diesel Power and Transportat.on 

Experimental work is now being done on 
fuel injection systems for gasoline spark 
ignition engines because fuel injection has 
some desirable features which may make 
gasoline engines even stronger competitors· 
with Diesel engines. 

Gasoline is sprayed either directly into 
the cylinder, or into the intake manifold 
near the intake valve during the intake 
strokes of the piston. The setup avoids 
several of the drawbacks of the carburetor 
intake manifold systems so commonly used. 
The fuel used can be less volatile than 
gasoline, inasmuch as there is less op
portunity for condensation, and also the 
fuel is very finely atomized by the action 
of the nozzles. Fuels with much higher 
flash points than gasoline can be . used, 
thereby reducing fire hazard. Fire hazard 
is further reduced because a smaller amount 
of vaporized fuel is near the engine, that is, 
there is no intake manifold full of inflam~ 
mabie vapor to burn if the engine should 
back-fire. 

The warm-up period for fuel injection 
engines is snorter than that for the carbu
retor engines, because the intake manifold 
does not need to become. heated in special 
places- to vaporize the heavier ends of the 
liquid fuel. The injection engine also 
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nEWS In THE IHHTITUTE 

A. S.A.E. • The Minnesota chapter of the A.S.A.E. held 'its 
first meeting on Fr·iday, January 9. Mr. Paulsyn of the U. S. 
Civil Service Commission discussed the opportunities for Ag. 
Engineers in the Civil Service. The A.S.A.E .. wilLiJ-ga1n main
tain an information booth and checking service on ·the farm 
campus during Farm and Home Week in session at the Uni
versity Farm January 19-24. 

A.S.C.E. • The A.S.C.E. had its first meeting on Wednesday, 
Januar)~ 14. Th~ speaker was H. M._ Hill of the Northern 
States Power Company who talked on "The Experiences of a 
Professional ·Engineer." He also gave some pointers on seek
ing employment after graduation. Plans were also dJscussed 
for a sleigh ride to be held sometime in February. On January 
9, the ,A.S.C.E. showed a sound movie on "The Rolling of 
Structural Steel Shapes," which was released by the Bethleheri1 
Steel Company. 

A.F.;A. • The February issue of the American Fown,dryman 
will· include ·an article featuring the Minnesota chapter. which is 
the first and at present the only student chapter of the A.F.A. 
in.Jhe_.country._ The A.F.A. pledged $5.00 a year to the A.F.A. 
Cupola Research Committee· of which Professor. Fulton Holt by 
is local chairman. The A.F.A. has made several casting jobs 

-which tl~e Purchasing Department was unable to secure in out
. side fohndries. 

.· i School of Mines Society • Committees were appointed 
and plans .were inade for the annual Miners' Shindig, at the meet
ing of the SoCiety on Thursday, January 8. The Shindig has 
been tentatively set for February 7. Below is a list of com
mittees appointed by President William Glenn: Orchestra
Irv Mattson, chairman, Harry Dahlberg, Lyle Gutsche; Place
Gordon Campbell, chairman, Bud Hoerschgen; Favors~Garth 
Crosby, chairman, Walter Rembold, Robert Lindberg, Jim Topel; 
Chaperones-Paul Calmw; Ticket Design and Printing~Marlowe 
Nelson, chairman, Curtis Stannius; Ticket Sales-Ed Tyler, chair
man, Wray Schoor, Robert Lindberg, Carl Kunze, George Mc
Bride, John Reuler, Bob Erickson, Willis Chandler, Bill Johnson, 
John Cadwell; Publicity-Ken· Casselman, chairman, AI Annands, 
John Reuler. 

A committee was appointed to obtain speakers for winter 
quarter meetings of the Society. The committee is: AI An
nands, chairman, Don Church, John House, Butch Nothaft. 

A.S~M.E. • The A.S.M.E. held a meeting open to all engi
neers on Wednesday, January 14, at 7:30 p.m., in the physics 
auditorium. .Dean S. C.. L'ind talked on new developments con
cerning deferment for enginee-rs. A movie was shown and plans 
were discussed for a sleighr·ide about the first of February. 
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"' ' Books for the Tau Beta Pi bookshel£- have already been 
ordered and will soon be available in the Engineer-ing library, 
according to Miss Gertrude Veblen, librarian. The bookshelf 
was donated by the honorary engineering fraternity early last 
fall. Twenty-eight books, many of them best sellers in the last 
few years, have already been ordered. The list includes North
w,est Passage. by Kenneth Roberts, Nine Plays by Eugene O'Neill, 
Giants in the Earth by 0. E. Rolvaag, Grapes of Wrath by 
John Steinbeck, Chicago P'oems by Carl Sandburg, Short Stories 
by H. G .. Wells, Arrowsmith by Sinclair Lewis, Selected Poems 
by John Masefield, and the Story of Philosophy by William 
Durant. 

The fraternity has specified that all books be of a nontech
nical nature since it. is their desire to make literature of this 
type ava·ilable to engineers in the Engineering library. 

The books have been selected by the English department. 
Besides the original . $300 appropriation, Tau Beta Pi has 

provided an annual appropriation of $25 to pay for additions 
to the bookshelf. 

New e. e. etJ.Wl,d,e 
Winter and spring quarters, the 26 electrical engineering seniors 

majoring in communications will be given the opportunity to 
study an entirely new development in the electrical communica
tions field. This development has to do with the generation 
and detection of ultra high frequencies. By the use of these 
ultra high frequencies, airplanes can be detected at greater dis
tances than ever before regardless of weather conditions, hence 
the great importance of the' work at this t·ime. The University 
of Minnesota was one of the forty schools in the country, out
standing in the .field of radio communications, that was selected 
to teach this work. In connection with this, Dr. J. S. Webb, 
Associate Professor of Radio Engineering, attended a three 
weeks' conference at M. I. T. and Harvard to discuss training 
programs and research problems. The University has -received a 
$10,000 grant from the government for purchase and construc
tion of equipment to carry on this work. At present, every 
effort is being concentrated on the use of the'se ultra high fre
quencies for aircraft defense. However, there are many appli
cations in the communications field and some of the largest 
manufacturers of power eq~1ipment are predicting applications 
in the power field after the war. 

Engineers are too anti-social! So, at least, says the Tech 
Commission, and their plans for the winter quarter are aimed 
to drag _epgineers out from behind their slide rules and into the 
social ~i1irl. Chief among the quarter;s· social events will be . 
an all-Tech snnlite to be held sometime in January. The Com
mission is, also considering the formation of a Tech bowling 
league. 

Plans for Engineers' Day ate already under way. The com
mission expects to appoint an Engineers' Day cha•irman and 
organize committees early this quarter. 
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Two microphones fit against the sides 
of his Adam's apple. He doesn't have 
to hold this "mike"- his hands are free. 

Row can a lhroal microphone 
help ·win ballles? 

This throat microphone is something 

new-made by Western Electric for 

the nation's air forces. 

It picks up the vibrations from the 

flyer's vocal cords. Motor roar and 

machine-gun chatter don't get in to 

drown out his radio message. And 

the battle's outcome may depend on 

that message getti-i:tg through. 

This important device was devel

oped by Bell Telephone Laborato

ries, pioneers in the field of aviation 

radio, and was made in the same 

workshop as your Bell Telephone. 

It is among the many benefits 

which have grown out of Western 

Electric's long experience as manu

facturer for the Bell System. 

wesrern Electric ••• is back of your 
Bell Telephone service 
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mE 
An.o 

HOLLO 
\ \ ~- 'M NOT happy, I'm not happy at all," sez Rollo, "In fact 

-·rm very unhappy." · 
"And what, if I may ask," says Me, "is the cause of· 

this great sadness of yours?" 
Rollo mumbled something about "double trouble," and "it 

shouldn't happen to a dog, not even to an engirieer." I could see 
that Rollo was really and truly downhearted and being that I have 
a be-a-friend-to-your-fellow-man complex, I immediately resolved 
that 1 would try to help my bosom buddy out of his predicament, 
whatever it W<J.S. 

"Rollo," sez Me in m,y most tactful manner, "I and you have 
been chums fer a long, long time. Tell me what your trouble is 
about:" 

Rollo heaved. a· .sad sigh and moaned, "Chum, I've been sabo
taged by a guy\Irom Wesbrook Tech." This didn't/make much 
sense at first, but when Rollo muttered something ,about how fickle 
women were, I could see the situation at a glance. 

"I take it," sez Me; "that you've been having trouble with that 
wench of yours." · 

"That, ·in brief, is the trouble, the whole trouble, and nothing 
but the trouble," sez Rollo. "Women have absolutely no sense 
of loyalty at all. Who, I ask you, is it that has taken Sally out 
every Saturday nite? Who has bought her innumerable beers at 
the Harvard·· Grill? Who has kept her in cigarettes for the past 
four months? Me! That's who. And then what happens when I 
ask her for a ·date for New 'Year's eve? 'I'm sorry,' says she 
in her best turned-up-nose manner, 'bufi have an engagement with. 
a GENTLEMAN frorri general college by the name· of Jasper 
Higgenbotham for that nite.'" 

"Well, what are you going to do about it," sez me laughing to 
myself because me and Rollo have gone through this sort of 
thing before. Poor Rollo, he never seems to learn. I remember 
once there was a girl named Mary'-but then that's another story. 

"I'm going to become a hermit," sez Rollo, in all seriousness, 
"and go off in the woods by myself.'' 

"Come, come," sez me. "Don't give up, Rollo, old bean. We'll 
find a way out of this predicament." 

"And just what," he sez, caustically, "would yew suggest?" 
I'll ad'mit that this lack of faith in my ability had me taken 

aback for a moment, but I rallied to the cause and snapped back, 
"We'll fifth-column this other guy with a whispering campaign. 
vVe'll paint him so black that even his own mother wouldn't be 
seen with him." 

Jasper Proceeds to Be Painted 

~right and early the next morning, Sally got the following 
note in- her P.O.: 

To whoin it may concern: 
Beware of Jasper Higgenbotham, III. He is a dangerous 
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charaCter and goes around breaking innocent girls' hearts. 
It is rumored that he even wears shirts. Take warning
Do not play with fire. 

Yrs. trooly, 
A frien!d. 

From our vantage point behind a nearby post, Me and Rollo 
could see Sally's eyebrows raise perceptibly as she read the note 
and then carefully put it away in her purse. 

"Ah ha," sez Rollo. 
"It's beginning to work," sez Me. 
Throughout the following week, Sally was deluged with anony

mous notes and telephone calls painting the character of Jasper 
Higgenbotham, III, a very deep shade of black. She would find 
the notes stuck between the leaves of her books; brought to her 
by .the waiters in the Grill; slid under the door of her locker; 
and even incorporated in the sandwiches she bought in the drug 
store where a friend of Rollo's was a soda jerker. In short, Me 
and Rollo were putting on an extensive campaign designed to 
point out to Sally that Jasper Higgenbotham, III, was a first-class, 
all-around heel. 

How Rollo Sabotaged Rollo 

Two days before New Year's, I sez to Rollo, "Now is the time, 
Rollo. We have given this Higgenbotham a big build-down, and 
now is the time fer yew tew get the date with Sally for New 
Year's Eve.'' 

"You're right," sez Rollo, reaching for the phone and dialing 
Sally's number, "It should be a lead pipe cinch now." 

"Hello, Sally honey," sez Rollo, his voice dripping with molasses, 
"How about a date for New Year's?" 

That was the last Rollo said, but he spent several minutes listen
ing while Sally told him in no uncertain terms that she was not 
going out with him, and describing what a wonderful guy Jasper 
Higgenbotham, III, was. In her own words, "He's so suave,- so 
smooth, a man of the world .... " Rollo listened until he could 
stand it no longer and the.n weakly slid the receiver back onto 
the hook. 
Li~e Rollo said as we sat in the Grill on New Year's Eve, 

makmg New Year's resolutions and carving our initials ·in the table 
top, "Yah know;" sez Rollo, "Women are very peculiar people." 
And I think Rollo was right; 
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A L U rn 
A. C. Gerlach, B.A. and M.E., is now 

with the Public Works Department, Navy 
Yard, Philadelphia, Pennsylvania. 

R. W. Gemmell, E.E., has recently been 
appointed to the staff of the Emergency 
Products Divis·ion of the Westinghouse 
Electric Company to supervise government 
negotiations involving ordnance equipment 
and special defense products. Mr. Gem
mell joined Westinghouse in 1926 and 
worked as a railway equipment engineer 
until 1932. F 0 r the next seven years he 
served in transportation engineering and 
sales, and since 1939 has been in charge of 
aviation sales. 

'26 

'27 

'I· 

'33 

James 'T. Gow, Met.E., M.S. '28 visited 
in Minneapolis over the Christmas holi
days. Mr. Gow works at Batelle Memo
rial Institute in Columbus, Ohio. He is 
the assistant superintendent of the phy
sical testing laboratory. 

Ted Seth, Met.E., was recently ap
pointed chief metallurgist at the Twin City 
Ordnance plant at New Brighton. He has 
just returned from a six weeks' visit to 
the Frankfort Arsenal in Philadelphia, 
where he studied production methods. 

H. M. Splawn, Met.E., is an inspector 
of aircraft materials for the General Mo
tors Aircraft Division in Detroit. Splawn 
was in town over the holidays and called 
on members of the faculty. 

Francis V. Olson, C.E., is with the 
United States Department of the Interior, 
Fish and Wildlife Service. His work in
volves surveying, designing, drafting, and 
estimating. Olson reports that he is mar
ried and lives at 1831 2nd Avenue South, 
Minneapolis. 

'34 

'36 

98 

John A. Welles, Ael"O,, who was a Na
val Reserve· flying instructor, was killed on 
October 31 in a plane crash at Corpus 
Christi, Texas.· Lt. Welles was transferred 
from Pensacola, Florida, where he was a 
flight trainer, ·to Corpus Christi on Octo
ber 20. He was leading maneuvers held in 
connection with graduation exercises when 
his pursuit ship faltered and plunged into 
the sea. 

n 0 T E S 
'39 

W. Gordon Brierley, B.A. and E.E., 
was married on December 30, to Virginia 
Lee of Terre Haute, Indiana. . Brierley is 
engaged in defense work with the United 
States government in Washington, D. C. 

Maurice Juster, Ch.E., has recently left 
the Inland Steel Company where he was 
employed as a metallurgist in the cold 
strip mill. for a position with the Socony
Vacuum Oil Company. He lives in East 
Chicago, Indiana. ' 

Ward Simmons, Met.E., visited in 
Minneapolis over the Christmas holidays. 
He is employed by the Batelle Memoriq.l 
Institute and at the present is :doing re-
search work on creep testing. 

'40 

Ted Glson, Met.E., was in town dur
ing the Christmas holidays to visit his 
parents. Mr. Olson works in the metal
lurgical laboratory of Chrysler Motors 
and is also completing work for a 
master's degree. 

Walter Kosuba, Met.E., was recently 
promoted to a position as assistant general 
foreman of the chemical and metallurgical 
lab ·in the new Allis-Chalmers plant. The 
new plant is in West Allis, Wisconsin, and 
is making airplane motor superchargers. 

Roy E. Fre.dricks•on, C.E., has been 
stationed at Chanute Field, Illinois, for 
the past six months as an aviation cadet. 
Previously, Fredrickson had been with 
the Minnesota Highway Department for 
a year. He was then stationed with the 
coast artillery at Camp Haan, California. 
Also training at Chanute Field are Sy 
Johnson, }ohn Titus, Charles Archibald, 
and Walter Hurtley, all C.E. '40. 

'41 

Lloyal Bacon, ·Geol., was married on 
Christmas day to the former Miss Elaine_ 
Peterson, of Minneapolis. Mr. Bacon 
has recently left his job at the South 
W arks plant of the Carnegie-Illinois 
Steel Corporation, for a position with 
the government. He is now employed 
as a physicist in the Naval 0Pd'nance 
Department in Washington. 
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Fred Jackson, Geol.E., is employed as 
a metallurgist in the Rome Division of 
the Revere Brass and Copper Company 
at Rome, New York. On week ends he 
works as a geologist at a copper mine 
in New Hampshire. He will soon· be
gin teaching mathematics in a national 
defense course directed by the Univef".sity 
of Syracuse. · 

Paul H. Chalmers, E.E., was inducted 
into service July 15 at Fort Monmouth, 
New Jersey, and was assigned to the "Elec
trical Group." On September 14, Lt. Chal
mers sailed for England with a group .of 
electrical engineers who will study the 
anti-aircraft defense signal system. He ·ex
pects to be in England about eight months. 

'41 

Marius Cohn, Phys., is working for a 
maste_r's degree at the University of Illi
nois where he is also a teaching assistant 
in Physics. When Mr. Cohn was at 
Minnesota, he was a frequent contributor 
to the TECHNOLOG. 

Wallace Shapero, Ch.E., was recently 
assigned to work with the Ohio State 
Department of Health. He left the Sea
gram Liquor Company at Lawrenceville, 
Indiana, where he had worked since grad
uation, to join the United States Public 
Health Department. His work will be with 
the industrial hygiene in defense plants. 
His address is c/o Ohio State Department 
of Health, Columbus, Ohio. 

Al Cane, Ch.E., is with the United 
States Public Health Service, and has been 
assigned to the Illinois State Department 
of Health for work on mosquito control 
111 areas surrounding military camps. 

Charles Robert Johnson, Ch;E., is em
ployed as a chemical engineer by the Fire
stone Tire and Rubber Company, ·Akron, 
Ohio. His address is 715 West Market 
Street, Akron. 

Irving J. Dahlstrom, C.E., is a student 
engineer with the United States govern
ment. His address is Box 88, Diablo 
Heights, Panama Canal Zone. 

H. R. Sontag, Ch.E., has recently 
been transferred by the Goodyear 
Co. from their Jackson, Michigan, 
plan-t to Akron. He is doing experi
mental work with synthetic rubber at 
present. 

Baldwin W. Torell, M.E., is em-
ployed by the Canadian Industries, 
Ltd., in their Winnipeg plant. He is 
in line for his second promotion, that 
of plant equipment engineer. 

THE MINNESOTA TECHNOLOG, 1 anua.ry, 1942 
' ' 

From an Engineer's Standpoint 
THIS IS WHAT COUNTS 

COLLEGE CAFE 
612 Washington Ave. 

1st--GOOD FOOD 
2nd-REASONABLE PRICES 

3rd-PROMPT SERVICE 
4th-CONGENIALITY 

BOB BERENSON 

* Your 

Florsheim 

Shoe * Dealer 

BOB'S SHOES 
613 Marquette Avenue 

Also Standwear ............................ $5.00 to $6.50 

1211 LaSalle 
·Minneapolis 

MA. 5313 

FREE! 
To Engineers 
This book gives the 
use of photo tubes 
and gaseous dis
charge tubes in in
dustrial applications. 
including relays and 
light measurement. 

GET YOUR COPY NOW AT 

Distributors 
for RCA 

Commercial 
Sound, tubes, 
and electronic 

maintenance 
equip~ent 

LEW BONN'S 
506 Robert St. 

St. Paul 
GA. 2821 
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WISE 
E. H. MILLER 

)326 4th St. S.E. 
Minneapoiis, Minn 

ENGINEERS 
Preserve Their Notes 

and Reports 
~ 

Have, MILlER : 
Bind your worn books-SOc 

and up 

Notes and Reports-20c- up 

Themes and fheses $1.25 
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BE AS LOYAL TO EA£H OTHER 
RS WE~A-RETOTHE NATION 

... This is the theme; that 36,000 copies of Bruce Pub
lications are carrying to merchants of the North

west. 

Today with our nation engaged in total war, it 
.becomes the clear duty that existing agencies of 
distribution carry on. Some wants may be unsatis
fied but needs must be met. Some services may 
have to be curtailed _but the flow of merchandise 
from retailer to consumer must go on. 

TWIN CITIES MARKET WEEK-FEBRUARY 2 TO 
7, is dedicated to the Northwest retailers and to the 
public through them. 

BRUCE Trade Publications today represent the 
direct means Jor -manufacturers and wholesalers to 
maintain their lines of communication with their 
customers and prospects thro_ughout the territory. 

BRUCE PUBLISHING COMPANY 
MINNEAPOLIS SAINT PAUL 
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Dr. R. M. Sutton 
Physics Depc;trtment 

By Stan Gendler, M.E. '44 

'~
~~ HEN he was invited to speak at a recent A.I.M.E. 
,, . meeting, the notices listed Dr. R. M. Sutton as the 

country's leading "gageteer" but, the notices not
withstanding, his gadgets and not his gags are his claim to 
fame. On a one-year leave of absence from Haverford Col
lege in Pennsylvania, smiling Dr. Sutton teaches sophomore 
physics in the Institute of Technology. Through practical ap
plication of his "five and ten cent store" gadgets he hopes to 
make physics interesting enough :so that students will do some 
thinking of their own. 

Born June 23, 1900, his early youth was spent in Denver, 
Colorado. In 1918 he began his higher education at Haverford 
College.' Here he was elected to the Phi Beta. Kappa while 
earning his bachelor's degree. After three years' as instruct~r 
at Miami University, he earned a teaching fellowship at Cali
fornia Institute of Te_chnology, where he received his doctor's 
degree in 1929. Dr. Sutton returned to Haverford in 1932, and 
in teu years had risen to the position of associate professor, 
second high in the physics department. • . · 

In 1938 Dr. Sutton went to Europe, whdre he visited various 
physics laboratories in England and Holland. Mrs. Sutton and 
their children joilled him in traveling through France, Switzer
land, Germany, and return to the United States. The spring 
o£'1940 marked the beginning of his now frequent lecture tours; 
and he and his gadgets went to several prominent schools, 
including· Ohio State, Duke, Kentucky, and Citadel. At one 
lecture in Pennsylvania, Dr. Sutton was demonstrating th.e 
surface tension of oil on water by having a live duck swim
ming in a tank. By adding a certain chemical to the water, 
the surface tension was lessened and the duck slowly sank 
in spite of considerable desperate paddling. The duck was up 
to his chin in water and crying for help when Dr. Sutton lifted 
him up. In the interim two elderly ladies in the audience had 
passed out from worry. 

During the summer, Dr. Sutton and his sons go to Colorado 
f0 r horseback riding and mountain climbing, the latter being 
one of his major hobbies. Other sports he takes part in are 
swimming, baseball, and soccer. 

On lc0;1ve Jrom Haverford, Dr. Sutton and his trunkloads of 
gadgets. are to be here at Minnesota for a year. He is a 
member of Sigma Xi, American Physical Society, and Franklin 
Institute. Last year he was made president of the American 
Society of Physics Teachers, quite .an honor for a young man 
of forty-one. His book, Demonstratizw E.1:periments in Physics, 
is a collection of the experiments of some two hundred 
physicists combined with his own. The book has won wide 
acclaim and has become the standby of physics lecturers. 

Though Dr. Sutton does research on ionization and atomical 
physics, his main efforts are devoted to devising gadgets that 
demonstrate physics theories. 
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606 Washington Ave. S. E. 
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ENGINEERING 
COLLEGE 
MAGAZINES 
ASSOCIATED 

Perhaps you have wondered just 
what the line, Members of Engi
neering College Magazines, Asso
ciated, on the table of contents 
page of each issue of the "Minne
sota Technolog" means. What 
purpose does ·this society of col-

Who belongs to the group? 

The E. C. M: A. is 'an association of established magazines, 
one of whose principal objects is to make the engineering 
college journal a more attractive .advertising medium to 
national adv:ertisers. It was founded in 1920 with this pur
pose in mind, and to help the member magazines improve 
their .editorial -quality 'and general make-up. Since the time 
of its founding, the E. C. M. A. has grown steudily until now 
it includes 28 college magazines. -

By organizing this society, requiring the member maga
zines to publish joumals of uniform sizes and' to come up 
to certain :;;tandards, the problem of soliciting national ad
vertising became a much simpler one. Through the efforts 
of. the E. C. M. A. all of our national advertising is obtained, 
and this indeed provides a sizable share of. our income 
which makes it possible for us to put out a better and more 
interesting magazine. · 

Then the question arises,, why do these large companies 
advertise? What benefits 'are derived from soliciting en
gineering students who as yet have nothing to do with 
business? The answer· is that they are soliciting good will 
which will pay dividends in the future. You and I are the 
ones that in the yeqm to come will be de'Uling with these 
companies, We are t{re purchasing agehts·'who will be buy
ing their goods, or w.e may be selling goods to th.;lm; in 
any event it is then that their present investment in adver
tising with the college magazines will pay dividends. For 
through their continued advertising we have a knowledge -. 
of their functions, of their personnel, 'and of the services 
they perform to the people of the world. All of this back
ground of these companies will not be forgott!')n by the 
students who are the important men of tomorrow. 

These then are the purposes arid functions of the E. C. 
M. A., and the motives underlying the· national advertis
ing in engineering college magazines. It is our hope that 
the E. C. M. A. will grow, and that more companies will 
come to see the benefits d!')rived from advertising in our 
magazines, That more concerns w.ill. make an investment 5 

j In tho good will of tho futmo induetri~~;:~,:·.:~~~~:T ! 
~lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllflllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllnllllllllllllllllllllllllllllllllllllllllll~ 
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Webster's Collegiate Dictionary 
(Indexed) .......................................... $ 4.00 

Hudson's Engineers' Manual. ......... 

Handbook of Chemistry and 
Physics ............................................. . 

Mark's Handbook for Mechanical 

2.75 

3.50 

Engineers .......................................... 7.00 

Standard Handbook for Electrical 
Engineers (new edition)................ 8.00 

Merriman Handbook for Civil 
Engineers . . . .. . . . . . . . .. . . .. . . . .. . .. .. . . . . . .. . .. . . 8.00 

Peele Handbook for Mining 
Engineers ( 2 Vol.).......................... 12.00 

Perry Handbook for Chemical 
Engineers (new edition)................ 7.50 

Wiley Handbook Series: 

-Eshbach Handbook of Engineer-
ing Fundamentals ...................... 4.00 

:c I . 

Kent Handbook for Mechanical 
. Engineers-Power .. .. .. .. .. .. .. .. .. .. .. 5.00 

·Kent Handbook for Mechanical 
Engineers-Design .................... 5.00 

Pender Handbook for Electrical 
. Engineers-Power .. .. .. .. .. .. .. .. .. .. 6.00 

Pender Handbook for Electrical 
Engineers-Communications.... 5.00 

Urquhart Handbook for Civil 
Engineers . . . .. . . . . . . . . . . .. . . .. . .. . . . . . .. . . . . . 5.00 

,Professional 
[olleges Bookstore 

Basement Main Engine~ring 
Building. 

-----------------~--,----

BY GLENN BAKKEN, M.E. '42 

I JIM MITCHELL, M.E. '42 

January Woe: 
If it's funny enough to tell it's already been told. If it hasn't 

been told it's too clean; and if it's dirty enough to interest an 
engineer the editor gets kicked out of school. 

And the editor was such a nice guy ... . ·- . "Jack, are you sure it is I you are in love with and 
not my· clothes?" 

"Test me, .darling." . . -. 
Let me live in a fraternity house, 
Where the brothers are bound by a tie. 
Where one man's gin 
Is another man's gin 
But hands off that quart of rye. 

• • • 
It has been wisely said- "Drinking ·of water will prevent 

stiffness in the joints."- But the trouble is that most joints 
don't serve water. 

• • • 
Itches is something that wl1-en a recruit is standing at attention 

his nose always. 

• • • 
First Little Bird: "Don't I recognize that brat sit-

ting down below on that bench below?" 
Second Little Bird: "Yes, that's the kid who shot 

at us with a slin,g shot yesterday." 
First Lit.tle Bird: "Well, what are we waiting for?" 

• • • 
"I've never kissed a girl in my life." 
"Well, don't bother me. I'm not running a prep 

school." 

• • • • 
"Johnnie, did you want to leave the room?" 
"Say, teacher, you don't think I'm standing here hitch-hiking, 

do you?" 

• • • 
Two drunks were standing on a street corner wheti 

a nude woman went running by. 
First Drunk: "Shay (hie) did you see that?" 
Second Drunk: "(hie) Sure." 
First Drunk: "Boy, how would you like (hie) to see 

her in a sweater?" · 

• • • 
There are a lot of young couples who don't neck in parked 

cars. The woods are full of them. 

• • • 
And then there's the story of the two -Japanese Sta-tes-

men who jumped out of a hotel windoiu because they 
fottnd an American vessel under the bed. · 

• • • 
Little Girl: "Gee, I'm lame from that horseback ride. I'll 

never go near a horse again." 
Little Boy: "Don't talk like that. The average person has 

a tender spot in their heart for horses." 
Little Girl: "Yeah? \/\fell, judging from where I ache I must 

be below· average." 

• • • 
Small Fry: "Shine your shoes, mister?" 
Grouch: "No." 
Small Fry: "Shine 'em so's you can see your face in 

'em?" 
Grouch:· "No." 
Small Fry: "Coward." 
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THE SECOND DISCOVERY OF ·AMERICA 
In America, science is discovering a vast new world-a 

stupendous world that Columbus never dreamed of. This 
new America is boundless. Its riches are infinite, thanks in 
large measure to the magic of synthetic organic chemistry. 

One of the discoveries in this field is an amazing series of 
synthetic plastics-"Vinylite" resins. 

In one form or another, these astounding materials appear 
in such diverse essentials as food-can linings ... and tank-car 
linings; as airplane cockpit covers ... and non-flammable in
sulation for vital electrical wiring; as corrosion-resistant 
wrappings for cross-continental pipe lines ... and welders' 
goggles; as the thin film on paper which is put inside bottle 
caps ... and as the invisible interlayer in the sandwich of 
safety glass. 

"Vinylite" resins can he formed, drawn, laminated, and bonded. 
In basic form, they are odorless, tasteless, and non-toxic, and range from 
non-flammable to slow-burning. They can be made stiff or flexible ... 
hard or soft .•• colorless or almost any color nnder the snn ... trans
parent, translucent, or opaque. And the result is resistant to oxidation ... 
waterproof ... alcohol-, alkali-, and acid-resistant. 

These unusual properties have created a heavy demand for "Vinylite" 

resins, particularly to meet defense needs. This is why it is not possible, 
at present, to supply all manufacturers of articles for personal and home 
use with all the "Vinylite" resiqs needed. Against the return of more 
normal times, when larger quantities for normal uses will again be aYail· 
able, manufacturers are invited to test these new plastics ... to deYdup 
new and improved things to be made from them ... so that all can lo<'rwfit 
from the discovery of "Vinylite" resins. 

"Vinylite" resins and plastics are supplemented by the well-kn01rn prod· 
ucts of Bakelite Corporation. The resins themselves are producPd by 
Carbide and Carbon Chemicals Corporation. Certain elastic sheeting.; afl(l 
films are made from these resins and marketed by National Carbon Com· 
puny, Inc., under the trade-mark "Krene," while other compounded forms 
useful in electrical insulation are marketed by Halowax Corporution. 
The manufacture of all these products has been greatly facilitated by the 
metallurgical experience of Electro Metallurgical Company and Ha~·nes 
Stellite Company and by the metal-fabricating knowledge of The Linde 
Air Products Company. All of these companies are Units of Union Car
bide and Carbon Corporation. 

CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd Street (![!:! New Yorl;, N. l". 

Producers of Synthetic Organic Chemicals 



A TAP LOOKS QUITE SIMPLE 
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BUT ••• 
To make a aood tap for a particular job 
may require a special kind of steel, expen
sive automatic machines, milling machines, 
accurate grinders that will finish threads to 
dimensions much less than a human hair, 
and years of experience in heat treatment. 

These are some of the reasons why it pays 
to look for the "G.T.D. Greenfield" trade 
mark on taps and other threading tools
the mark of the oldest and largest company 
in the business. 

GREENFIELD TAP AND DIE CORPORATION 
\ 

GREENFIELD, MASSACHUSETTS 

TAPS • DIES • GAGES • TWIST DRILLS • REAMERS' • SCREW PLATES • PIPE TOOLS 

$bon_,! 

* 
Don•t 
Miss 
It! 

* 
7Ae 

/Jtilte,.J ' ~Ailu/i9 
A Tradition of the Institute 

DANCING SOUVENIRS 

DYCKMAN HOTEL 
Tickets- Any Miner Has Them 

BY BRUCE TORELL, M. E. '42 

You can attribute this January issue to a last minute rush to 
top all previous last minute rushes. That blank white page 
you might encounter contains this year's quota of censored 
jokes, which should prove to any skeptics that the jokes are 
censored. 

• • • 
You contributors to Stray Scraps may or may not find your' 

choicest bits of humor in this month's Tech Tock, depending 
entirely on their relative degree of pollution. The authors of 
this most widely and broadly read column have obviously 
been the victims of a revival meeting since it was not found 
llecessarv to remove one of their offerings. Or does the editor 
need reviving. · 

• • • 
Given a full page this month on account of its particular 

timeliness what with spring coming around in a brief pause 
of sixty-five clays is Me and Rollo's expose on the perfidy of 
the female. It should serve as a warning to all unsuspecting 
young wolves to either buy their suits at the Acme Tent Com
pany or join the I-play-'Spit in the Ocea~n'*-with-her-mother 
club. If you are desti11ed to become the latter type, a lyric 
which should match your most antifemminate moments is, "A 
woman's a two-face, a worrisome thing who'll leave you to 
sing , the_ Bhtes in the Night," the parti~1g shot of a record by 
the same name. Most popular is Woody Foundation Ball 
Herman's version-strictly saloon music as Vern Setterholm 
would put it. 

• • • 
C"'using more comment around the Log office than the last 

time somebody paid for a candy bar, this month's "Ace in 
the Hole?" seems to require a week in absentia on the part of 
the editor, who it is said has a long neck which he insists 
on sticking out. A least the article steers the imagination into 
a good -Channel. 

• • • 
Ho·pe y>OU enjoyed the first Tech Twilite. The record's were 

chosen by an engineer who spends a good part of his time at 
the end of a stag line and can thusly concentrate on hearing 
the music. Triangle Fraternity was kind enough to supply 
some of the newer platters. Intermission entertainment by 
campus talent is planned for the next event; that is, if Fred 
Allen doesn't ·c-ollect it all first. 

• • • 
Next month we hope you'll be reading, "Minnesota's Natural 

Resources" and "Airports for Defense" to mention only a 
few of the features of another greater MINNESOTA TECHNOLOG. 

Or, considering the times, perhaps we should say next month 
we hope you'll be reading period 

• • • 
*A lowdown form of double solitaire. 
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SWBBPING STBBJ. WITH A BROOM or I'I.AMB' 

SWEEPING over metal structures and 
structural parts this modern broom 

of fire prepares metal surfaces for a 
long-lasting, protective coat of paint. 
It is the Airco Flame Cleaning Process 
and removes rust and scale and dehy
drates metal surfaces as it cleans. It 
provides a warm, dry surface condu
cive to a lasting paint job and assuring 
a faster one. Flame cleaning is the most 
effective method yet devised to pre
pare metal surfaces, new and old, for 
painting and repainting. Ultimate main
tenance costs are lower. 

Versatile is the oxyacetylene flame. 
It provides better and faster ways of 
making machines, engines, ships and 

tanks by shaping thin steel plates or 
heavy slab forgings and structures with 
economical ease and with a high de
gree of accuracy. The oxyacetylene 
flame hardens steel to any desired de
gree and depth. It softens steel, or 
bends it, or straightens it. It removes 
scale from billets, castings and forgings. 

Posslblyyou are interested in learning 
more about the machines and appara
tus which harness the Airco oxyacety
lene flame and put it to work in so 
many different ways. If so, write for a 
copy ·of the pictorial review "Airco in 
the News" to the Airco Public Relations 
Department, Room 1656, 60 East 42nd 
Street, New York, N. Y. 

AIR 
REDUCTION 

~ene1'd {#ce6: 
60 EAST 42nd STREET, NEW YORK, N. Y. 

In Texas: 
Magnolia-Airco Gas Products Co. 

DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR G.i;\.S WELDING OR CUTTING AND ARC WELDING 



STEPPING on the gas to produce a speed increase of 
· six feet per day along a highway wouldn't break any 

speed laws. But six feet extra per day makes engineers 
hang on their hats when the traveling is through solid 
rock. And that's the added progress being made by the 
company excavating the eastern portal of the new IJ
mile Continental Divide tunnel by the installation of a 
new ventilating system utilizing G-E hwtors al1cl control. 

The system saves 20. minutes in the time between 
shooting each blast in the tunnel and getting back to 
drilling again. Fans spaced along the tunnel start up 
immediately after the blast, suck out the gas and smoke, 
and then reverse and blow fresh air into the tunnel. 
The fans start in sequence, with an interval of 20 seconds 
between each, so as to prevent building up large difFer
ences of pressure. 

The tunnel is being excavated by the S. s: Magoffin 
Company, under the direction of the U. S. Bureau of 
Reclamation, to bring water for irrigation and power from 
Grand Lake, on the western slope of the Continental 
Divide, to the eastern slope. 

CR££PY BfJSBN£SS 

STEEL, or any other solid materi~l for that m,atter, 
deforms and creeps when subjected to heat and 

stress. But how much a given piece of steel in, say, a 
steam turbine, is going to creep during its life of 10 or 

20 years is something a designing engineer can't wait 
10 or 20 years to find out. 

That's why all sorts of accelerated creep tests have been 
tried-ways to get a hurry-up prediction of the behavior 
of metal in service. Dr. Saul Dushman (U. of Toronto 
'o4), assistant director of the G-E Research Laboratory, 
has thrown some new light on this problem by ~levising 
a method that produces extensions in length of as much 
as half a per cent an hour. By it he can get information 
in a clay or two that would have required months by older 
methods. 

The method consists of loading a thin wire of the metal 
with a weight, heating it with an electric current to a 
bright red heat in an atmosphere of nitrogen, and measur
ing the extension. The results seem also to suggest that 
creep does not occur atom by atom along the length, 
but rather in the movement of groups of atoms numbering 
from 50 to woo. 

95% PERfECT 

M ILADY will find her reflected charms brighter if 
her mirror is coated with silver, but that reflection 

will wear better if the coating is aluminum. That's what 
Frank Benford (U. of Michigan 'IO) and W. A. Ruggles,. 
of the G-E Research Laboratory, found when they tested 
37 kinds of mirror surfaces. 

Silver evaporated onto the front surface of the mirror 
from an electric filament reflected 95 per cent of the in
cident light. The initial, score for aluminum' was only 88 
per cent. But six months later the aluminum mirror was 
just as good as ever, while the silver one had deteriora\ed 
considerably. 

Gold, incidentally, scored third among the pure metals, 
reflecting 82 pe·r cent of the light. But while all the other 
metals gave their best' results when evaporated on the 
front surface of the mirror, gpld worked best when de
posited on the back, as is the practice with ordinary 
looking glasses. 

GENERAL. ELECTRI.~ 
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Science Shoulders Arms 
What science in the past has done for peacetime 
America needs no recounting. 

But science today tackles a grimmer job. Re
search now must give America at war the fighting 
weapons she needs. 

That's why Westinghouse Research Engineers
working in one of the world's leading laboratories
are devoting their full time to the nation's defense 
requirements. 

We wish we could tell you about some of the 
remarkable things they've done already. 

We shall-later. 
Ever since its inception, Westinghouse has 

sought out and trained engineering talent, 
encouraged engineers to develop and work out 
new ideas, made itself an engineer's company. 
We're proud of the way ·our engineers have 
adapted themselves to creating and producing 
wartime equipment. 

Westinghouse @ 
"An Engineer's Company," Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 



How to Slice a Meteorite! 

Interesting, too, are the 
many industrial uses for 
Carborundum-made abrasive 
grains. They help polish 
and finish countless prod
ucts, from cutlery t~plow
shares, from the bevelling 
of glass to the lapping of 
transmission gears and the 
grinding of optical lenses. 

Ever see a shooting star? 
There are about 7,500,000 
every night! Most of them 
burn up in the outer at
mosphere, and t~e few that 
reach the earth are man's 
only material link with 
celestial space. For·exam
ination and study, these 
hard, dense meteorites 
are easily sliced with a 
special type of bandsaw 
using Carborundum Brand 
Abrasive Grain as cutting 
agent, then finished with 
finer grain and powders. 

Whatever may be the use of grinding wheels, 
coated abrasives and other abrasive prod
ucts in the industry you enter, you'll find 
our outstanding research, manufacturing 
and engineering facilities can render a real 
service. Write The Carborundum Company, 
Niagara Falls, New York. 

DUM 

Carborundum und A1oxite are registered trade-marks of 
and indicate manufacture by The Carborundum Company. 
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THE DEVELOPMENT and production of syn
thetic aromatic chemicals is a division of 
Dow's activities that is rapidly growing and 
constantly revealing new market possi
bilities. They are chemicals necessary for 
the creation of both fragrance and flavor 
in a wide variety of products. 

The delightful fragrances of the rose, the 
gardenia and the orange blossom are 
being recreated with the aid of an ever 
increasing number of perfume bases. 

Tobacco, chewing gum, soft drinks and a 
host of other well-known everyday products 
likewise benefit through the accentuation 
of their flavor characteristics by Dow aro
matic chemicals. 

These interesting products, resulting from 
Dow's rich background of knowledge and 
experience in advanced chemical re
search, represent a promising phase of 
Dow's varied program of chemical develop
ment and production. 

THE DOW CHEMICAL CO.MPANY, MIDLAND, MICHIGAN 
NEW YORK • ST. LOUIS CHICAGO SAN FRANCISCO LOS ANGELES SEATTLE HOUSTON 
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For a long time we've sought a word to de

scribe what we all work at hard here at Alcoa. 

It takes a very special word to describe 

making aluminum cheap, making it versatile, 

finding totally new places to use it, and then 

helping people use it where they should. In 

war times it takes a very special word indeed 

to describe, also, the ingenuity and daring that 
"\ 

can make, almost overnight, three and four 

and five times as much aluminum as was ever 

made before, and make it cheaper than ever. 

IMAGINEERING is the word. What alumi

num did for civilians, what aluminum is doing 

for our armed forces, what aluminum will do 

in the future, all come out of that one word. 

lmagineering is letting your imagination 

soar, and then engineering it down to earth. 

At Alcoa we have engineers with almost every 

kind of diploma, scientists with almost every 

"key" we know. Yet whatever career they fol

low with us, their real field is lmagineering. 

They work at it hard. They get results. The 

importance of aluminum is their own doing. 

We at Alcoa would like nothing better than 

that our company be known everywhere as the 

place they do lmagineering. 

ONE PAGE FROM THE AUTOBIOGRAPHY OF 

ALCOA ALUMINUM 
• This message is printed by Aluminum Company of America to help people to 

"•""'"·" understand what we do and what sort of men make aluminum grow in usefulness. 
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A U T H 0 R S 
This month the TECHNOLOG introduces the only girl upper

classman in aeronautical engineering, Miss Margaret Stickles. 
Her story on airports is 
a natural result of her 
interest in aeronautics. 
Margaret's interest was 
kindled long ago when 
she and her brother made 
model airplanes together. 
Her brother is now a 
master mechanic at the 
Oxmand, California, air
port, and Margaret is 
taking aeronautical engi
neering. She hopes that 
she will be able to be
come a navigator on a 
Pan-American Clipper 
when she leaves the Uni
versity. 

Margaret likes to hike 
around the hills of her 
home town, Red Wing, 
Minnesota, and to eat 

hamburgers. This quarter she has started to bowl, "with high 
enthusiasm and low scores." 

·Margaret is a member of the I.Ae.S., the University Flying 
Club, and the Pi Delta Nu sorority. . . . ' 

I 
No newcomer to TECHNOLOG readers is genial, goateed, Her-

bert Scobie, instructor in foundry practice. This month, Mr. 
Scobie has written a timely important article on Metals for 
Defense. 

After graduating from the University of Minnesota in 1935, 
with a Bachelor of. Chemistry degree, Mr. Scobie went to work 
for the Strutwear Knitting Company. He later transferred to 
the American Hoist and Derrick Company as chief chemist and 
then back to the University as an instructor. His courses in ad
vanced foundry practise are well-known for their interesting 
content. 

Mr. Scobie is serving his second term as alumni president of 
Triangle fraternity and is a member of the American Society 
for Metals, the American Foundryman's Association, the Army 
Ordnance Association, the American Chemical Society, and the 
Minneapolis Society for Fine Arts. 1 

Active in Boy Scout work, Mr. Scobie has served as camp 
director at Nest Lake an'd at Lake Sylvia. Teaching a national 
defense course prevented his attendance at camp last. summer, but 
he hopes to get back to nature this year. Squash, swimming, 
and figure skating are Mr. Scobie's favorite sports. 

• • • 
A prodigious writer is Don Baer, Ch.E., B.Ad. sophomore. 

Last November, Don wrote a feature article on pipe lines in the 
oil industry. He has collaborated with Ed Knight on several 
TECHNOLOG surveys, and this month he has contributed Research 
at 111inne•sot'a. 

For a complete story of Dan's eventful life the reader is re
ferred to the Authors' section of the November· TECHNOLOG. 
Don says that, since then he hasn't lived, he has only studied . 

• 
The editorial p·olicy of the TECHNOLOG is to present material for 

technology students which it is hoped will strike a happy medium between 
the ouperficial and the highly specialized 

The MINNESOTA TECHNOLOG is published monthly, October 
through May, by the students in the Institute of Technology of the 
University of Minnesota. 
Th~ purpose of the TECHNOLOG is two-fold: first, to put in the 

hands of TECHNOLOG subscribers highly worth-while and interesting 
reading material; second, to offer technology students an invaluable oppor
tunity to get writing, selling, and working-With-others experience. 
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• 
BY STAN GENDLER, M.E. '44 

The use of films, on lenses to reduce reflection is a topic 
Joseph Valasek, professor of physics, is well qualified to dis
cuss, for besides his classes in sophomore physics, he teaches 
ail a·clvanced course in 
optics. 

After graduating 
from the Case School 
of Applied Science in 
1917, Prof. Valasek 
worked for the Bu
reau of Standards 
during the last World 
War on methods of 
annealing optical 
glasses for fire con
trol instruments. 
After the war, he 
came to the Univer
sity of Minnesota 
where he received his 
doctor's degree in 19Zl. He taught at the University until 1928, 
when he journeyed to Sweden on a leave of absence to study 
x-ray procedure in the laboratory of Professor Sigbahn. Since 
then he has carried on continuous research with x-rays and to
clay he is using x-rays to get data on the electronic energy levels 
which distinguish the various solids. 
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Faculty: T. I. Taylor, C. E. Koepke, 
E. H. Comstock. Students: Members at 
large: Arthur Brickman; Henry Stinger, 
Thomas Matteson; Others: Dale Ddnk. 
water, Aero. E: ; Ho"fard Lindow, A~r.E.; 
Charles Dahlgren, C:E.; Edward Cisek, 
Ch.E.; Richard Matthews, Chern. ; Eugene 
Ecklund, E. E.; James Mitchell, M.E.; William Glenn, Mines . 
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E. H. Comstock, H. ·C. Richardscm. 
Students: William Stanley, Arch.; Ali,Jert 
Wedge, 1\!.E.; Paul Moran, E.E.; Ivan 
Jenson, C. E.; Lawrence Carlson, Aero. 
E.; Don McClure, Chem.; Emery Skoog, Mines. 
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• 
Frontispiece ••• 

The frontispiece cut is through the 
courtesy of the \:V estinghouse Electric and Manufacturing Company. 

• 

This month's cover cut shows a T. W.A. 
Strato•liner idling on the apron in front 
of the hangar. Photo courtesy STEEL HORIZONS. 
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YOU ARE An 

EnGinEER 
~r . O:U are an engineer-a man who builds. 

But more than this, you must be a man 
who builds with a purpose and with vision. 

The world is in a turmoil today. The gov
ernment is recruiting all available man power 
for the armed forces of the nation. The cry
ing need is for men-hundreds of thousands 
of men. But even with this great need for 
men, you, as engineering students, are being 
deferred from the draft. Why? 

The immediate reason is because the pow
ers that :be evaluate engineers in terms of in
creased production of guns, tanks, airplanes, 
and other instruments of war which we need 
now and in the near future. Engineers are the 
men who have the technical knowledge, the 
"know how," ta: produce these things-tn pro
'duce them better and to produce them faster. 
Right at the moment the engineer is best able 

. to serve his country in his own profession. 
Let us lank, however, beyond the immediate 

need for engineers as makers of instruments 
of destruction. Let us look to the future. 
What will happen when this war ends, as it 
must eventually? This world will be on the 
verge of moral, mental and economic chaos. 
When all our productivity has :been turned 
into the channels of destruction, as it must be 
if we are to win this war, we cannot expect to 
return immediately to a normal peacetime 
life. 

The world will have to be rebuilt. The 
change-over from war to peace is going to re
quire the introduction of new methods and 
revision nf the old. It is here that the engineer 
can do the most good. 

The engineer has been taught a method of 
thinking which enables him to understand a 
problem, consider it from all angles, and.carry 
it through to a logical solution. It is this meth
od of thinking that mu~t be used during the 
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reconstruction period following the war if so
cial and economic chaos are to be avoided. 

At the end of the war, engineers will be in 
a strategic position to assume leadership in the 
reformation of a peacetime society. Engi
neers enjoy the advantage of being the "Key 
Men" in our present war-basis society, and 
there is no reason to believe that this situation 
will change when the war has ended. The en
gineer has gained the respect of the people. 
They recognize his ability to get things done 
and done right, and with this recognition they 
look to him as a leader. 

But-with leadership comes responsibility. 
Responsibility to his fellow men and respon
sibility to himself. You, engineers, must train 
yourselyes to meet this responsibility. You 

- must not only have a sound technical knowl
edge, but you must also be a~ble to realize the 
social and economic results which will arise 
from the application of that knowledge. You 
must equip yourselves with enough knowledge 
of our social and economic structure to enable 
you to apply your method of thinking not only 
to the new technical problems which will arise, 
but also to the broader problem of how these 
new technical developments will affect society. 

Yes, you are an engineer. A man who 
builds. But more thim this, you must be a man 
who builds with a purpose and with vision. 

JAC.K ROCKWELL 

Assistant Editor 
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I 

BY MARGARET E. STICKLES, AERO E. '44 

r OR more than a year now, national r defense measures have been· of fore
most interest to the American people. 

Since the outbreak of the present war .in 
Europe, the United States has taken steps 
which will provide for the defense of our 
country. Of still more importance are the 
events of the past few weeks, when actual 
attacks have been made on American
owned property, ships and American citi
zens. The Japanese declaration of war upon 
the United States has brought home the · 
realization that "it can happen here." 

The present emergency is forcing the ·de
velopment of our aviation industry far· be
yond that which would take place in normal 
times. The demand for some fifty thou
sand military aircraft for the national de
fense program has put the airplane factories 
on a wartime basis. For many years our 
airport construction has lagged behind the 
increasing need for good airport facilities, 
and the defense program has given us a 
real beginning for a natio!lal airport pro
gram. 

Expansion Is Inevitable 

Airport expansion is inevitable for rea
sons other than military need. Because of 
the defense program and the state of emer
gency that now exists, a large number of 
our airports have been closed to private 
fliers. If this war continues for an ex
tended period of time, we will need the 
services of our civilian pilots. We will, 
therefore, have to provide airports not in 
use by our military forces from which our 
private pilots may fly. More civilian pilots 
will have to be trained and aviation schools 
are expanding to take care of this need. 

Our present airports must be expanded 
and our new airports developed along Jines 
that will provide better service for our 
pilots. These pilots are finding that the 
present airport system furnishes very little 
maintenance for the light-plane owner. This 
statement does not, of course, apply to all 
airports, but a large number of them over
look the private flier in preference to the 
airlines. It has often been said that the 
light-plane industry is one of the most im
portant factors in future aviation; there
fore, the pt'ivate pilot certainly has a right 
to demand bettet: service from the airports 
which he uses. 

Since the cost involved in building and. 
maintaining strictly military. airports is so 
high, it is necessary to use civil airports 
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for military purposes during times of war. 
Because of this dual role played by many 
municipal fields, the equipment and per
sonnel of these airports must be such that 
both functions can be carried out success
fully. Every airport that can fill this role 
will add to the United States' military and 
commercial strength. For this reason, all 
airports constructed in the future should be 
designed to fill these two purposes. 

A recent million dollar appropriation has 
made it possible for the CAA to take over 
the traffic control of 39 airports where both 
military and civilian activities are being 
c~rried on. It is believed that this gov
ernment control will prove to be more effi
cient during the present crisis. 

For the present fiscal year, the CAA has 
been allowed almost $95,000,000 for air
port work. More than $61,000,000 of this 
sum has been authorized to begin 149 new 
projects. Surveys are being carried on at 
almost 200 different locations from which 
these 149 sites will be selected. Many of the 
sites are already in use as air fields so that 
locations such as these will call for im
provements, rather than new airports. 

These airports will be of two general 
types: military and commercial flights can 
usually operate from the same field, but in
structional flights should be carried on at 
different, smaller fields. This type of clas
sification has a future value, also, because it 
would provide a place from which students 
and light-plane pilots could operate with
out any interference with the airlines. 

Defense First 

A large number of municipal airports 
have been designated for improvements to 
take care of defense needs. Bangor, one 
of the fourteen fields in Maine, is to have 
two air squadrons and 2,000 troops sta
tioned there. Olympia, Washington; La 
Guardia Field, New York; Moon Island, 
Washington; Toledo, Ohio; San Diego, 
California, are others named; and Tulsa, 
Oklahoma, whose importance has increased 
because of the new Douglas plant which 
is under construction nearby, has also been 
designated. The most important improve
ment being done is the reconditioning of 
landing surfaces and the paving of nm
ways. The landing areas are being made 
to withstand the shock of heavy bombers 
and transports. Many of the runways are 
heing lengthened to 4,000 and 5,000 feet. 
Drainage facilities. are being installed to 

aid in bad weather landings. Another im
portant item is the addition of a great 
number of boundary and floodlights. 

There are, at the present time, 278 de
fense airports under construction in all 
the states but Delaware. The declaration of 
'war with both Japan and Germany, causes 
our coastal states to become strategic places 
in our defense. Florida has the largest 
numbe~ of these airports with 31 different 
locations. California, which is the center 
of the airplane industry,, has 17 sites. Maine 
and Masssachusetts, with 16 and 10 rkma
tions respectively, and Washington State 
with 12 are also important. These fields, 
which are WP A projects, are to be de
veloped either immediately nr at a later 
date into Class 3 or Class 4 airports. The 
total completed cost of these projects is 
estimated to be 130 million dollars. 

Seaports 

Other airports which have military value 
are the naval and seaplane bases. Typical 
of the expansion going on at naval stations 
is Hensley Field at Dallas, Texas. The 
government has just completed its program 
there by build-ing new hangars, runways 
and· other facilities. 

Seaplane bases are being established along 
the coasts, and on inland rivers and lakes. 
We now have 361 of these bases, with 36 
of them constructed since the first of the 
year. The main problem of the seaplane 
pilot is to find a way to get his passengers 
ashore and his plane refueled after he has 
landed. The CAA and NY A have begun 
a program which will provide docking fa
cilities for seaplanes. These bases can 
easily be used by our military forces dur
ing the war as refueling points for their 
own seaplanes. 

The events of the present war have cen
tered the eyes of all nations upon the chain 
of small Pacific islands lying between the 
Philippines and Hawaii. These islands were 
first brought to the world's attention when 
Pan American Airways pioneered in trans
Pacific flights with its China Clippers. 
Midway, Wake and Guam were the re
fueling points of these great flying boats. 
Midway, a United States possession since 
1867, came under the Navy department's 
jurisdiction in 1903. Until it became a Pan 
American base, there was no human habi
tation on the island, hut a recent 5 million 
dollar appropriation has started work on 
seaplane bases there. Wake, actually a 
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group of three islands, had belonged to the 
United States since 1889. The group of 
islands· forms a natural enclosure which• is 
suitable for seaplane activities. During the 
past two years, appropriations amounting 
to approximately 70 million dollars have 
been designated for seaplane base improve
ments at Guam, the largest of the three 
Pacific "stepping stones." Naval air bases 
are also being established at Johnston and 
Palmyra islands. These bases will give the 
United States a patrol front of over 4,000 
miles west of Hawaii between Samoa and 
Unalaska. 

The Hawaiian Islands, lying more than 
2 000 miles from the California coast, form 
the hub of our Pacific defense. · Hawaii 
is the center of the defense line extending 
from the Aleutian islands to Samoa and 
Panama. Hawaii is rapidly becoming a 
military encampment. . 

Hickam Field, 25 million 'dollar army 
field at Oahu, is one of the world's largest 
airdromes and is the base for the U. S. 
Army Hawaiian air force. Hickam Field 
was one of the first objectives of the J ap
anese air force during the first week of 
the war. There was some destruction here, 
and it is important that this field be kept 
in good condition in order that our air 
forces may operate effectively against in
vading forces. Wheeler Field, although old
er, is another important Hawaiian base. To 
these fields Curtiss P-40's, Lockheed P-38's 
and Bell Airacobras are being sent to sup
plement the present force. 

Remember Pearl Harbor 

Probably of the greatest importance at 
the moment is the naval air station on Ford 
Island in Pearl Harbor. This base is one 
of the most complete of its kind, having 
shops, storehouses and other equipment 
necessary for full maintenance of its air 
force. Pearl Harbor, like Hickam Field, has 
been Japan's main aerial objective. 

Japan, of course, must first strike a de
cisive blow to the Philippines before she 
can . effectively carry out her blows at the 
Hawaiian Islands. The Philippines, only 
2,000 miles from Japan, are believed ca
pable of withstanding a long attack by the 
Japanese. Bases located there would pro
vide excellent points from which offensive 
attacks against Japan might be made. 

Another important angle to consider is 
that the United States has no special de-

fense posts in the 
S o u t h Pacific. 
Many authorities 
have advised es
tablishing such 
bases as a means 
of protecting the 
Panama C an a I. 
There are eight is
lands within ZOO 
miles of the canal, 
and Japanese oc
cupation of any 
one of these might 
prove to be disas
trous. The Gala
pagos, 850 miles 
off the S o u t h 
American coast, 
have been consid
ered as the most 
desirable islands 
for these bases. 

