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T. HOSE beautiful, wide, straight, smooth roads you've been 
wishing for, are really on their way. The magnificent plan of 

interstate highways, greatest road program in U. S. history, is 
already taking form at the rate of 700 million dollars worth of con
struction per year. 

37,681 miles of swell driving ••• direct travel from any part of 
the country to any other part ... routes north and south, east and 
west, and diagonal routes as well ... big highways directly serving 
practically all cities of 50,000 population or more ... 

This is part of the better America that oqr generation is build
ing. It's taking plenty of brains. Plenty of manpower. Lots of 
cement. And lots of steel. 

United States Steel has always played an important part in 
building the nation's highways. We've supplied steel reinforcing 
bars and wire fabric to make roads stronger, smoother, longer-last
ing. We've made the steel for road-building machinery, the steel 
pipe and culverts for proper drainage. We've built bridges to 
carry highways over rivers and canyons. We've furnished steel and 
cement to help drill highway tunnels. 

United States Steel is ready to help with any job the nation 
has in the building of a better America. That's one reason why 
United States Steel is a good place to work. 

AMERICAN BRIDGE COMPANY· AMERICAN STEEL & WIRE COMPANY· CARNEGIE-ILLINOIS STEEL CORPORATION· COLUMBIA STEEL COMPANY 
H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL COMPANY • GERRARD STEEL STRAPPING COMPANY 
MICHIGAN LIMESTONE & CHEMICAL COMPANY • NATIONAL TUBE COMPANY· OIL WELL SUPPLY COMPANY· OLIVER IRON MINING COMPANY 
PITTSBURGH liMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY • TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL· PRODUCTS .COMPANY • UNITED STATES STEEL SUPPLY COMPANY . 

UNIVERSAL ATLAS CEMENT COMPANY· VIRGINIA BRIDGE COMPANY 
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ground of experience, technical knowledge 
and creative skill gained through constant 
search for more efficient, economical sources 
for power . • . qualifications needed . to attain 
the eminent position the name Westinghouse 
holds as a leading producer of power equip
ment for land, sea and air. 

This is but one of many fields in w,hich the 
name Westinghouse has been indelibly writteri 

over the years. 
In your career you will measure many names 

and products in industry. As you do, you will 
find the name Westinghouse prominendy 
identified with practically every one. 

Whether those, products~ are turbines. or 
toasters, locomotives or lamps, electric stair
ways or x-ray machines, we will welcome the 
opportunity to share our experience • • • our 
sureness in designing and manufacturing that 
adds a new dimension to a name •.. 

e e IF 



·T.··. HERE ARE TWO WAYS of regarding 
the valves in any plant. Man-

agement can think of the relatively 
small cost of a single valve, and dis
miss it as a minor, "petty cash" 
investtuent. Or,· they can think of 
all valves in the plant as one valve, 
as pictured, by photo-magic, in this 
pharmaceutical. plant,-and see 
valves in proper perspective. 
THEY FIND IT PAYS to take the lat
ter view, for in any plant, any 
building where fluid. control is in
volved, valves, collectively, are as 
important, in terms of investment 
arid operating expense, as larger 

Optional Illusion 
- but industries save if 

they see valves this~ way 

plant· units, and should: he selected 
with the same sharp eye to quality 
and economy. 
EXCESSiVE MAINTENANCE of one in
ferior valve is insignificant, hut 
multiplied by thousands; it is a 
serio~s drain on operating budgets, 
JENKINS·· BROS •. helps to . meet this 
problem two w~ys. First, by build
ing extra endurance into Jenkins 
Valves, making them the longest
lasting, lowest-upkeep valves that 
money. can buy. Sec-

of proper sdection, installation, or 
maintenance. 
That's why, for all . new installa
tions, for all replacements, so many 
plants rely'onjenkins quality ·and 
engineeri!lg.forlowestvalvecosts·in 
the long run. Sold through leading 
Industrial Distributors. 

• 
Jenkins Bros., 80 White St., New York 13; 
Bridgeport, Conn~; Atlanta; Boston; 
Philadelphi~; ClJ.icago ; .. San . Francisco. 

Jen.kins Bros., Ltd., Montreal 

ond, with advice from 
Jenkins Engineers 
on any question 

LOOK· FOR .. ·. THIS·····.·. "'. .- .. ··.DIAMOND MARK 
..JENKINS -SINCE~~ 1864 

a a a a a· a a m • a m 11 a m 11 u m 11 · a a. • ·a m 11 11 · m • · a a •· • JE I 
VALVES 

"PRACTICAL PIPING LAYOUTS" is a 32-page 
book containing diagrams and descrip~ions of 25 
basic piping layouts u;ith complete recommendations 
for valve selection and location in the lines. Tells 
you "which valve ·where for. best performa1~ce". 
FREE on requ.est. fi!'rite JENKINS BROS., 80 
White Street, New York 13, N. Y. TyPes, Sizes, Pressures, Metals for EveryNeetl 
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STE STE • • • 
th.at's the way it's done successfully! 

And, cartoonist Chic Young, together 
with millions of other smart Americans, 
will tell you that the step-by-step method 
is the easiest, surest way of doing any
thing worth while. 

Particularly, saving money. 
The easiest and surest way to set· aside 

any worth while amount of money is to 
buy United States Savings Bonds the 
step-by-step method-

So set aside a regular amount week after 
week, month after month, year after year. 
Then in 10 short years you -will have a 
mighty nice nest egg tucked away for you 
and your family. . 

Get started now. Get your Bonds through 
Payroll Savings. 

AUTO.MATIC SAVING IS SURE SAVING-U.S. SAVINGS BONDS 

BRUCE PUBLISHING COMPANY 
SAINT PAUL MINNEAPOLIS 
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The great majority of cast iron pressure 
pipe produced today is cast centrifugally, in metal or 
sand-lined molds. 

When this mechanized. process was introduced 27 
years ago, its potentialities for improved production 
controls were evident. For human fallibility was largely 
replaced by machine accuracy based on scientific 
principles. 

The improved production controls made possible by 
the centrifugal casting process have long since been 
realized. Hundreds of millions of feet of centrifugally
cast-iron pressure pipe are now in service. All of this pipe 
is more· uniform in metal structure, ·in wall thickness, 
and in concentricity, than pipe not· C€ntrifugally cast.-

Better production control means better pipe;. it re
sults in greater uniformity of quality. 

Production controls in cast iron pipe foundries start 
almost literally from the ground up with. inspection, 
analysis and testing of raw materials; continue with 
constant control of cupola operation by metal analysis; 
and end with rigid tests of the finished product. 

By metallurgical controls and tests of materials, our 
members areable to produce cast iron pipe with exact 
knowledge of . the physical characteristics. of . the iron 
before it is poured into the mold of a centrifugal casting 
machine. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. 

Send for booklet, "Facts About Cast Iron Pipe." 
Address Dept. C., Cast Iron Pipe Research Association, 
T. F. Wolfe, Engineer, 122 So. Michigan Avenue, 
Chicago, 3, Illinois. 

Section of 114-year-old cast iron gas 
main still in service in Baltimore, Md. 
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Did Newton really 

owe it all to 

Of course not! Even if the "falling apple" myth 
were true, it would have merely been a 

meaningless annoyance to Sir Isaac Newton 
without his extensive background of reading and 

research. But he was able to apply principles 
learned in years ~f study to an apparently accidental 

phenomenon, and to come up With a whole new theory of 
physical relationships. 

You too will find that your progress in business, practice 
or research will depend on the background of knowledge 

and techniques learned while you are in school. The books you 
use today will never be discarded-they will go with 

you as long as you are active in your chosen field. Of course, 
many of them will bear the McGraw-Hill imprint because 

McGraw-Hill is the· world's leading publisher of scientific and 
technical works both for learning and for reference. 

Mter graduation,_ with school behind you, you will find 
that constant advances in your field emphasize 

the importance of continual reading and the value 
of keeping a close check on new products 

resulting from new and improved techniques~ 
Keep up by studying both the editorial 

and advertising content of the McGraw-Hill 
magazine _devoted to your field. 

Today in school and tomorrow in 
business or practice, you will 

find that your progress depends on 
·your up-to~the-minute knowledge 

~ , .:.- r"~ ·, \.-.. 
of yolir field~· And, McGraw-Hill 
will continueto serve with books 

and magazines designed to provide 
an that is important and current. 

McGraw-Hill Publications 



L F 85, 00 YEARS f \(. 

If you had been horn ~5,000 years ago and were 
still alive, think o£ all you ·would know about 
what happened on earth. 

And if you had devoted all those years to work
ing with one particular material found on earth 
... say aluminum ... think what you would 
know about· that. 

Actually, man·has k~oWii. of aluminum for less 
than· 150 years'and didn't really start to use it. 
commercially until 1888 when Alcoa started pro
ducing it. Yet in Alcoa's employ today is a group 
of men and women who possess a total of 85,000 
years of aluminum working knowledge.· .. : 

These people,· 2,900 of them,. proudly wear this 
button as members of the Alcoa 25-Year Service 
Club. Many have heen in the family longer than 
25 years. Their jobs range all the way from mill 
hand to president, from engineer to chairif:lan of 
the hoard. They are a fourth· of all the empJoyees 

Alcoa had 25. years .. ago, pretty good· indication 
that it's "a good company to work for". 

But h~re's the most significant point: Sixty-one 
years ago~ · when Alcoa started, · only five ·men 
were employed. T()day ah()ut a million people 
hav~ jobs in the aluminum industry, an industry 
comprised of: companies who produce aluminum 
from ore'; companies who smelt aluminum scrap; 
others who make semi-finished aluminum prod
ucts; and hundreds of companies who manufac
ture useful articles in which aluminum plays an 
essential part. 

Today the same pioneering spirit that marked 
the founding of this industry is. ·.evident in 
Alcoa's laboratories,· mills arid ·f()midries. Here 
men are developing new uses, new techniques 
that promise even more for the future of alumi
num. ALUMINUM CoMPANY OF AMERICA, GuH 
Building, Pittsburgh 19, Pennsylvaaia. 

FIRST IN A LUMI N~UM 
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Band formations at the half-time 
are becoming more symbolic of the 
football spirit as the years ,pro
gress. Here the University ~and 
forms the North Star on the play
ing field at Memorial Stadium while 
the teams take a deserved rest. . 
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ON'T look back~it's too late to change your 
past: And don't be too far-sighted-take a good 
"'squint at the immediate future, your own future. 

.Are you 'going to take anything with you from this 
University other than a few beat-up text books, a slide 

: rule and a diploma? 

A good educat1on is a long, hard grind, so why not 
balance it with some well planned activity? There are 
some 323 organizations on this campus-that m.eans over 
12,000 memberships! Yet over half of these groups are 
suffering a shortage of members; this in spite of the 
.fact that each has very definite advantages. 

Perhaps you have some special hobby-you would. 
}Je amazed at the number of groups which exist solely 
f,ar the promotion of these special interests. Here mem
bers , pool their resources. and talents for mutual gain. 

Take time out to read the Da.ily when you have a few 
minutes; find out what's happening on campus. You're 
really missing the boat if you don't include some extra
curricular activity in your program. 

Don't put up the age old argument about lack of time. 
1Vfat1y of the most active men have carried heavy aca-

'demic loads ahd pad:,. time job.s and still managed to find 
some spare time for two or three activities. They must 

· · be worthwhile if such individuals can ·make spare time 
to include them. 

Ever think of running in a campus election? Those posi
tions aren't distant offices to be filled only by the intellec

,' tual; they're not for trained politicians; they're not bur
<ilening jobs. These posts are set up to give you, the 

average student an insight into the workings of the Univer
sity and to provide a student governing body representative 
of all factions. This is a training ground not only for lead
ers but for intelligent citizens. 

"But it takes too much work." Perish the thought! 
It's a most profitable utilization of time you never 
dreamed you had until you discovered you were wasting 
it. Don't think in terms of the time and labor required 
-in 99 per cent of the cases it's entirely up to you. 
These ar-e voluntary organizations in every sense of the 
word. 

Rather, consider what this particular group has to 
offer to you personally; don't neglect the satisfaction 
you'll gain by participating. 

The?e clubs certainly need help-leaders and workers 
-but their crying need is simply for active members to 
support the embodied interests and ideals. 

It's high tim.e students realized the importance .em~ 
ployers are placing on the extra-curricular activities of 
applicants. 

Questions pertaining to student ~ctivities have gained a 
prominent place on employment questionnaires. Personnel 
officials are quick to point out the advantages of a man with 
practical training and leadership abilities over one with a, 
purely academic background. ' 

Did you ever stop to consider the qualities which make. 
men leaders? Do you suppose all these top men were 
valedictorians? Of course not ! 

To be sure they are possessed of keen minds, ;but 
most of the .essentials were learned through doing. 
Learning to apply the princi-pals of the book; finding 
out how to know friends and neighbors better; digging 
into the political issues at hand; seeking ou~ the best 
sources of entertainment. 

Remember, now is the, time to get started, forget 
about your old schedules, this is a new one. Look into 
the many opportunities ; do some thinking, , then , act. 
Get into the swing of things. ' 

You'll find your undertaking a worthwhile experience 
and if you're human, you'll get a kick out of p.eing a 
part of the picture. It's all part of your education, such 
a·n integral part that it might well be written in as a 
P.S. on your sheepskin. 



transform pages of information for 
transmission as television. pictures at 
the rate _of 30 a· second, and a new 
high-speed film process called "hot 
photography'' which delivers .a single 
frame ()£ film ready for printing or 
projecting in 40 seconds. The prin
cipal steps in transmitting and receiv
jng Ultrafax include the preparation 

by RICHARD D. WOOD of the information to be serviced to 

Photos Co~trtesy RCA 

As fast as Scarlet and as eager as Amber, Ultra/ax is the com

ing thing, combining television, "hot" photography, and high fre-
quency radio 'techniques. 

million words a minute. Even 
a Physics prof can't write that 
fast. Ultrafax, a sensational 

new system of television communica
. tions, was demonstrated to the public 
for the first time on October 21, 1948, 
at vVashington, D. C. 

This system is capable of transmit
ting and receiving written or printed 
messages at the rate of a million words 
a minute. Ultrafax combines elements 
of television with the latest techniques 
in high-speed photography and radio-

relaying. To give· an indication of its 
terrific speed the 1,047-page novel 
aGone With the Wind" was trans
mitted word for word in its entirety by 
Ultrafax in two minutes and 21 sec
onds. It is interesting to note that 
transmission of the novel would have 
moved just as fast if it were written 
in Chinese or Russian. 

Ultrafax obtains its remarkable 
speed-plus-volume from three key 
factors : the high speed of radio trans
mission, the ability of television to 

The cathode ray tube at the left generates a "flying spot" of light 
· that scans the messages on the· film at the center table. The instru..; 
rnents at the right are monitoring units. 

assure a continuous flow athigh speed. 
In the future when the Ultrafax sys-
tem is fully developed it will be pos:.. 
sible for the sender to -deliver his mes-, 
sage to a communications center for 
transmission. Once the message is in 
the sending terminal the message will 
be ,placed on a conveyor that will carry 
it to a special c?-mera where the ma-
terial will be recorded on microfilm. 
Any type or size of material may he 
recorded on the microfilm. For ex
a~nple a graph, weather 'map, drawing, 
cartoon, or musical score may be 
photographed. A c,onveyor than moves 
it to a· central transmitting rodm con
taining the flying..:.spot television scan
ner. Then along with hundreds of 
other messages, it will be automatical
ly transferred to a conveyor belt pass~ 
ing before the ''eye" of the scanner, 
The electronic scanner unit is a cath- . 
ode..:.ray tube or kinescope. The cath
ode-ray tube is another form of the 
oscillograph. The tube consists es-. 
sentially of an enclosing envelope of 
glass containing an indirectly. heated 

· cathode which is. a source of electrons 
and an assembly of electrodes which 
concentrate these electrons into· a nar...: 
row beam and project it on to one 
end of the tube which is- coated with 
fluorescent material. Usually the tube 
is highly evacuated although certain 
types of these tubes contain an inert 
gas· at ·low pressure. With the as
sembly of electrodes the beam of elec
trons is made to sweep horizontally 
and vertica1ly over the flat glass end. 
For relatively high-frequency opera
tion of the beam. the sweep circuit re
quires. a potential of about 7;000 volts. 
The flat . glass end of. the tube coated 
with the fluorescent material glows in
tensely as the electron spot strikes it 
The spot of light is deflected back and 
forth thousands of times a second. 
With this spot of light each infinitesi
mal area of . the message . is examined 
and electrical impulses generated to 
indicate ·the degree of light appearing 
on its surface. By me;:tns < of a lens 
the spot of light is centered on the 
film recording of the message. The. 
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spot of light passes through· the lens 
and ·film to strike a phototube in a 
light-tight housing. 

Photoemissive devices, commonly 
known as phototubes, consist essenti
ally of evacuated glass bulbs contain
ing two electrodes, one of which, the 
cathode, is coated with a light-sensi
tive substance such as sodium or po
tassium. The electrode or anode is 
placed close to the ~a thode. ·When light 
falls on the coated cathode, electrons 
are given off. 'If the two terminals are 
connected together through ap external 
circuit, a very small current will flow 
as the result of the electrons which 
teach the anode. The current is close
ly proportional to the intensity of the 
lig~t. 

The current is amplified by means 
of · a thermionic tube. The cur
rent of the phototube depends on the 
wave length of the light incident upon 
the cathode, the amount of light (light 
flux) falling on the cathode, and the 
value. of the cathode-to-anode poten
tial. Phototubes may, be of the vacu
um or gas:-filled type, depending on 
whether the envelope is highly evacu
ated or filled with inert gas at very 
low pressure. The electric current gen
erated is transformed into a radio sig
mil ·at the transmitter. This signal is 
of uftra -high frequency and is trans
mitted over a microwave relay system 
to· its destination. 

The relay station is necessary inas.:. 
much as the high frequency signal is a 
"line of sight" signal and must be 
transmitted as a ground wave. Relay 
stations would. be spaced from 25 to 
50 miles apart and each would 
"bounce" the signal. on to the next 
station. A radio relay system that 
could be adapted for Ultrafax us~ 
would employ the wide bandwidths 
used in television transmission. The 
bandwidths used in black-and-white 
television can handle 500,000 words a 
minute, but the broader bandwidths of 
still higher frequencies have a capacity 
of a 1,000,000 words a minute. The 
passage of the film through the optical 
gate for scanning is achieved without 
the intermittent motion required in a 
movie camera. The lens is simply fo
cused and the scanner placed in opera
tion. The kiriescope in the scanning 
unit requires a high-voltage power sup
ply, but can be operated without risk. 
From the engineering standpoint, it 
is regarded as a simple unit using 
power at radio frequencies instead of 
at sixty cycles. The Ultrafax signal 
can be radiated by either a broadcast 
type television" transmitter or by the 
microwave radio relay circuit, previ
ously mentioned. By using a highly 
directional antenna a narrow beam of 
radio waves is transmitted. 

When Ultrafax signals reach the 
'receiving antenna at the point of des
tination they. are -fed by coaxial cable 
to the receiving terminal. The receiv-

A functional breakdown of the Ultrafax system, developed by the 
America, showing the many forms of ·messages 

Drawings transmitted through the 
air in the form of radio waves are 
reconverted to their original form at 
this receiving terminal. 

ing apparatus then converts the 'electri
cal wave 1nto a modulated light spot on 
the ·face of the receiving kinescope. 
Controls enable the engineer to focus 
the electron beam on the face of the 
kinescope to obtain a sharp well de
fined spot. The spot produced on the 
kinescope moves back and forth and 
produces a single bright line trace. 
The intensity of this trace varies from 
instant to instant in exact synchron- , 
ism with the light and dark portions 
of :the picture at the distant transmit
ter. The total elapsed time for the en
tire operation is as short as one
thirtieth of a second. 

The camera at the receiving end is 
focused on the incoming images being 
produced on the screen of the kinescope 
and the image is produced on the film 
by running it through the camera at 
the same speed al: which it was trans
mitted at the sending end. At the end 
of a transmission the exposed. film is 
transferred to a rapid processing unit 
for development. This special proces
sing unit is a. development of the 
Kodak Research Laboratories. The 
process uses a continuous flow of heaL 
eel photographic chemicals and a heat 
resistant film. Either 16 mm or 35 
mm motion picture film can be pro
cessed and used for Ultrafax. The 
process develops and fixes the film in 
less than fifteen seconds and dries it in 
twenty-five se€oncls. It has processed 
film at a rate as high as 320 messages 

(Con·tinued on Page 26/ 



by JOHN G. WILSON 

Cuts Co·urtesy- Chrysler Cotp. 

Metals "with the skin you love to touch." Accomplished by 
low pressure, slow speed, grinding much . like polishing a lens. 

0 your bearings rumble ? Does 
your transmission refuse to 
transmit? 'Try Superfinish. 

Superfinish has in a very short time 
proven its applicability and usefulness 
in--nearly every mechanism where it 
has been applied. 

Of all the definitions that ha~e been 
offered none seems to define it more 
completely, .definitely, and concisely 
than that of lVIr. David A. Wallace 
who first conceived the underlying 
principles of superfinish. Hi:; defini
tion is : Superfinish is an extremely 

The difference between a Superfinish piston on the right and a stand
ard finished piston can be seen by the surface texture. 

fine surface produced upon flat, in
ternal, external, round, concave, ccon'"' 
vex, and other types of . surfaces by 
a combination of short motions, light 
abrasive pressures, slow abrasive cut
ting speeds, hard abrasive stones, and 
a lubricant ofproper viscosity.'" 

Superfinish, as might be expected, 
was developed because of the failure 
of other types of surface finishing to 
funcliOrl properly U:f?.der extreme oper:-
ating conditions. · The Chrysler Cor"' 
poration was encountering much dif
ficulty wi!h . rear wheel bearings on 
automobiles that had been transported 
long distances. These automobiles were 
equipped with roller bearings and after 
the long transit to qistant points they 
developed a rumble in the rear wheel 
bearings. This rumble . was caused by 
the rollers being imbedded in the races 
by the weight of the car and the 
many shocks it received in transit. 

When the car was driven the roll
ers were forced to .roll into and out of 
the depressions which they had made 
in the bearing race at high speed thus 
producing the noticeable rumble. ·It 
was at first thought that the races 
would "wear in'; but conversely they 
wore out because the minute chips 
which the rollers wore off the races 
acted as an abrasive and wore the 
depressions still deeper. 

This problem of "brinelling" was 
then presented to the Chrysler labora
tories for a solution. It was after 
much research, study, and experiment 
in this laboratory that Mr. David A. 
Wallace conceived his underlying prin
ciples of usuperfinish." 

The Chrysler Corporation found 
upon investigation of these bearings 
that the depth of the depressions were 
aU very nearly equal and that they 
were also only as deep as the scratches 
in the surface caused/ by grinding. A 
set of bearings was then made using 
Mr. Wallace's principles and subject
ed to the same· conditions in transit. 
Upon arriving at their destination it 
was found· that these bearings did not 
produce. the rumble. . 

Further investigation showed that 
the surface of the defective part was 
composed of an amorphous or an
nealled metal due to the high heat de
veloped in the old forms of surface 
finishing such as turning, grinding, 
honeing, and lapping; 

To .. eliminate this. heat id~;~~up~~fin:
ish. a .slow speed and· low p~esS'iire. on 
the stones is used. This combination 
eliminates the development of ·high 
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temperatures b4t still does not pro
duce a perfectly smooth surface as the 
projections of the abrasive granules of 
the "superfinish stones would retrace 
their paths and cut deeper and deeper 
scratches in the surface. As a cure 
for this it was found that by use of 
a random motion of the stones in · 
three to five or more directions the 
abrasive granule would not retrace its 
path and would leave only a myriad of 
very small scratches in the finished sur
face. This is the same principle as 
is used in the grinding of lenses. Also 
because of the low pressure and slow 
speed the surface would be of the true 
metal composition in which the metal
lic crystals are cleanly and accurately 
cut. · 

"Of invaluable assistance in carry
ing on the research work in connection 
with superfinishing has been the per
fection of means for obtaining accu
rate and visual indication of the char
acter of a finished surface. This is 
accomplished with equipment designed 
by Dr. E. J. Abbott of the Physical 
Research Corporation, Ann Arbor, 
Michigan. Essentially it comprises a 
diamond pointed tracer unit on which 
a small coil of wire is mounted, this 
assembly being carried on springs be
tween the poles of an electro-magnet . 

. Movement of the tracer, however small, 
is translated. into voltage in the coil 
which in turn may be amplified to 
anysuitable extent, thus giving a meas
urement of the profile of the surface. 

Scratches in the surface may be 
n1easured directly through proper cali
bration of the electrical circuit and 
the result shown on a galvanometer. 
Adding a cathode ray oscillograph and 
a motor driven camera, a photograph 
of the surface explored may be ob
tained. Variations:. as minute as one 
l'nillionth of an inch are measured 
easily with this equipment. However, 
this does not yet produce a surface of 
sufficient smoothness as the operations 
could b~ carried on indefinitely and 
the abrasive would continue to rernove 
metal without making the surface any 
smoother. 

With the addition of a viscous fluid 
to the working surfaces, a condition of 
imperfect lubrication can be set up in 
which the high· ·points of the uneven 
surface will rupture the fluid film. 
When this happens · the high points 
come into contact with the stone and 
are cut off. After a short time all of 
the high points will have been cut off 
and a condition of perfect lubrication 

set up a~cct:t~Hng' to the Iavvs.o~::~n:v·ano-
dynCJ,mics. Hereafter no 
ting . action will take place no matter 
how long the operation is continued. 

It is by use of all the above men
tioned facts that the operation now 
known as superfinishing is carried on. 

The process according to Chrysler 
executives is based on these factors: 

The ductility of metals increases 
with temperature. 

The higher the surface speed or 
temperature. (Grinding produces less 
cutting pressure the higher the surface 
heat but higher surface temperature 
than turning.) 

Therefore, the lower surface speed 
the lower the ductility .. 

The lower the ductility the shallower 
the scratch caused by a tool or an 
abrasive. 

Discovery that in a sutface finished 
by any conventional process-turning, 
grinding, lapping, etc., virtually all 
surface scratching are of the same 
depth. So that if all material between 
the scratches is removed the surface 
will be completely smooth. (In grind
ing, scratches are all of the samedepth 
-whether a 500 or 300 grain wheel is 
used.) 

Designing machines with a combina
tion of motions of the cutting material 
mostly at the right angles do the work. 

{Colmtinu.ed on Pa:ge 26) 

This seemingly mountainous ·area is a microphotograph (7 50 di
ameters) profile of a rough grind. This piece was finished by grinding 
on a 300-grain wheel. 
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by JAMES D. SCHWARTZ 

sunlight. for the dar~ned living· room,' 
and the television set· has become the 
best nursemaid in the world. AlsQ, 
since a considerable part of the audi
ence will be children, it is threatened 
that all serious drama must be cleared 
of objeCtionable parts until it contains 
nothing that might cause a nine-year
old child to ask embarrassing questions, 
Present television audiences write in
dignant letters if. characters so much· 
as say "damn" or appear in bathing 
suits, or even if the hero takes off hi5 
shirt. · 

Effect of television on the home, saloon, and show business are 

considered by Jim. Spare time fi'nds him toying with radio circuits 

The housewife is ·still one of tele
vision's biggest question marks. The 
problem is whether or not women will 
find time to sit down and look. Yes, 
says N;B.C.'s Frank Mullen, "Women 
find time to play bridge, shop, and go 
to Ladies' Aid. They'll find time . for 
television." One prophet of television 
has promised the nation millions of 
identical dinners of wonderful cook
ing, all presided over by one world
famous chef giving the housewife a 
step-by-step demonstration of his mas-:
terpiece on the television screen. 
Housewives will see on television the 
dre~ses and groceries they want and 
shop by phone. 

in· his workshop retreat. 

f"' UDDENLY, out of years of 
' talk and promise, television has 

' at last come to join the automo-
biles, the airplane, and the radio a~ the 
twentieth-century's fourth major con
tribution to communication and trans
P<?rtation. Television has offered the 
gr€a:test field for prophets, with some 
predicting that it will change the 
American way of life more than any
thing since the Model T. 

Possibly. one of its greatest effects 
will be on the American home. Proph- · 
ets see television putting a stadium, 
amusement park, theater, and univer
sity into everyone of our homes. A 
revolution in domestic architecture is 

' forecast resulting in the· modern home 
being built around the television room 
containing furniture designed to ar
range the fa~ily an~: guests in con
centric half-circles in frorit of the tele
vision screen. The cost of real. estate 
is to go . up where television reception 
is good and down where a hill or 
building causes interference. 

win friends 
Already home life has been disrupt

ed by the new medium. Television 
parties have altered the usual stand
ards of hospitality. At first its novelty 
value was so high that many television 
owners, faced with a housefull of 
curi-ous friends and neighbors, required 
regulars· to bri'ng • their own refresh
ments. The power to win friends was 
shown by a recentsurvey of television 
.set owners where over 70% reported a 
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noticeable increase in visitors after in
stalling television. 

Then there is the problem of con
versation. :Many radio programs. were 
designed as background entertainment 
to good talk, but in homes where there' 
is television there is also . dead sile~ce, 
even at mealtimes; .· F a:mily after family 
has discovered the fun of moving the 
table near the set, ·turning out all but 
the minimum of lights apd then eating 
'in fascinated silence. It is believed 
that television may deliver the final 
blow to the art of conversation. 

spoiled 
T ele"vision will also show its effect 

to a great extent on the entertainment 
world. At present· television has of
fered cartoonists and radio comedians 
a choice subject for their jokes anrl 
comments. _Concerning the large num
ber of television sets installed in tav-

Becaus~ ·it monopolizes entire at
tention when it is on and prevents one 
from doing anything else constructive, 
television makes it much easier to ·be
some illiterate, and it almost seems as erns, Fred Allen remarked, "There 
though television suspects this today. are. millions of people in New York 
There are title cards on the television who d.on't even know what television 
screen, but almost always the art- is. They are not old enough to go into 
nouncer explains what thetitles say as saloons yet." 
though the television producers figured Television offers tremendous new 
the listening and looking audience was chances for :workers in show business, 
already losing the capacity to read. but it also presents real challenges. A 

As to the effect of television on new type of actor will develop. Radio 
family life, C. B.S.'s Vice President performers, used to scripts, have poor 
Adrion Murphy says, "It will re-ce-- memories; lacking stage training, they 
ment it. I talked with a man who had · do not understand expression,·. stage 
seen his teen-age daughter for the business, or what to do with their 
first time in two months. He bought a hands. Movie actors are used to fac~ 
set and now she brings her boy friends home." ing both cameras and microphones, but 

Children are the most enthusiastic most of them are spoiled because they 
fans and are fascinated bythelimpest learn only a few lines at a tiine in 
puppet show or the mostan.cient West..., Hollywood and are used to having 
ern. The hours· between play and.bed scenes shot again and again .. Thetele
used to be. the most hectic part of the vision actor must memorize a ne"Y role 
day. Now Junior scorns late'-afternoon (C01~tinued on Page 32) 
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by EDMUND B. DUNN 

Industry should. awake to ·vocational guidance tn placing the 

graduate. 

courses of study offered by technical 
schools. Introduction of the five-year 
curriculum for technology students at 
the University of Minnesota is an ex
ample of this trend~ Included in this 

em- new program are studies in the hu
manities, economics and· government. 
This has resulted from the demand that 
the graduate know more of the in
fluences which bear upon his specific 
field. Consequently, the obligations to 
teach a vocation and to show the rela
tion of this vocation to other fields 
are being met. B~t what abo~t step by 

. step guidance concerning selection of 
that vocation? 

bridging the gap 
We often hear it said that only ex

perience can direct one toward that 
niche where his potentialities may best 
be applied. · Fundamentally, this is 
probably true. Apparently, it is as
sumed that the "experience" is sorr.le
thing that must be gained outside of 
school. The average person graduates 
at the age of twenty-two after spend
ing sixteen years in school. Certainly 
then, it cannot be expected that this 
individual also . had the time requin~d 
to gain this experience. How then. may 
studen.ts bridge the gap that exists be
tween theoretical training and its ap
plication ·in industry? Unless he can 
do . this, how is he to predetermine 
what his goal will be after leaving 
school? 

Numerous tests have been devised 
for determining a person's interests in 
different fields. These are commonly 
given prior to entrance in college. 
From the results of these tests, there 

There must be some means whereby 
a student J.nay constantly clarify his 
objectives and evaluate his training in 
relation to these objectives. If lack
ing the experience required to make 
these determinations, he must rely on 
the judgment of others with whom: 'he 
comes in contact. This source of in
formation could and should. be avail
able from the instructors with whom 
he associates daily. Instead of this, the 
student's questions concerning practi
cal applkation in industry are too oft
en answered with "Irrelevant" or "It's 
not done this- way" or, perhaps, and 
honest "I don't know." Certainly 
these responses do not h~ad one to 
conclusions as to what he would select 
for his life's work. 

In fairness to our schools it must 
be remembered that the postwar sky
rocketing of enrollments has . imposed 
an unprecedented burden on the staffs. 
Men who possessed the qualifications 
for teaching were and still are at a 
premium. Practical experience could 
not always be demanded of instructors. 
As the tide recedes, this ·condition 
should not persist. -

Many. co~panies have set up their 
own training programs to assist in 
directing an employee into· the field 
for which he is best suited. This rep
resents a great advance in vocational 
guidance. However, the student must 
commit himself, morally at least, to 
the service of that company. Often 
there is too little time to determine 
whether or not that company embraces 
his real field of interest. The student 
himself may not know what his inter
ests. are in fact, or there may be some 
misunderstanding caused by different 
applications of terminology. 

The solution to this problem of vo
cational guidance must be affected by 
a more complete exchange of infor.
mation between schools and industry. 

· (Continued on Page 28) 



by EVERETT E. BEASON 

Soil-fresh food the year around. You can now have a farm at 

· eratures, permits actions or changes in 
the meat similar to those which might 
occur. at ordinary ice box tempera:.... 
tures. Because 1peats, eggs, and milk 
offer a moist surface pos$essing many 
soluble nutrients for microorganisms 
of· disease and spoilage it is necessary 
to take special precautions in the 
preparation and storage of these items. 

your finger tips. A perfect repast from entree through dessert. 

r' TRA WBERRIES in January, 
"""' corn on the cob in March

with the recent advances in the 
. manufacture of economical home freez

ers these things have become common
place. The availability of these home 
freezers has necessitated an increased 
amount of consideration of the prob
lems of freezing and storing the food~ 
. The preparation of food for freez-
ing is to inhibit the actiori of food 
destroying micro-organisms and en
zymes; Enzymes are the organic sub
stances in food which serve to promote 
or catalyze chemical actions which take 
place when deterioration bccurs. There 
are numerous mic,ro.:.organisms which 
plague those who attempt to prevent 

'their action on food which is irriprop-
erly stored or processed. The effect 
of these organisms may evince itself 
in the form of changes in color, fla
vor, texture, and aroma of the food 
product. Therefore,. it is of prime 
importance that the food be prep9-red 
f()r freezing with the utmost care. 

The preparation of vegetables can be 
accori1plished quite effectively by scald
ing or blanching, which has proved 
satisfaCtory in the control of micro
organisms. Scalding serves a dual 
purpose by inhibiting the action of the 
oxidizing and respiratory enzymes and 
by reducing the microbial population. 
For instance, a one minute scald of 
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peas may reduce the bacterial count 
_from one million per gram to one per 
cent of this value. Similar treatment 
of spinach for three minutes will cause 
a 99 per cent reduction in bacteria. 
Other desirable changes provided by 
scalding are an increase in cplor in
tensity (we have all noticed the at
tractive ·deep green· color of com
mercially frozen foods) and a reduc
tio.n of volume which facilitates pack-. 
agmg. 

It is a known· fact that prolonged 
storage of meats,· even at subzero temp-

There have been as many • suggested 
methods of readying beef for· storage 
as there are tastes for the food. Those 
who prefer aged b~ef offer that the 
increased tenderness· obtained by stor'" 
age for one to two weeks at 35 degrees 
F overbalances the loss of qualities il1-
herent in absolutely fresh meat. It 
is known that freezing, in part at 
least, replaces a. short. aging period as 
much as 50 per cent. Involved in th~ 
storage of beef .for aging at tempera
tures above freezing is the problem of 
aiding enzymic action, whic~ adds im.-

Large trays of food, already moisture sealed, are inserted into large 
Ireezer for the quick freeze. 
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This problem has · been partially 
solved by the use of ultra-violet rays 
of selected wave lengths ( 2537 Ang
str61lls), which have the effect of hold
ing the microorganisms in check, and 
at . the same time allowing autodiges
tion to continue. While most of the 
large meat packers do not use ultra
violet rays in their chill rooms, usually 
af 34 degrees F; such use would be 
imperative at the higher temperatures 
utilized for accelerated aging. 

Everett had . his mechanical engineering 
course pWn.ctuQI.ted with marriage in 1943, 
fol(owed 'by a lengthy spoo 'of four yearr,~ 
in t·he air forae, where he served as squwd
ron armament (11}Vd). chemical officer i1n1 charge 
of maintenance and installa:tion of arma
ments in airplooes. .A gr:aduate of West 
High School a11t<d a 'BME fro·m the secon1d' 
sU'mmer se·ssion of 1949, at a.ge 21, Everett 
no'w 'e'n1joys any type of hun.ting an.rl fishing · 
when not studying new methods of refrig
eration ·'or air comfitioning. He pla'!1As to 
enter the refrigera.tion1. business along super
·visovry lines. 

· There are many people who believe 
that "quick freezing" is a must for the 
insurance of a high grade frozen prod
uct. Though the subject is highly con
troversial, niost are in agreement with 
the opinion that the effect desired in 
the product should govern the freezing 
rate. It is true, and widely accepted, 
that the rate of freezing induces certain 
physical and chemical changes in the 
foodstuff. It is therefore important 
that we consider the effect of these 
changes on the quality of the product. 

There have been many definitions 
offered for the term "quick freezing," 
one of which has become quite popular. 
This definition states, "Quick freezing 
is that condition which peni1its solidifi-

cation . (the zone of tnaxill1tti:l'i:: crystal 
formation,· 32 degrees F to 25 degrees 
F} in thirty minutes or less." 'It is 
obvious that until some standard defini
tion is . offered and accepted the term 
1'quick frozen" may be applied at the 
discretion of. anyone who freezes meat 
or other food products. 

The most important advantages to >;s;:::;.·:' 
be realized from rapid freezing are, 
the minimizing ()f intact food cells by 
favoring formation of smaller . ice 
crystals, a shortening of the solidifica
tion period, and the arresting of the . 
growth of microorganisms .. 

Changing the freezing rate of meat 
and poultry may evidence itself in u•,~···>·,···,·.;,:: 
"drip" characteristics of the prod 
upon thawing, the. tenderness, and the 
palatability. Drip is . the tendency of 
meat products to lose their inherent 
moisture upon thawing. Because of the 
different techniques of determining 
drip almost any contention as to the 
effect of freezing rates may be proved. 
As the surface area of the meat frozen · 
becomes disproportionately large with 
respect to its volume· it is known that 
more drip will occur upon thawing. 
This is particularly evident in small 
cuts <;>f steak (cube steaks). The ef
fect is not nearly as pronounced in 
thawing la.rger cuts. It can be deduced 

(Continued on Next Page} 

A .. sealed, ready dressed turkey, is placed in container before freezing .. 



Tenderness is also affected by the 
rate of freezing in that a formation of 
ice crystals is present in the muscle 
fibers of the meat causing the rupture 
of these tissues to provide an increased 
tenderness. With slower freezing 
rates ·larger ice crystals are formed 
resulting in less permeation of the 

' muscle fibers and tissues. 

' There seems to be little change in 
palatability with changes in freezing 
rates. In one study in which the 
eating quality of ribroasts of beef 
frozen under ten different conditions 
were compared, it was concluded that 
the more rapidly the meat was frozen 
the better was its all around quality. 
In the same test the meat frozen at the 

. slowest rate ranked almost as high. It. 
is obvious that not as much importance 
should be attached to the effect of 
quick freezing on the taste of the 
product. 

Exhaustive tests and surveys of 
opinion have proved that the rate of 
freezing fruits has a definite effect 
upon the quality. The quality of fruit 
implies acceptable color, ~aste, and 
firmness. It was found that with more 
rapid freezing rates fruits of a less 
hardy nature lost their firmness and 
color. When the same fruit was frozen 
at a slower rate a marked improvement 

Banks of private frozen food fock
. ers holdfood forthe sportsman and 
housewife. 

observed. This would.·. seeni to 
,,.,r,,..,,,,. that home freezing units cah 
be satisfactorly. used. 

Contrary to what might be expected, 
these tests failed to prove that the 
freezing rate had any influence on the 
taste, texture, or vitamin content of 
vegetables, There ·were some differ
ences in appearance while the product 
was frozen but ·no ·difference. upon 
thawing. 

temperature vs. time 

The advent of the publicly available 
or commercial food locker has brought 
forth many questions from users as to 
the maximum storage time for various 
foods. It is well known that the higher 
temperatures preclude lengthy storage 
periods . but there· is much disagree
ment· as to the maximum storage time 
under specific conditions. Frozen 
fruits and vegetables lose appreciable 
amounts of their vitamin content as the 
storage period is increased. This may 
occur at many sub zero· temperatures, 
however, as the storage temperature 
rises a disproportionately higher rise 
in loss rate is affected. Vitamin A 
values of . vegetables may show a 
marked drop in six month storage, 
while a satisfactory value may be ob
tained for the same food stored only 
three months at 15 degrees F. Even 
with tet:nperattires as low as 0 .degrees 
F as much as 25 per cent of the ,pro
vitamin may belost during a season to 
season storage of frozen peas. 

This Jim.:..dandy machine automat
ically pours oi;1t the correct amount 
of peas into packages shuffling down 
the conveyor. 

vanatwns may occur in the sub zero 
range or in the range above zero with 
different effects. It is generally ac
cepted that while fluctuations of temp-, 
erature in the sub zero range have little 
effect these same ~ariations in the 
range above zero may have a very 
harmful effect upon stored food. 

When temperature variations occur . 
there is an accompanying change in 
vapor pressure between the air in the 
freezer and the air on ·the surface of 
the product is warmer it can hold more 

ill> moisture than the surrounding. air, 
therefore,· with moderate circulation of 
air in the locker· this moist surface air 
is replaced by cooler, dryer a1r which 
drains more moisture from the product. 
The repetition of this undesirable 
phenomenon may cause serious de
hydration of food stored under these 
conditions. 

Ascorbic acid (vitamin C) is one of 
the most important of the less stable 
nutrients found in frozen fruits and 
vegetables. It is partly because of this 
fact that it is used as an index of the 
suitability o( storage conditions. lf 
ohe arbitrarily refers •· to the loss· of 
ascorbic acid .as: a measure of the 
storage limit, and 1f 25 per cent loss of 
this vitamin is considered a . desirable 
maximum, then it can be shown that 
differen;t foods have widely ·varying 
storag~ time limits for the same SP'~cific 
storagi .Conditions. For example, as.:.. 
paragus may b~ stored fpr fiv.enionths The problem of processing and star
at 10 degrees before 25. p~r ceht of its ing frozen foods and its ramifications 
vitamin C is lost while green beans still warrant a great amount of re
can he stored for only one month under search and study. Until more is known 
the same conditions before 25 per cent of the action of enzymes and micro~ 
of their vitamin C is lost. organisms as affected by freezing, 

There has often been a lack of con- little more can be d9ne to simplify the 
sideration on the part of freeier·own- job of thos~ who prepare food for 
ers for fluctuations in temperature future consumption by freezing. 
while food is in storage. Temperature (End) 
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Th.e o_pportunity tha1t the editors have afforded me to write 
informally in the TECHNOLOG is very welcome. 1 thus gain 
a way to address aU of you who study in the Institute of 
Technology and who wonder about the reasons for some 
changes that we make from time to time. These changes 

. often affect you rather fundamentally. I shall. be glad if 
I ma.y se,rve to pass on to you the thoughts which lead your 
faculty as a whole to ma;ke these changes for, we believe, 
your best interests. 

I AM sure, for instance that many freshmen, and in
deed some upperclassmen, ask why_ the Institute now 
requires a five-year program. The answer is-for your 

best interests.· When the faculty adopted the five-year pro-
gram some years ago, the purpose was to provide oppor
tunity for IT students to acquire a sound background in 
the life sciences, the social sciences, and the humanities 
·without curtailing the professional content of their curricu
hlln. For it was seen that engineers and scientists today 
must take their .place in positions of responsibility in so
ciety where a breadth of knowledge, not solely restricted 

·to their professional fields, is essential. There are increas
ing demands and needs for men with technological training 
to serve in positions demanding a considerabk degree of 
social competence. The background studies in the five
year program are meant to lead you to that social com-
petence. · 

In. other specialized professional areas a pre-professional 
gener-al curriculum over a, number of years-in the case 
of medicine and law about two years-has for some time 
been required. Until now this has not been the case in 
engineering. But now we have designed our own plan, 
and our five-year program wherein studies of life, hu
man relations, literature and other phases of polite learning 
are. made concurrently with professional subjects is perhaps 
an even better solution. 
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There are already numerous indications that the five
year graduate will be welcomed by potential· employers and 
will be worth more, particularly in later years, than one 
who has not had this advantage. For example the direc
tors of research of three large industrial laboratories have 
strongly urged a program such as ours. 

Many engineers an:d scientists also find or select employ
ment in fields not strictly in line with their professional 
specialty. In these fields, however, their training in thor
oughness, in accuracy, and in the use of a scientific method 
of thought is extremely helpful in dealing with many prob-:
lems such as the important ones of human relations. Tech
nological education alone is a good foundation for many 
jobs. When it is combined with studies directly aimed at 
understanding the problems of society, and with a facility 
of expression, and with other elements of general personal 
competence, it is difficult to envisage a program which 
opens up more avenues of useful application. ·· 

You may also have asked the question whether too many 
engineers are ·being trained and whether many will suffer 
disappointment in the opportunities afforded them for utili
zation of their training after leaving the University. TQ.e 
answer to this is given in the report of the Commission 
appointed by the President of the United States to study 
these and other aspects of highe_r education. The sense 
of their report is that as long as occupational or profession
al eduaction is accompanied by and becomes a part of sound 
general education, there is no likelihood of overproduction. 

Regardless of what curriculum you are taking within 
the Institute of Technology, your undergraduate training 
and education opens· up the widest possible ha'rizons of 
gainful employment and useful service. You may use what 
you learn either in strictly professional work or in related 
semi-professional activity; either as a basis for public 
service or as a basis for graduate study and further special'"" 
ization. 

Able scientist~ and engineers are themselves responsi
ble, by the dis~overy and development of new processs, 
for creating a need for new kinds of technologists. These 
needs must be met, and if possible anticipated, by changes 
and additions in the pattern of your. programs. .Such is the 
intent of your five-year curriculum. 



... 

L tudent rou 

E VERY year about this time interest in student 
governing boards, professional societies and frat
ernities, etc. runs high. In the light of a little 

explanation, you will find on this page a break down of 
the many IT groups and a short paragraph on each 
giving the general aspects under which that group 
functions. 

Tech Commission is the official student governing 
body for the Institute and as such keeps watch on all 
campus happenings which might affect the IT student 
arid gets behind and pushes any worthwhile project 
that presents itself. Biggest job of the year is the 
selection of a chairman for and organization of En:
gineers' Day. They also serve as a binding factor be
tween the professional societies. It is composed of the 
presidents of each of the societies plus three members 
at large elected in the spring elections. Bi-weekly 
meetings. 

Technolog Board sets the general policies for the 
Log to follow, keeps a watchful eye on its progress, 
and selects the editor and business manager for the 
following year on the basis of platforms submitted by 
them. It is composed of one member from each school 
within the Institute elected at the spring elections. 
Monthly. meetings. 

Pi Phi Chi is the interprofessional fraternities council 
dealing with the problems common to the professional 
fraternities, and the furthering of intramural sports. It 
is composed of one member from each of the fra
ternities. 

Honorary fraternities for those of higher scholastic 
standing are formed for the betterment of their par
ticular profession and· service to the school in general. 
Most do not have their own houses but meet fairly 
often for social and professional r.easons. Most of them 
carry on many service projects and sponsor competi
tions of various sorts. Information about any of them 
may be obtained from the office of the department to 
which the group belongs. 

Tau Beta Pi-all engineering 
Alpha Rho Chi-architecture 
Eta Kappa N u--electrical 
Phi Lambda Upsilon-chemistry 
Pi Tau Sigma-inechanical 
Tau Omega-:-aeronautical 

Plumb· Bob .is <1 secret senior men's honorary service 
society of 12 men selecJ,ed for their outstanding service 
to the Institute who carry on many service projects. 
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The members names are made public and awards given 
on Engineer's Day. Not a fraternity. 

The professional fraternities are formed for the 
furthering of the ·profession and establishment of better 
student facultyrelations. Weekly. meetings are held 'to 
discuss business problems and social events. Most are 
very active in intramural sports and encourage student 
participation in .campus events. Membership is by in
vitation as in academic fraternities. 

Alpha Chi Sigma~chemistry 
Alpha Gamma Rho-agriculture 
Kappa E,ta Kappa:--electrical 
Sigma Alpha Sigma-all engineering 
Theta Tau-"-all engineering 
Triangle-all engineering 

Your pror:essional societies, which· are formed by the 
students in each school, serve you in the semi-technical 
vein with meetings arranged for your enjoyment and 
education:. Most of the socities have national affiliatioris 
and members receive magazines, library service, and 
placement help from the national offices. They are 
entirely student organized and run and are open to all 
students in the particular school they serv.e. Most meet
ings are quite informal and serve as a meeting place 
for common interests. The programs . presented are 
excellent~ Information on your society can be gotten 
from offices in the department or watching for notices 
on the school bulletin boards. 

American Chemical Society 
American Foundrymen's Society 
American Institute of Chemical Engineers 
American Institute of Electrical Engineers 
American Institute of Mining Engineers 
American Society of Agricultural Engineers 
American Society of Civil Engineers 
American Society of Mechanical Engineers 
Institute of Aero Science 
School of Mines Society 

Tech Party is the engineer's political party on campus 
and deserves all the support you can give it in the 
elections. Recently reorganized, Tech Party candidates 
are selected by a board of one member from each of the 
schools. They are really trying to get the best candi-

. dates possible and any help you can give them will be 
well spent. Notices of open meetings are printed in the 
Dail)'· Go to them. -

This ·summary has been brief but we hope it has 
helped to acquaint you with your school and arouse 
your interest in some of the organizations. · They need 
you. 

W.E.C. 
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Engineers: 

J I e I ritin taff· 
Advantages: 

• Extensive extra-curricular activities will assist you in securing a <job. 

• Excellent experience derived from writing semi-technical material. 

• Only. a small. amount of your time required. 

• Better articles can be written only by you. 

Drop into the new "Log" Office 

331 Aero-Mechanical Engineering Buil~ing, 



• • • 

by DAVE JOHNSON 

I am .a·n _enginee. ring s~udent. at th: unive:sity_'. but I 
am not classified. Th1s of course ts a maJOr d1saster 
in this day and age. From the time I stood up in my 

crib to beat my head against the wall, my parents saw 
that engineering was the only field of endeavor for me. 
Fact was, I liked to hear the pictures rattle, or maybe it 
was· the dried up little brain in my head that r:nade the 
noi.se. It no longer rattles, however, so I have given 
up the amusement. I think that itmust be the cobwebs 

· and dust that have cushioned my brain so that it doesn't 
rattle. Now that· I had my work all cut out for me I 
was very happy, things would go like clockwork I 
supposed, buti was greviously in error, who could for.e
see ,the faint, dark shadows that coming events should, 
according to Hoyle, cast before them? I blisshllly 
thought all I would have to do was start in the Kinder
garten and go right on through, graduate from high 
school, and start college where I would be a freshman, 
and become bald from wearing a "din.k," then passon to 
the more hallowed halls as a Sophomore after which I 
could become a Junior and then a Senior, after which I 
could throw myself out on the cold, crvel world in an 
attempt to wrest a meager existence for myself on· 
Earth.· But no, this was not to be for me. The deviating 
digit of destiny was set to define me. Since, however, I 
could not foresee the future with the accuracy of a 
Gallup poll, I proceeded according to plan. 

First, I registered i.n Kindergarten where after two 
horrible weeks I was about to give up. In an attempt 
to make up _my mind I sought the serenity of. the 
neighborhood cinema, where with the worries of the 
world on my wee shoulders and the munching of pop
corn for mood music I saw Lynn B.e'lvedere go to col-· 
lege. I ~as immediately counseled by what I saw. I 
wasn't going to let that happen to me, T would grit my 
teeth and forage ahead in the Kindergarten. · 

The next great cns1s in my life occured in the fifth 
grade where as a r.eward for honesty I was expelled 
from school. I made my decision, I would hide out in 
the gully 'til- school was over and then go home as if 
nothing had happ~ned. The. bluff worked and I con
tinued to mystify and astound my old_ maid mentors. 

The next crisis occured when I was in the ninth 
grade. The United States declared war on anybody 
who would be so sociable as to turn right around and 
declar.e war on us. And all this without consulting me. 
I rose to the occasion, however; and won the war by 
spending my summer on a farm. 

In the fall I decided that though it was a great risk 
to take I would leave the mopping up operations to the 
armed forces and go back to school. Things looked 
fine until the eleventh grade when one instructor wi.th 
no regard for my plans, decided to have me expelled. 
I could see that I wasn't going to care much for him 
after that so I decided not to humor him and merely 
proceed with my ·studies. The instructor and the as
sistant principal failed to convince my mother that I 
had heen expelled so they decided to ignore me. When 
graduation came they needed one , more person so th1.t 
one line wouldn't be shorter than the other so they im
plored me to aid them. Since I realized that they were 
only human and therefore had human failings, I for
gave them. Besides, the diploma would just cover 'the 
hole in my wall. 

But now the fates rear.ed their pomaded heads and the 
first hint of my present disaster was evident. The Uni
versity made . it compulsory to ·. take the five year 
engi.ne.ering course. I didn't think that. this would mean 
anything more than that I_would h~veto spend another 
year in college. Even·. for'the first three ·years things 
seemed to indicate that such would be the case. But 
this year the awful truth came out ... nobody knows 
what to call an engineering student who is in the fourth 
year on the five year plan. Am I a Senior? No. Am I 
aJ unior? no. I was a Junior last year. So am I going 
to waste a whole year not knowing what I am, being 
embarrassed every time someone asks me ~what I am? 
Maybe I should just drop out of school. · 
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Now science gives the navigator an im
proved "homing pigeon instinct," a way 
by which-without checking sun or stars 
-he can head his. ship directly home. 

Already thoroughly proved, Loran equip-
1nent has been simplified through RCA re-, 
search and engineering, so that almost any
one can learn to use it in a few minutes. Free 
of human error, readings appear directly on 
the instrument. A quick check gives position. 

position quickly and accurately. Loran's sim
plicity adapts it to every type of vessel from 
merchant ship to yacht. Manufactured by 
Radiomarine Corporation of America, a serv
ice of RCA, it is already being installed in 
U. S. 9oast Guard rescue ships. 

The meaning of RCA research 

RCA's contribution to the development of 
this new direct-reading Loran is another ex
ample of the continued leadership in science 
and engineering which adds value beyond 
price to any product or service of RCA. 

* * * 
The newest advances in television, radio, 

and electronics can be seen in action at RCA 
Exhibition Hall, 36 West 49 St., N.Y. Admis
sion is free. Radio Corporation of America, 
RCA Building, Radio City, N. Y. 20. 

Continue your education 
with pay-cut ~CA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity .to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five· of the many 
projects which offer unusual promise: 
e Development and design of radio re
ceivers· (including broadcast, ''short wave 
and . FM circuits, television, and phono~ 
graph combinations). 
e Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
e Design of component' parts such as 
coils, loudspeakers, capacitors. 
e Development and design of new re
cording and producing methods. · 
e Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to National Recruiting Divi
sion; RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

RADIO C'ORPORAFION ~ AM'I!'RII:A 

'Worlcl Leader In Ramo -Firs!- in ?elevis/on 



_ Qne Easter morn a bantam rooster discovered a 
basket of Easter eggs on the back porch. He ambled 
over to his hens, looked them over; then rushed off to 
th~ barnyard and knocked heck out of the peacock. 

* * * 
The meaning of the word "collision" was being ex

plained by the teacher of the class of small boys and girls. 
"A collision," she said, "is when two things come to.;. 

gether unexpectedly.'' 
Immediately a small boy jumped up artd said: "Please, 

teq.cher, we've had a collision at our house." 
"Whatever do you mean?" -
"Well, mother just had twins." 

r1 
Always happy t() see student interest in campus or

ganizations, THE TECHNOLOG is especially glad to an
nounce the reformation of the American F oundrymen' s 
Society. U.i'ith the all new foundry in the new engineer
ing building nearing completion, student interest is growing. 
G.ood Luck. 

·T·.· · .. ·.·.HE.Um··.'.rers.ity o.fMinne.so. ta chapter of the Am. eri
can Foundrymen's Society, which lay dormant dur-
ing the war years, is now in the process of being 

reorganized. With the establishment of a new and 
modern foundry which is now nearing completion in 
the new Mechanical-:-Aeronautical engineeri.ng. building, 
a new and gr.eater interest is· expected in this important 
phase of mechanical and metallographic engineering. 

Membership in the American Foundrymen's Society 
promotes closer association with other foundrymen in 
the Twin City ar.ea and throughout the country. Stu
dent members are enabled to make lasting contacts with 
members who are leaders in their field, and with mem
bers who may later assist student members in securing 
employment upon graduation. Advancement in the 
foundry profession through· the association. with experts 
i.n the field and through the good fellowship of others 

The old fashioned· girl 
out like a light. The m~odt~rn 
out go the lights. ' 

I. think she's priceless. 
I know she • is. 

* * * 
Father: ((1 can see 'right through that girfs intrigue/' 
Son: ul know, but they aU dress 'that way nowadays." 

* * * 
Harry is so conceited that onhislastbirthday he sent 

a telegram of congratulations to his mother~ 

* * * 
Dr. Crawford: ((Mr. Carney; what is the thfory as to 

why the earth is growing heavier?'' 
Gorgeous George: ((The answer is ·intuitively obvious; 

the population is increasing.", 

* * * 
A Swede· walked- into a. saloon and asked for a shot 

of squirrel. whiskey. 
"I haven't any squirrel whiskey," said the bartender, 

"but I have some good Old Crow." . . .· . 
"But I don't wanta fly, I yust want to yump around 

a little." 

* * * 
The .trouble withrnost public speakers is that they have 

a diarrhea of words and a constipation of ideas. 

(Continued onPage30) 

r 
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in,fhe industry is butone of the many advantages of the 
organization. 

Monthly copies of the American Foundryman and 
Quarterly Transactions of 'the<Americah Foundrymen's 
Society provide members with the lat~st developments. in 
all phases of the industry. In addition, the Annual Foundry 
Congress, the Biennial Equipment exposition, and regional 
technical conferences provide the members with additional 
technical information. A complete foundry practice library 
maintained by the national headquarters offers each mem
ber the latest developments in casting technology at a 
reasonable cost. 

The society is world wide with .thirty-nine chapters in 
the United States, Canada, and Mexico. 'There are six ad
ditional chapters at universities throtighout the country. 

The $4;00 annual . dues cover all of the above ·items. 
Membership blanks may be obtained from John Uppgren~ 
room 7, Mechanical-Aeronautical engineering building. 

The first meeting of the University Chapter for 1949-50 
will be held on Thursday, October 27, at 7 P.M. irt the 
foundry in the Mechanical..,Aeronautical engineering build
ing. All persons interested 'in the foundry and metallo.., 
graphic industries are urged .to attend. · 
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~~Is this the same ,ROEBLING that 

helped you~ build. the Golden Gate Bridge?~~ 

.. Well, Ted, that's one way to put it! 
And this sure is the same Roebling. & 

Besides ~aking wire ancl huge 
cables for suspension bridges, 
Roeblii1g weaves wire screens. I've 
seen screens like this in quarries a.nd 
mines all over the country.'' 

WIRE ROPE. Roebling 'wire rope is 
made· in a large range of types to assure 
t<Jpflight performance in every application. 
Roebling Preformed "Blue Center" Wire 
Rope is unsurpassed for ease of handling, 
smooth operation and long life. . · 

ELE~TRICAL WIRE-CABLE
MAGNET WIRE. Roebling makes more 
than 60 standard types of electrical wire 
and cable-meets practically every trans
mission, distribution and service require
ment. Roevar Magnet Wire is a leading 
specification for high-speed winding. 

WOVEN WIRE FABIUC. From the 
largest, most rugged Aggregate Screens 
to the most finely woven Filter Cloths, 
there's a full line of Roebling industrial 
screenS. Wires made of special steels and 
non-ferrous metals assure longer wear and 
corrosion resistance. ( 

ROUND-FLAT- SDAPED-WHlE. · 
Roebling high carbon wire is a quality 
product and dependably uniform in gauge, 
grain structure and finish. This, of course, 
means that machine stoppages and rejects 
are cut to a minimum, and production, 
costs pulled down. 

* * * ·whatever career you are studying for, 
when you get on the job you will find one 
or more types of Roebling products serv
ing. there, dependably and at low cost. 
John A. Roebling's Sons Company, Tren
ton 2, New Jersey. 

BRANCH OFFICES: Atlanta, 934 Avon Ave. * 
Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt 
Rd. * Cleveland, 701 St. Clair Ave., N. E. *Denver, 
1635 17th St.* Houston, 6216 Navigation Blvd.* Los 
Angeles, 216 S. Alameda St. *New York, 19 Rector 
St. * Ph~ladelphia, 12 S. 12th St. * Pittsbur'{h, 855 
W. North Ave.* Portland, Ore., 1032 N. W. 1 .hAve. 
*SanFrancisco,1740 17th St.* Seattle,900FirstAve.So. 

RIIEBIIIRII 
A CENTIIR<!Y Of CONFIDENCE 



Last but not least, using the fact 
that a film of oil'--if not punctured
will prevent metal to metal contact, 
to stop the cutting action after a smooth 
surface has been obtained. 

By applying- these principles of 
s~perfinishing all the objectives of pro
ducing a good bearing surface are ob
tained. 

There are two main objectives in the 
production of a good metallic bearing 
surface. One, Metallurgical, is to re
move ·the defective ·surface metal pre
viously produced by. the shaping or 
dimensioning operation, and to. expose, 
bisected, the true crystals of the ina-

. terial so as to leave an e~tremely fine 
plane· surface. The other objective, 
Geometrical, is to remove the hills and 
valleys (scratches and/ or flaws) ; and 
by the laws of geometry, generate a 
true and smooth surface which will 
eliminate the danger of oil film rup~ 
ture and metal to metal ·contact. 

Chrysler has today developed the, 
technique to such an extent that they 
can apply the technique to. nearly any 

. application and it has met with such 
wide· approval that nearly all the ma
jor industries are today using it. They 
are usirig it through the use of super
finishing machines that are designed 
and licensed by Chrysler Corporation. 

it's slick 
Today Chrysler is applying this 

process to nearly all of its bearing sur
faces and find that it is not, as at first 
might be suspected, an additional oper
ation. This is true because the last one 
or more finishing operations are re
placed by superfinishing which is often 
less expensive and faster than the 
older, less perfect methods of produc- · 
ing surface finish. They have also 
found that exceptionally fine grained 
stones are not required. Usually a 
300 to 500 grit stone is entirely sat
isfactory for producing a surface 
smooth to within less than one micro 
inch. 

The uses of superfinishing are so 
wide and varied that only a .very few 
can be mentioned here and briefly 
described. 

In applying 'it to crankshafts the 
journals are finished to a smoothness 
of six micro inches in thirty seconds. 
Brake drums are finished from the 

second . turning operation ·to a srnooth
ness of eleven micro inches in ten 
seconds. ' 

A new machine is being built t() fin
ish cylinder bores to one ten thousandth 
of an inch (0.0001 inch) out of round 
and taper tolerance where ·older meth
ods were accurate only to within one 
thousandth of an inch (0.001) inch). 

Cams are finished on a superfinish
ing machine at 22 revolutions per min
ute while the stones revolve at 800 
revolutions per minute in the opposite 
direction.· At the same time the stones 
oscillate axially on a stroke of one 
eighth of an inch at 230 cyCles per 
minute. 

Pistons are also superfinished but 
they revolve on rollers at 4.50 revolu
tions per minute and the stones os
cillate, axially three sixteenths of . an 
inch at 240 cycles as per minute. This 
is a very low ratio of stone oscillation. 
to work revolutions per unit time and 
is due to the fact that the pistons are 
of aluminum. Experiment has proven 
that the softer the metal the lower this 
ratio should be. 

The theory. of superfinishing has 
similarly been applied to valve stems 
on a machine c3;pable of fini~?ing t~ir
ty-three valves at one time,.t6 tappets, 
to flywheels, to bearing shells, and in 
fact to any lubricated, partially lubri
cated, or non-lubricated bearing sur
face. It is also speeding production 
of gauges be~ause by this process the 
production of a lapping mate is not 
necessary and is even used when re
building gauges by ~chromium plating 
to detect the soft or low spots by light 
diffraction. 

"Superfinishing" has been widely 
adopted by the airplane industry be
cause "Not only does the technique de
velop accuracy. of · dimension and 
smoothness, but increases tensile 
strength and fatigue life by elimina
tion of scratches which might be the 
basis for failure. Incidently, it may 
be stated here that it also facilitates 
a greater accuracy and speed in the 
inspection of airplane engine parts by 
the m,agnaflux method. 

From this discussion of· the process 
it is apparent that "superfinishing" is 
a characteristically individual type of 
surface finishing superior in all re
spects to all other known types of sur
face finishing yet economical and 
adaptable to the production of all types 
of bearing surfaces. 

(End) 

· (Continued from Page 11) 

a minute. The conventional process 
takes forty minutes. , By using an en
larger the messages can be blown up 
to full-page letter size. A lightning 
fast continuous paper process is also 
used. The image of each message is 
projected on the sensitized paper which 
is moving on a roll within focusing 
distance. In the near future it is ex
pected that it will be possible to project 
the images of the kinescope directly 
on the sensitized paper without the 
intervening step. 

it's here 

The number of applications to 
which this new means of communica
tions may be used is almost endless. 
To mention just a few there is the. 
possibility of a combined service of 
Ultrafax and television capable of 
transmitting a full-length motion pic
ture from a single negative to the 
screen of thousands of motion· picture 
theaters throughout the country. In 
the future we may have a service of 
television and Ultrafax by which the 
receiving set in your home will bring 
various types of publications or news
papers into the home without inter
rupting the program being viewed. The 
exchange of international television 
programs. is also foreseen in the· fu
ture. A new radio-mail system· on a 
,.world-wide basis is also being studied 
at the present time. 1lt is interesting 
to note' that almost anything may be 
sent by Ultrafax. If it can be photo
graphed it may be sent by Ultrafax re
ga:rdless. of its size, shape, or language. 
In the near future when color tele
vision is perfected. it may be possiblf' 
to make color copies of famous pic
tures or events. 

Ultrafax splits the second and uti
lizes each fraction for high-speed 
transmission of intelligence. It is as 
significant a milestone in the field of 
communications as the splitting· of 
the atom in the world of energy. With 
the development of Ultrafax .we are 
at the beginning of a new era in com
munications. 