------~--------

An important 
feature of the 
Western hem i
sphere's defense is 
t h e cooperation 
between United 
States and Canada. 

Courtesy General Electric 
British hurricanes in fighting formation, somew:here over 

These two coun-
tries have been working together to estab
lish air bases which will connect Alaska 
with the United States. 
'The idea is not new, since it was pro

posed in 1936 and got under way in 1939 
when Pan American Airways began its 
experimental flights to Alaska. These ex
periments were carried out along the coast 
route, but bad weather conditions caused 
this plan to be given up. Surveys were then 
made through the interior of British Co
lumbia. Pan American Airways, after aJ?
proving the latter course, offered to finance 
the construction and equipping of air fields 
along the route. The project started after 
an agreement was reached for cooperation 
by the Canadian company. The Canada-D. 
S. Defense Pact was created after the out
break of the war, and the work took on a 
definitely military aspect. 

There are now seven new fields across 
British Columbia. They have been designed 
to handle the largest airplanes and have 
made it possible for American planes to 
fly from Seattle to Alaskan posts in less 
than 24 hours. 

This chain of airports now gives a toute 
to our big base at Dutch Harbor, Alaska. 
Principal bases are also being established 

England. 

at Anchorage .and Fairbanks, Alaska. Ladd 
Field at Fairbanks is being used as an 
experimental laboratory for cold weather 
equipment. A new field on Annette Island 
is also being constructed. 

Foreign Air Bases 

The United States has taken another step 
in providing for defense outside the main
land by obtaining the right to establish na
val bases and air bases in Newfoundland, 
Bermuda, the Bahamas, Jamaica, St. Lucia, 
Trinidad, Antigua, and British Guiana. 
Ground crews have already been sent to be• 
gin work on pe:·manent bases in Newfound
land, Bermuda, Trinidad, and Puerto Rico. 

There are various airports, now under 
construction and improvement, which are 
not defense or military airports, but be
cause of their strategic locations are of vital 
inte:·est at the present time. 

Most of these airports are bases estab
lished in South and Central America 
by Pan American Airways. Largest of 
these developments is the program going 
on in Brazil. There are 12 bases planned, 
half of which are nearing completion. 

Elevator graders hasten removal of excess dirt in 
leveling of runways. 

Laying tile in the airport to insure d~ainage of the 
landing field. 

C om·tesy Aero Digest 
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Landplane and seaplane bases are located 
at Belem, Natal, Maceio, and Bahia; land
plane bases are at Amapa, Sao Luiz, Forta
liza and Recife; and a seaplane base is lo
cated at Camocim. Three sites as -yet un
developed are Macapa, Ca~olina and Bar
reiras. The greater part of the construction 
wo·rk is being done by Brazilian laborers. 
U. S.-built planes are being ferried by this 
South Atlantic route to the Libyan front. 

Pan American Airways has been au
thorized by the government of Brazil to fly 
a number of other routes, thus providing 
an extensive network of airlines throughout 
the country. 

'Pan American has also built at Cama
guey, Cuba, the largest airport south of 
Miami. It is located 700 miles from the 
Panama Canal. It has mile-long runways 
and modern refueling equipment, including 
underground storage tanks. 

Airplane companies are now building 
their own airports for testing purposes. 
These private airports give them more free
dom in tests, since there is no interference 
with commercial traffic . 

. Caldwell-Wright Airport, Inc., at Cald
well, New Jersey, is completing a 419-acre 
airfield to be used for testing engines in 
the latest types of planes. 

Typical of this type of field is the Vultee 
Field, California. It is now being used by 
Vultee Aircraft, Inc., to test the Vultee 
Valiant, basic trainer, and the Vultee Van
guard P-66. Every plane that comes off the 
factory assembly line is tested. Tests are 
direCted by the control tower on the ileld. 
The field is completely equipped with every
thing necessary to carry out the entire 
testing of these aircraft. 

Airport of Tomorrow 

Brewster Aeronautical Corporation has 
also built an airport to test its airplanes 
as they come from the assembly line. The 
field contains about 300 acres and has run
ways surfaced with soil-cement instead of 
the conventional concrete pavement: Less 
than five months were spent in the con
struction, and the airport now has three 
runways which are approximately 3,000 
feet in length. The airport will be used 
to test the Buccaneer and Bermuda dive
bombers. 

The "airport of -tomorrow" must be de
sig;ne.d t~ fill the needs of our advancing 
avtatwn mdustry. This means that the ef
ficiency of the airport must be increased to 
accommodate the greater number of planes 

Huge Boeing B-17 bomber on the apron in front of the hangar. 

which will be used. Thought nmst also be 
given to the result of the present war and 
its effect upon the future of aviation. 

At present, there is much time wasted in 
take-offs • and landings, because incoming 
and outgoing traffic must take their turns 
at the runways. This problem could be 
eliminated by the use of dual runways. 
Dual runways consist of separate runways 
for the landing and departure of planes. 
Dual runways now in use run only in the 
prevailing wind direction. To prevent con
gestion of traffic at all times it would be 
necessary to lay out 16 separate runways 
in eight different wind directions. With 
this number of main runways a controlled 
taxi system would be required so that 
planes taxiing on the field would not cross 
over any of the main runways. 

In order to carry out fully the efficiency 
of the m.odern airport everything, including 
the loadmg of all aircraft, must be cen
trally controlled. Loading gates should be 
kept away from the runways so that there 
will be no interference with planes taking 
off or landing. 

Second only to the dual runway is the 
need for a fast refueling system. One of 

the best methods of refueling is the flota
tion system. It has been installed in rnore 
than 100 Army and Navy fields since the 
beginning of 1940. The Arrny and Navy 
departments are using this system almost 
exclusively at the present time. 

The flotation system has commercial as 
well as military value. The claims rnade 
for this method are cleaner fuel, greater 
speed of fueling, high safety standards, and 
lower cost of maintenance. 

The system consists of storage tanks, wa
ter control pit, underground water trap and 
fueling pit boxes which are flush with the 
surface of the ground. 

The pit box contains the operating mech
anism. Each box also contains an emer
gency switch which may be used to shut 
off the system in the event of a fire. A 
special feature of the box is that it may 
be completely covered with water and still 
operate successfully. The pit will hold up 
the weight of an airliner or heavy. bomber. 

There is almost no limit to the speed of 
fueling by this system. There can be any 
number of outlets or fueling pits. 

Actual laying or paving of the runways on the: airport. 

Although the aviation industry has only 
recently begun to make extensive use of 
this system, there has been quite a bit of 
experimentation along this line. Wright 
Aeronautical Corporation began using it 
more than 20 years ago. 
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After. an airport has been planned for use 
by airplanes, consideration must be given 
to the passenger end of air transportation. 
Provision must be made for field offices 
public parking places, and passenger facil~ 
ities. 

As referred to in a recent issue of Aero 
Digest, we are now in the "flying fortress" 
era. The aviation industry is expanding con
tinually, and to keep up with this expan
sion we must improve the services rendered 
to our fliers. This means improving our 
airports now, because the construction and 
improvement of airports cannot be hurried. 
The condition of our airports today will 
have much to do with the progress of 
aviation tomorrow. 
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RECIPE FOR 
R E C 0 n ST R U C T I 0 n 

BY ARTHUR UPGREN, CHIEF, NATIONAL ECONOMICS UNIT 

'~~~HEN the economist thinks of ,1 business depressions such as 
those of the 1930's, his thinking 

is cast in terms (i)f various index measure
ments that reflect diverse movements in 
economic conditions. But the outstanding 
m0vement of all the' series that is the best 
representation of the business cycle is the 
movement in total construction, taking the 
term construction in its widest sense. Fo·r 
example, the number of houses built in the 
United States in the first half of the 1930's 
averaged slightly more than one hundred 
thousand per annum in comparison to fig
ures over five times as great in the 
1920's. The housing expenditure of about 
six billion dollars annually in the earlier 
period fell to under two billions in 
the latter period. The record is about 
the same for all other types of construc
tion-factories, equipment and machinery. 
The decline in factory construction is best 
reflected in the fact that shipment of iron 
ore from Lake Superior ports fell from 
over fifty million tons in the last part of 
the 1920's to less than five million tons 
in 1932. Naturally, because of his close rela
tion to the sum total of "constructive" 
activity, the engineer was affected most 
adversely. The situation can be summar
ized by saying that about 75 per cent of 
the variation in the total business cyCle 
(if there is such a "total") is variation in 
construction. 

However our problems may be solved in 
the future, the lesson of the 1930's is clear: 
The United States cannot solve its eco
nomic problems under conditions of de
flation and depression. To solve any of 
them under such conditions is to leave tin
solved the greatest of them, which is the 
wise use of our 11esources. Take such a 
well known problem as that of securing 
balance in the Federal budget. Whether 
or not in a democracy subject to stress and 
strains by many special groups the budget 
can be balanced in prosperous times is 
a question serious enough, but the plain fact 
is that this special problem cannot be solved 
at all in deep depression. The greatest 
single task for the United States in the 
future is to secure a full output from our 
human and material resources. Without 
that production, democracy cannot succeed, 
neither in a period of war nor in a period 
of peace, in solving its problem. 

The main outlines of future plans for the 
United States to secure full output in the 
.post-war period are now receiving the 
attention of many ag'encies, and particularly 
the attention of the National Resources 
Planning Board. That the United States 
will secure a maximum output during its 
present war effort is clear, and that 
this will call for the full cooperation of 

all members of the engineering profession· is 
equally clear. The prospect of having full 
output in the post-war period is by no 
means as clear, for when war spending 
is over there will again be the threat of 
depression. If post-war plans can be 
outlined, then members of the engineering 
profession may be able to determine for 
themselves what their positions are likely 
to be in the post-defense period. 

In the Government's last fiscal year end
ing June 30, 1941, six billion dollars was 
spent for defense by the Navy and War 
Departments. In the present fiscal year 
(ending June 30, 1942) expenditures for 
defense are expected to equal fifteen and 
one-half billion dollars. By 1944, before 
the United States entry into "all-out war," 
the annual defense expenditures were ex
pected to e~ceed thirty billion dollars. 

Based upon these statements, a picture 
of the position in which the United States 
will find itself when the war effort is 
over may be given. That picture would 
reflect full employment, a maximum na
tional income, and an annual expenditure 
of thirty billion dollars-perhaps more
for defense. The transition, then, from a 
war economy tn a peace economy pre
sents an immense problem. It is one in 
which the engineer is particularly inter
ested, because its solution means whether 
or not he will be employed. What should 
be the objectives for the plans that are to 
be developed for this period of transition? 
According to the National Resources Plan
ning Board: 
' "We must plan for full employment, for 
madnta.ining the national income at one hun
dred billvon dollars . . . in other words, 
we shall plan to balance our national pro
duction-consumpti01~ budge·t at a high level 
with full employment, not at a low level 
with mass 1tnemployment." 

It is obvious that to achieve these ob-
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jectives means the full utilization of all 
resources, and the execution of the plans 
will fall largely to engineers. Their ful
fillment will require the construction and 
equipping of new factories to produce new 
civilian goods to take the place of defense 
expenditures. 

To realize these objectives the National 
Resources Planning Board proposes plan
ning along seven lines.' These are plans 
for: 

1. Demobilization. 
2. Public Works and Activities. 
3. Industry. 
4. Expansion of Service Activities. 
5. Security. 
6. Financing. 
7. The International Scene. 

According to the Board, progress on each 
of these seven fronts is required to assure 
the three goals of "full employment, secu
rity, and up-building America." 

Various governmental agencies are under
taking surveys of all kinds of future de
sirable public works in order to provide 
an adequate "public works reserve." Other 
agencies are developing gigantic proposals 
for "urban reconstruction" that will replace 
blighted city areas with modern integrated 
residential districts served by new-type 
shopping facilities and transportation ar
rangements. Business itself should, and 
probably will, formulate its own "private 
works reserve" that will be needed to re
adapt the industries of the United States 
to peacetime needs. In addition, business 
should survey what can be salvaged· for 
civilian production, for education, and for 
stand-by use out of the great variety of 
defense facilities that we shall have at the 
end of the armament effort. The govern
ment itself should aid in formulating those 
cooperative arrangements - i n s u r a n c e 
schemes and other possible devices to. make 
possible the functioning of business at full 
output levels. Finally, the engineers should 
investigate all of the arrangements to de
termine whether or not they are techno
logically possible. If full cooperation is 
secured from all groups, members of the 
engineering profession should not only find 
a satisfactory outlook for the future use 
of their abilities which will assure them 
employment more favorable than that of 
the recent past, but should also find an 
opportunity for creative effort that has had 
no previous rival. 
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f Scobie 
B.erbett • .. r HROUGH this article the author 

attempts to present interesting 
facts about our metal requirements 

and supplies. Some practices and sug
gestions for relieving current and antici
pated shortages are given. Very little 
space is devoted to steel, although great
er tonnages of steel are required than 
of a:n,y other material. The question of 
steel shortages is not only controversial 
but impossible to cover in a few para
graphs. 

"There will be a definite shortage of met
als for civilian use;"· F. D. R., JanuG!ry, 
1941 . • 

Authorities on the relationship of metals 
and war point out the strength and leader
ship assumed by countries that control 
great mineral deposits. No continent is 
self-sufficient in minerals, and the value of 
sea power becomes evident when it is con
sidered that no continent can obtain all the 
necessary materials without water trans
portation. 

War of Metals 

"The present war is a wa~ of metals," 
writes William S. Knudsen, Director of 
OPM. "Without metals and alloys of 
many types, airplanes, bombers, tanks, anti
aircraft guns, cannon, and rifles could not 
exist. The natiori that does not have these 
is overwhelmed-the nation that has them 
in abundance is certain of victory." 

Most of us are no closer to the problem 
of metals and national defense than the 
fellow who thought he recognized his alum-· 
inum coffeepot in a plane flying overhead. 
Although the 6,700,000 pounds of scrap 
aluminum which were he:·alded as being 
enough aluminuni for 2,800 warplanes can
not be used where specifications call for 
virgin aluminum, an equivalent amount of 
primary metal was released for the aircraft 
industry. The pots and pans were melted 
and poured into small aluminum ingots to 
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be used in deoxidizing or "sweetening" 
steel. At the rate of 80,000,000 tons an
nually, the steel industry will .require 60,-
000,000 pounds of aluminum. 

Because of efforts to minimize non
defense use of aluminum, steel stampings 
are substituted for aluminum die-castings, 
plastics are replacing aluminum parts in 
many instances, and aluminum paint is at 
a premium. The Aluminum Company of 
America has eliminated aluminum from its 
advertising printing inks, thereby saving 
16,000 pounds of metallic aluminum an
nually. The shnrtage of aluminum even hit 
the producers of the movie "Honky Tonk," 
who found their priority rating about Z-99 
when they attempted to substitute aluminum 
"dollars" for United States money, the 
photographing of which is 'prohibited by 
Federal law. 

Despite the many new plants of the Alu
minum Company of America and the two 
new plants of Reynolds Metals, aluminum 
cannot be obtained by many manufacturers 
and, as a result, a lively business in boot
leg aluminum has been going on for some 
time. The .price of ingot .aluminum .is .. now 
down to 15 cents a pound; but bootleggers 
are getting 65 to 70 cents a pound including 
their "service charge," and often enough the 
purchaser may receive unordered waste
paper "at $5.00 a baael" with his purchase. 

A paradoxical situation regarding alumi
num is found in the story of. millions of 
pounds of "orphan" aluminum. According 
tn the New York Times, this orphan metal 
comes chiefly from three sources: ( 1) ac
cumulation of scrap which is below gov
ernment specification grade but not included 
in the recent civilian .scd.p drive, (2) "proc
ess" scrap, the natural result of manufac
turing operations, and (3) metal turned out 
in newly started aluminum reduction pots 
before the pot lines can be brought around 
to efficiently controlled operation. By re
laxing some priority restrictions and certain 
defense specifications, this low-grade or
phan metal can be removed from the mar
ket and thus will not add to the tremendous 

surplus o·f aluminum which will be avail
able at the dose of the war. 

The stories of other metals are as inter
esting as that of aluminum, but .they are not 
as familiar. In spite of our unprecedented 
metallurgical supplies, shortages exist be
cause of increased demand. Where does all 
this metal go? It is needed for munitions, 
defense, essential industry, lease-lend, and 
civilian requirements. A 35,000-ton battle
ship is encased in more than 14,000 tons of 
arm01·. The M-3 light tank consisting of 
2,865 parts (14,318 individual pieces exclu
sive of engines and accessories) has nearly 
8,000 pounds of armor plate. A transport 
plane or heavy bomber requires at least five 
tons of alloy steel. A mile-long assembly 
building for bombers recently built at Fort 
Worth used 27,000 tons of structural steel. 

Some of the best metallurgical minds in 
the country make up government commit
tees to deal with problems of faster produc
tion of wrought and cast metals, conserva
tion and substitution, design and material 
selection, fabrication and treatment, and in
spection and testing. 

Production Personified 

OPM's request for increased steel pro
duction by 10,000,000 tons will require 
4,200,000 tons of steel in increased plant 
facilities. Production is far ahead of sched
ule in many instances, putting metal re
quirements above expectations. For ex
ample, shell forging began five weeks ahead 
of schedule in one plant; three-inch A.A. 
gun recoil mechanisms are a month ahead 
of schedule in another plant; all ten rna
chine-gun plants required for present esti
mated needs have increased production 460 
per cent in the past year ; the first stereo
scopic height finder was delivered four 
months ahead of schedule; and a complete 
ordnance plant was turned over to the 
Ordnance Department in late September, 
five weeks ahead of schedule. Second-hand, 
obsolete machinery has been salvaged and 
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rebuilt by a small eastern factory whose 
production chief designed the first United 
States machine gun to be synchronized with 
plane propellors. This plant achieved the 
impossible by producing its lO,OOOth .SO
caliber machine gun seven months ahead of 
schedule. 

Lease-lend requirements have suddenly 
been increased .as a result of shipments to 
Russia. Ten to fifteen million dollars' 
worth of tools are to be shipped during the 
next 12 months to the U.S.S.R., which 3 
months ago could get only the tools no one 
else wanted. 

Metals not available in suitable quantities 
are classified as "strategic" or "critical." A 
strategic metal is one which requires strict 
rationing in wartime; a critical metal is 
one which, while essential to national de
fense and secured in considerable po:·tion 
from foreign sources, is available locally in 
more adequate quantity. Less than a year 
ago seven metals were considered strategic; 
only three were critical. By the middle of 
August, the list of strategic metals included 
many that previously had not been consid
ered critical and satisfactory supplies ex
isted for only four metals. Aluminum is a 
critical metal which must be produced in 
ever increasing quantities to meet the rap
idly rising aircraft requirements. It is 
hoped to produce 1,400 million pounds an
nually as soon as possible. Even with an 
expenditure of a half-billion dollars, the 
goal won't be achieved before January 1, 
1943. 

Antimony is a strategic metal since the 
United States mines produce less than 10 
per cent of America's normal requirements. 
Mexico will supply much of the antimony 
needed for our lead alloys, which contain 
up to 12 per cent. In the case of storage 
batteries (the major use), the 10 per cent 
antimony in the lead plates will be replaced 
by .1 per cent calcium which is now made 
in the United States. ' 

Chrome Alloys. 

Chromium, so important in armorplate 
and many alloy steels such as stainless, is a 
strategic metal. At our present rate of con
sumption (750,000 tons of chromite) we 
have a year's supply. The Alaskan deposit, 
though high grade, is not developed. Chro
mium ores are no longer available from 
Turkey, Yugoslavia, and Greece, hence the 
present supply is obtained from East Afri
ca, the Philippines, now under siege, and 
New Caledonia. 

Monthly requests for cobalt are made on 
special priorities forms, and monthly allo
·cations are made by the Director of the 
Priorities Division. This is necessary be
cause the 1942 estimated requirements ex
ceed the current annual production by 400 
tons. Africa supplies 1,500 of the 1,700-ton 
annual United States consumption of cobalt, 
our only domestic ore being produced as 
an iron by-product in a small area in Penn
sylvania. Canada's deposits which are be
ing worked, at present supply only enough 
cobalt for Canada and England. The most 
important uses of cobalt a:re in the produc
tion of high-speed tools and permanent 
magnets. 

Copper is a precious metal! For the com
ing year the supply of copper available for 
civilian use will be only 350,000 tons, the 
amount used in the 1933 depression. If our 

copper consumption increases three-fold as 
England's has, our requi. ements will be 
2,500,000 tons annually, an impossible figure 
to achieve. Conservation and drastic substi
tution will be required. Substitution means 
using, in part, other metals which in them
selves are scarce. Plastic pennies to save 
copper were proposed, but the idea was dis
carded because it would require an Act of 
Congress and many expen~ive machine:-y 
changes. To conserve copper, as well as tin 
and zinc, foundries have been prohibited 
fr.om casting statuary bronze since the first 
of the year, Artists face p•·iorities on such 
metals as cadmium, chromium lead titan
i~m, and zinc, which are all ~sed i;1 paint 
ptgmen ts. 

Important military uses of copper include 
cartridge cases, bearings, and many brass 
and bronze parts. Miles of copper tubing 
and copper wire are required. A modern 
steamship contains at least 1,500 tons of 
copper a~ electrical equipment, pipes, tubes, 
and castmgs. The Qtleen Mary has four 
37-ton manganese bronze propellors. As yet 
battlefield returns of cartridge cases ar~ 
not an i~nportant source of copper and zinc. 

Lead1s now demanded in enormous quan
tit~es, not because of normal defense re
qmrements, but because it is substituting 
for other metals. Most of the lead is used 
for a;nmm;ition, cable coverings, storage 
batter~es, pipe and sheet for building con
structiOn, solders, bearing metals and type 
metals. Approximately one-fourth of our 

lead consumption b as oxide forms in paints 
and chemicals. \1\'hen aluminum shortages 
became imminent, lead was substituted for 
wrapping tobacco products, confections, 
friction tape, typewriter ribbons, and pho
tographic films. OPM Litnitation Order 
L-25 prohibits such usage after March 15, 
1942. A recent suggestion to eliminate the 
waste of lead in the stubs of pencils is not 
expected to contribute to lead stocks for 
obvious reasons. 

400,000,000 Pounds of Fire 
Magnesium is required for aircraft· cast

ings, incendiary bombs, and flares to the 
extent of 400,000,000 pounds-twelve times 
the expected 1942 production from salt 
brine wells and sea water. Light weight, 
about one-fourth that of iron and steel, is 
the most valuable property of magnesium 
and the main reason for its widespread use 
in plane engines and fuselage parts. The 
list of engine parts includes the nose sec
tion, supercharger housing, oil pump, and 
many miscellaneous small parts. It would 
seem that great danger might be associated 
with a metal combustible enough to be used 
in incendiary bombs, but the danger lies 
chiefly in powdered or molten magnesium. 
One can safely smoke a pipe having a 
magnesium bowl. 

Manganese, for which there is no sub
stitute in steel making, is the most strate-

(Continued on Page 126) 

CourtesY of Metals & Alloys 

h Steel Furnace. 
. 200-ton Open Heart . Tappmg a 
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COLLEGE BY THE YEAR 
'tEAR-ROUND University classes 

were approved by almost three
fourths of the engineers answering 

the TECHNOLOG survey which was sent out 
last month. 

But that approval was given with the 
condition that money to make up for 
normal summer earnings be made available 
either by loan or by subsidies. 

These results are important, for they 
round .out an official questionnaire· sent out 
recently by the University. On the official 
questioru1aire, no place was given to deter
mine how the students felt abqut a four
quarter year. 

The results may be relied on, for the 
number of answered questionnaires was 
proportional to the number of students in 
the Institute of Technology. Questionnaires 
were returned by ten per cent of the engi
neers. In reply to the question of whether 
or not a four-quarter school year would 
be beneficial, 72 per cent gav-e assent to the 
proposal which ha's been hanging fire since 
the beginning of the war. 

Possibilities of such an accelerated pro
gram are very real. The United States 
needs men in a hurry-men who can drive 

forward or re-enforce the mighty flood of 
armaments which has begun to flow and 
promises to surpass anything the. world 
lla's ever seen. 

How such a program would be under
taken is still undecided. Suggestions, 
backed up by facts and figures, have been 
put forth with the idea · olf making the 
fom·th quarter voluntary. This plan would 
result in parallel groups of students. An 
engineer in the three-quarter section would 
have to decide on an accelerated program 
as soon as it is offered. After the first 
division of sections, one could not step into 
the new program the next summer because 
the accelerated section would then be one 
quarter ahead. Of course, this result could 
be modified by a more diverse system of 
classes. Difficulties of the program arise 
in the fact that in the School of Chemistry, 
for instance, classes are so small that the 
accelerated program would have to be made 
arbitrary or just not be offered. Again, 
shortages of instructors may arise. 

Other difficulties which must be ironed 
out if schooling is to go on a 12-month 
basis are the summer courses offered by 
the ROTC and the NROTC. ROTC mem-

BY BOB BATZLI, EE.B., '44 

hers attend a summer camp for six weeks 
between their junior and senior years and 
summer cruises are a part of the NROTC 
course. 

W:hat about finances? What sort of ef
fects will the increased progran1 have on 
the fellow who pays 'for it? One-third of 
the Institute students believe that they can 
obtain part-time work or that they don't 
need summer earnings i):l order to be self
sufficient the yea'r around. 

However, two-thirds dcin't think they'll 
be able to make the grade without loans or 
subsidies. 

At one time loans or subsidies seemed 
very remote, but now, however, the question 
of government subsidies or loans is being 
seriously considered and it is hoped that 
an answer will be found in the near future, 
so that a solution to -the problem will be 
presented to the students. before the end 
of the present school year, according to 
S. C. Lind, dean of the Institute of Tech
nology. 

The following table gives the amount 
of additional money (loan or grant) which 
the average student in each class considers 
absolutely necessary to continue his edu-
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Two-thirds of Tech students need additional financial assistance to go on a. full year basis. 

cation on a f~ur-quarter school year basis: 
Freshman ........... $237 
Sophomores . . . . . . . . . 220 
Juniors .............. 185 

Seniors were not considered in this part 
of the survey since it is assumed they 
already have garnered the sum needed for 
graduation. 

Various estimates of the cost of subsidy 
or loans are in circulation. One estimate 
is about $300,000 a year'. 

In the light of. these figures, the recent 
decrease in appropriations for NYA work 
will not help the situation very much. It 
seems to be like robbing Peter to pay 
Paul-cutting down expenses in one gov
ernment agency and upping appropriations 
in another. 

Still unanswered is the question of how 
subsidies or loans will be granted. 
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How much will engineering students lose 
out in profits 'from summer jobs by con
tinuing on with school courses during the 
usual vacation? The average freshman 
earned about 164 dollars; the sophomore, 
170 dollars; the junior, 247 dollars; and 
the senior, 250 dollars. 

These figures show, as is generally con
ceded, that the earning power of the stu
dent goes up as he advances through col
lege. 

Still to be considered are those students 
who are thinking about enlisting in the 
armed forces or of taking lucrative posi
tions in war industries. 8.8 per cent of 
the Tech students are mulling over the 
idea of enlisting in the services. Un
counted are the number who have already 
left for de.fense jobs or are phnning to do 
so soon. 

A criticism of engineers joining the army 
is that they are urgently needed to help 
war production get under way. This 
opinion has been voiced by almost every 
per,son in authority including President 
Roosevelt. According to high officials, the 
patriotism of the engineer is unquestioned, 
but he must demonstrate loyalty to his 
country by finishing his course with the 
greatest mastery of his chosen field pos
sible. 

In reading this survey of personal opin
ions of the engineers, one must keep in 
)11ind that the country is at war, and only 
those steps should be taken which will 
benefit the country's war effort as a whole. 
In deciding war issues, then, the long
range view must be taken, for the victori
ous war is the well-planned war. 
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BETTER BUILDINGS will result when moisture-tight mortar is used 
to hold the bricks; C. A. Hughes, Associate Professor of Structural 
Engineering, examines sample bricks which have been subjected to 
the severest tests to determine their weakness. At the time when it 
seems that such a problem has been solved, complications may 
develop which necessitate months of additional arduous work. To 
keep at such a task requires a man of great strength and per
severance. 

Research o 
A tribute to d 
the goods of c 

BY DONALD 8J 

'~~~HERE do we get our new de,1 velopments in industry? Where 
do we get the new methods of 

doing the things which advance our civili
zation? Just as other departments of the 
University are world leaders in economics, 
sociology, and medicine, so the Institute 
of Technology is leading the way m en
gineering. 

Each day we see our professor, whom 
we know only as the fine middle-aged fel
low who regularly comes to class to drum 
a little knowledge into our none too recep
tive heads. \Vith real enthusiasm 'for his 
subject he instructs. He tries, hard, with 
every means at his disposal to make his 
points clear. Occasionally he gives us 
young engineers bits of his accumulated 
wisdom which we will find of use through
out our lives. A great prof, we say. We 
leave class, and outside of studying a little 
and doing some good-natured complaining 
about our hard exams, our job is done. 

Not so our kindly professor. His day is 
just beginning. He is not satisfied in do
ing just the smallest amount of work which 
will get him by on his job. His is a life 
devoted· to nobler things, to the advance
ment and furtherance of knowledge, to the 
progress of our world. 

And his job is not easy. To prepare 
lectures for a class every day is one thing. 
To be carrying a full-time resear<'h job at 
the same time is quite another. This re
search work is intensely difficult and re
quires a man who is not only a brilliant, 
well-trained scientist, but who has the 
ability to stick to the job and see it 

ONE MILLIONTH of a second is accurately timed 
by this device designed and being used by Pro
fessor John M. Bryant. It times the spark of the 
Universities' large "lightning generator." In the 
designing of such equipment, almost endless cal
cuLations are necessary to discover "on paper,'' 
if the construction will be possible. 

DEFENSE MANGANESE ore is being refined in 
this apparatus located in the school of mines 
experimental labs. The results of the research 
will be applied directly to the designing of four 
large plants in Minnesota which will use our 
Cayuna iron ore to supply the countries' vital 
manganese needs. 

EXTREMELY PRECISE determination 
may be obtained by using the 
department. This instrument is b 
which may have taken place in 
into position. Such studies have 
meticulous, tireless adjusting and 
and collection of new data. 



Jlinnesota 
n who shape 
.odern world 

E., B. Ad., '44 

through, even in the face of seemingly in
surmountable obstacles. 

Of course all these men are intensely in
terested in the subject they are studying. 
They have passed the trials of mastering 
mere fundamentals and have reached the 
outskirts of man's sphere of knowledge. 
It is on this threshold of new unknown 
things they get their thrill of delving into 
the unexplored. To know that within the 
next few minutes you may uncover some 
new fact that none of the billions of men 
who have lived before you have known
this is the fascination of research. 

All however is not the ecstasy of long
dreamed beliefs and theories realized and 
proven graphically by the completed exper
iment. There are weeks of painstaking 
care, o'f diligent attention to the little de
tails which are necessary for the success 
of the experiments. Almost endless calcu
lations are necessary to see on paper if the 
thing will be possible. Then come experi
ments, and mistakes-trying again, and more 
setbacks.. Unfalteringly the scientist works 
on! meticulously, tirelessly, adjusting and 
readjusting apparatus, changing plans, and 
collecting new data. At times failure is 
met with. Other easier methods of ap
proach may have been devised which make 
obsolete the previous months' painfully 
collected data. There may be financial or 
family problems, all tending to disrupt the 
scientific pioneer's progress; 

Yet these men are doing work; quietly, 
unassumingly. Late at night the solitary 
light in the vacant building shows that a 
real man, a great man, is busy doing his 
work for humanity. 

AT THE CONTROLS of a powerful dynamometer used in engine 
tests is B. J, Robertson, Associate Professor of Internal Combustion 
Engines. Assisting in defense .assignments is only a small part of 
his work. In addition to his classes, Professor Robertson is directing 
important research work on airplane engines. Much of the incen
tive for such work is just the inherent desire of these men to learn 
something new. 

.ic structures of many compounds 
rometer designed by the physics 
> determine the minute changes 
l of fat which is being dropped 
mce and require of the scientist, 

of equipment, changing plans. 

A FULL-SIZED HOUSE enclosed within a room 
maintained at 25 degrees is being used by 
Clarence E. Lund· to determine the best possible 
w.ays to maintain moisture in homes in the 
winter time. Work such as this is often spon
sored by private corporations. Temperature 
measurements were taken on this house 24 
hours a day for three years without a stop. 

A REVOLUTIONARY PROCESS may be the 
results of the research of these chemical 
engineers under the direction of Professor 
Montanna. They are developing a. method 
of using Minnesota's waste flax straw for 
the manufacture of linen. Our local farm
ers are the ones who will profit from the 
work of these men. 
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C 0 A T E 0 L E n 
BY JOSI:PH VALASI:K, PROFI:SSOR OF PHYSICS 

'
-~~~ HENEVER light passes through 
,, glass, a portion of it is reflected. 

. Usually, this light reflection is 
highly undesirable. On looking through 
an instrument window, for example, the 
pointer and scale may be obscured by 
glare from the glass window. However, 
it is in optical instruments that the effect 
becomes particularly bad because of the 
large number of glass surfaces. Elimina
tion of surface reflections is of wartime 
interest because high quality instruments 
are needed for accurate control of gun
fire, but it is also of peacetime importance 
because of the wide use of optical instru
ments for observation, measurement, and 
photography. In any telescope, periscope, ' 
or range finder, the light being transmitted 
to the observer's eyes is weakened at every 
glass and air interface by from four to five 
per cent. In a complicated instrument 
there may be twenty or more such sur
faces. A four per cent toll at each results 
in a loss of half the incoming light. Some 
of this light is reflected out of the instru
ment, but much of it reaches the observer 
as an out-of-focus background which casts 
a veil of light over the image, reducing 
its contrast and making details harder to 
see. The same effect occurs in a camera 
equipped with a highly corrected lens which 
must of necessity be made of many ele
ments in order to produce a sharp and un
distorted image. 

Until quite recently, this situation was 
accepted as a necessary evil. Now, how-

ever, several manufacturers supply coated 
lenses. of improved transmitting power, and · 
these may soon become standard equip
ment in the best of optical instruments. 
It is difficult to give any one person credit 
for this new development. As early as 
1892, Harold Dennis Taylor ebserved that 
an old, tarnished photographic lens trans
mitted more light than a similar new lens. 

Newton's Observations 

He even succeeded in producing a similar 
tarnish on a lens by chemical treatment. 
In 1916 the problem was taken up by F. 
Kollmorgen, who was able to roughly halve 
the light losses in military optical instru
ments. This meant a distinct improvement 
when it is recalled that a telescopic gun
sight containing seven untreated lensd and 
two prisms transmits only 36 per cent of 
the incident light. In this country, F. E. 
Wright continued the experiments of Koll
morgen during the First World War with 
some success. However, none of the early 
investigators understood the physical prin
ciples underlying the effects obtained, and 
because of this efficient progress was hin
dered. 

It was Katherine Blodgett of the Gen
eral Electric Laboratories who clearly 
showed the relationship between the sur
face films of Taylor and Kollmorgen, and 
the colored thin films studied by Hooke, 
Boyle, and Newton in the seventeenth cen-

Figure I. 

The path difference between the waves reflected at the two surfaces of the film 
depends on the thickness of the film. 
I, 

No Reflected Wave 

I 
Augmented Reflected Wave 

I 
\ \ 
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s, 

GLASS s. 

\ \ 

Resultant Wave 

Figure 2. 

The sum C of two waves A 1and B is 
a mm~mum (zero if A equals B) when 
the two waves are in opposite phase 
as shown above, and is a maximum 
when the two waves are in the same 

phase as shown below. 

tury. Newton found that as the thickness 
of a film is increased, it periodically 
changes from a good transmitter to a good 
reflector. There is accordingly a series of 
thicknesses for which a film is a good 
transmitter. These thicknesses depend on 
the color of the light. Since a given thick
ness cannot have a maximum transmittance 
for all the wave-lengths in white light, 
the light transmitted and reflected from a 
thin film is usually colored. Films of oil 
on water show this very plainly. However, 
in the thinnest non-reflecting film the color 
is scarcely perceptible, and this is the effect 
sought. Such a film is about four mil
lionths of an inch thick. 

Newton's observations are readily ex
plained. In accordance with the wave 
theory of light, a portion of the incident 
light wave is reflected at each of the two 
surfaces of the film. When these two 
reflected waves are in opposite phase, they 
tend to neutralize orte another, as shown 
to the left in Figure 1 and in the upper 
part of Figure 2. This neutralization is 
complete if the waves have equal ampli
tudes. By proper choice of the material 
of the film, one may satisfy the latter re-
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quirement. Phase opposttwn is obtained 
by using the proper thickness. If the 
thickness is too small, or if it is too large 
by some odd number of qu'arter wave 
lengths, the two reflected waves will be in 
phase and the reflection will be intensified 
as shown to the right in Figure 1, and in 
the lower part of Figure 2. 

Showing reduction in reflection and increase in transmission due to surface 
treatment. Six air-to-glass surfaces in each assembly of three similar plane 

parallel plates. Left-untreated: right-tre1ated. 

About Phase 

It is not immediately apparent why the 
annulment of the light reflected at the two 
surfaces of the film should be accompanied 
by perfect transmission; However, it 
should be noted that the materials used are 
non-absorbing, or at least practically so. 
Since there is no light energy mnverted 
into another form through an absorption 
process, it necessarily follows that low re
flectance will be accompanied by high trans-1 

mittance. This deduction, based on the 
principle of the conservation of energy, is 
confirmed by a detailed study of the phase 
differences and amplitudes of the waves 
transmitted and reflected at the two sur
faces of the film. The path difference for 
perpendicular reflection off the two surfaces 
of a film of thiclrness t and index of re
fraction n is 2 n t. The same result ap
plies to the light transmitted through the 
film and reflected back and forth once 

Figure 3. 
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The reflectance of a filmed glass surface varies with the wave length or color 
of the incident light. 

I I 

5 RG (Untreated Glass) 

4 

nF= 1.34 

nG = 1.57 
3 

2 

!'-.. ---............. R (Filmed Glass) --~ r--. ---
0 \ 

40Q. 500 \ 600 700 
(;\min. • Rmin.> 

THE MINNESOTA TECHNOLOG, February,, 1942 

across the film before transmission. To 
determine the phase differenc~ resulting 
from this difference in path, one must take 
into consideration the fact that light waves 
undergo a phase reversal, or phase change 
of 180°, when they are reflected off a ma
terial of greater index of refraction than 
that in which they are traveling. It is 
because of this phase reversal that the 
transmitted waves are in the same phase 
when the path difference is such that the 
reflected waves are in opposite phase. Thus 
the transmitted waves are augmented when 
the reflected waves are weakened. A 
quantitative calculation proves that the 
two effects are exactly complementary. 

Fresnels's Formulas 

Thus to eliminate the surface reflection 
losses on glass, one must apply or produce 
a surface film of such a material that the 
reflecting power is the same at the top 
and bottom surfaces of the filni, and of 
such· a thickness that the phase difference 
between the waves reflected from top and 
bottom is 180o for visible light. The first 
condition is met by a film whose index of 
refraction, n1, is equal to the square root 
of the index of refraction of the glass n~<. 
This can be easily proved by equating Fres
nels's formulas for the reflectance Ra1 at 
the air-film surface and the reflectance R 1g · 

at the film-glass surface, where: 

and 

R = {'~~ - rtr ·}" 
!g . n, + 11-r 

The phase condition foi: complete inter
ference is met by making the thickness of 
the film equal to the wave length of light 
divided by four tiines the refractive index 

lZJ 
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Figure 4. 
The gain in t11ansmission by .using filmed surfaces is large when the optical 

system contains a large number of glass-to-air surfaces. 

of the film. These specifications are exact 
for perpendicular incidence, but are practi
cally unchanged for moderate angles. For 
example, if one wishes to apply a non
reflecting film to a surface of flint glass 
whose index of refraction is 1.60, the film 
must have an' index of refraction equal to 
1.27 and its thiclmess must lie between 
13 x 10-6 and 9.3 x 10-6 em. :rhe former 
thickness will give a slightly bluish, the 
latter a slightly reddish reflection, as these 
thicknesses have been computed for· non
reflection of red and blue light respectively. 
At these thicknesses the other colors will 
be reflected poorly, making the color of 
the film scarcely perceptible. If one ob
tains a film which gives bright colors, that 
in itself proves that the film is several 
times too thick. However, the converse 
is not true, for as a film becomes still 
thicker, the colors fade out again. Thus 
a pale color means either that the film is 
about right, or that it is much too thick 
by a factor of at least ten times. Figure 
3 shows how the t:eflectance of a filmed 
glass surface varies with the wave length 

or color of the incident light. The mmt
mum reflectance is not zero, because these 
are measurements on an actual film whose 
index did not satisfy the condition ng + nf. 

Making Surfa.ce· Films 

Surface films may be produced by three 
techniques. First, by chemical treatment; 
second, by evaporation of the film onto the 
surface in vacuo; third, by application of 
films that have been first floated on water. 
The films produced by chemical treatment 
are sometimes a residue of the less soluble 
silica constituent of the glass. In one re
cent process, a fluoride film is formed on 
the surface by exposure to fluorine gas. 
In general, the films produced chemically 
are quite durable, though not of the ideal 
index of refraction. In the evaporation 
technique, it is customary to use fluorides 
of magnesium, sodium, or calcium, since 
their indices are low and not far from 
the value desired. In the third method 
employed, many monomolecular layers of 
certain metallic salts of organic acids such· 

Figure 5. 

as cadmium arachidate are consecutively ap
plied. A film of this material built up of 
42 monomolecular layers reflects less than 
0.1% of the incident light. It is the most 
perfect film from standpoint of perfor
mance, but it is easily damaged. Even the 
films produced by evaporation of fluorides 
are not very strong, and are Decommended 
only for protected surfaces. 

Reflection Losses 

Since reflection losses at the surfaces of 
a single lens in air amount to only 8%, 
ther.e can be little improvement by coating 
its surfaces. It is 'in lenses and optical 
instruments containing many glass-to-air 
interfaces that the improvement becomes 
strikingly appreciable. Figure 4 shows 
how the ratio of transmittance by filmed 
and unfilmed surfaces increases with the 
number of such surfaces. In other words, 
when the loss due to reflection is great, 
a correspondingly gr.eater improvement is 
possible. The speed of new lenses such as 
the Eastman "Ektar," and the Bausch and 
Lomb "Super Cinephor" has been increased 
by more than 25% by the film treament, 
which has also increased the contrast or 
crispness of the image. Figure 5 shows 
the reduction of light losses in a Super 
Cinephor f :2 lens. The width of the black 
band gives the equivalent diameter of a 
central stop which would block off as much 
light as is lost by reflection at the air
glass surfaces. Even greater improvements 
are theoretically possible, and no doubt 
will be realized in the future. 

The coating of costly lenses is not a task 
for amateurs. There is too much risk of 
ruining a component of the lens. Replac
ing a lens component may be as expen
sive as replacing the entire lens, inasmuch 
as it is absolutely necessary to exactly 
match the type of glass as well as the 
surface curvatures and thicki1ess in order 
that the performance of the lens be not 
impaired. 

Cuts for all figures in this article were ob
tained through the courtesy of Dr. A. F. Turner 
of the Bausch and Lomb Optical Company, 
whose research led to the first commercial u:.e 
of non-reflecting films. 

Comparison between light losses in a Bausch and Lomb Super Cinephor f:2 
lens with ,and without filmed surfaces. 



The telephone plays a vital role in army 

communications. So the Bell System is 

helping to school Signal Corps men in 

practically every phase of telephone con• 

struction, operation and maintenance. 

This training job is but a small part of 

the tremendous task Bell System people 

are doing in this national crisis. They're 

setting up telephone syst(i)ms for new 
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camps, bases and factories - handling an 

enormous volume of calls needed to co

ordinate the Nation's war effort. 

Throughout the country, Bell System 

people are wholeheartedly cooperating 

in· the drive for victory. To men and 

women of their high caliber, there is real 

satisfaction in a difficult job well done. 
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METALS FOR DEFENSE 
(Continued from Page 117) 

gic metal. Not only is steel production in
creasing, but, due to increased demands 
and priorities on nickel, chromium, and 
vanadium, more manganese alloy steel is 
being produced. By next year the Butte 
mines still will be able to supply only one
eighth of our annual demand of 1,600,000 
tons of metallurgical ore. The remainder 
must be supplied by India, South Africa, 
the Philippines, Cuba, and Brazil. Russian 
ore, of course, is unavailable. Processes for 
utilizing Minnesota's low-grade mangani
ferous iron ores being investigated at the 
North Central Experiment Station of the 
U. S. Bureau of Mines and the University 
Mines Experiment Station may prove to be 
economically feasible. 

Mercury presents no problems because it 
is easy to get and there also are usable sub
stitutes for it in primers and detonaters. 
Our many low-grade deposits in the Pa
cific mountains, plus supplies from Mexico, 
will always be adequate. The United States 
now is getting the 2,000 flasks of Mexican 
mercury formerly shipped to Japan. Smug
glers did a small business with Germany 
until recently caught somewhere in Mexico. 

·Mollie-be-damned 

Molybdenum ("mollie-be-damned" to the 
Colorado miners) is the only important 
metal of which more than 85 per cent of 
the world's supply is produced in the 
United States. Molybdenum consumption in 
1939 was 9,000,000 pounds; in 1941 it is 
estimated that 27,000,000 pounds will have 
been used, whereas production is at the rate 
of 42,000,000 pounds. "Moly" imparts 
toughness to steel, higher strength to cast 
iron, and hardness to tool steel. It is sub
stituted for tungsten and nickel. Last June 
the OPM ordered all purchasers of high
speed tungsten tool steels to accept half of 
their requirements in molybdenum steels. 

Despite the ample quantity now, a shortage 
is expected if the emergency lasts more than 
two years. 

The bulk of our nickel comes from Can
ada, the world's greatest producer, although 
the United States produces a small amount 
of its nickel requirements as a by-product 
of the copper industry. Currently, our de
mand for nickel is so great that strict con
trol is exercised, and little nickel is avail
able for civilian use. Nickel strengthens 
and toughens steel, is a popular alloy in the 
iron foundry, and is used in stainless steels. 
It is used in armor plate and is a compo
nent of many of the. metallurgists' favorite 
carburizing steels. In an effort to substitute 
for the latter, the chrome-vanadium steels 
have been used in increasing amounts, thus 
seriously threatening the supply of these 
two metals. The absence of decorative 
nickel plate is to be expected, probably be
ing replaced in automobiles by plastic trim
mings. 

A typical example of the difficulty faced 
by some inclustries is that of a local plant. 
Unable to obtain the stainless steel pipe for 
a job requiring a corrosion resistant mate
rial, the company decided to use nickel, but, 
of course, that also was impossible to get. 
The decision to nickel-plate the inside of 
steel pipe found the plant with only a few 
pounds of scrap nickel in the form of small 
pieces the size of marbles. This was melted 
by the University of Minnesota Foundry 
Department and cast into a number of 
nickel rods which were used as anodes in 
electroplating the inside of the pipe. 

The estimated 146,000,000 small iron
nickel alloy meteorites that fall on the 
earth annually are not expected to contrib
ute greatly to the solution of the nickel 
problem. 

The tin supply has been nursed along in 
an attempt to build up a stockpile until 
over a year's supply is available in the 
United States. The importance of this is 
emphasized when we understand that the 
two greatest tin producers, the Federated 
Malay states and the Netherlands East In-

dies, are having increasing difficulty in dis~ 
tributing their valuable metal. We will 
make increased use of Bolivian tin of which 
there is a good supply. Lead will be sub
stituted for as much tin as possible in sol
ders, food packages, etc. Tin foil formerly 
used on cigarettes, candy, friction tape, and 
the like, was replaced by lead, the use of 
which in turn must· be discontinued after 
March 1, 1942. A typical substitution is 
cellophane, which is also subject to priority. 

Tinplate thicknesses have been reduced, 
saving 10,000 tons o·f tin a year. Wherever 
tinplate can be eliminated completely, as in 
the substitution of special lacquers for the 
inside of food and beverage containers, this 
will be done. Perhaps we will have to 
change to plastic or Pyrex beer coils ! 
Much of the tin used goes into bearings, 
solder, and such bronzes as "Navy'Bronze" 
(88-10-2 and 88-8-4 to the metallurgist). 
Much of the latter is in use at the North
ern Pump Company. The one and only tin 
smelter in the country just came into op
eration this month. Of course it will op
erate on imported ores. 

Tungsten, which imparts "red"hardness" 
to cutting tools, is used also in lamp fila
ments, drawing dies, permanent magnets, 
X-ray targets, electrical contacts, and for 
many other purposes. Its shipment from 
China presents greater difficulties than ever 
now that war has come to the Pacific. 
Portugal, who supplies about 5 per cent of 
our tungsten, may be cut off from us at 
any time. South American countries and 
our own production will fill the bulk of our 
requirements. Molybdenum is substituted 
in part for tungsten. Because we need 
tungsten as well as Argentina's go·od will, 
the United States has guaranteed to buy 
Argentina's tungsten supply for the next 
th:·ee years. 

Makeshift Metals 

A recently noted substitute for metal is 
that of ceramic materials being used wher
ever possible instead of stainless steel. 
Some of the top award winners in the sixth 
annual Modern Plastics Competition illus
trate the replacement of metals by plastics. 
Fan blades for cooling towers are made of 
plastics which combine lightness with cor
rosion resistance. The nose section for one 
of the medium bombers is now made of 
Plexiglas, and a machine gun is supported 
by the Plexiglas itself. Respirator parts 
formerly made of aluminum now are made 
of plastics, thus saving materials and la
bor. A pump impeller has achieved higher 
pumping efficiency, longer life, and a 75 
per cent weight reduction through utiliza
tion of plastics. 

The M-3 light tank has 2.865 parts-has nearly 8.000 pounds of armor plate. 

To calm the metallurgists' fears that plas
tics will replace metals, it should be noted 
that in 1940 the production of plastics 
amounted to only 0.33 per cent of the 
weight of steel products. Tensile strength 
of plastics ranges from 4,000 to 30,000 
pounds per square inch, compressive 
strengths vary from 10,000 to 36,000 pounds 
per square inch. They are not malleable, 
generally not serviceable above 350 degrees 
Fahrenheit, but weigh only about one-sixth 
as much as steel. Typical examples of 
"plastic propaganda" are the plastic auto
mobile and plastic airplane. The latter is 
only 10 per cent plastic and 90 per cent 
wood! 
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A SHORTER WAY TO LONGER LIFE 
Spinning furiously in a bath of fire, gears that will 

play a vital part in the nation's production are given 
longer, more useful, more productive life ... in a hurry. 
Through the swift magic of the oxy-acetylene flame, not 
only gears, but a host of other metal parts and articles 
can have their wearing surfaces hardened ... exactly 
where hardness is needed to resist wear. 

This is something new in metal working. The secret of it is that 
heat is applied so quickly and with such precise control ... and 
quenching follows so rapidly ... that any piece so treated has no 
chance to become hardened all the way through. This means that 
valuable properties like toughness and ductility are retained in 
the core of the metal. 

The advantages of oxy·acetylene flame-hardening are manifold. By 
its use, hardening can he localized to those areas where wear will 
occur. Thus one section of a shaft, or the rim of a wheel, or the 
teeth of a gear can he hardened, leaving the rest of the piece in its 
original condition for needed properties or easy working. Cheaper 
and more plentiful ferrous metals can often he made to do the 
work of less readily obtainable steels. 

The method is lightning fast, so it saves on operating expenses. 
Some pieces can be hardened in as little as five seconds. Production 

is speeded up as costs go down. In many case~, machines can he 
simplified in construction by the u,;t• of flamt>·hardened parb. 

Materials which can be flame-hardened include dozen:; of plain 
carbon, chromium, manganese, nickel, chromium-nickel, diromium· 
molybdenum and chromium-vanadium sh'eb. High ,trength •~ast iron 
and pearlitic malleable iron can abo be hardened by thi> method. 

Linde supplies the oxy-acetylene equipment, al'o the oxygen and 
acetylene for use in the flame-hardening pro<'<'"'· Inquiries about 
oxy-acetylene flame-hardening, flame-eutting, fabricating, and treat· 
ing of metals are cordially invited. 

The important developments in flame-hardening- and other pror· 
esses and methods for producing, fabricating, and treating metals 
-which have been made by The Linde Air Products Company u·ere 
greatly facilitated by collaboration 1cith [ 'nion Carbide and Carbon 
Research Laboratories, Inc., and by the metallurgical experience of 
Electro Metallurgical Company and Haynes Stellite Company-all 
Units of Union Carbide and Carbon Corporation. 

THE LINDE AIR PRODUCTS CO :UP ANY 
Unit of Union Carbide ami (.'arbon Corporation 

um 
GENERAL OFFICES: New York,N. }'. OH'ICES IN PRINCIPAL CITIES 



nEWS In THE InSTITUTE 
Tech Societies 
A.I.M.E. • Members of the Minnesota Student Chapter 
were guests of Mr. R. D. Longyear at an evening meeting on 
Thursday, January 29, at his home. Mr. Longyear is coun
selor of the Student Chapter and chairman of the Minnesota 
Section of the A.I.M.E. This spring students in mining and 
metallurgy will, for the first time, be given the opportunity 
of presenting papers to the Minnesota Section in a local 
contest. The E. ]. Longyear Mining Company, of which Mr. 
R. D. Longyear is president, is offering prizes of $10 and $20 
for the two best papers. Winners of the local contest will 
have the opportunity of entering their papers in the annual 
national con test. 

A.S.Ag.E. 0 An inspection trip through the William Boss 
Manufacturing plant in St. Paul was made by the student and 
faculty,.members of the Society on Friday, January 30. The 
plant, regularly engaged in Vhe production of specialty articles, 
is now working on defense orders. After the inspection trip, 
the group went back to the agricultural engineering building 
for a bean and hot dog feed. 

At a short business meeting preceding the feed; the final 
plans for the Student Honor Award System were ratified. 
The award system, which will be put into operation for the 
first time this spring, provides for the awarding o.f a key each 
year to the agricultural engineering student wiho receives the 
highest score obta•ined from a scoring system based on schol
arship, and extra-curricular activity participation. 

A.I.E.E. 0 "T·he Atom Smasher" was the subject of a talk by 
Carl Bailey, physics graduate, who spoke to the Minnesota 
Chapter of the A. I. E. E. at their meeting on Wednesday, Jan
nary 21 in the physics auditorium. 

The Student Branch, in conjunction with the Minnesota 
Section of the A.I.E.E. is again conducting a prize paper con
test.. Deadline for all entries is March 30. The papers will be 
judged by a committee of three, including representatives of 
the faculty and the Minnesota Section. Cash prizes will be 
awarded for the best papers. 

I.Ae.S. 0 March 12 is the deadline for papers submitted in a 
contest sponsored by the Society and open to members of aU 
classes. The papers are to be on any aeronautical subject 
of a technical nature. Prizes will be awarded to the student 
in each class submitting the best paper. 

Future activities on the Society Calendar include the an
nual Aero Ball which will be held Saturday, February 21, at 
the S.t. Paul Hotel, and a spring picnic for which plans have 
not yet been completed. 

A.C,S.A. 0 The·January 21 meeting of the Society was post
poned because the speaker, Dr. George B. Fra-nkfurter, pro
fessor emeritus in chemistry, was unable to attend. Dr. Dal
ton, criminologist, will speak at the meeting of the Society to 
be held on Febrqary 24. 

Engineers' Day Filing 
Filing for the positions of general chairman and committee 

heads for the 1942 Engineers' Day will close at noon on Tuesday, 
February 17. Only junior engineering students are eligible for 
the positions. Committee chairmen, who will also be members 
of the executive committee, will be in charge of the publicity, 
dance, open house, treasury, knighting, 'parade, field day, button 
sales, and office. 

Engineers' Day is an annual event sponsored by the Technical 
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Commission. Art Brickman, senior M.E.,,is in charge of filing for 
tha Commission. At a meeting held on Thursday, January 29 
in 305 main engineering, Brickman explained the filing procedure 
to interested juniors. Men interested in the general chairmanship 
or in being_ a committee head, should draw up a platform which 
includes a plan of operation, organization, and budget for that 
committee. The platforms should be left at the main engineering 
office. Interested juniors may look over platforms submitted in 
previous years at the main engineering office. The platforms 
may rrot be: taken out of the- office. 

In a recent interview Brickman said that the turnout at the 
meeting held on January 29 was "very disappointing." He pointed 
out that, "Engineers usually have such a crowded program that 
they have little time for extra-curricular activities. Engineers' 
Day is a real opportunity for the engineer to meet other Insti
tute men and to get some valuable experience. in committee work. 
T uniors should remember that on every application blank for 
·empJoyment there is a question on participation in extra-curricular 
activities." 

Members of the Technical Commission have tentatively set 
fourth hour, Tuesday, February 19 as the time at which they 
will interview men who have submitted platforms. 

Senior Placement High 
Statistics released by Edward S. Loye, acting director of the 

Institute of Technology Placement Service, show that the demand 
for engineers has marke-clly increased since a year ago. In 1940, 
during the fall quarter 27 companies sent 29 persom1el men to 
interview seniors. During the same period this year, 47 compa
nies sent 58 representatives. These men spent 61 days at the 
University and interviewed 1,277 persons, as compared to 34 days 
and 500 interviews during the fall quarter of 1940. 

Part of the increase shown above is clue to the ·fact that many 
companies visited Minnesota for the first time this year, and 
also that many companies sent their representatives earlier than 
in former years. 

Mr. Loye said that the trend for winter quarter is about the 
same as that shown last year. Up to January 30, the records 
in the Placement Service show that 47 per cent of the senior 
class in the Institute had already been placed. 

Rumbaugh Flies 
Prof. L. H. Rumbaugl;l, assistant professor of physics, flew, 

last month, to Pearl Harbor where he is doing Navy defense 
work of an undisclosed nature. Prof. Rumbaugh has been on 
leave from the University since the fall of 1940, when he went to 
Washington to do defense work. 

Otto H. Schmitt, associate professor of physics, left Minne
apolis on ] anuary 31, for New York. He will be engaged in de
fense wo-rk for the Navy for an indefinite length of time. 

Visiting the University last month was Sidney M. Serebreny, 
former instructor in aeronautical engineering, and now an in
structor in meteorology for Pan American Airways. Mr. Ser
ebreny was in Hawaii before the war, but left the islands a fe.w 
days before the attack on Pearl Harbor. 

New Defense Course 
A new national defense course to train men in radio theory 

will soon he instituted at ilie University, according to Charles 
Koepke, professor of mechanical engineering. The course is de
signed for men about to enlist or to be drafted. Graduates of the 
course will receive a specialist rating in the army. 

Requirements for the course are a high school degree with a 
minimum of two years of mathematics and one year of physics. 
:rvren 18 to 20 years in age will be preferred. The course will start 
in the near future, but no definite date has been set. 
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The superior performance and endurance 
of American mechanized military equipment 
will be the deciding factor in the war and a lot 
of the credit must go to the engineers respon
sible for its design. 

For one thing, they know their bearings-a 
vitally important requirement. Thus Timken 
Tapered Roller Bearings are being called on to 
"keep 'em rolling." 

You, too, will find a thorough knowledge of 
Timken Bearings one of your most valuable as
sets when you graduate and join the ranks of 
practicing engineers. 

Begin to get this knowledge now; write for a 
free copy of the Tim'ken Reference Manual, the 
tapered roller bearing text book. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

TIM KEN 
TRADE·MARK REG. U.S, PAT, OFF. 

TAPERED ROLLER BEAR/NuS 
' Manufacturers of Timken Tapered Roller Bearings for automobiles, motor 

trucks, railroad cars and locomotives and all kinds of industrial machin· 
ery; Timken Alloy Steels and Carbon and Alloy Seamless Tubing; and 

Tim ken Rock Bits. 
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With an eye to the future ... 

When the shooting's over, be it a year or 
two or five, the Robert Surrey suits we are sell
ing right now will still be as smart and as 
wearable as the day they were designed! To
day, every budget demands a suit with the 
stamina and toughness of a U. S. Marine. Stop 
in and try on one of these smart, handsome, 
suits that are ideal for wear on or off the 
campus! 

SUITS tailored by 

3Robrrt ~urrrp 
are priced /rom SJJSO 

LIE MANDT'S 
NICOLLET 

WISE 

E. H. MILLER 
)326 4th St. S.E. 
Minl;leapci)is, .Minn 

AT 9th 

ENGINEERS 
Preserve Their Notes 

and Reports 

Have MILLER 
Bind your worn bookS-SOc 

·(t a.nd up 
'J . 

Notes a.nd Reports-20c- up 

Themes a.nd Theses $1.25 

.• flllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll. 
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ALUm 
Parmalee Haugsrud, M.S. in Ch.E., is 

now with the American Steel and Wire 
Company. 

Dr. Delbert F. Jurgensen, Ph.D. in 
Ch.E., has been called to duty by the 
army's Chemical Warfare division. He 
is stationed at the Massachusetts Insti
tute of Technology and has the rank of 
captajn, 

'29 

'34 

'37 

' Thurman Erickson, Aero, was in Man
illa at the beginning of the Japanese 
attack on the city. No further news has 
been heard from him since then. Mr. 
Erickson is an assistant o·perations man
ager for the Pan American Airways. 

Harold Schmidt, Aero, visited the 
aeronautical engineering department re
cently. He was a flight engineer on a 
Clipper ship just three hours out of 
Honolulu when Pearl Harbor was at
tacked. The ship received instructions to 
turn south and it landed on an undis
closed emergency field before returning 
to United States. 

William Podas, Ch.E., has recently ac
cepted a position as an assistant engi
neer in the Industrial Engineering Di
vision at the Edgewood Arsenal. 

'38 

Sidney Raycraft, Ch.E., is now work
ing for the Hercules Powder Company 
at Wilmington, Delaware. 

'39 
Edwin Joesting, Ch.E., is now work

ing fo-r the Minnesota Mining and Man
ufacturing Company. 

Martin D. Farkas, Ch.E., M.S. '42, has 
recently gone to wo·rk for the Sherwin
\Villiams Paint Company as a research 
engineer. He is living in Chicago. 

Wallace W. Wilcox, Aero., is in the 
engineering department of United Air
lines at Cheyenne, Wyoming. His ad
dress is 3717 Capitol Avenue, and he 
wants any Minnesota men stopping in 
Cheyenne to get in touch with him. 
When at Minnesota., Wally was Busi
ness Manager of the TECHNOLOG . 

'40 
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n 0 T E S 
Robert B. Hayden, Ch.E., is employed 

as a research chemist by the du Pont 
Company in their nylon division of the 
rayon department. His work is chiefly 
concerned with the process development 
in the spinning of nylon yarn. His ad
dress is 909 Park Place, Wilmington, 
Delaware. 

Joseph G. Gelling, E.E., has a posi
tion as graduate assistant at Ohio State, 
where he is working on a master's de
gree in electrical engineering. During 
the summer he worked for the Bendix 
Radio Corporation at Baltimore. His 
present address is 166 West Lane Ave
nue, Columbus, Ohio. 

'40 

'41 

Donald L. Hammel, M.E., is with the 
Newport News Shipbuilding and Dry
dock Company of Newport News, Vir
ginia. Don is planning to be married in 
June to Audrey Lewis, also a Minnesota 
graduate. His present address is 53 
Shirley Road, Hilton Village, Virginia. 

Stettler Quist, M.E., is employed by 
the du Pont Company. His address is 
59 Senior Place, Bridgeport, Connecti
cut. 

Louis Larson, Ch.E., is with the 
American Chemica.! Company. He lives 
at 22 Willow Street, Beacon, New York. 

Chet Okerlund, Ray Martinson, Ir
ving Dahlstrom, Don Gstalder, Eugene 
Kogl, and Richard Brohaugh, all C.E. 
'41, are employed as engineers on the 
new set of locks for the Panama Canal. 

Amour L. Stanley, C.E., is employed 
as a mining engineer for . the Oliver 

Company a.t Coleraine, Minne-

Robert Nielsen, C.E., formerly with 
the Bell Telephone Company, is now 

) with the United States Army Engineers. 
;;JJ Bob and several other engineers are malc-

ing surveys and soil studies for tentative 
airports in the western part of the United 
States. 

Don Martin, C.E., is in Newfoundland 
as an inspector of building materials for 
.the Naval and Air Base being construct
ed there. Don writes that he still pla.ys 
tJhe piano for the boys. Also in New
foundland is John Strang, C.E. '41, 
working as a draftsman and light build
ing designer. 

THE MINNESOTA TECHNOLOG, February, 1942 131 



Dance to the 

1Snigbt~ .of j}ott 
Now Playing for 
Dinner and Supper 
At Lounge Pierre 
And Chateau Terrace 

HOTEL RADISSON 

!Jou /Jo,.eJ? 
. . . wh'! nol lake 

"A Trip Around the World" 
Well, not exactly ... but that's 
the theme. of the BIG 1942 

AER.O IBAJLJL 
place ... 

time ... 

Continental Room 

Hotel St. Paul 

Saturday + Feb. 21, 1942 + 9-12 P.M. 
crew 

Wally Drieling and Orchestra 
fare . 

$1.50 per Couple 

132 

Stolen 
Goods 

Dentist: "Open wide, please, wider, just a little more, 
please. There, that's fine." 

Ginny C.: "Ah-h-h, ur-r-r, glug." 
Dentist (inserting rubber gag, sponge, towel, .drill, and four 

fingers): "How's your family?" 

• • • 
Mother: "Mary, where have you been until 3 a.m.?" 
Mary: "Walking, Mother." 
Mother: "For goodness sake!" 
Jl.1ary: "Yes, Mother." 

• • • 
The captain of an Atlantic liner approached a miser

able looking young woman leaning on the rail. 
Captain: "Waiting for the moon to come up?" 
M.L.Y.W.: "Oh, ye gods! Does that have to come 

up, too?" 

• • • 
She: "Gee, that's a fancy step. Where did you learn it?" 
He: "Whattaya me<Jn, fancy step? My pants are falling off!" 

• • • 
The Chinese cook was walking through the wo'Ods one 

day when he heard a branch snap behind him. Turning, 
he saw a huge grizzly bear sniffing his tracks. "You likee 
my tracks?" he exclaimed. "Velly good, I makee some 
more velly quick!" 

• • • 
She: "Do yMt know what they're saying ab·out me?" 
Engineer: ''FVhy do yMt suppose I came over to see you?" 

• • • 
Once upon a time, so the story goes, the fence 

broke down between Heaven and Hell. St. Peter ap
peared at the broken section of the fence and called 
out to the devil: "Hey, Satan," he said, "since all the 
engineers are over in your place, how about getting 
them to fix this broken fence?" 

"Sorry," replied Satan, "my men are all too busy to 
go about fixing measly fences." . 

"Well, then," replied St. Peter, "I'll have· to sue you 
if you don't." 

"Oh, yeah," chortled the devil, "where you goin' 
to get a lawyer?" 

• • • 
Pledge (at dinner table) : "Must I eat this egg?" 
Brother: "Yer damnright !" 
Silence ...... . 
Pledge: "The beak, to'O ?" 

• • • 
If every boy in the United States could read every 

girl's mind, the gasolin·e consumption would drop off 
fifty per cent. 

• • • 
Little Jasper trembled with excitement. Such a 

project had never occurred before. 
"I'll go. alone. I'm not afraid, Mother. You've 

nursed me through childhood. Gad! I'll never forget. 
But I'm something of a man now. Yes, sir, one of that 
seething mass called Youth. And what's more, I'm 
game. I don't need your help as I once did. .Cripes, 
Mom, don't cry! We men gotta stick together. I 
won't be long-just wait." 

Little Jasper's face beamed angelic nonchalance as 
he pushed open the door to the men's room. 

• • • 
"Who gave the bride away?" 
"I could have, but I kept my mouth shut." 
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* 
Under the American system of private enterprise, this country has 
developed the most efficient system of distribution in the world. In 
this economic scheme, the retail merchant holds an important and 

indispensable position. 

Bruce Business Publications reach 36,000 retail merchants in this North
west territory each month. They are an established part of the system of 
distribution in this area • . . the direct lines for business contact with the 

retail trade. 

BRUCE PUBLISHING COMPANY 
2642 University Avenue 

Saint Paul, Minnesota 

NEstor 2641 
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613 National Building 

Minneapolis, Minnesota 

MAin 6951 
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MINNESOTA'S 

ALL-AMERICAN 

YEARBOOK I 

• 
Jhe 
1194Q GOIPIH!IER. 

• • 
Gopher Office 

12 Murphy Hall 

for 

Only SOc Down 

$3.00 Balance 
Spring Quarter 

Senior· Special 
$3.00 at the 

Newburg Studio 

RESERVE YOUR 
COPY NOW 

/rom anyone wearing 

a 

Gopher Button 

BY GLENN BAKKEN, M.E. '42 

JIM MITCHELL, M.E. '42 

Another issue of the TECHNOLOG rolls around and we're just as 
short of humor as ever. If you know any good jokes which will 
pass our rugged standards, just drop them in P.O. 5376-do not 
drop them in the editor's, "Stray Scraps" or he will pass them off 
on the unsuspecting public as his own original humor. To be 
eligible for one of the many prizes offered for original jokes, 
send yours in today accompanied by the editor's scalp or a rea" 
sonable facsimile . 

This week's prize, a complete set of old Math finals, goes to 
George Swanson, Tech freshman, who writes : 

Editor's note: 
It is d1te only to his intense love of democracy a~nd its prin

ciple of free speech, that the edito·r passes such a slanderous 
re~nark. Unfortunately, the joke that was to follow this diatribe 
did not conform ·with rigid TECHNOLOG stand.ards, and for flvis 
reason alone, it was censored. 

• • • 
"How about a little kiss, girlie?" asked the sailor 

on shore leave. 
"No, you musn't, I have scruples." 
"That's o.k., I've just been vaccinated." 

• • • 
DEFINITION DEPARTMENT 

A gig~lo is now defined by Webster as a lemon squeezer. 
A tommyhawk is what if you go to sleep suddenly and wake 

without any hair, there is an Indian with. 
Time is the thing that keeps all. things from happening at once. 
A true lover of music is a man who, upon hearing a soprano 

in the bathroom, puts his ear to the keyhole . 

• • • 
The young husband wa,s driving toward the hospital 

like mad trying to beat the stork. Unfortun.,tely, he 
arrived a little too late and his wife presented him 
with a baby boy on the hospital lawn. Later, he 
received a bill from the hospital charging him, among 
other things, twenty-five dollars for operating room 
expenses. Greatly annoyed he took the bill to the 
hospital and explained to them that the baby had 
been born on the lawn and the operating room was a 
mistake. In the next mail he received the following 
statement: 

Greens fee ......................... $25.00 

• • • 
Two men were waiting at the railroad station for the train. 

Since neither had anything to do, one decided to see what he 
could do about the situation. 

"How about a game of poker while we're waiting?" he asked. 
"No thanks, tried it once and didn't like it." 
"Well, how about a game of pool?" 
"No thanks, tried it once and didn't like it." 
"Well, how about having a drink at the bar across the street?" 
"No thanks, tried it once and didn't like 'it." 
"Well, how about a cigarette?" 
"No thanks, tried it once and didn't like it." 
"How about taking in a movie?" 
"No thanks, tried it once and didn't like it. But I'll tell you 

what I'll do; my son is coming along any minute now and I 
might persuade him to go with you." 

"Y ott have just one son, I presume." 
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Webster's Collegiate Dictionary $4.00 

Hudson's Engineers' Manual 2.75 

Handbook of Chemistry and Physics 3.50 

Mark's Handbook for Mechanical Engineers 7.00 

Standard Handbook for Electrical Engineers 8.00 

Merriman Handbook for Civil Engineers 8.00 

Peele Handbook for Mining Engineers 12.00 
L 

Perry Handbook for Chemical Engineers 7.50 

Urquhart Handbook for Civil Engineers 5.00 

Wiley Handbook Series: 

Eshbach Handbook of Engineering 
· Fun dam en tals 4.00 

Kent Handbook for Mechanical Engineers-
Power , 5.00 

Kent Handbook for Mechanical Engineers-
Design 5.00 

Pender Handbook for Electrical.Engineers-
Power 6.00 

Pender Handbook for Electrical Engineers-
Communications 5.00 

• 

Professional [olleges Bookstore 
Basement Main Engineering Building 
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THIS IS A TYPICAL 
IJGTD GREENFIELD/I 

T A P Though it costs less. than a 
dollar, it may cut threads in as many as 50,000 
holes before it wears out. 

Without efficient small tools like G.T. D. 
Taps, Dies, Twist Drills, Reamers and Gages, 
our great modern metal working industry could 
not exist as we know it today. That's why 
"G.T. D. Greenfield" tools play such a vital 
part in industry and in Uncle Sam's war effort. 

GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, MASSACHUSETTS 

TAPS • DIES • GAGES • TWIST DRILLS • REAMERS • SCREW PLATES • PIPE TOOLS 

Remember lhe tjir/ f,.iend:J and rl!/olher 
with 

VALENTINE CANDIES 
AND CARDS 

'from 

•SCHNEIDER'S• q 

CAMPUS PHARMACY 
500 Washington Ave. S.E. 
~ ~ ~ 

ENGI·NEERS! 
• • • 

-do you need source material for your 
reports, themes, and articles? 

Back issues of the Technolog are available 
in limited quantities (years 1925-1940) contain
ing a wealth of informa;tion on all phases of 
engineering. 

15c per copy 

The Minnesota Technolog 
Room 37 E.E. Ex. 514 
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BY BRUCI: TORELL, M. E. '42 

Engineers should be nothing if not popular next year. For 
with deferment limited to medicine and technology, the ratio of 
coeds to males must take a very sharp rise. So, with his arch~ 
rival, Jasper Higginbotham (Major, Sociological Aspects of the 
Wiggle~ Tuesday 7-9, Union Ballroom; Minor, Advanced News
reel Handclasping-Wednesday 6-7, Northrup Auditorium) un
der. the eagle eye of 'an unromantic top sergeant, Rollo should 
have no trouble in winning back the fickle Sally. In fact we 
wouldn't be a bit surprised if he added Barbara, Dorothy, Peg
gy, Virginia, and Hortense to his available list 

• • • 
And while on the subject of boys in the army, we definitely 
do not recommend for 'happy listening the new tune, Dei(}IJ' 
Ara.beUa. Arabella's warbiing tapers off with the lines-

! keep your picture by the sofa near the fire 
For me and my boy friends to sit and admire. 
They may want kisses but I am always true, 
I close my eyes and make believe it's you. 

wUch only proves the old theory that "Absence maims the heart 
grow ·fonder, but for who?" According to a Junior Mining 
Enginem·, you just can't win. A friend of his in the army faith
fully wrote his frau twice a day for two months without receiv
ing a reply. Finally he got the following note: 

Dear Johnny, 
Enjoyed your letters very much. 

Sara 
P .S. Just married the postman. 

• • • 
Nobody realizes more than we do (we trust) that our mag 
can stand improvements. But after you have wracked a few 
collective brains which were not overly clever to start with, until 
nothing remaine.d but a few phone numbers and an integral 
acquired in more studious days, then it's time for you, clear 
reader, to step in. So how about pouring your criticisms and 
suggestions into the Stray Scrap9 box in Main Engineering. 
Who knows, maybe with your help we'll soon compete with such 
nationals as The American V-8 DeLtt.re, which is just a little 
cheaper than the American M erettry. 

• • • 
With eight more pages again this issue, there is 33, per cent 
chance that some of you will get past the joke 'coiumns. Sure 
to interest the majority is this month's survey, which present~ 
figures gratifyingly close to those collected by the University. 
And just in case you want the lowdown on the metals situation 
presented in as neat an article as has hit our pages since the last 
time the floor was swept, read Herb Scobie's "Metals for De
fense." Despite the striking resemblance in our photo, he is 
definitely no relation to Louis Pasteur. Then there is Marg 
Stickles' "War Birds' Nests," and Professor Valasek's "Coated 
Lenses," both aywun reading by aywun authors. 

• • • 
1 Looking forward ~o next month, we'll be bringing you a 

condensed version of positions open to you all in the Civil Se;rv
ice; an article on what Mother Nature gave dear old Minnesota 
in the way of natural resources, and a scoop on something called 
Relativity from which it seems that Einstein wasn't talking about 
his mother-in-law after all. So until then, adios and happy mid-
quarters. 
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01' I'IRB THAT SLICB 

FASTER than ever before man shapes 
steel to meet his needs, slicing it to 

the desired shape with the oxyacetylene 
flame - the modern cutting tool which 
never dulls. It shapes thin gauge sheet 
or h~avy slabs; forgings and structures 
with equal ease, and with truly aston
ishing accuracy. 

New, better and faster ways of 
making machines, engines, ships, tanks 
and innumerable other products is the 
direct result of the efficiency and 
proper application of this modern 
production tool. 

But the oxyacetylene flame does not 
content itself merely with being the out
standing metal cutting tool. Because of 
ANYTHING AND EVERYTHING 

its versatility, it flnds wide and varied 
application 'in speeding defense. It 
hardens steels to any desired degree 
and depth; cleans metal surfaces for 
quicker and longer lasting paint jobs; 
gouges outmetalwith astonishing speed 
and accuracy, and welds metal together 
into a homogenous unit. To aid and 
expand production schedules by the 
most efficient and economical appli
cation of the oxyacetylene flame, Air 
Reduction makes available to industry 
the practical cooperation of a skilled 
engineering department. 

"Airco in the News'' shows many in
teresting uses of the oxyacetylene 
flame and electric arc. Write for copy. 
FOR GAS WELDING . OR 

AIR 
REDUCTION 

r§f»U!/}d~: 
60 EAST 42nd STREET, NEW YORK, N.Y. 

In Texas: 
Magnolia-Airco Gas Products Co. 

DISTRICT OFFICES IN PRINCIPAL C:ITIES 
CUTTING AND ARO, WELDING 



UNDER ON£ ROOF 
THE General Electric Company has a leased-wire 

communication system which functions as smoothly 

as if all G-E branches were housed in a single building. 

During the year I 94 I, a total of 3796 miles was added to 

the leased-wire communication system to help speed the 

handling of contracts. A network of II,565 miles IS now 

available for telephone and teletype messages. 

The telephone network covers 5630 miles and serves 

17 key industrial cities in the East and Middle West. It 

contains 37 individual wires, many of which can be inter

connected f~r greater flexibility and coverage. The tele

type network comprises 4822 miles of full-time circuits 

and I I IJ miles of part-time circuits. Thirty-one cities are 

served directly, and many others are served indirectly. 

VOLTS AND VITAMINS 
THE General Electric industrial X-ray laboratory re

cently moved a large number of apple and other fruit 

trees, berry bushes, and tomato and string bean seeds 

into the confines of its workrooms. 

There, under an X-ray machine, these various specimens 

of flora were bombarded with I,ooo,ooo-volt X rays. 

They were then returned to the New York State Experi

ment Station at Geneva for planting and subsequent 

observation of the effect of the X rays upon the color, 

size, flavor, quality, resistance to disease, and other 

characteristics of the fruit and vegetables. 

Variations and mutations are to be expected when 

living plant cells are subjected to bombardment with 

X rays. Under forced germination, effects of the I,ooo,ooo

volt treatment on seeds may be observed within a few 

days, but, for the young trees and berry bushes, the full 

effect will not be known for at least five year~. 

L£ D£RNI£R CRI 
THE General Electric Company's construction of the 

first large electric plant in the Belgian Congo was 

stalled by the lack of dowel pins, the only items missing 

from an inventory of hundreds of parts. The whole camp 

was searched, natives were questioned, but not a single 

dowel pin was found. 

With a 90-day deadline, replacements were out of the 

question, so, with makeshift materials, tools, and help, 

new dowel pins were fashioned. The job was finished on 

schedule. 

Months afterwards a visitor to a half-savage tribe in the 

Belgian Congo fourid men and women alike wearing a new 

type of nose ornament. Thrust through the cartilage of 

the nose, gleaming and twinkling in the African sunlight, 

the missing dowel pins were the pride of the natives. 

GENERAL. ELECTRI.~ 



FEATURING IN THIS ISSUE 

MINNESOTA'S RESOURCES 

ENGINEERING WITH CULTURE 

OUR MOSQUITO SQUADRONS 

MARCH 1 9 4 2 



The heat treatment that 
contradicted itself 

How Westinghouse Engineers straightened out a paradox in steel 

METALLURGISTS have been heat-
treating steel for 2,500 years. They've 

taken steel parts, subjected them to heat, 
cooled them quickly by quenching them 
in water, oil, or gas, and so hardened them. 

But the heat treatment contradicted 
itself. 

For while. they were heat-treating the 
steel to hatden it ... they also softened it. 
As the steel was being heat-treated, oxy
gen combined with the surface carbon, 
decatburized and softened the surface. 

Naturally, metallurgists had to remove 
this softened surface. They had to pickle, 
grind, or machine the surface-processes 

This photomicrograph of 
SAE-6150 Spring Steel 
shows . 00511 decarburi
zation with ordinary 
scale-free atmosphere. 

This photomicrograph 
of SAE-.6150 Spl"ing 
Steel shows no decm·
burization with Endo
gas atmosphere. 

which not only wasted time and cost 
mdney but also accounted for a whole lot 
of inefficiency. 

The dimensions of many steel parts, 
especially dies, have to be accurate to a 
few thousandths of an inch. So, metallur
gists had to make the steel parts larger to 
start with, just enough larger so that 
they'd be the right size after the softened 
surface had been removed. And that left 
room for plenty of mistakes. 
~ Something, Westinghouse engineers de
cided, should be done to get rid of all this 
heat-treating trouble. 

temperature control and entirely elimi
nate gas fumes. Then, they created a 
special atmosphere for the furnace. They 
heated ammonia (NHg) in the presence 
of a catalyst and separated it into its 
component parts, nitrogen and hydrogen. 
The nitrogen is inert and won't combine 
with anything. The hydrogen, in the ab
sence of oxygen and water vapor, also 
refuses to have anything to do with the 
carbon. 

In this special atmosphere, which West
inghouse engineers called Ammogas, steel 
parts could be treated with electric heat 
and ... no softening of the outer surface 
took place, no time-wasting, inefficient 
finishing had to be done. The dies and 
other steel parts came out of their heat 
treatment bright, shiny, all ready to use; 

~.The Ammogas furnace that Westing
house engineers created took care of the 
heat-treating of costly parts like dies, 
which can be gas-hardened and are not 
produced in great quantities. But Am
mogas is expensive-too expensive for 

! Here is an Ammogas Furnace. 

the ordinary heat-treating of thousands 
of machine parts. And it is not suitable 
for heat-treatments requiring high tem
peratures. 

So Westinghouse engineers developed 
Endogas-a special atmosphere which 
would do large-quantity, ,high-tempera-

ture heat-treating jobs, and do them at 
low cost. They heated ordinary gas (nat
ural or manufactured city gas is all right) 
and, by a special but inexpensive process, 
changed it into a gas rich in hydrogen and 
carbon monoxide and containing a little 
water vapor an.d carbon dioxide. 

Endogas doesn't do its work by avoid
ing all decarburizing agents, carbon diox
ide and water vapor; it overpowers them 
by the inclusion of agents like carbon 
monoxide and methane that work in the 
opposite direction. 

In effect, Endogas maintains a balance 
between carburizing and decarburizing 
forces. This balance can be so closely 
controlled that it is even possible to add 

A diagram of the Ammogas furnace. 

carbon to the steel that's being heat
treated. 

Today, the Ammogas and Endogas 
furnaces are hard at work heat-treating 
dies, castings, airplane parts, steel parts 
of all kinds, helping to turn them out 
faster and better-saving industry time, 
money, and mistakes-speeding crucial 
war production. 

* * * 
There is one reason why Westinghouse was 
able to create controlled atmosphere fur• 
naces and lick decarburization. It is because 
Westinghouse is an engil}eer's company. 

There are 3,500 engineers in Westing· 
house ... in service, in sales, in design, in 
research, in management, in every branch of 
the business. Engineers hold key positions 
in each of the 17 Divisions of the Westing· 
house Company. 

Engineers determine our ability to find 
better ways to get jobs done. Engineers 
direct the creation and manufacture of our 
products. Upon engineers our success de• 
pends. 

Behind our training and our encourage• 
ment of individual effort, there is a definite 
purpose. Behind our organization set-up of 
many divisions, which are like small com• 
panics within a company, there is a definite 
purpose. That purpose is to develop young 
engineers like you into the kind of engineers 
who will take good care of our fut\)re. 

They figured the thing to do was to 
find a way to keep carbon-hungry oxygen 
from getting at the steel surface. And 
that was the thing they did. 

First, . they settled on using an electric 
furnace since it would give them accurate 

Westinghouse (@ 
"An Engineer's Company," Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 

Copr, 1942, Westinghouse Electric & Manufacturing Co, 
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St1.1dent engineers Qf 

today will have a terrific responsibility in the future; for 

upon their shoulders· to a very grea't extent will fall the 

responsibility of developing new and better machines of 

all kinds to help in the reconstruction of the economic 

fabric of 'the nation. 

A thorough knowledge of Timken Tapered Roller Bearings 

will be a valuable asset to every young engineer starting 

out on his career during the next two or three years

probably the most critical period our country has ever 

had to face. 

Begin to acquire this knowledge now; write for a free copy 

· of the Timken Reference Manual. Then you will be in posi

tion to master any bearing problem that may ever come 

up-· no maHer what combination of requirements it may 

involve; friction elimination; radial, thrust and combined 

load capacity; preservation of alignment of moving parts. 

Send for your copy of the Timken Reference Manual 

today. Mention the name of your school when writing. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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THIS ginger ale maker is as finicky 
as a New England housewife. 

(Probably why his ginger ale is an 
Eastern best-seller.) 
"I want pipe I can see through", 
he said, "so I know it's clean. Pipe 
that can't alter the flavor of my 
product any more than the glass 
bottles it is sold in. Darn it, I want 
glass pipe!" 
Glass pipe lines, made by Corning, 
are a familiar sight in food, bever
age, and chemical plants ... paper 
mills, refineries, explosives factories 
. . . drug, medici]Je, and cosmetic 
plants ... in short, wherever prod
uct purity is vital. 
Highly resistant to corrosion at
tack, Corning's PYREX Piping 

eliminates this cause of contamina
tion. Transparent, it keeps no secrets 
. . . a glance tells of flow, cleanliness, 
color, sedimentation. And freedom 
from pitting and scaling means long 
life for these pipe lines, with low 
maintenance costs. 

Important? Yes. For in today's 
urgent program there's no place for 
impure products, production stop
page, high maintenance costs, or 
wasted materials. And in many in
stances, glass has proved it can out
perform metals, do an essential job 
better and at a lower cost. 
To the engineer, this glass.piping is ' 
important as an example of the 
many-sidedness of glass in industry 
and of Gorning research in glass ... 
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LEFT: PYREX Pipe Lines-from 1" to 4 11 

in diameter-are hung much like other types 
of piping. This picture shows the use of 
straight lengths, an "L", and two "T's". 

ABOVE: This close-up of 4" PYREX Piping 
shows the parts used in a joint: metal flanges, 
asbestos inserts, and a gasket. 

research that takes in its stride such 
divergent tasks as the making of a 
tiny chemical-resistant glass spring, 
smaller than your thumb, or the 
casting of the world's largest tele
scope mirror, a giant one-piece disc 
20 tons in weight. Today more than 
ever Corning is headquarters ( 
for research in glass. Indus- . . . 
trial Division, Corning Glass 
Works, Corning, New York .. 

CoRNING 
---means---
Research in Glass 
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AUTHORS 
As the principal speaker at the recent annual meeting of 

the Minnesota Section of the American Society of Mechanical 
Engineers, Mr. George H. Halpin, vice-president of the Minne
sota Mining Company, spoke on "Minnesota's Natural Resources." 
This month the TECHNOLOG presents a summary of his inter
esting speech. 

Mr. Halpin served in the first World War as a Captain in the 
Aviation Section of th'e Officers' Reserve Corps. He originally 
worked for the American Glue Company. In 1921 he joined 
the Bader-Adamson Company ag general sales manager. After 
this company merged with Minnesota Mining, in September of 
1930, Mr. Halpin became sales manager of the new company. 
Today he is vice president in charge of sales and a director 
of the. company, 

Many students will remember Mr. Halpin as one of the most 
interesting speakers to address the mechanical technology class. 
Fall quarter he spoke on the "Application of Engineering in Prod
uct Diversification." 

• • • 
Relativity, a subject which is basic for every theoretical 

physicist, is discussed by Dr. Melba Phillips in this issue of the 
TECHNOLOG. Miss Phillips, on leave of absence from Bmoklyn 
College, is lecturing on theoretical physics to graduate students. 

In 1933 Miss 
Phillips obtained 
her Ph.D. in 
physics at the 
University of 
California. Since 
then she has had 
fellowships at 
Bryn Mawr and 
at the Institute 
for Advanced 
Study at Prince
ton University. 
Her main topics 
of research were 
on the theory of 
atomic spectra 

and on: light nuclei; Her teaching experience includes posts at 
Battle Creek College, at the University of California, and at Con-
nectieut College. . 

Miss Phillips is a member of Sigma Xi, Phi Beta Kappa, the 
American Association for the Advancement of Science, and a 
fellow of the American Physical Society. 

• • • 
An argumen·t in a technical discussion class last year made 

Thomas Greenman, junior in mechanical engineering and busi
ness administration, more positive about his ideas on bro·aden
ing an engineer's education. This month Tom · expounds his 
ideas in the TECHNOLOG. Tom feels that many people will differ 
with his ideas on the grounds that it is impractical to ·teach 
psychology and logic to engineers, especially in wartime when 
engineers should be turned out as fast as possible. Tom agre~s, 
but thinks that his plan will be practicable after the war. 

T•(!)m has spent one summer at Glacier National Park and three 
summers at Yellowstone working .as a busboy. He likes to play 
tennis, golf, hike, and play the piano. He is a member of the 
American Svciety of Mechanical Engineers . 

• 
The editorial policv of the TECHNOLOG is to· present material for 

technology students which it is hoped will strike a happy medium between 
the superficial and the highlv specializEd. · 

The MINNESOTA TECHNOLOG is published monthlv, October 
through May, by the students in the Institute of Technology of the 
University of Minnesota. 

The purpose of the TE.CHNOLOG is two-fold:· first, to put in the 
hands of TE:CHNOLOG subscribers highly worth-while and interesting 
reading material: secornd, to offer technology students an invaluable o.ppor

. tu~tv t•O' get writin,g, selling, and working-with-others experien,ce. 
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• 
BY STAN GENDLER, ,M.E. '44 

The revolutiona'ry production methods used in manufactur
ing the Rolls-Royce motors made by Packard is what interested 
Tom Abbot most when he 
gathered material for his 
article on ·torpedo boats. 
Tom is a junior mechan
ical engineer and is spe
cializing in the factors re
lating to cost and produc
tion. 

Tom has spent two sum
mers in Yellowstone Na
tional Park as a busboy, 
one summer on a railroad 
track-laying gang out of 
St. Cloud, and last sum
mer he was a carpenter at 
the American Hoist and 
Derrick Company in St. 
Paul. He plans to work 
for American Hoist and 
Derrick again this sum
mer, His pet hobby is 
woodworking, and he has been an assistant scoutmaster for a 
couple of years. His spare time is spent at Bird's Eye Lake 
near Ely, camping, fishing, and canoeing. 
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LT E C H 

Faculty: T. I. Taylor, C. E. Xoepke, 
E. H. Comstock. Students: Members at 
large: Arthur Brickman; Henry Stinger, 
Thomas Matteson; Others: Dale Drink
Water, Aero. E.; Howard Lindow, Ag.E,; 
Charles Dahlgren, C. E.; Edward Cisek 
Ch.E.; Richard Matthews, Chern. ; Eugene 
Ecklund, E. E.; James Mitchell, M.E.; William Glenn, Mines • 

• 
Faculty: L. G. Straub, R. L. Dowdell, 

E. H. Comstock, H. C. Richardson. 
Students: William Stanley, Arch. ; Albert 
Wedge, M.E.; Paul Moran, E. E.; I-van 

Jenson, C. E.; Lawrence Carlson, Aero. 
E.; Don McClure, Chern.; Emery• Skoog, Mines. 
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Faculty: C. A. Manu, 0. S. Zeiner, 
E. H. Comstock. Students: Anton Dropt. 
ing, Arch,; Robert ' Petersonb M.E. ; 
Walter Fish, E. E.; Charles ahlgren, 
C. E. ; Ralph Daty, Aero. E.; David 
Streed, Chem.; John Glasrud, Mines. 

• Frontispiece ..• 

The frontispiece cut is through the coar. 
tesy of the Westinghouse Electric and 
Manufacturing Company. The picture 
shows the oil well drilling ri!J drilling for 
oil on the Mississippi Delta 1n Louisiana. 
The drilling equipment is driven by elec
tric motors. Four 200 Rw. generators 
furnisl1 the power for the motors. 

• 

This month's co-ver cut shows the world's 
largest open pit mine. Tl1is mine is located 
at Hibbing, Minnesota. Out of this mine 
comes 60 Per cent of the nation's iron 
ore, which is a major item in tl1e defense of United States. 
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OUR 
HAY 

Erin Go Bmttgh-St: Patrick was an Engineer. 

This immortal phrase was inscribed on 
the Bl.arney stone discovered during the ex
cavation for the main engineering annex in 
1903. The iriscription proved a puzzle which 
not . even the master-minded ~ngineers· could 
solve. However when they finally deciphered 
it, the engineers adopted St. Pat as their pa
tron saint. From this humble beginning the 
traditions which are ascribed to owr Engi
neers' Day originated. 

In honor of their newly acquired patton, 
the techm~n staged a small celebration on 
March 17, the day dedicated in his honor, 
The magnitude of these festivities grew and 
it was not long before many engineering col
leges in the country had caught the spirit of 
St. Pat. The first national convention was 
held at the University of Missouri in De~em
ber, 1919, forming the nucleus for St. Pat's 
Day celebrations. 

Since that date Engineers'- Day as we know 
it has. developed into a major event. on the 
calendar of every engineer .. From a ·small 
group singing Irish songs in the electrical de
sign room, the event has grown t0 be a mass 
engineering holiday in which a great school 
goes all out for entertainment and showman-

. ship. · · 

This holiday, falling on May 15 and 16 this 
year, should be one of real enjoywent to the 
engineer, as well as a chance for the public 
to see and realize what the engineer is doing. 

The majority of the public doesn't realize 
the cooperation afforded our nation's indus
try by the Institute of Technology-archi
tects designing modern homes and buildings-

THE MINNESOTA TECHNOLOG, March, 1942 

mechanical engineers carrying out extensive 
research in air conditioning and insulation
chemists developing new materials for indus
trial use_:__civils. studying improved road and 
bridge construction, and the aeronautical. ·en
gineers "Keeping 'em flying." 

Fellow engineers, it's up to you to make 
Engineers' Day the success that it should be. 
No venture can be a success· without the back
ing and participation of all those concerned, 
and to make Engineers' Day ·an outStanding 
event, every engineer must help. 

Men are needed to put Engineers' Day on 
the calendar as a red letter day. There .are_ 
a multitude of events which require promo
tion and management: Open houses in all 
branches of engineering require the help of 
their. respective students. Ev~ry engineer can . 
participate in Field Day which, if possible, will 
be held on the campus for the first time. The ' 
brilliant conclusion o£ Engineers' Day is the 
Brawl, the biggest event on the socialcalendar 
of the engineer. The call is out for men to .. 
work on the committee for. the social event of 
the year. 

One of the chief purposes .~f Engineers' , 
Day is to furnish students with the opportu~ 
nity of working with others. Chairmen and 
the committees who work with them are bound 
to gain experience invaluable to them in fu-
ture years. New promotion ideas and new 
publicity stunts are needed and you are the 
one to supply these requirements. Turn out 
in full force, fellows, ahd let's make Engineers' 
Day a day of enjoy~ent to the engineers and 
an indication to the public of the importance 
of the engineers to the nation. 

CARROLL MARTENSON 

Assistant Editor 
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I N 'September, 1865, 
Minnesota's Gov-~ 
ernor Stephen Mil- . ~. ").;: · ler made a sensational 

announcement. He had 
just received a report 
from the United States 
l\i[int in Philadelphia 
that a certain piece of GOLD 
quartz rock weighing 
three pounds discovered near Vermillion 
Lake, Minnesota, assayed $25.63 per ton in 
gold and $4.42 in silver. It seems that the 
State Geologist, Henry Eames, l1ad gone 
prospecting in the north country and in the 
vicinity of Vermillion Lake he had discov
ered a great face of iron ore, but Eames 
was after bigger things than base iron and 
gave slight notice to what he had found 
until he located quartz, wh!ch seemed t~ 
have gold in it. He returned to St. Paul 

minnESOTA'S nA· 

with his precious specimen, and delivered 
it to Governor Miller, who sent it to Phil
adelphia to be assayed, with the result 
just stated. The result of this announce
ment started a feverish gold rush to this 
then far off country-fifteen days from the 
Twin Cities by stage coach and canoe. 
Vermillion Lake took on all the character
istics of a booming western mining camp ; 
there was much talk of diverting the tide 
of emigration from California to Minne
sota. While it lasted, the Vermillion Lake 
"Gold Rush" furnished plenty of thrills 
and excitement, but no gold in any quantity 
was ever found, and within eight months 
the booin was over and it has always re
mained a mystery where Eames found that 
three pounds of quartz so highly valued by 
the Philadelphia Mint. 

Dr. Russel Conwell, President of Temple 
University, Philadelphia, until he died in 

1930, was a famous 
speaker. He con
fessed that he had 
made one of his 
speeches over 1,000 
times ; it became fa
mous and still is. It 
is called . "IA.cPes of 
Diamonds" and the 
theme is contentment. 
Dr. Conwell suggests 
that instead of search
ing for the "diamond 
of contentment" far 
and wide, one can 
easily find "Acres of 
Diamonds" right at 
home. The Vermil
.lion "Gold Rush" is 
typical of Dr. Con-

BY GEORGE H. HALPIN, VICE.PRE! 

well's "Acres of Diamonds," for a few 
years later that great fa·ce of iron ore 
which Eames discovered and passed by was 
destined to become Minnesota's "Acres of 
Diamonds," one of the greatest natural re
sources that any state has ever inherited. 

IRON 

The story of Minnesota 
iron ore is a legend, but 
it may be news to some 
that the year 1941 saw 
more iron ore shipped 
out of the state tham in 
any year since the begin
ning of mining opera
tions in 1884 ; a matter 

of some seventy odd million tons, whereas 
in the previous boom days of 1929, less 
than sixty million tons were shipped. But 
as most of you know the cream is fast be
ing skimmed from the top of the bottle. 
The quality of our vast ore bodies is de
teriorating. Something must be done abOut 
it. The University School of Mines and 
other cooperating bodies are to be congrat
ulated on their efforts to do something 
about it. Every possible facility should be 
placed at their disposal to maintain and 
increase the tempo of this work, if Minne
sota is to retain the pre-eminence which is 
hers as the greatest iron-producing section 
in the whole world. 

There is sufficient iron ore in present lo
cations to continue to supply the major 
requirements of the United States for 100 
or more years to come, but with its declin
ing purity, other low grade deposits may 
become more attractive for several reasons 
-the major rea•son being the increase in 
local industry. Very little o'f our vast sup
ply is being manufactured into steel and 
other iron products in this state. Maybe 

· we can't look forward to more manufac
turing because the needs in this section are 
limited, but wi'th our transportation facili
ties, rail, lake and river, ~t should be just 
as reasonable to expect more manufacturing 
of iron in Minnesota as, for instance, in 
Houston, Texas, where a large steel plant 
is being constructed at the present time. 
V/e are not limited, however, to the manu
facture of .finished iron and steel products, 
thanks to the efforts of our University teoh
nologists, the School of Mines Experi
mental Station, Dr. Ryerson and the North
west Foundation. Some clay, perhaps, pure 
iron will be processed from gases produced 
from North Dakota lignite and piped into 
the Duluth-Superior niarket. And this is 
no idle dream as Dr. Ryerson can well tes
tify. Right now manganese is a critical 
defense need ; we've been getting most of 
our supplies from Russia, North Africa 
and Brazil. In our manganiferous ores 
we have unlimited quantities-enough to 
SUPJ?ly all the manganese required in the 
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whole of the United States. Our University 
technologists have developed the process; 
all we need is the industry to produce it. 

WATI:R 

Very few people real
ize that right here in our 
own state is the source 
of one of the real won
ders of this western 
world, the Mississippi 
River. Itasca should be 
as famous as Niagara 
Falls; here is a mighty 

river which is the. backbone o.f the United 
States-starting at Itasca Park and wind
ing its lazy way 2,SOO miles <south to the 
Gulf of MexicO!. If it were not for the 
Mississippi, which was the real reason 
for the Louisiana Purchase 140 years ago, 
there probably would never has been a 
Minnesota because Minnesota was actually 
"thrown i~1" on the deal which included 
all the land west to the Rockies, south to 
Mexico and north to the Lake of the 
Woods. All this territory for some 13 mil
lion dollars! The Mississippi and Minne
sota are eternally linked together; the river 
is one of our greatest natural resources. 
There is a vast continuing job ahead for 
our state in the conservation and develop
ment of our water resources. The Univer
sity, in cooperation with our Minnesota 
Resources Commission, is making a splen
did contribution to this enormous ta,sk a.nd 
all possible encouragement should be given, 
not only fol· reasons of conservation and 
utilization, but we must remember that well 
over 100 million dollars a year of our in
come comes from tourists who are at
tracted her·e by our lakes and rivers and 
our fishing and hunting. 

TIMBI:R 

Our virgin forests of 
white pine and our lum
bering industry as we 
knew them in the early 
days of this century are 
gone forever, but this 
can be said of almost 
all our states except the 
remaining few of our 
Pacific Northwest. 

Reforestation, to which the University is 
making a yeoman's contribution, will con
tinue to make our forests one of our lead
ing natural resources, but of an entirely 
different nature than before. This age may 
be thought of as an age of finesse where 
science is supplementing nature in creating 
an entirely new conception of natural re
sources, And herein lies the reason why 
the University is, and must continue to 
lead in this development. 

Lumber, as we have known it, will be 
in a few years a thing of the past, but 

wood conversions from young reforested 
trees will continue in equal value to supply 
us with a wide range of products from 
paper to chemicals. Alpha Cellulose from 
aspen is an outstanding example of a de
velopment to which the University and the 
Northwest Foundation have already con
tributed a great deal. 

Our agricultural re
sources are stupendous 
and overahundant as 
food products alone. Al
though Wisconsin has 
the national reputation 
of . being the leading 
dairy state, it is said 
that Minnesota actually 

produces more dairy 
product,s today than 
does Wisconsin. 

We have one of the 
largest livestock mar
kets in the country 
because of the live
stock produced· in this 
area, and we have a 
packing house indus
try to perfectly bal
ance production and 
conversion. If we 
had this balance of 
production and con
version in all of our 
n at u r a I resources, 
Minnesota would rank 
very high among the 
leading states of this 
Union. 

Here are some figures on part of the al,l
nual farm output of Minnesota: 

ISO million bushels of corn, and this 
corn grows just as tall in Minnesota as 
it does in Iowa. 

170 million bushels of oats and SO mil
lion bushels of barley. 

20 million bushels of wheat and 10 mil
lion bushels of flaxseed. 

5 million ·tons of hay. 

Thus Minnesota unfortunately has the 
national reputation of being a purely agri
cultural state and hence a poor state for 
industry, but the decade in which that 
reputation was earned is past. Now the 
tremendous job ahead is to live down this 
bad reputation, and that job has to be 

(Continued on Page 157) 



BROADER CURRICULA 

... r HE subject of a broader engineer-
ing education is here discussed with 
the almost certain knowledge that 

nothing will be done about it for the 
present. Yet it is a subject which surely 
merits consideration now regardless of 
whether or not immediate action is taken. 
Those who at the present time would 
oppose the adoption of a broader engi
neering education could justifiably say that 
such a step would not help us to produce 
arms in greater quantities or hdp us to 
win the war more quickly. However, the 
following discussion is based on the as
sumption that arms production and war 
are the exception rather than' the rule in 
modern society. 

The individuals and organizations which 
have favored the adoption of broader 
engineering curricula are many, but· only 
a few can be mentioned here. Foremost 
among those who have spoken in favor of 
this plan was Charles Steinmetz, late in· 
ventive genius. of the General Electric Co. 
In an address given shortly before Worlrl 
War I, Steinmetz stated: "Special knowl
edge, no matter how extensive or intensive 
is o•f very little value H not intelligent!; 
directed· and applied. This requires broad
ness of view and commo1111 sense which 
only a broad, general- education can give, 
hut which no special training supplies .... 
The greatest problem before the educa
tional world today is the method of broad~ 
erring education to counteract the narrow
ing tendency of modern life. and modern 
industrialism and to produce the intellectual 
development and broadening of the mind 

BY TOM GREENMAN M.EB. '43 

which create, not merely intellectu~l ma
chines, hut citizens capable of taking their 
proper place in the industrial and social 
'life of the nation." 

Of the organizations favoring broad
ening curricula, the Society for the Pro
motion of Engineering Education is the 
most outspoken. It is true that this or
ganization is composed mainly of educa
tors, and consequently the group itself can 
speak only from the supply side of the 
question. However, in- its Investigation of 
Engineering Education, conducted from 
1923 to 1929, the society made a special 
effort to sample the opinions of a large 
number of successful practicing engineers. 
In its survey conducted at this time the 
society questioned over 7,000 -engine~ring 
professors and instrlj.ctors together with 
practicing engineers, and one of the seven 
major conclusions reached as a result of 
the survey was that "A large majority of 
all concerned or interested in engincermrr 
education . . . accept as a fundamental 
principle . . . that so"called 'cultur~l' 
studies should constitute a definite part of 
undergraduate engineering curricula." The 
large_ majority amounted to approximately 

· 80 per cent of 7,000 replies. There was 
some difference of opinion as to what 
courses should be taught and how much 
emphasis should be placed upon them. As 
nearly as it was determinable, the con
sensus was that cultural studies should 
be given "moderate" as against "minor" or 
"considerable" emphasis ; that they should 
comprise about 20 per cent of the total 
credit hours, and that they should be taken 
throughout the entire engineering course. 
The S.P.E.E.; in a more recent report on 
the "Aims and Scope of Engineering Cur-, 
ricula," stated that the roots of an engi
neering education "should extend more 
deeply into the social sciences and humani
ties iJ,s well as into the. physical sciences. 
. . . Two stems are thus implied in: the 
UI1~ergradute curriculum; namely, the sci
entific-technological which is dominant 
and the humanistic:sociological." ' 

Unfortunately, it is not possible to name 
many technical institutions which· have 
broadened their curricula. However, two 
prominent schools which have taken a, step 
in that directi0n are the Massachusetts 
Institute of Technology - and Carnegie 
Toch. The student ai: M.I:T. ·takes three 
credits per .semester of hi·story, literature, 
and economics 'for his first two years while 
at Carnegie Tech compulsory electives in 
social sciences are required for the fresh
man year. Also Annapolis and West Point, 
both essentially engineering schools; in
clude many liberal arts ·or humanistic 
studies in tpeir curricula .. 

The list of studies included under the 

heading humanistic-social contains many 
more subjects than could be covered in 
four years' time devoted solely to those 
subjects. However, a list of the more im
portant OI~es would probably' contain liter
atu:e, ~omposition, economics, history, 
logic, philosophy, ethics, and social science. 
All of these courses are available at Min
nesota, and there are no p·rerequisites for 
any of them. 

Many different reasons can be found for 
supporting and promoting the introduction 
of broader engineering curricula. For ·ex
ample, it would- assist. the engineering 
fraternity to attain, in the eyes of the 
public and of professional men, that pro
fessional status which it so earnestly seeks. 
It would not automatically grant profes~ 
sional status, but as far as its educational 
background is concerned, its professional 
training would compare with that provided 
for doctors and lawyers, both of v;hich 
are definitely professional groups. But 
more important than this are two particu
larly timely reasons. The first relates to 
the engineer as an engineer, the second to 
the engineer as a citizen. 

At the present time, · the nation is in
volved in what is probably the greatest 
mass undertaking of its history. Major 
changes in our political, economic, and 
production systems, changes which are 
likely to affect us for many years. to 
come, are embodied in it. The immediate 
goal of our country is to win the w<lll', 
predominantly a war of production; and 
to further speed up this production, a good 
sized army o.f engineers and technicians is 
required. If we turn out mass quantities 
of engineer-technicians, we. are helping 
America• to reach its immediate goal the 
winning of the war. But an ultimate' goal 
surely merits some thought today. After 

, winning the war and winning the peace, 
the problem of reconstruction of our politi
cal, economic, and productive systems will 
loom up in front of us as a more gigantic 
and difficult job than that of 'Yinning the 
war. The engineer, the, economist, the 
statesman, all will have a part in that re
construction, but each of these must have 
a broad conception of the entire p-roblet11 
not just its relation to his own specialized 
field. The engineer can get that hroad 
conception only if it is supplied to him 
before he hegins his p-ro•fessional life. 
After graduation, both the time and the 
inclination necessary for acquiring it may 
be lacking. 

The first reason would apply primarily 
to engineers in position~ of influence and 
importance. The second reason, .applying 
to all engineers, is that the engineer as a 
citizen, as a voter, should be aware of and 
be able to understand the problems of the 
present and the future. And certainly a 
deep and intelligent understanding of those 
problems cannot possibly be obtained from 
a daily glance at newspapers and period
icals. 

The student engineer is given an analyt
ical and objective habit of mind, but his 
educational background permits him to ap
ply it only to engineering pwblems. By 
giving him, a broader educational ,back
ground, ,he will be better equipped to apply 
this habit of mind to decide questions 
arising in. his intellectual, social, and in
dustrial life. 
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... r HE mosquito fleet of the United 
States Navy originated in 1935 after 
Great Britain learned how Yaluable 

these small boats are. Experts first thought 
that because our navy protects great areas, 
these boats would not prove to be prac
ticaL Experimentation was started, how
ever, and a number Of plans were sub
mitted. The design by Hubert Scott-Paine 
was approved by the Navy and the con~ 
tracts were let to the Elco Company, a 
division of the Electric Boat Corporation, 
and the sole licensee of Scott-Paine de
signs. Although other Navy suppliers felt 
they were slighted with the letting of the 
contracts, the Navy had no other alter
native. 

Two sizes of. the boat were built; one 59 
and the other 81 ft. long. Elco received 
an order for 24 of these boats from the 
Navy. The boats are very s·e;t-worthy as 
they can weather 15-foot waves. Carrying 
a· crew of 8 seamen· and an officer, the boats 
are powered by three 1,350 hp. Packard. 
Rolls-Royce engines which give the boats 
speeds greater than 50 mph. The fuel. used 
is a special type gasoline having a 100 
octane rating, and enough is carried 'for a 
3,000 mile crusing range. The ships are 
armed with 4 machine guns on twin mounts 
and four 21-inch torpedoes. Smoke-laying 
apparatus is also included. 

The torpedoes are projected from the 
deck while the boat, aimed at the target, 
is traveling at torpedo spefd. Launched 
at an arigle to the boat's course, the tor
pedoes, after cle<J,.ring the boat, turn auto
matically toward the objective. 

The hulls are made of haif-inch African 
mahogany planking, diagonally laid. Doped 
airplane fabric is stretched ·over the first 
layer of planking, and then an outer layer 
of half-inch mahogany planking is laid. · 

Powered by Packard 

1lhe motor, manufactured by the Pack
ard Motor Co., is one of the finest of its 
type. The manufacture of these engines 
is not a mass production job because the 
materials and parts must be precision 
made and tested. The present order is 
for 731 motors, which ar~ being turned 
m~t at the rate of three every two days. 

The cylinder barrel manufacture is one 
of the most interesting parts of construc
tion. The cylinder barrel and other parts 
are bolted to the crankcase, which is cast in 
one piece. Forged at t11e Bethlehem Steel 
Company from S.A.E. 4140 steel and hav
ing a: 286 Brinell hardness rating, each 
rough barrel w~ighs 56 pounds. The steel 

analysis from the. Bethlehem Company must 
be attested by a notary· public and sent 
with each shipment. 

Machining Operations 

. A Bullard 8 spindle vertical lathe, weigh" 
ing 24 tons and costing $50,000, is used to 
machine the barrels in one operation. Eight 
cylinder forgings are placed in the machine 
at a time. The outside, including 6 ribs for 
heat conduction, and top are machined dur
ing the first revolution of the table. Then 
the parts are turned over and the insides 
are machined. The bottom of the flange 
and the top. of the cylinder barrel must 
be parallel within 0.001 inch, and the out 
of round in the' barr·el must not exceed 
0.002 inch. 

Four valve ports and. a spark-plug hole 
are drilled in each head with a multiple 
spindle drill press. Because of the close 
tolerances involved, the machines used have 
capacities far beyond the actual demands, 
so that. there will be no vibration during 
heavy cuts. Sixty per cent of the original 
forging weight is cut away during the 23'0 
hours required for machining and grinding 
each barrel. The barrels are cooled during 
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use by .individual water-jackets. The jacket 
is wdded to the flange at the bottom and 
to a plate on the top .. The excess metal is 
milled from around the valve seats' and 
spark-plug bosses, and the top plate is 
welded to the inside of the valve seats. 
Entering at the bottom of the jacket near 
the flange, the coolant comes out through 
holes ih the top plate. The. outside of the 
barrel must be plated to prevent corrosion. 
Cadmium was fir-st tried for this plating, 
but it melted during use. Next the Pack
ard engineers tried a surface treatment oif 
nickel and zinc, but this brittled the jacket 
so the method was discarded. The engi
neers finally hit upon a new process which 
has been patented and is kept secret. The 
water-jacke~ is filled with oil duririg th~ 
welding to preserve the characteristics 
given the barrel by heat treatment. 

The V-12 motor pas an included angle 
of 60 degrees between the two banks of 
6 cylinders. Its weight is 1,950 lb. includ
ing the supercharger which is driven by a 
gear train at the forward end of the mo
tor. The compression ratio is 6.5 to 1 and 
the displacement is 2490 cubic inches. 
The bore is 6Vs inches and the stroke is 
6Y, inches. 

Three 1350 horsepower Ji)ngines give the assurance of tremendous speed and 
aJmost unlimited cruising range. 

Courtesy Packard Motor Company 
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RELATIVITY 
BY MI:LBA N. PHILLIPS, LI:CTURI:R IN PHYSICS· 

Already the theory ~f relativity advanced by Einstein has aroused question in 
some of the long standing theories utilized in astronomy. By actual experimentation 
in which the relativity theory was employed, astronomical observations hcwe been 
made which are of greater precision than ever before attained. ·This does not mean, 
however. that the works of Newton and others will be discarded but only supple
mented. The following article, for which the Log is indebted, is an explanation in 
simplified form the complexities that are found in Einstein's work . 

.. THERE is no other subject in so
called "pure" science which has more 

. popular appeal, and about which 
there are more popular misconceptions, than 
the theory o.f relativity. This may have 
come _;:tbout because the theory claimed to 
make necessary a modification of such 
everyday and seemingly fixed concepts as 
space and time, mass and energy, yet in 
such a way as to leave most applications of 
physics unaffected. Whatever the reasons 
were, relativity became a mystery, and ab
surd claims were made, such as "only 12 
men in the world really understand it." 

As a matter of fact, although quantitative 
work involves considerable mathematical 
technique, the concepts and consequences 
can be grasped by any layman who is will
ing to put in a little serious thought in 
studying the subject. There are excellent 
books; R. C. Tolman's Relativity, Thermo
dyna4nics and Cosmology is one of the 
soundest and most enlightening. The 
"prose" parts of the book make good read
ing even if the mathematics is largely 
skipped, and much of the material pre
sented here is drawn from that source. 