(Eml) 
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by CARL MALMBERG 
· Superintendent, Tan~ and Plate Shop 

ALLIS-CHALMERS MANUFACTURING CO, 

WEST ALLIS WORKS 

(Graduate Training Course-1930) 

PRODUCTION METHODS have become a 
gooQ. deal more technical and compli-

1 c~ted in the last few years. There is a big 
difference between the way we do things 

now and the way we 
did them when I left 
the AlJis-Chalmers 
Graduate Training 
Course to work in the· 
machine shop in 1930. 
That is why there are 
more and more op
portunities in the 
manufacturing end 
of the business for 

CARL MALMBERG • young engmeers who 
get a thrill from watching a project grow 
from a roll of blueprints to a big electric 
power installation or machinerv for a 
giant processing plant. ' 

Close Coordination 

In my section of the shop we specialize in 
fabricating machines and parts from sheet 
and-plate steel. We work closely with the 
desi~ engineers to develop the most eco-

"" nom1cal way of producing their designs 
and we do much designing on our own. 
We work closely with every other manu
facturing department, because more and 
mo:e Allis-Chalmers products are being 
designed to replace cast members with. 
welded members, and in my work we do 

Machining ~peed ring for a 55,000 hp turbine on a 40' boring mill, one of 
the largest m the country .. Many A-C I?achines and methods are unique 
beca~se o~the t:e~endous stze of work pteces and wide variety of operations 

. reqmred m butldmg the world's greatest range of industrial equipment. 

the welding for the whole plant. 

. One recent interesting project was the 
fabrication of stainless steel buckets for 
impulse-type hydraulic turbines to replace 
the. old ca~t-type -buckets. Working with ' 
destgn engmeers and hydraulic engineers, 
our. tank and plate specialists developed a 
design and method of manufacturing that 
produced buckets with several times the 

· life of the old type. 

Opportunities Everywhere 

New developments in every department 
mean almost endless opportunities for 
young engineers. Right now, the erection 
~hop is b~ildi_ng a big crusher for process
mg tacomte m the Mesabi range, and we 
are. supply~ng most of th~ other ore proc
essmg eqmpment for this gigantic plant, 
too. At our Norwood plant, engineers 
have completely rebuilt the production 
system on motors and small pumps for 
greater efficiency and lower costs. 

In fact, here at Allis-Chalmer~ there are 
big opportunities for young engineers in 
all phases of engineering work -design, 
research and development, manufactur
ing, sales and erection-in nearly any in
dustry you can name. For Allis-Chalmers 
builds primary equipment for electric 
power ..• mining and ore processing ... 
pulp ·and wood products ... flour mill-' 
ing . • • steel • • • agricultu~e . : . public 
works ..• for every basic industry. 

The thing that influenced me most when 
I left the . University of Illinois to join 
Allis-Chalm~rs, was the tremendous 
breadth of opportunity. Some ·of my 
friends from that GTC class of 1930 are 
s~les engineers now, sqme are design en
gmeers, some have traveled around the 
world with erection crews. I chose manu-

. facturing because I like to see things take 
shape before my eyes. I tried a good many 
things before I made my choice and·my 
choice has been good. . 

Wdte for details of the Allis-ChalJ?ers Gradu~t~ Training Course-requirements, 
salary, advantages., Representatives may vtstt your school. Watch for date. 

Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 



biectives 
(Continued from Page 15) 

Facts about what constitutes the "out
side" mtist be brought into the schools. 
Polls conducted among industrialists 
have shown them to be overwhelming
ly in favor of such a program. 

Literature and movies could very 
well comprise a valuable source of in
formation. As these exist now, how
ever, the supply is scanty. Also the 
accent seems more on commercialism 
aimed at recruiting employees than on 
presenting a faCtual, unadorned ac
count of the industry. Heat, dirt, and 
monotony certainly play as much of a 
role in most industries as the beauti
ful light of a Bessemer conve1·ter at 
night. 

Terminology applied to industry is 
also a point for consideration. There 
is ·considerable discrepancy in the use 
of terms between school and industry 
and among industries ·themselves. 
For instance, one student recently pro
fessed an interest in the industrial en
gineering division of a company. Be
cause of this he was invited to visit 
the company. He found the term as 
used by the company referred to time 
study only. No other type of work 
was available to him. His impression 

28 

was that industrial. enginering includ-
ed all the .phases of production plan
ning. Needless to say; this resulted in 
some embarrassment ·and loss of time 
for the student. and an unnecessary 
expense for the company. This, of 
course, could have been avoided.· N ev
ertheless,. with standardization of ter
minology, a better understanding could 
be reached. 

As one means of promoting under
standing among nations, we have found 
it feasible to exchange students with 
other countries. To accomplish this, 
barriers and custom have been sur-

. mounted. Why would it be more dif
ficult to affect such an exchange be
tween schools and industry? Bring 
men of experience into the schools to 
teach on a temporary basis and permit 
the instructor to take his place in· in
dustry during the period. The over
all effect would be a benefit to all con-· 
concerned. The man from industry 
would be given the opportunity to sup
plement his theoretical background. 
The. instructor would gain an insight 
of the practical aspects of his sub
jects. Most important, there would 
be a source of information available 
to the student to help him define his 
objectives as he progressed through 
school. 

,,, 

KEUFFEL & ESSER CO. 
EST. 1867 

NEW YORK • HOBOKEN, N. J. 
CHICAGO • ST. LOUIS • MONTREAL 
DETROIT • SAN FRANCISCO • LOS ANGEI.ES , 

It is realized that instituting such 
a program would present problems. 
An exchange ·at. all levels . would be 
neither practical nor. required. But in 
every case, laboratories and design 
courses should be conducted by men 
of practical experience. Where ad...: 
ditional expenses are encountered, in
dustry could well afford to subsidize 
such a program. The netresult would 
undoubtedly be a saving for them real
ized ~hrough reduced costs of training 
recruits, particularly those who are 
misfiL Mor~ guest speakers. should 
be brought in ·to represent higher 
levels of management where an ex
change would not be praCtical. 

It is not my intention to evolve the 
answer to these problems. To do this 
would exceed both space limitations 
and my ability. The problem of de
fining one's objectives is very real and 
becomes. more apparent as graduation 
approaches. The best solution, which 
will require much time and, study, must 
be determined by educators and in
dustrialists working together. I do 
feel there are untold benefits to be 
realized by all in producing a man who 
not . only knows how to do something 
but also knows that he wants to do it. 

(End) 
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Glass that you can ·twist, bend, roll ... 
This is a· ribbon of glass so thin that it 
takes fl. bout one thousand thicknesses of it 
to make a stack an inch high. 

It is scdlexible that you~ can rollit on a 
reel,.twistit into a spiral, wrap it around 
your arm. 

If you should • test it electrically, as 
Corning scientists have done thousands 
upon thousands of times, you'd find that 
it hfts superior electrical· insulating and 
diele.ctric properties-equal to high-grade 
mica. 

One of the.·first experimental _·uses of 
Corning ribbqngl~ss has been to alternate 
strips of it with metal fqiland fuse them 
together to make electrical capacitors---or 
condensers.;.,...similar to those made of 
mica.for·television, radio, and-- 0ther·eiec
tronic equipment. 

Ribbon glass capacitors, which can be 
uniformly produced by machine, have al
ready shown many advantages over those 
made with otber materials. 

Being hermeticaliy sealed, they need no 
enclosing case. They can operate at tem
peratures which are too high for other 
capacitors to withstand. They· do not de
teriorate with age or continued use. Small 
ones can do thejobof conventionalcapac
itors of larger size. And. for certain instal.,. 
lations only a ribbon glass capacitor will 
serve. 

And Corning research indicates that mak
ing capacitors is not the only problem that 
ribbonglassmaysolve. Itcan be laminated 
with resin and· then.· cut, formed, shaped 
and used for other electrical purposes. 

Because ribbon glass is uniformly thin, 
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it has already been considered for such 
other uses as microphone diaphragms and 
windows for Geiger counters that measure 
radio~activity. 

Glass ribbon is another stfiking example 
of how Corning, noted for its Pyrex brand 
products; has developed glass into a most 
versatile engineering materiaL 

That's why we· invite. you ~when you've 
finished school· and started work-to call 
in Cornin~ before your productplanning 
reaches the blueprint stage,. Corning Glass 
Works, Corning, New York. 



Segmental conductor reduces skin llllt.. 
effect, increases current rating .. 

neven walls of insulation are a· potential source;{ ;Qf 
cable failure. Perfect centering of the conductor, howeyer, 

, is automatically provided by Okonite's Strip Insulf,!,ting 
; Process in which continuous rubber strips ofuniform'thitk

ness are folded about conductor. Only by this metl:tofl can 
insulation wall be gauged, inspected before application. 

·Uniform walls of insulation are assured when you specify 
Okonite wires and cables. The Okonite Company, Passaic, 
New Jersey. 

6812 

Wit.'sEnd 
(Continued ffiom ·Page 24) 

The1'e was an old rooster named Brewster, 
A vehement birth control booster, 
His wives would object 
For they knew in effect 
Brewster couldn't give like he uster. 

Mary had a little lamb 
The lamb had halitosis 

* * * 

And every place that Mary went 
The people held their noses. 

* * * 
After the soda jerk had served a customer a large dose 

of castor oil, he· inquired as to how he· was going· home. 
"I live about six miles froin here and will take the streetcar." 

"In that case, my good m9-n/' advised the soda jerk, 
"you'd better get a fistful oftransfers." 

* * * 
A young man and his fiance had wed and were spending 

their honeymoon at a large hotel. When bedtime came the 
bride went td Hetl and the groom sat by . the window and 
gazed at the moon and stars. The bride called to him and 
askeds ((Why don't you come to bed, dear?'' 

((My father told me my wedding night would be the 
most beautiful night of my life, and I'm. not going to miss 
a moment of it." * * * 

Old lady: "Little boy, I wouldn't kick my sister 
around the street like that if I were you." 
· Little boy: "That'.s all right, there's more at home." 

(Continued on Page 36) 
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Research across the 

CAREERS WITH DU PONT FROM 
CONNECTICUT TO TEXAS 

·When you think ofDu Pont research, 
you may think first of Wilmington, 
Delaware. Actually, only eight of the 
Company's 36 research groups are 
located there. DuPont scientists now 
pursue their studies in 11 states scat
tered from Connecticut to Texas. 

Each of these laboratories is a self
contained <;>peration. It may be de
voted in part to fundamental re
search and applied research, or to 
investigations looking to the devel
opment ofnew·products-sometimes 
a, combination of these activities. 
. An uimsual Du Pont laboratory 

is one opened last year at Newburgh, 
New York. 

at a temperature of -20° F. In other 
rooms, the effects of high tempera
ture and humidity can be studied. 
Equipment is available for' testing 
tensile strength, tear resistance, fad
ing, flex and flame. resistance, and 
many other characteristics. One of 
DuPont's 33 libraries has quarters 
in the building; there is a ·photo
graphic darkroom, as well as offices, 
conference and work rooms. 

The Newburgh Laboratory works 
closely with the adjacent plant, which 
makes ~~Fabrikoid" pyroxylin coated 
fabrics, ~~Fabrilite" vinyl resin coated 
fabrics and plastic sheetings, ((Ton
tine" washable window shade cloth, 
bookbinding materials, and other 
coated and impregnated fabrics and 
plastic sheetings for many uses . 

Research at Du Pont 
Research-has long been a major ac
tivity at Du Pont, and it flourishes 
in an atmosphere of appreciation, 
encouragement and patience. The 
new products, the new plants, and 
the new and better jobs of the years 
to come will develop from the pains
taking research programs being car
ried on today in the laboratories. 

K. F. Richards, B. S. Ch.· E.; Co'rnell '48, and 
E. K. Holden, M.S. Ch. E., Delaware '48, 
studying "Teflon" tetrafluoroethylene resin 
insr,tlating material with special apparatus at 
the Newburgh Laboratory. 

Choice of Careers 

Each of the DuPont manUfacturing 
departments conducts continuous 
research. They .. operate much like 
separate companies, with interests 
ranging from heavy chemicals to 
plastics and textile fibers. Each holds 
challenging opportunities for college
trained chemists and physicists, as 
well as chemical, civil, electrical, in
dustrial and mechanical engineers; · 
also those specializing· in production, 
sales and many other fields. 

In this alert, ever-growing organi
zation, young graduates can choose 
from a variety of careers the one 
that suits them best as their ability 
and interests develop. 

BETTER THINGS FOR BETTER LIVING 

••• THROUGH CHEMISTRY 

Entertaining, informatiYe-Listen to "CaYalcade of 

America" Tuesday Nights, NBC Coast to Coast 



for every performance. Some authori
ties think that· stock companies· will 
ultimately tour the country, appearing 
at one station after another. 

Television is already · showing its 
effect on the· established businesses ·of 
the entertainment world such as radio, 
motion pictures, publishers, and pro
fessional ,sports. A recent survey . in 
New York City of television set owners 

, indicated that 92% were listening to 
radio ·less than before they owned 
television sets, 81'% were going to 
movies less frequently, 59% were read
ing fewer books, 49% read magazines 
less, and 24% were even skimping ·On 
newspapers. Television enthusiasts are 
sure that it will eventually make radio 
as obsolete· as horses and empty all the 
11atio1i's movie houses. Some believe 
radio . will be absorbed into the teleset, 
and there will still be programs for t:he 
nine million auto radios, ·for house
wives too. busy to look, and for the 
blind. 

The threat of television's inroad in
to leisure time is really worrymg 

AmericCln publishers oflnagazines arid 
books a11d Holly\Vood movie produc
ers. It has been found that the <aver
age 'mall spends four hours a day in 
active home work or· play and four 
hours listening to the radio. During 
the radio hours he may well also read, 
but riot so with television. The ques
tion troubling the publishers is how 
can newspapers, magazines, or books 
compete with this .. new medium; and 
the movie industry is· wondering how 
many persons will make themselves go 
to the movies if they have an enter
taining screen at home. 

turnabout 

For the movie producers the threat 
of damaged business is great and grow
ing. At 'first theyleased out only the 
oldest and poorest quality movies one 
could fine. Yet even silent Westerns, 
when shown on television, kept the 
average family away from the neigh
borhood theater. Then last summer, 
Hollywood plunged into television. 
With few exceptions the major studios 
began making special telefilms for dis
tribution to broadcasters. Their mot-

CAMBRIDGE 
PRECISION 

.....,_~INSTRUMENTS: 

Reg. u. s. Pat. Office 

for Exacting 
Professions· and 

Industries 

to was "If you can't 
'em.'' .. ·.· .. ·Some 
eventually televisi0n 
films for . at least half 
casting, and will . provide a big. new 
market for the motion picture indus
try. Although sometnovie companies 
worry about television, even some of 
the most enthusiastic prophets for 
television don't expect the··· home-set 
to replace the movie theater in Ameri-' 
can life since they consider the movie 
house a social institution, a place to 
go out for the evening, and not merely 
where you go to see a picture. 

People connected with the legitimate 
stage are less concerned and more re
laxecj. than movie people. about how 
television will affect their business. 
Besides indicating a 'revival· of vaude
ville on a big scale, television they be
lievewill spread abroad a new demand 
for personal appearances oJ stage stars 
and a new interest in the dramas. There 
are further predictions of modernized 
grand opera with slenderized stars 
singing in the English· language and 
acting like members. of the human 
race. 

(Continued on Pa.oe 38) 

In the past. half-century, many important develop
ll"l:ents ofscience and industry have been furthered by 
use of . Cambridge instruments. From its inception 
this company has made precision instruments for ex~ 
acting professions and industries. There are few indus
tries in which Cambridge instruments .may not be 
used to advantage. The Cambridge trade-mark is rec
ognized throughout the world as the hallmark of fine 
mechanical and electrical precision instruments. 

CAMBRIDGE MAKES 
Moisture Indicators and Recorders, Aero Mixture Indi
cators, pH Meters and Recorders, C02 Recorders Geo
physical Seismographs, Electrometers, Voltamog~aphs 
Galvanometers, Gas Analyzers, Dissolved Oxygen Re~ 
corders, Fabric Permeameters, Exhaust Gas Testers 
Surface Pyrometers, Fluxmeters,Vibrographs, Stetho~ 
graphs, Electrocardiographs and Instruments for Measur
ing .Radioactive Emission. 

There are styles and· sizes of 

Brown & Sharpe Cutters to 

meet a wide variety of mill

ing requirements. Superior 

«lesign, materials and heat 

treatment give therri maxi

mum cutter life and assure 

lowes+ c,ost in. the long run. 

Speei.fy Brown & Sharpe 
Cutters. ' 

Write for bull(Itins describing instruments of interest to you. 

CA.MBRIDGE INSTRUMENT CO .. , Inc. 
3756 Grand Central Terminal New York 17, N.Y. 
PIONEER"MANUFACTURERS OF PRECISION INSTRUMENTS 
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Brown & Sharpe Mfg. Co. 
Providence 1, R. 1., U. S. A. 
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~.~Hundreds of other parts 
of modern railroad trains and tracks 
also get a lift from the sure touch of 
Norton Products.· So does just about 
any other product you can name. 
That's why I'm not boasting when I 
say that Norton makes better products 
to make other products better." 

·~Take those side rods on steam loco
motives. They get farther over on the 
smooth side thanks to Norton internal 
grinding wheels. And parts are fin
ished so accurately with Norton 
guality controlled wheels that they 
last for thousands of miles, Paul. 

e~ Getting back to comfort ... modern 
trains travel over 60 miles an hour. 
So, they need smooth rail joints. 
Those joints are welded for safety. 
Then, they're ground smooth and 
slotted with Norton grinding and cut
off wheels." 



PR9BLEM-You have an bircraft radio receiver. 
To operate it, the band selector and tuning elements 
must be adjusted. You warit to arrange it· so that 
these adjustments can be made right at the receiver 
or from a remote point. How would you do it? 

THE SIMPLE ANSWER-Use S.S.White remote 
control flexible shafts to .connect the tuning dials 
on the receiver to tuning cranks on a remote control 
unit. This arrangement leaves you free to mount the 
control unit anywhere you want; and assures you 
of smooth, sensitive tuning from any distance up 
to 50 feet or more. The shafts can be readi"ly ·run 
around turns, along walls, under flooring as condi
tions in different aircraft may require. Any required 
degree of sensitivity can be obtained by connecting 
fhe shaft through simple gearing. 

* * * 
This is just one of hundreds of 
remote. control and power drive 
problems to which S.S.White 
flexible shafts provide a simple 
answer .. That's why every engi
neer should be familiar with the 
range and scope of these ''Metal 
Muscles"* for mechcmical bodies. 

Here's how one. 
lar"ge manufac· 
turer · provid~d 
an answer to 
this problem. 

WRITE FOR BULLETIN 4501 

It gives essential facts and engineer,. 
ing data. about flexible shaft$ . and 
their application. A copy is _yours 
free for asking. Write today. 

*Trademark Reg. U, S. Pat. Off. 
and elsewhere 

l 
THE s. s. WH'ITE.DENTAI: MFG., co. INDUSTRIAL .DIVISION 

II>U:PT. C
1 

10 lEAST 40th $T;, f<UW YORK. 16, N.Y • ....;. 
fiiXIIlf SNAfU • fllliiiU 1HAFf 10015 • AIRCIAff ACCESSOIIIS • 
SMAlL CUUING AND GIIINDINC: 10015 • SPICIAL fORMUlA RUBUII 
MOIHD 811111- • fLAS11C SIICIA1111S • CON18AC1 fLAStiCS IAOlbiNo 

34 

Jane {Russell) Gets. ~aise _:_rrw. 

Man can literally move mountains. 

What Can Be Done For Bowlegs? 
-Trib. 

Natural or acquired? 

Coffin Shortage Kills His Business 
-.Trib. 

"Oh, bury me not on the lone prairie." 

''He Beat Me With Posies'' Says Wife 
. -Trib. 

He loves me, he loves me not. 

Undergarment Gets Going Over At 

· Parley Today -,-T1-ib. 

Any changes made? 

Church Group Throws Whiskey In 
River -Post 

''Let us gather at the river. '' 
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• ~at he doesn't know about your busi
ness would fill a library. But there's one 
thing he does know-electrical distribution 

· and control· as it applies to an;y business, 
includingyburs. 

Square D Field Engineers throughout 
thi~~fOUntry, in Canada and Mexico, are 

For many years, ADVERTISEMENTS SUCH AS 
THIS ONE have appeared regularly in leacling 

business magazines. Their primary purpose is 
to builcl acceptance for Square D Fielcl Engineers, 

practically . all of whom come to us from 
leacling engineering schools such as yours. 

constantly working with industries ofevery 
type and size, helping find . that "better 

way to do it"-electrically. 
If you have a·. problem in electrical dis

tribution or control, call in the nearby Field 
Engineer. }iis counsel ·costs you nothing. 
It may be of substantial value. 



..... in ele,tri,ol· roughing-in materials 
, National Electric has p .complete line of wires, cable, 

conduit, raceways and fittings for every wiring need. 

Just remember..L-when you get in a spot where 

you need something good (electrically speaking) but 

fast--the wholesaler who. handles National Electric 
products is your safest bet. 

ioD I le ric: 
PROOOCTS CORPORATION 

PITTSBURGH 30, PA. 

Chrome Clad 
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Steel Tape 
This cross section vi~w gives you· the. "inside story" 
of the most outstandmg development m steel tapes in 
years, (1) Hardened steel tape-tough-flexible~ 
kink-resistant. (2) Rust resistant coating. (3) Multiple 
coats of ele<;:tropla~ing .. (4) Hard, smooth, non-glare 
chrome pla~mg. W1ll not cra~k, chip or peeL (5) Jet 
~lack markmgs-easy to read in any light-bonded to 
stee:l base-sunk below chrome surface protecting them. 
agamst wear. 

Ask your distributor for them or write for complete 
details on. Lufkin Chrome Clad "Super Hi-Way" 
"Pioneer," and "Michigan" Chain Tapes.. ' 

TIIE.{vFK!N 
SAGINAW, MICHIGAN 

• 
PRECISION TOOLS-TAPES- RULES 

E•SM 1]1.1 RE~D 
~Jgii&II'ID5 . 

T:f/11 '1!1/VJ!Jl!& 7!11Jii!A!fl1l& -

Wit's End 
(Continued fnomPage 30) 

Several American gals in London were riding a crowded 
tram. One was lucky enough to get a . seat, but a man 
standing beside her kept swaying and falling-into her lap. 
Finally she accused him of developing into quite a Iap
lander. The Englishman guffaw€d, and later, when re
telling the incident ·at his club, ended: ((and do you know 
what she ·called me after falling into her lap? A bloom in' 
Eskimo ! Haw!" 

* * * 
((What the dickens are you doing down there in the 

cellar?" demanded the rooster. 
((If it's any of your busin:ess," replied the hen frigidly, 

((I'm lay'ing in a supply of coal." 
* * * 

A young girl carrying an infant approached a perfume 
counter which sold such perfumes as "My Sin," "Tabu," 
"Indiscrete," etc. and said "Would you like a testi
monial?" 

* * * 
"Are you the young ~an who jumped in the river and 

saved my son from drawing when he fell through the ice?" 
"Yes, ma'am." 
"Where' s his mittens ?" 

* * * 
The story is told aba,,ut ·the baby rabbit which pestered 

its mother all day long. Finally, the exasperated parent 
rabbit could stand· it no_ longer. ((Okay," she said, ((you 
were pulled out of a magicians hat; now zuill you quit 
asking questions?" 

* * * 
A Pacific coast boot-leggerette was nabbed by the 

police, who found six pint flasks in her bloom:ers. How's 
that for a kick in the. pants? · 

* * * 
The young· mart finally redeemed his best suit of qothes 

--:-:bringing them· home from. the pawn,shop·.·ih .a suitcase 
which he promptly forgot for the moment. About then his 
mother started. to unpack the· suitcase and found the pawn 
ticket on the coat. "John," she called, nwhat is this, this 
ticket on your coat?" 

' He lost little time calling back. "Oh, T was at a dance 
last night and. checked. my.· coat." 

A moment later mother found John's pants, tagged the 
same way. "John!" she exclaimd1, "I want you to tell me 
right now; what kind of dance you attend~d." 

SOLA 
CONSTANT VOLTAGE 

TRANSFORMERS 

To Solve :Your Line and 

Load Problems. 

co. 
141. W. 7th St. 

St. Paul 2 
12ll.La Salle 228 E; Superior St. 
Mhi'neapolis 3 Duluth 2 
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Year by y~ar, month by month, oil industry chemists find new, 
fascinating possibilities in the hydrocarbon molecules that make 
up petroleum. They have learned many ways to convert them into 
new and more valuable molecules. 

One result of this experimentation has been a flexibility that 
permits stepped-up output of whichever petroleum products are· 
most urgently required. When the primary need was for vast quan
tities of aviation gasoline to help win the war, research showed how 
it could be produced. In a peace-time summer, the great demand 
is for an ocean of automobile gasoline; in winter, less gasoline and 
more fuel oil are· needed. Research tells the industry how to make 
petroleum serve the public more efficiently. 

Standard Oil is a leader in petroleum research. Many remark
able developments have come from our laboratories; many more 
are sure to come, in the future, if we continue to attract good men, 
furnish them with the most modern equipment, and provide an 
intellectual climate jn which they can do their best work. 

We are continuing. 

t n.d r 
(INDIANA) 

Oil Company 
910 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 



Sports promoters have been divided 
over what television would do to their 
gates. One major league ball club own
er is so enthusiastic about the added in
terest television rriay lend to baseball, 
that he's even had consultants· recom-
mend changes in his team's uniform 
colors for better telecasting. On the 
other hand one New.· York fight pro
moter insists that when he sells tele
vision rights, the sponsor mustguaran
te.e over and above the price for the 
rights, to pay for all empty seats in 
the house. 

Television has been called the most 
powerful selling force the world has 
ever known. Newpapers and maga
zines will find advertisers descreasing 
their space. commitments, or in some 
cases deserting these media altogether 
in favor of the new and more effective 
advertising medium that television can 
offer them. Sponsor identification---' 
the ability to remem,ber what was ad
vertised on· a program---' has been much 
higher·. in television than in radio. The 
number oftelevision sponsors, accord-' 
· to Television. lv1agazine, has 

Business 
television De~ndesauveJ~tl~>tn:[ . .._.~.--.--..,., ...... ~ ... r 

the Union 
port on· film 
stockholders. 

Co. put its annuaLre
and televised it to the 

Television promises to have many 
educational· applications. Educators 
are looking to the television screen to 
solve the teaching shortage and im
prove the quality, if not the warmth, 
of the teaching process. They en
vi-sion an . Einstein lec.turing to hun
dreds of classrooms at once. The pro
fession of medicine .has· adopted tele
vision to its use. Where once a skilled 
surgeon performed a . rare operation 
watched by a packed gallery of half 
a hundred students, that . same doctor 
can now be observed by thousands. 
sitting miles away before television 
screens. 

·grease spots sho~ 

Politicians have reason to fear tele~ 
vision, and may have to adapt new 
techniques. Their dress, smiles, ges
tures may determine, to an appreciable 
extent, their popularity. 

years." One television executive has 
predicted. that the. new art will pro
vide millions of jobs in America. But 
for every prophet there is a counter
prophet. There are brainy men·· in the 
industry who say that television·. will 
be staggering alori-g. ·ten years from 
now about as it is today. 

Whether some of the c:laims for tele
vision are exaggerated remains to be 
seen. However, it remains very clear 
that television is going to haye an im
mense effect, for better or worse, upon 
the daily living habits of the Ameri-
can people. . . 

The video boys are really out hawk
ing their wares and are not going to be 
outdone by anyone if they can help 
it. Some of the shrewdest minds have 
hitched themselves to the glass screen 
and you can rest assured that they 
wouldn't unless they are willing to bet 
that there is gold in them thar hills .. 
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Qth birthday of the 

by the tr de-mark: 

NOBODY likes to buy a upig in a 
poke". In America you don't have 

to. You're protected by trade-marks like 
"TIMKEN". 

Registered as a trade-mark in the 
United States Patent Office,"TIMKEN" 
identifies products made. by The Timken 
Roller Bearing Company: Timken ta
pered roller bearings, Timken alloy 
steels and seamless tubing and Timken 

removable rock bits. 

Experience over the years has shown 
Timken products to be the finest in their 
respective fields. And many thousands of 
men and women are working hard to keep 
them that way. No wonder it has become 
a habit throughout industry to look 
for the trade-mark "TIMKEN". The 
TimkenRoller Bearing Company, Canton 
6,.0hio. Cable address: "TIMROSCO".' 



P. ERHAPS before we get into the main topics for this 
_time I should explain what this page is for and what 
you will find here every month. This will be a place 

faor all important information that doesn't fit properly in 
other places or information of a general nature which we 
feel should be passed on to you. , 

If you have gone through this issue with any completeness 
at all you will have noticed the page- authored by Dean 
Spilhaus. This is intended to be a regular monthly feature 
in which the Dean will expound on any subject he feels 
will be of general interest to the students including expla
nations as to the "why" of many things done by the IT 
administration. He will try to answer all big questions 
to the satisfaction of all. It should prove to be a very 
interesting feature. 

A perennial topic of thought about this time of 
· year _is jokes, those little gems of supposed murky 
wisdom that everyone wants to see, yet if they appear, 
too regularly, someone .catches it in the neck.-- Since I 
occasionally wear a necktie, a neck in good condition is 
somewhat of a necessary item. ·However, we will see 
what can be done and still stay in good physical con
dition. While on the topic of humor I might add that 
we are trying out severed new humor column writers 
this year to replace "Brown Eyes" Andre who left us 

_and entered the big bad business world. We have high 
hopes for the new fellows we have. 

· Another idea we are trying out this year is a semi-
educational and informational series of articles covering 
considerable territory for your benefit. Such a series is 
intended to acquaint you with the general organiza
tional features of the Institute, both student and ad
ministrative, campus w1de organizations, students rights 
and privileges, job placement service, registration of 
engineers, and the whys and wherefor.es of some of the 
larger IT campus organizations. · 

Several weeks ago I was fortunate enough to have 
been able to attend a two day get-together of <;:ampus 
group heads at Camp St. Croix for a combination social 

event and serious discussion. Sponsored directly by the 
Student Activities Bureau, the meetings were quite 
lively and triany good ideas were passed back and forth. 
Promotion of campus groups, the part played by pub
lications, promotion of a more friendly HsmalLschool" 
atmosphere, and other related topics were discussed,
and of course it gave the new student group heads a 
chance to meet one another and discuss common prob
lems on the informal basis so necessary for close co
operation between organizations during the school year. 

Every year we receive many announcements of con
tests for design and writing scholarships from various 
companies with requests for publication, As they come 
in they will be announced 'on this page with a short 
description _ as to the details. The original literature 
will be held in my desk if anyone requires further in
formation. Sure would be a nice way, to pick up a few 
hundred dollars. 
James F. Lincoln Arc Welding Foundation 

Papers by undergraduates on arc welding design, 
research, fa,brication, or maintenance. 
Seventy-seven awards ranging from $1,000 to $25. 

Timber :Engineering Company 
Design of an eight family garden-type apartment 
made of- wood not over two stories high. 
Ten awards ranging from $500 down. 

The American Welding Society 
Any phase of any type ofwelding or its applica
tions. Four awards ranging from $200 down .. 

Oh, by the way, perhaps I should introduce myself. 
Cronquist is the np.me, Bill Cronquist. I'm the one who 
will be heading the Log staff for the next nine months 
as well as trying to fight my way through the last year 
of EE. I can usually be found in our new office in 331 
ME-Aero building from 7 :3.0 a.m. to 5 p.m. when not in 
class. If you have any suggestions, criticisms, or just 
want to gab or play bridge, stop up. The office is 
always open to everyone. 

We always have jobs in nearly every classification 
for anyone wanting to work on the staff. 

In the way of a peek into next month's issue we 
are shifting into second gear (couldn't quite get out of 
low on this first one) with feahtre articles on air con
ditioning, patents, and cylinder head design as well as 
the return of a Thaves and Lindquist cartoon center
spread, a new page featuring industrial development 
and an expanded joke and humor section. 

W.E.C. 
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FIELD STUDIES of lightning 
by General Electric use the 
Empire State Building as a 
laboratory. Knowledge gained 
from these andfrom ... 

LABORATORY BOLTS-the 
most powerful ever produced 
-aid G-E engineers in develop
ing better and lower-cost pro
tective equipment. 

G-E LIGHTNING LABORA
TORY -world's largest-is 
new center for continuing 
lightning research. 

'Tamed' lightning helps to 
y IGHTNING-when you consider it in terms of 
L microseconds-is not nearly so impetuous as 
summer storms might indicate. Before loosing its 
charge, for instance, it sends down advance "stream
ers" to plot out the easiest path and makes sure that 
the earth sends up other streamers to meet it. In its 
downward course it may hesitate forty times and more 
before deciding on its next step ... 

Some strokes are extremely slow, building up and 
releasing their charges in a tenth of a second rather 
than the usual millionth. They produce no thunder ... 

More than 95% of our lightning comes from nega
tively charged clouds ... 

Facts like these are part of the working knowledge 
of the engineers in General Electric's High Voltage 
Engineering Laboratory in Pittsfield, Mass. It's their 
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rite its brother's story m 

job to develop lower-cost equipment that will better 
withstand lightning and that will better protect elec
tric service against it. 

To aid these specialists, General Electric recently 
equipped them with a new laboratory, the world's 
largest lightning center. One of the main tools: the 
most powerful man-made lightning ever produced, 
rivalling the force of natural polts, adding further to 
our knowledge of this "weapon of the gods." 

By emphasizing research and creative thinking, by 
~ncouraging fertile minds to follow their own imagi
native bent, and by implementing their work with the 
best available facilities, General Electric remains "a 
place whe.re interesting things are happening," and 
stays in the forefront of scientific and engineering 
development. 
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EVERY DAY, America's engineers 
are performing miracles with 

water ... creating vast, crystal lakes 
where valleys were before ... trans
porting entire rivers across moun
tains in steel pipe. But there's still 
a big job to be done. For 108 million 
Americans still lack adequate water 
supplies, and 17 million acres could 
be made into fertile farms with proper 
irrigation. 

The jobs at hand and the jobs 
ahead will require steer in tremen-

a ill? 

Steel pipe ready for installation at Grand Coulee Dam, Washington 

dous quantities ... for pipe of large 
diameter and small ... to reinforce 
massive concrete dams ... for bridges 
that carry pipe across broad streams 
... for cables that suspend it across 
yawning chasms. 

It adds up to a tremendous task 
for America's steelmakers. And it's 
only one of steel's many tasks that 
will utilize the services of thousands 
of trained men, for steelmaking to
day is a precision operation. Chemi
cal and metallurgical laboratories 

have assumed an importance equal 
to that of .roaring blast furnaces and 
open hearths. 

Preparing men for key positions 
in the great steel industry is big 
business at United States Steel. To
day U.S. Steel has more people in 
training than all but a few of Amer-. ' . . . 1ca s greatest umvers1t1es. 

Helping to build a better America, 
the number one job at United States 
Steel, offers careers with a real future 
to men who can qualify. 
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Hurtling through the sky is this 
Martin-built Gorgon· IV, the first 
successful ram-jet power guided 
missile. 

courtesy MARTIN STAR 







have you ever se'en ·a shock absorber or 

major factors in 
controlling the internal com
bustion engine is the design 
of the engine head. The pow

er plant efficiency, the compression 
ratio; and the detonation possibility all 
depend on the engine head design. 

Efficiency, as used in common every 
day talk, . has now become an almost 
worthless expression. People often 
say that if an engine has a high R.P.M.: · 
the eng~ne is efficient. This is not nec
essarily true, Efficiency is the. ratio of 

power input· to the· power. output. In 
internal combustion engines, this ratio 
determines the fuel economy and· is a 
measure of reliability. But the main 
factor of design is ·the careful dissipa
tion of excess heat, for heat which is 
not converted into mechanical work 
may cause heavy damage to the engine. 
Excess engine heat may infliCt such. 
engine· damage as a cracked block, 
warped valves, cracked valve seats, and 
collapsed valves; 

Ricardo, in his book. The High 
Speed. Internal Combustion Engine, 
says, "Fully 90 per cent of the ills from 
which internal-combustion engines suf
fer are due directly or indirectly to the 
excessive heat flow . . ;'' 

If an e1igine has little excessiveheat 
flow, a fuel economy will be noticed. 
In consideration of prevailing fuel 
prices,. this cost should by all means be 
taken into account whenever ari engine 
is designed. 

It must be remembered that waste
heat is a destroyer of engines, and to 
combat this destruction tendency, as 
much as possible of the heat should 
be converted into useful work. 

The design of a· head necessarily en
tails many: consider<;ttions: The turbu
lence of gases in the combusion cham
ber must be maintained after their 
entry; the spark plug must be centrally 
located; stagnant gas pockets which 
lead to detonat1on, commonly known 
as gas "ping" or ''knock," must be 
avoided; provisions must be made for 



d1;ive, the trapezoidal head has not 
been used for automobiles. This head
type has been used extensively for rac
ing car and airplane engines, when 
reliability, economy of fuel, and high 
horsepower-:per-pound ratio is neces
sary. Obviously, for this type of use, 
cost is not the most important factor. 

In the Aspin engine, a combustion 
chqmber of excellent shape is used. The 
rotary valve gear in this type of engine 
has proved to be highly successful. But 
the high cost of the drive and the dif
ficulty· in maintaining a close fit are 
marked disadvantages. 

Another interesting type is the 
sleeve valve. Here the head is station
ary at all' times. Sleeve valves have 
been used in automobile engines : the 
Willys-Knight car, for example. With 
the sleeve reciprocating and rotating 
simultaneously, a desired port efficiency 
could be obtained· if. a port of proper 
design were used. Again, the disad
vantage ·is that· a close fit and a high 
quality of workmanship are required. 
In addition, it is difficult to retain a 
cool sleeve. 

The· cylindrical head design is sur,
prisingly efficient in maintaining turbu
lence, but this head is limited to low 
·$peed engines. ··The· clearance between 
the position and head is necessarily 
close to maintain efficient operation, 
thus its limitations. The inherent dif
ficulty of . opposed . valves is the com;.. 
plica ted mechanical· drives required~ 
Albeit, this design has good power out
put and· efficiency. 

A "shock absorber" head has also 
be'en use& with relatively great success. 
A high turbulence may be· maintained 
in the large headcavity while there is 
a stagnant charge first, the :charge 















regulating r(l.dio the ham is on his own 
in" solving the many and yaried prob~ 
lems that arise in a field such as radio. 

To many an amateur the most -fas
cinating part of his hobby is· the oppot-' · 
tunity it provides for communicatio11 
with people. over the entire world. A 
few· hours spent listening to one of the 
busy ''ham bands" will demonstrate the 
friendly. calls with answers wanted 
from anyon~ anywhere and subjects of 
conv~rsation ranging from the operat
or's best DX (distance) 'to his lat~st 
YL (long lady). Many such contacts 
have developed into lifelong friendships 
and more than one marriage had its 
conception in some male's answer to a 
feminine CQ (general-inquiry call). 

Membership in the American Radio 



ception had quite an extensive discus'
sion on this topic. 

One of the biggest annual jobs of 
the Commission is the selection of a 
chairman for Engineer's Day~ Prelim
inary plans were made to open filing 
for the position in the near future. 

Now if you think the Tech Commis
sion has been busy let's take a look at 
what the TECHNOLOG members have 
been doing. On' Friday and Saturday; 
October 14 and 15, the TECHNOLOG 
staff and the TECHNOLOG Board played 
host to some eighty delegates at an an-
anual Convention of the Engineering 
College Magazines Association. The 
two-day affair, held in the Union, was 
attended· by the editor and business 
manager of 'nearly every engineering 
~ollege publication in the country~ 
Speakers and panel discussions were 
on the agenda each day. Art inspection 
trip of the Bruce Publishing Company 
gave the delegates a chance to see how 
a plant concerned with publications 
functions. Awards were given for the 
outstanding publications of the pre
vious year at a b<).nquet in the Union. 

How would you like to have, an I.T. 
Alumni Directory? The 'printing of 
such a directory is orte of the important 
111atters under consideration of the 
TECH NOLOG Board; 

















Furfural has been used in the chem
ical industry for 25 years, but it is 
little known to the layman. A tan
colored liquid with a faint bitter
almond odor, it is made from a wide 
variety ofagricultural by-products. 
Among these are· corncobs and hulls 
ofcottonseed,oats,rice-allavailable 
in practically unlimited quantities · 
from America's farms. 
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something that gives an added flavor to an 
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It's a picture that gives automotive en 
neers dear-cut facts on performance ......... a 
picture that suggests how photography with 
its ability to record, its accuracy and its 
speed, can play important roles in all 
modern business and industry. 

No, this is not the "doodling" of a man on the tele
phone. Far from it. It's the photographic record of 
an oscilloscope trace that shows, and times, detona
tion in a "knocking" engine. It all happens in a few 
hundred-thousandths of a second-yet photography 
gets it clearly and accurately as nothing else can. 

Oscillograph recording is but one of countless 
functional uses of photography in bettering prod-

Functional Photography 

imt>ro\l•inr! ma.nuJtac·tur:ing methods. High 
. speed ''stills can freeze fast action at just the crucial 
moment-and the design or operation of a part can 
be adjusted to best advantage. 

And high speed movies can expand a second of 
action into several minutes so that fast motion can 
be slowed down for observation-and products be 
made more dependable, more durable. 

Such uses of photography-'-and many more-can 
help you improve your. product, your tools, your 
production methods. For every day, functional pho
tography. is proving a valuable and important ad
junct in more and more modern enterprises. 

Eastman Kodak Company, Rochester 4, N.Y. 

••• is advancing business and industrial technics 



THE MAIN JOB of one entire 
laboratoryat General Electrk 
is to keep .t.tuesswork out of 
G-E products. 

ITS STAFF specializes in giv
ing help on tough measure
ment problems. 

TYPICAL SOLUTION was 
d~velop1':,ent of first "turbi
d-,meter, advanc~ng work on 
water-purification equipment. 

1000 Specialists ten us '' 
Lord Kelvin, wrlttng in 1883, summed up once and 
for all the importance of measurement. 

"When you can measure what you are speaking 
about," he said, "and express it in numbers, you know 
something about it, but when you cannot measure it, 
when you cannot express it in numbers, your knowl
edge is of a meagre and unsatisfactory kind." 

The need for detailed and accurate "numbers" is as 
great today as it ever was. Recently, for e:X:ample, Gen
eral Electric engineers working on water-purification 
equipment were hindered by the lack of any accurate 
way to measure water's turbidity. Another group 
needed data on the vibrations in their equipment. 

But at General Electric any group up against tough 
measurement problems does not have to be stymied for 
long. It can "appeal" its case, can seek the aid of men 
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hen you can easure m m m '' 
who make a specialty of measurement and allied prob
lemrthe more than 1000 staff members of the G-E 
Ge~'~ral Engineering and Consulting Laboratory. GE 
& C serves the entire company, and is also frequently 
called on by other industries and government agencies. 

It solved the two problems above by developing the 
first "turbidimeter" and a "recording vibrometer" 
now finding applications throughout industry-two 
out of thousands of similar problems handled by the 
laboratory each year. 

The work of GE & C illustrates again how General 
Electric backs· up research and creative thinking, im
plements new projects with the best available facilities, 
and so remains in the forefront of scientific and engi
neering development. 
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aking t e ''juice'' t at m.akes life easier! 

DIRECTLY and indirectly, the average 
family in America consumes more 

electricity yearly than families in any 
other country in the world~ The demand 
for more "juice" has grown with un
believable rapidity, and it's still grow
ing. By 1955, the electrical generating 
capacity of our nation is expected to 
reach 90 million kilowatts! 

Steel is a vital material in the pro
duction of electricity. Central power 
stations and great power dams are made 
of steel and concrete. SpeciaLsteels are 
required for turbines and other genera
ting machinery. Steel towers carry 

steel-reinforced. transmission lines across 
mountain and prairie alike. 

Helping to meet America's constantly 
growing demands for more "juice" is 
only one of the big jobs ahead for United 
States Steel. There are many others. 
And they all call for the services of 
thousands of carefully:...trained, technical 
specialists. For steelmaking today is a 
precision operation, as dependent for 
success· on the knowledge of metallurgi
cal, mechanical, chemical, electrical, min
ing, civil and ceramic engineers, as upon 
the plant wo.rkers themselves. 

To assure employees opportunity for 

maximum personal development and 
provide a sound foundation for advance
ment in the organization are fundamen
tal objectives of U. S. Steel. Employees 
participating in educational activities of 
U. S. Steel comprise a group exceeded 
in size only by. the student bodies of a 
few of the nation's largest universities. 
In these educational programs, partic
ular attention is given to the develop
ment of college graduates and other 
technically trained men. 

For men who can qualify, a career 
with United States Steel offers a prom
ising future. 
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The traditional way of shooting an oil well 
is· to lower cans of nitroglycerin into the hole 
and explode them at the depth where traces 
of oil have been found. 

sma eT 

And this hole penetrates some sixteen times 
farther than one made by an unshaped 
charge. 

Because they are sometimes used in wells 
two miles or more deep, these Corning glass 
charge-directorsare built to withstand heavy 
subterranean pressures. 

And although the eggs are hollow, they'll 
stand up under a pressure of 20,000 pounds 
per square inch. 

But if that seems strong to you, we'd like 
to point out that a one-inch cube of this 
same glass ~as a compressive strength of 
250,000 pounds. 

Throughout industry', Corning means re
search in glass because a: . .multitude of Corn- : 
ing developments-such as finding ways 
to increase its strength-~ave helped make 





more secure;, more st.able, more con· 
tented and productive on the job. 
(That's borne out in the more than 
20;000 companies that make Bonds 
available to employes through the 
Payroll Savings Plan!) Another rea
son· is that the more Bonds people 
hold today, ·the greater will be to
morrow's purchasing power-without 
which no business can prosper! Then 
again, Savings Bond. sales aid the 
nation's·economic security by spread
ing the national debt. 

BRUCE PUBLISHING COMPANY 



The ring test, shown above, is a scientific 
method. for determining the -modulus of rupture 
of pipe. It is not a required acceptance test but one 
of the additional tests ·made by cast iron pipe manu
facturers to ensure that the quality of the pipe 
meets or exceeds standard specifications~ 

A ring, cut from random· pipe, is subjected to 
progressively increased crushing-load until failure 
occurs. Standard 6-inch cast iron pipe, for example, 
withstands a crushing weight of more than 14,000 
lbs. ·per foot. Such pipe meets severe service re
quirements with an ample margin of safety. 

Scientific progress 1n the laboratories of- our 
members has resulted in higher attainable stand
ards of quality in the ·production processes. By 
metallurgical controls. and tests of materials, cast 
iron pipe is produced today with precise knowl• 
edge of the physical characteristics of the iron 
before it is poured into the mold. Constant control 
of cupola operation is maintained by metal analy-:
sis. Rigid tests of the finished product, both ac-

. ceptance tests ·and routine . tests, complete the 
quality control cycle. But with all.the remarkable 
improvements in cast. iron pipe production, we do 
not forget the achievements of ~he early pipe 
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HE automobile engines of today 
still follow the basic design that 
was established before much was 

rtally established, the engineers were 
able to reach a compression ratio of 
8 to 1. Even at this point they found 
the engine noisy, the· vibration exces
sive, and the friction losses so great 
that very little performance was gained 
for the increased input to the engine; 

Charles F. Kettering, former head 
of General Motors Research Division, 
was not satisfied to see the improve
ments stop at this point He had been 
doing research connecting fuels and 
engines and he desired to produce an 
engine as efficient as a diesel but as 
smooth and flexible as the present au
tomobile engine. During the war, pe
troleum refining. had advanced to the 
stage where limited quantities of gaso..; 
line could· be produced that ... could be 
compressed at a ratio of 12 to 1 with
out preignition. Until then no engine 
with that compression ratio had been 
built. 

Cool operator 

1. 

2. 

3. 

4. 

5. Design the engine so that it can be 
increased from a 7.85 to 1 com
pression ratio to 12 to 1 with a 
minimum of tooling change. 



•" .. . -

chamber at the bcittoin of the lifter, as
sembly. The lifter . body is a . heat 
treated ·high alloy cast iron which is 
longer lasting than the more common 
chilled cast irons. 

The piston is made of aluminum · 
and reinforced with steel struts. This 
design greatly reduces piston slap be
cause there is very little piston-to-bore 
clearance variation due to temperature 
changes. The piston is tin plated to 
prevent scuffing during the break-in 
period: It 'has two compression rings 
and one oil ring. The piston weights 
are equalized during production by 
removing metal from the pads on the 
pin bosses. 

A heat valve is included in the L.H. 
exhaust manifold that will close auto
matically during the warmup period 
and thus direct the exhaust gases from 
that manifold through a passage in the 
center of the head to the intake mani
fold heat box. The exhaust travels the 
heat box around all the risers and out 
through the R.H. exhaust manifold. 
The heat valve is designed not to rat
tle. The thermostat spring, the weight, 
and the stop spring are so· placed that 
there is a load on it at all. times which 
will prevent movement and rattle. 

The carburetor is isolated from the 
heat of the engine to decrease vapor
lock. It is motmted so the incoming 
air can cool the bowl walls to such an 
extent that the ·temperature of the 
bowl walls can be kept about 25 de
grees below that found in a conven-

2. 
3. 
4. 

cross 
plug 
over. 

Solid as a rock 





rampage. 

The idea of "top pressure" did find 
a friertd in the blast furnace boss of 
Republic SteeL He as:;,igned a furnace 
to the test and after several experi
ments with enormous wing rates, the 
furnac(3 was adjusted to top pressure. 
Figures on production and coke saving 
began to show favorably. After only 
four months of operation, however, the 
furnace weht out of action due to 
mechanical· troubles. Opponents sat 
back and gloated. By that time, the 
furnace boss was thoroughly convinced 
about top pressure and in July of 
1946) the furnace again went into 
operation after adjustments were 
made. It has been running ever since 
and Republic's consistent pressurizing 
program has now led it to the point 
where SO per cent of its pig iron ·capac
ity is coming from its seven pres
surized furnaces, the output formerly 
produced by eleven furnaces. Need
less ·to say, Republic Steel would like 



Does your basement bend? Does your highway heave? Does 

your ceiling sag? ··11 so, try portland cement. 

contains 
inch. A 

I N 1824 Joseph Aspdin, a stone-
mason from Leeds, England, was 
granted a patent for a new type of 

cement. Because the color of the new 
product after hydration so closely re:
sembled·· the building stone frmn the 
Isle of Portland, he named the prod~ 
uct portland cement. · The portland 
cement in the days of Aspdin was 
crude by our present standards ; but 
with improvements, it has been .able 
to lead in its field for 120 years. Port
land cement wasn't manufactured in 
the United States until 1875, but the 
industry grew. rapidly and had a peak 

A solid example of what immense 
be built with portland 

production of 184 million barrels in 
1947. 

The manufacture of· portland ce
ment is accomplished by either the dry 
process or the wet process. In the dry 
process, the calcareous anc1·· clay I11a
terials are crushed and dried in in
clined, rotating cylinders and ·then put 
in storage bins. The materials are 
taken from the storage bins, mixed 
proportionally according to analysis, 
and is then ground until 90' per cent 
of the material will pass a sieve con
taining 10,000 holes to the square inch. 
The materials are blended together Types and .uses 
during the grinding and are then ready 
for the kiln in which it is burned. 

In the wet process the materials are 
crushed and mixed with water and 
ground until. the material is like slush. 
The slush is then stored in tanks from 
where it is feel into the kiln directly 
for burning. The kiln is a cylinder 
of steel• lined with fire brick and ro-: 
tates on an axis; inclined 15 o with the 
horizontal. 

In both processes when the mixtur~ 
is fed into the kiln it is heated to a 
temperature of 2800 degrees fahren
heit or higheL Water arid carbon 
dioxide are driven off, andthe product 
ftises into clinkers. The clinker is then 
cooled and pulverized with not more 
than 3 per cent gypsum added to con
trol the time of set. It is ground so 
finely that 90 per cent of the product 
will. pass through a sieve whose screen heavy abutments are some of . the 
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. Acres • and acres of the stuff. Because of its low co'st and good general proper
ties, roadways and bridges are made with portland cement. 

Paul are a good example of scaling. 
The curbing on the Ford Bridge is 
another example. Ohio constructed 
their first pavement of air entraining 
concrete in 1942'. Since then it has 
continued to use it until now it has 
400 lane miles. The pavement built in 
1942 · still has a smooth surface, 
whereas pavements· built of standard 
cement since th~n, have scaled con~ 

siderably. 

Testing 
' Besides the above types of portland 
cement there are many special types. 
There is White portland cement made 
of very pure materials having a low 
iron content, and therefore . will not 
color, stain, or darken the finished 
product. Masonry cements are plastic 
and do not shrink appreciably when 
drying. Oil well cements are made to 
harden properly at high temperatures 
prevailing in very deep oil wells. Puz-



gonal design of the beeh~ve cell areall 
examples. All animals seem to know" 
the shortest distance between two 
points. The spider makes use of poly
gons and similar figures in spinning 
his web. As Plato liked to say, "God 
eternally geometrizes." 

Prehistoric man probably began 
with the same capacity for geometry 
most animals possess. Man, however, 
delved further. He observed the ge
ometry about him and applied some of 
its principles, as exemplified by the 
Eskimo building a hemispheric house 
by laying ice blocks in a spiral. 

Man's early interest in art increased 
his appreciation of geometry. Pottery 



They later found the correct formula, 
c2 ::::::=a2 + b2

; many centuries before 
Pythagoras discovered it in 540 B.C. 

The Egyptians and Hindus con
structed right angles from rope tri
angles with sides of 3, 4, and 5 units. 
In this· special case, they too used the 
Pythagorean theorem, perhaps as early 
as 3000 B.C. The same theorem was 
graphically demonstrated in China 
sometime before 200 B.c:, maybe be
fore 1100 B.C. 

Pi, the ratio of the circumference to 
the diameter of a circle, is 3.14159+, 
and the men who first worked with 
circl~s quite naturally thought ·it was 
exactly 3. The ancient Chinese and 
Babylonians used 3. The Egyptians 
found the· area of a circle by squaring 
8/9' s ()f the diameter. This method 
gave them a value for pi of 3.1605, 
which is a very close approximation to 
be used in 2000 B.C. The Hindus de
rived the poorer approximation of 
3.088 over a thousand years later. 

The ancient Babylonians and Egyp
tians also worked with a third dimen
sion. They computed the correct vol
umes of cylinders and cubes, but had 
the false notion that the volume of a 
parallelepiped is the product of its 
three concurrent edges. 

The Babylonians developed the false 
formula for the frustum of a cone, 
volume equals half the height tim.es the 
sum ·of the bases. In or around 1850 

George Blake hails from Florida. After tiring 
. of 1playing 10n trh·e seQJ.Shore) George decid'ed to get 

an education a{ the University. The Army save·d 
hitn from fi·unking out randJ ma.de him a Cor
para! zmth an Army Engineers demolition unit on 
the vV est iC oas:t. He returned to the "U" e:arly 
in 1948 follo'Witng the combined busin·ess-Chem E 
course. For recreation or when plagued by one 
of the harem) he fences> or takes modest, 500 to 
7)000 ,mile mnoe trips down rivers, and bic~J~de 
trips to C01nada1 or M e:rico. Phi Delta Theta 
academic · fra1ternity and· Ph·oeni:r honorary· society 
have claimed him. He also serves as Technolog 
business manager an.d was former E-Day Queen 
Cha~rman. 



Were number truths discovered or 
invented? Does number reckoning 
have any meaning outside of the mind 
of man? This is a ticklish philosophi
C<tl problem. Suffice it to say that 
wpile number reckoning probably is 

· not solely a part of the. human brain, 
it is not as obviously an integral part 
o·f'Nature as geometry is. Nuniber was. 

and the 

Deprived of such artificial means as 
counting, modern man usually cannot 
distinguish beyond four. South Afri
can and Australian bushmen of today 
have a number sense, but have not 
learned to count, and their only num
ber words are one, two, and many. 
Our modern languages bear traces of 
early limitations that indicate our own 
ancestors could not count. In English, 
·thrice means many as well as three 
times. 

Our language also gives evidence of 
the painful time mart had in accepting 
the idea that a pair of shoes and a 
couple of days were both examples of 
the number two. English words for 
'the plurality of special cases, such as 
pair, .covey; brace, and flock; are of 
much greater antiquity than general 

words such as aggregate or collection. 
The concept of the· abstract or gen

eral number was the first step towards 
counting. Sometime in prehistory man 
attached significance to two, as well as 
two trees. It is unknown whether he 
consciously distinguished between· ab""' 
stract and concrete numbers, but he 
used both. 

The corresponding of one to one 
was another early concept that is im
portant to counting.· It is not actual 
counting. It is the comparing of two 
groups to see if one is larger, smaller, 
or the same. size as the other. A good 
analogy is the audience and seats of a 
lecture hall. Because the two groups 
are matched one to one, it is easy to 
tell, without counting, if there are more 
listeners than seats or more seats than 





hit the floor with a thud. . The lights 
went out and. for a moment his niind 
was blank. Then he woke up. . 

Pulling himself and the· covers back 
onto the bed, Egbert wearily ·switched 
on his bed lamp and glanced at the 
alarm clock which tick-tocked 6 :50 at 
him. Just as he reached up to shut off 
the bed lamp he remembered.· his final 
in Sewage 14, so with a groan he 
turned to his clothes. While dressing 
he decided not to shove, nobody shoves 
during· finals. 

After a black, vile cup of coffee he 
caught the "Rocket" and was on his 
way. The car filled up rapidly and he 
was soon hanging cin a str;ap while 





ELECTED to direct the funtivi
ties for next' Spring's ENGI
NEER'S DAY 1s Richard 

Wood, senior, M.E. The selection was 
made by the Tech Commission at the. 
regular noon meet~ng of November 22 
by unanimous vote. You may remem
ber that Wood was chairman of the 
Brawl committee last year iJ.nd the Lit
tle Black Book ·dance was his baby. 
Those of you who have written arti
cles for this year's LoG also know 
him as features editor. His complete 
list· of activities reads like the paylist 
of a regiment. 

Dick has expressed a desire for any
one who is interested in working on 
~-DAY to contact him soon. All 
chairmen;s jobs are open. Very exten
sive plans· are being laid for an ex
panded celebration to include many 
new features as well as the regular 
ones.· More complete information will 
appear in . the LoG in forthcoming. is
sues; 

. Remember the dates. May 12 and 
13, Friday and Saturday. 

* * * 
Someone (no, not Santa) walked 

(no; not ridirig in a sleigh drawn by 
reindeer) into the LoG office with this 
special aimouncement : 

1«"~1«"~ 

by LORRAINE HERMAN 

quated locomotive representing the 
Boilermakers on Homecoming Day,· 
October 29. The streamliner, with its 
wheels rolling along and its ear-split
ting air horns blasting away, was bear
ing down on the 1849 engine~ The old 
engine just sat there with feeble smoke 
drifting from the stack and blowing its .. 
steam whistle and ringing its bell in 
defiance. The 500-pound air compres
sor which supplied the wind for the 
whistle· and horns was working over
time. They crashed sometime between 
1 :30 and· 4 :00 that afternoon. Jim 
Saunders, M.E. '51, chief engineer for 
the project, was heard saying that the 
old engine wasn't as rusty as expected. 
A Railro;:tdirig Party, held Saturday 
evening, topped off Triangle's celebra
tion of Homecoming. 

A couple Saturdays ago the mem
bers of Triangle ate like hoboes. I 
suppose you are wondering what 
hoboes eat-or more likely, how do 
they eat so much food at one sitting 



A short bu,siness meeting was held 
to check all. the subscriptions for the 
mag~zlne published for the I. Aero Sc. 
members by the national organization. 

This was quite an evening! 

The AXE house on Oak and River 
Road has been dressed up with a new 
coat of white paint. Even the name 
has been gold plated. Christmas 
wreaths were made for doors as white 
as this one. The Beta Chapter of 
Alpha Chi Sigma professional frats 
held three smokers this fall; on Oct. 
17 for the ~lumni, on Nov. 7 for the 
seniors, and on NOV; 21 for the juniors. 
No initiation wilr· be held this fall 
quarter. 

Ties and tails were the order of the 
day as AXE held a post mortem buf
fet supper and evening party after the 
Purdue Homecoming game. 

Members of AXE are considering 
giving a memorial plaque of inscrip
tion hotwring the late Dr. C. A. Mann, 
who headed the Department of Chemi..: 
cal Engineering up to· the time of his 
death last summer. 

A faculty smoker is being planned to 
better the student-faculty relations. It 
will be held in December; perhaps be
fore finals would be opportune. 

Hair-raising Chem ·E's 
At the November 1 meeting of the 

American Institute of Chemical En
gmeers, a professional society; they 
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your finished pictures returned from· Dayton's, 
' .. ·/vou,.·s.rlotua have received a 3x3 in. glossy photo. This 

;'}/':!slipuld be brought to 133 Main Engineering along with a 
!',: .C01111l)le1teCl job information sheet as soon as possible. If 

::m::::·:·,,,'.':•v:otl h:3.yt:m't received your pictures from Dayton's within 
after returning the proofs and Gopher,. in-

> ._::to;rmatt'on card, inquire about them at ·Dayton's. This pic
is .furnished free. The $2.75 you paid at Dayton's 

'·'''···'· .. "'"'"'to the Gopher for developing, printing, mounting, and 
... ,,.,.,,.Pn·rrr~ving. If you paid a dollar down on a Gopher, the 
<'':,baJah<:e .is due 1\!Iarch 1st. 

The picture from Dayton's, together with the job in
::: torm' tation sheet, are assembled into the personnel sheets 
,::::./Wtl1CJJ.·are then printed up and given to you. These are 

information sheets, so put on them whatever you 
an int~rviewer to know. You will be notified in 

:PO when they are. ready, usually about six weeks 
the ~material is turned in to 133. You will be 

~~y~enao,out 65 of these sheets and the office and yol.lr 
d¢1:>3.ttrrtent keep 35 or so for the use of interviewers 

the. permanent .graduate files. You may obtain all 
a few of the 35 ·if you so desire, however, by asking 

be on faculty recor:nmendations. If .the companies so de
sire,. the ·department respresentative will try to select men 
to fit the qualifications set up by the. company and· at the 
same time spread the interviews over as large an area as 
possible. This practice is discouraged1however, as it tends 
to limit the. range of selection available to the company, and 
so most concerns have their .:own method of selection. No:-' 
tices of interviews are ·put in the. PO boxes with as much 
advance warning as possible. At times this is atmost im~ 
possible, howeve1·. 

The placement service representative in your depart-
ment is one ,of the following: 

Aero-Professor A. E~ Cronk . 
Ag-Professor ·A. J. Schwantes 
Arch-Professor R .. C. Jones 
ChemE.~Dr. N.H. Ceaglske 
Chemistry-:-Dr. R. M. ·Dodson 
Civil-Professor T. R~ Klingel 
Elect.-:-Professor· L. C. Caverley 
Math-Dr. G. C. Priester 
Mech.-Professor]. W. Andeen 
Mines-Dr. R. L. Dowdell 
Physics.;_Dr. J. W. Buchta 

Nearly all the inquiries received from companies are 
shunted to the department representative for action except 
civil service and jobs of a general nature which are posted 
on the bulletin board just outside 133; Literature on so11ie 
of the larger companies may be found in ·the magazine 
racks in 133. Other information can always be obtained 
from the industrial catalogues in the engineering library. 
A list of the concerns which have hired from Minnesota 
in recent yeats can be obtained from your department of
fice or 133. Such a list is helpful if you plan to go out 
on your own and contact companies in that manner. H 
you have a favorite company which you really ·want to 
see, be sure to let your dep(l.rtmental representative know 
about it right away. 



by John J. Kettner 

Photos courtesy T11estinghouse, 
/, Ford, and Martin · 
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and oy increasing the bias on the grid of the diode detector, the 

I.F. is forced to drop its input impedance ..• probably on its t~e. 

In the tube the electrons come and go, talking of interstel..J..a:r 

radio •... damn it I wish I had a babe to swueese tonight. N°, I 

don't women are a Pain in the neck yes I do she could type this 

report like hell I have other work for her. when was I last out 

with a real live maman how many consecutive nights can you stay 

up all night with these damned reports good old barbara I 

wonder·who ~he is retreating at now. women are like molasses 

sweet but hard to wash your hands off. can't understand this hog-

wash oh I sho~ld lwe noticed. That derivation has a whence 

in it. whences are always futile. I had to try to be an engineer. 

Maybe I should be a. f'amous :Poet: 

Roses are red violets are blue 

I told you I love you now take your hands off my 

galvanome~er and leave me alone 

It doesn't rhyme mayoe I should do my EEE reports •... some men 

like women who don't some men like women who do--have blue eyes. 

what I need 1s a drink no what I need 1s a beautiful girl to 

stroke by brow if only they knew when to stov stroking you give 

them a kiss and they want your body you give them your body and 

they want your soul what the hell was her name anyway Think 

I'll go out and g~t tbat dr1kn. Wish they'd let me in ••.•• when 

the HELL am I going to to these EEEEEE reports 

enough of this love making 

I'm going to hit the sack& 

Reprinted courtesy MIT VooDoo 
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tVe wonder if that 18 pmmd balry born in Penns)dvania 
was delivered by a crane instead of the stork. 

* * :{< 

:Modern ailment Kettner tells of a local man who started 
dancing with a young lady. They had made only one round 
on the floor when she hauled off and swatted him one, 
right in the snoot. She shouldn't have done that. The poor 
fellow had just been playing the pin ball machines too 
much. 

* * * 
First Gal: "I bet that new roomer was embarrassed 

when you caught him looking over the transom." 
Second Gal: "He certainly was. I thought he never 

would get over it." 

* * * 
He turned to her and said, ((I could never get over a girl 

like 'JIOu-get up and answer the phone." 
* * * 

"1\!Iother," said the little boy as he looked out of the 
window, "Here comes the insurance man. Have you got the 
money, or shall I go out and play?" 

He -loved fishing so much that he thought everybody 
else ought to love it. In his zeal he took a novice with 
him on a fishing trip, furnishing all the tackle. The 
expert settled the novice Jin a likely spot and then began 
fishing not far away. In a little while the novice called: 
"How much do those red and green things cost?" 

"You m.ean the float?" The expert replied. HOh, about 
a dime I guess." 

"Well," said the novice, "I owe you a dime; mine 
has sunk." 

* * * 
'(They must have a girl's ball team in the harem." 
((vVhat makes you thinh so?'~ 
"I just heard one of the girls ask the Sultan if she was 

in tomorrmu' s :'line-up.17 

* * * 
A traveling buyer had been on a trip for three months. 

Every few weeks he'd send a telegram to his wife saying: 
"Can't come home. Still buying." The wife stood for it a 
vvhile, but when the fourth month started and her husband 
still had no idea of returning, she decided to do something. 
She sent him a telegram. "Better come home. I'm selling 
what you're buying." 

* '* * 
((You'll neve1' see 1ne again," she cried fiendishly as she 

gouged out his eyes. 