Galileo Was First 

A history of the theory of relativity 
must begin with Galileo. Einstein's "spe
cial theory of r~ivity" was only a nat
ural and necessary'111te]} in the advance of 
science, albeit a i\Yery great one. This 
branch of the theory is called "special" 
beca(ls.e it deals ·,arily with measurements 
made by obs,ervers moving with uniform or 
unaccelcrated':tnotion relative to each other. 
The mechanics of Galileo and Newton in
cluded this kind of relativity as a matter 
of course. It is inherent in Newton's laws 
that uniform ·motions are indistinguishable 
exc.ept in cOJ1:1J11!ir£~pn with each other, and 
that tbe .s.ame law.s .. for falling bodies are 
found whether the laboratory testing them 
is at rest or ~n a uniformly moving train. 
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Standard demonstration experiments de
signed to show this fact form a part of 
every freshman course in physics . 

Newton Was Right 

Nevertheless Newton thought there was 
such a thing as "absolute space," a con
clusion reached because of his study of ac
celerated motions. The effects which dis
tinguish absolute from relative motion are 
the forces receding from the axis of cir
cular motion. The difficulties- encountered 
in walking through a train as it goes 
around a curve are real enough, and indeed 
as far as special relativity is concerned 
Newton was entirely justified. It may be 
superfluous to state that Newton's space 
was independent of time, which flowed 
along the same for everybody, regardless 
of his motion. 

It became apparent in the 19th century 
that Newtonian mechanics, describing the 
world in terms o·f bodies of matter with 
forces acting be-tween them, did not suffice 
to describe everything. Light, for examp•le, 
turned out to be a wave-like disturbance, 
traveling with a finite velocity. Now me
chanical waves, like sound and water waves, 
can be transmitted only by a material me,
dium, and it was argued that if "free" 
s-pace transmits waves • it must have some 
kind of structure. "Ether" was invented 
as the medium which transmits light. 

It was necessary to endow ether with 
rather remarkable properties, among them 
that of being stationary, unaffected by the 
motions of bodies through it. It should be 
stated that while an entirely satisfactory 
idea of the ether was never arrived at (not 
surprising in view of the fa,~;t that it does 
not exist), science made gre;:\;t progress in 
terms of an ether-pervaded space. The ten
dency now is to laugh at the whole idea, 
and to forget that without it the rapid de
velopment of electr9dynami,e;i in the hands 
of Faraday and ·'Maxwell would hardly 
hav~ been possible. · 

The ether theory of light implied that 
the Galilean principle of relativity did not 
hold, a:t least for electromagnetic phenom
ena. An absolute had been introduced, even 
for uniform motions. Experiments were 
devised to detect the motion of the earth 
relative to the ether. The crucial one was 
the Michelson-Morley experiment, consist
ing essentially of a 'comparison of the ve
locities of light in directions along and 
perpendicular to the motion of the earth. 
Contrary to expectations, no difference 
could ·be detected-a result directly con
tradicting the vrediction of the stationary 
ether theory. 

The Basis of the T!heory 

The theory. of special relativity is based 
on the interpretation of this result by 'Ein
stein and others.. It is founded on two 
postulates. The first is simply. a generali
zation of the Galilean relativity principle to 
include electromagnetic phenomena. It 
states that it is imp-ossible to measure• or 
detect the una.cce'lerated · tmnslatory motion 
of a system through free sp.ace, or through 
any ether-like me,dium which might be as
sttmed to pervad.e it. The Michelson-Mor
ley and related experiments give direct ex
perimental verification of this postulate. 

The second postulate is a consequence o-f 
the first one plus· the fact that the velocity 
with. which any sort o-f wave travels is in
dependent of the velocity of the source. 
This last statement is true for mechanical 
waves, like sound, where the velocity de
pends entirely on the medium itself, and it 
had been assumed in the stationary ether 
theory. The second po-stulate may be stat
ed simply enough: the Z'elocity of light in 
free space is the same for all observers, in
dependent of the relative velocity of the 
sMtrce of light and the observer. This pos
tulate is, like the first, subject to direct ex
perimental tests, notably in the analysis of 
the motion of double stars. Its confirma
tion is satisfactory. 
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A simple example will show that the ac
ceptance of these two postulates makes nec
essary a modification of the older ideas 
of space and time. Consider a source of 
light S and two systems, trains on parallel 
tracks if you like, with A moving toward 
S and B moving away. Observers mark 
off some given distance aa' and bb', say a 
mile, in order to measure the velocity of 
light. It follows from the postulates that 
the time for the light to travel from a to 
a' shall measure the same as that for the 
light to travel from b to b', despite the fact 
tha;t a! is rushing to meet the light' and b' 
is running away from it, however fast. 
This statement seems to contradict the 
simple conclusions' of common sense1. 

Effect of Motion 

It actually turns out that two observers 
in relative motion will not in general agree 
in 'their measm·ements of the time interval 
during which a given event they both watch 
takes place, even though both have perfect 
clocks. Furthermore, the mea~sured length 
of a given object is not in general the same 
for an observer at rest with respect to it 
and for one in relative motion. It would 
require the introduction of a little mathe
matics to see just how these length and 
time measurements depend' on the relative 
velocity, hut this can be done in a rather 
elementary fashion. 
T h e reader who 
wishes to s t u d y 
through a simple 
derivation (involv
ing at most some 
differential calcu
lus) is referred to 
Tolman's The Rela
tivity of Motion, or 
his more ambitious 
book mentioned 
above. 

If we accept the 
difference between 
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measurements of both duration and magni
tude of the same event made by observers 
moving with different relative velocities, to
gether with the dependence of the meas
ured values on velocity, it becomes evident 
even without mathematical proof that space 
and, time must be somehow linked together. 
Here we shall merely list some of the 
more important consequences of the inter
dependence of space and time. 

Mass and Energy 

The first of these is that velocities are 
not simply additive. If a bullet is shot in 
a forward direction with a velocity ~~, from 
an airplane whose speed is v, it is ac
curate enough to say that its volocity with 
respect to the earth is just u + v. But the 
relativistic formula is (u + v)/(1 + UtV/c'), 
wbere c is the velocity of light. If uv ios 
very much less than c' the new result i's 
indistinguishable from the old, but it has 
the effeot fo·r speeds close to that of light 
indicating an upper lim)t for velocity. If 
for example we take u = v = c; the formu-' 
!a becomes'(c'-!-c)/{1+c'/c2)=c. If we 
remember that ·the velocity of light is 
186,000 miles per second we see that the 

new formula will not affect most engineer
ing practice, but it ,is an interesting fact 
that no particle or impulse of any kind can 
travel with a higher velocity than this one: 

One of the ba-sic concepts of ;;dence is 
that of inertial mass-the mass which ap
pears in rhe familiar equation F = nw. 
The conservation of mass is a fundamental 
principle. It foUo.ws from this principle 
and from the postulates of special relativ
ity, that the mass of a given body as meas
ured by an observer in relative motion is 
greater than its rest mass. The increase 
in mass is directly proportional to the 
change in kinetic energy, and is given by 
the formula rlE ·= c' dm. This suggests a 
very intimate connection between mass 'and 
energy. Indeed it leads to a reciprocal 
relation E ·=me', according to which, mass 
and energy are only different names for 
the same fundamental entity. 

This last consequence is obviously sus
ceptible to possible practical applications. 
It means that a gram of mass has an enor
mous store of energy, about 1021 ergs or 25 
million kilo-watt hours. Large scale con
versions of mass into other forms of en
ergy do not take place readily under ter
restrial conditions, but the process doe's 
take place microscopicallY in nuclear trans
mutations. There have been applications 
to radiotherapy, to tracing biochemical 
processes involved in metabolism, and even 
to the exciting possibility of large scale 

of all kinds of motion-the idea that any 
motion of a body can be detected and meas
ured only when related to some other 
body. We shall say only a few words about 
this theory. In the first place, it was not an 
inescapable conclusion in the interpretation 
of experimental fads, and was not his
torically necessary as was special relativity. 
Furthermore, there are no very practical 
applications of the theory, and none are 
very likely in the near future. 

Same Old F = ma 

The basis of this theory also goes back 
to Galileo's most famous experiment. The 
inertial mass of a body, which is a measure 
of its resistance to changes in its motion, 
is always assumed identical with its gravi
tational mass, by virtue of which it at
tracts other bodies. In reality the experi
mental proof of this assumption dates from 
Galileo's dropping different masses from 
the Tower of Pisa. The force which 
causes free fall is gravitational force. Only 
if this force is proportional to the mass 
in F = ma will bodies fall at the same 
rate. Einstein was the first to recognize 
the full significance of this equality. It es
tablishes a connection· between inertia and 
gravitation, and is the reason why general 
relativity leads to a theory of gravitation. 

The law of gravitation which comes out 
of the ·theory of 
relativity cannot be 
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distinguish~c\ 1 from 
Newton's law of 
gravitation except 
f o r gravitational 
forces stronger than 
those ordinarily ex
perienced. This is 
fortunate, s i n c e 
Newton's theory of 
gravitation has been 
confirmed by many 

Consider two trains on parallel tracks ... 

nuclear oower does not seem too remote. 
Already- the generation of . energy in the 
stars is understood in thios. way. 

AstoJ,lnding Effects 

In words, rel'rtivistic effects seem so as
tounding that 1t may be wondered why 
they escaped notice until the twentieth cen
tury. The answer is that all these effects 
are so small as to be undetectable for veloci
ties ,small in comparison with that of light, 
where relativity mechanics is indistinguish
able fr.om that of Galileo and Newton. . 

Special relativity is now firmly built into 
the foundations of physics, but it obviously 
makes only a restricted use of the idea of 
the relativity of ·ail motion, according to 
which no meaning can be assigned to abso
lute motion. It ·has been confirmed that the 
laws of physics are independent of the uni
form velocity of the observer who takes the 
measurements by which they are deter
mined, but nothing has been said about ob
'Siervers in non-uniform motion. Yet New
ton's arguments for absolute space were 
based solely on. such motions. 

The general theory of relativity attempts 
to· make full use~.£ the'idea of the relativity 

g en e r at i 0' n s of 
astronomers. But 

no theory, however logical and elegant, 
constitutes an actual advance unless it 
can account for facts which the old theory 
'failed to explain. Thus tests had to be 
devised to distinguish between the two 
theories. 

The predictions differ from each other to 
such a small extent that no terrestrial ex
periment can differentiate one from the 
other. To date there are three so-called 
crucial tests, all based on astronomical ob
•servations. Here we merely list them: (1) 
the advance of the perihelion of the planet 
Mercury; (2) the deflection of light in an 
intense gravitational field; and ( 3) small 
changes in the wave length of light origi
nating on a very dense star, where the grav
itational field is very strong. The results 
of all three tests favor the relativity theory 
over Newton's. 

The observational verification of his the
ory must be regarded as a great tribute to 
the genius of Einstein. The general theory 
of relativity must now be regarded as a 
distinct advance over N ewton'os theory of 
gravitation for the space surrounding a 
star out to such distances· as the solar sys- · 
tem extends from the sun. As yet we 
have no reason to be sure that it describes 
any mor:e of the universe than that. 
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nEWS In THE InSTITUTE 

A.S.M.E. • The A.S.M.E. held its annual banquet Tuesday, 
March ), at 6:15 p.m., in the Junior Ballroom of the Coffman 
Memorial Union. Master of ceremonies was Dr. Harlow· C. 
Richardson. Speaker of the evening was Prof. William J. Luy-
ten, whose ·subject was "Java and the Far East." Mr. Luyten, 
whose editorials are frequently seen in the Mimzeapoli:s Starr 
Journal, was born and raised in Java and is a Far-East author
ity. Irving Tingley present€d several of the feature acts from his 
"Rhythm Rhapsody." 

I.Ae.S. • The Minnesota Student Branch of the I.Ae.S., along 
with the branches from other schools, is sending a representative 
to a sectional meeting of the Society which will take place at 
Notre Dame over the week end of March 21. Student papers 
from each class will be selected and read at this meeting. Prizes 
will be awarded for the best papers submitted. 

A.S.Ag.E. • Mr,· Warren DeLapp of the hydraulics department 
was 'the speaker at the February 17 meeting of the Society. Mr. 
DeLapp talked on his work on a land de.velopment project in 

~ Guatemala, · Several members of the agricultural engineering 
faculty 'attended. During the business meeting the proposed award 
key f()rthe. A.S:Ag-.E. Award System was inspected. 

Saturday, March 7, the A.S.Ag.E. members held a roller-skat
ing party 'fCir their pre~finals fling. 

A.S.C.E. r,.- Mr. Jagger, field secretary of the senior American 
Society· of Civil Engineers, spoke at the February 13 meeting 
of the Minnesota Student Chapter of the A.S.C.E., which was 
held ,in the Coffman Memorial Union at 7:30 · p.in. Mr. Jagger 
talked on .w_hat the Society does for its members. The meeting 
\vas preC:eeded _by a dinner at the Union at. which Mr. Jagger 
ha"d as his guests : . Dr. L. G. Straub, head of the hydraulics 
department; Mr. 'Hibbert Hill, senior contact man for the student 
A.S.C.E.; · Dt .. Paul Anderson of the structural department and 
faculty· adviser of :the A.S.C.E.; ·Mr. Miles S. Kersten of the 
highway engineering department; and Charles E. Dahlgren, p·resi
dent. of the student chapter; After the meeting, hot dogs and 
coffee were served. . 

Dri Pa.ul .Ande,~o_U: attended ·a course on th,e construction of 
bomb shelters given in l.'few York, February 16 to 18. He gave 
a taJk :.on: this subject to the, senior Northwest Section of the 
A.S.~.~J,<: .. :at a d\nner ll).eeting held in the Union on March 2. 
Ail civil ,engineering students . were invited to . at~ end. 

A.I.E.E, • The annual junior-sponsored meeting was held on 
February 25: Mr. Edward Hawley spoke on "Wonders of the 
Heavens," a talk desc'ribing the celestial systelll and the makeup, 
size, an'd . speed of . its component parts. Mr. Hawley, a local. at
torney,. has made astronomy his hobby .for many years, and his 
many personaL contact~ with· professional astronomers made him 
a well-qualified speaker on this subject. 

OnMar's:h 30, Mr. James Barton. of United States Steel Com
pany of Pittsburgh will ·speak on '.'The Manufacture, Uses, and 
CharacteristiCs of Electri~al Shee:t Steel." Mr. Barton is a grad
uate of the University_ of Miim!!sota and has written extensively 
on this subjeCt. The senior branch of the A.I.E.E. will be guests 
at the affair, 'which. "Will be a diimer meding .. Those. who cannot 
attend' the. dinner are inv'ited to come later aqd hear the spe_aker. 
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Carroll Martenson, Aero '42, was recently appointed general 
chairman of the 1942 Engineers' Day by members of· the Tech
nical Commission. Engineers' Day will be held on Friday and 
Saturday, May 15 and 16. The members of the executive com

_mibtee, all juniors, who will assist Martenson are Bob Champine, 
Aero, parade chairman; Bob Wasley, E.E., publicity chairman; 
Curtis Larson, Ag.E., athletic chairman; Lindsay Powers, open 
house chairman; James Johnston, brawl chairman; Leslie Kur
rasch, Aero, button sales chairman; John U pgren, M.E., rtreaSr
urer; and. James Woodbury, Aero, knighting chairman. 

The Engineers' Day office is room 229 in the Union. Engineers 
interested in doing committee work can sign up for any type 
of work they desire at the office. 

A. C. Olson, instructor in chemical engineering, will leave the 
University at the end of the quarter for Wright Field, Ohio. Mr. 
Olson is a reserve officer and he will -be on active duty with the 
Air Corps. 

On leave of absence from the University is Ivan Taylor, as
sistant professor of inorgani<; chemistry. Prof. Taylor is working 
at the Bureau of Standards for the National Defense Research 
Council. 

Joseph V. Foa, instructor in aeronautical engineering, rect;ntly 
resigned his position for a job in industry. He is now working 
for the American Aero Marine Industries in New Bradford, 
Massachusetts. 

Robert E. Hall, teaching assistant in physical chemistry, has 
recently been called into· the Am1y. He is in the Field Artillery 
Division. 

Graduating seniors in the Institute of Technology have com
pleted almost two-thirds of their final year and the number OJ£ 
placements UP' to the end of February show that this year the 
Placement Service may 'attain a perfect score of 100 per cent 
placement by the end of the school year. Of the total numiber 
ci:f graduating seniors, 64.9 per cent have already been placed. 
This figure includes all' men who have received offers, whether 
or not they have accepted them. 
. Mechanical engineers lead in placement with 87 per cent placed. 
The electrical and aeronautical engineers are tied for second with 
81 per cent placed. 

The MINNESOTA TECHNqLOG is going to Hawaii this year. Lt. 
Eugene Bauer, former student in, civil engineering, who is-' sta
tioned at Wheeler Field; territory of Hawaii, has sent in an 
order for a year's ·subscription to this magazine. ;The popularity 

. of the. TECHNOLOG apparently has not been reduced because of the 
war: 
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Return of 
the Carbon 

Age 
CARBON •• , one of N~ture's oldest 

and most plentiful materials , , . is 
making possible some of industry's 
newest achievements. 

In the chemical industry, massive 
black towers of carbon , , , erected in· 
incredibly short periods of time . , . 
speed the delivery of vital acids. The 
all-carbon electrostatic precipitator ... 
built of carbon from the bottom to the 
top of the stack •. , is now an actuality. 
Such towers can he erected in as little 
as a week's time! Staunchly immune 
to corrosion and thermal shock, they 
should last indefinitely. 

Today , , , due to basic and ap· 
plied research into the proper
ties of carbon and graphite . , , 

~ it is possible to obtain these 
~ black, wonder-workiQg materials 

in such a variety of forms
blocks, bricks, beams, tubes, pipes, and fittings 
, .. even valves and pumps , , , that almost any 
size or shape of structure can be built from 
them. For making tight joints, which give the 
structure uniform properties throughout, spe· 
cial carbon- and graphite-base cements have 
been developed. 

Undisturbed by the torture of heat, 
carbon is also a "must" in the met. 
allurgical industry. Carbon cannot 
be melted • , , will not soften • , , 
and has remarkable dimensional 
stability even at incandescent heat. 
In addition, it will not flake off and 
hot metal will not stick to it. That 
is why it is ideal for such uses as 

molds, cores, and plugs , , , for the lining of 
furnaces •. , and for sampling-dippers. 

\ 
Because electric-furnace graphite 
conducts heat even better than 
most metals, it is becoming in
creasingly important in the man
ufacture of heat exchangers for 
the processing of corrosive 

liquids and gases. 

These new uses for carbon and graphite , • , 
added to the almost interminable list of uses 
that existed before . , . make this era truly 
a carbon age. Your inquiries are cordially 
invited. 

The strides made in the development of 
structural carbon, and in the uses of other 
carbon and graphite products, are greatly 
facilitated by the technical assistance of other 
Units of Union Carbide and Carbon Corpora· 
tion including The Linde Air Products Com
pany, Carbide and Carbon Chemicals Corpora
tion, Electro Metallurgical Company, Haynes 
Stellite Company, and Union Carb'ide and 
Carbon Research Laboratories, Inc.- all of 
which collaborate with National Carbon Com~ 
pany in research into the properties and ap
plicaiions of carbon and graphite. 

NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and C~rbon Corporation 

30 East 42nd Street New York, N.Y. 
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THE S.f.P.O.E.f.F. 
FROM THE MEMOIRS OF ME 

\ \ ~~YOUNG feller just can't be 
~ too careful these days," sez 

"9 Rollo hoisting his feet on the 
desk top and lighting his pipe. 

We were sitting all . alone in the Log 
office late one nite just after the last 
page of the dummy had been pasted and 
placed reverently in the printer's box. It 
is at such times as these that Rollo gets 
into his best philosophical moods, so I 
settled back in my chair, removed my shoes, 
and assumed an interested attitude. 

"No sir,"' sez Rollo, "A feller just can't 
be too careful. Especially an engineer." 

"Too careful of what?" sez me, anxious 
to know just what manner of things this 
is that a young feller can't be too careful 
of. 

"Why, women naturally," sez Rollo as 
if that was already a foregone conclusion. 

"Why Rollo," sez me in a chiding tone, 
"Don't tell me that a big strong feller like 
you are is scared of a small, tender, soft 
little thing like a woman. I thought maybe 
you were talkin' about the draft or some
thing serious." 

"Something serious?" mutters Rollo fix
ing me with a hopeless stare. "Son, I can 
see that you are woefully ignorant in the 
ways of the world. You don't seem to 
realize that those small, soft, tender little 
things you just described are a ri1an' s most 
deadly enemies." 

"But Rollo," I protested, "What possible 
harm could a poor defenseless woman do 
to us men?" 

"My boy," sez Rollo, "I can see from 
your foolish questions that you have led a 
very sheltered life. It is sure lucky for 
you that there is someone like me around 
to warn you of the dangers which at this 
very moment surround you." 

"If you mean women," sez me laughing, 
"I'm afraid your mistaken. I'm just not 
the type." 

"Go ahead and laugh' while you can," 
sez Rollo dolefully, "but, I feel that it is 
my duty - to warn you that maybe you 
didn't use to be the type-but you are 
now. Don't go gdting no conceited ideas. 
You are just as gruesome to look at as 
you ever were but-THIS IS ALL OUT 
WAR. And," continues Rollo glumly, 
"all out war means that men are go-ing 

to be plenty scarce. Now these 
here college babes ain't so 
dumb. They know that if 
their big handsome brute gets 
dra:fted they're going to be 
sitting home on Saturday 
nites picking their noses. They also know 
that us guys in engineering may not 
be so 'strictly upper crust' but that we're 
gettin' deferred on accounta the U. S. 
needs engineers." 

"So, what's gonna happen?" questio-ns 
Rollo. "The girls are gonna go out and 
get their man, and their man is gonna be 
an engineer. And that," sez Ro1lo force
fully, "is why we gotta be so careful." 

"So what?" I asks in a cocky sort of 
way, being relieved that it was nothing 
serious. "Us engineers can take care of 
ourselves." 

"I can see," sez Rollo, "that you still 
don't realize how serious this is. Don't 
you realize that women have a very power
ful weapon called 'Woinanly Willies' with 
which they can bend us poor naive 
engineers to their wills?" 

"If y0u mean 'Womanly Wiles,' sez me, 
"I've read about them in books, but they 
don't sound so deadly to me. They seem 
to consist mostly of running around drop
ping lace hankies and such and then wait
ing for_ the suckers to pick it up and come 
running for their telephone number." 

"That," sez Rollo, "is the most blatant 
piece of stupidity I've heard from you for 
a long time, and believe me I've heard 
plenty. But then I guess yoU: can't be 
expected to know .any better. After all 
you are an engineer; and a pretty grue
some looking one at that. It is probable 
that in peacetime no self-respecting wom
an would trouble to try the willies on 
you.'' · 

"Wiles," corrects me. But, I was be
ginning to see the truth in Rollo's state-. 
ments and it worried me no little. "Just 
how," I sez a bit more meekly, "do you 
propose to meet this emergency, Rollo?" 

"We gott<j- organize," declares ~Rollo. 
"In unity - there is strength. E pluribus 
unum! I and you,"- confides ~Rollo, com
ing doWn off the soapbox, "will be known 
as the men who saved the engineers in '42. _ 
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We'll go down in the annals of engineering 
history as -the stout fellows, who rallied 
'round in the emergency. Why, they'll 
probably even dethrone St. Patrick and 
make I and you the patron saints of the 
engineers." 

This was getting a bit thick for me so 
I sez, "Just a minute, Rollo. What_ is it 
that I and you are going to do that will 
earn us all this gold braid and glory and 
undying fame?" 

Rollo leaned closer and got confidential. 
"I and you," he sez, "will organize the 
S.F.P.O.E.F.F." 

"The S.F.P.O.E.F.F. ?" I s~z in amazed 
tones. I never cease to be ama:?ed at the 
amazing ideas that Rollo comes up with. 

"Yeah," sez Rollo, "The 'Society For 
the Pmtection Of Engineers From Fe
males.'" 

"Oh," I sez still amazed, "The Society -
For the Protectimi Of Engineers From 
Females." 

"Yeah," sez Rollo proudly. "We'll or
ganize for protection. _ We will have a 
flying squadron of engineers to rescue any 
poor lost soul.who may have fell victim 
to 'Womanly Willies,' that's what we'll do. 
And that ain't all neither. We'll start~ an 
educational campaign to teach engineers 
not to show their slide rules .in public. 
It makes it too easy for the females to 
recognize their prey when they are labeled 
with a .slide rule. And furthermore .. .'' 

But,· that's the story. That how me and 
Rollo come to organize the S.F.P.O.E.F.F. 
I'm sure that by this time all you engineers 
can . see the vital -necessity for: such an 
.organization. We are having the first 
meeting of the S.F.P.O.E.F.F. next Satur
day nite in room 632 of the Union. The 
Chairman of the meeting will be Jasper 

-Higgenbotham,- General college sophomore. 
Unfortunately neither me nor Rollo will 
be able to be present . that nite on ac-
counta we both got -heavy dates with a 
coupla sli.~k deals. 
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e At Babcock & Wilcox, knowledge is literally 
turned into power-more power from a ton of coal, 
a barrel of oil, a cubic foot of gas, and even a cord 
of wood. 

ForB & W -the nation's oldest and largest manu
facturer of steam boilers-now, as always,· carries 
on the quest for new knowledge-in its labora
tories, in the field, in many leading universities. 

Wherever men design, construct or test steam
generating equipment, they rely on data, formulas, 
principles given to t~e world by B & W engineers. 

FREE 14-PAGE BOOKLET 
"The Design of W ater-Tuhe Boiler Units." This 
liherall'J illustrated hooklet discusses the factors 
involved in determining the proPer t'YPe of 
steam-generating unit for an'J given service. A 
co/J'Y will he sent to ·'JOU on request. 

THE BABCOCK a WILCOX COMPANY .. ,. 85 UBERTY STREET,~,, NEW YORIC, N.Y. 

BABCOCK & WILCOX .. 

'"'~·;;·:::~·;·~·~;;;;~";:;:·::~;~·~·:·;::;;:·:·:::::;:;":":"~'"i==: 
About ten years ago American Telephone ~ 

& Telegraph Co., par-ent company of the Bell 
Telephone System, began advertising· in col- ~ 
lege publications; this has been continued 
ever since. 

The motive back of this program was and 
is the establishment and continuance of un
derstanding by college students of the Bell 
System -its functions, ownership, personnel 
and services to the individual, the nation and 
the world. 

This and magazines of a similar nature in 
other engineering schools are being used for 
this purpose by the largest utility whose own
ers are scattered ov-er the· world but who are, 
for. the most part, small investors living in the 
United States. 

The Bell System serves the public interests 
by trained friendly contacts and use of high
est type of equipment. 

The publication is proud to have this ad
v.ertising and appreciates the opportunity of 
being of service to this friendly utility. 

We want our readers to -know more of the 
facts behind our national advertisements: 

JOHN F .. ELLIOTT 
Business Managir 
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ALUm 
Theodore Bruce Jensen, C.E., is a 

senior engineer for the United States 
Engineering Corps at Jacksonville, Flor
ida. 

'29 

'30 

Curtis E. Crippen, C.E., is employed 
as engineer and acting trainmaster for 
the Chicago, Milwaukee & St. Paul 
Railroad. He was recently transferred 
from Chicago to Minneapolis, and is liv
ing at 5005 Chowen Avenue, Minneap
olis. 

Russell S. Cheney, C.E., has a com
mission as lieutenant in the Quartermas
ters Engineering.· DepartJUent of the 
Pine Bluff Arsenal at Pine Bluff, Ar
kansas. 

George W. Flanagan,· Ch.E., is em
ployed as photo engraver for the Bro•wn 
&. Bigel·ow Company of Saint Paul. His 
address is 680 Greenbrier, Saint Paul. 

'32 

'37 

'39 

Wayne H. May, Aero, is a meteor·olo
gist for Pan American Airlines and was 
in Hongkong when the war . broke out. 
May a'nd other members of the staff es
caped to Chungking, China, and then by 
air around the world to New Y·ork City 
via India, Africa, and South America. 
He was in Minneapolis recently for a 
brief visit with his parents, following 
which he will be temporarily based with 
the Pan American Airlines on Treasure 
Island, Sari Francisco. 

Working at Buffalo, N. Y. are three 
Aeros, Don Frankel, '39, Bob Jahnke, '39, 
and Jake Schmid, '38. Don is the Buffalo 
representative of Allison Motors and Jake 
is running supercharger tests for the 
same company. Bob .is taking advance 
engineering work at Bell Aircraft. 

Wilson Davis, M.E., formerly with the 
American Blower Company in Detroit, 
Michigan, is now with the United States 
Army Engineers at Pearl Harbor, 
Hawaii. 

Clifford E. Oman, Ch.E., is employed 
by the Atlas Powder Company as assist
ant acid supervisor at their Reynolds, 
Pennsylvania, plant. His address is 441 
Hazle Street, Tamaqua, Pennsylvania. 

'40 
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n 0 T E S 
DonaLd C. Lindstr,om, Ch.E., was killed 

in an airplane crash on January 20 at the 
United States Naval Air Station in Cor
pus Christi, Texas. He received his wings 
at Pensacola, following which he was sent 
to Corpus Christi as an instructor in June, 
1941. The crash, which occurred on a reg
ular instruction flight, resulted in injury 
to the student and the death of Ensign 
Lindstrom. 

'40 

Sydney ]. Wo!fenson, E.E., is employed 
on a Tennessee Valley Authority project 
in Alabama. His work involves the build
ihg of additional generating units to help 
supply power to the aluminum plants in 
that section of the country. Sid's address 
is T.V.A. Wilson Construction Project 
W. 3, Wilson Dam, Alabama. 

Wayne G. Shaffer, M.E., is engaged in 
defense work carried on by the Columbia 
University Division of National Defense 
Research at the United States Navy Un
derwater Sound Laboratory at Fart Trum
bull, New London, Connecticut. He is on 
a lea.ve of absence from the Northwestern 
Bell Telephone Company. His address 1s 
38 School Street, New London. 

Mason C. Ruud, Pet.E., formerly with 
the Shell Oil Company in Tulsa, Okla
homa, is now in the Un,ited States Army. 
He was first sent to Camp Hulen, Texas, 
but is now with the 69th Coast Artillery, 
Anti-aircraft Division in San Diego, Cal-
ifornia. · 

Charles Goldberg, E.E., formerly em
ployed as engineer at the Signal Corps 
Laborato:ries, Fort Monmouth, New J er
sey, is now an associate radio engineer in 
the offices of the Signal Officer, Whitehall, 
Trinidad, British West Indies. His only 
complaint about Trinidad is the scarcity 
of pretty co-eds. 

William- D. Peed, C.E., is employed as 
a junior e1ngin.eer for the War Department 
at the Indiana Ordnance Wo·rks. His ad-
dress is Jeffersonville, Indiana. 

'41 
William J. Baral, Ch.E., is a senior tech

nical trainee at the Wilmington refinery 
of the Union Oil Compa,ny of California. 
His addres's is 2521 East Second Avenue, 
Long Beach, California. 
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'fo nlBBP 'BH ftf/NC'' 
"Greenfield" Taps, Dies and Gages are help
ing to build practically every plane and engine 

used by our Army and Navy. 
70 years of practical experience enable these 

tools to meet Uncle Sam's most rigid require

ments. That experience is one reason why 

skilled workers and production men always 
have confidence in 11Greenfield" tools. 

GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, MASS., U. S. A. 
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A WAR MESSAGE 
to 

ALL EMPLOYERS 
* From the United States Treasury Departlnent * 
WINNING THIS WAR is going to take the mightiest effort 
America has ever made-in men, in materials, and in 
money! Every dollar, every dime that is not urgently 
needed for the civilian necessities of food, clothing, and 
shelter, must, if we are to secure final Victory, be put into 
the war effort. 

An Jmportant part of the billions required to produce 
the planes, tanks, ships, and guns our Army and Navy 
need must come from the sale of Defense Bonds. Only 
by regular, week by week, pay-day by pay-day invest
ment of the American people can this be done. 

This is the American way to win. This is the way to 
preserve our democratic way of life. 

Facing these facts, your Government needs, urgently, 
your cooperation with your employees in imnudiately 
enrolling them in a 

PAY-ROLL SAVINGS PLAN 
The Pay-Roll Savings Plan is simple and efficient. 

It provides, simply; for regular purchases by your em
ployees of United States Defense Bonds through system
atic-yet voluntary-pay-roll allotments. All you do is 
hold the total funds collected from these pay-roll allot
ments in a separate account and deliver a Defense Bond 
to the employee each time his allotments accumulate to 
an amount sufficient to purchase a Bond. 

The Pay-Roll Savings Plan has the approval of the 
American Federation of Labor, the Congress for Indus
trial Organization, and the Railroad Brotherhoods. It is 
now in effect in several thousand companies varying in 
number of employees from 3 to over 10,000. 

In sending the coupon below, you are under no obliga
tion, other than your own interest in the future of your 
country, to install the Plan after you have given it your 

This advertisement sponsored by 
BRUCE PUBLISHING COMPANY 

Minneapolis- Saint Paul 

consideration. You will receive-1, a booklet describing 
how the Plan works; 2, samples of free literature fur
nished to companies installing the Plan; 3, a sample 
employee Pay-Roll Saving~ authorizatioO: card; and 4, 
the name of your State Defense Bond administrator wha 
can supply exp~rienced aid in setting up the Plan. 

To get full facts, send the coupon below 
-today! Or write, Treasury Department, Sec
tion B, 709 Twelfth St., NW., Washington, D. C. 

I 

2 

3 

4 

6 

HOW THE PAY-ROLL SAVINGS 
PLAN HELPS YOUR COUNTRY 
It provides immediate cash now to produce the finest, 
dea.dliest fighting equipment an Army and Navy ever 
needed to win. 

It gives every Amerioan wage earner the opportunity for 
financial participation in National Defense. 

By storing up wages, it will reduce the current demand 
for consumer goods while they are scarce, thus retarding 
inflation. 

It reduces the percentage of Defense financing that must 
be placed with banks, thus putting our emergency financ
ing on a sounder basis. 

It builds a reserve buying power for the post-war purchase 
of civilian goods to keep our factories running after the 
war; 

It helps your employees provide for their future. 

······ .... 
.... .... 

.... . . . .... . ... . ... ····· . ... 
········ ········ 

POS
ITION •. • ... • • • • • • • • • ... • • .... NA.M'E·.... • ,·,. 

CoMPAN'Y ••••••••••••••• 

j\.oOl\ESS • • .. • . • • ~-y!!.ES ' , ' • , • ' , 
OF '£,"!41' 

N\l)WEI.\ 
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MINNESOTA'S 
RESOURCES 

(Continued from Page 145) 

done right here in our own state before we can truthfully and sin
oer(lly go' to the country at large and say to industry, "Come to 
Minnesota-we h;we the natural resources you require and you 
will receive the fullest encouragement and cooperation in locating 
here." 

Industrial decline, or the absence of it, means migration, uncer
tainty, bankruptcy and sorrow. Let us make up our mind that 
industry is not just selfishly thinking of buying foodstuffs as 
cheaply as it can, there is a much broader side to this pictu;e. 
Industry plus science and research can turn surpluses into non
food commodities with as steady a market as wheat or corn or 
oats, and this will reduce the cost of production. 

·Minnesota already has industries producing flour from wheat, 
linseed oil and fatty acids from flaxseed; breweries which consume 
large quantities of barley and hops; canneries which prepare 
foodstuffs; creameries which convert dairy products; packing 
houses which buy and prepare livestock; paper mills and box 
board mills which consume wood pulp and stnw; and all of these 
are marketing the farmer's raw materials in finished products far 
and wide. But many more new industries are needed, and they 
will come if Minnesota willi go after them. We need industries 
to convert casein into adhesives and plastics; cellulose from wood 
pulp into cellophane and lacquers and resins; milk into powdered 
dry milk; ·sugar from sugar beets into alcohol and a hundred 
other chemicals which start with alcohol; starches from corn and 
potatoes, starches which will be the starting point of a new chemi
cal industry; synthetic rubber from the plastics of casein, cellulose 
and soya beans; textiles and artificial silks from wool and fibrous 
offal; wallboard from corn stalks, and of course there are many 
more needs for industries 'to convert other products from the· raw 
materials contained in our natural resources-. What a program· 
for- technologists! 

But this program is not a dream, 1for through our University, 
its research and the men it is educating, we have the means right 
at hand to accomplish all of this and more too. 

Promotion Necessary 

If this program requires new buildings, let's build lots of them; 
the taxpayers of this state could not contribute to a more worthy 
objective! But beyond the need fo-r buildings, equipment, and tech
nologists to do research and develop formulre, methods and proc
ess-es, lies the need for promotion; a sales department completely 
organized to sell Minnesota and these natura:! resources to industry 
throughout the land. This sales department idea is not novel or 
new, a number of our states are already doing at least a partial 
job. New England, for example, has seen the shift of her spindles 
south and is now engaged in a campaign to bring them back. The 
South has counted its resources and has set out to find industry to 
utilize them. In many states there are very active state agencies 
working to retain old and to develop new industries. 

Our Minnesota Resources Commission within its limited appro~ 
priation has done quite well, but ample funds to carry on a com
pletely rounded out job, and a realization by the people of what 
could and should be done is vital. When· you stop to realize that 
industrial concerns spend millions each year on single products, 
Minnesota, with her many, many products, could well afford much 
more. Every element of money, influence imd power has been 
used to promote the welfare of farming in Minnesota. Minnesota's 
elected representatives champion agriculture in the halls of Con
gress and the State Legislature; every encouraglement of law, 
taxation and public sentiment has been given to the farmers .. We 
as industrialists have no. quarrel with this, but if Minnesota in
dustry were given a part of the support given to Minnesota agri
culture, the state would begin to realize some of its splendid in
dustrial possibilities. 
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Clarence E. L~nd' 
Assistant Director, Engineering Experimental 

Station 

BY BUZZ GIBBS, MINES '45 

~~N ARDENT advocate of the "bus man's holiday'' is Mi·. 
Clarence E. Lund, assistant director of the Engineering r Experimental Laboratory, who, after putting in a full 

day's work on home insulation, enjoys nothing more than work-
ing on his own house improving and remodeling it. 

His first, and probably not too pleasant, experience with the 
experimental laboratory was as a concrete chipper repairing the 
laboratory floor. Perhaps it was the fascination of the testing 
equipment that led him, in 1929, to work for Dr. F. C. Lang of 
the Highway Department: Four years later he graduated as an 
M.E. and in 1934, working on a fellowship sponsored by the 
Insulite Company, earned his master's degree on research on the 
effect of drying characteristics of wood fiber insulating board. 
Except for a short period of time he has been. with the Uni
versity ever since, working his way up from laboratory assistant 
to his present position. 

Mr. Lund's research on homer insulation carried on in .the Oak 
Street laboratory is an epic in itself. In this laboratory is a 
complete, full scale, three room bungalow built inside a cold 
room where temperatures as low as 20 degrees below zero can 
be maintained chiefly for the study of the transfer of moisture va
por through various insulation. Mr. Lund likes to recall the time a 
senior engineering student was stationed at the laboratory control 
room to reco-:·d the temperature of the house from time to time. 
Throughout the night this senior did his duty until the control 
room light burned out at about 3 a.m. As the darkness envelo-ped 
him and he couldn't read the thermometer, he rushed out of 
the control room into the well-illuminated portions of the labora
tory where he clutched the telephone and frantically called Mr. 
Lund to find out what he should do. He learned in no uncertain 
terms any fool can replace an electric light bulb. 

Another incident occurred on Sunday morning when Mr. Lund 
went down to the laboratory to find out what his student staff 
had done overnight. On his arrival he found the students had 
industriously applied themselves at writing their names on the 
walls of the little bungalow with a stapling device. Mr. Lund 
quickly set the students in reverse. and they spent the next few 
hours tediously removing some 5,000 odd staples ~rom the walls. 
From such incidents as these Mr. Lund has gained considerable 
insight as to the students' point of view, besides enjoying a good 
laugh on himself once in awhile. 

For outdoor sports this genial gentleman prefers fishing while 
bowling alley "wood' chQpping" is tops for indoor sports. He is 
a member of Sigma Xi, the American Society of Heating and 
Ventilating Engineers, and the Engineer~' Club of Minneapolis. 
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COLLEGE 
OUTLINES 

SIMPLIFY 
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\ -

REVIEWING 

* * * 
A college outline provides a method

ical plan of concentrating the essential 
facts of the course-written by authors 
specialized in their respective fields. 

First Year Chemistry .................. $1.00 

First Year Physics...................... .75 

Organic Chemistry.................... 1.25 

College Algebra .. .. .. .. .. .. .. .. .. .. .. .. 1.00 

* * * 

Professional 
l:olleges .Bookstore 

Basement Main Engineering 

Building 

BY GLI:NN BAKKEN, M.l:. '42 

JIM MITCHI:LL, M.l:. '42 

A Frenchman visiting in this country was being shown 
around New York City by an American friend, After seeing 
the Statue of Liberty, Radio City and other points of interest 
he said, 'I 'ave zees things verrce much enjoy but more zan 

- anysing I w~csh to m::!et zces Madame Obitze who send all 
zoze fine sons to fight in Fran::e las' war.' 

• 
Twinkle, twinkle, little star 
She went riding in a car; 
Vvhat she did she ain't admittin' 
But what she's knittin' ain't for Britain! 

Speaking of marital tendencies reminds us of the sto:·y of the 
young engineer from Osseo, who, after months of s:win3, fi:1a1ly 
scraped up eno~::gh money to buy the license, pay, the preacher, 
and provide for a modest honeymoon. After the cerem::mics, he 
and his bride jumped into the little coupe, and drove to a smali 
hotel on the outskirts of Anoka, and registered for the n:ght. 
The little woma:1 was exhausted from the excitement and tlte 
tensi'on of the wedding ceremonies so she promptly went to btd. 
Her newly acquired husband, however, pulled an easy chair up 
to the window, an.d proceeded to stare intently out into the night. 
After a few minntcs, 

"] olm, it's getting late and we've had a strenuous clay. Don't, 
you think you had better come to bed?" 

"Yes, honey, be right with you." 
Half an hour later. 

"] ohn, it's getting late and we've had a strenuous day. Don't 
you think yo:1 had better come to bed?" 

"Yes, honey, be right with you." 
One hour later: 

"John, it's getting late and we have a strenuous clay ahead of 
us tomorrow. Don't you think you had better come to bed?" 

"Yes, honey, be right with you." 
Eight o'clock the next morning: 

"John, is that any way to act on our first night of married life? 
Here you've sat in that chair all night staring out of the window." 

"Yes, I know, honey, but my mother told me that my wedding 
night would be the most beautiful night of my life and I didn't 
want to miss a bit of it." 

• • • 
We're broom mates, 
We sweep together, 
Dust we two . 

• • • 
The fortunate youth gazed delightedly at his stunning date as 

she gracefully clescended the stairway. His heart beat violently 
as he realized that all this beauty was his. Charmingly she stood 
before him and whispered, 

"How do I look?" 
"Sweetheart," he murmured as he took her in his arms, "You 

look mighty good to me." 
"Don't let your impressions mislead you," she breathed, snug-

gling closer. . 

Now th:;~t's the end of the joke and we don't see any humor 
in it, but I'll bet none of you guys are squawking. Matter of 
fact, we're going to California spring vacation to see where they 
get their inspiration. Put a 'little sex in a story and you damned 
engineers eat it up. We sure been wasting our time writing about 
Swedes, Negro porters and· old men. 
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What does it take to smooth 
a Warbird's Feathers? 

Thousands of other products for defense and 
for normal·needs are made by the rolling 
process. Plate glass for your car, steel 
rails, plastics, tin plate and paper are 
only a few. And since their surfaces can be 
only as perfect as the faces of the rolls 
that roll them, finish is highly important. 
Today, surface quality of rolls can be main
tained to within a few millionths of an 
inch by the use of Carborundum-made grinding 
wheels. 

A wingspread of 212 feet 
... every inch. preened 
sleek as satin! The per
fect smoothness of the 
m,etal sheathing; on Amer
ican warbirds iike the 
B-19, world's mightiest 
bomber, isn't there for 
looks. It's essential to 
top performance. How do 
they get the flawless 
sheets of metal used to 
make airplanes? They're 
rolled out by the ton by 
giant st~el rolls. And 
keeping the surfaces of 
these rolls ground to 
almost perfect accuracy 
and finish is another 
of the vital contribu
tions of Carborundum
made wheels to America's 
defense. 

The same skill and experience that have helped 
develop modern roll grinding technique will be 
at your disposal in any industry with which 
you may become associated. Whatever the use of 
grinding wheels or coated abrasives, Carborundum 
engineers are ready at all times to advise and 
help. The Carborundum Company, Niagara Falls, 
New York. 

CA1t6 

Carborundum and Aloxite are registered trade-marks of 
and indicate manufacture by The, Carborundum Company, 
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Better Books Make Better 
SOLDIERS * AVIATORS * 

CIVILIAN DEFENSE WORKERS! 
To meet today's overwhelming demand for TECH
NICAL INFORMATION we have assembled 
a new and complete stock of T E C H N I CAL 
BOOKS on all SUBJECTS. 

* 
Drop in and look these 
over. Ask for catalogs. * 

Minnesota Book Store 
318 S.E. 14th Ave. GL 1343 

Fidelitone 
PERMO POINTS 

for your finer recordings. 
either commercial or tran
scriptions. 

Plays 2.DOD records. 

• 
Also famous Fidelitone 

floating points. 

THE LEW BONN CO. 
12'11 LaSalle 
Minneapolis MA. 5313 

~~'!/~ 
~MINNEAPOliS 

506 Robert Street 
St. Paul 

SEE AND 
HEAR THE 
FAMOUS 

Dick Long's Orchestra 
AND BOBBY BLAKE 

D~~:~.~~~~~r ~CURTI§ HOTEL 
From 6 ° clock to 9 TENTH STREET AT THIRD AVE. MINNEAPOLIS 

"1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111!111111111111111111111111111111111111111111111111~-~ 

WI S E ENG I N E E. R S 
E. H. MILLER 

_1326 4th St. S.E. 
MinneapoJ.is, .Minn 

Preserve Their Notes 

and Reports 

Have MILLER 
Bind your worn books.-..:..50c 

and up 

Notes and Reporls-2Dc- up 

Themes and Theses $1.25 

= 

~-
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BY BRUCE TORELL, M. E. '42 

Practically history are the oldest file copies of your 
TECHNOLOG. The foundations of the mag were laid forty-nine 
years ago in the first edition of the "Year book of the So'Ciety 
of Engineers." Limping along through depressions and wars, it 
finally emerged as the TECHNOLOG complete with two desks and 
an editor ori• the fourth floor of Main Engineering. Then on the 
memorable day of October. 3, 1924, quote, the office was move·d 
•from the small, dark room on the top floor of the Main Engineer
ing building to its present quarters-a large, well lighted room 
on the ground floor of the Electrical Engineering building un
quote. And to this memorable day the TECHNOLOG struggles on in 
its large, well lighted locker on the ground floor of the Elec
trical Engineering building. Struggle in and ·see me sometime. 

• • • 
And in the year 1922, there was hatche~l by engineers of 

histrionic yearning, the Arabs. It seems the Arabs could be laugh
ingly called a dramatic club which each year staged on En
gineers' Day, an "unconventional" play. The commonly muscular 
engineers were a cinch for the inevitable chorus, and for the 
climbers, there were always roles like "Gertie the Gamma" and 
"Seven Corner Sadie." Quote, no one who saw "Broadcast," 
forgets the racy dialogue between St. Peter and Seven Comer 
Sadie as she passed him on the way to Hell, unquote. Any 
way you look at it, it seems like a show well worth reviving. 

•••• 
Without doubt the alarming loss of free and unfettered en

gineers due to that strange phenomenon, "Womanly Willies," 
prompted hardhitting crusader Rollo to call together the few 
whose long low whistles were yet unmuffied and to organize the 
timely S.F.P.O.E.F.F. For besides the bees and the birds and 
all that sort of thing, spring should see (a) an acute shortage 
of homo non Institurns, (b) sorority ho~tses overflowing with 
golden grain, (c) rows. of convertibles sans tires, housing un
soundly sleeping sisters each clutching the chain to a carefully 
concealed bear trap in one hand and their last blood clot red 
lipstick in the other. . 

• • • 
Your official chance to skip all classes· and let off some of 

that long accumulating steam comes on May 15 and 16 this 
year. Whether you're a Tau Bete or on probation, reserve these 
days for the best damn' Engineers' Day since St. Pat's horse 
got on her old milk route aRd stopped at every third house in 
six blocks. You've got a totpnotch general chairman in Carroll 
Ma.rtenson and if enough of you will just pitch in and give 
him your help, he'll see that Our Day gets back to the stand
ard o1f years ago. So if you've got the time, and most nf you 
have, register for work on one of the committees at the office, 
Room 229 Union, right away. If you ever regret doing the work 
I'll persemally award you with a split wolfhide hopeless case 
'cause brother, that's just what you'll be . 
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MOUNTING POWBR roB ALLIBD WAR BIRDS 

THIS engine mount destined for over
seas service on an American made 

fighter plane is being fabricated by the 
best known method of joining metal -
that is, by welding. For welding makes 
equipment a homogeneous, permanent 
unit, light yet exceptionally strong. This 
versatile process utilizes the Airco oxy
gcetylene flame to make design prob
lems vanish. It is applied rapidly and 
economically even under difficult shop 
and field conditions. The apparatus 
employed is simple, portable, easy to 
operate. » » So versatile is the oxy-

acetylene flame, so varied are its useful 
, applications in the metal working field, 
that it has long since been drafted into 
service to speed defense by swiftly cut
ting metal to close tolerances, by hard
ening metal surfaces for longer wear, 
by cleaning them for faster, longer-last- , 
ing paint jobs, and by gouging metal 
with amazing speed and accuracy. 

The interesting booklet "Airco in the 
News" shows pictorially many ways 
in which Airco products and processes 
are being used to help industry speed 
up production. Write for a copy. 

AIR 
REDUCTION 
60 EAST 42nd STREET, NEW YORK, N.Y. 

In Texas: 
Magnolia-Airco Gas Products Co. 

DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOil GAS WELDING OR CUTTING AND AllC WELDING 



BLACKOUT WATCHMAN 

T HE problem of maintaining a night light in his place 
of business and at the same time complying with 

blackout regulations was solved by a Schenectady machine
shop owner by means of a G-E photo tube, or "electric 
eye." Rules required that all lights be extinguished within 
five minutes of an air-raid warning. That meant either 
hiring a· watchman or turning out all lights at closing 
time. 

The first night that the lights were turned out, the 
shop was broken into. So the owner, Andrew Tessier, put 
the "electric eye" to work. He installed the tube in an 
upstairs window, pointing at the nearest street light. 
When, during a practice blackout or raid warning, the 
street light is extinguished, the tube immediately turns 
out all lights in ·the shop. When the street lights go on 
again, so do the night lights. The"eye" provides a watch
man who doesn't go to sleep on his job, and whose total 
cost is about two weeks' pay for an a.ctual watchman. 

MOL£CIJL£S MARCHI 

W ITH the increasing use of plastics and of artificial 
silk and rubber in defense activities, the structural 

qualities of the molecules that make up these materials is 

·~~~- ------

all-important to the scientists who are doing the research 
work. 

Dr. Raymond M. Fuoss, of the General Electric Re
search Laboratory, in Schenectady, has found that some 
molecules. wiggle like worms when an alternating electric 
field is applied to them. Such molecules are electrically 
lopsided, and when in an electric field they tend to line up, 
just as compass needles line up with the magnetic field of 
the earth. 

From this tendency of the molecules to move to and fro 
in an electric field, scientists are able to determine how 
the various molecules are built. With this information, 
new molecules can be designed to meet specific needs. Since 
artificial silk and rubber and many plastics are composed 
of these worm-like molecules which react in an electrical 
field, materials of a wide variety of properties may be 
expected as a result of these researches. 

NOT FOR WILLI£-

T HE General Electric Company is proud of the variety 
of services it renders its customers. Nevertheless, 

company officials were surprised by one recent request 
from a woman who had seen a G-E advertisement in a 
magazme. 

The illustration in the advertisement contained a 
picture of a young boy. The woman also had a boy, and 
her boy looked very much like the boy in the photograph. 

\ 
Mother and son had only recently moved to New 

York. Since then, she had taken her son to a number of 
different barbers, but none of them had produced a 
haircut that suited her. And so, in desperation, she wrote 
to General Electric to find where the boy in the adver
tisement had his hair cut. It was just the type of cut she 
had vainly tried to get. 

GENERAL. ELECTRI.~ 
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11 TO PROVIDE FOR THE COMMON DEFENSE, TO PROMOTE THE GENERAL WELFARE 11 

Reykiavik ·off the port .bow! 

TONIGHT, somewhere at sea, a man 
stands on the bridge of a freighter with 

the life line of a nation in his hands. 

He is straining his eyes for sight of 
one of those islands which are our coun
try's first line of defense. To these islands 
must be transported huge quantities of 
munitions and food. And the only an
swer is ships, ships, and more ships. 

How is America meeting this tre
mendous responsibility? You'll get a 
fair idea at such great factories as the 
Westinghouse plant where the machinery 
to drive many of those supply ships is 
being built, or at the huge Westinghouse
operated Maritime Commission plant 
which is now being erected alongside it. 

The "know how" that works 
24 hours a day 

There, in these factories is a dramatic 
example of how Westinghouse "know 
how" is doing a job for National Defense. 

What is this "know how"? It is the 
ability to get things done in the best 
possible way-learned in building prod-

ucts for the general welfare and now 
used in building materials for the com
mon defense. 

The same skill and ingenuity that 
are building those turbines for the mer
chant fleet, not long ago built more effi
cient electric refrigerators and washing 
machines. Again, the research skill that 
developed intricate new radio equip
ment has found ways of utilizing that 
equipment in important defense work. 

At 17 Westinghouse Divisions, and in 
the plants of more than 300 sub-contrac
tors, our energies are almost exclusively 
turned to the creation of $400,000,000 
worth of defense materials. It's our way 
of speeding the day when our "know 
how" will be serving America again-in 
the home, the farm, and the factory. 

A salute to the "Class of '41 11 

In the all-out vVestinghouse war effort, 
no group in our entire organization is 
more deeply engaged today than the 600 
young engineers who last year left your 
campus paths to join this company. In 
research, design, production-they have 
already made important contributions. 

This year many more engineers will 
come to us from your college and 
others to mesh their eager talent with 
our "know-how" and apply it to their 
country's defense. Certainly nowhere 
does there exist a greater opportunity 
for them to translate their intelligence, 
skill and enterprise into vital service. 
For Westinghouse is, always has been, 
and we believe always will be, "~n en
gineer's company." 

Westinghouse @ 
"An Engineer's Company/' Westinghouse Electric & Manufacturing Company, Pittsburgh, Pa. 

Copr. 1942, Westinghouse Electric & Manufacturing Co. 



Engineers responsible for the 9esign of American mechanized armament · 
and the machines that make it have found that they can successfully 
meet every bearing requirement with one kind of bearing-the Timken 
Tape red Roller Bearing. 

Friction elimination; preqision; radial, thrust and combined load capac
ities; maintenance of alignment of shafts and gears; all of these qualities 
are inherent in the design and construction of the Timken Bearing. 

You never may be called upon to design military equipment, but a thor
ough knowledge of the Timken Bearing and its universal application will 
be one of your most valuable assets no matter what branch of mechan
ical engineering you eventually may enter. 

We always will be glad to give you any information you may require 
-including the solution of specific bearing problems. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

Manufacturers of Timken Tapered Roller 'Bearings for 
automobiles, motor trucks, railroad cars and locomo
tives and all kinds of industrial machinery; Timken 
Alloy Steels and Carbon and Alloy Seamless Tubing; 

and Timken Rock Bits. 
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TIM· KEN 
TRADE·MARK REG. U.S. PAT. OFF. 

TAPERED ROLLER BEARINGS 
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It Pays 
To fiNOW 
About ZIN£: 

In the period of America's greatest 

industrial c:levelopment, ZINC rendered 

indispensable service; it is reasonable to 

expect that it will be utilized even more 

extensively in the greater developments 

yet to come. 

ZINC has now gone to war, as an 

essential element in every form of fight

ing equipment, on land and sea, and in 

the air. In times of peace, it is used in 

an almost infinite variety of applications, 

from the tiny .elements ofzipper closures 

to protective coatings for the hulls of the 

largest ocean-going ships. You can't get 

away from it-ZINC comes into intimate 

· touch with the life of every individual. · 

The Zinc industry itself is earnestly 

and wholeheartedly striving to do o: 

worthy job in supporting the nation's 

war program. It is also anticipating and 

preparing for the day when Victory is 

won, when new problems must be 

solved. 

Are Y ou!l Too!! Looking 
To The Future~ 

Will you be prepared with the knowledge 
you must have to solve the problems of 
the ·future? 

ZINC is a material that l.t pays to KNOW 
about. You can get some interesting and 
very valuable data from these booklets, 
which will be sent to you free: 

"The Zinc Ind ustryll 
"More Facts About Zincll 

Better write for them now. 

AMERICAN ZINC INSTITUTE 
Incorporated 

60 East 42nd Street NewYork.,N. Y. 
162 THE Mm:NESOTA TECHNOLOG, April, 1942 



--------~~~---------- ----------------------------------------

Can you find the Weapon of War 
in this picture ? 

Because these cutting tools are the 
hardest known, sharpening and con
ditioning them posed a special problem. 
Carborundum solved it by developing a 
grinding wheel made of crushed South 
African diamond bort. With this wheel, 
cemented carbide tools can be finished 
to a better, truer longer-lasting edge 
in a fraction of the time formerly 
required. 