* '* * 
She: "How is it that you pet so divinely after you've 

had a few drinks?" 
He: "I drink rubbing alcohol." 

* '* * 
(Continued on Page 36) 
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Now television is flashing visual enter
tainment, news, and educational material 
to millions of people daily. The "inside 
story" of its rapid growth is the history 
of some remarkable tubes. Inside these 
tubes, electrons are put to work-to per
form, for your benefit, the miracle of long
distance vision. 

The screen of your direct-view television 
receiver is actually the face of a tube-the 
kinescope developed by Dr. V. K. Zworykin 
and his colleagues of RCA Laboratories -on 
which electrons in motion "paint" pictures. 
A tube, too, is the "eye" of RCA's Image 
Orthicon television camera, which can "see" 
clearly by the light of a match. 

And since you asked for big-picture tele
vision, they developed projection receivers 
-also a way to "weld" glass and metal, thus 

Scientists at RCA Laboratories solve exacting problems 
within the "nothingness'' of vacuum tubes. 

speeding the production of 16-inch direct
viewing tubes ... at lower cost. 

To these basic "firsts," RCA scientists 
have added advance after advance, which 
are daily bringing television into the lives 
of more and more people. 

How you profit 

Advanced research in television tubes is 
just one way in which RCA Laboratories 
work in your interest. Their leadership 
in science and engineering adds value 
beyond price to any product or service 
of RCA and RCA Victor. 

Examples of the newest advances in radio, 
television, and electronics-in action-may be 
seen at RCA Exhibition Hall, 36 West 49th 
Street, N.Y. Admission is free. Radio Corpo
ration of America, Radio City, New York 20. 

Continnse your education 
with pay-at RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio re
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- . 
graph combinations). 

• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers. capacitors. 

• Development and design of new re
cording and producing methods. 
e Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to National Recruiting Divi
sion, RCA Victor, Camden, New Tersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

RADIO f:ORPORAFION ~ AMJI!!RIC'A 

Wor/cl Leader In Raalo- Rrsr in 7elevision 
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Top Pressure Steel 
(Con-tinued from Page 13) 

now under pressure without any addi
tional equipment out side of the pres
sure top, are operating as such. 

The furnaces could add six per cent 
to the nation's supply of pig iron for a 
total cost of ten million dollars. This 
is in direct contrast with the 200 mil
lion dollars which the Government and 
the industry spent during the war to 
build 24 new furnaces which increased 
capacity by some 25 per cent. 

Close scrutiny of all these considera
tions enables the layman to take a 
sharper look at the blast furnace than 
ever before. What it needs and will 
slowly get is some entirely new design 
engineering. 

First of all, it must be constructed 
with high precision, and cease to re
semble a mammoth cookstove. It is 
now demonstrated that if ten pounds 
per square inch of top pressure is 
good, twenty pounds is better, and ex
perienced engineers now feel that rais
ing top pressure should be the next 
carefully taken step. Pressure of 35 
psi. isn't fearful, but it does insist 
upon new engineering. Surveys show 
that almost all the country's furnaces 

Have 

yow 
heard 

what 

they're 

saying 

about 

now in blast could take ten to twenty 
psi., but few could take thirty psi. 

Secondly, blast furnace dimensions 
will grow smaller. As the production 
rate rises, a bottleneck will be formed 

fl~ 
-L--~~--------------

"Oh, don't ;get up. I just came in to 
brush my teeth." 

in the problems of materials handling 
along with railroad yards and switch
ing facilities. Producing 1,300 tons of 

iron per day requires approximately 
5,000 tons of raw materials plus the 
removal of 1,000 tons of slag. For that 
simple reason, blast furnace dimen
sions must reduce. Some engineers 
feel that we have seen the last of 28-
footers and that ten to twelve foot 
diameters will be used in the future. 

A whole new era of blast furnace 
design and thermodynamics is now 
opening for consideration where it 
once seemed to have been officially de
clared closed. Because of economic 
pressure there is good likelihood that 
a revolutionary blast furnace will not 
appear in the United States as soon as 
it will appear in a country like Sweden. 
Swedish steelmasters must pay four 
times as much for their coke as the 
normal price in the United States and 
for that reason the economic pressure 
on them to decrease their purchases of 
the costly raw material is much great
er than over here. 

Encouraging, however, is the fact 
that the United States chemical en
gineer is beginning to work on the 
blast furnace. It is easily seen how 
useful blast furnace top gas is in 
heating stoves, and in helping to fire 

(Continued on Page 42) 

Some grad is spreading the word that National 
Electric is the world's largest single source of supply 
for electrical roughing-in materials. (And he couldn't 
be righter!) 

CHECK THESE 
IMPROVEMENTS 

V Improved wheel spindle 
and Headstock 

V 6 table speeds from 
7%," to 1 00" a minute 

This general-purpose 
No. 13 Universal and 
Tool Grinding Machine 
embodies many outstand
ing refinements in design 
and construction for toot
room operations-grind
ing small and medium
sized cylindrical work, 
form grindingt sharpening 
milling cutters, reamers 
and similar tools and mis
cellaneous other types of 
work. 
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Since 1 905 NE products have set the pace for 
quality. Today the NE complete line of electrical 
roughing-in materials includes: wires, cables, con
duit, raceways and fittings. 

I I • r1 
CORPORATION 

V New "bumping control 
knob for table adjustment 

V 4 changes of work speed 
V Automatic lubrication 
V Built-in electrical 

controls 

For complete specifica
tions and description of the 
New Design No. 13, write 
Brown & Sharpe Mfg. Co., 
Providence 1, R.I., U.S.A. 
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d Carlson 
H~w ~~k:dancult ques
n~ught d ill satisfy 9-ye:'lr
twn andk~t Questwns hke 
old Jac te. Bernard. 
this don~\{tu~~s and ears 
He's ha N~rton for 15 
open at one out of 
years. In ~~;ton employ
every twbo around more 
ees has een 
than 10 years. 

News photo of crowds watching television on Boston Common. 

eetots of things, Jackie! But mostly brains. The brains of men who know how to make electrons behave in 
tubes. Electrons are tiny particles of electricity. They're boiled out of metal wires by heating units. Much 
the same way as an electric stove boils water. But if the heating unit isn't right, everything goes wrong." 

rrThe tube people are smart, son. They 
make sure the heating units give off the 
right heat and last longer by coating 
them with a fine Norton refractory. 
Alundum 38900 grain, we call it. It's 
so fine that ten grains end to end equal 
the thickness of a piece of paper. 

eeso, you see, son, from 
television tubes to re

frigerators, Norton Products help make 
all kinds of products better. That's why 
the experienced heads and willing hands 
that make up the Norton team try a little 
harder to make Norton products better." 

1Alundum refractory grain is great stuff. 
Its melting point is 20l5°C. That's real 
hot! Made into corrugated baffle plates, 
it do11bles the efficiency of enameling 
ovens. That's why the surfaces of such 
things as refrigerators and electric stoves 
come so hard and smooth. 

THE MINNESOTA TEcHNOLOG, DecemberJ 1949 

e~some people know Norton only as the 
world's largest maker of grinding wheels 
and machines, Jackie. But refractories 
in many sizes, shapes and materials are 
important Norton products, too. They're 
used in kilns, furnaces and ovens when· 
ever industry wants to get the most out 
of high. temperatures •.. safely." 



PROBLEM - You are designing a machine for 
doing finishing operations on the production line, 
such as grinding, polishing, buffing, etc. Your prob .. 
lem is to provide a drive that permits the grinding 
or polishing wheel to be moved around freely while 
it is running. How would you do it? 

THE SIMPLE SOLUTION - Use an S.S.White 
power drive flexible shaft to transmit rotary power 
from a suspended or pedestal-mounted electric 
motor to the handpiece which holds the finishing 
wheel. This gives you a portable unit that permits 
the wheel to be readily manipulated to reach all 
points. 

34 

Here's how one manufacturer 
did it. 

* * * 
This is just one of hun· 
dreds of power drive and 
remote control problems 
to which S.S.White flex
ible shafts are the simple 
answer. That's why every 
engineer should be famil .. 
iar with the range and 
scope of these- useful 
.. Metal Muscles"• for 

mechanical bodies. 

"'TrdDdemark Reg. U.S. IPiit. Off. 
;1111'1d elsewherE~~ 

WRITE f 0 R BULLET IN 4 50 1 

It gives essential fads and engineer
ing data about flexible shafts and 
their application. A copy is yours 
free for asking. Write to.day. 

vue s. s. WHIU PENTAL MFG. eo. L DiVISION 
DI!I'V. C, 10 lltA$1 4110th U., NEW \'OiiiK 16, N. V • .-. 
lflUUBU llliiAfli • flllUill StllAff 100&1 • AIBCI!IAft ACCUIOI!IIU 
'IMAU CVJIUOG AND GIUNOtNG TOOLS • lf'lCIAl fOBMUlA I!I:Uil&lllt& 

a&OUIO atPITOSI • B't.AtvtC ttPIC.fAUISI • CONfiiACII 1"\AitiCS Nl~ 

• I 
Britain Urges Motherhood 

For Spinsters. -rrib. 

The Socialists just want to see more people 
in labor. 

Hridegroom In Hospital. -NY Times 

CouldnJt take itJ huh? 

T':'etective Sees Light, Fined $25. 
-Star J onrnai 

Quick, to Siberia with hin1! 

?oor Susie; Bare Again. -Trib. 

Undoubtedly a well-reared person. 

Daddy Wants A Blonde Dolt -Journal 

Get to the end of the lineJ Daddy. 

Save It While You Can, Boys. -star 

Get thee behind meJ Satan 

·fight Evening Gown Puts Star 

''Out of Circulation."' -T1·1:b. 

She didn't dare exhale, poor thing. 

S LA 
CONSTANT VOLTAGE 

TRANSFORMERS 

To Solve r our Line 

Load Problems 

LE B N 
67 S. Twelfth St. 228 E. Superior St. 

Minnea.polis 3 Duluth 2 

and 

t;O~ 
141 W. 7th St. 

St. Paul 2 
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o Invented 

Eli Whitney? 

In 1793 Eli Whitney helped a growing nation take 
another step in the direction of greatness. Inventions 
like his made and keep America great. But what 
does the greatness !of American inventors and tech
nology prove? 

It proves that Americans are better trained than 
other people in the scientific and technical funda
mentals so necessary for the continuing progress 
that has kept America the world's greatest nation. 
In America, the finest textbooks are available to all. 
This is the background for the technological ad
vances that raise one country above all others. 

Many of the books from which you learn your 
fundamentals bear the McGraw-Hill imprint. 
McGraw-Hill is the world's largest publisher of 
books for technical reference and instruction as well 
as for advanced research and study. 

The discoveries of today are the fundamentals of 
tomorrow. When you finish school, you'll find it 
necessary to keep up with the advances in your spe
cialty. The McGraw-Hill magazine serving your 
field will report all that is new, necessary and 
important. 

It is not enough to know that a new process exists, 
or that a new invention has been developed. You 
must know also how it can be made available to you. 
You will find the best source for this information in 
the advertising sections of your McGraw-Hill mag
azines. 

Today in school and tomorrow in business, you 
will find that your progress depends on your up-to
the-minute knowledge of your field~' And, McGraw
Hill will continue to serve with books and magazines 
designed to provide all that is important and current. 

McGraw-Hill Publications 

f 0 R TECHNIC"-l INFORMATION 

330 West 42ncl Street, New York 18, N. Y. 
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And More 0 •• 

Drunk: "Ho! Lady you got two ver' beautiful legs." 
Girl: (snapping) "How do you know?" 
Drunk: (brightly) "Because I counted :them." 

* * * 
The group of kindly French people sole1nnly placed a 

wreath on the little mattnd of earth, and paused for a 
moment with bowed heads, then walked slowly awa}'· They 
cmtldn't read the English inscription on the rough-hewn 
slab of wood. It sa~d, ((Old Latrine. July 15, 1944.'' 

* * * 
A farmer was once phoning a veterinarian. "Say, 

Doc," he said, "I've got a sick cat. He just lays ;around 
and doesn't have any appetite; what shall I do for him?" 

"Give him a pint of 'Castor oil," instructed the vet. 
Somewhat dubious, the farmer forced the cat to take 

a pint of castor oil. 
A couple of days later the vet met the farmer on the 

street. 
"Sick calf! That was a sick cat I had." 
"My God, did you give him a pint of castor oil?" 
"Sure did." 
"Well, what did he do?" asked the vet. 
"Last I seen him," said the farmer, "He was going 

over the hill with five other cats. Two were digging; 
two were covering up ; and one was scouting for new 
territory." 
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The efficient young ex-WAC saw a truck rolling along 
without a driver. Trained for emergencies, she jumped on 
the running board and yanked the emergency brake. Then 
she started looking for the driver. A man crawled out 
from under the rear wheel. 

"Is this your truck?" she asked. It was. "Well, it was 
rolling down the street," she protested. 

"I know," the driver exploded. "I was pushing it." 

* * * 
Husband: "Darling, don't you think you're a bit 

extravagant? You've had four electric fans running all 
day." 

Wife : 1"I wouldn't worry about it if I were you, dear. 
They're not our fans. I borrowed them from the 
neighbors." 

* '* * 
An Englishman was conversing with the clerk in the 

Ambassador Hotel. 
uHere'slariddle," said the clerk. ((Afymothergave birth 

lo a child. It was neither my brother nor my sister. Who 
'WaS itf" 

Englishman: ((I can't guess." 
Clerk: ((It was I." 
Englishman: ((Hal Hal Very clever. I must remember 

that." 
The Englishman then told the story at his club. 
Said he: ui-! ere's a riddle, old top. ll1y mother gave birth 

to a 1child, and it was neither my brother nor my sister. 
Who was it? What! you can't guess? Do you give up?" 

aYes." 
('Hal Ha! It was the clerk at the Ambassador Hotel!!" 

Ever notice the tympanist tightening up 
the head of his kettledrums before a 
concert? It's leather plus correct tension 
that gives him the tone he wants. 

In power transmission, leather belt 
plus tension control is giving industry 
a drive it wants. The "Uni-Pull" drive 
combines flat leather belting with a 
tension-controlling motor base to keep 
power in tune. It's a modern, co;npact 
set-up that handles power as no other 
belt drive can. 
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anks to high .. pressure synthesis, it now ds a useful life 
To the man on the street, carbon 
monoxide is just a poisonous gas that 
sometimes causes tragic deaths when 
it escapes from the exhaust of an 
automobile or from a poorly tended 
furnace. 

Outside of the chemical field, few 
people are aware that, properly used, 
it is a very real friend of man. In the 
last 25 years, during which catalytic 

A. H. Emery, Jr., M.S. Ch.E., M.I.T. '49 and 
M. J. Roedel, Ph.D. Org., Michigan '40 in
specting a high-pressure batch reactor taken 
from the shaker tube assembly after a run to 
make 3,5,5-tnmethylhexanol. 

and high-pressure chemical tech
niques have been highly developed, 
carbon monoxide has become a key
stone of industrial synthesis. 

Scientists have found that under 
the proper conditions of high press
ure and temperature, carbon mon
oxide, in f'ombination with other 
substances, can be converted to a 
variety of useful products. These or 
their derivatives range from an acid 
used in tanning hides to the spar
kling plastics in milady's boudoir. 

You'd hardly associate carbon mon
oxide with anti-freeze. But at tem
peratures from 300 to 450°C. and 
under pressures of 1500 to 15,000 
pounds per square inch, carbon mon
oxide and hydrogen unite to form 
methanol-a colorless liquid from 
which is made ~~zerone" anti-rust 
anti-freeze for automobiles. From 
methanol and carbon monoxide as 
raw materials, ethylene glycol for 
~(Zerex'' anti-freeze is produced. 

Plastics and Anti-Freeze 

Methanol is used also to make a 
large number of compounds such as 
formaldehyde and methyl metha
crylate. The former goes into urea
and phenol-formaldehyde plastics for 
light fixtures, radio cabinets, hard
ware, utensils, and electrical equip
ment. The latter is the basic mate
rial for "Lucite" acrylic resin with 
its many uses. 

R. L. Stearns, B.S. Ch.E., Yale '49 and 
H. Peterson, B.S. Ch.E., Northeastern Univ. 
'42 checking a multi-stage carbon monoxide 
compressor used in semi-works operations. 
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The reaction of methanol with 
carbon monoxide leads to acetic acid, 
which is a well-known industrial 
chemical. By the same synthesis but 
substituting ethanol for methanol, 
propionic acid is obtained. From it 
come the ((Mycoban" ,sodium and 
calcium propionates that retard 
mold and rope in bakery products. 

Synthesis in the Future 
Today Du Pont manufactures some 
120 different items that are partly 
or wholly dependent upon elevated 

A. J. Hill, Jr., Ph.D. Org., Yale '44 and F. F. 
Holub, Ph.D. Org., Duke '49carryingoutan 
experiment on a new method for purifying 
carbon monoxide. The large furnace in this 
apparatus operates at 1200°C. 

pressures. However, the possibilities 
have by no means been exhausted. 
Just recently, for example, chemists 
have been learning how to use car
bon monoxide in nup-grading" cer
tain petroleum hydrocarbons to give 
interesting alcohols. One of these, 
3,5,5-trimethylhexanol, is prepared 
from diisobutylene by reaction with 
carbon monoxide and hydrogen. 

College-trained men and women 
interested in working in this field at 
Du Pont may share in discoveries as 
outstanding as any yet achieved. 

Because of the wide scope of 
DuPont'sactivities,younggraduates 
in many different fields have oppor
tunities to select the careers that 
prove to suit them best as their abili
ties and interests develop. 

BEiTlER THINGS FOR BIETTIER LIVING 
•.• THROUGH CHEMISTRY 

Entertaining, Informative-Listen to "Cavalcade 

of America" Tuesday Nights, NBC Coast to Coast 



Techtivities 
(Continued fro·m Page 23) 

checks of faculty members didn't, a 
bean-feed instead of a dinner, was held 
every fall. With the overflow of stu
dents, the "Open House" has taken 
the place of the dinner to acquaint the 
students with the secrets of the Ag. E. 
department. The students and faculty 
meet in one of the larger rooms of the 
Ag. E. building and a program of in
troduction and inspection to ex peri
mental work is conducted. This vear 
"Open House" vvas attended by .. ove; 
70% of the Ag. E. students. 

The ASAE was given another boost 
when Marilyn, their queen candidate, 
\:vas among the five finalists for home
coming. Last Spring, Sally David and 
Carolyn Johnson, two more of their 
gals were Stardust and E-day finalists. 
No wonder the "Ag students" have 
that look in their eyes! 

Among the speakers at the meetings 
this fall, they have had two past presi
dents of the American Society of Agri
cultural Engineers, their parent organ
ization. They were Mr. A .. J. 
Schwantes and Mr. Arthur W. Turner. 

The first prize exhibit at the "En
gineer's Show," last winter, "100 
Years of Progress in Agriculture" has 
been dismantled after many showings, 
including the State Fair. The minia
ture farm machinery was given to Sig
ma Kappa for distribution at Christ
mas to the l\!(aine Seacoast :Mission. 

Opportunity knocks 

The first fall meeting of the honor
ary milling fraternity, Alpha Mu, was 
held October 21. The speaker was Dr. 
C. H. Bailey, dean of the Department 
of Agriculture. Dean Bailey spoke 
about the history of milling education, 
particularly in Europe before \Vorld 
War II. He described from his travels 
and visits the yarious milling and bak
ing institutes in England, France, Bel
gium, Germany, Czechoslovakia, Po
land, Hungary, Switzerland, and Rus
sia.· These institutes were all quite old 
and well established, and generally 
much further advanced than schools in 
this country. There have. been only 
three schools in the United States of
fering courses in the milling field. The 
course at Pennsylvania State has been 
discontinued, leaving only Kansas 
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State and lVIinnesota with a milling 
curriculum. .Ah, hah ! Opportunity 
knocks for milling graduates. 

After the talk, Dean Bailey held an 
informal question and answer session 
over coffee and cake in the Union. 
Among those present were Dr. Frank 
B. Genderson, vice president and di
rector of research for Pillsbury Mills, 
Mr. Tibor Rozsa, staff miller from 
Pillsbury lVIills, and several student 
guests of Alpha 1\!Iu. 

With holly and fruit cakes and all 
the Christmas spirit around we need 
some snow to make our holiday com
plete. Now we'll let opportunity knock 
at the door of the undergrads. I real
ize you aren't meterologists but-well 
-at least flour looks like snow. 

Civil grads given offer 

The American Society of Civil En
gineers, a professional society, held a 
meeting November 1, at which Col. 
Yoder, district engineer of the St. 
Paul District, Corps of Engineers, 
spoke. Col. Yoder told of interesting 
facts in the history of the Corps of 
Engineers and of their military and 
civil functions. Col. Yoder also told 
how graduating seniors could obtain 
either a military commission or a civil 
position with the Corps of Engineers. 

That civil position appealed to sev
eral members. Their interest started a 
lively discussion on the advantages and 
disadvantages of a job with the Corps 
of Engineers. 

The refreshments were especially 
good after that session. 

KH K initiates 

Homecoming at the K.H.K. house 
was a gala affair for both alumni and 
active members. Festivities began 
with a pregame dinner. The game was 
viewed on a television set at the chap
ter house by those who did not have 
tickets. After the game a buffet sup
per was served; dancing and refresh
ments that evening rounded out a very 
delightful clay. 

The fall quarter formal initiation 
banquet was held on Monday, Oct. 31, 
in Coffman Memorial Union to wel
come Burton Danielson and Thomas 
Cambell as new active members in 
Kappa Eta Kappa, professional EE 
fraternity. In the photograph from 
left to right are Bob Tillott, Jack 
Rowe, Tom Dalby (Toastmaster), Mr. 
C. Hag-a, the speaker of the evening, 
Chuck Collins, and Wally Carlson. At 
this gathering the fraternity pledged 
nine new men who were : Gordan 
Kogel, Robert De V elyn, Arthur Zeck, 
Glenn Olson, Ralph Ulrick, Bill Kroell, 
Roger C. Nelson, S. Dodd Anderson, 
Donald Bricher. 

The guest speaker for the banquet 
was Mr. Clifford Hag-a, instructor of 
English, U. ofMinn. Mr. Raga spoke 
on "The lVIost Natural Thing We Do," 
which as he said is to talk. He pointed 
out that language was one of the main 
factors in determining the future of 
an individual. The thought of language 
could easily put grammar in the fore. 
Those frequent words like "ain't" and 

(Continued on Page 40) 

J:Iu~erous Haga comes up with a few belly laughs for the annual K.H.K. ini
tlatwn banquet. 
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~~H 11et Wire P 

~t· even now 

THIS VISIT to just one of the 
Roebling works has been an eye
opener. Everyone in my line knows 
Roebling wire rope, but I never 
heard that you stack up so big in 
electrical wires and cables." 

Many people are surprised to learn of the 
wide diversity of Roebling's line of wires 
and wire products. It is often news, too, 
that several different items in the Roebling 
line are used in one and the same field. In 
mines and quarries, for example, Roebling 
Wire Rope, Aggregate Screens and Port
able Electrical Cable are all likely to be on 
the job together. Wherever there's industry, 
there are Roebling products that help bring 
highest efficiency and lowest service cost. 

,l,.fn-EN WI.RE FA:OIUC. Roebling 
weaves wire screens to meet every sort of 
industrial requirement. From large size 
Aggregate Screens to closely woven Filter 
Cloths, wires made of special steels and 
non-ferrous metals bring new measures of 
resistance to abrasion and corrosion. 

WIRE .ROPE. Roebling wire rope is 
made in a complete range of types and 
always affords a rope that's right for every 
application. For easy handling, smooth 
operation and long life on the job, Roebling 
Preformed "Blue Center" Wire Rope is 
unsurpassed. 

ELECTRI{;AL WI.RE- CABLE -
MAGNET WI.RE. With more than 60 
standard types, Roebling's line of electrical 
wire and cable meets practically all trans
mission, distribution and service needs ... 
The insulation of Roevar Magnet Wire is 
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naade it! ••• 

10 to 40 times tougher than other types
first choice for high-speed winding. 

.ROUND- FLAT- SHAPED WIRE. 
Manufacturers adopt Roebling high carbon 
wire for its dependable uniformity which 
minimizes machine stoppages and rejects, 
and pulls down production costs. 

* * * Whatever career you are studying for, 
when you get on the job you will find one 
or more types of Roebling products serv
ing there, dependably and at low cost. 
John A. Roebling's Sons Co., Trenton2,N.J. 

BRANCH OFFICES: Atlanta, 934 Avon Ave. * 
Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt 
Rd.* Cleveland, 701 St. Clair Ave., N. E.* Denver, 
1635 17th St.* Houston, 6216 Navigation Blvd.* Los 
Angeles, 216 S. Alameda St. * New York, 19 Rector 
St.* Philadelphia, 12 S. 12th St.* Pittsburgh, 855 W. 
North Ave.* Portland, Ore., 1032 N. W. 14th Ave.* 
San Francisco, 1740 17th St.* Seattle, 900 First Ave. So. 
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Techtivities 
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"different than" may someday be ac
cepted as perfectly proper. Cheer up 
you murderers of the present-day 
grammar standards! Someday you 
may be looked upon as great revolu
tionists of the English language. Of 
course, like many musicians who wrote 
their type of music a century too soon 
you may not live to hear your stan
dards appreciated, but what a minor 
detail. 

Turn to Techtivities in next month's 
TECHNOLOG for the further details on 
the K.H.K. dinner dance held Nov. 
19 at the White Pine Inn. 

The National K.H.K. Convention 
was held in Kansas a couple weeks 
ago. The people who live in Lawrence, 
Kansas, had members of Kappa Eta 
Kappa from all over the United States 
in their midst from November 25 to 
the 27. A "spare" hour was arranged 
in which the frat men did their Christ
mas shopping for those items the Twin 
Cities did not have. 

Yes, while I am mentioning the issue 
for next month I want you to read 
about the formal initiation Eta Kappa 
N u had. Of course everybody knows 

Eta Kappa N u is the electrical engi
neer's honorary fraternity. These EE's 
had their initiation ceremony at the 
Coffman l\tlemorial Union on Monday, 
November 21. At the completion of 
the traditional rituals at the Union, nu
merous cars were driven several miles 
to a supreme banquet held at the Bou
levard Twins, at 5315 Lyndale South, 
Minneapolis. Peculiar thing! At least 
six of the group of EE's would have 
given several pence for directions to 
this haven that housed so much delect
able food. Who were the initiates? 
Hm, dial or page to Techtivities next 
month when I will have a little more 
"info." 

We want YOU 

At the October 27 meeting of the 
American Foundrymen's Society, the 
following men were elected to office: 

Chairman : Art Christensen 
Secretary-Treasurer: Del. N. Le 

Claire 
Auxiliary Officer: Mel. Schroeder 
For those of you who are interested 

in joining the foundrymen, they hold 
their regular meetings on the first 
Tuesday of the month. 

Have a l\1erry Christmas everybody! 

I( & E drafting instruments, equipment and materials 

have been partners of leading engineers for 81 years 

in shaping the modern world. So extensively are these 

products used by successful men, it is self-evident that 

K & E has played a part in the completion of nearly 

every American engineering project of any magnitude. 

KEUFFEL & ESSER CO. 
NEW YORK " HOBOKEN, N. J. 

Chicago " St. Louis " Detroit 
, San francisco " Los Angeles • Montreal 

Gold Lettering - Stamping 
Tooling 

WE BIND 
Medical Theses 
Chemical Pamphlets 
Magazines Text-Books 

Law Reviews 

COVERS - ALBUMS - SCRAPBOOKS 
Made to your specifications 

F. 0. ERICKSON 

F. 0. ERICKSON, 
BOOKBINDER 

downstairs 
GRAY'S DRUGSTORE 

1326 4th St. S.E. GE. 5765 

INN EAP Ll S 
BlUE PRINTING CO. 

523 Second Avenue South 

Minneapolis. Minn. 

MAin 5444 

SliDE RULES AND 

DRA lNG SETS 

r Agents 

KEUFFEL & ESSER 
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Why we know this wax carton will stand up 

Cartons and wrapping papers coated with 
paraffin wax have been used in food packag
ing for many years. They must be able to 
withstand :rough treatment. Their ability to 
stand up depends largely on the strength and 
sealing qualities of the coating agent. Yet 
until a few months ago, there was no accu
rate way to measure these qualities in paraf
fin wax. 

Recent experimental work in Standard 
Oil's laboratories has resulted in a new elec
trically controlled quantitative test. Ex
pressed as Indiana Coating Index, this test 

gives, for the first time, an accurate yard
stick of wax qualities which may be corre
lated with performance in service. It makes 
possible the production of uniformly high 
quality coating agents. 

The Indiana Coating Index is only one of 
many scientific tests developed in Standard 
Oil laboratories. Standard pioneered in qual
ity-testing, as it did in developing many 
petroleum products that have contributed to 
better living. There is no ceiling on what can 
be accomplished by Standard Oil :researchers, 
present and future. 

tandard Oil Company 
(INDIANA) 
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Top Pressure Steel 
(Contimt'ed from Page 32) 

the boilers of the blowing engines that 
push the blast into the bottom of the 
furnace. The pressurized furnace has 
another advantage now being studied. 
At around twelve psi top pressure, 
the gases can be cleaned and used ex
pansively in a turbine and about 3,000 
horsepower taken out, without their 
heat content being affected (adiabatic 
expansion). This 3,000 horsepower 
would be close to one-third of the total 
power needed to blow the furnace, 
which could thus be made to do a much 
huskier part of its own work than is 
possible now. 

As top pressure goes up, the pres
sure loss through the furnace goes 
down, so it is not impossible to imagine 
that such a top turbine might approach 
doing most of the work needed for the 
furnace blast. The theory is sound, but 
a practical difficulty is to clean the 
gases so thoroughly that dust will not 
scour the turbine. And since the heat 
in the gases remains unchanged by 
their expansion, they can still go on 
to do their work in the stoves, boilers, 
and other equipment. 

Even this does not exhaust the pos
sibilities. When the gas turbine really 
becomes of age, and when the dust 
cleaning problems are solved, the gas 
turbine can use the heat as well as the 
expansion of the top gas. The gas 
would probably have to be enriched 
with natural gas or coke-oven gas, but 
it would be a well-paying proposition, 
for it could supplant the boilers. Even 
then, only a portion of the gas would 
be used and the balance could still 
heat the stove and do other required 
\VOrk. 

All in all, the modest and seemingly 
simple proposal offered in 1938, still 
neglected to a large extent, may re
sound in the technology of iron and 
steel for a long time to come. Con
sidering the proposal for governmental 
owned and operated steel mills made 
by President Truman last spring, the 
Steel Industry must move in some di
rection in order to increase its produc
tion. Perhaps top pressure isn't the 
only or best answer to the problem of 
increasing production. Irregardless of 
this it is the best method which has 
bee~ offered up to the present time. 
The responsibility of either using this 
proposal or of finding a better method 
of producing steel and iron is one that 
rests directly on the Steel Industry. 

(end) 
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Deep Roots 
(Continued jro1n Page 18) 

and 10,000 by an upright bent finger. 
The numerals we use today came to 

us from India through Arabia. Some 
scholars trace them back to the Egyp
tian hieroglyphics, but they probably 
originated in India between 300 and 
400 B.C. In any event, our numerals 
underwent a considerable change in 
form during their history. 

Computation was awkward for the 
ancients. None of the early number 
systems permitted the invention of an 
arithmetic which could be used by an 
average man. 

Multiplication consisted of a series 
of "doublings" of a given factor. Di
vision was the opposite, or a series of 
"halvings" of a number. Addition con
sisted of adding all the units, all the 
tens, and all the hundreds separately 
and evaluating the result. 

The counting board, or abacus, is 
basically a flat board with parallel 
columns. Each column represents a 

"Sharp XXXVIII" 

different decimal position, such as 
units, tens, etc. Counters are used in 
each column to indicate the specific 
numbers. The Suan Pan of modern 
China has beads that slide on narrow 
bamboo rods. 

Whether as the Chinese Suan Pan, 
the Russian Szczety, or some other 
variety, the abacus, in one form or 
another, has had a tremendous influ
ence on number reckoning. Its origin 
in uncertain and its operation is sim
ple, but its effect on modern number 
is profound. 

The invention of the ubiquitous aba
cus cannot be pinned clown to any one 
race. It seems to have been developed 
independently by all of the old civil
izations. The Chinese and the Egyp
tions possessed a counting board sev
eral thousand years B.C. The Mexi-

cans and the Peruvians had developed 
one before Columbus discovered 
America. For many centuries the 
abacus was the main means of cal
culations that mankind possessed. To
clay it is in use in China, Russia, Ja
pan, Turkey, and Armenia. 

Counting on the abacus consists of 
adding counters to the units column. 
Every time ten are stacked up, they 
are removed and one counter is added 
to the tens' column. When ten count
ers have mounted up in the tens' 
column, they are all removed and one 
counter is added to the hundreds' col
umn. As many decimal places can be 
counted as there are columns on the 
particular abacus used. 

The four fundamental operations 
may be done on the counting board. 
Addition, for example, is shown in 
the illustration. In this drawing the 
number 139 is already on the abacus 
(a). Counters representing the num
ber 862 are placed on it (b). There 
are more than ten counters on the 
units' column, so ten are thrown out 
and one counter is placed on the tens' 
column to represent them (c). There 
are now ten counters on the tens' 
column, so they are all removed and 
one counter is added to the hundreds' 
column (d). There are now ten on 
the hundreds' column, so they are re
placed by one counter on the thou
sands' column (e). The resulting ar
rangement on the abacus indicates that 
the sum is one thousand and one unit, 
or in modern notation, 1001. 