This is a war of machines. 
And one of its decisive 
battles is being fought 
in the tool rooms of 
America-- with diamonds 
as weapons! For the high 
speed production of alloy 
steel parts depends on 
cemented carbide cutting 
tools. Tools so hard that 
only diamonds can give 
them the fine, true edge 
necessary for efficient 
cutting. Thus Carborundum 
Brand Diamond,Wheels are 
playing a vital part in 
helping America re-arm. 

Development of new abrasive products to meet 
new needs is an old story with Carborundum. 
This "know how" is now speeding up thousands 
of defense jobs._The Carborundum Company~ 
Niagara Falls, New York. 

Carborundum is a registered trade-mark of and indi
cates manufacture by The Carborundum Company. 
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Lionel Horwitz, E.E. '45, is the busy author of High Speed 
Photography. This fascinating subject came to his attention when 
he was making his usual round of Institute laboratories in his 
official capacity as a ~Minnesota Daily reporter. Lionel leads an 
unusually active life 
for he, is also a mem
ber of the TECHNOLOG 
staff, and he regular
ly attends freshman 
orientation lectures. 
He oriented himself 
last summer, how
ever, while working at 
a Chicago plant manu
facturing juke boxes. 

How Lionel man
ages to sandwich in 
his extensive literary 
work along with going 
to classes and keeping 
up with his math prob-
lems is one of the current mysteries around the office. He lays it 
all to clean living. Says Lionel, "Since I quit drinking coffee, I 
been . a 11ew man." It is rumored that he entered the Murray 
Institute to cure his drinking (coffee) and graduated at the head 
of his class. 

Lionel rides his bike 10 miles to school every clay and then 10 
miles home. When he gives up Coca-Cola he will no doubt throw 
away his bike and run the distance. He is an energetic fellow. 

• • • Well qualifie.d to write on cosmetics is Miss Catherine Sneed, 
for besides being' an attractive. and charming coed, she is also a 
senior in pharmacy, Incidentally, Miss Sneed is the daughter of 
Dr. M. C. Sneed, chief of the department of inorganic chemistry. 

Miss Sneed has spent her last few summers swimming, hiking, 
and canoeing at Woman's Lake near Walker, Minnesota. Last smn
mer she also traveled 'through Tennessee, Georgia and Alabama. 
Knitting, bowlii1g and collecting Jefferson nickels are her favorite 
pastimes. She is a member of Kappa Epsilon, national pharmacy 
sorority, Iota Sigma.Pi, and Rho Chi. 

• • • The .present construction ·of defense highways and the pro-
posed road:JP Alaska lnake Miles· S. Kersten's article on super
highways very pertinent. Mr. Kersten graduated from civil engi
neering at the· University in 
1934. In his senior year he 
reigned over Engineers' Day 
as St. Pat. He spent the next 
two years workirig for the Min
nesota State Highway Depart
ment on soils. Oiie summer .he 
sp'ent with the State Geological 
Survey, plane table mapping· in 
the Winona district. In 1936 
he came back to the University 
and received his M.S. in civil 
engiriering. 

At present lVIr. Kersten is 
teaching highway engineering 
and working for his Ph.D. in 
soils. He is chairman of the 
committee of junior and stu
dent activities of the Northwest 
section of the American So
ciety of Civil Engineers. He also 1s a member of Tau Beta 
Pi, Sigma Xi and Chi Epsilon. 

• The editorial policy •of the• TECHNOLOG is to present material for 
technology students which it is hoped will strike a happy medium between 
the superficial and the highly specialized. 

The MINNESOTA TECHNOLOG is published monthly, October 
through May, by the students in the Institute of Technology of the 
University of Minnesota. 

The purpose of the TECHNOLOG is two-fold: first, to put in the 
hands of TECHN.OLOG subscribers highly worth-while and interesting 
reading material; second, to offer technol·ogy students. a1:1 invaluaqle oppor· 
tunity to ge1; writing, selling, and working-with-others experience. ' 
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BY STAN GENDLER, M.E. '44 

The. control of industrial diseases is the subject of the 
article by well-informed George Michaelson, public health 
engineer in the Division of Industrial Health of the State 
Board of Health. 

After graduating from the University in 1931 as a chemical 
engineer, Mr.· ·Michaelson did sanitary engineering work for 
the State Board of Health. He came back to the University 
in 1935 and earned an M.S: degree in chemical engineering. 
The following year he did pilot plant work for the Standard 
Oil Development Company; then. back to the State Board 
of Health for two years in the Division of Sanitation. In 1939 
he was ·transferred to his present position. S<J much for 
Michaelson the engineer. Michaelson the man, loves the out
doors. Before his marriage last year, he frequently took 
canoe trips out of Ely. Now a settled· man, he and his wife 
have a cottage on Bay Lake near Lake Mille Lacs. 

• • • 
'Sophomore engineers. will be glad to know that. they too 

can Have Fun with Physics as Dr. R. M. Sutton, lecturer in 
physics, points out in his interesting article. Dr. Sutton is physics' 
outstanding gadgeteer, and his lecture-demonstrations are always 
enthusiastically received. He has given over twenty lectures since 
he came to the University last fall. For a complete sketch of Dr. 
Sutton's career the reader is referred to the January issue of 
THE TECHNOLOG. 
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19'12 Engineers' lJqy 
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Dolorise Kacher, Bid Petersen, Barbara Reynolds, Virginia Chapman, Beverly Gardner, Jeanne Moritz and 
Jean Flanders. 

' 

N KEEPING. with the theme, "Engi
neering for Defense," of the greater 
1942 Engineers' Day, these lovely coeds 

who are queen candidates are shown glam
orizing the war-like jeep. The name' of 
the queen will be kept a deeply shrouded 
secret until it is revealed at the Engineers' 
Day sunlight dance, Thursday, May 14. 

The announcement of Saint Pat's Queen 
is not the only surprise in store for those 
attending the sunlight. Also featured will 
be an all-s~ar, all-engineers 17-piece swing 
orchestra. Arrangements have been made 
to record the special orchestrations which 
this all-star band will play. The dance 
committee refuses to give out any fur
ther details, but promises that it will be 
the most talked about and totally m1ique 

sunlight to be presei1ted on the campus. 
Incidentally, admission is free to anybody 
wearing an Engineers' Day button. Don't 
miss it! 

One of the features of Engineers' Day 
this year will be a bowling tournament. 
The call is out for five-man teams to sign 
up in the Engineers' Day office, 229 Union. 
A handsome trophy will be awarded to 
the winning team as well as individual· 
medals. 

Buttons will go on sale soon. Plan to 
get yours early and get in on all the fun. 
The winner of the button design contest 
will be ·announced on or about April 20. 
This year's parade which will go through 
the· Minneapolis loop promises to present 
some interesting angles inasmuch as the 
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use of civilian automobiles is curtailed. 
Th~ committee will resort to man's newly 
found friend, the horse, and army con
veyances for locomotion. 

Open House this year will be especially 
significant in that the public is becoming 
increasingly aware of science and of the 
engineer's' part in the production of vital 
machines and the instruments necessary 
to wage modern war. It is every student 
engineer's duty to promote good will and 
better understanding of his contribution 
toward our all-out effort. 

The climax of the celebration will be 
the Engineers' Brawl to be held at the 
Radisson.~Hotel on Saturday evening, May 
16. Music will be furnished by Wa)ly 
Drieling's · orchestra, one of the Twin 
Cities' newest and finest dance bands. 
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HAVE FUn U 
~~FE \A{ years ago a friend of mine 

61& quit teaching physics because he 
.. could not face the horrible pros-
pect of returning to Ohm's Law year after 
yllar, trying to drill it into students. Some
how he had missed half the fun of teach
ing;' he failed to bring to his job ~he 
necessary originality and freshness wh1ch 
it requires. Since he could no.t find some
thing new in Ohm's Law or it\. other prin
ciples ·each time he approached them, it 
was time for him to quit. 

Most branches of engineering are little 
more than applied physics where the basic 
principles discovered by careful observa
tion of Nature and her ways are put to 
use for the benefit of mankind. The engi
neer is primarily interested in the applica
tion of principles in ·an efficient and eco
nomic way. Someone has .described him as 
"the man who. can do .for one dollar what 
any .d-- fool can do for two!" The 
physicist, on the other hand, is often more 
concerned with· the discovery of new prin
ciples and effects, and is less. interested in 
their immediate application. 

I find it hard to say which part of 
physics I fin.d most interesting, for . each 
part seems engrossing 'whenever I return 
to it; but perhaps my fondest field is in 
mechanics. Here the effects which one can 
produce are so obvious, and yet the con
coction of new mechanisms, new gadgets 
and .devices affords full range for one'·s 
imagination, intuition, . and skill in mathe
matics. Here is a realm where the contact 
with mathematics is close and continual and 
where one can encounter new vistas fre
quently. It is not the ori:ly such field in 
physics, and since it was developed earlier 
than some of the more modern fields, it 
has already been cultivated to a high de
gree; and anyone who seeks new effects 
may be disappointed to find that. others 
have anticipated him. This has been my 
experience repeatedly, but it is none the 
less exhilarating to re-discover and re
explore. 

~eriodic Motion 
But enough! I started to tell about 

some interesting sidelights on physics and 
not about the ·philosophy of the teacher. 
A few years ago I became very much 
interested in new uses for liquid manom
eters. They are commonly employed simply 
for measuring pressures, but I found that 
they could be put to a number of other 
purposes, particularly for measuring mo
tion and acceleration. The problem first 
came to my attention from a question 
raised by a friend concerning the surging 
of a mercury manometer. A little simple 

analysis showed that here was an example 
of simple perio.dic motion, highly damped 
by liquid friction, and that the period of 
the motion was 27':V 1/g, equal to that of 
a simple pendulum except that here the 
mass of the vibrating system is distributed 
and not concentrated as it is in the simple 
pendulum. I found that Sir Isaac Newton 
:wa:s interested in this problem of liquid 
pendulums! 

Accelerometer 
Fr01n the observation of the surging 

manometer and from a desire to make 
an instrument to measure acceleration, there 
started a number of interesting develop
ments,. First ·came a simple accelerometer 
consisting only of a U-tube filled with 
water or mercury whose calibration is a 
simple matter of measurement and com
putation. Within a few weeks I had .de
veloped not 'Only ·the linear accelerometer 
but a manometer for measuring angular 
speed, another for measuring angular ac
celeration, another for finding vertical ac
celeration, and so on. Then came the 
notion of augmenting the sensitivity of 
these instruments so as to make them 
less cumbersome and more effective. Such 
a result was accomplished by ·employing 
a tube with a constriction of bore on one 
arm ;md by using two liquids of different 
densities, one mercury, the other water 
or oil. With this new design, it became 
possible to make an accelerometer several 
times as sensitive as the earlier types, hence 
one that could be made smaller ·in size 
yet sufficiently sensitive. Seeing that this 
idea of the multiplying manometer was of 
some general value, I pursued it into other 
lines and soon evolved a: convenient liquid 
tachometer and a type of barometer which, 
having only the height of a mercurial 
barometer, would have. the sensitivity 
of a water barometer. Such a barometer 
has been under observation for a long pe
riod now, and while the mercurial barom
eter may vary .by, say, two inches) the 
multiplying barometer varies by two feet. 

A linear accelerometer of the type just 
described is of interest in automobile driv~ 
ing, for it tells the rate of pickup and o'f 
retardation. One can readily discover the 
difference in acceleration in different gears, 
and it is a simple matter to apply the 
brakes of the car so as to produce ;tny 
pre-assigned rate of stopping. For ex
ample, if .one wants to stop the car at 8 
miles per hour· per second from 48 m.p.h., 
he can adjust the pressure of his foot 
on the brake so as to hold the acc~Jlerom
eter . steacliey at the d~sired value, and 
he will find that the car stops in just 6 sec-
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T H ,p H Y S I G S 
BY PROFI:SSOR RICHARD M. SUTTON 

VISITING LECTURER IN PHYSICS 

onds as measured by a stop·watch. More 
than one gasoline station operator has 
looked at _that little gadget on the dash
board of my car. It looks much like a 
thermometer, but, it serves for a brake
meter or pickup meter. The most common 
question is "How is it connected to the 
running mechanism or speedometer?" Only 
by a machine screw that holds it to the 
dashboard! Obviously, it acts solely on 
the inertia of the liquid in the horizontal 
part of the U-tube, and the calibration of 
the instrument is linear. 

Second Moment 
Moment of inertia is a headache td most 

engineers but it offers some of the finest 
applications of the calculus and some ex
cellent experiments for the laboratory. As 
a means of making an otherwise dry topic 
interesting; I find great pleasure in devis
ing simple gadgets to emphasize ·the im
portance of Mr'. One, for example, con
s_ists in a set of rollers having the same 
external diameter and· length, but because 
of differences in moment of inertia, the 
1~ollers have different accelerations on the 
same incline. For instance, if one rolls 
a hollow cylinder in a race with a solid 
cylinder; the solid one wins every time, 
for a larger fraction of its change of 
potential energy goes intn translational 
ancl less mto rotational kinetic energy. If 
a sphere is ,olled in a race with the 
winner, the sphere wins by a small margin, 
for seven-tenths of its kinetic energy is 
translational while only two-thirds of the 
cylinder's is translational. Then, just for 
good measure, I like to race a cylinder 
that beats ihe sphere. The trick is that 
the cylinder is hollow and . is filled with 
mercury which does not rotate appreciably; 
hence the motion is nearly nine-tenths 
translational. And then, too, there is the 
cylinder which lags behind even the hollow 
cylinder because of internal friction. All 
the cylinders may look the same, but their 
behavior shows that moment of inertia 
does mean something. 

The equality of action and reaction which 
is so funda-mental in mechanics can be 
shown nicely on the rotating platfonn. 
One needs only to stand upon the platform 
with a bicycle wheel in one's hands. Then, 
if the axle of the wheel is held vertical, 
and the wheel is given a spin in one 
direction, the person on the platform in
stantly starts spinning in the opposite di
rection. If the wheel is stopped, the body 
stops, for .the quantity of motion imparted 
to each was exactly the same. Thus it is 
possible to turn either way, and it is 
possible to change the direction of one's 

rotation simp1y by turning the spinning 
bike wheel over by 180 degrees sn that its 
axle points downward instead of upward. 
As a final experiment on the rotating 'plat
form, I like to show that one can acquire 
ever-increasing speed from a single' spin 
of the wheel if the wheel is passed back 
and forth to someone standing on the 
floOl·. For each time the wheel is received 
(with axis vertical) by the person on the 
platform, he turns it over and receives 
from it twice its angular momentum. Each 
time the person on the floor receives the 
wheel, he likewise tums the wheel over 
and give's the earth twice the wheel's 
angular momentum, but _in the opposite 
sense of rotation. Of course, the earth 
is "big enough to take it" without ap
parent change of speed, whereas the per
son on the spinning platform goes faster 
and faster each time he receives a new 
load of angular momentum. 

Closely allied to this question of moment 
o'f inertia is 'the interesting behavior of a 
tall chimney as it topples over. It usually 
breaks in midair, but it breaks backward 
or "upward" rather than downward be
cause the torques are trying to hasten 
the chimney to fall at a rate in excess 
of its natural acceleration. A simple anal
ysis shows that if a stick topples over, 
there comes a certain angle (about 36° 
above horizontal) for which the vertical 
component of acceleration of its falling 
end is greater than the acceleration of a 
freely falling body. TO' emphasize the truth 
of this fact, I made a simple arrangement 
of a falling stick which carries a light 
metal cup with it. As the stick is re
leased to fall from an angle .of 36°, a ball 
poised- dn the end of it is "left behind" 
and is caught in the cup at the bottom 
of the fall. The performance of the ap
paratus is startlingly simple, but behind it 
lies an interesting bit of imagination in 
the application of what the mathematics of 
the case shows to be true. 

Hyperbolas and Ellipses 

In the course of the last year or two, 
there have come to my mind a number of 
simple devices for special purposes in 
physics which are essentially geometrical 
instruments. As some of them apply more 
to optics th~n to mechanics, I shall de
scribe only two of the more recent me
chanical ones. The first, a generator fo·r 
confocal hyperbolas and ellipses is an ex
cellent instrument for those who· want to 
draw confocal hyperbolas and ellipses. 
There · must be people like that some
where, just to make up a world like ours. 
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Combination protractor and plumb bob 

a pointer which moves 
over a circular scale, 
gives a ready vertical 
line by which a ruler 
or straight-edge may 
be set at any angle 
whatever to the verti
cal. To increase the 
accuracy of reading, 
one can use either a 
large scale or a ver
nier. Water doesn't 
run up hill of its own 
accord, but sometimes 
it is not obvious just 
how it is pushed. 
Now, by boiling a few 
teaspoonsful o'f water 
in a liter flask, most 
of the air is expelled. 
If now the flask is 
stoppered with a sin
gle-hole rubber stop-

My interest in the device stemmed from 
a problem in the sound-ranging of cannon 
as it is encountered in military practice. 
Observing the time of arrival of the sound 
from a distant gun at three or more fixed 
listening posts, one can obtain all the nec
·essary information for finding the location 
of the source of sound. What is observed 
is the difference in ti~e of arrival of the 
sound,- and from these differences and 
the known speed of sound, it follows that 
the gun must lie at the intersection of 
two (or more) hyperbolas whose foci are 
af the listening stations, for the hyperbola 
is a curve for which the difference in 
distance-- to any point from two fixed 
points or foci is constant. It occurred to 
me that it might be interesting to construct 
a device that would draw hyperboias, and 
with a little consideration and a small 
amount of experimenting on ways to pro
duce the effect conveniently, I was led to 
a simple arrangement of a spring roller, 
like a window-shade roller, which pays 
out two lines of string under tension at 
the same rate through two eyelets that 
serve as foci. The rest is easy: if the 
chalk or pencil be fixed to the string at 
any pre-assigned point, and if the chalk 
is guided by the lengthening strings it 
can't help but describe a hyperbola! And 
if the_ roller is held in a fixed position so 
that the loop of string is fixed in length, 
then the chalk may be made to describe 
an ellipse by allowing it to slide freely 
within the loop. In a few moments one 
can fill the blackboard with a bea~tiful 
array. of confocal hyperbolas and ellipses; 
and 1f one needs to alter the focal dis
tance, a pin may be removed and the focal 
eyelets may be separated or brought closer 
together by movement of the two slides 
to which they are attache~. 

Plumb Trttctor 

The most recent of these simple black
board gadgets is one for drawing lines 
at any angle of inclination to the vertical. 
It is essentially a combination of the ordi
nary plumb bob with the protractor a com
bination that appears not to hav~ found 
common use in the past. A loaded disk 
mounted in simple bearings and carryin~ 
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per through which ex
tends a long piece of 

glass tubing, and if the end of this tube 
is thrust into a large beaker of colored 
water, the water promptly runs up hill 
into the flask, even though the flask is 
several feet above the beaker. The flask 
appears to "drink" the water at a great 
rate, and the guzzling sound at the end of 
the experiment sounds just like draining 
the dregs of a chocolate milkshake when 
the straw sucks air. Of course, the water 
runs up hill for exactly the same reason 
that the milkshake runs up the straw when 
you suck on it, but the active cause is 
not quite so apparent. 

One of the earliest observations that we 
make about common objects around us is 
that each body has a center of gravity at 
which all of its distributed mass may be 
considered as concentrated. So accustomed 
are we to this basic fact that we act upon 
it ewery time we lift or carry an object 
or whenever- we set .one down so that it 
won't tip over. Dynamically, too, center 
o•f gravity plays an impo-rtant part, for an 
object is balanced for rotation only when 
the axis passes through its center of grav
ity. Any object thrown into the air with 
a rotary motion is certain to revolve freely 
about its center of mass. An entertaining 
manner of showing this fact is offered by 
a loaded disk .which I constructed recently. 
When the load is in one position, the 
center of gravity coincides with the center 
of the disk and when 
the disk is thrown 
into the air it re-
volves just as one 
would expect it to. 
However, by a simple 
shift in the position 
of the hidden weight 
inside the disk, the 
c e n t e r of gravity 
moves abo u t two 
inches away from the 
center of the figure 
and· now the disk re
volves with a very ec
centric wobble. By 
marking 'the new cen
ter of gravity on the 
reverse side of the 
disk, the motion takes 

on a remarkably sensible appearance when 
viewed from that side, but not when viewed 
from the other. It is easy to throw the 
disk either so that it will wobble or so 
that it will revolve smoothly about its 
axis of symmetry. 

Centripetal. Force 

One day, when confronted with a lec
ture to a group of amateur astronomers, 
I wanted an inescapable way of showing 
the meaning and reality of centripetal 
force. As everyone knows, it requires a 
force toward the center to keep any body_ 
moving in a circular path. The answer 
to my problem was indeed simple and di-
rect: I took a glass tube, smoothed the 
end in a flame, inserted a five-foot length 
of fishline, hung on one end a light rub
ber ball and on the other end a heavy 
weight. The weight was more than twenty · 
times the weight o·f the ball, and yet I 
could make the ball "pick up" the weight 
simply by swinging the ball in a cir
cular path while the weight hung down 
along the axis of spin. Everything is in 
sight: there are no jokers, for anyone 
can see where the centripetal force is 
applied, and it is even possible to make 
the experiment quantitative with a fair de
gree of accuracy simply by marking the 
length of the string so that the radius of 
path of the ball is known and by timing 
the period of revolution of the ball with 
a: watch. The law of centripetal force can 
all be worked out with a few minutes of 
experimenting and with the most common
place objects for equipment. 

Finally, consider the measurement of 
torque. Perhaps you had difficulty under
standing "lever arm" when you first came 
to it. One morning, just before class, it 
o·ccurred to me to insert a steel rod into 
a piece of broomstick and to hang a 
weight on the rod for the purpose of 
demonstrating torque and its principles. 
The result was a device that helps to teach 
through the muscles as well as ·through 
the head. If a kilogram weight is hung 
on the rod close to the hand, it is easy 
to hold the steel rod horizontal ; but if the 
same weight is moved two feet farther 
from the hand, it is distinctly difficult. 
Most people grunt or use two hands when 
the weight is situated three feet away. 
However, I ran into one student not long 
ago who could hold up two kilograms at 
that distance! He had been milking cows. 

Pickup meter and brake meter 
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TECH 
ElECTIOnS 

I~~ OW is t;1e time f.or all good engi-1"' neers to come to the aid of their 
respective departments. Why? 

Because the annual spring electwns for 
the Institute of Technology will soon de
cide which of you engineers are aggres
sive enough to assume leadership in 
your school. 'You see, each year about 
the end of April, positions on the Tech 

. Commission, The Bookstore Board, the 
TECHNOLOG Board, and in most of .the 
student engineering societies are thrown 
open tci general student nomination. 
Shortly thereafter, the spring elections, 
which are open to all students registered 
in t'he Institute, select next year's Tech 
committees and society cabinets. 

If you are wondering just how you 
might fit into this election picture, sit 
tight and read how easy it is. From a 
previous issue (October) of the LoG 
you have learned the make-up and func
tion of the organizations mentioned be
fore. Briefly, the Tech Commission is 
the Institute student council, a 12-man 
group consisting of t:he engineering so
ciety chairmen and several members at 
large; the Bookstore Board represents 
all the engineering departments and de
cides Bookstore policy; the TECHNOLOG 
board also has complete departmental 
representation and audits TECHNOLOG 
affairs.. Societies like the I.Ae.S. and 
A.S.M.E. offer almost limitless oppor
tunities for student service and recog
nition. The fact .is that the memberships 
and cabinets of these organizations are 
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replaced . each year with new under
graduates to succeed the senior mem
bers. That's where you come in! Start 
planning today to get a position in the 
student government of your college. 

To1 help you in getting the picture of 
all the Tech positions that will be hal
lotted in the forthcoming elections, look 
over the following list: 

Three member-at-large positions on 
Tech Commission. 

a. One-year terms. 
'b. Eligibility: Any engineering 

junior. 
Eight Bookstore Board positions. 

a. One-year terms. 
b. Eligibility: Any engineering soph

omore or junior. 
c. Applicants must file as candidates 

from their respective departments 
(Mines, E. E., etc.) 

Eight Technolog Board positions. 
a. One-year terms. 
b. Eligibility: Any engineering soph

omore or junior. 
c. Applicants must file as candidates 

from their respective departments. 
Thirty-six positions on the Engineer
ing Society cabinets. 

a. One-year terms. 
b. Eligibility and filing . data to be 

announced by the individual so
cieties. 

Of course, all applicants must be scho
lastically eligible (i.e., C average or 
above) and the class or year as men-

Positions on both ihe Technolog and Bookstore Boards are open 
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tioned in the eligibility rulings refers to 
your status at election time. If you are 
eligible and desire to run for one of the 
offices, pick out the one you are most 
inte!'ested in and start gunning for it
find out what the job entails, talk with 
the man who has the office now, and 
think up some new ideas for more effi
cient operation. 

Filing Procedure 
Filing for the first three groups of 

offices must be carried out as follows: 
( 1) Make out a typewritten petition 
stating what position you are filing for 
and which department you are registered 
in. (2) Have 25 engineers (from your 
department only if you apply for posi
tions on either Board) certify your nomi
nation. (3) Submit your petition, come 
plete w.ith the required mimes, to the 
Main Engineering office on or before 
April 25th. If you think you're the man 
for some cabinet position in your society, 
check immediately with someone on the 
present cabinet for complete filing de
tails. 

Remember that your candidacy for any 
of the Board positions will be balloted 
cinly by members of your department and 
that the number of nominees is nof re
stricted in any way. This is your big 
opportunity to serve your college and 
enj,oy some invaluable activities for next 
year. None of the positions require a 
great deal of time, only a sincere and 
conscie.ntious attitude of service. And if 
you don't believe activities like this are 
important or a lot of fun, just ask any
one who has had one.. Better still, ask 
some senior who did nothing but beat 
the books during his college career and · 
see if he doesn't think he missed some
thing-because he really did. 

Do It Now! 
So get those petitions out now and 

turn them in before the April 25th dead
line. Corner your friends and talk up 
the elections, because we've got a big 
job to do next year. Even if you aren't 
eligible for any of the positions, see that 
you have a voice in selecting your repre
sentatives-turn out and vote in the In
stitute Elections May 1st and 2nd. 
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BEAUTY FOR SALE 
!: VER since woman realized that per
.-:- sana! attractiveness would help to get 
.._ her man, she has relie9. on cosmetics 

for aid in her pursuit. The ancient Egyp
tians probably used eye shadows, face rouge 
and body oils, for all these materials Have 
been found in tombs unearthed by arche
ologists. Later in historic time the Egyp
tians used perfumes, henna (for dyeing the 
hair), combs, and hair oils. One of the 
mo,re glamorous preparations contained the 
heel of a greyhound, date blossoms and 
asses' hoofs. These were all boiled in .oil, 
and the women applied the greasy solution 
to their hair as an aid in tempting the un
suspecting males. No doubt Cleopatra owed 
much of her success with Marc Antony to 
the application of these accessories. 

The Greeks followed the Egyptians in 
the use of cosme~ics and adopted many of 
their ideas and customs. Perfumes ex
tracted from flowers, leaves, and roots were 
employed by men as well as women in fol
lowing the existing religious procedure. 
This practice increased to such an extent 
that at one time in Athens a law was passed 
which forbade men to perfume themselves. 
This law might lead us to believe that once 
men were greater users of perfume than 
women)• Indeed, this is not so erroneous as 
the modern·h~-man.might wish it to be. It 
was thought that by anointing the head with 
perfume, the after~effects of overit1dulgence 
in strong drink would be greatly dimin-
ished.· · · 

The Romans copied . the Greeks and also 
devised more beauty treatments. One was 
the plucking of hair from the body. After 
the process of plucking, an ointment was 
applied which consisted of gall, sea fish, 
blood, leeches, frogs and vinegar. Tooth 
cleansers, false teeth, wigs, wrinkle eradi
cators and powders were some· of the most 
common preparations used. Even as early 
as 'the First Century A. D., the Roman, 
Martial, poked fun at cosmetic ·users : 
"Hair you bought, and teeth and rouge, 
and wax to make you pale; you would 
have bought an eye as· well-there wasn't 
one for sale." 

Once There Was Opposition 

The cosmetic art spread through Arabia, 
Italy, France, and finally to England-each 
country contributing something new to it. 
But 'the use of cosmetics was· not always 
favorably received. In England an act was 
introduced in 1770 which decreed that if a 
woman · betrayed a man into matrimony 
through their use, the marriage should be 
null and void. The bill was not passed. 

Although cosmetics havl'! been used for 
thousands of years in Europe, Asia and 
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Africa, it is only quite recently that they 
have been accepted in the United States. 
Not so very long ago a woman who used 
rouge was considered a hussy and was 
made a social outcast because of her sinful 
indulgence. 

Now it is not the exception but the rule 
for a woman to satisfy her vanity through' 
the use of cosmetics. Also the manufacture 
of beauty applications is no longer a hit
or-miss proposition, but a scientific proced
ur~. Some of the more widely used prepa
ratiOns will be discussed more in detail. 

Probably the most common cosm~tic is 
face powder. It is used to conceal shine and . 
to cover minor skin blemishes. Practically 
all face powders are composed of the same 
chemical constituents, but advertisements 
lead one to believe that each individual 
brar,td has some special ingredient for pro
ducmg a glamorous complexion. For the 
most part they contain talc, which supplies 
smoothness; chalk, which absorbs the per
f~une and distrib~tes the color uniformly; 
zmc stearate, which causes the powder to 
adhere to the skin; zinc oxide or titanium 
dioxide, which furnishes covering powder· 
perfume, which covers up any odors fran~ 
the other ingredients, and pigments which 
are suited to the colorings of diffe~ent in
dividuals. Heavy powders contain more 
zinc oxide than light powders and are· used 
on oily skins to produce a better covering. 
Ir,t the process of manufacture the ingre
dients are mixed vigorously to a fluffy mass 
and then sifted through a very fine screen 
in order to obtain the finest particles pds
si?le. The particles, although very tiny, are 
still much larger than the pores of the skin 
so there is no basis for the accusation that · 
s0me powders clog the pores. Starch and 
lead carbonate were among the ingredients 
formerly used, but they have been replaced 
-th~ starch because it .formed a pasty 
coatmg when it absorbed perspiration; and 
the. lea~ carb?nate because it is a poison 
which, If apphed on broken skin, may pro-
duce serious consequences. , 

Fa.ce creams have the important duty of 
keepmg the skin soft and giving it that "skin 
you love to touch" effect. Pl'!rhaps women 
do not appreciate the varied sources of sup
ply which provide the ingredients of her 
beauty creams. Animals, insects, plants and 
even dirty crude oil-all of these are e~sen
tial in producing the contents of myriad 
cold cream jars displayed on drug and de
partment store counters. 

From the sluggish sperm whale that in'
habits tropical waters comes the waxy 
spermaceti, which when added to any cream 
in even very small quantities, produces a 
product of superior quality. The matted 
hair of the sheep is the source of lanolin 
an emollient whose properties are similar t~ 

those of the natural oils of the human skin. 
Washings from the hair yield, after .a 
process of purification, a semi-solid which 
has exceptional softening and smoothing 
power. From the bee conies beeswax, and 
from the fruit of the olive tree comes olive 
oil. Finally, the oil fields p·roduce, through 
distillation, semi-solid petroleum and solid 
paraffin. All of these products hav.e their 
share in making women's skin more beauti
ful. 

Freckle creams, which sometimes come 
in handy after exposure to the summer sun, 
are of two kinds. The first contains an in
effective bleaching agent, but the second 
acts by sloughing off the epidermis-an 
effective but sometimes dangerous treat
ment. The danger comes from corrosive 
sublimate (HgCl,), a caustic poison which 
is the active ingredient. N evertheles£, there 
have been few cases of injuries reported 
and millions of these preparations have 
been sold. 

For Cupid's Bows 

Lipsticks are becoming niore and more 
popular with women as well as men. Their 
main function is to impart color and temp
tation to the lips. It is necessary that these 
creams be smooth-flowing and of a sparing
ly greasy consistency. To obtain these quali
ties the most often used bases are accurately 
proportioned quarititles of beeswax, paraffin 
or fats. "Lakes" formed by precipitating 
metallic hydroxides in the presence of a dye 
are used as coloring agents. These are, 
added to the carefully heated waxes to 
form a suspension which is quickly molded 
in cold metal tubes. To overcome any ob
jectionable tastes or odors resulti.ng from 
the added chemicals, perfume is included in 
the compositional formula in amounts as 
large as three per cent. 

The wax must be present in the correct 
concentration to prevent melting in hot 
weather and still provide smooth applica
tion in cold weather. Women are particu
larly fussy about lipstick and they require it 
to be lustrous, moist, easy spreading, re
sistant to temperature change, non-injurious, 
non-granular, non-.drying, non-greasy, and 
non-rancid. Lipstick dermatitis, an irritation 
of the lips from lipstick, was found to be 
caused by a reaction between the indelible 
color (bromo acid which is found in most 
lipsticks) and its disperser (castor oil). 
Lately this reaction has been prevented by 
substituting butyl stearate as the disperser. 

Manicure preparations also have a de'
manding public among which, surprisingly 
enough, are many men. The requirements 
which must be met by a nail polish are just 
as numerous and 'varied as for a lipstick. 
It must flow freely, adhere well, have uni-
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form coloring, resist soapy water, must not 
be sticky, must not crack or peel, and must 
not dry or stain the nails. If the polish 
dries too quickly it will "blush" or pro
duce a whiteness, and if it does not dry 
quickly enough, the impatient woman will 
soon discard it for ;mother brand. It ·is an 
accepted fact that nail polishes dissolve out 
the natural oils of the nails and leave 
them dry and brittle. To remedy this con
dition, an oil is applied after removal of old 
polish and left there overnight. 

Basically most nail preparations are com
posed of the same things. They consist of 
a base, which is some nitrocellulose com
pound, and either acetone, a primary alco
hol, ethyl acetate, or carbitol as the solvent. 
To facilitate even flow of the polish over 
the nail a spreader of amyl acetate is most 
commonly included. Addition of camphor 
or tricresole phosphate gives pliability to 
the dried film. 

Toothpaste? 

One does not think of toothpaste as a 
cosmetic, but it should be classified· as one 
since it is employed to beautify the teeth by 
cleaning and polishing them. Other claims 
made for dentifrices are only temporary, 
such as neutralizing mouth acidity, render
ing the mouth antiseptic, or deodorizing the 
breath. Use of toothpaste or powder does 

. not prevent tooth decay which is at .present 
thought to be controlled by diet and intake 
of fluorine. 

Dentifrices should contain polishing 
agents which are softer than the tooth 
enamel. At one time pumice and stannous 
oxide were used, but their use was discon
t'inued because of their hardness. A special
ly prepared chalk is now used and even it 

causes some erosion. Liquid dentifrices 
which contain no polishing agent are recom
mended for use on soft teeth to prevent 
excessive wear. 

A woman's crowning gloFy is her hair 
and the cosmetic industry has taken advan
tage of this fact. Shampoos, rinses, wave
sets, permanent wave oils, dyes and bleaches 
for the hair flood the counters. 

Soap in shampoos reacts with the calcium 
and magnesium in hard water to form a 
scum which covers up the natural lustre of 
the hair. This scum is removed with a 
slightly acid rinse which neutralizes it. A. 
rinse is not necessary with the new soapless 
shampoo, but this type of preparation has· a 
harsh cleansing action which tends to leave 
the scalp and hair dry. 

Wavesets are thick solutions that form 
a coating around each hair and make it stay 
in place. The objection to wavesets is' that 
upon drying they produce white flakes that 
look much like dandruff. Permanent waves 
are produced by applying first an alkaline 
solution to the hair and then heat. In a 
machineless permanent the heat necessary is 
obtained from an exothermic chemical reac
tion. 

Hair dyes used over a long period of 
time leave the hair brittle and lifeless. Para
phenylene-diamine, an ingredient commonly 
found in hair dyes, can cause skin irrita
tion and even severe poisoning. If used cor
rectly, however, it is not harmful. In order 
to determine whether a person is sensitive 
to the dye a "predisposition test" is made. 
Dyes containing this compound must be 
labeled accordingly and warning must be 
made against use of it on the eyebrows and 
eyelashes as blindness might result if it 
entered the eyes. 

Perfumery is an art which is closely re
lated to the science of chemistry. It is not 

surpnsmg that good per-fume is so costlv 
when one realizes the extreme difficulty i~ 
obtaining the fixative alone. Musk, the 
choicest of fixatives, is obtained from the 
male musk deer which roams the mountains 
of interior China. Because each deer yields 
only a small amount of this precious fluid, 
thousands must be slaughtered annually to 
satisfy woman's vanity-;-(and man's de
sire). Another fixative is the vile smelling 
civet, a secretion of the civet cat. Amber~ 
gris, another expensive fixative is obtained 
from the intestines of sick whales. These 
materials are used in good perfumes to keep 
the actual aroma from deteriorating. 

Different scents are obtained through 
distillation of the flowers or leaves of 
various plants. Such a process produces ari 
extremely small output-one pound of oil 
from 3,500-4,000 pounds of roses. Cheap 
perfumes get their fragrance from coal-tar 
derivatives which are easily obtained. 

Imitations 

Gardenias, sweet peas and lilacs are 
among the flowers which do not yield 
aromatic· substances upon distillation-yet 
perfumes having these distinguishing- odors 
are found on the market. The odor is ob
tained by blending several distillates, none 
of which comes from the flower which the 
perfume imitates. 

Thus has woman endeavored since ear
liest time to enliance her most precious at
tribute-beauty, and to give herself that 
psychological uplift that results from it. 
From a small beginning the cosmetic art 
has given birth to a tremendous industry 
employing countless technicians and arti
sans. Millions of dollars are spent annual
ly for these bottles of beauty-just so that 
women can get their men. 

Even gorgeous movie stars_ such as Dorothy Lamour 
rely on cosmetics to increase their allure. 

Cosmetics may provide ersatz stockings· to replace the 
silk ones which have become scarce since the war. 
Virginia Dale is shown having the stockings painted on. 
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Approach to autobahnen crossover Triborough bridge interchange 

LlnHS Of GOHGRETE 
8 Y M I L E S S. K I R S T E N 

.. rRANSP'ORTATION has always 
had a parti~ular degree of glamour 
attached to 1tself. One of the popu

lar themes for a successful movie has been 
the glorification of the color of early meth
ods of transportation-the pony express, 
the prairie schooner, the river packets, or 
the iron horse. The growth of our mod
ern highway system has perhaps seemed 
to be lacking in this color, but one of the 
most recent developments of the highway 
engineer has decidedly caught our atten· 
tion; this is the superhighway. Such 
roads have been the dream of many men 
for a long time but engineers pave been 
so busy getting the farmers and village 
dwellers out of the mud that it is only in 
recent years that a start in their construc
tion has been attained. Fifteen years from 
now this development will probably cause 
us to recall the congestion which exists 
on many of our traffic arteries today with 
the same shudder which present-day drivers 
recall the mud of- the twenties. 

A few years ago it became quite apparent 
to the planning boards of the city, county, 
state, and federal agencies that many of 
the highways were reaching the saturation 
point of their traffic capacity. Particularly 
in metropolitan centers the critical stage 
had been reached. Congestion takes many 
forms. On arterial streets traffic creeps 
up to important intersections; left turns 
and cr~ossing traffic halt columns of oppos
ing cars. On city streets all kinds of ve
hicles intermingle; local and through traf
fic are often in hopeless confusion. For a 
time simple widening had been found ade
quate for increasing traffic capacities. It 
was soon apparent that if the .arterial traf
fic could be separated from the local, large 
volumes of traffic ·could be moved safely 
and without interruption and the local 
streets ana highways co•lld then better per-
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form their service functions. Application 
of this principle gave us the super, or ex
press highway. 

Express highways consist of thorough
fares which have the opposing traffic 
streams separated by a medial strip or 
boulevard with a large part or all of the 
cross traffic eliminated and entrance and 
exit points limited and controlled. Local 
traffic is served by parallel service roads. 
Such systems or thoroughfares are often 
depressed or elevated in metropolitan areas 
and have been boldly cut across the exist
ing street grids. The main reason for 
success of the express highway is not, as 
might be supposed, in the shortened dis
tances or the high speeds, but in the con
tinuous flow which is made possible by the 
elimination of interruptions. 

Although superhighways were first need
ed and were developed in highly populated 
centers either as cross-town arteries or as 
belt lines around such areas, they have 
since Jound adoption as rural or cross
cpuntry systems. Witness the Pennsylvania 
Turnpike, which, as a toll highway, has 
already had a highly successful year of 
operation. This road, stretching 160 miles 
from near Pittsburgh to Harrisburg, Pa., has 
incorporated many of the latest features of 
superhighway design within itself. 

Average Eighty 
In traversing the Turnpike from one 

end to the other there is not a single 
grade crossing nor a red stop signal; noth-· 
ing to stop the motorist for the entire' 
160 miles.. When the road was first opened 
it was a common trick to "do the Turn
pike" in two hours. 

This modern highway is a true limited 
way. Access to the road, which avoids 
all centers of population is available at 
the terminus and at eight other selected 

intermediate points. The design of these 
interchanges was based on the principle 
that traffic must get on and off the turn
pike without turbulence or accident. This 
is accomplished by the use of accelerating 
and decellerating laues 1,200 feet in length. 

Other design features of the highway 
are: maximum grade of . three per cent 
through a mountainous terrain, easy curva
ture, elimination of all advertising, and 
provision for uniform operating conditions. 

Elaborate Systems 
Many other examples could be cited on 

rural express highways already in service. 
It is really in the vicinity of New York 
City, however, that the superhighway has 
come into its own. Elaborate systems of 
parkways lead from the very tip of Man
hattan Island to as far as 75 miles up 
the Hudson River or some 60 miles into 
Connecticut. Om; may circle Broo.klyn and 
Queens or speed far out into New Jersey 
or Long Island with hardly a pause; In
cluded are such notable projects as the 
East River Drive which carries traffic 
through a cramped right-of-way along the 
busy ~ater-front by se11arating traffic on 
a two-level structure, the Henry Huds,on and 
Saw Mill River Parkway up the Hudson 
River, Grand Central Parkway, and many 
others. At intersections· of these arteries 
and other important streets, ingenious grade 
separation and traffic interchange structures 
have beeh built. 

This system is :!. notable work in the 
progress of transportation. When the cost 
of such· a network is weighed against the 
time and distance saved daily by hundreds 
of thousands of motorists, the accidents 
prevented, and the business and recreational 
values received, the investment has been 
surely worthwhile. 

The value of an adequate highway sys-
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tem in these times has been fully recog
nized by our authorities. Examples of 
the importance of highways for both of
fensive and defensive maneuvers have al
ready been provided us by phases of the 
war in Europe. We have all read of the 
extensive system of auto bahnen construct
ed in Germany smce 1932. 

Military 'Value 

Although this system of roads may not 
have" been planned as a strictly military sys
tem, military authorities have concluded that 
if the original planned system were complet
ed (at the start of the war only about one
half the contemplated length of 4,200 miles 
had been constructed) Germany would have 
a system of highways of the greatest military 
value against any combination of enemies. 
In its present state of completion it has 
already proven its value. In all the early 
campaigns or attacks on countries border
ing Germany, rapid transportation facilities 
have been important. For example, it has 
been reported that in the attack on France 
there was little or no cross-country move
ment of mechariized units but that the road 
system was utilized with no confusion or 
congestion. Speeds of SO miles per hour 
were attained in the movement of some 
equipment. 

Consider, on the other hand, the tragic 
fall of France due certainly in part to its 
failure to provide a system of roads ade
quate to handle both military movements 
and necessary civilian traffic. When the 
attack on the low countries and France 
occurred, and particularly after the break
through at Sudan, there apparently was no 
attempt at the segregation of traffic on the 
roads. It is easy to picture the chaos 
which existed as the French civilian popu
lation of women, children, and elderly peo
ple fleeing from the onrushing Nazi ad
vance cluttered the narrow roads and im
peded the efforts of their own troops at
tempting to establish contact with the in
vaders. 

In view of the admitted importance of 
our highway system in these times, it is 
well to consider in just what condition 
our system exists. To be sure we do not 
have a network of superhighways, but we 

do ha~e a system of roads which, for ex
cellence of engineering and construction, 
for total length, and for natural value 
of location, is unexcelled by that of any 
other nation in the world. The first plan
ning of a system of highways for defense 
purposes was 1n 1922 with the advancement 
of the Pershing map. The interest of the 
War Department has been constantly main
tained and changing methods of warfare 
hav·e necessitated some variations in the 
system. Today it consists of about 75,000 
miles of roads which are recognized as 
highly importan( for definite strategic rea
sons. Extensive surveys made in the· last 
few years have located the points of short
comings in this pattern and one of the 
aims of our present day highway. construc
tion is their elimination. These points are 
chiefly bridges which do not have adequate 
clearances or which are not sufficiently 
strong to safely carry heavy tanks. 

Access Roads 

Another item which holds our immediate 
attention is the construction of access road 
projects. These are stretches of road re
quired to connect various military and naval 
reservations, newly located defense indus
tries, airports, shipyards, and other areas 
of military importance with the main high
ways. We cannot expect to efficiently move 
troops and motorized military equipment 
from our camps and plants unless we have 
adequate connections . between them and the 
main highway systems. Supplies must be 
carried to the camps and raw materials to 
the factories. An attempt has been made 
in the location of these plants and bases 
to space them in such a manner that full 
use could be made of our present transpor
tation systems, but because of the great need 
for speed in the expansion of our indus
tries certain dislocations have occurred 
which require immediate correction. In 
our own area highway improvements are 
now being made to meet the increased re
quirements of the Northern Pump Co., 
and the Twin City Ordnance Plant. 

In England considerable study has been 
made of the operation of their strategic 
and tactical highways in case invasion or 
some other emergency occurs. Military au-

tl1orities can take absolute control of this 
system at any time to police it or limit 
the traffic. Through the studies which 
have been made they have found it ad
visable to' designate certain secondary 
routes to serve civilian traffic in particu
larly vulnerable areas. Arrangements have 
been made for this traffic to cross the stra
tegic system with a minitnum of interrup
tion to military maneuvers. 

Such a scheme of designation of second
ary routes for civilian use might be one of 
the next steps which will be taken in this 
country. Particularly in the ·North Atlantic 
States might such a plan be useful. It 
has been pointed out that in the New 
England States, New York, New Jersey, 
Pennsylvania, Maryland, Delaware, and 
Virginia, 31 per cent of the population 
resides in a section which comprises only 
7.5 per cent of . the area of our 'entire 
nation. This highly industrialized area is 
undoubtedly our most vulnerable point in 
the case of an invasion; the foresight to 
provide coordinated plans for the use of 
our transportation routes in this region 
might prove to be wise. · 

Highway construction during the war 
will be limited largely to access roads and 
the strategic network What then, is apt 
to be our highway program in the post
war period? Public officials are already 
cognizant of the problems we will face 
when men and machines are relieved from 
war production and it has been recom
mended by President Roosevelt that we 
establish a reservoir of post-war projects. 
It is probable that in this period ·an en
larged public works program will be one 
of the principal methods of weathering the 
slump; and of the various types of public 
works, highway construction is one which 
satisfies the requirements of sustaining pros
perity and taking care of unemployment. 
It is flexible and lends itself tci rapid in
itiation, expansion or contraction, as the 
times may require. Highway work may be 
carried on in easy stages and does not re
quire completion to be of value. Since 
the express highway with limited access 
roads has already proven to give the type 
of service desired for highway transport, a 
large part of the highway construction of 
the future will be of that nature.· 

Autobahnen straightaway Reverse curve under construction 
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HIGH. SPEEO FLASH 
~~MODEL of a, new-type torpedo 
~ is about to be tested in a naval 

... ordnance inspection laboratory. 
Tl;.e torpedo will be put into mass produc
tion if tests show it is goad enough to 
compete in the raging world struggle. 

Experienced ordnance men working with 
well-directed speed are prepared to fire the 
torpedo model inside a tank of water and 
take its picture in flight. Center of the 
test is a camera surrounded by stroboscope 
units which will provide sufficient illumina
tion for a picture within l/30,000th of a 
second. While remaining unseen to the 
inspectors, the rapid flight of the projectile 
will be "stopped" by the camera. 

All's ready. Lights off. At a given 
signal the camera shutter is opened; at 
another, the torpedo is fired. Almost im
mediately the blue light from the strobo
scope flashes when the torpedo passes in 
the path af a photo-electric cell. The pri
vate life of a torpedo on a business mis
sion can now be told. 

Later when the inspectors study the pic-

ture of the test they note the direction, 
churning of water waves in the wake of 
the torpedo, stream flow and other actions 
of the projectile in flight. The torpedo 
can do the job. It goes into production. 
When naval men begin _using the torpedo 
they make voluminous reports on its per
formance. But ordnance inspectors can 
smile wisely. They already knew what the 
reports would say. 

New Engineering Tool 

High-speed photography which was so 
instrumental in testing the torpedo is one 
of the newest and most versatile of engi
neering tools. The work it does seems 
incredible to the novice-human eyes can 
now see what would ordinarily go unseen. 

High-speed photographs are those pic
tures of a single-exposure camera taken. in 
less than 1/lO,OOOth of a second. High-speed 
motion pictures are taken in excess of 300 

frames per second (usual num
ber per second: 16). 

Photograph of a .30-caliber bullet (velocity 2700 ft. 
per sec.) striking an electric lamp bulb. Note 
that the cracks in the glass travel faster than the 
bullet. An exposure of less than 2 X IQ-6 sec. is 
required to "'stop" the bullet witho•ut blur as shown 

In the world of ultra-high 
speeds mechanical camera shut
ters do not determine the 
length of exposure. They can
not cope with the strenuous 
demands upon them. Instead, 
the exposure length is r!'!gu
lated by the length of a light 
flash from a stroboscope. 

in this picture. 

For photographic purposes 
a stroboscope is a light source 
which can provide adequate il
lumination for a picture at 
high speeds in one flash (for 
stills) or at precisely-timed 
intervals (for motion pic
tures). The time length of 
each flash cim be controlled 
electrically. 

BY LIONEL HORWITZ, E.E., '45 

In construction and in use the strobo
scope is a comparatively simple contrivance. 
A. special transformer builds up a high 
potential current which is stored in a con
denser. The condenser is discharged 
through a gas-filled (usually argon or 
neon) incandescent lamp providing the il
lumination for a photograph. 

Special electrical parts in a . single-flash 
stroboscope unit are a high-ratio trans
former and a gas-filled incandescent tube 
( Strobolux lamp). The rest is made up of 
common radio parts. An optional accessory 
to the single-flash device is a unit con
sisting of a power supply and an oscillator 
for controlling the rate at. which the lamp 
is flashed. 

The following is a sequence of events 
leading to a photograph of high-speed 
action: 

1. Stage o·f operations darkened. 
2. Shutter of camera opened. 
3. Actio1JJ begun. 
4. Stroboscope flashed at pre-determined 

time (this is explained later). 
5. Camera shutter closed. 
Catching' a rapidly moving object at one 

specific point in its path can be done in 
three ways. The simplest method of pro" 
viding the expo·sure flash is through elec
trical contact made by the object to be 
photographed. For example, in the photo-. 
graphing of a· hammer smashing a light 
bulb, an electrical contact is placed beneath 
the bulb. At the first pressure of the 
hammer upon the light bulb the contact is 
closed. Immediately the str0boscope flashes 
so that the resulting picture shows the 
hammer just beginning its work of de
molition. For most high-speed problems, 
sound is used to start the· flash. A micro
phone is placed near the object which emits 
sound when it begins its action. The sound 
is converted to electrical energy in the 
microphone circuit, . and finally this energy 
operates a relay which completes the elec
trical circuit of the stroboscope. The third 

A single-flash silhouette picture of a .SO-caliber projectile in flight. 

Cou1·tesy Geneml Electric 
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method of timing the moment of exposure 
is the use of a photo-electric cell circuit. 
When the object in motion passes the 
photo-electric beam, a relay operates to 
close the circuit and the stroboscope flash 
results. 

To get any degree of success with the 
foregoing methods, the photographer must 
do a good deal of experimenting to antici
pate where his subject will be when the 
stroboscope flashes. He has to take into 
account the velocity of the object and the 
speed "of sound if it used to actuate the 
stroboscope. 

Just about any kind of camera warks 
well for high-speed photography. An aper
ture of f: 11 is frequently used if enough 
stroboscopic light intensity is available. 

Exposure time for photographs has been 
shortened to 1/1,000,000 of a second by 
Massachusetts Institute of Technology re
search workers. For persons working with 
ordinary low-cost commercial equipment 
1/30,000 to 1/50,000 of a second is the 
usual exposure range. 

·History and Uses 

Credit for introducing the modern strobo
scope goes to Harold E. Edgerton, Profes
sor of Electrical Engineering at Massachu
setts Institute of Technology. He found 
older stroboscopes inadequate for his re
search work so he developed a new one. 
Result of his work was made known in 
1931. Since then he and his associates 
have further perfected the present tech- · 
niques of stroboscopic photography. 

Stroboscopic photography ·is almost as 
old as the photograph itself.· In 1851 Wil
liam Talbot succeeded in clearly photo
graphing a clipping from a newspaper 
which was revolving on a rapidly moving 
disk An electric arc flashing at regular 
intervals in a darkened room supplied il
lumination for the picture. 

Later spark photography was developed 
quite thoroughly. This method provides 
silhouette pictures. The object photographed 
passes 'between the light source and photo
graphic film. Silhouette photographs are 
still used extensively for ballistic pictures. 

Application of high-speed photography to 
problems of industry has grown by leaps 
and bounds .during the last decade because 
the results achieved warrant purchase of 
stroboscopic equipment which is compara
tively inexpensive. It's hard to find an in
dustry which isn't using or couldn't use 
stroboscopic photography. From the physi
cist studying problems of surface tension 
of liquids to the golfer trying to improve 
his playing style by studying photographs 
of himself in action, the new field of 
photography is producing accurate answers 
to research problems. 

Here are some ways high-speed photo
graphy is being applied in industry and sci
ence: 

Ventilation engineers gain new in
sight into the motion and characteris
tics of air currents with stroboscopic 
photography: Titanium tetra-chloride 
(smoke-screen gas) prodi.!ces a doud 
making air currents visible t<) •the 
camera. Research in this field . will 
soon. be started 11ere at the Univer
sity of Minnesota. , 
Glass products have · been made 

stronger as a result of a recent ex
tensive study at the Massachusetts 
Institute of Technology. The study 
revealed how and with what speed 
glass cracks. · 
Metallurgists have found out many 
interesting facts· about what happens 
when a red-hot piece of metal is 
quenched in various solutions. Met
als have different properties of 
hardness when cooled in different 

· solutions. 
It is probably the mechanical engi
neer who has profited most from · 
the addition of the new engineering 
tool-high-speed photography. Pic
tures of almost any kind of machine 
in action provide invaluable data for 
use in future design. Notable in
vestigations in this field have been 
studies of cutting tools, airplane pro
pellers, ship screws, characteristics of 
engine combustion,· and ballistics. 

A physiologist has made use of 
stroboscopic photography to learn 
what happens when a person speaks. 
Results of this study produced pic
tures of the vocal chords at work
something that science had sought 
for a long time. 

Physicists study mechanics with high
speed photography. Outstanding re
search in physics so far is the many 
photographic records .demonstrating 
surface tension of liquids. 
Biologists are just beginning studies 
of microscopic beings with high-speed 
photography. 
Radiologists are now experimenting 
with x-ray pictures taken at high 
speeds. 
Naturalists have found out many 

High-speed photographs showing ac
tion of wa.ter jet on pelion wheel 

vanes. 

unknown facts about natural life 
from photo-graphs which "stop" the 
swiftest creatures. 

Examples of the application of high
speed photography to problems of industry 
and science cited here have barely scratched 
the surface of the field. During th'e present 
war effort new uses are being devised daily 
to speed up production and make the arma
ments of the United States tops for quality. 

Set·up for making stop-action photograph of a hammer breaking a light bulb. 
Note the contacts beneath the bulb. 

THE MINNESOTA TECHNOLOG, April, 1942, 177 



<J he /Jn9ineu 'ct Pa~ti Jn 

I n 0 U ST R I A L 0 I S E A S E C 0 n T R 0 L 

'~
~~ E ARE all familiar with the t1 old adage, "An ounce of pre

vention is worth a pound of 
cure." Chemical and mechanical engineers 
have a wonderful opportunity to apply this 
principle in the control of industrial health 
hazards. Occupational diseases are illnesses 
which arise from the working environment, 
and include such things as silicosis, pneu
moconiosis, lead poisoning, benzol poison
ing, mercury poisoning, and poisoning by 
halogenated hydrocarbons. The breathing 
of harmful dusts, fumes, gases, vapors, 
and mists in sufficient quantities by work
men results in occupational diseases. 
Chemical and mechanical engineers can 
play an important part in the prevention of 
these diseases by maintaining the concentra
tion of atmospheric contaminants below 
certain toxic limits. 

The chemical engineer is particularly 
suited for the study of industrial processes 
to determine what hazards might exist 
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m the use of certain raw materials, or .in 
predicting what by-products might be 
evolved which would have a toxic effect 
on persons exposed to them. It is also the 
chemical engineer's job to make field and 
laboratory determinations of atmospheric 
contaminants in order to evaluate known 
or potential health hazards. He is also 
frequently in a position to suggest non
toxic materials as substitutes for toxic ma
terials used in some industrial processes. 

The mechanical engineer plays an im
portant role in the control of occupational 
diseases by designing process equipment so 
that toxic materials handl~d by it are not 
dispersed into the workroom atmosphere. 
Why design a rock-crushing machine with
out proper dust collecting devices ; a de
greasing machine that permits toxic quan
tities of vapors to escape; or an asbestos 
carding machine that subjects its operators 
to 35 million particles of dust per cuhic 
foot of air when after installation this 

BY G~ORG~ S. MICHA~LSON 
ASSOCIATI: PUBLIC HI:ALTH I:NGINI:I:R 

equipment will require additional devices 
to protect the worker, more expensive and 
less satisfactory than if the equipment had 
been properly designed originally? The 
mechanical engineer's knowledge is also 
valuable in the designing of ventilation or 
exhaust systems for the control or re
moval of toxic materials which contami
nate industrial atmospheres. 

In general, there are five engineering 
steps which can be taken for the environ
mental control o'f industrial health hazards. 
The elimination of sources of toxic mate
rials is always an important and interesting 
thing to attempt because it offers such a 
complete solution to the problem. Actually, 
however, it has been possible to apply this 
form of control in only a few instances. 
A striKing exa-mple uf this type of control 
occurred recently in the felt hat industry. 
Felt hats are, for the most part, made 
from rabbit fur. So that the fur should 
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acquire certain felting properties, it is 
treated with a solution of mercury nitrate. 
In the process several chemical reactions 
take place; the mercury combines with 
organic tnatter in the fur forming a com
pound that slowly decomposes, liberating 
mercury as a vapor. The hatmakers who 
handle fur treated in such a manner are 
thus exposed to excessive '•.mounts of va
por, and mercury poisoning is fairly com
mon among them. The manufacturers and 
public health agencies recognized this in
-dustrial' health hazard and considerable 
time and effort was spent in trying to con
trol it. Just recently a non-poisonous sub
stitute w'as announced for mercury nitrate, 
which is now being eliminated from use in 
the felt hat industry. Instances of sub
stitution which have eliminated silicosis 
hazards include the use of artificial abra
sive wheels for sandstone wheels in grind
ing operations; the use of metal shot in 
place of sand in abrasive blasting; and the 
use of nonsiliceous pat;ting compounds in 
foundries. 

One of the obvious steps in the control 
of an industrial health hazard is to prevent 
the dispersion of 
toxic material into 
the atmo s p h e r e. 
There are several 
ways of accom
plishing this. One 
is to isolate the 
'process, either by 
space or by time. 
In this way expos
ure is limited to a 
few worker~. The 
use of paint spray 
booths and abra
sive blasting rooms 
are examples of 
seg r e g a t i o n by 
space; while in 
foundries, s h a k
ing-out at night by 
a relatively small 
crew is an exam
ple of segregation 
by time. Segrega
tion as a control 
measure has the 
disadvantage that 
some workers are 
still exposed and 
need some type of 
protection. Some
times it is possible 
to prevent the dis
persion of toxic 
material by totally 
enclosing the proc-
ess. This is a very 
desirable form of 

contml and is ' illustrated by the use 
of sandblast booths, and enclosed tum
blers for the cleaning of castings. The 
dispersion of dust can frequently be con
trolled by carrying out the process wet in
stead of dry. There is one caution, how
ever, which must be observed and that is 
that the wetted material must not be per
mitted to escape as a spray. A fine spray 
settles very slowly and the water may evap
orate before it is settled, leaving the dust 
in the air. An example of this was found ' 
in a grinding department of an axe manu
facturing' concern. The axes were ground 
wet on sandstone wheels and men were 

contracting silicosis. A study disclosed 
that a fine spray was given off which left 
the silica dust in the air. Local exhaust 
ventilation is one of the most co).1lmon con
trol measures to prevent the dispersion of 
toxic materials into the air. It requires 
very careful design to build a local ex
haust system which does an efficient job of 
controlling the dispersion of an industrial 
air contaminant. The physical and chemi
cal properties of the material to be con
trolled must be fully understood, and the 
fundamentals of aerodynamics properly 
applied in order to have a system which 
functions properly. 

Dilution of contaminated air with clean 
air is another method of controlling a 
hazardous material in the air. This calls 
for general ventilation, which can be ac
complished by forcing fresh air into the 
working environment at strategic points or 
by exhausting the air at definite places and 
allowing the clean air to enter wherever it 
can. Ventilation engineers are contributing 
a definite part in the control of industrial 
health hazards through· the intelligent use 

Laboratory technician determining dust count 

of both local exhaust and general ventila
tion. 

Personal protective equipment also has 
a place in the control of industrial health 
hazards. Such equipment includes gas 
masks, air-supplied respirators, and dust 
and fume filtering respirators. This equip
ment is used where exposures are of a 
short and intermittent nature and other 
control measures are impractical. 

Another method of controlling industrial 
health hazards is to practice good house
keeping. This is particularly true of dust 
hazards. Dust should not be permitted to 
accumulate on beams; girders, equip-
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ment, or in corners. Containers hold
ing materials which give off :vapors, fumes, 
or gases should be stored or placed· so that 
these substances do not contaminate the 
general atmosphere. 

The Minnesota State Board of Health 
has- realized for some time that this state 
has a sufficiently large industrial popula
tion to justify activities to control occupa
tional disease hazards. Accordingly, a Di
vision of Industrial Health has been created 
within the Minnesota Department of Health 
to provide to Minnesota industries a tech
nical medical and engineering advisory senr
ice on health problems. 

The Division of Industrial Health makes 
detailed studies of .various industries. 
These studies are largely of an engineer
ing nature and consist of such procedures 
as dust counts, dust analyses, determina
tions of atmospheric· gases, fumes, and 'va-

' por content, meas1,1rement of the efficiency 
of ventilating systems, and study of other 
factors which affect the· working environ
ment. Following these studies, it is neces
sary to formulate recommendations fol," 
control of the hazard, to make · these 

recommendatio n s 
to individual 
p I a n t s, a n d t o 
make return visits 
to test the efficacy 
of the recommend
ed control meas
ures. 

It is interesting 
to note that the in-

. formation obtained 
as 'a result of a 
plant study cannot 
be used as evi
dence in any_ a~
tion at law to re
cover damages for 
personal injury, or 
in any action un
der the Workmen's 
Compensation Act. 
This is'-so ordered 
by law since it is 
felt that industry 
would be more 
cooperative at the 
time of the plant 
visit and would be 
less hesitant to 
submit a request to 
examine its envir
onment if it kn~ws 
that any informa
tion obtained can
not be used as a 
basis of claims 
against it. It would 
be impossible to 

promote an industrial health program with
out the whole-hearted cooperation of indus
try. 

The field of occupational disease control 
is by no means confined, however, to that 
group which may give full time to this 
problem. The entire engineering profesc 
sion has a large opportunity for construc
tive work Industry is very much aware 
of the necessity of providing safe working 
environment for its employes, and engi
neers have a splendid opportunity through 
the exercise of -their profession to do their 
part in the prevention bf occupa,ional dis
ease. 
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Spring, 
'Ah Sjn·ing. 
Birds sing 
Songs: 

... THIS· refreshing little rhyme brings 
to us today the feeling of that 
certain thing in the air. As you 

pore· over' your books, I write vital things 
about tennis, girls, woods, <1nd warm days 
with good times, showing that 85% of you 
study and the rest will be found enrolled 
in· Home Ec. next year. 

Pro.ofreader's note-This d--d thing 
don't make sen;se eve1h 

You know though that if you are going 
to enjoy extracurricular activities previous.
ly mentioned,. or should have been, bless 
their little, he11rts, we -must do our required 
amount 'of, schoolwork in the most efficient 
way possible. This "most efficient way" · 
is quite <i .difficult method to learn. Lots 
of people. are· willing to tell you what it 
is, me for instance. Now it will help 
if you read over most of your assign
ments twice. It's not finding out how to 
do it that is hard, the hard part is to 
actually get clown to work, on school work. 

Last month we distributed some ques
tionnaires and we got a return of about 
one-tenth of the Institute, which is pretty 
good (the returns I mean). You nat
ut·ally · expect to get some good concise 
dope on how the fellows that make A's 
make them and why those that·can't break 
a C very often break other things. That's 
a good question. A few conclusions can 
be drawn, such ,as: those students that get 
A's frequently resort to apple polishing 
and later escape to drink, then dope; that 
if you are a little brighter than the other 
fellows you can get behind in daily as
signments (ahead in nightly ones), and 
still get a better grade: but that it gen
erally pays most of us to keep· our work 
up to date, literally. 

I don't know what good it is going to 
do to tell you all these "tricks to get 
grades," such as getting a quiet place to 
study, but some of you may take it to 
heart and thereby give you more time to 
get other things. 

Digressing back to the original' subject, 
it seems that different methods of studying 
get different· students different results. If 
that is too different an approach for y~m 
to grasp fully you may read it once 
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A TEC-H n 0 L 0 G SURVEY 
you how to 

and stuff 
Which tells· 
make grades 

BY DONALD BAER, AERO. E. &- B. Ad. 

more with safety. It helps some students 
to underline their books, but just as great 
a proportion of those that get C's under
line as those that get A's. The same 
thing holds true about taking notes in 
class. Some do not take notes .and get
C's, still others get headaches and end 
up under the aspirin bottle. An equal 
number take notes in all their subjects 
and the proportion· of them that get A's 
is just the same as those that do not 
take any notes. One word of caution 
about taking notes, it is always wise to 
make sure that the owners do not see 
you, as they frequently get nasty and 
would cudgel you to' death with the base
ball bat they carry. This bat is often 
used for clearing a path through crowds 
of darn smooth General College kids. 

It is noticeable that most students find 
it necessary to take notes in classes deal
ing with the theory of their sciences, but 
that very few take notes in their math 
courses or pajamas. Whether note"taking 
is necessary or not will depend on your 
own ability to remember and a lot will 
depend on the partic~lar course and in
structor. It is generally considered an 
unwise practice to take clown every word 
the instructor says; you may quite easily 
refer to your last TECHNOLOG for the best 
jokes. A wise suggestion might be to 
refrain from taking notes on anything 
covered by the text. If one has the desire 
to get the most oi1t of class he will make 

-M 5TU~IItJ4 W 
(OMf 1._, , WAKf Mt 

it a period of intense concentration, learn
ing as much as possible--during the period 
so that less time need be spent outside of 
class. It need hardly be mentioned here 
that no good can come from a policy of 
needling the professor by placing pins in 
his chair. 

If we analyze the subject we can realize 
that each case is different from the next. 
The fellow that lives in an idyllic, quiet 
spot surrounded by learned friends and 
books, 'and test-tubes and bottles which 
sometimes are inadvertently used for 
chemical reagents; this fellow has better 
chal1\ll~S-.,of being a curve-raiser than the 
fellow who lives with ten others on the 
corner of 6th and 6th North with the 
boys below cutting up all night, or at 
least until it is too light to get away with 
a little friendly knifing. We must remem
ber that when it comes to getting marks 
these latter fellows have been better at 
raising cain than they were able. This is 
an old Eighteenth century saw which 
should make a hit with some of the Russ 
Roth crowd in a few more years .. 

Summing everything up : study in as 
pleasant surroundings as possible, work 
diligently using whatever method of study 
you find best, apple polish where neces
sary, and lastly but of extreme importance 
don't neglect your opportunities-enroll 
now in Practical Astronomy, no prereq. 

"Save paper, buy U. S. Defense Bonds 
today." 
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Lasher wins 
War on Weather! 

For Y'"'"' <clcphone cable h>' been hun~ bY atiff wire ring• !ron<;., 
aupportU.g "rand. Bu< repeated cxpanaion and contract;on cau.ed by 
<cmpera<ure chang"' wmc<;mca proved <oo ,.,uch for even lhc be" 

cable ahea<b. Farlgue crack>; developed ncar lhe polca-thi• n<eant 

le.ka-poaaihle ac..v;ce U.terrnpt;ona - cXpe""ive rcpai<'· 
I Jlccently, men oflhc Bell Syatcn< developed a n<aebU.e >hat laab<' 

lhe cable and atrand togelhcr in auch a way >hat lhe coDcent<ation of 
""a;,. ncor lhe polM is m;nUni<cd. The Cable Laaher baa alw proved 

a great aid ;n the •reedy inatallation of wme of d,c new cab lea needed 

I for airfields, can1ps, bases and war factories. 
There are ,.uu>Y opportuniti<' in lhc Bell ~yaten< lor men wilh 

lhe urge- and lhe abil\t y -to do a job loetter than ;t ha• ever been 

doue before. 
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Signal Practice Sets 
$1.05 and Up 

Make Lew Bonn's your 
headquarters for neces
sary equipment, man
uals, and magazines. · 

· La1est Manuals 
on all phases of 
radio engineer
ing. . Price Each 
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25c - $5.00 
FM ................................ 25 
Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 
QST-every month . . . . . . . . . . . . . . . . . .25 
Radio-10 issues a year... . . . . . . . . . . .30 
Radio News . . . . . • . • . . . . . . . . . . . . . . . .25 

Magazines containing the latest information, on 
radio, F.M., and television for the amateur, stu
dent, and professionaL 

* * * 
THE LEW BONN CO. 
121i LaSalle 

Minneapolis 
MA. 5313 

· 506 Robe~t Street 
. St. Paul 

GA. 2821 

ENGINEERS' DAY 

- 1942 -
Outstanding Highlights 

* Siinlight * 
3:30-5:30 May 14 Union Ballroom 

Admission: 

Men-Engineers' Day Button 

Coeds-Free 

* Brawl * 
9:00~12:00 P.M. Ballroom, Radisson Hotel 

Walley Drieling' s ·Orchestra 

Admission: $1.50 per couple, tax incl. 

"Engineering for Defense" 

M~ola 

AlUm HOlES 
William G. Tuel, Ch.E., M.S. '36, has re

cently lefUhe P'rest-0-Lite Company and ac
cepted a position with the Linde Air Products 
Company in Tonawanda, New York. 

'33 

'35 
C. Gale Paterson, Ch.E., ha:;; recently 

been transferred from the Chicago . office 
of E. I. du Pont de Nemours and Com
pany to their offices at 626 Schuyler Ave
nue, Arlington, New Jersey. Mr. Paterson 
is in the plastics department. 

Roy Dynesius, E.E.,. was recently fea
tured in Look magazine as being "typical of 
talented young people needed today by gov
ernment services." Roy is a district operat
ing superintendent on the Tennessee Valley 
Authority project. He is responsible for 
the operation of 1,000 · miles of power lines 
and directs about thirty men who maintain 

and repair. them. 

Erling M. Hagen, E.E.; is now working 
in a ,civilian capacity at the Naval Ordnance 
Laboratory, Navy Yard, Washington, D. C. 
He was formerly employed by Westinghouse. 

'39 

'40 
Wallace W. Wilcox, Aero,.Js m the en

gineering department of the United Airlines 
at Cheyenne, Wyoming. His address is 3717 
Capitol Avenue. Wally is a former business 
manager .of the TECHNOLOG. 

Frank St. Vincent, Met.E., and his fam
ily have recently moved into a new home 
at 1579 Twenty-fourth Street Northeast, 
Canton, Ohio. Frank is a first helper on 
the electric furnaces for the Republic Steel 
Corporation. He recently visited Chicago 
in connection with the electric furnace plant 
which Republic is building there, 

Ensign James E. Eckhaml, ·Ch.E., M.S., 
'41, reported for· duty in the Navy im
mediately after receiving his M.S. in chemi
cal engineering. 'He is on duty at the Am
munition Section of the Bureau of Ordnance, 
Navy Department, Washington, D. C. 

' Raymond L. Johnson, Ch.E., is studying 
Diesel engineering at the Naval Training 
School in Ithaca, New Y ark. He lives at 
706 Stewart, Ithaca. 

'41 

Ensign David J. Griswold, Arch., was 
married recently to Miss Virginia Casper. 
Dave is on duty with the Navy Depart
ment in Washington. At Minnesota he 
was a member of Plu~b Bob and Iron 
Wedge. 

Al Cain, Ch.E., was recently transferred 
from Chicago to New Orleans. He is em
ployed by the United States Public Health 
Service and is working on mosquito control. 

I t; I 

z.;~ 
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HOW TO SEE RED . .. AND Lll(E IT! 
Friction ••. arch enemy of speed in the machining of 

iron and steel ... meets its match ln cutting tools made of 
Haynes Stellite non-ferrous alloys. For these alloys ... of 
cobalt, chromium, and tungsten . . . have the amazing 
property of"red hardness." Unlike cutting tools made of 
ordinary metals, they k13ep their edge ... and keep on 
cutting . . . even when friction heats them red hot. 

Making possible tougher, longer-lasting cutting tools is only one 
of the vital roles played by Haynes Stellite materials. Because they 
stand up under heat, abrasion, and corrosion, they are used to hard
face many different kinds of metal parts. 

Oil well drilling bits .•• steam shovel bucket lips ..• heavy gears 
• . . shafts . . . airplane and truck exhaust valve seats . . . crusher 
blades ..• mixers ... plowshares ... and other pieces of equipment 
that must withstand steady punishment have their lives lengthened 
• . . and their efficiency stepped up ... with welded-on hard-facings 
of Haynes Stellite alloys. 

Use of Haynes Stellite alloys speeds up production •.• l~wers pro· 
duction costs •.. saves on tool and part replacements ••• reduces 
time lost while replacements are being made. In the fabrication of 

new parts, base metals can be selected for such valuable properties as 
strength and ductility- without particular regard for wear-resistance 
-because they can then be armored against abrasion, heat, and corro
sion by hard-facing with Haynes Stellite alloys. 

Further savings can be made by the use of these alloys because worn 
parts can be renewed, instead of being sent to the scrap pile ••• thus 
eliminating replacement with materials hard to obtain. 

Faster production ... conservation of metals . . . lower costs .•. 
these are the contributions made to industry by Haynes Stellite alloys. 

The development of Haynes Stellite Company alloys and hard-facing 
practice has been furthered by the metallurgical knowledge of Electro 
Metallurgical Company, by the research facilities of Union Carbide 
and Carbon Research Laboratories, Inc., and by the service organiza
tion of The Linde Air Products Company-which companies also are 
Units of Union Carbide and Carbon Corporation . 

HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 

KOKOMO, INDIANA NEW YORK, N.Y. 
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nEWS In THE InSTITUTE 
A.I.E.E. • Mr. James Burton, engineering representative of the 
Sheet Steel Division of the Carnegie-Illinois Steel Corporation, 
spoke at a joint meeting of the student branch of the A.I.E.E. and 
the senior branches of the A.I.E.E. and A.S.M.E. at a dinner meet
ing held in the Union on March 30. Mr. Burton, a graduate of the 
University, presented an illustrated lecture on "The' Manufacture, 
Uses, and Characteristics of Electrical Sheet Steel." 

The annual "Prize Paper Meeting," which is a joint meeting 
of the student and· senior chapters of the A.I.E.E., will be held on 
April 23. The fom· best technical papers entered by students in the 
recent prize paper contest will be presented by their respective 
writers. These papers will then be voted on by the members of 
the senior chapter and the winners thus determined. 

The program will include technicolor pictures of "A Hunting 
Trip in Alaska," which will be presented by Dr. Sh1ith. Dr. Smith 
and his companions made an extensive trip through the wilds of 
Alaska in quest of pictures of big game. 

A S.Ag.E, • The first meeting of the spring quarter was held on 
Wednesday, April 8. At this meeting, final consideration was 
given to- bids for the manufacture of the die and key for the new 
Ag Engineering Honor Awaq:l. Darrel Walker was named chair
man of the Ag engineering open house comJnittee for Engineers' 
Day. · , , 

The annual St\1clent-Faculty spring party has been planned for 
the third week in April. This party is given by the student branch 
in return for the banquet given by the Ag faculty each fall. 

A.S.C.E. 0 The last meeting of the Society was held on April 
13. At this meeting, plans were made for attendance to the con
vention of the Northwest student chapters to be held at Madison, 
Wisconsin, on May 1 and 2. This is the first convention of student 
chapters in- the Northwest 'ever held. Plans for the annual spring 
picn!c. were also started. 

The A.S.C.E. now has 100 per cent senior membership and it is 
hoped that by the end of April the organization will have 100 
per cent of the sophomores and juniors also. 

The third in a series of five technical papers dealing with the 
advances in lightning protection research measurement and tech
nique was issued by the University Experiment Station in March. 
The paper, "Developments in High Speed Cathode Ray Oscil
lography," was prepared by Professor J. M. Bryant, head of the 
electrical engineering department, and Morris Newman, research 
engineer. The research work for these papers is being clone in the 
Minnesota High Voltage Laboratory in the electrical engineering 
building. 

Formally initiated into Tau Beta Pi, honorary engineering' fra
ternity, on April 9 at the Union, were fifteen juniors. A banquet 
presided over by Toastmaster C. A. Koepke, professor of mechani
<;:al engineering and administrative assistant, followed the formal 
initiation rites. Dean S. C. Lind presented Tau Beta Pi keys to. 
the initiates after which the movie, "Unfinished Rainbows;" spon
sored by the Aluminum Company of America, was presented. 

The informal initiation took place on April 1 in the pattern shop 
of the mechanical engineering building. Each initiate submitted a 
non-technical essay. The best essay will be entered in the national 
Tau Beta Pi essay contest. The initiates also made wooden plaqu_es 
of the Tau Beta Pi key. 
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The fifteen· new members of the honorary fraternity are: Arthur 
L. Jones, Jr., Dean G. Klampe, Curtis E. Miller, aeronautical engi
neers; Stanley Block, Daniel Schiavone, mechanical engineers; 
Donald Drukey, Richard Messing, Christie Geankoplis, Seth W. 
Peterson, chemical engineers; Bruce Birchard, Wm. H. Ebeltoft, 
Charles B. Leslie, Howard T. Mooers, James E. Roehl, electrical 
engineers. 

The smiling lads above aren't the Institute's gift to women, 
as they imagit:e, they're really just the Engineers' Day execu
tive committee. Lying (left to right), John Uppgren; kneeling, 
Les Kurrasch, Curt Larson, Bob Champine, Bob Wasley; 
standing, Jim Johnston, Carroll Martenson, general chairman, 
Bob Reynolds, Linn Powers. 

Seven electrical engineering seniors majoring in communications 
have been allowed to substitute 15 weeks of intensive training by 
the Army Signal Corps for the required spring quarter's work. 
They will be trained in electronics and ultra high frequency tech
niques at the Signal corps' training center in Lexington, Kentucky. 
At the end of the training period they will install equipment in 
aircraft warning stations. The men who have been approved for 
this training are Charles Alderson, David Davidson, Kent Mack, 
Noel Stone, Rex Rogers, Gerald Granros, Burton Bostad. They 
will receive their degrees at the regular June graduation cere
monies. 

A Minnesota civil engineering graduate, George Morris, Jr., 
'27, has been hailed as a new Minnesota war hero. Morris, as 
commander of the U. S. Coast Geodetic Survey ship, Research, 
managed to safely deliver his crew and equipment to the Ameri- , 
can forces on Bataan Peninsula despite "heavy Japanese bom
bardment" on December 28, 29, and 30. 
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HERE IS GOOD NEWS for mixers of cold 
beverages for home consumption. A 
plastic "package" for ice cubes-a new 
type of ice tray-is now on the market. 

Each cube of ice is frozen in individual, 
removable plastic cups-a cup for con
tinuous use in each of the twelve com
partments of the tray. The cups are lifted 
from the tray and the cubes are easily 
removed with but slight pressure. Cups 
are then filled and replaced in the tray. 
Convenience, ease of handling, and econ
omy of ice are among the many practical 
advantages. 

This advance in ice tray design and con
struction has been made possible through 
the development of Ethocel *Sheeting-a 

remarkable member of the Dow plastic 
family. First, this particular type of plastic 
can be "deep-drawn" -just like metal. 
Thus, the cups are formed out of a single 
sheet. Second, Ethocel Sheeting. stands up 
under low temperatures and is not ad· 
versely affected by moisture. 

Ethylcellulose plastic is one of a host of 
basic products prodt~ced by Dow. You 
will find it at your favorite shops in the 
form of handsome packages for all 
manner of merchandise. 

The application of Ethocel Sheeting to 
the ice cube problem illustrates how a 
versatile, tough, easily fabricated plastic 
can give manufacturers an opportunity 
to replace much needed strategic metals 

THE DOW CHEMICAL COMPANY, MIDLAND,· MICHIGAN 
New York City-St. Louis-Chicago-San Francisco-Los Angeles-Seattle-Houston 
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now required elsewhere for the vital 
necessities of national defense. 

This is the underlying significance of 
plastic ice trays and why Dow believes 
the entrance of Ethylcellulose plastic into 
new fields will help materially to allevi· 
ate a serious shortage in other materials. 

1
:
1Trn.de 1\lark Reg, U. S. Pat. Ofl'. 
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THE MONTHS ARE·PASSING 

Theme Picture for January Subdivision 

·Now, $3.50 

May 1, $4.00 

On Sale in Room 12, 
. . 

Murphy Hall and from 

Campus Representatives 

Get Your 

· 1942 Gopher 

Before the May 1 

Price Rise 
-+ 

Theme Picture for March Subdivision 

The Gopher ·is printed by 

Bruce Publishing Company 
Minneapolis Saint Paul 
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ALUM 
NOTES 

(Continued from Page 182) 

Arnold Anfinson, Aero, is employed as 
a meteorologist with Pan American Air
ways in Honolulu. His mailing address is 
care of Pan American Airways, Honolulu, 
T.H. 

'41 

Harold H. Thu;ston, Aero, was recently 
married in St. Paul to Miss Jayn Gilfillan. 
The couple now live at 804 Saloi'J.o A venue 
North,, Albuquerque, New Mexico. 

Nick Vaidich, Aero, has been employed 
at the Naval. Aircraft Factory in the Phila
delphia Navy Yard since August i, 1941. 
He lives at 4715 Walnut Street, Philadelphia, 
Pennsylvania. 

Don Martin, C.E., and John Strang, 
C.E., are employed at the naval and air 
base project in Newfoundland. Don is an 
inspector of building materials and John is 
a draftsman and light building designer. 

Ensign Donald S. Blaisdell, C.E., is 
stationed at the Anacostia Naval Reserve Air 
Base, Washington, D. C. 

Ensign Edward ]. Bauser, M.S., is lo
cated at the ·Camden, New Jersey, ship
yards. His address is 562 Washington, Cam
den, New Jersey. 

Walter G. Jurgenson, Ch.E., is employed 
as a metallurgist at the Gary plant of the 
Carnegie-Illinois Steel Corporation. He is in 
the open -he,arth department. Walt lives at 
the YMCA, Gary, Indiana. 

Willard Weden, ·E.E., has been heard 
from for the first t-ime since the outbreak 
of the war. His parents recently received 
a lette1· dated December 31, 1941, from 
somewhere in the Philippines. w·eden is 
with the aircraft warning unit of the 
Army Signal Corps. 

THE HOUSE OF OUALITY·AND SERVICE 

FOUNTAIN 
SERVICE 

Still the finest cafe on the campus in its 
completely new surroundings. The 
same fine foods, reasonable prices and 
courteous service. 

Now, as always, it's 

"rtleet rtle at the Vardit~ , 
FIFTEENTH ANU UNIVERSITY 
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~ 
Wkat is the Significance 

ofthis Mark?· 

~OR over30 years this trademarkhas appeared' 

Jon every screw threading tool and screw thread 

gage manufactured by Greenfield Tap And Die 

Corporation. Guess-if you do not know-its sig· 

nificance. Then turn this page upside down and 

see if your guess is correct. 

GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, MASS., U. S. A. 

DWHil~~:lll~~~~-
'AP$ • DIES • GAGES • 1WISf DRILLS • REAMERS • SCREW PLATES 1 PIPE fOOLS 

"){Jl!W Sfl{J l{JfM SfOOJ 

J{q )U:> spll;:)Jl{J UO A{;:)J Ull:> no_x "Sfl!PfUf S,AUlld 

·WO:> ;:,qJ ;:)Jll SJ;:)JJ;:)f ;:)t{.I, ":JJ;:) 'JS;:)J:> 'JOOJ 'SifllM 

'pll;:)Jl{J ,M_;:)J:JS "WJOI! fllUOpll N .. J:>;:,p;:,d ll }0 ;:)Uf{ 

•JUO J:Jl!X;:) ;:,qJ Sf :lfJllW;:)pllJJ ;:,qJ JO ;:)UHJUO act2 
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A Special Word 
to 

Cap and Gown Day 

May 14 

Commencement 

June 13 

Important dates 
significant of the 
successful conclu
siom of your col
lege life. 

ProfBssional· 

[olll!ges BookstorB 
Basement Main Engineering 

Building 

·Stolen 
Goods 

u 
A very worn and tired-looking buck private ap

proached his sergeant and said: 
"Say, boss, I dug that hole like you said and I 

started to fill it in again like you said, but I can't get 
all the dirt back in again. What should I do?" 

For a.while the sergeant was stumped. He pondered 
the question for a few minutes. Then very excitedly 
he said, "I have it, there's only one thing to do. You'll 
have to dig the hole deeper." 

• • • 
Adolescence is defined as the period between infancy ·and 

adultery. , 
• .. • 

The middle-aged gentfem;o\p,,,dropped in a filling station 
one. day in a brand new' Buick' station wagon and ordered a 
tankful of gas,, The station wagon intrigued the attendant. 

"Gee, Mrster, you sure got a fine car here." 
"Yes, I like it.!' 
"Gee, you got a lot of room in there. Who sits in the back 

seat?" · 
"Well, my three sons usually sit back there." 
"Well, who sits in that middle seat?" 
"My three daughters usually sit there." 
"Who sits in the fran t seat then?" 
"Why my w:ife and two small children usually sit there." 
"Gee, Mister, yo·u pretty near got kidded out of a seat, 

didn't you?" 

• • • 
Bobby Reynolds nearly z<Yas involved in a serious accident out at 

Cedar airport the other day. He met two girls out there while 
waiting for his plane to come in, and ojfe1·ed to give them a plane 
ride. While they were up in the air .he discovered the contr.ols 
were jammed and only one pa,rachute .was available. Being a 
gentleman, he parachuted to safety. No harm was done, hoWf!ver, 
as the two ba.gs floated down safely. 

• • • 
You can't kiss a girl unexpectedly. The nearest you can 

come. to. it is to kiss her sooner than she thought you would. 

• • • 
The belle of the village had just been awarded a 

loving cup . as the winner of the popularity contest. 
The presentation was made by the mayor, who was a 
wisecracking old rascal, and with a wink at the crowd, 
he asked her what made her so popular 'with all the 
boys. The shy beauty considered the question for a 
few moments, and then smiled coyly, · 

"I give up," she said. 

• • • 
Found on a frosh chem test: 
nitrate~Special price on telegrams and telephone calls 

after dark. · · 
liter-A nest of young puppies. 

• • • 
Want ad: For trade-One IES study lamp for good bed. 

Am transferring from Engineering to SLA. 

• • • 
"FVhat does the bride think when she walks into the church?" 
''Aisle, altar, hymn." 

• • • 
·Mother (entering room unexpectedly) "Why, I never 
Daughter: Oh Mother-You must have! 

• • • 
Then there was the guy who got thrown out of his apartment 

when the landlady heard him drop his shoes on the floor twice. 
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Whatever the J(ey . .. 

They Practice Im'agineering Here 
We've been counting noses here at Alcoa, and 

we were amazed to discover the variety of Keys 

dangling from watch chains arou~d here. 

Keys don't make the man. We mention them 

only as a handy way of getting at the interest

ing fact that it takes all kinds of men and of 
knowledge to make an organization, such as 

Alcoa, tick. 

The striking thing is, how soon most of our 

men shed their specific labels after they come 

with us only to discover how much more excit
ing it is to practice Imagineering. 

There aren't any grooves to Imagineering~ 

There aren't any limits, either. A man lets his 

imagination soar and then engineers it doWn 

to earth. When he comes down he is just as 

liable to find himself in a new department, 

with new responsibilities, and a new set of con

ditions on which to practice his Imagineering. 

.. It is this kind of thing going on continuously 

for fifty years that has made Alcoa a use

ful business and an exciting organization in 

which to he. 

It is what the future of Aluminum is made of. 

ONE PAGE FROM THE AUTOBIOGRAPHY OF 

ALCOA ALUMINUM 
• This message is printed by Aluminum Company of Ame.rica to help people to 

.......... understand what we do and what sort of men make aluminum grow in usefulness. 

THE MINNESOTA TECHNOLOG, April, 1942 1~9 



J2an.a <T unn.t:n 
Well, not quite fellows, but ... 

May 15 is the release date of the ·. 

Great Four-Color Engineers' Day issue of 

The Minnesota 

190 

** TECHNO LOG ** 

The 

• • • 

* Jokes* * The Life of Slapsie 
* Engineers' Day Queen 
* An Engineer Looks at W~men+ 
* Etiquette for Engineers?? 

... and man'! more. Jhe biggejl 15c worth 

';fOU Ve jeen jince 1932. make a date with ';fOUl' 

P Q /or JriJa';f m~rning, rf/;,'1 15 lo gel ';fOUl' 

cop';f o/. 

*Example: Comstock Coed on double date·: aw e're out after hours." 

Engineer: ((Fine, we're out after ours, too." 

tYou've been waiting for tihis for a long time but it's been worth it. 

:I:Natcherly. 

censored't 
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At last we have received a contribution of jokes from a 
couple of Tech men, namely, Dave Dobbs and George Clausen, 
Chemistry freshmen. Fine fellows, these chen:~ists, nearly as 
good as the mechanical engineers. 

• • 0 

We stood together, alone under the stars. A soft breeze 
caressed us. Her hair was a gleaming halo, and her eyes shim
mered like pools of quicksilver in the moonlight. Her volup
tuous Lips pouted invitingly; her lithe body swayed closer, 
closer ... I was nauseat'ed. 

Sounds like them poor chems were affected by that stench 
of hydrogen sulfide, etc:, they mix up over in Chemistry 
building. 

• • • 
A train had just emerged from a dark tunnel when 

shrill screams rang. through the car. 
Conductor: "Are you the lady who just screamed?" 
Young woman: "I am! A man stole the roll of bills 

i had in my stocking while we were in the tunnel." 
Conductor: "Well, why didn't you scream then?" 
Young woman: "How was I to know he was after 

my money?" 
• • • 

From across the broad Atlantic in the war-torn city· of 
London, our foreign correspondent, Eel Hare, brings us back 
the news of the horrors of bomb shelters, etc. 

It seems the air raid sirens had sounded in London and the 
old English gentleman had sent his wife off to the nearest 
bom1b shelter while he took the last-minute precautionary 
measures about the house. Finally he finished and hurried off 
to join his wife. 

To his astonishment, he saw his wife running out of the 
bomb shelter and back towards the house. He stopped her
and asked why she was risking her life to go back to the 
house. 

"I forgot my false teeth!" she replied. 
"For G~S sake, get back in 'here; they don't drop sand

wiches, you know. 
Takes an Englishman to appreciate ·that, I guess .. 

• • • 
Two English women from a rather poor section of 

London were huddled in the darkness of a bomb 
shelter while the bombs were. dropping around them, 
making a tremendous din. 

"Isn't this terrible, Maizie, these bombs dropping 
all around us. You know if one of those bombs should 
hit near us, we'd both be blown right into maternity." 

"Yes, Clarabelle, and the worst part of it is that in 
this dark old bomb shelter, we'd never know who 
did it." 

If there. are any English women named Maizie or 
Clarabelle, we offer our apologies for this joke . 

• • • 
Here are somebocly's ideas (not Schulman's, these are too 

humorous) on what an Engineer cloeth: 
"Always he carrieth his books with him, and' he 

entertaineth his sweetheart with steam tables. 
"Verily, though his damsel expecteth chocolates 

when he calleth, she openeth the package to discover 
samples of iron ores. 

"Even as ,a boy, he pulleth a girl's hair to test its 
elasticity; but as a man he deviseth different devices. 
For he counteth the vibrabions of her heartstrings. 

His marriage is a simultaneous equation involving 
two unknowns, and yielding diverse results." 
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Mrs. Bryan's Tea Shop = I ;; 

Jnui/ej 'Jou lo enio'1 our group dinnerj ====i=====_! 

1005 University Ave. S. E. 

Call Br. 35 72 
F.'IIIIIJIIJJJJIJJUIIJJJJJIIJJJJJJIJJJJJJUJIIJJIIJJJJJJJJJJJJJJJJJIIIIIJIIIIJJIIJJJIIJJIIIIriiJJIIIIIIJIIIIIIIIIIIIIIIIIIJIIIInJJIIJJIIIJJIIIIIIIIIIIIIIIIIJIIJIIJJIIJJJ~ 

BROWN JUG 
1303 Fourth St. S. E. 

SURE IT'S YOURS-
Engineers have made the "JUG" their 

headquarters for fellowship and relaxation. 

"Famous /or Friendliness" 
Spin-O Every Night 

. - 10:30-

~ngineers ---
Get that drape shape 

·with the· new, cool, 

Minnesota. 'T' Shirts 

• S'C-H.N'E I D ER'S • 
CAMPus- PHARMACY 
500 Washington Ave. S.E. 

WISE 
E. H. MIL~ER 

_1326 4th St. S.E. 
Minneapolis, Minn · 

ENGINEERS 
Preserve Their Notes 

and Reports 

Have MILLER 

and up 

Notes and Reports-20c- up 

Themes and Theses $1.25 

F.u!UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllllllllllllillllllllllll.-;: 
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BY BRUC~ TOR~LL, M. ~. '42 

Concrete evidence of the ravages of spring and its. weather 
is this month's survey on study habits. Surprising as it may 
seem, there was a time when Don Baer, its author and a 
regular staff member, was relatively normal as engineers go. 
Well do I remember when his writings brought warmth to 
the hearts and rest to the pencils of our copyreaders. Never 
was he known to say to any inebriate seated beside him in 
any streetcar, "Say, old man, could you tell me what day 
this is?" and on being answered, "Jush half pash three," say 
"My God, I should have got off four blocks ago." 

• 0 • 

Some of you may notice the complete absence in this issue 
of any soul-moving epic which for want of a better term we 
call an editorial. But please, no tears (pronounced teers) 
for in its place stands a monument to the progress of this 

· year's Engineers' Day. In case some cad has torn that page 
from your copy, it contains the first edition of candidates for 
this year's Queen. Notice I said first edition because the 
committee is being very democratic about the whole thing: 
If you should happen to know some nicely fini~hed job who 
attends the U and would care to compete for the honor, get 
in touch· with Bob Wasley, publicity chairman, and. he;ll 
gladly trade info with you. Just in case you're on friendly 
terms with Lana Turner, I believe the committee could be 
persuaded to. wai,,-e the requirement that the gal be attending 
the U. 

0 • • 

Speaking of Lana Turner does not normally lead one to 
thinking of Paulette Goddard but I had to get around to 
the subject of our cover picture some way. Never has an 
article offered such possibilities for illustrative material so 
universally appreciated as Katherine Sneed's "Beauty for 
Sale," concerning not white slavery or plastic surgery, but a 
commodity which may mean bread and butter for some of · 
our future Chern E's-cosmetics. The photographs came to 
us, autographed, from Hollywood. 

• 0 • 

Two old axioms, "Honesty is the best policy" and "Don't 
hide your light under a bushel," prompted us to insert that 
full page ad (page 190) modestly describing our May issue. 
We could have added that it will be positively the most 
different; most exciting, most humorous, most colorful, most 
diversified, most artful, most inclusive, most exclusive, most 
surprising and most satisfying LoG that was ever stolen from 
anybody's P. 0. but what the h - - could I have filled up all 
this space with if we had. 
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11 FACB-SAVING11 201h CENTURY 

WORN teeth no longer render crush
ing equipment. useless, nor do they 

mean long, costly delays. Today there 
is a simpler, faster, less expensive way 
- hard facing with the Airco Oxy
acetylene Flame. Reports indicate that 
teeth built up by this proved Airco 
process last longer, yet cost only 25% 
of a new segment. Cost of replacing 
the entire crusher is, of course, far 
greater. 

Airco Hard-Facing is a versatile 
process. Wearing parts of varying 
sh~pe and size can be rebuilt econom
ically, speedily. Standard oxyacety
lene welding apparatus is employed. 

Not only for maintenance of equip
ment, but on thousands of production 
lines, the Airco Oxyacetylene Flame is 
on the flring line speeding countless 
defense products to completion. It has 
been drafted to cut steel to any desired 
shape, to flame harden metal parts for 
longer life, to weld two or more metal 
parts into a strong, lasting unit, to rna-, 
chine metals with unrivaled speed, to 
clean and dehydrate metal surfaces 
for lasting paint jobs. 

A pictorial review "Airco in the 
News" shows in an interesting manner 
these many uses of the flame. Write 
for copy. 

AIR 
REDUCTION 

' Cffe?teJca! ~: 
60 EAST 42nd STREET, NEW YORK; N.Y. 

In Texas: 
Magnolia-Airco Gas Products Co. 

DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELDING 



.· NAVY CLASS~OOM 

A u.s. subm~rine is essenti~lly an electric-propelled 
vehicle, ~.pel an amazing ~mount of electric equipment 

is packed ~way in its steel hull. Responsibility for opera
tion, i~1aintenance, and repair of ~11 this electric equip
ment is in the hands of two cl~sses of petty officers-chief 
electrici~n's m~tes and electrician's mates. first class. 

For years Gene1:al Electric has collaborated with the 
Navy in providing instruction for such men. They are 
shown how all kinds of equipment aboard their sl1ips is 
built and assembled. Thus petty officers are better quali
fied both to care for electric propulsion and other appara
tus in normal service and to repair it in case of emer
gency. This training h~s lately been accelel'~ted. G-E 
plants are seldom without groups of these visiting Navy 
men, and in the past two years more than so petty officers 
have taken the" course." 

100 TIMES TOO BRIGHT 

I N the early days of electric lights, economical city 
fathers used to turn out the street lamps on nights 

when there was a full moon. For the best blackout tech
niques today, even moonlight is IOO times too bright. 
But although air-raid wardens can't do anything about 

the moon, for overcast nights General Electric's illuminat
ing laboratory has developed a special street light which 
produces illumination about equal to starlight. 

The fixture contains a IO-watt lamp, so concealed that 
the only light visible comes through a circular narrow 
piece of plastic around the side. A projecting black 1canopy 
screens the light from the eyes of aviators. The light out
put,. equivalent to that from a single candle flame, seems 
at first sight to be practically zero. But after a little time 
eyes become adjusted, as they do in a movie theatre, 
and objects can be dimly seen JO to .:j.o feet away. Speci
fications for the new lamp are based on the experience of 
the British in their blackouts. 

£1£CTRON WHIRLIGIG 

W HETHER yon call it a "rheotron" or "betatron" 
or by its longer name of "induction electron 

accelerator," a new science tool recently built by Dr. 
Donald W. Kerst in the G-E Research Laboratory is one 
of the world's most potent merry-go-rounds. On it, 
electrons ride to a speed closely approximating that of 
light-- equivalent to that produced by 20 million volts. 
Copper bombarded by these dizzy, super-speed electrons 
becomes temporarily radioactive, and other interesting 
possibilities are being investigated. 

Dr. Kerst, young·professor at the University of Illinois, 
got the idea for the device, bt!ilt a small model, and came 
to General Electric to build a bigger one. Like the much
publicized cyclotron, except that it accelerates electrons · 
instead of positive ions, the device chases the charged 
particles round and round in a magnetic field, adding to 
their speed at every revolution. Scientists are reticent 
about predicting what the rheotron's chief use will be, 
but it is promising enough so that a bigger one is being 
btlilt in the G-E laboratory for speeds of IOO million volts. 

GENERAL. ELECTRI.~ 
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"TO PROVIDE FOR THE COMMON DEFENSE, TO PROMOTE THE GENERAL WELFARE " 

~ad medicine for big bombers 

ON E WAY to spoil a bomber's aim is to 
hang a curtain of steel over your ship 

and dare him to come down through it. 
To get that curtain of steel up there 
requires quick-firing, flexible guns. 

T o the plant of the Westinghouse 
Electric Elevator Company the Navy, a 
few months ago, brought its plans for 
such a gun. And to " 'estinghousc was 
given the important job of building the 
mou nts tha t would control the aiming of 
these batteries of quick-firing guns. 

And the Navy said, "Well done! " 

Today, over the ·w estinghouse plant, 
there floats the Navy's "E" pennant
for excellence-eloquent t estimony to 
the manner in \Yhich this " 'estinghouse 
plant performed the job. How was this 
plant able to get into growing produc
tion of these mounts so quickly ? The 
answer lies in a \Ycs tinghousc character
istic called " know how"-the ability to 
get things done ia the best possible way. 

This \Vestinghouse "know how" makes 
itself felt wherever \Vestinghousc crafts
men build things. Whether for the com
mon defense or the general welfare, this 
"know how" is doing a job. The same 
skill and ingenuity that made so many 
splendid things for peacetime living are 
now being applied to many important 
war weapons. 

"Know how" will work for 
you again 

\Ve look forward to the day when we 
can give your home, your farm, or your 
factory the full benefit of Westinghouse 
"know how" again. T o speed that day 
means just one thing to us: to produce, 
in ever increasing quantities, the tool s 
with which to get th e victory job done. 

Proudly We Hail Our 600 

• No group at Westinghouse has met its 
responsibilities in our war effort with more 
zeal and ingenuity than the GOO young 
engineers who only last year were your 
college mates. Already, their work in re
search and design has made vital conlri-

but ions to our country's drive for victory . 
This year, hundreds who are now college 

seniors will find a t Westinghouse, as per
haps nowhere else, an opportunity lo 
apply their schooling and intelligence 
toward winning the war. 

Westinghouse @ 
"A n En gineer's Company," Westinghouse Electric & Man ufa cturing Company, PiHsburgh, Pa. 



T AKI•: a good look at thi s picture. 
.l•'or wit.lwul a ladd er ~ - ou ~cl 

dolll ge l a· cluot:-up oJ a sprinkler 
head. 

This one is said to b e the las t word
so re li a ble that indus tries whi ch 
equip tlw ir buildings with thi s lit ti e 
" fir eman " obtain lo w insurance 
rat cs. scrs sa y it pays Jor i t.seiJ. 

When the heat of a fir·e reaches a cer
ta in temperature, the liLLie " Quart
:wid " bulb yo u see in the sprinkler 
head is sha t teL·t:d b y expanding 
liquid insid e it. A val ve is thus 
released, and water is direc ted onto 
the fire. 

For the engin t:er, there's more to 
that littl e bulb than mee ts the eve. 
For one thing, it replaces alloys 
formerlJ used. For another, it shows 

how glass can now - l, c lllad c into 
a..:curat c ru cclranical parts. Th e 
LuiiJ mus t shatter a t a specifi c te rn 
perature. And it must shaller com
ple tely, with no splinters to hinder 
val ve ac ti on. T oo, it mus t fi t its 
hardware exac tly . So it 's up to 
Cornin g to supph· glass free from 
wea kenin g lla\\·s ami Lo hold wa ll 
thi ckn ess and 0.0. Lo the ~ urall 

to lera nces that can make or ln:cak 
the efficiency of a spriukler head. 

F ussY? Sure. But fu ssy a nd tough 
jo bs are s tock in trad e at Cornin g. 
Did you kn ow for ins tance that 
Corning m a kes a li ght glo be that 
al so prot ec ts indus tL'Y because, ( 
unlike the "Quar tzoid" bulb , -. 
it will 11ut shatter'? T hat Corn -
m g has d evelop ed indu s tri a l 

TnE i\hl\ N ESOTA TECI-INOLOG , Jltfa)', 1942 

gla sses to withs tand hea t tha t turns 
11r e ta ls Lo liquid'! Or tlr a t. glaos sprin gs 
fnmr Cor11ing will outl as t lll etal s in 
fa ti gue tes ts ? 

These few exarnpl tlS give you a n 
inkling o f the growing usefulness 
o f glass in th e:;e da ys oJ materi a l 
slwrtages. No wo nd er engineers with 
urgent pro hlc11r s sa _,. "Ask Corning." 
Corning (;Ia;;:; Works, Coru.ing, N . Y . 

CoRNING 
-----Jneans ----
Research in Glass 

19.3 



Amel'ic:a's unlimited soul'c:e of Magnesium 

EVEN TODAY with astronomical figures 
a commonplace, nine billion is a number 
sufficiently vast to jolt the attention of 
anyone except, perhaps, an astrophysicist. 

Imagine trying to count up to nine 
billion! Yet that is the total you would 
have to reach if you counted every pound 
of magnesium that could be produced 
from a cubic mile of sea water. 

When you recall that magnesium, lightest 
of all structural metals, is vital to the con
struction of airplanes and other war-time 
equipment, you begin to realize the im
portance of those nine billion pounds. 

And when you read also that the produc
tion of airplanes to be reached by the end 
of 194 3 is set at 185,000, it is reassuring 

that the ocean can be looked to for this 
precious weight-saving metal. 

Magnesium is now being extracted from 
sea water. The metal has been rolling out 
since January, 194 1 -a chemical and 
engineering feat accomplished for the 
first time in history. 

Fortunately, for our national defense 
program, Dow had been producing mag
nesium from brine since 1915. This had 
given American industry 2 5 years of 
experience in the characteristics and 
fabricating technique of magnesium. 

It was this quarter century of magnesium 
production by its own American-devel
oped processes that enabled Dow to 
solve the chemical engineering problem 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York City, Sr. Louis, Chicago, San Francisco, Los Angeles, Seaule, Houston 
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of tapping the inexhaustible waters of the 
sea as a basic magnesium source. 

W' ithin nine months after construction 
started on the coastal plant, the ocean 
was g iving up its treasure. The waters of 
the sea were pouring in and the metal 
was rolling out in ever-mounting ,·olurnc. 

CHEMICALS INDISPENSABLE 

TO INDUSTRY AND VICTORY 

THE !Vh NN ESOTA T EC H N OLOG, Ma y, 1942 



Standard single row Timken Bearing as used in 
the majority of applications. 

T rH : MI NN ESOTA TECT-Tl\'O LOG, May, 194? 

Victory for the United Nations in the war 

will, to a great extent, be a victory for American 

engineering and incidentally, for Timken Tapered 

Roller Bearings. 

Many lessons will be learned from experience gained 

in designing war equipment and the machines that 

make it-lessons that you will profit by in future' years 

when your student days are over and you are called 

upon to take an active part in the tremendous work 

of world reconstruction. 

Among other things you will find-as thousands of ex

perienced engineers already have proved-a thorough 

knowledge of Timken Bearings and their application as 

useful as your slip stick. It will enable you to meet 

every bearing requirement completely and soundly. 

We will be glad to help you with your bearing pro

blems at any time. 

THE TIMKEN 
COMPANY, 

ROLLER BEARING 
CANTON, OHIO 

TIM KEN 
TRADE· MARK REG. U . 8. ~AT. OFF. 

TAPERED ROLLER BEARINGS 
Manufacturers of Timken Tapered Roller Bearings for automobiles, motor 
trucks, railroad ~ars and locomotives and all kinds of industrial machin· 
ery; Timken Alloy Steels and Carbon and Alloy Seamless Tubing; and 

Timken Rock Bits. 
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R 0 G U E S 

P.O. 7093 

WANTED 
fo r imp e rsonatin g an auth o r . 
H e wro te "S iap sie Maxi e' ' 
io r thi s issue o i the TEC H NO

LO; , 

JAMES E. JOHNSTON 

a li as Ray And e rso n o f South 
t. Paul. l -1 e is said to re

,;e mhl e Li ' l Ab n e r 111 hi s 
n~od e o f attire and mann e r 
o f wall:in g . H e ha s th e fo l
lo win g features of id e n tifica 
tio n: bo rn Ja n . 31, 192 1, in 
i\fitch e ll. South Dak o ta. H e 
1s 6.000099 feet tall ( s lid e 
rul e accu racy) a nd wei g hs 
160 pound s. He ha s a li g ht 
co mpl ex io n a nd li kes s nappY 

s uit s . H e enj oys mu s ic a nd . 
_l ames E. J o hn s to n ha s hee n g uilty o f c rim es too num e ro u.< 
to m enti o n a nd ha s cl o ne tim e in in s tituti o ns in t-[inneapo li s, 
S t. Paul, a nd thro u g hou t south e rn il finn esota . H e ha s hee n 
associa ted with Engin ee rs' Day. 

BEWARE 
res id ent s o f ~[inn esota, I owa, \V isconsin, and Mi chi g a n , thi s 
1na n is exce pti o na lly DANGEROU S. H e will fir e pu ns w it h
o ut \\'arnin ~ and is fill ed with radical th eo rie s a bout int eg ra l 
l'ak ulu ;; a nd tec h ni ca l m ec hanic s . 

• • • 
WANTED 

by loca l rati o n h oard fo r 
dama g in g a typewrit e r \\'h il e 
\\·ritin g- " M o rtim e r ~~ ouse 
Sez.' ' 

JAMES MALTBY 

a li a ses unprintabl e. n o rn 
Jun e 16, 192 1, in S t. Pa ul , 
he is 5 ft. 6 in ches ta ll and 
w eig hs 135 pound s. H e ha s 
a li ght compl ex ion , ch es tn u t 
hair, and blu e eyes. H e 
sw im s, p lays tenni s, a n d 
mak es m od el airp lane s. \•Vh en 
a s ked to nam e hi s fav o r it e 
food h e w ill say, " Food , food, 
\\'hat's that '" 'J'hr ou g h th e 
o pp o rtunit y o ffe red him h_,. 

P.O. 3930 fr es hman c hem is tr_,. he ha s 
"b lit e rated hi s fin ge rprin ts with co rros ive sublim at e. _l am es 
.\ la ltl l\·'s reco rd in c lu des jo inin g- th e Tri a n g le Frat e rnit y, aid 
illg a1;d ab e ttin g th e T I-:C H N O I.OG s latY, h e in ~ :t 1n e n th l' r of 
tlt C' 19-l l h1 gi n rcrs' l )a~- m n h , and li s te ni n g regular !_, . to ! ~ e el 
S ke lt o n. 

REWARD 
is n ot o l'l' c red. H e is \\'ant ed in 1-: llw oo cl C it~· . P e nn sy lva nia , 
io r ,-io latin g paro le fr o m kind e rgart en . H e ha s a lso se n ·cd 
ltm e 111 ~l a ht om e rli Minneso ta . 

• 
The editor ial policy of the TEGHNOLOG is to pres : nt material for 

techn ology s tud ent s wh ich it is hoped w ill s trik e a happy m edium be tween 
th e s uperficial and the hi ~hly soeciali zed. 

The MINNESOTA TECHNOLOG is published month ly, O ctober 
thro ugh May, by the st ud ents in th e In s titut e of T echnology of the 
Un iversity of Minne sota . 

The purpose of th e T ECH NOLOG is two-fold: firs t to put in the 
hands of T EC H NO LOG s ubscr ibers hi g hly wort h-whil e and inte restin g 
readin g mat ~ rial; second , to offer tech no logy st ude nts an inv alu ab le oppor· 
tunity to get writ in g, se ll in g, and worki ng-wi th -o thers ex perience. 
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• 
BY STAN GENDLER, M. E. '44 

WANTED 
for wr i t in g thi " 
m o n t h 's fi c t i o n 
s tor}'1 

GORDON R. 
DICKSON 

a li a s Sea Musk, a lia s 
Gwedun. H e ca n h e 
ident ifi ed bY th e fo l
low in g: h~ rn NO\·. 
1, 1923, in Edmon
ton, Canada; h e ig ht , 
6 :0; weight, 1-15, ha ,; 
h lu e eyes, di s h wate r 

P.O. 5063 blo nd hair, li g ht 
co mpl e x io n, wear s g la sses , a nd ha s s ix. (6) go ld ftllin gs . 
Gordo n R. D ick so n ha s bee n co nvicted o f th e fo ll ow in g 
crim es : ill egal e ntr~ - o f \oV es tbroo k Tech, cha rt e r m embe r o f 
A lpha Ph i Ome ga gan g, j o in ed Minneapolis Fantasy Society. 
H e ha s been knO\\·n to fr eq ue nt tenni s cou rts , go lf co urses, 
and to knuckle d o ,\·n to a gam e o f mih s. 

REWARD 
fo r rea din g· hi s s to ry is so m e good so li d ent e rta inm ent. Th is 
man was las t seen in S.L.A. H e mav be rea din g H . G. \ •Ve il s , 
P. G. \Vode h ouse , Kip lin g o r A n ge lo Thirke l. 

• STIFFS • 
Ill BRUC" N. TOR.LL 

ED ITOR-IN-CHIEF 

ASSISTANT EDITORS 

JACK ROCKWELL 

ED PROSZEK . 

JOHN UPPGREN 

CARROLL 1\'IARTENSON 

GENE SELMANO FF 

EDITORIAL ASSISTANTS 

~lAKE-UP 

\VHI'IING 

FEATU R E 

ILLUSTRATIONS 

DEPART~I ENTS 

DON FRANKE, JIM ~ I ALTilY, !lOB GIANTVALLEY, 

ROB ERT BATZLI, STA N GENDLER, J EANNE GAL

LIE N , GEORGE HELLER, LIONEL H ORW ITZ , BOI\ 

PLATT. 

STAFF WRITERS 

H OWARD S HELDON, BILL SE LL S, DON BAlm , 

1.0\VE I.L G IBB S. 

--=== JOHN F. ELLIOTT 

Jl ~ l J O II N STON 

ROBERT ABROHA~I S 

BUSINESS STAFF 

BUSINESS MANAGER 

ADVERT IS I NG 

OFF IC I' 

WILLIAM J A I-IN , HARRY DAHLBERG, ~ 1.-\RY 

RUMBLE, DONALD NUTTER, GOR:JON NYG R EN, 

DICK K R EMER, DICK ENG!:>AHL. 

Tttt·: Tvft N:\ Fc;nTA TEc n NoLor.. Jl l ay, 79-/Z 
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MEMBERS OF ENGIN EERING 

TECH COMMISSION 

Facult¥: T . I. Taylor, C. E. Koepke, 
E . H. Com stock . Students: Mem bers a t 
!~rge: Arthur Drickman; H enr y St inger, 
I homas Malteson; Others : Dale Drink· 
water, .·\ e ro . E.; H oward L indo w, Ag. E. ; 
Charles Dahlg re n, C. E. ; Edward Ci sek 
Ch .E . ; R ichard :Ma tth ews, Chem.; Eugene 
Ecklund, E . E.; J ames M itch e ll, M .E.; 
\ Vtlham Glenn, ~ f in es . 