This modern notation, 1001 is ac
tually a schematic drawing of the last 
arrangement of the abacus shown. 
Sometime in the early centuries A.D. 
<tn unknown genius in India found 
that written number symbols could be 
used to represent the counters on the 
abacus. That is, each symbol would 
have a positional value similar to the 
columns of the abacus. The swnrya, 
or zero, was devised to express the 
empty columns of the abacus. 

Number reckoning had developed 
about as much as it possibly could with 
the old, cumbersome methods. The 
double invention of positional nota
tion and the zero was of tremendous 
importance. Calculations that were 
difficult or impossible to do before, 
could be clone quickly and easily. This 
brilliant Indian conception opened up 
the whole of modern mathematics and 
gave civilization an incredible shot in 
the arm. 

(end) 
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For many years, ADVERTISEMENTS SUCH AS 
THIS ONE have appeared regularly in leading 
business magazines. Their primary purpose is 
to build acceptance for Square D Field Engineers, 
practically all of whom come to us from 
leading engineering schools such as yours. 

I 
s 
tri 

He's a Square D Field Engineer. 
He speaks the language of many indus
tries because his full-time job is working 
with them ... helping them find "a better 

way to do it.'' 

Through a staff of such Field Engineers 
located in more than SO offices in the 
United States, Canada and Mexico, Square 
D does this three-fold job: Designs and 

s I f 
I s 

builds electrical distribution and control 
equipment in pace with present needs
provides sound counsel in the selection of 
the right equipment for any given appli
cation -anticipates trends, speeds de
velopment of new methods and equipment. 

If you have a problem in electrical dis
tribution or control, call. in the nearby 
SquareD Field Engineer. He makes a lot 
of sense in finding "a better way to dolt." 

SQUARED COMPANY CANADA I.TD., TORONTO o SQUARED de MEXICO, S.A., MEXICO CITY, D. F. 
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Portland Cement 
(Continued fmnz Page 15) 

loacl•~d to weigh 1/4 lb. The final set 
has het'n acquired when the pat will 
bear without appreciable indentation, 
the Gillmore needle 1/24 inch in dia
meter, loaded to weigh 1 lb. The final 
set shall be not more than 10 hours. 
The time of set determined by the 
Vicat apparatus is similar to the Gill
more needle method. 

The test specimen for the tensile 
strength test shall be 3 inches long, 1 
inch high, and have a 1 inch width at 
the center gradually increasing to 
1 3/4 inch at each end; and each end 
shall be rounded off. The standard 
sand used in the mortar shall be natur
al sand from Ottawa, Ill., screened to 
pass a No. 20 sieve and retained on a 
No. 30 sieve. These specimens shall 
withstand a tensile load of 350 pounds 
per square inch after the specimens 
have set for 1 day in moist air and 
27 days in water. 

In the last decade or two, the devel
opment and progress of concrete has 
moved rapidly. Some of the recent 
developrrlents in concrete are vibra
tion of concrete, prestressing of rein
forcing steel, ashlaf block, architec-

tural concrete, and soil cement. 
Something about the desirability of 

vibrating concrete during placing has 
been known for years. However, it 
\vas not until studies, experience, and 
experiments had been made, that vi
bration became commercially import
ant. The less water you use when mak
ing concrete the stronger the concrete 
will be when it sets, providing the oth
er materials are unchanged. Therefore, 
it is desirable to place concrete with 
a minimum of water content, and vi
bration of the concrete; the use of 
mechanical vibrators has made this 
possible. 

Applying a force to produce a stress 
in reinforcing steel is used to increase 
the strenth of reinforced concrete. The 
\Valnut Lane Bridge in Philadelphia 
now approaching completion is the first 
bridge made of prestressed concrete 
tube built in the United States. Vi
brators are used quite extensively in 
construction of this type because high 
strength is required. 

Up until a few years ago it was the 
common practice to build walls with 
only one size of concrete blocks. Some
one thought of the idea of using more 
than one size block to make the walls 

more attractive. Now walls 0f this 
type can be made with very little in
crease in cost. These types 0f blocks 
are ashlar blocks. 

Architectural concrete is used on the 
basic principal that concrete can be 
made decorative in addition to bear
ing loads. There have been construct
ed many beautiful buildings with a 
characteristic architecture quite differ
ent from buildings constructed of other 
materials. Baha's Temple at Wilmette, 
Illinois, is such a structure noted for 
its beauty. It is certain we'll see much 
more of this type construction in the 
future. 

Soil cement is one of the most re
cent developments in the concrete field. 
It uses soil as the aggregate instead of 
gravel or crushed rock, but it requires 
a large amount of cement. Soil cement 
has been found very useful in the 
construction of secondary roads, air
fields, and some other projects. 

Because the uses of concrete con
struction are expanding and because it 
can ·compete in cost and durability 
with any other building material, it will 
remain one of our principal construc
tion materials. 

(end) 

.4; Rope-stranded conductor gives ex

.,. treme flexibility to portable cables 
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Segmental conductor reduces skin ... 
effect, increases current rati·ng mr 

neven walls of insulation are a potential source of 
cable failure. Perfect centering of the conductor, however, 
is automatically provided by Okonite's Strip Insulating 
Process in which continuous rubber strips of uniform thick· 
ness are folded about conductor. Only by this method can 
insulation wall be gauged, inspected before application. 

Uniform walls of insulation are assured when you specify 
Okonite wires and cables. The Okonite Company, Passaic, 
New Jersey. 

e 
Steel Tape 
This cross section view gives you the "inside story" 
of the most outstanding development in steel tapes in 
years. (1) Hardened steel tape-tough-flexible
kink-resistant. (2) Rust resistant coating. (3) Multiple 
coats of electroplating. (4) Hard, smooth, non-glare 
chrome plating. Will not crack, chip or peel. (5) Jet 
black markings-easy to read in any light-bonded to 
stee:l base-sunk below chrome surface protecting them 
against wear. 

Ask your distributor for them or write for complete 
details on Lufkin Chrome Clad "Super Hi-Way," 
"Pioneer," and '"Michigan" Chain Tapes. 

SAGINAW, MICHIGAN 
® 

PRECISION TOOLS- TAJil'IES -.tULlES 

THE MINNESOTA TECHNOLOG, December, 1949 



Fr • 11 rs f I sir I • 

ing closely with engineers of the Turbo
power Development Department, we're 
developing gas turbines for ship propul
sion and high-temperature gas turbines 
for locomotive service, burning powder
ed coal. 

By EDWIN H. BROWN, Vice President, Engineering Development Division 
Allis-Cha!t:ners Manufacturing Company (Graduate Training Course 1908) 

Other engineers and scientists are en
gaged in pure physical research into fac
tors that influence power transmission 
over long lines. There's constant depart
mental research and product develop
ment going on in the fields of flour 
milling, ore processing, water condition
ing, hydraulic turbine design, electronics, 
new manufacturing methods and tech
niques, industrial design. 

ILL IT WORK? Is it prac-
tical? Is there a better 

way to do it? If you feel the 
challenge in questions like these 
and get a thrill out of finding 
the answers- perhaps you're 
cut out for research. 

Unusual Range of Activities 

Pick Your Spot 

There are a lot of us like that 
here at Allis-Chalmers. Pio
neering beyond the immediate 

EDWIN H. BROWN 

Research here at A-C covers a 
tremendous range of industrial 
fields. I might point out that 
product development is con
sidered a responsibility of each 
product department, while the 
central research and develop
ment organization works with 
the many departments in a staff 

Graduate engineers selected for the Allis
Chalmers Graduate Training Course have 
a unique opportunity to explore many 
engineering and industrial fields, and find 
the work that suits them best. Here, you 
help set your own course-may change 
it as you go along and special interests 
develop. You can gain first-hand expe
rience with almost any major industry 
you can name-electric power, mining, 
wood products, hydraulics, public works. 
You can work in machine design, re
search, manufacturing, sales engineering. 
You can earn advanced degrees in engi
neering at the same time. When you 
finish the course, you know where you're 
headed- and you're on your way! 

frontiers of industry has been one of the 
major factors in the growth of this com
pany for over 100 years. Yet today we're 
finding more exciting frontiers to explore 
than ever before. 

My part in this work started back in 
1906 when I joined the Allis-Chalmers 

Measuring cavitation resistance of 
various materials for pumps and hy
draulic turbines. Material under test is 
electronically vibrated at a high rate 
while submerged in water. 

Graduate Training Course, from the Uni
versity ofNebraska. During my two years 
in the course, I spent a good deal of time 
on the test floor. That's the spot where 
original thinking, new designs, and new 
methods pay off in results. It's a great 
vantage-point from which to watch in
dustrial development at work. 

After completing my GTC, I worked 
as a test engineer . . . as development 
and sales engineer on steam turbines ... 
as a chief engineer and department 
manager ... and into my present work in 
research and development. 

capacity. Since Allis-Chalmers produces 
important machinery for every basic in
dustry, you can see that our develop
ment work is extremely varied. 

It includes such things as methods of 
burning coal deposits underground, to 
produce power without the intermediate 
steps of mining, processing and transport
ing the fuel to power plants. We're de
veloping equipment for the application 
of atomic power in naval vessels. Work-

Write for details of the Allis-Chalmers Graduate Training Course-requirements, 
salary, advantages. Representatives may visit your school. Watch for date. 

Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 

U. s. NAVY PHOTO 

Experimental Gas Turbine at Annapolis is shown in new building to which it was 
recently moved. After extensive testing at progressively higher temperatures, the U.S. 
Navy unit has now been operated in several tests at its design temperature of 1500°F. 
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Final Impression 
(Continued from Page 20) 

minutes so he turned up his collar and 
walked into the Union. Stopping at 
his PO box he pulled out his week old 
Daily and the December issue of the 
LoG. 

The front page of the Daily in
formed him that Miss Busse Larson 
had been selected Miss Campus Chest 
of 1949. A Sweater girl cut of Miss 
Larson showing her good points was 
along side of the story. The caption 
said something about how l\!Iiss Busse 
was ready to give her all. Heck, he 
thought, as he looked at the picture 
again; I bet it's an optical illusion. 
Turning towards the waste can he 
tossed the Daily into it along with the 
rest of the "World's Largest College 
Circulation." He started to throw the 
LoG in too but with faint hope he 
stopped and paged rapidly through the 
magazine, past an article on portland 
cement, blast furnaces, and something 
about finals which he figured from the 
cartoons was suppose to be funny, but 
undoubtedly wasn't, until he came to 
"Wit's End." He read a couple of 
jokes and agreed that it was the end 
all right and dropped the magazine into 
the can. Turning, he walked quickly 
up the stairway. 

As Egbert reached the top step two 
suspiciously full black sweaters tucked 
in red skirts converged on him from 
right angles. The force of their at
tack drove him back against the wall 
and he was trapped. For a moment 
he thought he had been caught by 
a pair of nymphomania psychology 
leeches in search of new prey. But 
breathing heavily in his ear they tried 
to entice Egbert into buying a "skum," 
falsely reported to be the campus hu
mor magazine. Egbert thinking fast 
whipped out his slide 'rule and with 
a lightning fast thrust of his arm he 
flicked off their sorority pins. Mis
interpreting his reactions, they opened 
their arms, eagerly awaiting his next 
onslaught. Realizing his chance, Eg
bert dove for the door. 

Walking fast, he soon reached the 
new million dollar engineerinrr build-
. b 

mg with the expensive stairways. Eg-
bert pushed his way through the crowd 
and smoke to a couple of friends stand
ing under the "No Smoking" sign. 
With just a bit of self satisfaction he 
noted they didn't look a damn bit bet
ter than he did. He bummed a weed 
off one of them and stood nervously 
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smoking while saying a silent prayer. 
Egbert thought, "If I flunk this one 
I'll have to transfer to SLA," which, to 
a good sewage man, was a fate worse 
than death. 

Finally it was time. So he stepped 
out the butt and walked in to the audi
torium. He reminded himself to be 
sure to get a seat in the center "so the 
proctors can't watch you too close." 

Wearily he settled down and took 
out slide rule, pencil, eraser, and the 
crib notes he had worked so hard on 
the night before. Looking around he 
saw the "brain" a couple of rows in 
front of him. The "brain" had that 
smug look on his triple bifocal face 
because he knew he had all the an
swers. Over on his left he saw a guy 
busily writing formulas on his shirt, 
his hands, pants, desk top, and even 
on the guy in front of him. Egbert 
laughed to himself as he reassuringly 
touched the fold in his sweater where 
his convenient hand size crib notes 
were placed. 

By this time the quizes were being 
given out and he began to feel sick. 
His hands were moist and shaking as 
he wrote his name on the test. He 
quickly read the first problem, the sec
ond, third, until he had read them all. 
The hair on the back of his neck stood 
on end as he realized that he couldn't 
work any of the problems, even with 
the aid of his notes. 

The auditorium was ghostly silent 
except for the steady beat of the 
proctor's feet and the sound of one 
busily scratching pencil in the hand of 

the "brain" in front of him. 
Egbert glanced across the room and 

caught the eye of an old friend who 
grinned idiotically at Egbert. A weak 
sickly grin was the best Egbert could 
give in return. 

The time passed rapidly as Egbert 
tried to fool the graders into believing 
he knew what he was doing. With the 
help of his notes he filled half a blue 
book with various formulas and by 
cross multiplying and equalizing he 
filled the other half. In what seemed 
like a couple of minutes the proctors 
were yelling at everyone to stop and 
proceeded to grab the quizzes from the 
stupified. With. a snarl Egbert threw 
down his pencil and handed the proc
tor his quiz. 

As Egbert started to gather up his 
books and slide rule, he stopped for 
a minute to watch the crowd slowly 
move out of the auditorium. He could 
see a look of weary hatred on their 
faces as they passed the professor at 
the door who was wearing one of those 
self-satisfied grins. As he watched the 
faces move by, Egbert realized that he 
didn't know more than one out 
of ten of his classmates and probably 
never would. This is mass education 
or actually education of the masses. 
He thought that it was like a huge 
machine designed to turn out a set 
quota each year with a given number 
of defective pieces being rejected. 

As he got up and started out he re
membered the two finals he had tomor
row and the one the day after and with 
a sigh he said to himself, "Well, any
thjng is better than working." 

The End 
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A not her page for 

How to improve 
a wood hog's appetite 

The wood hog shown. here chews up logs for paper 
pulp like a giant pencil sharpener. As they chip away 
at the logs, the revolving cutter knives impose heavy 
shock loads on. the bearings. To carry these shock 
loads, engineers specified that the cutter shaft be 
mounted on. Timken.® tapered roller bearings. Due 
to the line contact between. the rolls and races, 
Timken. bearings have extra load carrying capacity 
-take the heaviest shock loads. 

----------------------------------------------·-----------

Here's how engineers use 
Tl KEN® bearings for heavy 

shock loads 
To give extra support to the wood hog's main. shaft, 
double-row Timken. bearings are used. The tapered 
construction. of the rolls and races enables Timken. 
bearings to carry both radial and thrust loads in. any 
combination.. Shafts are held in. rigid alignment, end 
movement eliminated. Because Timken. bearings 
permit the use of effective closures, lubricant stays 
in. and dirt and moisture are kept out. 

--------------------------------------------------------5#' 

I 
TRADE MARK REG. IJ. S. PAT. OFF. 

TAPERED ROllER BEARINGS 

ant to learn more about 
Tl KEN® bearings? 

Some of the important engineering problems 
you'll face after graduation will involve bearing 
applications. If you'd like to learn more about this 
phase of engineering, we'll be glad to help. For addi
tional information about Timken bearings and how 
engineers use them, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don't forget to dip this page for future reference. 

·---------------------------------------------------------
NOT JUST A BALL 0 NOT JUST A ROLLER (C) THE TIMKEN TAPERED ROLLER <I::J 

BEARING TAKES RADIAL ~ AND THRUST -tl- LOADS OR ANY COMBINATION 
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IF YOU really want to save yourself a lot of trouble, 
help people help you, and at the same time increase your 
chances of getting the job you want come this Spring, 

then read the article on placement service procedure on 
page 26. Here you will find an assemblage of facts regard
ing the Gopher picture setup, placement service printed 
forms, and general placement service and interview organ
ization. This is not just for the graduating seniors (mercy 
on their souls) but should be of interest to all engineering 
students as it sets forth the standard procedures used each 
year as well as some special notes pertinent to this year in 
particular. It \vill repay you wc11 the little time spent 
reading this as well as saving the people in charge a Jot of 
time spent ansvvering stock questions. 

While on the topic of school it comes to mind an incident 
,;~,rhich took place last week. This fellow was moaning about 
his GI Bill expiring and how it sure was cutting holy heck 
out of his savings trying to finish up. I immediately ran 
up and slipped him the word on state aid. Perhaps some 
others are in the dark as to benefits due them so here it is. 

The state of Minnesota will pay the tuition of any 
veteran who was a resident of this state at the time of 
his entry into service up to a maximum of $250 provid
ing he can finish enough credits on this amount to 
qualify for the degree towards which his education was 
originally directed. The· power to interpret meanings of 
words, qualifications, and eligibility lies entirely with 
the state- department of veteran's affairs. They consider 
each case 'separately and seem to be quite generous with 
the aid. If more information is desired, the office is 
located on the top floor of the Schubert Building in St. 
Paul on Wabasha St. just north of 8th Street. 

Had sort of a big surprise about two weeks ago. Dean 
Johnson asked four of the fellows to talk before the fresh
man class on various doings about IT during one of their 
orientation classes. Rob \iVestrup talked on the honorary 
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organizations (he belongs to nearly all of them), and Howie 
Loomis explained the professional society set up and Tech 
Commission. Sam Moorhead gave the fellows a really 
lively talk on E-D A Y that had them rolling on the floor 
(if you can call that 60 degree base in 100 Chemistry a 
Hoor) and myself gave out on the TECHNOLOG. The big 
surprise came when I noticed the very small number of stu
dents sleeping, reading Daily's, etc. Nothing at all like 
n1ost of the classes I've seen. In all seriousness I would 
like to thank the freshman class for their attention, and 
wish them luck in their attempts to stay eager for the next 
five long years. 

While thumbing through the magazine last month 
looking for the jokes, I hope you didn't miss that center 
spread iof cartoons on the 'parking lot attendants. That 
was really a lu lu. We have received more comments 
on that than anyfeature in a long time. Several of my 
friends 'who are lot attendants 'just shook their heads 
and muttered, "How true." 

This month's articles are really pretty sharp in the man
ncr of material as well as being presented in an interesting 
and non-technical way. The authors have done a swell job. 
The Techtivities section has been expanded to what we 
hope will prove to be an outstanding feature. The news is 
of YOU so keep it coming in. Bob Henry has come up 
with one of his best this month with a hilarious take off 
on George Orwell's book 1984. Some of the points aren't 
exactly obvious but they are there. 

Which brings us to a supposed joke of about the same 
nature. Two fellows are talking and one ·asks the other 
one where he got the black eye. "From a cough," he 
replies. To which the other fellow retorts, "How the 
heck can you get a black eye from a cough., "I coughed 
in a clothes closet." 

With that we leave you until next month vvhen we will 
be back with feature articles on color dynamics, marine 
diesel engines, high-octane gasoline, and methods of ground 
control approach as well as the usual array of regular 
monthly departments. ' 

W.E.C. 
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IT HELPS IMPROVE PRODUCTS .... High speed movies provide a 
:record of motion far too fast to see; With the Kodak High Speed 
Camera, a second becomes three minutes, so you can see and 
analyze rapid movement-spot faulty action and points of ex .. 
cessive wear-see ways to make a better product. 

IT .ANAlYZES CHEMICAlS IN .A F.LASH,-.Spe¢trggraphy with 
Kodak Spectrum Analysis Film and Pl~~es qui~kiy.: d~termines 
the composition of almost all materials. It pro!'i4r~ a'means to 
make . frequent production~ line analyses. It ~§an maintain a 
check on specifications and speed up output. ·;. ' 

Film saves ·time, pro~ects on~~ll1allS 
producing clean, legible copies 

HERE YOU SEE a few examples of how the speed of photog~ 
raphy serves industry. In addition, its accuracy is used 

in copying drawings, documents, and data of all kinds. Its 
ability to reduce can put records on microfilm and save 98% 
of filing space. 

These and the other unique qualities of photography are 
helping cut costs, improve products, speed production, and 
stimulate sales. If you would like to know more about how it 
could serve you, write for literature or for specific information 
which may be helpful to you. Eastman Kodak Company, 
Rochester 4, N.Y. 

FUNCTIONAL PHOTOGRAPHY 
-serves industrial, commercial, sdentiflc progress 

IT RECQRDS THE FUCK OF INSTRUMENTS..,.. The swift, swing of the . 
galvanorpeter mirror or cathode-ray tube beam is not too fast for photog
raphy. lteadings of these instruments are quickly .. recorded on Kodak 
Linagraph Films and Papers so that they can be studied and full advan~ 
tage taken of the facts that they reveaL 
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You could look 
the dear glass of Edison's first lamp 
and see the hot filament. While 
this may have been the 

in 1925, was a milestone 
researd;. The G-E inside 
incandescent is still 
one most used. 

3 COPiE 

made it 

-the 

new silica 
almost 
_more beautiful illununtatiot1. 

It is used in the G-E Deluxe
White now on the market 

all over. 

This new success of 1Vlarvin 
filament 

called the 1nost 
since his 

of 
It illustrates 
research and 

minds to follow 
in the fore-
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N EXT time you cut ten or twenty or 
fifty miles off a weekend trip home 

by taking the short way over a bridge
give a thought to the days when the 
bridge wasn't there, when people had to 
take the long way around. 

Right then would be a good time to 
make your wish ... a wish that you will 
soon be able to put your engineering 
knowledge to work in helping to plan and 
build the things that make America great. 

The steel industry offers hundreds of 

e an ma 

possibilities in this direction. From the 
mining of raw ore to the fabrication of 
the finished product, steel-making is di
rected by technically-trained men. Spe
cialists in every phase of engineering 
play a vital role in the many and varied 
steps in making steel. Thousands of 
other engineers supervise the transfor
mation of finished steel into structures 
like this mighty bridge. 

United States Steel recognizes the 
need for carefully-trained specialists and 

e a is 

pays particular attention in its educa
tional program to the development of 
college graduates and other technically
trained men. This program has as funda
mental objectives providing employees 
a sound foundation for advancement and 
assuring them opportunity for maximum 
personal development. 

The training program in United States 
Steel has become the "bridge" to success
ful careers for hundreds of capable 
young men. 

AMERICAN BRIDGE COMPANY • AMERICAN STEEl & WIRE COMPANY • CARNEGIE-ILLINOIS STEEL CORPORATION • COLUMBIA STEEL COMPANY 
H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEl COMPANY • GERRARD STEEl STRAPPING COMPANY 

MICHIGAN LIMESTONE & CHEMICAl COMPANY • NATIONAl TUBE COMPANY • Oil WEll SUPPLY COMPANY • OLIVER IRON MINING COMPANY 
PITTSBURGH liMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY • TENNESSEE COAl, IRON & RAILROAD COMPANY 

UNITED STATES STEEl EXPORT COMPANY • UNITED STATES STEEl PRODUCTS COMPANY • UNITED STATES STEEl SUPPLY COMPANY 
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Individual .reputations, o.r futures, 
like that of a business, a.re built on 
solid foundations. So let's examine 
the basis of a solid foundation. 

Suppose you had a problem ••• 
.required some kind of powe.r to 
help hu.rl a jet plane into action 
f.rom a ship. That was a critical 
problem of the Navy in wartime. 

They came to Westinghouse, 
whe.re they knew they would find a 
st.rong foundation in powe.r equip
ment. And Westinghouse engineers 
came up with the answe.r-a moto.r 
1,400 feet long that lies perfectly 
flat ..• never tu.rns .•. has no shaft 

s r 
ound ti 

... 1hat looks like a .railroad. And 

it works o •• sends a plane into the 
ai.r at 11 7 miles per hou.r o 

This same daring spirit deyeloped 
a 65,000-hp moto.r to pump .rive.rs 
of water for a vast i.r.rigation project, 
20 percent large.r than any moto.r 
previously built ... and a moto.r so 
small that you can hold it in you.r 
hand, and that .runs at the almost 
unbelievable speed of 65,000 rpm 
to do another highly important task. 

This pioneering spirit prevails 
throughout Westinghouse, whether 
it's a need for motors, railway loco
motives, gas turbines, steam power, 

uilt on 
ns 

elevators, .radio, electronic devices, 
x-.ray machines, household appli
ances, plastics, lamps, lighting, 
atomic powe.r development, or a 
need in any of the hundreds of othe.r 
channels in which Westinghouse 
ca.rves its name with engineering 
achievements. 

Important .responsibilities can 
only be placed on strong founda
tions. At Westinghouse, programs 
of training and education strengthen 
engineering backgrounds so that 
technical men can assume vital roles 
in a dynamic organization that 
stakes its future on the commitment: 

G-10011 YOU CAN 8E e e IF I ou 
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E CITI E s B UT 

Du Pont's Newest Fiber 
Hundreds of smaller businesses will ioin with Du Pont 

in bringing benefits of Orion* acrylic:: fiber to you 

Strong sunlight will damage most 
fibers-but not ~~orion" acrylic fiber, 
the latest synthetic yarn to come 

, from the DuPont laboratories. This 
remarkable fiber, which took eight 
years of intensive research to de
velop, has a lasting resistance to sun
light, mildew, high temperatures and 
even sulfuric acid. Experts say that 
it is the best fiber yet found for out- , 
door use. 

In 1940, Du Pont scientists began 
work on a new fiber that seemed to 

have unusual properties. Develop
ment continued during the war when, 
under the name ~~Fiber A," the out
put went for military use in the hot, 
humid South Pacific. Recently the 
Du Pont Company decided to build 
a plant at Camden, South Carolina, 
for full-scale production. This new 
plant will cost about twenty-two 
million dollars. 

While samples of norlon" fiber are 
now in the hands of knitters, weavers 
and finishers for experjmental pur-

,:C:U.IIJDOC::»>~ uses of .. Orlon" will inclz;de fumitw;e fabric, golf bags, sweaters and swimming suits. 
New fiber stands up extremely well under sun and rain. 

INDUSTRDAL field will be largest initial con
sumer. Product's resistance to acids and high 
temperatures is important in items such as 
filter cloths, coveralls, ropes, and work clothes. 

poses, it will probably be late 1950 
before articles made of it will be gen
erally available. Then you can expect 
to see it in awnings, convertible auto
mobile tops, golf bags, sails, electrical 
insulation, as well as certain articles 
of clothing. 

In developing the uses of ~~orion," 
Du Pont will work with hundreds 
of smaller businesses-a (~partner
ship" that will bring Americans not 
only new and better products, but 
more jobs, more business activity and 
another contribution to better living. 

*TRAOE·MARK 

SEND FOR the booklet .. This 
is Du Pont." It is a 52-page 
picture story of one company's 
contributions to America. For 
your free copy, write to the 
DuPont Company, 2503 Ne
mours Building, Wilmington, 
Delaware. 

Bl!:liiER THINGS FOR BETTER LIVING 

••• THR.OUGH CHEMISTRY 

Great Dramatic Entertainment-Tune in "Ca,alcade 
of America" Tuesday Nights, NBC Coast to Coast 
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HERE or to whom would you go if you had a 
problem involving some phase of department or 
university administration or policy? Or for that 

matter even suggestions or criticisms concerning strictly 
local things such as instructor's attitude, early closing of a 
popular section, or why certain things are done the way 
they are? Dean Spilhaus? Dean Johnson? Your de
partment head? Tech commission ? 

I asked myself these questions while sitting in on and 
contributing to a meeting of a University Senate subcom
mittee on education which was called for the express pur
pose of finding out just what means a student has to com
municate his ideas to the right administrative and policy 
formulating people. Brought out in this meeting where the 
various m~thods used in the different colleges within the 
University to make the student's views known to those who 
set the policies. The Institute was represented by Dean 
Johnson as Dean of the College of Engineering and myself 
as president of Tech Commission. 

As we exchanged ideas back and forth and told of our 
particular problems, I realized slowly that here in th.e 
Institute we have no formal means for such communi
cation, consequently it is pretty much of a hit or miss 
affairs. · 

Before we go any farther perhaps you ask: why should 
there be student participation in matters of general policy 
set forth by the administration? As set forth in the prelim
inary report of the subcommittee, students can give con
structive valuable suggestions to aid in establishing policy 
on both ~he college and all-university levels and also give 
advance insight into current or expected student reactions 
and attitudes. 

To get back to our original discussion, we ~ig~t resta~t 
by looking into the present system and then Idealize .a bit 
on what might be better. In the first place there IS no 
distinction or separation made as to whether the problem 
is of departmental, ~ollege, or all-university level. Per
haps this is the most glaring fault because there imme
diately is confusion and lack of interest because of the 
uncertainty. Secondly there is doubt as to the correct 
channel or method to use to bring light upon the subject. 
Should you go to Dean Johnson or to Tech Commission, or 
should you just forget it by convincing yourself that "no 
one will pay any attention anyway." At present, problems 
which are known about are dealt with and quite effectively 
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I think. It is the problems which never reach the right 
people about which I am talking now. 

We (members of Tech Commission, Plumb Bob, or other 
active students) go about such solutions by extremely 
informal, often hit or miss, methods. Discussion pops up 
now and then when we meet "the right people'' at meet
ings or for other purposes. This has proved quite satis
factory for the small volume of material now handled. 
However, I am still worried about the other nine-tenths 
of the problems which we never know about. 

Perhaps the solution: lies in a more formal structure 
for gathering and classifying the problems and then 
using as expanded version of the present informal 
method for solution. 

Problems of a strictly departmental nature, such as in
structors, lockers, washrooms, work per credit, etc., should 
be handled by a student group within the particular de
partment for best results. Such groups do not exist at 
present. 

On the college level such things as registration require
ments, student probation and work committees, fees, place
ment service, should be and can be taken care of by Tech 
Commission and other organizations, while material of an 
all-university nature is handled by our appointed (by Tech 
Commission) representatives to the All-U-Congress. 

Perhaps one point should be made clear at thi~s time. 
That point being that all this refers not just to the 
settlement of student complaints but more specifically 
to actual,student participation in the formation of policy 
or decisions which affect the student directly. This 
part in particular has been neglected almost entirely. 

Certain exceptions, especially in regard to registration, 
are evident and should not be overlooked. There is always 
the other nine-tenths, however. As a matter of fact, the 
constitution of the newly formed All-U -Congress calls for 
"conference before decision." 

If we want such problems, considered, we cannot ex
pect the administration to pry them out of us. That is 
not their job. We must present them in the correct 
form to the right people and then follow through if 
anything is to be accomplished. 

Now go back and ask yourself the question at the begin
ning of the article, again. 

We are interested in obtaining your opinion of this sub
ject pro con or otherwise. Drop a line to the TECHNOLOG, 

33/ M.E. or ~top up and see us. 
Bill Cronquist 
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Eyes for fog-bound flyers ... 

by ROGER DEPPE 
Photos courtesy Air Trails 

G.C.A.-A new way to save Lives and equipment tn bad weather. 

approach to a landing under adverse 
weather conditions. The idea was 
roughly this : precision radar on the 
ground would determine the exact po
sition of the aircraft in both azimuth 
"(direction in respect to the ground) 
and elevation, compute its deviation 
from the ideal glide path for that type 
plane, and provide facilities for in
forming the pilot of his deviation so 
he could take successively corrective 
action. This was essentially "Talk 
Down," a new idea in aids of flights. 

VER since the beginning of avia
tion the biggest problem con-

,._ fronting the aviator has been the 
weather. Taking off and flying through 
rain, snow, fog, and rough weather 
has proven a simple problem and is 
accomplished easily by flight instru
ments and a trained pilot. The task 
of landing under such conditions is 
practically impossible without addition
al aids. A pilot would have difficulty 
locating an airport under these cir
cumstances to say nothing of trying 
to set his wheels down on a narrow 
runway. 

Certainly, the best and safest place 
to be under adverse conditions is on 
the ground, but the demands on avia
tion today makes "blind flying" almost 
routine. The next safest thing to be
ing on the ground is being controlled 
from the ground. GCA (Ground Con
trolled Approach) does exactly this. 

GCA is a radar talkdown system of 
aiding a pilot to a landing under con
ditions of reduced visibility and ceiling. 
While GCA is not the only system for 
landing aircraft when only the instru
ment panel is visible, it is the only 
method with the proven ability to bring 
in safely, any reasonably competent 
instrument pilot in any type aircraft 
equipped with two way communica
tion. 

The basic idea of GCA was born in 
the radiation laboratory at the Massa-
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chusetts Institute of Technology, and 
its early development was due largely 
to the work of Dr. Louis Alvarez, 
physicist, antenna radiation expert, and 
amateur pilot. Dr. Alvarez felt that if 
precision radar could be used to lay 
search lights, direct anti-aircraft and 
shipborne guns, and perform other 
directional fun'ctions, it could be used 
to assist an aircraft in making a proper 

The nerve center of the GCA is the 
trailer. In this unit is housed all the 

The approach controller, shown here, brings in planes in foul weather by means 
of "stacking" and planned approach. 
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A supply truck and tow truck-radar trailer. The tow truck has two diesel 
generators for electric power. 

electronic equipment used to bring in 
the aircraft. Operating and maintain
ing these isolated islands of radar and 
radio are crews numbering from nine 
to twenty, depending upon the unit's 
hours of operation. Electronic equip
ment in the OCA trailer may be divid
ed into two major classifications: radar 
and communications. The former 
classification, quite naturally the pre
dominant factor of GCA, consists of 
two components: search radar and pre
cision radar. 

PPI and EPI 

The search system has the one pri
mary purpose of directing aircraft into 
the range of the precision scan. Search 
radar, scanning 360 degrees, sweeps 
over a complete radar map of the air
field. This system indicates to , GCA 
operators the position and course of all 
aircraft flying below 6,000 feet within 
30 miles of the trailer. These indica-
tions, or targets, are received on two 
PPI (Plan Position Indicator) scopes 
in the trailer, which enable the oper
ator to instruct the pilot and direct the 
plane into position for a low approach 
to the duty runway. 