• 
TECHNOLOG B 0 A R D 

Faculty: J.. G . S traub, R. T.. Dowdell , 
E . H. Comstoc k, H. C. Ri cha rdson. 
Students: Wi ll ia m S ta n ley , Arc h. : A lbert 
W edge, M .E.; P a ul M o ra n, E. E.; Iva n 
Jenson, C.E. : Lawre n ce Carl son , Ae ro. 
E. i Don :McClure, Chem. ; Emery Skoog, 
~fin es. 

• 
BOOKSTORE B 0 A R D 

Facult y : C. A. ~ l a nu, 0. S. Ze in er, 
E. H. Com stock. Stude n ts: Ant o n Dropt
ing , Arch.; R obert Peterso n , M. E . ; 
Wa lter Fi sh , E . E . ; C ha rl es Dahlgren, 
C. E.; Ralph Doty, A e ro. E.; David 
Streed, Chem.; J o hn Gl as rud, i\f i n e~. 

• 

Yes you lu c ky se ni or you, th a t 's Betty 
R oss, th is year's Engineers' Day Q ueen 
on the cove r. She wa s chosen from a 
to tal of s ixt ee n candida tes on th e basis o f 
appeara nce and persona lit?' both o f wh ich 
she ha s tre s bea ucoup. No t sati s fi ed with 
a caree r as a C h i Omega, all o f whQm 
it is said would rather stay ho me and 
s tud y than go out w ith Ru ss Roth , s he is 
al so ass is tant ed itor of t he Gopher. A I· 
th oug h b y no means a rec luse , she is not 
to be coufused with a Socia lis t part y 
spea ke r o f the sa me name. H er father is 
very fo nd of shooting. You ca n take th a t 
fo r what it' s wo rth. 

COLLEG E MAGAZINES ASSOCIATED 

Ch a ir m an : RO BERT L . TAY LO R, Monsanto Chem ica l Co., St. Louis, Mo. 

Arka nsas E n gin eer , Color ado E n g ineer, Co rn ell E n gin eer , D rexel Tech n ical j ourna l, 
Ill inoi s T echnograp h , I owa E n g in ee r , I owa Tra nsit , K a nsas E n ginct r, K a nsas Sta t e 
E n g ineer, M a rq u ette E n gineer, M ichi gan Techn ic, lvl innesota Techn olog, Missouri 
Sham rock, Nebras ka B lue P rin t, New Yor k Univ. Q uadrangle, North Dako ta Engineer, 
N orth Da kota Sta t e E n g in ee r, O klahoma S tate Engineer , Ohio State E n gi nee r , O regon 
Sta t e T echnical Record , P e nnsylvan ia T ria n g le, P urdue E n ginee r , R ose T ec hni c, T ech 
E n g in ee rin g N ews, Vill anova E n g ineer, W ashin g ton Sta t e ~ngin eer, W ayne E ng in ee r , 
Wiscons in E n g in eer . 

E n tere d as seco nd-cl ass m att er Apr il 9, 1925, a t the pos t offi ce a t Minnea polis, Minne-
sot a, under the Act of M a r ch 3, 1879. Office, 37 E lec tr ical Build in g, Unive rsity of 
M in nesota . T elephon e, Mai n 8 177, Ex tension 51 4. Subsc ripti on ra te, $ 1. 50 per year . 
Adverti s in g rates upon ap pli catio n . " 



DOUBLE 
DOUBLECROSS 

BY GORDON DICKSON, A. '44 

fJ!J® F course, you rea li ze, Harriman,'' said J ohnny Pax
ton, hunching hi s long frame up in order to lean 
over the desk and stare penetratingly into the eyes 

of hi s chi ef executi ve, "That \\"hat I have to tell you is of the 
str ictes t sec recy." J ohnny straightened hi s back and f rowned 
s te rnly. 

"Tru st me." Said the o lder man tiredly, "Is it in connec-
tion w ith th e government ca ll fo r cement bid s?" Johnny's 
uncombable blond hai r bri s tled with surpri se and suspic ion. 

" vVhat do you know abo ut the government call for cement 
bid s ? O ut with it, Harriman!" 

"Only what you've to ld me in th e memos you send m e ten 
times a day," answered the o th er wearily. The li ttle man 
looked a li ttle despondent in spite of his spruce mu stache a nd 
ca ref ully pressed clothes. For the past three weeks-ever since 
the Government had a nnounced that it intended to build some 
ex perimental concre te ships and had asked cement companies 
for bid s and samples of their best product- J ohnny had been 
send ing him littl e memos. They invariab ly ran something 
like this: 
·Harriman: 

Does that new cement of ours look as if it will stand up 
under gove rnm ent tests. H ow are things coming? 
Paxton: 

And Harriman's ans\\"er \\"Ould come back like this : 
i\It·. Paxton : 
Yes. As well as poss ible. 
Harriman: 
Harriman eventually had thi s reply of his mimeographed 

and had sent back a few copies a lready ; J ohnny didn't seem 
to no tice any difference. 

" Vlell , Harriman," sa id Johnny, " I think that now is the 
time to let you in on my b st minute plan s." H e paused and 
looked at Harriman as i f for applause. 

"O h, yes?" said Harriman w eakly, feeling that he ought to 
say something . Th is wasn't qui te what J ohnny had expected, 
but he continued as if Harriman's answer had been th e one 
that he had expected. 

"Harriman,' ' said J ohnny, " When I took ove r the firm of 
Paxton Cem ent, Dad 's last words to m e were that I could tmst 
you." This was a slight understatement. Paxton seni o r 's ac tual 
words on the day of his retirem ent had been: 

"So help me God, I don' t see how they eve r g raduated you 
[ rom college. B ut th ey did and I 'm not going to inquire into 
miracles. Harriman can run the company a ll right if you don't 
get in hi s way too much. It' s your own soup, sw im in it, I'm 
off to Mexico. So long." 

" B ecause I do tru st you I'm leav ing you in charge of pre
paring the sampl e batch of cement we're submitting for gov
ernment test. I leave for \Vashington the day after tomo rrow. 
July fo urteenth is the day that sa mpl e is to be ready in \Vash
ing ton- that' s just three days f rom today. Make it up at the 
last minute and I'll fly with it by special p lane. I'm not tak
ing any chances. A no ther thing . I want you to watch Tanners, 
that new f o reman of ours. I haven' t any particular r eason to 
di strus t him ; but he's new here and it seems to me that he hangs 
around my oflice far too much . H e may have been planted." 

" \>Vho'd plant him and why?'' asked Harrim an, interested 
fo r th e first time since he had entered the oflice. He had no
ticed Tanners' odd secretiveness him self. 

"You know!" said Johnny, "Bell Cement and Stone Compa ny 
are putting in a bid the sam e as we are. Jackson Bell is an 
old enemy of ours and he'd try anything." 

"Is that ever ything?" asked Harriman, ri sing. 
"That's a ll ," said J ohnny. 
" In tha t case," said Harriman, runn in g a hand tiredl y through 



hi s wavy black ha ir, " I think I'll be ge t
tin g back to work." He turn ed a nd left 
the offi ce, leaving J ohnny \\"Onde ring what 
had been meant by the emphasis on the 
word "work". H e puzzled about it fo r a 
short whil e and then, di smi ss ing it from 
hi s mind, pres ·eel a button on hi s desk. 
A few minutes later T anners, th e fore
man, entered as J ohnny was trying to see 
if he couldn' t pu t a crease in pants of 
hi s rumpled tweed suit by clos ing the door 
of the offzce safe on an edge o f the ma-
terial. 

"Oh, Tanners," sa id J ohnny, di sengaging 
him self from the safe and sitt ing do\\"n 
behind th e desk. "I rang fo r you didn ' t 
I?" 

"Yessir, y'did." 
"Now let me see,'' said Johnny, "\.Vhat 

was it I wanted to te ll you?" He went 
off into a daydream, trying to remember 
what it was that had made him think of 
calling Tanners in to his office. Tanners 
waited pati ently. He was a solid sort of 
man wh o gave the impression of being 
able to stand quit e easily in one place 
without moving for an ind efinite period of 
time. Ju st now he took advantage of 
J ohnny's preoccupa tion to pull a too thpick 
out of a bulg ing pocket and chew on it. 
Johnny came to with a start to see Tan
ners chewing placidly and regarding him 
like a contented cow. 

~~~ANNERS !" said J ohnny stern
ly, "It has been ca ll ed to my 
atten ti on that you have been 

hang ing aro und my ofrice. In view of th e 
p<esent suspicions-I mean, in view o £ th e 
present ci rcum stances, this looks very sus
picious. \Vi ii you kindly favo r me with an 
ex planation ?" The foreman did not reply 
at once. 

"So !" sa id J ohnny triumphantly. "You 
fa lter, you are at a loss for word s. Better 
come clean, Tanners." Tanners' face mot
tled slowly. 

"I wasn' t neither at 
I was thinking. Like 
the other clay. 'Still waters run deep,' 
says, and it' s th e truth ." 

"Sorry,'' sa id Johnny, crestfallen. Li 
Tanners, he had of ten had hi s periods o 
deep thought misunderstood. 

"It's like this-" said Tanners suddenly 
with a burst of ent hu siasm. "I come up to 
get inspiration, that's what I did. Y'see, 
when I was young I a lways wanted t' be 
the head of a company an' I still do but 
every so often I get discouraged . Then 
I been coming up to thi s oflice and getting 
inspiration. Yep-" said ?v[r. Tanners, 
looking as if what he really wanted to say 
was 'yea,' "- inspiration." 

" \Vhy Tanners-" said J ohnny, then 
paused to honk loudly into a large blue 
handkerchi ef, "in that case come up as 
o ften as you like. Oftener, in fact. I'll 
tell you what. I'm going out to lunch. 
You can sit here in the office wh il e I'm 
gone. Do that every day I go out to 
lunch.'' 

"I don't think-" began the 
du~iou s l y. 

"Nonsense," said Johnny, leading him 
around behind the desk. "You just sit 
down there," he pushed th e reluctant Tan
ners into a chair , "and I'll see you after 
lunch." Johnny picked up hi s hat and 
opened the door. "See you in an hour 

o r th rcc, T anners," he sa id and closed the 
doo r behind him. 

The fo reman sat pensi,·ely for some mm
utes after J ohnny le ft. It wou ld have 
bee n a pparent to anyone looking on that 
he \\·a s in one of his per iods of deep 
thought. Final ly he picked up the ph one 
and dia led. A perky femal e ,·oice came 
o\·er the receiver. 

"Bell Ce ment and S tone Company." 
"Gimm e lVl r. Bell. Thi s is Tariners 

speaking." There was a click, a buzz, a 
short per iod of sil ence and then a deep 
and penetrating bass rolled out of the 
receiver. 

"Hey, Ta nners." 
"Yes, .Hr. Bell." 
"\iVhcre you phoning f rom ?" 
"11 r. Paxton's offi ce." There wa s a 

moment o f gathering wrath , then the bull 
voice cooed sof tl y. 

"Oh, so you're phoning f rom 1•fr . Pax
ton's office." 

"Yep." The ,·oicc cooed again. 
"A nd what, might T a k, arc you doing 

in Mr. Paxton's ofli ce in broad dayli ght ?" 
"Getting inspiration. " 
"GETTIN G INSPIRATIO N !!! " Tan

ners held the receiver at a rm s length for 
a sho rt whil e and then put it back against 
hi s other ear. 

"Yon sho uldn ' t shout like that, Mr. Bell ," 
he said in an injured tone. "You nea rly 
ruined my right ear. " 

"Unless you have a good explanat ion, 
your right ear is going to be th e well est 
part about you." 

"Not well es t, ~fr. Bell. You mean most 
\\·eli. " 

"DON'T T ELL ME WH AT TO SAY!" 
"Yes, i\Ir. Bel l. Listen, Mr. Bell." Tan

ners carefully related ever I 1ing th at had 
passed between him self • nd mny only 
a few moments befo 

"\iVell , Tanne , 
finally, "I'n o unting on yo 
that s· ) e of cement Pa. 

ove r s 
"G'b) 
But 

had lun eel with 
Bell 's re -headed 
you mus know; 

in a faint . 
very of ten?" 
bending over 

if that's what 
e Ju stice of the 

~ Ia ry. " \11/e just got ma rri ed, remember ?" 
"Oh ?" said _T ohnny, then, reali zing the 

situa tion, began to wobble again. " I fee l 
funny." 

"Oh, no you don't,'' sa id Mary, hauling 
him to h.is feet. "Once is enoug h for 
any tnan." 

Johnny st ra ightened hi s tie a nd pushed 
the damp hair back off hi s forehead. They 
walked outside. On th e front steps Mary 
paused to powder he r nose. Jo hnny 
watched her, speechl ess. She fini shed 
th e job of powd ering and turn ed to him. 

" \~ ·e ll," she said, ''I'll haYc to be ge t
ting back to the house, so T ca n pack. 
Dad a nd I arc lea,·ing fo r Washington in 
the morning." 

" \~l hat ?" sa id J ohnny. "But I thought
r mean-a fter a ll- th ey always told me-" 

"That a ,,.i fc went to li ve with her hu s
band after th ey we' re marri ed ? O f co urse, 
dear, but we'l l have to stay apart until 
your cement gets the contract. Then you 
can o ffer to take Dad's company zn a 
merger. \•Ve agreed to that." 

"Oh- cr-yes." 
" \Vhat are you so doubtful ->ounding 

about?" asked 1ifary curiously. "There's 
no danger of los ing th at contract, is there?'' 

"No. No dange r of that, but- " 
"\!Veil , l 'm glad of that. Dad is li able 

to ge t th e marriage annulled-or someth ing 
unl ess we're in a position to dictate to him . 
T have to be running now." She stood 
on tiptoe and ki ssed him, "Goodbye, J ohn
ny." 

ANNERS was still sitting at J ohn
ny's desk wh en the young man 
returned . H e was chewing con-

I y on a toothpick, his eyes on the 
ceiling and his pudgy hands fo lded over 
hi s comfortably protruding stomach. H e 
lo wered hi s eyes from the cei ling as J ohnny 
ente red and grunted. 

"Have a good lunch?' ' he asked. 
"U nh-huh," answered Johnny absent

mind edly. 
"So'd I," sa id Tanners, s tabbing a fat 

finger at the desk .on which there was a 
tray containing a pile of empty dishes and 
a few crumbs. "Had it sent up." Johnny 
stared at the crumbs absentminded ly, then 
<truck b • a sudden thought, lo eel at 

space. 

nteres teclly. 

gai nd scratched something out, 
1 days, we was married on a 
J ohnny sat down on a chair, 

1s chin on his hand and stared into 

"Do ou still feel the same way about 
her? " 

" W ell sir, if you mean docs th e rose of 
love sti linger in my breast, I can tell 
you tha t it does." 
"~se f love-' \iVhy, that' s alm ost po-

sq'p - ctr& ·ranners. ,, 
--~·~o·f~Pi'a~x~~~-•_ -•o;:"'\~_,·~o~t~it out of a book," said the .fo re

face. 
end 

man modes tly. 
"Well, I like it , anyway." 

sa id (Coll lillu rd 0 11 Page 222) 
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If you . can't find the w . 
A IS hot as sold mter with th nd you're h er, e water. and y 
Tuko you. h.::•~•Y ., u nowly wu ou. ,.up 
As you lightly dndflgently grip it bke?ed bear. . e t y . • emg f agitate the al·r. care ul not to 

dip it 

Y••· hO• ,bowing hOW n gluUon. '"" owuY •' <ondo< muUon. 

See hoW w.antonlY he disregards a\\ taste. 
When polite iolk issue cries. to them he simplY replies . 

"l'm patriotic. Don't let a thing go into waste." 

When you are s!r . 
you're havi etchmg out Just stop t t_lg lots of fun your gum. and 

o thmk 'b · 
you slip out what 

fo< ni« gid' \\ io ull righ'· inn '.umbl• •••' •' ni<!h'· 
To'"'' •h• olio<"" in hnnd-hold•ng bY • Ink•· 
11 you w••' •h• ,onl """"' 'hough <o gi<l' \\ mnY b• "'"""' 

-.•~ 'hecause her reputation is at stake· 

When '!' ' I s out there 



THE mOTIVE 
lii) EALIZING that in the future engineers will he
W come the dominant leaders in our society, we 
of the Institute have paid increasing attention to the 
social graces that are so necessary for the truly 
educated. Ever striving to become more socially 
adept. we have consulted the tombs and delved 
into the writings of the Queen of the Elite herself
Emily Bost. From her vast experience and experi
menting have been compiled a few of the more 
choice niceties with which one should be very 
familiar so that he may not fall into social oblivion. 

These have been selected for they seem to be the 
most prominent questions that occur in any discus
sion of what to do and what not to do about the 
campus a·nd on dates. Knowing that all of the men 
of the Royal Order of St Pat are interested in rais
ing themselves above the level of the ordinary col
lege student. we are secure in our feeling that they 
will strictly adhere to the maxims herein set down. 

~iris: If something seems amiss. and he's ma
neuvering for a kiss, 

~st know what you're doing 'fore you slap his 
mug. 

>r the stuff he may be chewin', as he coyly 
does his wooin' 

lead of gum. may be a chaw 
plug. 

' • "" hou\d be heeding. 
. EmilY Bost you s 

\eting ea\lng. . {or some soaP· o\ite grace. 
N w upon comP . hts bY ask1ng 'th measured P 

o d your ng and Wl 
And deman from your {ace. rs you dope. 
wash the catsu~ash behind your ea . . 
Don't forget to 



W HE I.T.T.J. (In stitute of Technol
'-1 ogy's T echnica l In ves tiga tors) is not 

a young organiza ti on. R eco rd s un
covered during the excavat ion of the base
ment for l'vlurphy Hall show conclu sively 
that the group elates back at least as fa r 
as th e erection of our present ]'viechanical 
Eng ineering building. The ofiices and meet
ing place of members of the I.T.T.I. are 
in an old broken beaker stolen fro m the 
Chemi stry Building dming E ngineers' Day 
Open House fest iviti es back in 1926. The 
beake r is now kept in F red's room in the 
Ma in E ngin eer ing Building. Having an 
honorary membership and being swo rn 
to secrecy, F red will not adm it o r tell any
thing-we hope. Record s of the I.T.T. 
are open for in spection by any engineer · 
student. Presentation of an Enginee rs' 
button for either 1947 or 1948 is the 
requirement for in spection. A ll recor 
fil ed in the waste baskets of the A t 
because thi s building is being guarded 
ing the emergency. 

neering education would be crippl ed and 
th e engineering students would then become 

fo t· the' r local clra ft board s. 
I.T.T.I. h tally 

11 ale 
all of 

Editor's Note: So that the members 
of the I.T.T.I. may continue their neces
sary and vital ~nvestigations in behalf of 
all engineers on the campus, without 
being molested or interfered with in any 
way, and so that all members who a re 
seniors and hope to graduate into other 
fields will not be found out and have to 
appear before the Bookstore Board for 
their refund cheeks which will only in
crease furlough funds, the editor feels 
that it is only fair that all names of 
members, including the author, be with-
held from this article. The author feels 
also that if his name were made known, 
he would be stalked by all the corn on 
the campus for the following revelations. 

black line caug ht hi s fancy. He won
dered just where the eng ineer read hi s 
answer since the reading hair cut ten eli f 
ferent scales. Trying hi s utmost to keep 
face with hi s honey, he quickly sa id-after 
a thirty-minute silence-"it says 'o ne." ' 
\Vith th e announcement of unity, the 
stunned engin eer floated to hi s feet ye ll 
. 1g, "That's it! That's it ! T he coeiiicient 

've been looking for!" Because of hi :; 
disco very, Babe P hace is now in a 

ense plant, and can not get in to the 
orces because of hi s job. 

opinion of th e I.T.T.I. it is most 
e that a once innocent SLA stu
now associate with t ru e men
ackle technical tasks and toy 
·ia l, but neve rth eless thi s case 

· ively that the leather case 

1ese ac tua lities-my con
ry, onfidential because con-

don' have one, suggested 

The purpose of th e 
out th e truth. Its members investigate all rtiiilii;;i;i;:;ilfijr'iit'tl~" 

e of the word "actuali 
change it when th ey 

end with th e same thing
a al Technolog Boa rd. attempts to sabotage the engineering stu

dents, and report their findings to th ese 
students in invisible print backs of 
their blueprints. That ,.· ...,.rlOO . .... 'Il 
ing students get blu 
in stead of only one 
findi!]gs of special 
are so amazing an 
o rganiza ti on feels th 
be printed in the TEe 
of the not-so-clever S 
sis t on stealing thi s m 
P.O. boxes o f their rig ful 
know that the I.T.T.I. h, 
as well as the numbers o 
deal s in Comstock Hall. Tw ases ...... ~--
been taken from our fil es for p 

Special agents have di scover 
society among the Business stu 
campu s. The name of this s 
Roya l Order of the Rum Hea 
propriate) and its purpose is 
enginee rs off of the campus. !\ ml.i - of 
the society are called Quincies, and me-..,!rric1l 
leade r of the 1941 -42 group is t little-
known sixth year Business Senior, u 
Phen.cil D. LaPida te. Our agents ~ip cl in 

me can be arranged through Hul-
e qedge, a serious senior su ffe ring from 

"'""llli~l'!'ie usual fo urth year spring quarter load 
of seven sa ti sfying credits. Hi s post of
fice box is li sted as 469,905, but we sug
gest that yo u check this number to be 
certain. If the Techno log Boa rd cannot 
help you, forge t abo ut the Bookstore 
Board and see your loca l draft board. 
After in te rview ing thi s group, you will 
find tha t you are a much mo re qualifi ed 
fellow than you had hoped. Your induc
tion will end all of your worries. 

the bud a plan of th is g roup to de s:-rnr ~III;::E:Cl~...,lli"" azement. 
the vital eng ineering labs in our buildings e tried to act amu sed as he discovered 

If thi s is the course that you decide to 
take, your direct contact w ith the I.T.T.J. 
will cease; but the I.T.T.I. 'would be very 
glad to put you on its mailing list as a 
receive r of its confidential bulletins, reports, 
and information of interest. To get on the 
li st, all you have to do is tear th e littl e 
metal doo r from your post office box, 
type-do not print or write-your name 
along the hinged edge, a nd drop it down 
the fir st ventil ator shaft that you come to 
anywhere on the campus. You will receive 
all I.T.T.I. mailing materia l promptly, as 
of our first ma iling date whi ch no one 
knows because one never knows, does one? 

as well as the Engineering Bookstore so that the center portion of the rule was mov-
that th e means and material s for a n engi- able. A sliding glass marked wi th a fine 

More news may fo llow, so keep looking 
back over your shoulder. 
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ffiORTiffiER 
mousE 

B L E 

SEZ 

OO
A VE you e1·er wished you were a 
lit tle mouse in a com er > Well I 
am and take my wo rd fo r it, it 's a 

nerve wracking business. My doma in is 
just sli ghtly larger than a sma ll co rner. 
lt is the T EC H NOLOG ol1ice, aud rig ht here 
I would like to say thott it seep1 s to me 
that i f you're going to publi sh a maga
zine you wouldn't- 11·ell, maybe I don' t 
know anything about publishing magazines, 
as I said I am onl y the mouse in the co rne r, 
but there are a fe w things I want to ge t o ff 
my ches t. 

In th e fi rst place, I would not mind thi s 
place it it were a littl e larger. H ow woul d 
you like to try dodging a teleph one book 
in a roo m only three jumps wid e a nd five 
jump~ deep ? Anoth er thing a bout thi s 
telephone book business ; it's thrown by 
some g uy th ey call the editor. I never 
have liked thi s guy since the firs t time I 
saw him. H e was tearing his hair, and 
screaming, " vVhat can we do with eight 
blank pages?" That should g ive you an 
id ea o f what goes on around here. There 
was a tim e when yo u could feast on candy 
bars, but some mercenary mouse-starver 
put th e candy in a s teel machine. No w 
I' m back to my o ld diet of sala mi sand
wich cru sts out of th e editor' s waste
basket. That guy could at leas t change 
to cheese sandwich es. 

I suppose you're not interes ted in my 
personal troubles so I will ge t back to a 
descripti on o f thi s chamber o f horrors 
where I Ii,·e. The reason for exi stence 
o f thi s place is to publish a magazine. 
That' s all ri ght with me, but why do they 
have to put up pictures all over the wall s? 
The pictures don' t help anybody. E ven 
the paint in them tas tes had. I can't read, 
but th e g uy who painted th em spell s hi s 
name P -E-T-T-Y. 

Then there is the fell ow who takes pic
tures fo r thi s so-call ed magazine. H e 
fri g htens me so badly that T shake for 
hours a ft erward . It isn't the light that 
he is always ma king a hig fla sh with that , 
scares me. H e jumps mo re than I do 
when it goes o ff , but, you see, he wears 
big, round glasses and has a long, hooked 

..,..·_ ' " ' 

nose. I see visions of a huge ow l g liding 
down to g rab me, th en I remember tha t 
ow ls don' t have a whit e s ti ck with fire 
on th e end drooping from the co rner of 
their beaks. Someday I am going to see 
him without tha t burning stick and I' ll di e 
o[ fri ght. 

It al so screms to me th at if you are 
go ing to publi sh a magazine you would not 
have a bunch of murderers doing it. They 
don't make any sec ret about it either. Right 
up on the wall in plain sig ht they have a 
key and over it is a sig n that says "K ey 
to :Mo rgue." E very once in a wh ile some 
one will rip the key f rom th e wall and 
with drooling lips sc ream, "I'm going 
clown in the morgue," and then you hear 
hi s laughter echoing cl own the ha ll. I can 
tell you, it is enough to make anyone shake. 
It gives me nig htma res just thinking wh at 
would happen if one o f th ese creatures 
sho uld catch me in thi s three by fi ve jump 
office. Not only is the pl ace small, but 
th ey clutter it up with desks, chairs, tabl es 
and wastebaskets just to make it harder 
for me to ge t a way. It seems to me that 
desks should be used f01· working on, but 
the only thing they use them fo r is sleep
ing. The edito r even has a specially sof t, 
linoleum top on hi s desk. 

Another thing that both ers me is; why 
is it necessary to ha ve a minimum of thirty
fi ve people in th e o ffice at all tim es? They 
are not all on th e sta ff because those who 
aren't go around asking who is on the sta ff 
until they find someone who knows som e
one who knows an ass istant editor. Then 
above all the uproar som eone will fo rce 
th e door open, s tick hi s head in, and shout, 
"Has anyone seen ] oe ?" The business 
manager at th e other end o f the room 
wakes up, climbs onto hi s desk, cups hi s 
hand s and ye ll s, "Does he have red hair 
and a grey T shirt ?" 

"Yeah," replies the g uy at the door, try
ing to force the door a little farther in 
o rder to avoid being decapitated. 

"Don't know him," yell s the business 
editor, crumpling up on hi s desk and start
ing to snore before hi s head slides between 
the book ends. 
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I t also seems to me that the poo r fresh-
1 

men coul d get their T EC HNOLOGs some other 
way than coming to the o llice on the af ter
noon that th e T EC HNOLOG comes out and 
say ing ll'istiully, "!had a T ECHNOLOG once." 

Tn th is insane mob, ca ll ed the T EC HNOLOG 
staff, someo ne likes me th ough because 
abo ut one ni ght a month he leaves a pi ece 
of clean whit e paper in the middl e o f th e 
fl oor and a lot of littl e pieces of cheese 
sca ttered around it. The cheese is good, 
but th ere is always ink on th e fl oo r around 
the paper and I get my fee t a ll bl ack be
fo re I can get on the pa per with th e cheese. 
In th e mo rning th ey pick the pa per up and 
ll'rite Edit orial across the top. 

All of the sta ff carry white wooden gad
gets .in orange leath er cases. \ >\! hat these 
things have to do with the magaz ine I 
ha ven't been abl e to fi gure out. They a re 
probably some diabolical in strum ents like 
the long black tube they call a peri scope. 
Thi s periscope is mounted in the office 
window. One o f th e editorial assistants 
( sometimes called a stooge ) sits in front 
of this periscope. Suddenly he will g ive 
a peculiar whi stl e and everyone in the o f
fice scrambl es towards the periscope where 
th ey bat tle to look into its black depths. 
Each one g ives the same peculiar whi tie 
as he stares into thi s ho rribl e machine. 
U ndoubtedly it is an instrument o f the devil. 

Sometime I am going to follow one of 
the staff wh en he "goes over to the Union". 
The Union is an orchard or something 
where they g row cherry trees. I know thi s 
because once when the illu stra tion s editor 
got the usual going-over-to- the-Union 
gleam in his eye, he said, "Who would like 
to go over to the Union with me and pick 
up a couple o f cherry blossoms?" The 
U nion mu st be an awfully nice place. I 
like cherry blossoms. Maybe they will 
move the TECHNOLOG office over to the 
Union. Anyway it seems to me th at if 
you are going to publish a magazine you 
wou)dn't-guess I wouldn't know, though, 
as I said, I'm only the little mouse in th e 
co rner. 
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· chief 
E ditor-In- . 

U thoughtfullY 
Bruce To~e masterpiece. 
latest creative 

Business M 
getting ITJ.~nager John Elliot h 

ney to keep th Lard at Work 
e og going. do g hiS regar In 

The writing editor gets his 
inspirations while thus en

gaged. 

W HIS group of pictures shows some typical TECHNO
~ LOG staff members hard at work putting out the maga
zine. All are members of the Institute of Technology and 
are very conscientious workers-don't we wish. Whenever 
the writing editor needs articles he merely goes out with his 
needle and induces some innocent engineers into writing 
them. And when the illustrations editor can't get cuts he 
sends a letter to Hollywood and gets an autographed picture 
of Lana Turner or some other cute little trick to bolster his 
sinking morale. Of course the only thing the editor has to 
do is see that his chair seat is kept warm for him. All the 
business staff has to do is get ads and see that the magazines 
are stuffed in the P.O.s and sell a few copies on the side. 
The business manager gets paid for making a lot of noise 
with a calculating machine when he could be using a slip
pery, silent slide rule. The combination of all these people's 
talents go to make up the greater Minnesota TECHNOLOG. 

A. rnemb 
er o[ th 

The feature editor finds lots 
of new material in the Union. 

er techni e business 
· que in staff . 

soJicitin using the 
g an ad. Prop_ 

)ne of the proofreaders making good use 
of Webster's Unabridged Dictionary. 

Selling magazines is a good job when the 
right people do the buying. 

The make-up editor sneaks a little rubber 
cement out while laying out a page. 



I 'Jll L t Wfl..IJ-
S(Jihf P(Jt 
(Jhr/ His 

Queen 
Betty Ross Ralph Doty 



TING 
ORMALL 
lucked. away 
Queen of Engin 

s teps of the Main 
accompanied by the royal bo 

T -shirts, a ll chest hair carefully 
the sons of Erin will greet the 

and Saint Pat appear on the 
at 10:00 A.M. sharp, 
lrumpeteers. 

Dean S. C. Lind will present 
Saint Pat's inevitable discourse. 
Queen proclaims the gala. day offici 
smashes a bottle of champagne on the 

address, followed by 
to business, the 

and whango, 

Assuming all arrive at Northrop, Dean 
present awards to the senior "Plumb Bobs," 
honorary group, stressing high scholarship and 
activities. 

The Queen (the lucky girl's name wasn't known when 
was written) then dubs Saint P.at patron of all engineers, with a 
gentle slap of the sword on his shoulder. Pat will recover 
quickly, though, and will proceed to knight each senior engineer 
as he ascends the steps and kisses the blarney s tone . 

When the ceremonies are completed, everybody will, with the 
Queen and Saint Pat at the head of the procession, adjourn to 
the parade grounds to commence the mile long parade through 
the city. 

PARADE 
HE big parade is going to start at ll:30 (it says here) from 
the parade grounds. Most of the floats will be made the 
las t minute , the fellows gelling together Friday night and 

w orking until they gel done- probably .all night. This year the 
floats will be made inside the south s ide of the stadium and 
Sat~rda.y morning they will be taken over to the parade grounds 
jus t before the parade. 

All the queen candidates will be in the parade accompanied 
by handsome engineer escorts. Engineering members of the 
University Band will furnish a little solid "jive" to keep the bG>ys 
"marching" .along. The blarney stone or a "reasonably accurate 
facsimile" will also be featured in the parade. 

The floats will be thoroughly censored this year by the Student
Affairs Office. It s eems that some of the floats las t year were 
not exactly appreciated by University Officials. AU organiza
tions building floats, which include engineering fraternities, tech
nical societies and freshman and sophomore mathematics classes, 
have been urged to build their floats with a war theme, not too 
warlike though, ·as weapons will be confine d to cap pistols and 
water guns so the casualties should b e low. 

The parade will make a loop of the campus and a. description 
will be broadcast over WLB from 11:45 to 12 noon from the steps 
of the EE building. The parade will then go down Univers ity 
Avenue to East Hennepin- across the river-up Nicollet Avenue 
to lOth Street-lOth Street to 3rd Avenue-3rd Avenue to Univer
s ity Avenue-up University Avenue to 15th Avenue and back to 
the parade grounds. 

" • AR.MOR.'f 
1 ~~oi RO . U.l(, ,\ 

lw~T'T UJ " o• Tt<H>JOLo•v 
Uwtv~on.fi t TV o, Mu.uJ&\OTA. 



OPEN HOUSE 
FRIDAY NIGH 

~HE open houses will be held all day 
CJ on Friday, and several of the deparl-

partments will have special shows 
during the evening. Each branch will at
tempt to show, by various displays. how it 
is helping out in the nation's war efforts. 

THE ELECTRICAL ENGINEERS will have 
their regular show again this year with the 
"Kissomeler" again on display. Just how 
this machine fits into National Defense is 
a secret that the electrician refuses to 
disclose, but it will have something to do 
with testing candidates for the position 
of Army Hostess and of course this is very 
necessary to keep up Army Morale. 

THE CHEMICALS are in sort of a tough 
spot this year. because they can't check 
out any chemicals from the stockroom to 
be used in displays. Instead, they are 
going to have a "Chemical Cabaret" with 
the doors opening at 8:00 p.m. Friday. The 
army will have a special chemical war
fare exhibit on display. 

THE AERONAUTICAL ENGINEERING de
partment will open the Oak Street Labora
tory to the public. For the first time the 
general public will be able to see the 
giant wind tunnel. constructed last year, 
and also see how models are tested in the 
tunnel . They will also have on exhibit a 
glider that was built by the University 
Glider Club, and among other things a 
pressure tool used to lest the effect of 
pressure on fliers . 

THE AGRICULTURAL ENGINEERS are 
bringing over a full display of tractors and 
other farm machinery and will have this 
exhibit set up in the Armory. This exhibit 
should prove quite interesting and will 
show the many modem improvements the 
agricultural engineers have made possible. 

THE SCHOOL OF MINES will have the 
metallography and metallurgy laboratories 
open to the public and one of the most 
interesting features of this exhibit is the 
demonstration of actual assays of gold 
and silver ore. This should prove of spe
cial interest to all the taxpayers who will 
be able to visit the show. 

THE MECHANICALS will have the only 
exhibit that is actually working for Na
tional Defense. It will be the foundry and 
demonstrations of casting will be shown. 
The foundry has a coke-burning cupola 
furnace and also an electric-arc one 
where parts .are cast and made for use in 
defense industries. Another feature of the 
mechanicals' show will be the operation 
of a complete power plant. The plant will 
be complete with boilers, engines, and 
everything and will be used to provide 
power for the other mechanical engineer
ing exhibits. 

THE CIVILS are rather handicapped be
cause they won't be able to put on display 
the many things that they are contributing 
to National Defense such as highways. 
dams, bridges. and defense plant build
ings. A downtown insurance company 
has loaned them the use of its "Stero
meter.'' a reaction meter, so that the pub
lic can take the wheel of an imaginary 
car and test their reactions to the various 
hazards and problems of everyday driving. 



FIE'LD DAY 1:00 P.M. 

HE cry "play ball!" at 2:00 p.m .. Fri
day, will open the sports events and 
fun contests of the 1942 Field Day. For 

at that time round one of the kittenball 
tournament will commence on the Fourth 
Street intramural diamonds. Teams from 
each Tech department will then compete 
for chances to play in the second and third 
rounds to be played Saturday. 

Between the second and third kittenball 
rounds, free refreshments will be served to 
men wearing Engineers' Day buttons. 
Then comes the novelty of Field Day. Sev
eral of the queen candidates will guide 
small pigs over a course filled with saw
horses and other obstacles. Be sure to 
come and root for your favorite . 

Other events will be a 100-yard dash. 
an egg-throwing contest. and an egg and 
slide rule race. 

For the maple alley fans a bowling tour
nament is to be held. So, if you want a 
good afternoon of sport remember the day 
is Saturday and things start happening 
at 1:00 p.m. 

We'll be seeing you there. 

RADISSON 9:00 P.M. BRAWL 
HE active engineer will attend and 
enjoy all of the many events of the 
two day celebration a .nd on his must 

list will be the greatest event of all, The 
Engineers' Brawl. 

Climaxing Minnesota's great 40th En
gineers Day celebration, this event will 
be held Saturday night, May 16. in the 
beautiful. spacious Ballroom of the Radis
son Hotel. Featuring the swing music of 
Wally Drieling. popular campus orchestra, 
and a glamorous vocalist, this dance is the 
social event of the year for the engineer. 

With a background of "Engineering for 
Defense," intermission entertainment will 
feature many spectacular surprises among 
which are-they're supposed to be a sur
prise, I almost forgot-and will be presid
ed over by St. Pat and his Queen. 

The Brawl will serve as a fitting windup 
to the three day holiday of fun and relaxa
tion which has been so well earned by the 
hard-working engineers soon to be enter
ing the important positions of our war in
dustry. 



Director of this y e ar's E ngine ers ' Day is Carrol Martenson. 
You may us ually find him at work in the Te chnolog office 
where h e serves as illustrations editor. This good-looking 
friendly fe llow has proven himse lf capable in every way, 
b eing a Junior in Aeronautical Engineering and ,a member 
of A.I.Ae.S. 

As Engine ers' Day Chairman Carrol has shown the 
ability to make things click. Able and efficient committee 
chairmen were chosen and with their willing help work 
p rogressed a s smoothly as any such job can. We have been 
promised a gre at Engineers' Day, and judging from the type 
of men dire cting operations, w e will get it. 

SUPERIOR MEN 
MAKE THIS YEAR'S 
ENGINEERS' DAY 
A SUCCESS 

John "Morgenthau" Uppgren has th e 
jo b o f co-o r din a tin g expenditures fo r 
E n g in ee rs ' Day. No m o re ca n be sa id 
fo r th e headache J o hnni e has pe rpet ua l
ly. Ass is tin g J ohn are J ea nn e Ga lli e n, 
E uge ne A ndrew s, Jo hn Gla ss rud, a nd 
Gene \•Vhitac re. 

Curt Larson, cha irm a n o f th e Field 
Day co mmit tee, has rea ll y put fo rt h to 
g 1ve us eng in ee rs a bi g fi e ld day. Cur t 
1s on e o f t hose hard w o r ke rs. vVo rk in g 
wi th Cu rt are T om Brown, bo wlin g ; 
Dave McC lu re, K itte nba ll ; R a lli s B is ho p, 
field eve nt s; and D oug las E ng un. 

That b ig dance at the U nio n 1s be ing 
p la nned by t he fe ll ow w hose " pic" is 
ri g ht he re. Jim Johnston p ro m ises eve ry
o n e a g reat t im e. A lso do in g t heir part 
a re J o hn B ecke r, ent ert a inm ent ; Er ni e 
Boo ts, ti c ke ts ; E d P rosze k, deco ra ti o ns; 
a nd J ea n Z ie rke, co n tac ts. 

Bob Champine is 111 char ge o f the pa
rade; n ee d m o re be sa id , o th e r tha n he 
w ill m a ke a so lid loo ki n g process io n. 
He lp in g B ob are J oe H . BeV ie r, s ub
comm ittee cha irm a n ; B o b Hill , fr os h 
fl oats ; L ie f E ri ckse n, So phom o re fl oat s; 
G reg Ga nl ey, J unio r fl oa ts ; and J e ro m e 
J uliu s, t ra ns po r ta ti o n. 

Jim Woodbury is su p rem e com ma nde r 
a nd o ve rsee r o f t he co mmi ttee in c ha rge 
o f t he knighting ce rem on ies . Jim has 
ar ra n ged a fi ne prog ra m a nd o ne t ha t 
shoul d make t he ce re m o ny a h ig hli g ht. 
Help in g h im are R oa ld E ve nson, Jack 
E ntri k in, L e roy I ve rson, li·I a l So re nso n, 
a nd Cla ire ln ge m a nn . 

Bob Wasley, publicity c ha irm a n, han 
d les th e queen co n te s t, radi o program s, 
ne ws pape rs, a n d specia l s tun ts. \ "1 o rk
in g w ith Bob are D o n Franke, B o b 
P latt , B uzz G ibbs, Bob Abra ham s, J ack 
R oc k we ll , Geo r ge H e ll e r, Ca rl Boem c r, 
D ick J o hn so n, \ •Va lte r A nde rso n, Cha r les 
Segire, Bo b \"' il ho rt , Mary Sawy e r, a nd 
La r ry Bens ton . 

vVh en y o u a re approac hed by a pe r
s is ten t bu tt o n sa lesm a n dir ect yo ur co m
m ents to Les Kurrasch, button sales 
chairman . H e ha s e ng in ee red a prett y 
sm oo th program th is yea r. D o in g th e ir 
share are Clare nce \ •Vil d, B o b P latt, P aul 
Co ns tant, Geo rge P ea rso n, Larry Ben
sta n, A lden Leve rson. 

T o Lin Power fa ll s an important jo b, 
th at o f sh ow in g what e ng inee rs can do 
fo r defe nse. Li n is cha irma n o f Open 
House ; under h im are Art J ones, Ae ro; 
Darre ll vVa lke r, A g. ; D o n Dr uckey, 
Chem. ; R oy Lin dsey, Civi l ; B ob Giant
va lley, E lec t; D on Schiavo n, lVIech., a nd 
Go rdy R o nken and K e n Casse lm a n, 
M in es and M e ta llu rg y. 

Bob Reynolds is in c ha rge o f th e o f
fice, a nd it rea ll y see m s bus in ess like. 
vVa s ley ha s he lped R ey no ld s ou t quit e a 
bi t by hav in g q uee n ca nd idates fi le at 
th e o ffi ce. It rea ll y g i,·es Bob's j o b a 
rea l atmos ph e re. Th e fo ll owin g ass is t in 
offi ce w o rk: Ge rtrude 1\Iars h, Be tty Ja
cobse n, J uan ita R ippbe rge r, Ma u ree n 
Ah ls tro m , a nd Cha rl ott e Fa us t. 
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1lte S:i~e of 

SLAPSIE MAXIE DRULMAN 
(The ~rue 11ts portrayed i1r th e fo llowi11g biography represe11t th e 

school experie11 ces of a 11 0! entirely imagi11ary typical jonmalism 
stu-dent. An)' s imilarity, hozc·ever, to any pa.rticular 111 embe·r of 
tlrat notorio us school is pu.rely i11teu.tio11al. H ere, th en, is th e 
biography of aJ1 oth er f rustra ted stu.de11t ; a falle111 arch i11 tir e 
".Mm·ch of Ti111 e.") 

IMULT ANEOUS with the chaos preval ent in Europe after 
World War I an event occurred in the sprawling swamp
lands of Corn County, New York, that passed without 

notice among the qui et fo lk engaged in di stilling the necessities 
of life. It: ·was in thi s small village of Rye, that S lapsie Maxie 
Drulman first made his appearance in this civi li zed world . Here 
he lived and grew despite hi s Uncle I ssy (a mercy killer at hea rt ) 
who said, "It shouldn't happen to a bog." The detail s of hi s 
early carnivorous existence with hi s closest f riends, a small alli 
gator and two cottonmouth snakes a re unknown, shrouded for
ever in the treacherous, murky waters of the mi sty swamp. 

Exactly how and why Maxie ever came to Minnesota has never 
been discovered. Few, indeed, rem ember the young, backward 
lad who appeared on the campus that rainy day in the fa ll of 
1936. Frightened by thousand s of new faces, this homesick lad 
sought ref uge in the dark subterran ean cave rns of Pill sbury Hall. 
Groping his way through the misty passageways, he was suddenly 
surprised by a flying bottle that knocked him sprawling through 
the swinging doo rs of a dingy office. 

H e, Slapsie Maxie Dru lman had made a g reat discove ry; 
gone was the homesickness that had been clutchi ng at hi s liver, 
fo r here in the dark recesses of P ill sbury was an ofl1ce with the 
environment of hi s native swamp. Thi s, he knew, was where 
he belonged- in the office of th e SKi-U-Mah. 

With a fiendi sh vigor he plunged into· hi s new-found work and 
in the rapidly passi ng months there came from thi s office a g rue
some se ries of sto ries which have never been surpa ssed for 
go riness and horror. Acclaim was hi s ; offe rs for hi s wo rks 
came in greater and g reater numbers; people forgot about other 
lesser characters such as Frankenstein and Dracu la and clamoured 
fo r the stories of S laps ie Max ie Drulman; chi ldren fo rgot comic 
characters and shuddered over the latest exploits of "Blood Clot 
and his Hemo-Goblins" whose monthly adventures in gore and 
murder shocked and thrilled th e f rightened masses. The nati onal 
death rate due to heart attacks increased to a dange rou s high 
and people no longer ventured out in g roups of less than 500. 
Hi s g reatest honor came in the fall of 1939 when he wa s asked 
to join the staff of the Minneso ta Daily. 

By the winter of 1939 a declaration of a national emergency 
was imminent when suddenly the sto ries ceased. Vani shed com
pletely f rom the newsstands of the nat ion ; gone was the go re 
of S laps ie lvfaxie Dr ulman . A new journali sm building had 
been constructed by the Un iversity and the Skum ofl1ce had been 
moved to the new clean quarters. Here in the f resh a ir and 
sunshine Drulman was lost, gone were the surroundings that had 
driven him to g reat achievements, no longer was he able to write. 
In desperation he attempted to replace hi s old surroundings by 
importing spiders, snakes, and bats but to no avai l. H e even 
hung pictures of g irl s he had been out with but it wa s no use ; 
hi s days as a g reat writer were over. 

The effect on th e general population was immediate. No longer 
did people hide in their homes after sunset; gone was th e mortal 
fear that had been clu tching at their hearts; ch ildren returned to 
their nom1al enterta inment: a horrible era had passed; normal 
living once more returned to the U. S. A. 

But what of Drulman? Now a broken man, he remained in 
hi s ofl1ce, not daring to venture into the outside world . \•Vith 
hope of recovery almost vani shed, he tried hi s ace in th e hole, 
but nature trumped; he tried to write humo r. 

Working night and day, the now greatly worried Drulman 
turned out article after a rticle only to have them returned by 
the publishers to be used by the Daily as fi ll er. 

His feeb le attempts at writing now appeared solely in the oue 
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Tech News 
"NI:WS BY A BUNCH OF SCRI:WS" 

School of Mines Society • The meeting of May 12 was held 
in the catacombs benea th Appelby Hall. The meeting was held 
in the bea utiful Lounge Franswaa on th e 600-foot level. President 
Bill Glenn, presiding over the meeting in the traditional costume 
of miner 's lamp, pick, and shovel, discussed plans to put the 
Blarney Stone throu gh an 800-mesh screen. 

A.I.Ch.E. • The last mee ting of the spring quarter was· held on 
May 12 in the new a ir-cond itioned audito rium on the sixth floor 
of the. chemistry building. High point of the meeting was th e talk 
by Dean S. C. Lind on "The S ix P oint Coordinate Complex, Re
fl exes, and Analomous Valences." \•Vhen a freshman chemist 
asked the Dean a quest ion he couldn't answer, th e Dean just 
twi sted th e poor kid 's arm. 

I.Ae.S. • At the last meeting oi th e Society, Prof. J ohn Acker
man spoke on "Superchargers," or "'v\lha t Does the University 
Do with Your F ees?" The meeting was fo llowed by a styl e show 
at which Evon Nollette of th e Mi1111eapolis T im es presided. Dale 
Drunkliquor, Aero senior, modeled a neat gunny sack tweed suit 
compl ete with a Bunsen burner hose belt , a detachable cl ip for 
a slide rul e, and ex tra size patch pockets to accommodate a T
square. 

A.F.A. • At a meeting held on May 12 in the foundry of the 
mechanical engineering bui lding, plans were made to send fudge 
to all fo rmer Institute men now in the armed services. To put 
this patriotic work on a mass production basis, the fudge will 
be cooked in a Detroit Rocking furnace. The molten fudge will 
then be cast into al uminum sand molds. 

Parking Problem Solved 
To allev iate the desperate parking situation on the campus, the 

Board of Regents, at its meeting of May 12 voted to sell Coffman 
Memorial Union and Comstock Hall to the Cosmo Wrecking 
Company of Minneapoli s to provide a pa rking area on the site. 
Offic ial s of th e Cosmo ·wreckin g Company sa id that demol ition 
of these two buildings and completion of the parking lot should 
be in time fo r the Engineers' Day Sunlight to be held in the out
door ballroom of the former Coffman Memoria l Union. Not only 
will this move provide a considerably enlarged parking area but 
it will eliminate two campus eyesores. 

Selmanoff to Investigate Curves 
Gene Selmanoff, Met.E., has recen tly been appointed editor-in

chief of th e Nati onal Corset Manu fac turers' trade magazine, the 
Tight S queeze. Since leav ing ~Iinneso ta, where he was an ass ist
ant editor of the fa med TECHNOLOG, Gene has been connected with 
the magazines 1-f/ hiz Ba11g and Fre11 ch S tories. In a recent letter 
to the TECHNOLOG, Gene wrote that he is glad to get back into work 
connected with engineering. He said that the st ress and st rain 
analysis involved in des ig11ing corsets becomes qu ite involved due 
to the large number of curves, proj ect ions, and alternate heavy 
and thin sec tions. 

remammg publication over which he had control. Embittered 
by the turn of events, Maxie grew sullen and resorted to the 
writing of attacks against the engineers whom he blamed for his 
cond ition. But he was fr ustrated and nothing that he could 
do would erase the utte r fai lure that was his. 

And so the ri se and fa ll of S lapsie Max ie Drulman, who might 
have been one of the greatest writers of all time, is thus recorded. 
As a climax to thi s sad story it was di scovered that he is no\v 
empl oyed to sweep out room 37 E. E ., office of a famo us campus 
publication. 

ZIL 
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Heck With Classes; 
It's Engineers Day! 

Institute of Technology stuclents-2,300 of them-will forget class
es and laboratories Friday and Saturday to celebrate the fortieth En
gineers clay. 

The clay opens at 10 a.m. Friday when engineers w ill 
tween Experimental Engineering and :Main Engineering. 
Lind \vill g ive a short talk. 

gather be
DeanS. C. 

St Pat will be introduced and then the queen will proclaim the day open 
by breaking a bottle of champagne on the flagpole . After the mad rush 
to lap up the champagne, free maps of the campus will be distributed and 
everyone will march to Northrup auditorium for the knighting ceremonies. 

It I Out:' ~DW' th:~l~~~~~yses~~~e e~~:tf:rk~: ~~~t~ 
S eel by St Pat, he will rush for-

e e ward to kiss the queen. There 
is no award for embrace-enclur-

B J. M ltb a~1ce; the co_mmittee deciclecl that 
Y lm a Y H d T · virtue was Its own rewa rd. 

Ca,;tin r,; traditi on aside, the new Q( -Up tmes Th f t f th fi ld · · . " . e ea ure o e e and g reater MINNESOTA I ECHNOLOG f U d . . . 
appears today in a splash o f ,·ivid or coe s day on Saturd_ay IS a ~;ng 
col':' r". . . ....... .. • .. ,=~"""'ti~"'Y~l!!'P'". race. ~oeds ':"'Ill race With 

J-.: ecp mg tlt c cu ltura l betterment of ,, * ,, "; ··· squ~almg ptgs through 
enginee rs in mind, TEC:H NOLOG P,re- .: ;)"~., · ~ vanous obstacles. This 

Arthur D. Bnckman and ea rn ed a round for ready ref- " . , .. · .. ' '] ,P ,. Saturday nio-ht the annual 

sents "Et iquette for Engmeers, a . ~t· / ..., ·,*l event .should provi de 
. helpful art icl e that may be torn out ~-. ·· j ';', ' '~~ ,, something to see. 

''Eure/w, 1 hm'e fouud ·it." ercnce. in any : mergency. . ··,. . :?lf.~l· . . . ~ brawl will be h~lcl in th e Radis-
, · . · . . . • . I 'art• cularly mte res tmg to Umver- . :,.t. · . 

. fhe IJl l en~10n of a new engm e wht ch may re ,·o lutio t_lize the sity students at this time is the fiv e ' , 1~· ..<_, sc:m hotel from 9 p.m: to 12 Imd-
!tfe of m~n k111 cl was an nou11ced yesterday by Art Bnckman, page,; ahonl E ng ineer s' day. Leav- .f ·~ ~ '.~:; .. ·" ~ mght. Th~ugh nothing definite 
fech sentor. " .. ' : . J f '' ,, ~.-hoo., ~ ~ --1 : .. ; _ ·· · ··-· _ ..J " - ' 



. .. .... • --.. .. _.. . 11\.. ~a.JU JC:.::>LClUdy. 

T he new engine RUNS ON FOUR CYLI NDERS 
which are propelled by the explosion of fuel vapor . The 
fuel used is low-boiling pe,troleum for which no use has 
been found before. Brickman has named thi-s fuel, gaso
line (shortened to "gas" by fellow workers) . 
The events leading to the invention of the "gas" engine is 

the STORY OF UNTOLD HARDSHIP AND COURAGE. 
Since 1890 Brickman has confined himself to his stuffy, dark 
booth in the Harvard Grill working on a new engine because 
he once heard that " if you make a better gin, the world will 
bea t a path to your bar." O nly he thought the word was 
engine. 

The inspira tion that led to perfecting the "gas" engine oc
cur red in the mind of Brickman one day in 1940. Bri ckm an 
was taking a bath because he accidentally fell in a tub of 
wateL Afte r fi,·e minutes delousing. Br ickm an, in the manner 
of Arch imedes, jumped from the tub and shouted, "Eureka, J 
have found it!" 

de;e~~i~~ti~~o t o pres;nt engi
neers with t he best in lit era
ture, Technolog at great ex
pense secured fo r t his issue a 
gripping fictional story about a 
young engineer who attempt s 
t o build concrete ships. 
l3ring-ing you the low-down on the 

happen in g-s in th at "B·lack Hole of 
Calc.utta" known as the TECHNOLOG 
office is a revealing interview with 
the off•ce mouse. Holding back noth
ing-. th e mou se g i,·es you the naked 
truth. 

Famous around th <: \\'Oriel are th e 
TEl ' II NOLOG jokes over which Arts 
coed;; g-iggle, darn smooth General 
coll ege kid;; ;;cream in hys terics, and 
the medics condescendingly smirk. 

~ ~----

.:.-- . ; .. :it: 

C ocd and nc·w boy frieud . 

This coed has been driven t o 
desperate straits by the g rowing 
lack of men on the campus. Ques
t ioned about her reasons, she r e
plied, "I cannot bear to get along 
without a man. And it's easy t o 
see that t his here is a ma n ." 

New Publication 
l?u mor has 1"t tha t a11 Cl lcrgctic little 

gro up of jo unwh~w1 stude nts 1.t~<ifl publish 
a. h·u111 oro us pamphlet to be called S ki- U 
J\lah. Th e floi/11 c.d cnds its best -:.c•ishcs 
to this bmt:c little band. 

ll cl[JJJ Cll . 

Service After A While 

Seven In st itute o( Technology 
students were in serious condition 
today in Uni,·ersity hospital aft t r 
being starved fo r 89 hours waiting 
fo r food in the Un ion Gopher Grille. 

T he students dropped into the: 
Gr ill for a mid-afternoon snack two 
days ago. Th ey all o rdered grill ed 
pickled-ham sandw iches and malteds 
with two eggs. T en hours later 
th ey began to g<.: t uneasy and won
dered where thc i r ord ers were. .t\ t 
the end o[ 1'9 hour,; a kindly medi 
cal student found them an d h•·ought 
them to th e hosp ital. 

Some unscrupulous persons haYe tried to horn in on B rick
man 's fo rtune. For example, one Hen ry Ford of Dearborn, 
Michigan, has written Br ickman say ing he invented a horseless 
car riage wh ich used a "gas" engine many years ago. Brick
man just answers ph ilosophicall y. ''You can't reason with 
crackpots." 

F unny is th e a rticle ent itled S /af> 
sie Maxie Dntlwa.n ; in te rest ing to 
engineer s a re pictu res of their tech
ni cal societies. A new edito rial page 
g ives student engineers an oppo rtu
nity to exp ress their opinions and 
th eir feelings conce rning the Uni
versity. 

St Pat Qo.u to. Bat 

~;\ A I 
Doily Survey Finds Out Lots I 

Tlte Doily .mruey -is more sc-ientifica./ly cond~tcfed doomed if we persist in this v ice/ ' Dr. Hulbi rt Yo Yo, I 
fhan most polls. I n addt/'1011 to tlt c reg1tl01· prac- professor of acu te a lcoholi sm, sa1d recently. T he sur-

1/ccu'Ude, 'tf~J • • 

tices of other polls, th e Doil~· COUNT S AND vey findi ngs : 
TOTALS UP THE BALLOTS befo·re an!lowrcing Eat some time of the day . . ... . .. 99.8 per cent 
results. Eat two times a day . . .. . ....... 43.6 per cent 
Engineers are o-oino· to participate in Eno-ineers Eat three or more times a day .. 23.5 per cent 

. ~> .0 0 N t 7 6 per cent day this year accordm<Y to the results of a recent , ever ea · · · · · · · · · ·: · · · · · · · · ·: · · · : 
. ' 0 . . 1 he Un10n foo d servrce has enli sted •n the combat 

Doily survey of campus opm1on. to erad icate th is horr ible vice. When a student orders 
When th e Doily asked Univers ity s tudents, "Engi- food the service makes him wait fo r 164 hours. lf 

neers are going to part icipate in Engineers day, a ren't he still wants to eat, they put h im out o [ his mise ry. 
they?" the returns were: The foo d service has promi sed to extend the same 

Engineers will participat e ... . .. .. 107 per cent service to its employes. . . 
Engineers will not participat e ..... . 58 per cent Another vital question upon wh ich campus opm•on 
No opinion .. . . .. . .. . . ........... 20 per cent was sounded out is "Why is it done on the ri ver 
What are engineers? . . . . . . . . . . . . . . 4 per cent bank ?" The reasons g iven were: 
B roken down, the figures reveal that persons on the Beautiful Scenery . . . . .. . ... 0.1 per cent 

University campus a re laugh ingly call ed "students." Girls . .... . .. . . . .......... 39.0 per cent 
The word is probably derived f rom the word stewed. Are you kidding? . . ....... 23.9 per cent 

Some said that they thought that g irls pa rticipated T he resu lts do not add up to 100 per cent because 
in Engineers day a s m uch as engineers. "They give only 63 students were interviewed for th is quest ion . 
their all," was one opinion. Th e Doily is now readying a sur vey on, "Shoul d water 

Answering a second survey question, students re- with a hyd ron ium ion concent rat ion of more than 20 
vealed that they a r e 111 the throes of a ter ri ble vice per cent be allowed to be sold within five miles of the 
called eating by medical men. "Our civil izat ion is U nivers ity?" 
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ELECTRICAL 
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PLUMB BOB: El liott, Drinkwater, Br ick man, Dahlstrom, Doty; Atkins, 
Eck lu nd , Han son, 1-Iugus, Peterson, Souba. 

· CHI EP SILON : Dienhart, Anderson So uba, Laursen, Ryder; Silgen, 
Swanso n, \ Vhelan, Andersen, Finell i ; Fosness, D ahl gren, Doepke, Person, 
Pitts. 

ETA KAPPA NU : Becklund, Haugen.J. Schult z, Mora n, Stinger , Semmer; 
Leslie, Ebeltoft_.. Roehl , Ch u, Hays, u ordon; C. \Vulfsberg, Va n llraak , 
A. \Vulfsberg, 1•altin, Feigal, Engstrom. 



PI TAU SIGMA : \\' edge, Die r s, Se tterho lm , E u stis, A lgren , Lin tlq ui s t , 
B r ick m an; llick n e r , .Me lby , Atk ins, R ic ha rd, Cook, T o re ll , .M ulla n ey; 
Schiavon e, H arde n , B lock, O lson , \ Vinter, Ladn er, Pe terson. 

TAU BETA PI : Selma n off, Brickma n , Pe te rson, Do ty, Jacobson , Schult z; 
Lie bfeld, S undvor, Dahlstrom, Sargent, Ricbard EHiott; Harden, i\el son, 
\Vulfsberg, }~!augen, Solsten, ~{yers; Dienhart , Eus ti s, Liudqui s t, J ohnson, 
Livingston, Carl son, Souba. 

PI DELTA N U : Stickles, Trapp, Mu edeking, Kra use; \\"e staby, Arnold, 
Nofel, Newcomb. 
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A.S.M.E.: Power, Ilare, Frawley, Peterson, Brickman, 'ltfitche1l, Richard, 
lllock, Seterholm, \Vinter, Tong; l-Iall \ Vedge, Anderson, P. Anderson, 
Mot ! MacGi llivray Bandli, S ilberg, 1Ielgaard, Peters, Ringoen, J ense n ; 
Rona'rne, Ferlaak,' Lindsey,_ Torre~l, Peck, Bloch, Donal~son, .Broback, 
Collin s, Svoboda, Larson; Rtede, ~ftlls, Abbott, Sass, Kartank, Hill, Scott, 
Blomqui st, Brandt, Nicol, V. Anderson; ~Ioorh_eadt.-... :Melcher, Sch iavone, 
Eust is, Boutin,_ ·McConaghy, Burggren, Scrohschem, lJters, Olson, Krantz; 
R. J oh nson, 1\[cCarthy, Douglas, Bjorkman, Bendzick, \Vagner, Irons, 
Gray, Lindquist, I-I. Ol son , Mullaney. 

A. I. E. E . : Franke-.~. Sundvor, Ecklund, Kuhlmann, Engqu ist, Fait in, D . Jense n, 
Constant; Gay, ~kberg, II anson, Rosecrans, ·Morrow, I-I. She ldon, Powers, 
Tacobson D. Sheldon; Semmer, Siefken, Vanllraak, Gordon, Schultz, 
l rvi ng, Rickett s._ Giantvalley, Schmidt; Lovshim, Mooers, Birchard, G. 
Smith, Bostad, !Sou tin, Stone, Kapacz, Drommerhausen; Zeiher, Hau~en, 
DeRosa, Burns, C. Swenson, A. Jensen, Ray Schroeder, Kuhlmann, Rov1ck. 

A.S.C.E. : Beci, Laursen, Fleischbein, Kinney, Dahlgren, Ekberg, Silgen, 
Swanson, Anderson; lt£. Anderson, Peterson, Heglund, Schmidt, Luedke, 
!jargent, Konoszenske, Finelli, George). Joh nson; Rood, Goldhammer, South, 
R e id, Whela, Fosness, Nolan, Berg, :,ell; Volp, Benzick, Doell, Carpenter, 
Miller, Burleson, Lien, Jensen, Clayton, Schaefer; Vesely, Ryder Doepke 
Apker, Person Erickson, D1enhart, Sh imer, Pitts, Steen berg~ Yuzna' 
K. Anderson, D. Nelson , Juliu s, Skog, Opland , Hin neber, Hosfie id Short' 
~ouba, ltiartz. ' ' 



A.I.CH.E.: \ Vcbking, Durgess, Gullings, Cisek . \\'iding . .-\nder~un, Decker; 
~Iars ton, Sch liem, . Brownb Flaherty, Abraham:', ~ut or. Platt. \'an s trum ; 
Sorenson , Frank, ]felvig , ahlquist, Rhode"', GuJJick<=nn. :\lichel. 

A.S.Ag.E.: Larson, V. J oh nson, Lindow. Line:-, Rruwn. \\'alk~r; Erickson, 
E. J ohn son, ~fa ttson, ~'ordahl, Brownell, ~lc;\' abber. 

A. I. M .E.: J a nse n, Ol so n , :\fadse n, R enne bold , Cro~by, ~an-..t'IHI. Flliot: 
Ca rl son , N ovak, R a nkin, J ohnson , Dahlber~. H ut ala , 01-..un, Erickson; 
Kendall, Ol son, Glenn, .~\ nnand , Stephan, Staniu~::. Xo thaft. 
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ALPHA RHO CHI: Siems, Richardson, Jones, Droppin g , Burton, Arnal, 
Ce rny ; I-Ioles, i\Ialtby, Hussey, Ackerman, Johnson, Compton; Bakke, 
T ay lor, Swan, llehm, Khalil, A.ianuel, IIoganson; Powers, Flvnn, Field, 
Tammen, I-Iill strom, 1-Iennig, Raun. · 

T HETA TAU : Teske, Gerace, Co mstock, Tyler, Johnson, H oe rschgen, 
Schlechten; ~ti ck, ~[ads en, DeLeo, U nd erwood, Ne lson, J\foxncss; H olden, 
'Matt son, lloyum, Anderson, Dersman, Thorson. 

S IGMA RH O : Rebholz, E lli ot , E ri ckson, J, :\1itche ll, 0 . Mit che ll ; Mattson, 
Stan iu s, Glenn, i\ fahon: Howes, Toepel, Annand, Cha ndl er, Durke. 



K APPA ETA K A P P A : K n ight, Erickson, Ha_ys, S ie fken, l~i sh , R iela n d, 
Constant; Ekbergt Gay, Semmer, :Moorhouse, Lunda hl , Le land, E n gquist , 
Junt illa; Smith, ~ oran, llarron, Kuh lmann, Sovick, Lebens, E ngstrom. 

T RIANGLE: l~airbanks, Gelrge, Powers, P1hls!Jo m, Keega n , ~l altby , 
\Vinker; Boemer, Nolan, Schnarr, Vesely1 Reep, Buck, Schwartz; Hog
lund, D. Anderson, Sexto11, \\"ntter, Burnll, Cummin gs, H uet tl. ~ l issi ng, 
Tore II . 

ALPHA CHI SIGMA: R olig, S treed, H a nson, Sol s! en, Ande rso n , Arn old, 
L e ibee ; Dj er ke, Burgess , \Vri gh t, Kirmse r, Severson, l\fadden, B erlin , 
Cra igo ; Polso n, J acobs , :McLure, H eis ig, Lawson, Staudenma ier, ·Meye r , 
Butwinkle ; Ackea , Schilling, Nys tro m, B oye r Oreson , Swanson, Drukey, 
K. I ra nson ; Ro wland, Pete rson , J. An de rson , T aylor, Lincoln, Parri sh, Coe. 

ELECTRICAL 

ENGINEERING 



TECH COMMISSION: :Matth ews , Schlecht en, Brickman Lindow, Mit chell ; 
Drinkwat er, S ti ge r, T a yl o r, Dahlg re n, E c klund , Gl e nn. ' 

TECH NO LOG BOARD : Richardso n, Carl son , W ed ge, Do wdell, Co mstock , 
S koog, i\ l o ra n, To re ll , E lli o t, :McClure , Jen sen, Stanley. 

BOOKSTORE BOARD: Co mstock, Pete rso n , Smith, Zeiner, Dahlgren; 
Gla srud, Streed, l' ish, Cort , Dropping , 
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The girl h ehind " the voice with a smile" is known to 
everyone. You have l earned to count on h er in daily 
telephone calls as well as when emergencies come. 

-also a Bell System gir I. She's your friend, 
too, although ,.you've never heard her 

voice. Here she is on the finallelephone 

assembly line at one-of Western Electric's 

great plants. Like the' fifteen thousand 

other women in the Company, she does 

her work well. She's proud of the part she 

plays in making telephone equipment 

for this Nation ... and for the armed 

forces of the United Nations. 

wesrern Electric 
••• is back ofyour Bell Telephone servi~e 
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~~'fN} l CE of you to say so sir . Yep, there's nothing like 
'l\J love. 1 may seem a hardened man of th e \\·o rld 

on th e surface," Tanners thumped the region oi 
hi s upper stomach, "but I ha,·e a hea rt here that can appreciate 
love." J ohnny pull ed hi s cha ir closer to the desk. 

"T anners," he sa id, " vVhen you were first married, d id you- ' ' 
The four o'clock whi stl e shrill ed outsid e the window inter ru pt
ing him. T anners rose. 

"I [ you don' t mind , I'll be leav ing now. It 's qui t tin g ti me." 
He walked to the door a nd opened it, th en paused, "And in 
reply to your question, sir, yes, I did." He shut the doo r be
hind him and J ohnny heard hi s heavy steps fade away down 
the hall outsid e. 

Johnny got a pYece of pencil and paper. Stim ul ated by Tan
ners, a poetic idea was knawing a t hi s mind. He struggled 
for a short whil e and th en put do wn the fo llowing imm o rta l 
lines: 

In hours to come 
Should troubles run 
And lurk around my t rack 
Not H eaven no r H ell 
N" or J ackson Bell 
S hall beat me out of the contract. 

H e pau·;ed and looked at it criti cally. It was, he decided, 
neat and to th e poin t-j ust what was needed to put hi s em
pl oyes on their toes. H e wrote out a memo to Harriman ask
ing him to have a copy gi,·en to each of hi s empl oyes. H e 
ya wn ed. T here wa;; a lot o f work to be done and he had 
wa sted most of th e day. \.Vhat he shoul d do, he decid ed, wa s 
to go home and get a good night' s sleep so that he would be 
in better shape to do it tomor row. D reamily he locked up the 
ollicc. 

The nex t morning he remembered tha t he was leaving fo r 
\\ .ashington so of course he coul d do no wo rk at all except that 
which wa s vita lly related to ge tting ready to leave fo r \>\lash
ington. H e went down to the oflice and packed a brief case 
iull of papers. T hen he call ed Harri man into the office. 

" \>\fell , Harriman," he sa id chee rily, "I s everything ready 
to go." 

"Yes, Mr. Paxton," answe red Ha rriman holl owly ( he had 
been up all night working a t the plant). "Everything is ready 
and waiting." 

"F ine, fine. Oh , by the way, Harriman, you were entirely 
wrong about Tanners." 

"You do n't say. So I was wrong." J o hnny blithely ignored 
the sa rcasm. 

"Yes. I had a talk with Tanners yes terday. H e's as loyal and 
tru stworthy as th ey come. I've decided to take him to \ •Vash
ing ton with me. I've a lready to ld him over the phone, so 
you won't need to bother notifying him yourself." 

"That's fine. Have-" H a rrim an almost choked on the word s, 
"- have a good time in vVashington, Mr. Paxton." J ohnny smil ed 
pityingly. 

"\Veil, after a ll , Harriman, thi s is a business trip and besides 
I'm never free f rom business worries. 'Uneasy lies th e head 
that wears a crown-' you know." 

"Oh, yes. My mi stake. Good luck, then Mr. Paxton, good 
luck," 

J ohnny picked up the brief case, put on hi s hat and ran 
,,·hi stling down stairs. H ere he was met by T anners who stood 
solemnly holding what looked like a small packing case with a 
handle attached so that it could be carried like an overnight 
bag. 

"The sample?" asked J ohnny. 
"Yep," answered Tanners. 
"Then here we go," said J ohnny. They climbed into J ohnny's 

ca r. He leaned fo rwa rd towards the dri ver. 
"The airport, Mikailovitchski,'' he sa id . The chauffeur, one 

of th e company's truck drivers dra ft ed to take them to the 
plane, said "Yah, sure," and swung the car out onto th e road . 

~~~ HERE was a sho rt wait at the airport while J ohnny 
U personally inspected the plane for timebombs, and then 

they were in the air, headed for vVashington . 
The next day they delivered the sample to it s proper des

tina tion. After that came a five-da y period o f ne rvousness and 
uncertainty during which Johnny saw double features · i·nces
santly until he got to know every theatre in town from ticket 
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boo th to i ront ro w, balcony, and Tanners ran throug h two and 
one-half I.oxes o f too thpicks. The evening of th e fifth day, 
howe,·e r, th e tension was sudd enly broken when they returned 
to their room to find Jackson Bell and :-.Iary waiting for th em. 
Johnny came through th e door and halted in surprise. 

J ackson Bell rose to hi s feet, partly from a des ire to appear 
com manding and partly because the st raig ht-backed cha ir be
neath him hacl begun th at om inous creak that he knew so well. 
\·Vhen chairs creak in that mann er, it is tim e for men of 
J ack son Bell ' s size and weight to move. Jack so n Bell was a 
big man, no doubt about it. Back when he had been in college, 
he had w re tied in th e heavyweight class, but that had been 
when he was a mere sli p of a boy. Hi s relatives and acqua in t
ances watched him with awe as he began that slow, majes tic 
ex pansion that la ter was to make him literally known as "The 
biggest man in business." He wa s not merely immense, he was 
colossa l. Jack son Bell had never met an elephant whil e he was 
going for a walk but i f he had, one could imag ine the pachy
derm sidling to one side to get out of hi s way. Now Jack son 
Bell was standing . 

~~LID ON'T try to get around me, Pax ton. lt can't be done. 
lJ I know what' s been going on. \>\lha t do you mean by 

sed ucing my daughter away from me." Johnny 
turned a bri ght pink. 

"I never did ," he mumbled embarra ssingly. 
"Don't try to evade the issue, Paxton," roared th e irate father , 

"You know what I mean." 
"How do you kno w anything?" asked J ohnny. :-.•fary spoke 

up. 
"I told him this morning. \•Ve were sitting at breakfast and 

he began chu ckling and I asked him what was so f unny. Then 
he said it was a secret. So I said I had a secret too, and I 'd 
trad e him. So I told him about us and he told me that he had 
made sure that you'd neve r get the contract. " 

" \>\lhy ?'• snapped J ohnny. 
"I hired T ann ers to take care of your sampl e. l-Iar, Ha r." 

The heavy la ug hter of Jackson Bell boomed out abcve th eir 
heads. 

"Tanners !" yelped J ohnny, "Did he really-?" 
"Yep," answered the fo reman. A bell interrupted him, "Ex

coose me, the doorbe ll. " H e wa lked stolidly to th e door, opened 
it, closed it , and returned with a telegram." 

"F'you," he said, handing it to J ohnny, who tore it open. 
" It's from the war department abou t my cement," he announced. 
"l-Ia r, l-Iar," cho rtled J ackson Bell . 
"It 's been accepted." 
" Har, Ha-Hey !" Jackson Bell was a quick think er. H e 

turned and bore down on Tanners. 
"You slipped up on that cement." Tanners stretched out an 

arm, palm up, in Jackson Bell's direction, lik e a policeman 
stopping t raffic. . 

"One step nea rer , iVfr. Bell, and I'll cha rge you wi th assault 
and battery." The big man lumbered to a stop. 

" \>\lhat's your reason, Tanners?" growled th e president of 
Bell Cement and Stone. 

"Young love, sir. Y ep, yo ung love. Other men may blight 
young 'love, but not Ephiliu s Tanners." :-..Jary squealed with 
delig ht. 

"Now Dad wi ll have to merge with J ohnny if he wants to 
get any war business, won't you Dad?'' 

"Yes, yes," said Jackson Bell absentmind edly, hi s eyes on 
Tanners. 

"And you don't object to o ur being married or anything?" 
"No." Shall we step downstairs to the lobby, Tanners ?" 
"Yessir.'.' The two clumped out through th e door and down 

the hall and . Johnny and Mary heard a scrap of their conversa
tion as their· voices faded away. 

"Hey, · T a nners, is your na me really Ephilius ?" 
"Yep." 
"So's mine-my middle one." 
"Quite a co incidence, sir." 
"Listen. Didn't you use to have a lot of troubl e at school on 

account of it ?" 
":-.fatter of fact, I did. I remember one kid with pimpl e;; who 

was a lot bigger than I wa5-" 
Back in the room Johnny and i\fary faced each other. 
"Well- '' sa id Mary. 
"Well-" said J ohnny. 
"\Veil, what are you waiting for?" said Mary. 
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"The next number will be 

free with 6 box tops, followed 

by occasional showers" 

No larger than a thumb nail, 
only about l / 16th inch thick, 
these oscillators must be fin
i shed to limits as close as 
1/ lOOth the diameter of a hair. 
With the aid of Carborundum 
Brand Abrasive Grains and Pow
ders, the discs are made with 
optica lly flat and parallel 
surfaces, and thickness so 
accurate it must be measured 
in terms of light wave length. 

Doubletalk? No, it's how radio 
would sound if stations couldn' t 
be kept on their assigned fre
quencies. The problem was licked 
once and for all when engineers 
discovered how to regulate radio 
frequencies with a tiny disc of 
quartz crystal, the thickness of 
which governs the length of the 
waves. Precision cutting, grind
ing and finishing of the quartz, 
a process Carborundum helped 
pioneer, makes today ' s accurate 
control possible. 

In the development of many modern 
aids to living, abrasives have 
played a vital part. And Carborundum 
skill and knowledge have made much 
of this progress possible. These 
facilities will be at your disposal 
no matter what industry you go into . 
The Carborundum Company, Niagara 
Falls, New York. 

CRrborunriurn b 1t r e~tls te red t.rade- ml\rk o f and indf· 
catt~s ma.nufJ&c ture by The Cuborundum Company. 
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M~~~u!J4 
OR fo ur yea rs I have been a member of that group of so
cial outca sts, the obj ect oi much campu s humor-th e engineer. 
I have worked in laboratory classes with them, gone on dates 

with th em, sat in fra ternity meetings with them, and worked 
with them on many campu s-wide activiti es. In classes th e en
gineer is a diligent worker. On dates, the eng ineer f req uents 
the same "spots" as all other unive rsity students. In fraterniti es, 
the engi neer is looked to as a leader . . In act ivities, the engineer 
has assum ed a prominence w.hich is denied by no campus authority. 
Through co ns tantly comparing engineers w ith other species of 
campu s stud·ents, I am firmly convinced that eng inee rs a re no 
different f rom any other s tndents on the U ni,·ersity of .\Iinnesota 
campu s. True enough, the engineers have their sha re of "queers," 
but l will make no apology fo r them since an equal percentage of 
the se can be found in every other coll ege of the U ni vers ity. 
Though the engineers were once branded "hicks," or th e "modern 
Paul Bunions," or a re still designated as such on other campu ses, 
surely no one can say that the engineer at i\I innesota is anything 
other than "Mr. i\ verage Coll ege S tudent." 

euliWteci C~d. 
il 

N A CERTAI N sense, eng inee ring is considered a profession 
similar to medicine, dentistry, and la w. I qualify thi s sta te
ment because the number of yea rs spent in training fo r the 

respective professions differs widely. T he denti st, lawyer and 
doctor spend seve ral yea rs in prelimina ry training before being 
admitted to the study of the professional course. Thi s plan gives 
the stud ent a mu ch broader and more cultura l outlook by includ
ing such subj ects as philosophy, psychology, logic, ethics and 
other broadening courses. 

There are many educa to rs who strongly recommend a fiv e
yea r course fo r eng ineers, making poss ible the inclusion of more 
general subj ects in the curriculum. Consideratio n of such a plan 
is of mo re im po rtance in this e ra than ever before. To be 
successf ul in industry, the engineer must know how to get a long 
well w ith people. Coupled with thi s, he should have bas ic ideas 
on the fundam ental principles of economics a nd business. Mo re 
time should be spent on these related subj ects along with that now 
spent on purely technical matters. 

,(/~ :/)Upi4d 
HIS fa ll an attempt to rejuvenate th e a lmost def unct 
In stitute alumni organi zat ion met with complete failure. 
With 6,000 grad uates one wou ld expect the Institute to 

have a strong alumni; but when th e average student pays 
his last fee sta tement, he fee ls hi s debt to th e schoo l is pa id 
a nd he cann ot be both e red fu rth e r. 

The a r g um ent th a t thi s is natura l for eng in ee rs does no t 
ho ld, for bo th R ose Polytechnic In s titute and P urdu e have 
strong alumni organi za tions. The whole U niversity has a very 
weak alumn i and the problem stems from the attitude of the 
underg raduates. 'vVe are too much absorbed in ourselves. 'vVe 
worry about what we can get from school but we wi ll not 
go out of our way to improve it. 
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li every a lumnus would take pride in his alma mater and 
boost it at every opportunity, the strength of hi s school would 
g row. On ly wh en eve ry Minnesota engineer is convinced that 
hi s school is the bes t and is anx ious to promote it at every 
turn, will thi s institution become a coll ege worthy of the name. 
L et' s start now as undergraduates a nd let th e whole country 
know ju st how good our school really is. 

@ OLL Y, what a toug h job it'll be saying so long to the boys 
on June 13th- I can see us all now, clapping each oth er 
on th e back and g ulping goodbyes, not knowing quite what 

to say. Y./e wi ll realize then that our four yea rs at M innesota 
were something more than twelve fee statements and twelve blue
prints; something deeper than an academic ritual that turn s out 
engineers. Maybe we've loathed writing those formal repo rts 
and getting up for Saturday classes; maybe we've a lways thought 
about "the Boys," and Minnesota, and engineering more o r less 
object ively. But on commencement night I'll bet there' ll be 
hundreds of I. T. lum ps in as many I. T. throats. 

In our res trospection the11 , · we' il ' not see our disappointments, 
our fa ilures, our regrets, but onl y the experiences and pl easant 
associations of a full coll ege li fe. The boys won't remember mnch 
of what th ey've learned- they'll think of their rugged li tt le play
ma tes and the fun they had- and hope to see th em all aga in 
some day. 

ITH thi s issue, the twenty-second volume of TECHNOLOG 
is now compl ete. If accompli shment could be measured 
in term s of number of lines printed o r weight of paper 

used, few could deny us some word of prai se. But nu mbers or 
weights are merely measures of quant ity, and quality is a thing 
apar t. 

Regard less of our success o r failure in this respect, the 
TECHNOLOG ha s another parallel responsibility which with 
each year assum es a g reater magnitude. That is its re
sponsibility as an Institute activity. The In stitute could ex ist 
entirely without activiti es. And so could tran sportation survive 
without the a utomobile, but it does not. Ju st as the automob il e 
is an important link in th e progress of transportation, so are 
act ivities in the a rt of li ving. 

The TECHNOLOG has provided approx imately thirty-five students 
with a ,·e ry li ve and real extracurricular interest. It has g iven 
daily lessons in cooperation and fe llowsh ip. It has abso rbed the 
widest variety of talents and has neve r fa il ed to return in benefit 
a ll it has taken in effort. 

If you have enj oyed reading thi s year 's magazine, why not 
double yom enjoy ment by being a pa rty to its publication. Or 
if you have not enj oyed it, it 's your pr ivilege and duty to get 
on the staff and see that some changes are made. And whi le 
you're doing it, you'll be beginning one of th e most important 
phases of your co ll ege ed uca tion. So be sure to fill out the staff 
interest blank and plan on making the TECHNOLOG partly your 
wo rk nex t year. 
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The••uaer~~Fa~ts 
About an Eu.gineer 

BY DON BA~R, CH. ~.,B. Ad., '44 

J oe wa s born, as most peopl e were, a number of years ago. 
Raised on co rnm eal mu sh and milk he g rew to be a strapping bi g 
youth, and he reg istered in the In stitute of T echnology. 

September 25-30. Freshman week. J oe was ge tting along swell 
in the new college atmosphere. He arose ea rly and managed to 
get way up in th e front of a line in about fiftie th place. Things 
surely were breaking fin e. By 10 :00 a .m. he had his money 
spent at the Bursa r' s window a nd by 11 :00 he had succeeded in 
coll ect ing, in return, various sheaves of important papers bea ring 
admi ss ions, permits, confessions and such stuff. By 5 :00 o'clock 
a fr eshman coun selor had thrown most of thi s ma terial away and 
had sifted Joe's cheri shed stack s of paper down to three small 
pink slips. 

Crestfa ll en and somewhat bew ildered by the day's rush of 
events, Joe stumbled around for a few hours in the evening 
looking for lodgings. H e was well provided fo r by the M innesota 
\•Vaterfront Assoc iation which rented him a nice co rner of a 
comfo rtable T ype A coa l barge. S inking clow n to sleep in a pile 
of sof t coal, J oe remini sced about the many pleasant incident s 
of hi s fir st day at the big uni vers ity. 

The outlook on th e arrival of the next l\•Ionday morning was 
exceedingly clark. The rain the nigh t before had been cold and 
when combined with th e coal du st led J oe to feel that he was not 
going to make th e best impress ion on hi s new in st ructors. 

Rubbing most of the dirt off with a s lice of bread, Joe pro
ceeded bliss fully to school. Everybody greeted joe with open 
a rm s and bars of soap and fire hoses. Seeing through tl1eir 
shammed flattery, J oe went directly to his class and conscientious
ly took clown every word hi s in structors sa id. It was thu s pos
sible to do a very accurate job of buying hi s general inorganic 
chemi stry and algebra books. 

But a ll of school was not th e same as these fir st bli ssful days. 
The prof s cracked clown on him on the right side, they cracked 
down on th e left side, a nd th ey spli t seams at any oblique ang le. 
Books and papers were heaped upon him. Assignments-reports 
-slide rules-cove red him and slowly crushed him into the· Ii fe less 
mass he is today. 

But all thi s took time, and at fir st there were delight fi1l days 
fo r · J oe. There were clays of calm and quiet. Days when an 
eng ineer could lay in the shade of Main E ng ineering and sleep 
with one eye open, or two eyes open if the cl ay were windy. Days 
wh en J oe co uld muse in class o n the hi g he r, no ble r thin gs o f 
li fe and carelessly toss hi s freshly peeled orange rind s out the 
third floor window on innocent passersby. Days w hen the wo rld 
was his, days when the sun shone warm and breezes gently 
rocked the willowy \Vashington A venue bridge. J oe loved the 
delightful co llege daze. 

One fine morning, out of sheer good humor, J oe stopped to 
li sten to th e ravings of an A rts stud ent. A rts students ra ve, it 
seems, about anything at all f rom the farm 's new ten-ton hog to 
the Azalien monkey's phenom enal knowledge of th e factors gov
erning the U nited S tates balance of t rade-1873 to 1914. As thi s 
Arts stud ent rambled on, J oe got tired. 

J oe began to shift hi s weight uneasily from one leg to th e other. 
A rt, as we wi ll call him, sensed J oe's unpracticed talking stance, 
and sympathizing, whipped a portable camp stool from his rear 
pocket, fl ung it open, and g racef ully lo wered hi s bulk into it. J oe's 
knees gave way pitifull y and he sank sighing to the ground in a 
heap smrounclecl by hi s stretched and flabby tend ons. 

Lifting an arm weakly into the air before the talker 's face, J oe 
clamped the offending windpipe with th e deadly g rip of hi s fin gers 
a nd breathed to th e slow ly blueing A rts student, "Why do people 
say General College kids are darn smooth?" Between spurts of 
blood Art g urg led back, "Becau se th ey got these here g irl s, I mean, 
after all." K icking th e now li fe less body to one sid e, J oe went 
out to investigate. 

Look ing under "g" in th e dictionary, Joe found his clue. Girl 
-familiar te rm fo r any woman . J oe decided to be on famil iar 
term s with a woman, but not any woman. 

Rather than tru st to the chance of ge tting one of th e rare kind 
that walk through the enginee rs territory, and not wanti ng to 
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mingle \\'ith th e sq uirming, screaming ra bble on the other corner 
of the campu s, Joe hired as a guide an experienced IT man. 

This IT man ,,·as mo re than smooth, he had a pe rfect negative 
coefli cient of fri ction . U nder hi s skillful manipu la t ion, umph girl s 
by the hundreds left th eir cokes and convert ibles and flocked to 
a hast ily improvised harem in the s tad1um. Choos mg from the 
part of the g roup fi lling sect ions 8, 9, and 10, Joe picked one 
likely looking critter and actua ll y took her down to ge t a d rink 
of coke. T hat was yea rs ago. 

These days a re gone now. J oe's sliclerul e, worn with yea rs of 
fa ith ful se rvice, has long lain dust-covered in its honored place 
on the mantel. J oe 's knotted fingers were f umbling in hi s tat
tered coat pocket. H e slowly struck a match, li t hi s new Hot-fire 
Oxy-hydrogen firep lace and fe ll drowsily into hi s favor ite cha ir. 
As du sk gent ly descended and the shadows obscured the fa r co r
ners of the room, J oe res ted and watched the nickering r ed _a nd 
ye llow flam es reach up the chimney and disappear. S lowly mto 
Joe's th oughts mea ndered a lit tle ragged boy going home in th e 
evening. A fi shing pole was over hi s shoulder and a st ring of fish 
hung at his side. 

The boy li fted hi s large and troubled eyes to J oe and spoke. 
T hough shy and hal f afraid, he bravely ra ised hi s sweet young 
voice and intonated th ese touch ing words, "Say, Pop, what' s a 
gyro cosm ic relavater ?" The old man leaned over and sof tly 
said to the boy, " I, too, am an eng ineer." 

SENIORS, 
Bej04e ~ Leau.e 

By all means, get your order for the 1942-43 

* MINNESOTA TECHNOLOG * 
Alumni Subscriptions- $1.50 

Room 37 E. E. Bldg. 

MINNEAPOLIS BLUE PRINTING CO. 
523 Second Avenue South Minneapolis, Minn. 

MAin 5444 

Distributors of Supplies for 

• Engineers, 
• Architects, and 

• Artists 

Agents for KEUFFEL & ESSER CO. 

E. H. MILLER 

Have 
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To ~1(BBP 'B/11 flf/NC" 
"Greenfield" Taps, Dies and Gages are help

ing to build practically every plane and engine 

used by our Army and Navy. 

70 years of practical experience enable these 

tools to meet Uncle Sam's most rigid require

ments. That experience is one reason why 

skilled workers and production men always 

. have confidence in "Greenfield" tools. 

GREENFIELD TAP AND DIE CORPORATION 
GREENFIELD, MASS. , U. S. A. 

Behind the guns-behind the machines and the motors 
that drive them - is steam, "prime mover" of all 
industry. • Each time we find a way to squeeze an 
extra B.T.U. from a pound of coal or a gallon of oil, 
industrial output is accelerated and implements of 
war rush sooner to waiting hands at the front. Because 
B & W engineers have always been the first to origi
nate major improvements in boilers, Babcock & 
Wilcox has become America's largest producer of 
steam generating equipment. • Today, all our efforts 

FREE 14-PAGE BOOKLET 
"Th e Design 0/ l'(/ ater-Tube 
Boiler Units." Not a m amtal 
of d esign, this interesting 
book explaim w hat types of 
boilers are used /or the most 
common types o/ service and 
why. Your copy w ill be sent 
on request. 

are devoted to helping 
utilities and industrial 
plants produce the pow
er to win this war. In 
the victorious tomorrow, 
we shall stand ready to 
serve you whose hands 
will guide the future of 
American industry. 

THE BABC O CK a W ILCO X COMPA HY , . . as \l l UT'r StU.U .•.. Hf.W YOIK . H Y 

BABCOCK & WILCOX 
22n 

BY JIM M ITCHI:LL, M.t. '4 2 

6Lt NN BAKKI:N, M.t . ' 4 2 

The propri etor of th e loca l tavern was ha ving a ha rd time t rying 
to decide which of two brands of bee r would be the most profit able 
for h im to hand le. Some o f hi s cl ientele thought that the one 
bra nd was far supe r io r, wh il e o th e rs th oug ht bra nd nu mber 
tw o coul dn 't be beat. 

Finally, af te r he had changed his mind at least fo rty tim es, he 
decided he woul d seek the unbiased opini on of some impar tial 
scient ifi c body. H e had hea rd of the g reat J ourna li st Max Shovel
man a t the university and na tura lly he conclu ded that equall y 
fine men were located in other depa r tments. T herefore, he dis
patched two sma ll bottles conta ining a sample o f each brand of 
bee r to th e Chemist ry depar tm ent of the Un iversity. Evidently, 
he add ressed it to the wrong depar tment becaust he sho rtl y there
after received a special deliv ery message : 

"- and we ad vise you to give those ho rses at leas t a two weeks 
rest i f you ever want to work them again ." 

• • • 
The burglar, finding a lady in her bath, covered her 

with a revolver. 
• • • 

T he rec ruitin g o ffi ce r fo r t he parac hut e co r ps was t ry in g to 
convin ce t he youn g ma n t hat the re was n o easie r b ranch of 
the se rv ice th an the pa rachut e co rps: 

"Now, young man, you get up at nine o'clock in the 
morning and take a nice airplane ride. When you get 
up high enough, you fa ll out, pull the ripcord and 
float gently down to earth. If the chute shouldn't hap
pen to open, all you do is pull the ripcord on your 
emergency chute and you glide gently down to earth. 
When you land, there is a nice truck with soft leather 
seats waiting to pick you up and drive you back to 
camp. The rest of the day you have off." 

Well this young man was a general college student major
ing in journalism and art appreciation and the life in the army 
seemed a snap compared to the grind he had been through. 
Therefore, he promptly proceeded to sign up. The first morn
ing he strapped on his two chutes and climbed aboard the plane 
for his first jump. When the plane reached ten thousand feet 
the pilot signalled for the jump. He baled out and counted five 
before pulling the ripcor.d . Nothing happened. He counted five 
again and pulled the emergency ripcord. Nothing happened. 
A sick look came over his face as he muttered to himself : 

"Gawd, what a liar that recruiting officer was. I'll 
bet that damn truck isn't w aiting fo r me either." 

• • • 
Father- ! want you to stop running around with 

that wild woman. 
Pierpont Adams-She isn't wild, Dad, anybody can 

pet her. 
• • • 

Another moron joke:-
I t see ms th a t th e t ru ck dr iver was at tem pt in g to de live r a 

load o f goods to the insane asy lum across t he r ive r and he 
wa s ha vin g a n awful ti m e fi ndi n g a b ri d ge. F in a ll y , af ter 
t rave lin g a long t he s tream fo r an hour o r two w ithout any 
luck, he dec id ed he' d fo rd t he s tream a t a sha ll ow po in t . 

Spy in g a nat ive leisure ly fi shin g on th e ba nk, he ca ll ed , 
"Say, H iram, I want to d ri ve my t ruck across t he r iver. \ .Y he re 
is th e re a ni ce sha ll ow spo t ?" 

T he rusti c sc rat ched hi s head a m o.ment and th en repli ed: 
" Ri gh t dow n th a r by the co ttonwood t ree it 's mi ghty sha ll ow. 
Try it o Hce." 

T he t ruck d ri ve r d id as he was di rected and prom ptl y both 
tru ck and d ri ve r d isappeared from s ight. F in a ll y th e enra ged 
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dri ve r m a naged to ex t r icate him se lf fro m th e cab a n d s t ru g
g led to s ho re. 

"Wh a t d o y ou m ea n it 's sha ll ow dow n th e re ? That ri ve r 
is thirt y fe e t dee p." 

"Gosh, t ha t's funn y. I saw a duck cross in th at same spot 
not ten mi nutes a go, a nd he didn ' t eve n ge t hi s ta il feather s 
\vet.' ' 

• • • 
The furniture salesman was trying to help the young lady 

make a decision on whether to take the lounge chair or the 
davenport. His commission was slightly higher on the lounge 
chair: 

· "Yes, Miss, that davenport is really nice but you'll 
never again see a bargain like that lounge chair. It's 
really a steal. You'll never make a mistake on that." 
Yes. she bought the davenport . 

• • • 
CHINESE TOMBSTONE 

1Ie in P e rso n 
No Movie 
No Ta lk ce 

• • • 
Fir s t M osquit o : " H ooray! H e re com es th e new a r

rival." 
Second Mosq ui to : "Good : Le t' s s ti ck him for t he 

dr inks ." 
• • • 

On his way home, a drunk stopped at a lamp post and pulled 
out his house key. 

A passing policeman noticed his fumbling around, trying 
to insert the key into the post, and asked politely, " Nobody 
home?" 

"You're crazy," said the drunk. "There's a light upsta irs ." 

• • • 
A travele r, wh o be li eved him se lf to be t he so le survivor of a 

shipwreck, la nd ed o n a ca nniba l is la nd and hid for th re e day s 
in terror of hi s life. Driven out by hun ge r, he di sco ve red a th in 
wi s p o f s m oke ri s in g fr om a clump o f bus hes, so he c raw led 
carefu ll y to study t he ty pe o f savages abou t it. Ju st as he 
reached th e clum p h e heard a vo ice say: " \V hy in hell d id 
you p lay that card ?" 

H e dro pped on hi s knees , a nd devoutly ra is in g hi s hand s he 
cried : " Tha nk th e Lord, th ey a re Chri s tians. " 

• • • 
Condrey-What do you mean by kicking that dog? He don't 

even bite. 
Cheatham-Yes, but he raised his leg, and I thought he was 

going to kick me. 
• • • 

W ell dressed m a n, ciga r in ha nd , fallin g throug h th e 
a ir fr o m a n a ir p la ne: "Gad, th at wa s n' t th e washroom 
a ft e r a ll. " 

• • • 
Tom: I suppose your wife is stern, no matter how you 

look at her? 
Bob: No, only from the rear. 

• • • 
"Ah burnt my lips on a dish of hot chocolate." 
"Yeah man. Does ah know her?" 

• 0 0 

A Nazi submar in e c rew had bee n captured by a Brit ish de
s troye r afte r a bitt e r battl e. Fear in g th e an ge r o f hi s Grew 
the ca ptain in com mand o f th e des trove r iss ued o rd e rs tha t 
none o f th e German s w e re to be mo l ~s t e d w hil e thev we re 
bein g he ld pri sone rs. T he fi rs t m ornin g fo ll owin g th ~ battl e 
th e Captain no ti ced o ne o f th e German sa il o rs had acquired 
a bad ly blackened eye. H e ca ll ed th e gua rd fo r that ni g ht to 
hi s cab in to ex plain th e d isobedi e nce to o rd e rs. 

" I can ex plain, " th e g uard began . "He ca ll ed th e boa t a n 
ove rs ize d tub, s ir but I le t th a t pass. The n he re fe rred to ,·ou 
s ir, as a blithe rin g idi ot, hut l didn ' t le t that ge t m e, but \\; h e t~ 
he sp it in our ocea n that wa s too much, ~ i r , I le t him ha\'e it. " 
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fuFKIN "RANGER" CHROME CLAD 
ENGINEER'S TAPE 

Engineers who like a durable. compact, easily read steel 
tape take special note of the Lufkin "Ranger." Its sturdy, 
tlexible steel line is V4 " wide with jet back markinqs 
that stand out. prominently against the smooth, satin 
chrome surface. Graduations in teet, tenths and hun· 

dredth~r feet. inches and eighths. See it at 
your dealer's and write tor free Catalog 12. 

227 



Next to the Stars ancl Stripes • • • 

AS PROUD A FLAG AS INDUSTRY CAN FLY 
SigniFying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan 

IT doesn't go into the smoke of battle, but 
wherever you see this flag you know that it spells 
Victory for our boys on the fighting fronts. To 
everyone, it means that the firm which flies it has 
attained 90 percent or more employee participa
tion in the Pay-Roll Savings Plan ... that their 
employees are turning a part of their earnings 
into tanks and planes and guns regularly, every 
pay day, through the systematic purchase of 
U. S. War Bonds. 
You don't need to be engaged in war production 
activit}' to fly this flag. Any patriotic firm can 
qualify and make a vital contribution to Victory 
by making the Pay-Roll Savings Plan available 
to its employees, and by securing 90 percent or 
more employee participation. Then notify your 
State Defense Savings Staff Administrator that 

you have reached the goal. He will tell you 
how you may obtain your flag. 
If your firm has already installed the Pay-Roll 
Savings Plan, now is the time to increase your 
efforts: (1) To secure wider participation and 
reach the 90-percent goal; (2) to encourage 
employees to increase their allotments until 10 
percent or more of your gross pay roll is sub
scribed for Bonds. "Token" allotments will 
not win this war any more than "token" resist
ance will keep our enemies from our shores, 
our homes. If your firm has yet to install the 
Plan, remember, TIME IS SHORT. 

IJ7rite or wire for full facts and literature 011 instal
ling your Pay-Roll Savings Plan now. Address 
Treasury Department, Section D, 709 12th St., 
NJJ7., Jrl' ashington, D. C. 

Make Every Pay Day "Bond Day"-

This Space is a Contribution to Victory by BRUCE PUBLISHING COMPANY 
Minneapolis St. Paul 
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COLOR FOR RUBIES ... 

BACI(BONE FOR STEEL! 

Chromimn, the elemetit that imparts pre
cious color to rubies, imparts som e thing 
more precious to steel. It gives steel in
credible hardness and r esistance to heat 

and corrosion. It makes steel strong, yet ductile 
and shock-resistant. 

Chromium is the k ey that has opened- and is 
still opening- grea t n ew fi elds of application for 
steel. ·without chromimn, the whole wonderful 
serie3 of stainless steels would not have b een pos
sible. From tarnish-free tableware to corrosion
r esistant chemical equipment . .. from s trong, light
w e ight tru ck bodi es to s treamlin e d trains and 
airplanes ... from heat-defiant boile r tubes to high
t emperature stemn turbines ... chromium has made 
possible a steel with properties of th e noble m etals. 

But the stainl ess steels arc only one great contribution of 
chromium. This clem ent has al so h elped to provide hard, 
shock-resistant armor plate and armor-pi ercin g proj ec til es ; 
long-wearing engin e va lves ; stron g, tough gears, tool s, hall 
hearings, car trucks, shafts, spdnf!s, and dies ; and hundreds 
of other improved articles. 

'We do not make steel of any kind. But for over 35 years, 
we have made ferro-alloys and alloying me tals used in steel
making. Among these arc chromium, silicon, manganese, va
nadium, tun gsten, zirconium, columbium, and calcium. 

It was our research and development that made the low
carbon grades of feno-chromium availabl e commercially. 
Without these, production of a majority of the stainl ess steels 
would have been impracti cabl e. Inquiries about stainless and 
other alloy steels - their J:Janufacture, fabri ca tion, and u se 
-are co rdiall y invited. 

Th e progress made by Electro Metallurgical Company in the 
manufacture and use of ferro-alloys and in th e developm ent of 
alloy steels has been greatly fa cilitated by m etallurgical re
search ia th e laboratories of Electro Metallurgical Company 
and Union Carbide Company; by th e ad llw!ces in electric fur
nace electrodes and techniques of National Carbon Company, 
Inc. ; and by th e broad experience in th e production , fabrica
tion, and treatm ent of m etals of Ha ynes Stellite Company and 
The Linde Air l 'roducts Company. A ll of th ese companies are 
Units of Uniot! Carbide cmcl Carbon Corporation. 

ELECTRO METALLURGICAL COMPANY 
Unit n/lfninn CarbitlP ami Carbon Cnrpnratinn 

30 EAST 42NO STREET NEW YOIIK, N.Y. 



Your Class Colors-

Cap and Gown Convocation-

The Presidenfs Reception-

and the Senior Prom 

will linger pleasantly 

in the memories of 

your Campus Life 

Reserve Your 

Cap and Gown 

at the 

PROFESSIONAL 
I:OLLEIJES 

BOOilSTOHE 
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SENIORS 
order your 

Graduation 
Announcements Now 

75c PER DOZEN 
One-Day Service on Name Cards 

. SOc FOR 50 CARDS 

N rar/,[lwrl ers fo r 

Graduation Cards • Gilts • Announcements 

ACME 
PRINTING AND STATIONERY CO. 
421 14th Ave. S.E. Gl. 7933 

ENGINEERS 

OUR BARBERS ARE EXPERTS IN 
HAIR CUTTING AND STYLING 

UNION BARBER SHOP 
Room 6 Ground Floor Phone Ext. 222 

ENGINEERS! 
Leaving Town? 

* Hitch Hikers' Supplies 

* And-Before You Leave, Refresh 
Yourself At-

• Schneider's [amp us Pharmacy • 
500 Washington Ave. S.E. 

• BLUEPRINTS 

• PHOTOSTATS 

• PLANOGRAPHS 

Supplies for Architects and Engineers 

Jl. a. &rpl}lL ef). 
911 Marquette • Minneapolis 
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I'LAME THROWER 01' THE PRODUCTION OI'I'ENSE 

LEADING the attack on the production 
backlog by shaping steel and build

ing it into ships, tanks, armored trucks 
any many other defense items, is ·in
dustry's modern production tool - the 
Airco Oxyacetylene Flame. It slices its 
way through steel of any thickness up 
to 30" and more, cutting it to the de
sired contour with unrivalled speed and 
accuracy. This versatile tool flame ma
chines metal with astonishing speed; 
hardens steel to any desired degree 
and depth; cleans metal surfaces for 
quicker and longer lasting paint jobs 
and welds metal into a homogeneous 
lastingly strong structure. 

To assure the maximum efficiency 
from this modern production tool, Airco 

has developed a complete line of ma
chines and apparatus. Airco has in
creased its manufacturing of oxygen 
and acetylene and distributing facilities 
to meet the accelerating demand. So 
that the Airco Oxyacetylene Flame 
may be used most efficiently and eco
nomically, Air Reduction offers industry 
the cooperation of a staff of experi
enced engineers, skilled in the use of 
this modern tool. 

An interesting booklet, "Airco in the 
News", tells a picture of this Airco pro
duction tool and the numerous ways in 
which it is aiding the defense program. 
If you want a . copy write to the Airco 
Public Relations Department, Room 
1656, 60 E. 42nd St., New York, N.Y. 

AIR 
REDUCTION 

~Jle1<£t! ({jffce4: 
60 EAST 4 2nd STREET, NEW YORK, N. Y, 

In Texas: 
Magnolia·Airco Gas Products Co. 

DISTRICT OFFICES IN PRINCIPAL CITIES 

AN¥ '1' HI N G AN D EVE H.¥ '1' HI N G F 0 R- GA S WE J, D T ~ G 0 n C ·u 'I' 'I' I N G :\ N D A H. C WE I. n I N (; 
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Weld & Sons 
} e'i.c elen Since 185.;. 

• 
° Fraternity and Sorority 

Jewelry 

~ Cups and Trophies 

® Dance Programs and 

Stationery 

•• 
H 17 N ICOL I. ET AVEi\'L;E 

GENEVA 2171 

BOOKS 
··;~ '}or , 

~~~ " 0t, . • II A I" 

~\ A"'tr'"'~ 
"{h 1" 
·~, Technical 

i:: 

Medical t/ 
f! 

II 

., 

General !! ~ 
~ ''· I I ~ fl ;§! ~ 
~ ~ 
~ LARGEST SELECTION I 
~ USED AND NEW TEXTS ~ 
~ ~ 
~,~~ IN MINNESOTA ~ 
Z' if, 
R· I 

I MAGAZINES '%t II I I ~~ I ~ AND MAGAZINE ~f I 
if, I 
~ SUBSCRIPTIONS I 
~ ~ 
:: Mail Orders Promptly Filled Postage Free ~ 
~ ~ 
~ MINNESOTA BOOK STORE ~ 
~ ~ 
~ 318 S.E. 14~h Ave. Gl. 1343 ~ 
~£~~~~~~'~:<,."'-'~:'~~~~ 
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Stray Scraps 
BY BRUCE TORELL, M. E. '42 

To your left, lad ies a nd ge ntl e m e n, 
is unaffec ted , g landful , sighful , ri,·c; r 
banking, 11·o man- spanking eng inee r, J ack 
H. l{ockll' ell. Take a good look kids, 
'cau se that 's th e pan of th e man who' ll 
be s ti cking needl es in hi s a rm to brin g 
your littl e bu lbs a measure o f pl ea , urc 
in nex t yea r 's TEC H :-.IOLOG, wh ich, like 
Gart er 's little liver pill s, is g ua · an teed 
tu make you fee l bette r thirt y minut es 
aite r ta king. ln case you' re s till u f'f 
th e beam, let me assure yo u it' s nut 
the face on the barroom fl oor, it' s just 
th e ne w edito r-in-chi ef o [ thi s he re rag. 
La st year he wa s a new ma n o n 
th e stafl' so the edito r locked him 

in a moth bag on the lOth u i every mo nth and kept h im the ·e 
until he had compl etely drc:un ed up th e issue. Bes id es getting 
lo ts and lot s o f expe rience he soon acquired a re putation a s an 
o ld smo thy. Due to rainy S eptember, howe1·e r, thi s reputa tion 
\\'as los t and he too k on a 11·a shed out appearance. In thi s con
diti on, ther e 11·as no thing to do hu t a ss ign him th e jo b o f an 
as; i.; tant edito r 11·ho does alm os t as littl e a s th e edito r but d ues 
n o t ge t paid fo r do in g so. l n thi s pos i ti o n, he rap idl y prove d 
that any page make- up can be good i i you' re no t too fu ssy. In 
th e lin e o f dut y h e too k m a n~· pi ct ures, th e m a j o rity o f whi ch 
required th e usc o i fl ashbulbs and cheesecake. Hi s result s are 
nothing ii not un usual. Th ey 'ary a ll the " ·ay iro m something 
resembling S a lvid o r })a li 's 1\'o rs t headache to a coa l m:ne at mid 
nig ht. The latte r wo rk is the o ut come ot an expediti on to Po ll' cll 
Ha ll " ·ith a lot o f idea s hut no Ha sh bu lbs. 

0 0 • 
And to your right is a g lo ri o us hunk 

ui man , thi s pa rti cu lar hunk being hi s 
head , by the nam e o i .J ames E. _i o hn !< to n. 
It is rumored that a t th e tender a[.!;e o i 
three he stole hi s ro::< candy-l ov in g
g randm o th e r 's upper 1:lat e irum the ta 
bl e by her bcds!de in th l' dead o i the 
night a nd sold it lnck to her at do ub le 
th e o riginal pri ce aitcr t\\·o "·e ~ k s of 
ma rshmall o\\·s. !-rum such a modes t be
g inn ing he ;; t'l'adily imprm·cd hi s tt' l
,· crupul u;; ity until ttH iay ultimat e surcc<;; 
i;; hi s. !\t a r cr<"nt meetin g- ,,f the 
T EC H NOLO<; Huard t" dwusc the nrw 
htt !' inc>> manage r, he present ed a 
},(100- page TIX H NOI.Ut; li JJcd \\'ith ad
\'Crti scmcnt s a s an ex a mpl e oi hi ,; " ·u rk as adve rti s ing malt 
agcr. The g ulli bi e 13uard imm edia tely e lec ted him tu th e 
ne ll' po .<it ion, little kno wing that he hacl crafti ly pas ted a T EC II 
NOLOG cm·e r on a Sea r s & l~o ebuck ca tal og. In addit :un to h i ; 
" ·ork on th e bu siness sta li· thi s yea r, he ha s been an in va luaJ ,Je 
aid to our joke columni sts. By letting his long Jl o ll'ing hair do"·n 
and assuming a high pitched vo ice, he " ·as ab le to partake in 
several Chi Omega cow sess:ons and thu s hear ma ny jokes which, 
after some censo rshi p, " ·ere suit abl e io r TEc H xOLO<; use. 

0 0 • 

Just to make s u re that y o u a ll kn o w wh o is res po n s ibl e io r 
t h ose s tri c tl y pr o fess io na l dra win gs and car too n s in thi s a nd 
a ll our pa s t iss u es , h is nam e is Bo b Platt. H e is w hat co u ld 
be called th e pi ll o w o n th e edito r 's bed o f tho r n s s in ce be
s id es ha vi n g pl enty o f that s t uff ca ll ed tal e nt, o ne nee d o nly 
mumble the vagues t o f id eas to him , a nd o n the fo ll o w in g day 
Bo b a ppears 11·i th th e compl e t e }~· d eve lo ped product which, 
nin e tim es o ut o f t e n , is so m e thin g beyo n d th e edito r' s fo nd -
est ex pe c tati o n s . 0 0 0 

Our sincere thanks to the Gopher fo r th e usc o f se ve ral cut s 
in the soc ie t y secti o n, o ur si n ce re ap o logies to \ Vcs tin g ho u sc 
E lec t ric fo r n o t credit in g th e m w ith la s t m onth ' s fron ti s pi ece 
and our s in cere sympat h y to Ralph Sta nl ey o f Bruce Pub li sh 
mg Company w ho had to dea l ll'i th the TECH NOI.OG Gang fo r 
e ight issues. 

THE iVIT l\'N I':SOTA T~c H NO Loc;, Jllay, 1942 



Engineers ... 
Your plans for the summer may include-

I t; I 

WO RK 

or possibly-
~ l® /· ..J · *'~ 

~ ) 

' 

(~\- -1' 
STU DY 

ARMY R E ST 

Experimenting in radio 

and electrical engineering 

for defense work 

PLAY 

R AD I O 

If the latter, your will go farther at-

1211 LA SALLE, MINNEAPOLIS 
]luL MA. 5313 

Lew Bonn Co. 
506 ROBERT STREET, ST. PAUL 

GA. 2821 

Minnesota's 40th Annual Engineers' Day 

SAT. MAY 16 

* * * 
9:00-12:00 P.M. RADISSON HOTEL 

Featuring The Smooth Swing-Music Of 

Wall~ ::brie/inCJ 
Admission: $1 .50, Tax lncld. and Orchestra Intermi ss ion Entertainm ent 

* * * "ENGINEERING FOR IJEFENSE" 
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GENERAL E LECTRI C'S Radio and T ele
v ision D epartm en t, in its new Radio 

News Program with F razier Hunt, is telling 
the s tory of elec troni cs to a na tion a t wa r
a war in which elec tronics itself is one of our 
mos t powerful tools. 

For electronics- the youthful sc ience that 
embraces all the varied applications of electron 
tubes- is go ing into war not only on th e front, 
but behind th e fron t, where it is today revolu
tionizin g many indus trial practices. 

Unique about thi s thrice-weekly broadcas t 
(Tuesday, Thursday, and Saturday) is the fact 
that G. E . is using an elec troni c device, radio, 
to carry th e story of electroni cs to America . 

In addition to 51 s ta t ions of the Co lumbia 
Broadcas ting Sys tem, G. E . is using th e first 
network of F lVI stations ever to carry a 
regular seri es of broad casts. 

UPL£AS£D TO M££1 YOlJU 

I T USE D to take General E lectric 18 months 
to build one of the great 275-ton machines 

that cut low-speed gears for cargo-ship propul
sion sets. T odav that t ime has bee n hal ved by 
farmin g out the cons truction of par ts t~ 

dozens of subco n t racto rs. 
l\ Iaj or parts of the machines come toge th er 

for assembly from T2 separate subcontractors in 
fi ve s ta tes ; misce llaneous sma ll er parts come 
fro m 38 firm s in seven states . J obs of casting, 
ann ealing, and machining involve, besides 
foundries and s teel co mpanies, a Navy yard, 
shipbui lding yards, a loco motive company, and 
a maker of steel safes . Co-o rdinating and check
ing all th ese widespread activities is a majo r 
achievement in itself, since the finished ma
chine has to be precise enough to cut gears with 
an accuracy of J/ ro,ooo inch . 

UFJLL HER lJPIU 

BECAUSE the ocean isn't equipped with 
fillin g s tations every few miles, naval 

vessels must carr y enough fu el for long voyages. 
And because finding storage room aboard fo r 
this fu el is a serious design problem, an yth ing 
which cuts down fu el consumption is a great 
ad van t ag e. 

l\ fost naval ships today are dri ven by s team 
turbines connected to th e propeller shafts, 
through reduction gears. And turbine engineers, 
workin g with th e Navy, have pioneered in the 
use of higher steam pressures and temperatures 
- producing turbin es of such improved effi
ciency that in modern ships the fuel consump
tion per horsepower is from 2 5 to +O per cen t 
lower th an in vessels of the sam e ty pe used 
durin g th e first \Vorld War . Thus it has been 
poss ible to design ships with greater cruising 
radius for the same amount of fu el oil, or with 
more arm or and guns for the same over-all 
weigh t of th e shi p . 

GENERAL. ELECTRI.~ 