This low approach is made under 
the control of Precision Radar Scan 
operators on four EPI (Expanded Po
sition Indicator). The precision scan 
searches through an area in space 
which is twenty degrees wide in azi
muth and seven degrees high in eleva-

tion, with a max1mum range of ten 
miles. 

Radar indications in the trailer are 
utterly worthless, however, unless the 
information is relayed to the aircraft 
in question. This requirement is met 
by trailer equipment consisting of six 
transmitters and receivers covering all 
standard frequencies now in use for 
aircraft communications. One low 
frequency transmitter is included for 
use in contacting civilian aircraft 
equipped with only a low frequency 
receiver. 

Actually, the GCA unit requires the 
services of five men. Two of these 
men act as traffic directors. The first 
directs the plane as it comes within 
range of the field, while the second 
acts as a traffic policeman, advising 
the pilot of any other aircraft in the 
vicinity. The other three men, work
ing as a team, are directly concerned 
with bringing the plane to land. Two 
of the men watch radar scopes and 

About the Author: 
Roger Deppe served wit.h the NATS 

(Naval Air Transport Service) as a pilot 
from Honolulu, flying as jar West :as 
To1kyo and as far east as the Sta1tes. 
I [ e willJgradu.ate as a EM E in the sprJng 
of '50, and pla.ns to .enter th:e healtng
ven.tilatmi{J business. If it's true that a 
Person 'With many hobbies is both intelli
gent .and haPP:Y, Roger must be a model 
person, what with his cradio, machine 
shop) hobby shop, and phot·Oigraphy in
terests. He writes this article from per
sonal e:rperie1tce 'lJvith GCA in Honolulu. 
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operate mechanical pointers which they 
keep directly on the aircraft. 

The third man is the operator who 
talks to the pilot on the final portion 
of the approach. By reading the in
formation from a pair of meters, he 
tells the pilot how many feet above 
or below the glide-path or how far 
to one side of the glide-path he is. 
(The glide-path is a line along which 
the plane must be flown in order to 
reach the runway.) He also tells the 
pilot what heading to fly, altering these 
headings as necessary. 

five operating positions 

There are five operating positions in 
the GCA trailer. They are the first 
director, the second director, the azi
muth tracker, the elevation tracker, 
and the approach controller. 

The first director receives informa
tion from a PPI scope which presents 
to him a plan position of ground and 
air targets . This operator sets up 
communication and makes radio con
tact with the aircraft. By use of iden
tification turns, he locates and iden
tifies the plane on his PPI scope. He 
controls the craft's downwind travel, 
and turns the plane on the crosswind 
travel. He finally turns the approach 
over to the second director. 

The second director checks commu
nications to see that he has loud and 
clear radio contacts with the plane. 
He corrects the heading or altitude as 
needed for a proper approach. He 
directs the plane on crosswind travel 
and into the precision scan. He turns 
the craft onto the final approach, and 
gives way to the approach controller. 

The azimuth tracker works with two 
EPI scopes. When the plane's target 
appears on the ten-mile azimuth scope, 
the tracker places a cursor hairline 
through the center of the target. 
Movement of the cursor correspond
ingly moves an error meter needle on 
the approach controller's panel. By 
noting the error in azimuth shown on 
the corresponding error meter, the ap
proaching controller is able to give 
the necessary correction needed to 
make a safe approach. 

The elevation tracker traces the air
craft's movement on the scope in re
lation to the glide-path. This operator 
also calls the range of the plane from 
the end of the runway, enabling the 

(Continued on Page 31) 
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More floating power with 

by RICHARD T. MURPHY 
photos cotwtesy General Motors 

Faster on the outside, hotter on the inside- be the first to get one 

of these darling new diesels. 

an adaptation of the type used on small 
steam vessels many years ago is meet
ing with considerable favor for small 
diesel craft. This is a closed system in 
which the heat exchanger consists of 
copper tubing attached to the outside 
of the hull. The jacket water, after 
leaving the engine, passes through this 
tubing and is cooled by sea water. 
This arrangement has the advantage of 
simplicity, since it requires no pump 
for the raw water circulation. 

ROM the smallest tow boat to the 
largest ocean liner, the marine 
diesel engine plays an important 

part in ocean transportation. More 
power with a faster, cheaper, means 
of transportation is dependent upon 
the size and efficiency of the ship's 
engine. 

The marine diesel engine varies in 
shape and size from small five horse
power engines used in fishing boat to 

· a 56,000 horsepower battleship en
gine. Basically, there are but two 
types of diesel engines and they are 
the two or four cycle, although there 
are several different ways of construct
ing each. The marine diesel engine is 
specifically adapted to liquid fuels of 
low volatility. It operates on the same 
compression ignition cycle as the 
standard diesel. 

The double acting type of engine is 
employed in large units for ship pro
pulsion because it occupies less space 
for given power. For use in high 
speed systems or electric drives, the 
Vee-type of diesel is used (the Gen
eral Motors diesel is a good example). 
The principle difference between the 
two types is in the cooling and lubri
cation systems. 

Diesel temperatures are higher and 
it is fundamental that a good cooling 
system be maintained. Cylinder cool
ing is accomplished by the circulation 
of water through the surrounding 

R 

jacket space. In diesel operation, this 
process of cooling is not only essential 
but must be carried on with a high 
degree of accuracy and uniformity if 
the best results are to be had. In early 
marine installations the usual proce
dure was to pump sea water through 
the jacket and overboard. 

In modern installations, an abundant 
supply of impure water is used to cool 
a limited amount of pure water which 
in turn cools the engine. In this in
stance a heat exchanger of some type 
is required. A cooling system that is 

Radiator cooling, such as is used 
with automotive diesel, is used to some 
extent in marine work. It has certain 
advantages that will probably lead to 
much wider use. Instead of having the 
radiator mounted on the engine struc
ture, as in automotive service, it is 
best located on the deckhouse or some 

Below decks on the tug Wilkes-Barre, pictured above on this page. The diesel 
at the left gives this 1600 h.p. aqua belle her zip. 
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other exposed location where low 
temperature air is available. In some 
diesel dredge boat installations, the ra
diators are mounted on top of the 
deckhouse and an air duct provided 
so that in cold weather the warm air 
leaving the radiator may be used to 
heat the engine room. 

Cooling water temperatures as the 
water leaves the engine is controllable 
within limitations. Theoretically, the 
hotter the jacket water, the better the 
engine performance, but this is modi
fied by the necessity for keeping the 
cylinder walls cool enough for good 
lubrication. Rapid circulation, with 
water coming off the jacket at 150 de
grees Fahrenheit is usually considered 
good. This cannot be adhered to 
where salt water is used because salt 
crusts would form, especially at the 
hottest spots where effective cooling is 
most needed. Consequently, a com
promise must be made and to this end 
sea water should not be permitted to 
come off the jackets at more than 120 
degrees Fahrenheit. To circumvent 
the restrictions of direct sea water 
cooling and to avoid the danger and 
damage which sometimes results from 
it, best modern practice requires that 
engines be cooled with fresh water by 
the method mentioned in the preceding 
paragraphs. 

crud collects 

has been demonstrated by boiling pis
tons in them to free stuck rings. 

Uniformity of temperature should 
be maintained, as much as possible, 
throughout the entire cylinder and cy
linder head and throughout all the cy
linders of the engine. Uniformity of 
temperature throughout the cylinder 
can best be accomplished by a large 
volume, rapid circulation, and mini
mum temperature rise. In other words 
it is far better to pump a great deal of 
fairly hot water into and through the 
jacket than to run a small amount of 
very cool water. A good procedure is 
to bypass some of the hot water from 

jected and operation under power be
gms. 

problem starts 

With large engines, compressed air 
is used for starting. With smaller 
units, electric starters are usually em
ployed and very small engines are 
cranked by hand. The choice of start
ing equipment is largely a matter of its 
adaptability to the type of engine on 
which it is employed. Whatever sys
tem is used, it must be dependable, as 
there is no way of starting a diesel 
except by setting it in motion through 

Scale formation is a serious matter 
as a very thin coat of sodium, magne
sium, or other solid deposit will pre
vent the free exchange of heat between 
casting and water and the metal will 
become dangerously hot. An equally 
serious matter is grease coating of the 
jacket as grease or oil effectively re-

The fructifying four, 24 cylinders, 48 valves, and 1 big power plant provide this 
quad six with many, many horsepower. 

tards the flow of heat. Scale formation the overflow back into the circulating 
should be removed if possible by the pump and to control the amount of 
removal of the clean out plates and the water bypassed, thereby controlling the 
use of scaling tools. Where it cannot jacket temperature. Where separate 
be reached with tools it can be re- cylinders are used, each one will re
moved by dissolving with hydrochloric quire individual adjustment of water 
acid. This is severe treatment which flow to keep the temperature right. 
should not be attempted unless abso- Once adjusted, any material change in 
lutely necessary and then with the temperature at one cylinder would in
guidance of a chemical engineer. The dicate a change in load or power out
ill effects of acid treatment are some- put to that cylinder-an excessively 
times modified by adding copper sui- cool cylinder is not working up to pow
phate to the solution. Grease can be er and excessively cool cylinders will 
removed by the use of a caustic solu- give a temperature differential which 
tion of lye or sal soda. All of these are is not conducive to good operation. 
harmful to the casting but they are To start the diesel it is necessary to 
more likely to damage the packing used use some external means for turning 
in pumps. Their effectiveness as the engine so the air in the cylinder 
grease, oil, and oil residue solvents will be compressed. Fuel is then in-

THE MINNESOTA TECHNOLOG, January, 1950 

applying an outside source of energy. 
Air starting is accomplished by 

piping a supply of compressed air to 
, various cylinders of the engine, usually 
at about 350 pounds per square inch, 
although pressures from 250 to 500 
pounds per square inch are used. It 
is admitted to the cylinders during a 
period corresponding to the combustion 
period except that there need be no 
great overlap of the air impulses in the 
various cylinders of the multicylinder 
engine. In a six cylinder diesel, for 
example, if compressed air is admit
ted to each cylinder during 60 degrees 
of crank travel, there will be a con
tinuous turning movement due to the 

(Continued on Page 30) 
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by RICHARD D. WOOD 

Now you can increase your efficiency by merely changing the color insidious "eye fatigue," which fre
quently is the cause of a reduction in 
the efficiency of the worker. 

IT IS said that Isaac Newton dis
covered the law of gravity by 
having an apple fall on his head. 

But it is not widely known that the 
many beautiful colors he saw, as a re
sult of the blow, helped him discover 
the potential force of color. Newton 
pursued the study of this strange 
phenomena until his conclusions, con
cerning the true nature of light and 
color, had practically covered the en
tire field. 

Many of the basic laws of science 
and mathematics have been discovered 
in this way but it remained for modern 
industry to develop these laws into a 
science with a practical use. 

color in industry 
The Pittsburgh Plate Glass com

pany has done extensive research on 
the use of COLOR in industry. This 
new science which they call "Color 
Dynamics" deals with the scientific 
tttilization of the energy in color to 
promote efficiency in industry. It has 
been proved both in the laboratory 
and by practical experience that color 
does possess energy. Color may affect 
your health, comfort, happiness, and 
safety. 

Iu the form of light, color is a part 
of the electromagnetic spectrum. 
X-rays, cosmic, ultra-violet, infra-red, 
radio, and television rays are part of 
this spectrum. These rays are neigh
boring octaves of visible light rays 
and if they possess energy, it is reason-
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able to assume that the visible rays 
possess the same type of energy. 

The electromagnetic spectrum is 
made up of an infinite number of 
waves but they all are identical except 
in wave length and frequency. Ra
diant energy is all of the same type 
and it travels at the same rate of speed 
-186,000 miles per second. Each 
color has a definite wave length
from 16 to 32 millionths of an inch
and therefore vary in frequency and 
impact force. A recently developed 
machine with the imposing title of 
Photoelectric Tristimulus Colorimeter 
can distinguish approximately 100,000,-
000 shades of color. Only an infini
tesimal few of these are visible to the 
naked eye. 

The management of a plant wants 
the workers to stay on the job and to 
process the maximum quantity of ma

The industrial workers' morale and 
efficiency are drastically affected by 
certain physical conditions under which 
they work. Prolonged eyestrain will 
produce nervous tension and cause 
unnecessary fatigue. Cheerless drab 
surroundings encourage mental de
pression and make the job seem 
harder. 

The movements of the eyeball are 
operated by seven muscles. When the 
eye moves muscular action takes place. 
Eye muscles get tired just like any 
other set of muscles. Yet, curiously 
enough, this tiredness is not common
ly felt in the eye itself. When a 
worker suffers from eye fatigue he 
may feel tired "all over." Headaches, 
nerves, digestive upsets, and many 
other disturbances may all result from 
eyestrain. 

terial, with the quality of the material eye fatigue 
measuring up to the highest standards. 
Therefor, the objectives of Color Among the many causes of eye 

fatigue there are four important ones, Dynamics must be: 
they are: camouflage, glare, tension, 

To promote continuity of employ- and constant adjusting of the eyes. 
ment. p b ro ably the best way to arrive at an 
To improvement efficiency of oper- understanding of this new science is 
ation. to think of it as exactly the opposite 
To maintain quality of production. of camouflage. Instead of obscuring 
Both labor and management can see and hiding, color becomes an aid in 

eye to eye on Color Dynamics. The emphasizing and revealing thus making 
purpose of this new science from the it easier for the worker to see his 
viewpoint of the worker is to make work 
his working day easier. It will keep When this new science is applied 
him happier on his job and contribute to machines it is used to separate the 
to his safety and health by eliminating critical from the noncritical parts of 
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the machine. The operating or critical 
parts of the machine are given a color 
that comes quickly to the eye, a color 
that "pops up" in strong contrast to 
the stationary or non-critical parts. 
This is known as Focal Color. 

It focuses the worker's attention ex
actly where it should be and reduces 
the unnecessary eye travel which is 
bound to occur when the whole rna
chine is a monotone of machine gray. 
Unnecessary eye travel is a common 
cause of eye fatique. 

When the critical part of the ma
chine comes forward the non-critical 
parts should drop back. Green is the 
best receding color that has been de
veloped. This color has the most re
laxing effect on the human eye. The 
perfect proof of this principle is the 
widespread use of green by nature. 
The body of most machines should be 
painted green. An exception to this 
rule is in plants preparing food where 
it may be advisable to use white for 
a more sanitary appearance. 
The selection of a good focal color 

is very important and one must be 
chosen that is in sharp contrast to the 
non-critical parts and also one that 
gives a clear cut contrast with the raw 
material. For example, light gray is 
completely wrong for a focal color if 
the material is aluminum or stainless 
steel. 

An ideal situation is one where the 
focal color provides a satisfactory con
trast between the non-moving p~ut of 
the machine, and the material passing 
through it. This is called Double Con
trast arid when achieved it discourages 
eye travel and reduces tension. 

psychological effect 

Color not only has a physiological 
effect on a worker's eyes and body it 
also has a psychological effect on his 
mind. One color will give him a feel
ing of "lift" while another will send 
him into the blues. Cheerfulness plus 
restfulness with good visibility is one 
of the fundamental aims of Color 
Dynamics. 

The modern factory has many walls 
and ceilings painted to be Morale
Building surfaces. Light cheerful 
colors are used and they tend to act 
as mental and emotional stabilizers. 

Certain walls that stand directly in 
back of machines are painted with eye 
resting colors that have the same gen-

eral value of color, but not necessarily 
the same color, as the one the workers 
sees when he is concentrating on his 
work. It is also advisable to make 
certain surfaces "recede" so they do 
not call themselves to the attention of 
the worker. An example of this is a 
ceiling filled with beams, cross bracing, 
wires, and pipes which give an effect 
of visual clutter and seems to "bear
down" on the worker. Blue gives an 
appearance of lightness and helps give 
the worker more apparent space and 
air to work in. 

In a small, old-fashioned, factory 
where the material was distributed and 
collected by hand trucks there was no 

danger if the worker stepped back too 
far into an aisle. But in the modern 
plant, covering many acres, with high 
speed motorized trucks traffic lanes 
are a real menace to careless employees. 

Not only must workers be protected 
against their own thoughtlessness, but 
the truck operators should not be con
tinually worried over the possibility 
of collisions. Otherwise they are like
ly to reduce the speed of their trucks, 

with a consequent lowering of effi
ciency. 

All aisles and traffic lanes should be 
clearly marked by painting the entire 
width of the aisle a contrasting color 
to the body of the floor. This will act 
as a warning to the worker that he 
is "in the street" and should be care
ful to avoid an accident. The trucks 
should be painted in a danger signal 
color, with high visibility to warn 
workers of their approach. 

safety 

Intelligent use of color for safety 
is rapidly being recognized as an im
portant element in the modern plant. 
Increased safety is inherent in the 
treatment of both machinery and walls 
with proper colors but it should also 
be used as a direct safety factor. 
These color codes have long been rec
ognized by leading safety experts be
cause they provide an orderly co-ordi
nated standard of practice for any 
plant in any industry. One of the 
many standards used for a safety is 
given below: 

Watch Out-Yell ow 
On Guard-Orange 
Fire Protection-Red 
Out of Order-Blue 
First Aid-Green 
Stock Here-White 

Color Dynamics may also be applied 
to pipe line identification. The paint
ing of color bands on pipes is useful 
for several reasons. It is a great aid 
in identifying the quantity being car
ried in the pipe. When repairs must 
be made or a trace of the flow of a 
fluid through a plant is desired it 
may be made without consulting the 
plant blueprints. The entire length 
of the piping should not be painted 
111 an over all color. An example of 

(Continued on Page 27) 

This article on "C alar Dyn:a'11tiCS11 'lOas originally written for a, required semin<W 
course) ta,ken last quarter. J!Vrit'ten in, the usua:l technical sl}'le it was 31000 words long. 
It wru adapted to the TECHNOLOG style a1nid shorMmd to 1/00 wo,rds 'lCJith about two 
hours 'W'ork. 

The ability to e1xpress yourself in ;a manner such tha.f the laymen Clan understand 
is a valuable attribute. It is one that a prosp.ective emploJ}!er is .constmn,tly on the watch 
for. Evidence of this skill will help YOU get that job. 

Do you hav'e a report that you think would mterest the stud,etnt body f' Tf/ e will 
be~ glad t'O' help J'O% adapt it to the semitechnical sty:le of the TECHNOLOG. Bring it 
in NOT¥, the 'office is alW'a:ys open. Bill Cronquis;t is the tnlllln f'o see. 
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Winter con~ rt with ••• 

by DONALD C. CAMPBELL 
Photo cottrtesy Dr. Maf"ia Telkes, .MIT 

Cut your fuel bill twenty per cent . . . let the sun's rays heat 

your home by this new, improved method. 

storage tank in the basement. It was 
found that the over-all efficiency of 
the combined collector-storage system 
decreased as the collection tempera
ture increased. Consequently a low 
collection temperature is desirable. I T has been said that we get only 

two things for nothing during our life
tim.e: the air we breathe and the 
warmth we receive from the sun. 

Years ago man was content to just 
breathe the air. Gradually, he realized 
the potentialities of air doing work for 
him and so today we use compressed 
air in many engineering applications. 

Paralleling this advancement in the 
use of air has been the progress in the 
use of the sun's energy to heat our 
homes. This idea was thought of as 
early as the eighteenth century, but 
nothing of much significance was done 
until the Massachusetts Institute of 
Technology took over the project about 
ten years ago. Since that time, solar 
heating has become increasingly more 
practical. Many people believe that 
solar heating will eventually become 
a real threat to the coal, oil, and gas 
furnace. 

At first it might seem unbelievable 
that we can use the radiant energy 
from a ball of fire 93,000,000 miles 
away for heating our homes. Scien
tists have found, however, that air, as 
well as glass, is relatively diathermous. 
Because of this fact, radiant energy 
can pass through the earth's atmos
phere virtually uninhibited on clear 
days. It is true that carbon dioxide and 
water vapor absorb radiant energy in 
appreciable amounts, but these sub-
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stances make up a very small part of 
the atmosphere and consequently have 
a 'negligible effect. 

Solar heating can be classified ac
cording to the type of heating medium 
used, the type of heat storage involved, 
and the placement of the collecting sur
faces. 

The wall or roof type of collector 
using hot water consists of blacksheet 
metal placed between glass panels on 
the outside and water pipes on the in
side. The collection temperature (the 
temperature of the sheet metal) is 
above 120 degrees Fahrenheit and the 
heat is stored in a large hot water 

An experimental structure of this 
type was built at· the Massachusetts 
Institute of Technology in 1939. A 
blackened copper sheet collecter of 
360 square feet was mounted on the 
plates in insulated boxes. Copper 
tubes soldered to the copper sheet cir
culated water to a 17,000 gallon in
sulated tank occupying the entire base
ment. The experimental two room 
structure was heated entirely by solar 
energy during two heating seasons. 
When the solar heat collector was op
erated throughout the year, it was 
found that the maximum storage temp
erature in the summer was 195 degrees 

Heat absorbed by insulated collector is blown through house by fans. 

double glass 

sun: 1000 STU 

outward I os&: ---H-itl 
350 STU 

eff. 37% 

cltr. temp.>IOO .. F---t-li>itl '!----- net gain: 370 BTU 

720 BTU 
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Fahrenheit, and at this temperature the 
over-all efficiency of the combined col
lector-storage system approached zero. 
The winter minimum temperature was 
125 degrees Fahrenheit. The possibi
lity of storing summer heat for winter 
use was definitely found not to be 
economical. 

When air was used as a heating me
dium with this type of collector, it was 
found that the collection temperature 
dropped to 110 degrees Fahrenheit. In 
this arrangement the heated air was 
stored temporarily and then circulated 
to the rooms as the heating load called 
for it. 

double 

outward loss: 
400 BTU 

eff. 32% 

"1------"- he t gain_: .320 STU 

720 OTU 
( 

,;:·· 

The glass panels used in this type 
of 'installation and in all of the instal
lations to follow plays a major role in 
solar heat storage. The relatively short 
wave lengths of high temperature solar 
energy passes through the glass panels 
with no appreciable resistance. How
ever, the longer wave lengths of the 
low temperature radiant heat given 
off by the black metal cannot pass back 
through the glass and a heat trap is 
formed by the glass. 

More direct method of heating uses no circulation; all of south wall is a heat 
storage wall. 

drop stopper 
The glass plates are permanently 

sealed at the edges to form a single 
unit, with dry air between the plates 
to avoid condensation of water vapor 
and accumulation of dust. Obviously 
clear vision through the glass is not 
required; therefore, the glass is not 
plate or window glass but figure glass, 
which is available in relatively large 
sizes at a low cost per square foot. 
Since the pattern of the figured glass 
should not impede transmission of 
solar energy, the pattern should be 
rather shallow and might serve to im
prove the external appearance of the 
wall or roof. 

About the Author: 

One big disadvantage to this 
type of heat storage is the huge hot 
water or hot air tanks needed for 
storage of the heat transfer medium. 
Research is now in progress in an at
tempt to find a cheap collector for the 
collector-storage type of heating that 
does not involve the costly and space 
consuming storage tanks. 

There are two schools of thought 
as to the general type of collector ma
terial to be used. One theory bases 
heat storage on the specific heat of 
certain materials. On an equal vol
ume basis, concrete has a specific heat 
of approximately one fourth that of 
water but due to the high density of 
concrete over that of water, the heat 
capacity of concrete is more than two
thirds that of water. Even though 
concrete has a lower specific hea.t than 
water, concrete would be more de
sirable since the use of it would elimi
nate any need for storage tanks. A 
concrete wall could be used for both 

Don Campbell flew an SN J navy aircraft during 
the ·war before he was released at Corpus Christi as 
a cadet in 1945. Returning to the U, he has pursu.ed 
his ME, 1950 course, and has served in important 
p,ositions. Dast year, Don represented Phi Sigma 
Kappa ,acad,emic fraternit:y on the i,n;terfrat council 
for one year, a;nd this year is zoorking on the discrim
ination problem of the human relations comnzittee 
of the cmtncil. Last year found him in Oslo, Nor
waoJ', with 250 others from 'all over the United States, 
studying Norwegian culture. When Don graduates, 
he expects to tackle heating, ventilating, or refrig
eration problems. 
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heat storage and as a structural part of 
the house when adequately insulated. 
Such a wall would form a heating 
panel for the rooms. The most serious 
difficulty encountered with the specific 
heat type of storage is the limited 
temperature range. 

Another theory bases the heat stor
age on the heat of fusion of certain 
materials. Several low-cost chemical 
compounds are available which show a 
comparatively large heat of fusion, 
melting in the vicinity of 90 degrees 
Fahrenheit. Suitable containers are 
filled with the chemical compound and 
permanently sealed. They absorb 
solar energy directly, or solar heat may 
be transferred to them indirectly 
through the circulation of hot air or 
hot water. Solar heat absorbed by the 
chemical compound below its melting 
point increases the temperature until 
the melting point is reached. Further 
heat is absorbed at the melting point 
without any appreciable increase in 
temperature until all of the chemical 
is fused or transformed. Above the 
melting point the chemical compound 
absorbs further heat in accordance 
with it's specific heat. 

One of the chemical compounds 
suitable for this purpose is Na2S04 • 

10 H 20 (Glauber's salt). One cubic 
foot of Glauber's salt can store 9,500 
B.t.u. at its melting point, which is 
about 90 degrees Fahrenheit. Upon 
melting, most of the salt dissolves in 
the water of crystallization, leaving a 
part of the anhydrous salt as an in
soluble residue. Glauber's salt, as a 
collector, has two big advantages over 

(Continued on Page 32) 
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Dean Athelstan F. Spilhaus 

OU may be interested in a new type of program 
that is being offered in the Institute of Technology. 
It is the two-year Technical Aid course. Just after 

the war a variety of curricula in the several engineering 
fields were set forth as two-year terminal programs. The 
present two-year course is somewhat changed in that it 
has a specific objective different than that of the profes
sional engineering degree. The first curriculum of this 
type is designed to train men and women who wish to 
become draftsmen. Technical institute training of this 
kind is well developed in some of the engineering and tech
nical schools of other states. 

By and large, the engineering colleges of this country 
have concentrated on a fairly standardized product
the engineer with a bachelor's degree. Yet in engineer
ing, as in any other professional activity, there is a 
pyramiding of the level of training and education 
necessary for job opportunities. For each professional 
engineer employed there are opportunities for a num
ber of people with technical and scientific training 
which is not as extensive as that necessary for the 
professional engineer. There are also opportunities, 
fewer in number but equally important, for engineers 
who have pursued their studies to the master's doc
torate, or ~ven postdoctorate level. I i has seemed to 
me that there is need to offer encouragement in both 
directions. 

Just as a higher level of attainment is expected for those 
going on to graduate work, so a higher level of entrance 
requirements is set for the professional degree than for the 
two-year program. The two-year course in the Institute 
is open to all graduates from accredited high schools who 
have adequate mathematics. It is in no sense a watered
down engineering course but a high caliber, specialized 
program with a specific objective. 
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This course combines applied mathematics, English 
(technical writing and oral composition), shop work 
and engineering materials with an extensive exposure 
to work at the drawing board. The hours spent in 
drawing, which comprise about half the scheduled pro
gram, cover a wide range of subjects, including struc
tural detailing, architectural drawing, freehand draw
ing, and production illustration. Enrollment this fall 
had to be limited to two sections and there are about 
sixty 'Students currently in the program; two-thirds of 
them are from the Twin Cities and one-third from the 
state at large. 

It is possible that, after proper exploration of the va
rious aspects, other technical aid programs-such as in 
chemistry, surveying, or in general laboratory techniques 
-may be introduced. I want to emphasize that this course, 
apart from its different objective and its different length of 
study, varies not at all in the importance that we place upon 
it, in the quality of instruction, and in the light in which 
we regard students enrolled in it from our five-year un
dergraduate course or, indeed, from our graduate work. 
Quality, after all, does not depend on the size of the pack
age. 

There are those who maintain that training and educa
tion for a terminal objective less than the bachelor's de
gree is not the function of the university. I am at a loss 
to find any basis for the mystical four years that has be
come traditionally associated with the minimum university 
product. I feel that if there is an area in education and 
training beyond the high school level which is not ade
quately covered and in which the Institute of Technology 
can perform a service to the community by providing a 
better quality of instruction than is available elsewhere, 
we would be somewhat negligent in not filling the gap. 

Just as I would encourage those of you who have the 
inclination, ability, and who can continue to do post
graduate work to do so, I would urge high school 
graduates who, for a variety of circumstances, cannot 
or do not wish to embark on a five-year program to 
investigate the advantages of the shorter course of 
study. It seems to me that by this offering the In
stitute is providing not only a new opportunity for 
training but also makes available to the technically 
inclined who ·can come here for only a short period the 
many other advantages of attendance at the University 
which would otherwise be denied to them. 

A.F.S. 
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by JOHN J. KETTNER 
photos courtesy RCA, JY[ art£n 

Color TV 
This new color television system, upper right, requires no changes in 

transmission standards of present black and white television and present 
television sets can receive color programs in monochrome without any 
modification or adapter. The primary red, blue, and green colors are 
emitted by a trio of kinescopes called a trinoscope and are separated or 
blended by means of refractive optics. A combination of colors is trans
mitted as a unit over a standard television transmitter. At the receiving end, 
the single television signal is fed into an electronic arrangement and the 
combination is separated. Each of the three color signals reproduces a 
picture in the particular color and the three are viewed simultaneously as 
a single complete color picture. 

Tight Fit 
A hard chromium plated rod is shown at the lower left after partial grind

ing to the required design diameter. Accurate control of the plating time 
enables the manufacturer to govern the thickness of the plate to close 
tolerances. This provides a definite increase in quality with the lowest pos

sible increase in cost. 
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TV Tubes 
Cooling down after an oven face 

lifting are the new metal cone televi
sion picture tubes, lower right. With 
a new inside conductive coating and 
flourescent screen face, the tubes con
tinue down the assembly line. The 
flourescent screen is made of a phos
phor material which is associated with 
the change of modulated electrical 
energy into light energy thus defining 
the original picture. The formation of 
glass into the shape now common to 
kinescopes involves techniques which 
are expensive, highly specialized, and 
suffer in flexibility. The glass with 
expensive .030 inch tolerances was re
placed with a modified commercially 
available chromium alloy which is eas
ily held to tolerances of .010 inch. 

1.5 



H KN initiates new members 

November 21 was initiation day for 
eighteen new members of Eta Kappa 
N u, honorary electrical engineering 
fraternity. The new initiates are: 
Richard Anderson, Anthony Benkus
ky, David Braum, Paul Franta, Louis 
Frohbach, Herbert Gunderson, Harry 
Gustafson, Lewis Hansen, Robert Hel
finstine, Alvin Johnson, Howard 
Knudtson, Eugene Lemmermann, Ar
den Lind, Stanley Maki, Theodore 
Thomas, Walter Timm, James Wilson, 
and Raymond Wulfe. 

Initiation ceremonies were held in 
Coffman Memorial Union and were 
followed by a banquet at the Boule
vard Twins in Minneapolis. The high 
point of the evening was a talk given 
by Dr. Stephan A. Riesenfeld, an in
structor in the Law department, who 
gave an impressive account of his re
cent trip to Germany. 

chems relax 

The A.I.Ch.E. meeting was a huge 
success. Mr. Johnson from Minnesota 
Mining and Manufacturing Company 
spoke on "Magnetic Tape Recorders." 
Mr. Johnson was well-versed on the 
subject but didn't neglect the record
ers' humorous aspects. 

George Carney, Dick Huch, and 
Gordon Neale were caught helping 
themselves to refreshments for the 
THIRD time. 

The fruits of three years' work by 
Len Nor cia have resulted in the pub~ 
lication of Alpha Chi Sigma's "Beta 
Ray." Pictured are Robert Toule, 
Leonard Norcia, and ~rving Elliot, 
lookin'g a.t a Chern magazine in quest 
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for a few ideas for "Beta Ray." Be
sides being a planned biennial publica
tion giving information on the hap
penings in the active chapter it will 
have a directory of the alumni of the 
chapter. 

How do you like the "you name it, 
we'll have it taken away" shoveling 
our paths on campus? The snow
plows take care of the snow on our 
sidewalks but we wanted someone to 
shovel off our shortcut paths. I think 
Louie Frohbach's creation is just what 
we needed. 

Tau Betes feast 

Tau Beta Pi, all engineering honor 
fraternity, had a formal initiation 
banquet on December 1 at 6:30 p.m. 

by LORRAINE HERMAN 

This frat was founded in 1885 for all 
engineering students who showed dis
tinguished scholarship as well as ex
emplary character. The Curtis Hotel 
was the place for all this activity. \rVith 
a menu of fillet mignon plus mush
room sauce how could anyone have 
anything but an enjoyable evening? 

An essay is required of initiates 
from which the best is selected for an 
award. This year the essays of Rich
ard L. Anderson and Raymond Wulfe 
were selected. It is very unusual for 
two essays to be chosen; Hats off, to 
you, Dick and Ray! 

John Imhoff was toastmaster of a 
very snappy program. B. J. Borreson, 
assistant director of the Student Ac
tivities Bureau spoke on "The Arts 
and the Engineer." Yes, there is a 

. Bob Westrup, Tau Bete president, welcomes two initiates into the all engineer
mg honor fraternity after the formal initiation. 
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connection, isn't there? Several Tau 
Betas were convinced of it that eve
ning; including the pictured, from left 
to right, Bob Westrup, President; 
David Lundstrom ; and Robert Hel
finstine. 

,;;· 
How many of you have stopped at 

the non-technical alcove in the Main 
Engineering Library? Tau Beta Pi 
members have been busy adding new 
books. 

KHK grads 

Christmas carols aren't being heard 
this time of the month but around 
December 16, the members of Kappa 
Eta Kappa had the Christmas spirit 
that promotes Christmas caroling. A 
tree was the center of attraction during 
the preparation for a very important 
event. John Webster tossed the last 
few pieces of tinsel on a gayly dec
orated Christmas tree which was now 
a part of the theme of the Friday 
evening Christmas party. Seven neo
phyte EE's took their leave of college 
life at this party held in their honor. 
They were, as pictured, left to right, 
Lyle Murphy, Carl Murphy, Bob Ry
nearson, Erlyn Christianson, and Ar
vid Tveit; standing are Paul Holzer 
and W es Larson. After these men 
were initiated they insisted on getting 
their own personalized steins. I do 
not know if the 1/5 gallon capacity of 
the steins helped to promote the cam-

Alpha Chi Sigma members scour Chern. E. magazine for ideas to include in 
their new publication "Beta Ray." 

raderie which existed in Kappa Eta 
Kappa. 

The tables were cleared from the 
dining hall giving a spacious room for 
dancing. Table tennis and canasta 
ruled in the basement recreation al
though the snack bar was a close sec
ond. It was near midnight when the 
fifteen couples gathered around the 
Grand piano to sing their favorite 
Christmas carols; "Silent Night" was 
one. Several Spanish carols as well as 
German carols were heard. 

Bob Davis gave his opinion of these 
when he stood on top of the Grand 
piano and said, "It is grand, Kegs-

Seven graduating KHK's gather round with their 1/5 gallon mementoes of 
higher education at the EE frat's Christmas party. 
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just grand-" He was interrupted. 
Arvid Tveit entered the door after a 
terrific day of work at the postoffice. 
A rousing cheer was given for a song 
but he refused to serenade in the same 
manner he did at the Homecoming 
party. Even the clanging of the fam
ous KHK bell couldn't rouse Arvid, 
but it did remind several members of 
the White Pine Inn Dinner-Dance. 
Someone even remembered there were 
twenty-four couples there that evening 
including Louie Lizig, Bert Holmberg, 
and Charles Ruggles, alumni. The 
alumni come back ! 

The New Year's Party gave a 
chance to the pledges to show off their 
talent. They have been keeping the 
brass bell polished to a mirror finish. 
Pioneer Hall members could hear the 
clanging of that brass bell over alJ 
other noise makers. 

Louie Lund told me that the Amer
ican Institute of Mining Engineers is 
joining all other societies in the Mines 
School to form one large organization 
to be known as the School of Mines 
Society. The application is to be veri
fied in the near future. Perhaps the 
dinner meeting the last of January will 
give us some news on this verification. 

The Technolog Board has aban
doned the idea of printing an alumni 
directory; the technical difficulties as 
well as the cost involved too great a 
financial risk. The Board decided to 
give help to the Administration if they 
decided to sponsor such an under
taking. 

{end) 
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SPOTTER Her specialty is pin, button, and ring 
recogn1t1on. At thirty paces she can tell if a girl has 
on her s\v-eater a sorority pin, fraternity pin, or a 
dry cleaner's tag. She thinks she has the ideal bill
board chest for pin pinning. For some reason men 
don't see1n interested in this Hat expanse of free 
advertising space. 

OPPORTUNIST Sorority Sal has but one aitn in 
her conversation, to tell all that she belongs to the 
"right" sorority and knovvs the "right" people. "It's 
in our initiation pledge, you know." Her biggest 
worry is how to keep warn1 in convertibles (they're 
the "right" car). It seen1s that this type of person 
who knows all the right things usually gets left. 

18 

GIVEAWAY Tell her a cause and she'll be out 
the mall hijacking people to give and give. She 
lieves any organization is great if it begs. 
now she is plugging for the "Zithers for 
istan's" fund. Her boy friend says the only 
she will give away W,ithout pay is her phone 
ber. 
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by BOB LINDQUIST 

BOB. THAVES 

NOTORIOUS The farther an or
ganization's ideas are fron1 reason 
the better he like them. He thinks 
people notice him more if he is con
nected with the lunatic fringe of 
society. His great hope is to find 
son1e group daffy enough to get 
tossed out of school. He thrives on 
opposition, hopes for 1nartyrdon1, 
and fears anonyn1ity. 

~( 

CHAIN This lopsided lad has but one goal in life: 
to load down the flush chain hanging from his pocket 
with baubles of award. A1nong the 1nore pron1inent 
geegaws are: award of n1erit of Tuesday night square 
dance con11nittee, (he ·won this by throwing out two 
couples that wanted to dance); medal for perfect at
tendence in Psyc I, (he went there to eat his lunch); 
key of recognition for writing an original EE report, 
(this one he received as a freshman, he didn't know 
where to buy old reports). 

I-Iis main worry is that people won't know his 
genius unless they see his trinkets. 

MERCHANDISER Every club has one. l-Ie's the guy who 
wants to pass a by-law· requiring all members to buy the large 
five inch 1nen1ber's pin. "Show everybody you're proud of the 
anvil hangers club, fellows. Is it too n1uch to ask you to wear 
a 12 pound replica of an anvil in your lapel? Let's show our 
spirit, Rah !" Several hunched back spirited members are plan
ning on affixing four anvils on this nitwit's noggin and drop
ping hitn in the Mississippi. 
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HE sun rose steadily as "Schist," cocker pup of min
ing engineer AI Cline, arose for his first duties of the 
day. Then, scratching briskly at .the dew laden grass, 

he overheard two worms discussing their new situation. 
"Clyde," one of them said, 'you hold it and I'll ge: an a~r 
wick." Leaving the two quaint neamathelminthes wtth thetr 
new warm friend, Schist hurried over to where his master 
was climbing into a chauffeur driven car. He could hear 
Al's chauffeur say, "I'm on'y goin' ta seven corners, Bud. 
Is dat okay with youse ?" Shist thought to himself, "to 
arf with this 'stay round home' stuff. I've been fed by Al's 
old aunt. Why shouldn't I go to the U like my master 
does ? I'll just walk over to the curb and put out my 
thumb like he does. H'mmm, there goes a cat across the 
street. She doesn't even see me. Ho, Ho! I hope there 
are no anti-vivisectionists watching me or they'll have to 
find some other pastime to while away their time. If I 
can just sneak up on ... " ... BAM!!! (darn those 
bucktoothed Buicks). "Oh my sagittal sacrum," wailed 
Schist from the neighor's Elm tree. "Now I know what 
a Chern E. feels like after a P.Chem quiz. Why didn't 
that son of my mother look where he was. going any-

h " way? I'll be late for school now; gotta urry. 

Catching a ride on one of the new Mpls-St. Paul street
cars, Schist got himself a seat up near the motorman. 
However, a girl dog got on at the next block and, follow·
ing the rules of etiquette, as do all engineers, Schist 
graciously arose to offer madam his seat. No sooner did 
the pomeranian sit down than Schist found himself pinned 
against. the rear end of the car. It seems .the motorman 
was a little late on his schedule and, let's say he was mad 
as heck and his street car responded beautifully. Pass
ing through seven comers he noticed the car was listing 
terribly to the right. Standing on his neighbor's shoulders 
he could see that it was only a group of eleven sophomores 
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by ROBERT HENRY 

(bless their little lab reports) carrying their psych crib 
notes over to a first hour quiz. 

Perched open mouthed at Church and Washington, and 
regurgitating after leaving that iron pinball machine, 
Schist could hear his great university's wonderous rouser, 
"Trees." However inspired, Schist, with aching patella, 
was forced to face the reality at hand. Today was his day; 
this was his finest hour. He knew he had spent five frivo
less years in mining already (this was before the new 
deal) and he didn't want to start his sixth. But the one 
course he had taken four times previously still bothered 
him. "I got a D in advanced cats and kittens," he said 
beaming, "and a C minus too in qualitative squirrels, but 
I ain't so dumb," Schist reassures us. "It's just, well, 
I can keep up with the general inorganic fire hydrant 
but I can't seem to pass by i.t. Here's the room for my 
test," he cries in mortal anguish, "oh, won't the new build
ing's water system break again and drown us all?" 

Four hours later we see a dejected, disgruntled, de
pressed, dismal, despondent, demur, downcast, dreary dog 
stumble forth from that room of gloom. "Darn," he 
says, following our lines of allitera.tion, "I shall go the 
way of all stupid spaniels." Hence to the open window, 
"It's only eight stories down. Why I may even bounce." 
And so hopping up on the hot water pipe, Schist leaped 
out into open space yelling, "We want Doc Evans," and 
plummeted to the concrete sidewalk below. "Gad, I'll have 
firm grounds for not reading my Daily next year." 

"Hey Schist," cried Aunty Cline to the little dog on 
the curb. 'Did that car ever hit you hard." 

"Arf ?" said Schist (Do you mean that was all a dream?) 

"I don't know what you're trying to say, but from now 
on you stay near home, and with a very short leash!" 

"Oh, heck," said Schist because he was in the presence 
of women, "and I was getting all set to write an expose 
on the fire year program, too." 
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Confucious says . . . Five minutes now, worth 

ten-fold in spring. 

I F the above title stopped your search for the jokes 
long enough to read this far I hope you will read fur
ther, because this page is about and for YOU. 

Here it is the middle of January of a brand new year 
and I want to talk about E-Day. I can hear it now; "The 
guy's nuts, crazy. E-Day isn't until May. What do we 
care about it now (or probably ever). I am too busy 
writing reports and passing quizes to care about some
thing that doesn't come off for four months." 

My only answer to the above is that if you will give 
us five minutes of your time, now, E-Day may mean some
thing more to you this year then just a free afternoon. 

The time-honored purposes of Engineer's Day are three
fold: 

1. Honoring of the graduating seniors. 

2. To give the public an opportunity to observe the 
works and activities of the engineer. 

3. To provide an opportunity for the active participa
tion and enjoyment for every engineer. 

Of the above three purposes the last one is certainly the 
most important. It is for the enjoyment of the student 
that the 1950 Engineer's Day is going to be held. 

Many reasons can be given for the lack of interest in 
E-Day, some of them being no time, no money, no gal, 
membership in smaller or off-campus organizations com
posed of friends, and last but most important, lack of in
teresting events. 

During the next four months the Engineer's Day com
mittees are going to do their best to eliminate as many of 
the above reasons as possible. But we need your help. 

The first problem we shall try to remedy is the one con
cerning the lack of interesting events. You will find on the 
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next page a questionnaire. It includes a list of many new 
events which can be put on if you so desire. These are 
by no means the only ones but just those we could think of. 
It an event that you would like to attend is not on the 
sheet please enter it in the space provided. For every new 
idea or event we use we will pay you $5.00. 

Now, what we want YOU to do is to read over the 
events listed and check the ones you would enjoy at
tending or taking part in. After you have looked over 
the list and added your own ideas tear out the page 
and drop it into the cardboard box in front of your 
school office within a week of the time you receive the 
Log. -

The results will be tabulated and printed in the next 
issue. This will be used to determine your 1950 E-Day. 
If you include a new idea be sure to put your name and 
P.O. number on the sheet so we can pay you. The whole 
and only purpose of the questionnaire is to help us put 
on the kind of E-Day YOU want, not necessarily what 
has been done in the past or what people expect us to put on. 
Also, if you have a couple of free hours a week and would 
like to run or help plan one of the events please include your 
name, P.O. number, phone number, and the event. We 
would enjoy knowing and working with you. I see that I 
have a little room left over so I will include one more 
thing. There has been some thought given to changing the 
name Engineer's Day. Inasmuch as the Institute of Tech
nology embraces the School of Architecture and Chemistry 
which do not include engineering curriculums it has been 
suggested that the name Tech Day be used instead. If you 
think a change is in order or if you can think of a better 
name please include it. We will pay $10.00 and all ex
penses for two for our celebration if a new name is found. 

In the following months the TECHNOLOG will include a 
couple of pages each issue on E-Day. In each issue we will 
try to discuss the plans and events that will be put on and 
explain why we can or can't do this or that. Every event 
will be planned to fit your pocketbook as well as your in
terest. The 1950 Engineer's Day is being Engineered For 
Fun For You. 

R.D.W. 
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1950 ENGI EERS' DAY 
You name it, We'll do it! 

This questionnaire has been prepared by the 1950 Engineers' Day committee to help them prepare and pro
duce a new, bigger and better 1950 E-DA Y. The purpose of the questionnaire is (1) to find out what 
YOU would like to have for an E-DA Y and, (2) to enable the committee to prepare this type of .E-DA Y. 

Read over the list of events and check your choices. Tear out the page and place it in the cardboard box 
in front of your school office. Please read the preceding page before filling out the questionnaire. 

Please check the events below that you Please check the events below that you 
would attend. would participate in or attend as a spectator, 

as the case may be. 
Little black book dartce. Spectator Participant 

Parade. 

Brawl; 

If it is informal? 

If we have a name band? 

If we have more room? 

Queen contest. 

Beer-bust off campus. 

Hell's A Poppin and Truth or Consequences 

type show with the faculty as contestants. 

Special Senior IT dinner. 

Bathing beauty contest. 

Bean feed. 

Just plain part)'· 

I have an idea for a new event. It is 

I think the name Engineer's Day should be changed to 

Knighting 

Speed and stunt model airplane 
contest on campus 

Student faculty baseball game 

Hotrod or stock car race 

Fastest pickup race of stock cars 

(I-!ere's your chance to prove 
it.) 

Automobile test stand. Check 
of your car free. 

0 penhouse at the following: 

Chemistry __ _ Mechanical and Civil __ _ 

Electrical ___ Aeronautical __ _ 

N!ines and Met. ___ Architecture __ _ 

Any of the following· contests: 

Golf ---- Pool Cards ___ Photo-

graphic ____ Bowling ____ Swim-

ming Cow milking 

Greased pig __ _ Tug of war with 

faculty ____ Original design (anything) __ _ 

Dance (square, sweet, or swing). __ _ 

Name------------------------------------ PO 

Phone _____ _ 

I would like to help run the following event----------------~------------

The 1950 Engineers' Day is being Engineered for Fun for YOU. Help us by filling in this question-
naire. 

1950 Engineers' Day Committee 

Put completed blank in box by your school office or in 133 Engineering. 
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HIS is probably the first serious word that has ever been said in the TECH
NOLOG about Ski-U-Mah since its creation some 15 years ago. Being the 
two largest magazines on campus and with entirely different ideals of 

publication, it was natural that a friendly rivalry should exist between them. 
At times the mud slinging has been so thick it almost appeared real. Usually 
the two editors have been close personal friends and this served but to 1ncrease 
the friendly jabbing back and forth. 

Ski-U-111 ah has contributed much to both the school and the community in its 
fostering of young writers. Its publication policies have changed oftener than 
a stop and go sign, yet it always came through with some really good entertainment. 

The TECHNOLOG is truly sorry to see the "Skum" go and hopes that it was 
"just one of those things" and not the beginning of the end of student journalism 
on this campus. 

TnE MINNESOTA TECHNOLOG, January, 1950 

Bill Cronquist, 
TECHNOLOG 
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HE Student Health Service is yours to use when med
ical help is needed. 

The services offered may be divided into the fol
lowing categories, Allergy; Cadiology-diseases of the 
heart; Chest; Dermatology-skin diseases; Dietetics
diets; Eyes; Ears, Nose, and Throat; Gynecology-dis
eases peculiar to women ; Neurology-nervous system ; 
Psychiatry and Mental Hygiene; Orthopedics-diseases of 
the bones and muscles; Proctology-diseases of the lower 
intestines; Surgery; Internal Medicine; and Urology
diseases of the urinal track. 

Any of these services may be obtained by going over to 
the Health Service, which is located in the Health Service 
Buildiqg, and making an appointment with the receptionist. 
Beside being right on campus, you save money as most of 
the services are free. 

The reason for the non-charge on most health serv
ice offerings, is that $5.00 you pay every quarter in 
your incidental fees. This $5.00 is diverted to many 
places. It entitles you to entrance physical, yearly 
phy,sical, Health Service services, and the Hospital Plan. 

Remember those first days of running about campus, 
you had to report to the Health Service for your entrance 
physical; as a student you are also entitled to another 
physical each year if you want to keep tab on yourself. 
All types of medical services are available, and these are 
either free or are only a charge for equipment and mate
rials used. 

The Hospital plan, which works like an insurance plan 
is designed for the benefit of most students. A sick student 
is entitled to two days free in the Student Health Service 
hospital and pays less than half of the hospital bill from 
then on. The main purpose for having the first two days 
free is to encourage the people who live in residences and 
dormitories on campus to come into the Health Service 
when sick so that they will be isolated from the people in 
the dorms and prevent epidemic. The amount of time given 
to the student free, is determined by the costs incurred at 
the end of the year. 

The dental department of the Health Service is located 
across the street from the Main Health Service in Tempo
rary North of Health Service. The dental work is done by 
doctors who have their own practices in Minneapolis and St. 
Paul, and spend part of each week at the Health Service. 
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This is a self.:..supporting depa,rtment and therefore the 
student is charged for services rendered, but on the average, 
charges are slightly below the average dental charges. A 
student may also go to the dental clinic in the Dentistry 
building where the students in the School of Dentistry do 
the work. The charges here are for materials only. The 
work here is very good because the students are under 
instructor supervision and do get marked on the work 
they do. 

Upstairs in Temoprary North of Health Service is the 
Eye Clinic. Here, by appointment, students can have 
eyes examined free of charge. If he wishes he may 
obtain his glasses at cost. 

Another at cost benefit for the students is Pharmacy. 
Here pre~scriptions are filled at cost. 

When the ·new Health Service building is complete, 
many new things will be added that are not now available. 
Services will be offered that a student must now be sent 
to the main hospital for. In some cases, the charges will 
probably be less. A diet kitchen service is also expected 
to be offered for those on special diets. _ 

The purpose of the Health Service is twofold, ( 1) pre
ventive medicine, (2) curative medicine. To follow these 
through, the Health Service inspects rooming houses, frats, 
sororities, and campus buildings as to living and eating con
ditions. The health service will also inoculate students go
ing to a foreign country for diseases present there. 

I wish to thank Dr. D. W. Cowan, Asst. Director of the 
Health Service, for his help in obtaining. material on the 
Health Service. 

F. Clyde N ordqztist 

complete stock of new and used books 

• Engineering Textbooks 
• Drafting Instruments 
• Sliderules 
• All Engineering Supplies 

1411 University Ave. S.E. GL. 1389 
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This little electron tube is called the 416A. 
It's the very heart of the latest radio relay 
repeater equipment for telephone and tele
vision transmission over long distances. Bell 
Telephone Laboratories scientists designed 
it- with elements spaced five times closer 
than in any previous microwave tube-and 
made the first samples under laboratory 
conditions. 

Could such a tube ever be factory-produced 
in quantity? It seemed almost impossible
but Western Electric engineers tackled the 
ticklish problem. Here's the sort of thing 
they had to deal with. 

Between the grid, which controls the flow 
of power in the tube, and the cathode, which 

Engineering problems are many and varied at 
.. Western Electric, where manufacturing telephone 
·equipment for the Bell System is the Primary job. 
Engineers of many kinds-electrical, mechanical, 
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produces the electrons, must be a space 6j10 
thousandths of an inch. \he oxide coating 
on the cathode must be 5/10 thousandths of 
an inch- no more, no less. The grid wires 
-3/10 thousandths of an inch in diameter 
-must be wound around the grid frame 
one thousand times to an inch! 

The tiny parts would have to be made with 
laboratory precision. Much of the work would 
have to be done under microscopes. All parts 
would have to be kept surgically dean- for 
a speck of lint or a trace of perspiration could 
mar the efficiency of such sensitive tubes. New 
machines would have to be designed- new 
techniques developed-people trained to as
semble the minute parts with utmost accuracy. 

Could it be done? Well, Western Electric 
is making 416A tubes in quantity today-and 
with an amazingly low percentage of rejects. 

This machine winds wire 1/8 the thickness of a human 
hair around the grid (arrow)- 1000 turns per inch
maintains tension of 60% of wire's breaking strength. 

SYSTEM SINCE 1882 -------------. 

industrial, chemical, metallurgical-are con
stantly working to devise and improve machines 
and processes for Production of highest quality 
communications equipment. 
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by DAVID BENNETT 

Ole and Olga had just been married, and at the recep
tion one of the guests said to Olga laughingly, ''Olga, I 
think you have a little Swede in you!" 

Olga said in return, "Y a! Ole, he yust couldn't vait !" 

* '* * 
An old negro preacher 'Zetas explaining to his congrega-

tion the di.tference between faith and knowled,ge. 
({Now, my brethren," he said, ((Hit's lilu dis. Dah's 

Brudder J ohnsing a-sitting on de front seat with Sister 
J ohnsing and de five little J ohnsings. She knows dey's 
her chilhm-dat' s knowledge. f-{ e believes dey's ;his chil
lun--dat' s faith." 

* '* * 
The snow was falling softly. Poetically the young 

man spoke as he helped his girl into the car, "Winter 
draws on." 

Southern Girl: "You all ought to know." 

* '* * 

WIRE:S ''Nit CAABILES 
AND D .. Ce TESTS? 

At Okonite regular d.c. tests pick out imperfections in 
insulated wires and cables not detected by conventional 
Plethods. These d.c. tests, at 4 times the a.c. values, are in 
fiddition to the routine high voltage tests. 

'"Something extra" is typical of Okonite production tech
niques and research procedures. That something extra, mufti .. 
plied many times spells leadership ... reflects Okonite's 
engineering background as pioneers in electrical wires and. 
cables. The Okonite Company, Passaic, New Jersey. 
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Engineer and Coed are parked a ways out on a dark 
country road. 

Eng: "Honey, are you going to be a Camel or a Chester
field?" 

Coed: "Why, what do you mean?" 
Eng: "Are you going to satisfy or are you going to walk 

a mile?" 
* '* * 

Once on a dark and stormy night, a knight was riding 
through the snow and bitter cold when he saw an ~nn ahead. 
f-{ e struggled up to the door, followed by his Saint Bernard, 
and asked the inn-keeper for a room. The landlord said 
that there were no rooms left, but the knight said he just 
had to ha1..1e a room. There were still no !rooms left. So the 
!might said he guessed he'd have to climb back on his St. 
Bernard and ride to the next 1inn. The landlord said, u'Did 
)IOU ride up here on that dog'?" 

({Of course," said the knight. 
((Then !I'll find you a roowt somewhere," said the land

lord, ((I wouldn't send a knight out on a dog like this l" 

* '* * 
Her dress was tight 
She scarce could breathe 
She sneezed aloud 
And there stood Eve. 

* '* * 
And then there was the Wave who was in love with a 

soldier, a sailor, and a marine. She couldn't decide which 
one to marry, so she put out to see. 

* '* * 
A mountaineer girl and her hill-billy boyfriend had just 

been 11wrried, and since no )formal honeymoon was planned, 
they moved directly into the hill-bill )I' s cabin right after the 
ceremony. 

That night, a friend who had 1been unable to attend the 
wedding went to the cabin to offer his congratulations. 
Answering his !?nock on the door was the bride, all dressed 
up in '.her new ((store-bought" clothes. She accepted his 
congratulations and then remarked that she and her spouse 
were about to go to bed. 

((But you're dressed," stammered the fr,iend, uy ou folks 
going' to bed with all your clothes on?" 

uw al," smiled the country gal, aN ewt said we'd be 'a 
going' to town 'bout eleven o'clock tonight, so I can't see 
the need for ttndressin !'' 

* '* * 
Two colored women were discussing a family which 

had recently moved into their neighborhood. One m.en
tioned that the new arrivals !bad 12 children. 

"Lawsy, Lawsy," spoke the other. "That man sure 
must love chillun, er · sumpin." 

* '* * 
A little bear went tripping through the woods one spring 

morning singing, "I'm a ready teddy, I'm a ready teddy," 
and gently swaying her graceful body in time with the 
tune. Suddenly from behind a big tree came big, hairy 
arms. 

Sometime later she continued_ on her way singing, "I'm 
a ruined bruin, I'm a ruined bruin." 

* '* * 
(Contin.ued on Page 31) 
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Gold Lettering - Stamping 
Tooling 

WE BIND 
Medicc:d Theses 
Chemical Pamphlets 
Magazines Text-Books 

Law Reviews 

COVERS - ALBUMS - SCRAPBOOKS 
Made t.o your specifications 

F. 0. ERICKSON 

F.. 0. ERICKSON, 
BOOKBINDER 

downstairs 
GRAY'S DRUGSTORE 

1326 4th St. S.E. GE. 5765 

INNEAP liS 
BlUE PRINTING COa 

523 Second Avenue South 

Minneapolis, Minn. 

MAin 5444 

SliDE RULES AND 

DRA lNG SETS 

Agents /or 

KEUFFEl & ESSER CO. 

Color Dynamics 

(C ontz1zued from Page 11) 

this type of identification is shown 
quite clearly by the cover picture. 

In the past, color was taken for 
granted in our everyday surroundings. 
Modern designers have developed what 
they choose to call Functional Design 
This means that the designer consid
ers the structural form as well as fit
ness of the object for the purpose 
intended and applies color accordingly. 

Color, in this way, has broadened 
its scope, and in addition to its orig
inal use for protection and its later 
concern with beauty, it is now con
tributing definite ulitilarian benefits. 
This new use of color can accomplish 
therapeutic effects in its use in hos
pitals or clinics. The impression of 
individuals or business firms by out
siders is, consciously or unconsciously 
influenced by the appearance of their 
offices. 

School officials are evincing a pro
nounced interest in this new color styl
ing. "Colorful classrooms with a va-

riety of color schemes will do much 
to dispel the institutional atmosphere 
and replace it with a home atmosphere, 
a place where pupils and teachers will 
enjoy working together." 

vat gives? 

The use of Color Dynamics as re
vealed in this brief survey can be 
summed up as follows: 

Identification of materials and equip
ment. 

Speeding production by adoption of 
color codes. 

Improving the decorative scheme. 

Changing the apparent physical pro
portions of an area or the visual elim
ination of an undesirable structural 
feature. 

Reducing eyestrain and body fa
tigue. 

Eliminating specific safety hazards. 

Continuing research into the never 
ending mysteries of color give promise 
of new and practical use to which color 
may be put. 

(end) 
---------------------------___ , __ 

artners in creatin 
Engineering leaders for the last 81 years have made 

K & E instruments, drafting equipment and materials 

their partners in creating the great technical achieve-

ments of America. So nearly universal is the reliance oo 

K & E products, it is self-evident that every major engi

neering project has been completed with the help of K & E. 

KEUFFEL & ESSER CO. 
NIEW YORK " HOBOKEN, N. J. 

Chicago " St. Louis " Detroit 
San Francisco 0 Los Angeles " Montreal 
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PROBlEM-Every so often, as the commutator segments 
of large motors wear down, the mica between them must 
be cut down. Your problem is to work out a tool which 
permits the underctltting to be done without removing the 
armatures from the motors. 

THE SIMPLE ANSWER-An S.S.White power drive fte.xl .. 
ble shaft hooked up to an electric motor gives you the basis 
of a portable power unit for driving small rotary saws. A 
handpiece designed for mounting the saws finishes the tool. 
The illustration below shows such a unit made by the Martin
dale Electric Co., of Cleveland, Ohio. 

The time and labor-saving advantages of having an 
easily manipulated power tool which can be brought lo 
the work, can be readily appreciated. S.S.White flexible 
shafts make practicable the development of such tools for 
many purposes. 

* This is just one of hun
dreds of power drive 
and remote control 
problems to which S.S. 
White flexible shafts 
provide a simple an
swer. Engineers will 
find it worth while to 
be familiar with the 
range and scope of 
these Metal Muscles* 
for mechanical bodies. 

* * 

"'fradi!limark Reg. U.S. Pat. Off. 
and elsewhere 

WRITE FOR BULLEtiN 4501 

It gives essential fads and engineer>
ing data about flexible shafts and 
their application. A copy is yours 
free for the asking. Write today~ 
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THIIE s. s. WHIU DIIENTAI. MFG. co. I M L II)UVISION 
IUPT. 4:1 10 lEAS\' 40th ST •• iiiii!W '!rOIIK &6. H. 'II'.,..... 
fUJUD&I IIOAP11 • Rl:lllll&ll 'INAft '1001.5 • AtiiCIIAft ACCIU_O&III 
SIIAU. CUVYING AND GIIINOIIIIG VOOlS • tfiCIAL fOIIMUlA IUOIIU 
IIGUIID IUftiOB'I • nASttC SffCIA&fiU ,. C:~IIAct iPtA$11:(1 MOIOINO 

• 
I 

Even Parked Car Is Hazard. 
You're not fooling I 

Models Strut So Vets May 
Hear Music~ -Tribune 

And that ain't all! 

Mother of 3,000 To Quit 
In Sprin.g. -Daily 

~V hat a zuo11wn I 

-!Mwnal 

Strippers Putting On The Dog. 
-Tribmte 

I-! ere, RmJer, }[ere, Rover .. 

Have Fun Tonight, But Be Careful! 
-Tribune 

A monthly point. 

$1,730 For Bull. -Journal 

Some guys could make a fortune. 

Book Answers Park Questions. 
-Tribune 

A must for your glm;e compartment. 

SOLA 
CONSTANT VOLTAGE 

TRANSFORMERS 

To Solve r our Line 

Load Problems 

LE DO 
61 S. Twelfth St. 228 E. Superior St. 

Minneapolis 3 Duluth 2 

and 

c;o •. 
141 W. 7th St. 

St. Paul 2 
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With television, you see far beyond 
the horizon. Radio brings you sounds 
from around the world. Electron mi
croscopes peer deep into the world of 
the infinitesimal. 

These, and other "leaves" on our new 
tree of knowledge are rooted in creative 
research-as carried out at RCA Labora
tories in Princeton, N. J. Here, scientists 
seek new scientific principles, improve 
old ones, put them to new uses. 

Already on their achievement list are hun
dreds of basic developments in electronics, 
television, radio, electron tubes, radar, and 
recorded music. RCA research works con
tinually to give you better products. 

Examples now working for you include: 

Image Orthicon television cameras, tele
vision picture tubes, compact portable 
radios made possible by tiny RCA elec
tron tubes, the 45-rpm record-playing 
system with the fastest record changer 
ever devised and distortion-free records. 

Research in your behalf: Creative re
search into new principles is another way 
in which RCA Laboratories work to im
prove your way of living. Leadership in 
science and engineering adds value be
yond price to any product or service of 
RCA and RCA Victor. 
Examples of the newest advances in mdio, 
television, and electronics- in action- may 
be seen at RCA Exhibition Hall, 36 West 
49th St., N.Y. Admission is free. Radio Cor
poration of America, Radio City, N. Y. 20 . 

Continue your education 
with pay-at RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
o Development and design of radio re
ceivers (including broadcast, short wave 
and FM circuits, television, and phono
graph combinations), 
e Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
e Design of component parts such as 
coils, loudspeakers, capacitors, 
e Development and desi~ of new re
cording and producing methods. 
e Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to National Recruiting Divi
sion, RCA Victor, Camden, New Jersey, 

Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

. leADIO feORPOR.AFION cnt: AMIFIIII:'A 

World' Leader In Ra~o-Flr.sr in 7elevis/on 
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Marine diesels 
(Continued from Pa1ge 9) 

action of the air. However, this would 
leave an intervening period during 
which one cylinder starts to take up 
the load as the last impulse expends 
itself, and to prevent such dead spots, 
an overlap of approximately 20 de
grees is provided. 

Electric starting is familiar to all 
automobile drivers. The system as 
employed on the automobile is used on 
the diesel. A starting motor mounted 
on the engine engages with the teeth 
of the flywheel and starts rotation. 
Current for the motor is supplied by a 
storage battery. The chief difference 
between the electric starter on the die
sel and the one on the gasoline engine 
is its capacity. Diesels are usually 
heavier, the compression is higher, and 
the power required to turn them is cor
respondingly greater, hence larger 
starting equipment is employed. 

On vessels with diesel electric drive, 
the main generators may be used for 
starting the engines through the me
dium of a special series winding in 
the field, taking current from a storage 
battery. 

sliding cams 

Reversing the diesel is a compara
tively simple operation as the engine 
runs equally well in either direction. 
However, the sequence of events in 
value operation must be reversed and 
for this purpose a second set of cams 
is employed. The usual procedure is 
to move the cam shaft endwise until the 
second set of cams comes into play. 
With large engines, the rollers on the 
valve operating levers are lifted clear 
of the cams, while many small engines 
are fitted with conically shaped cams 
to permit the rollers to ride up the 
side of the cam and mount the top dur-

.ing the lateral movement of the cam 
shaft. 

A more unusual arrangement for 
reversing used on one well known four 
cycle engine is to have two pipes lead
ing from two manifolds, one from the 
exhaust and one from the inlet valves. 
The pipe which is used for exhaust 
while the engine is running in one di
rection becomes the inlet pipe for re
verse runnmg. By employing this 
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method, only one sef of inlet and ex
haust value cams is required and it is 
not necessary to shift the camshaft. 
However the usual reverse arrange
ment is r~quired in connection with an 
air starting valve mechan~sm. The 
method has advantages and disadvant
ages, one of the latter being that the 
engine must come to a dead stop be
fore it can be given fuel for reverse 
operation. The principle advantage of 
the system is its simplicity. Valves 
may be slightly out of time for reverse 
running and cause no serious trouble, 
as periods of running in reverse are 
usually short. 

cycle two 

Reversal of two cycle engines is 
simpler than that for the fourth cycle 
engine because of the absence of in
let and~ exhaust valves The fact that 
the injection valve opening is not 
symetrical with top center requires 
that its timing be changed for revers
ing.· This is done either by means of 
a lost motion clutch connecting the 
drive shaft to the camshaft or by hav
ing two injection valve cams on the 
camshaft. Both of these methods have 
been cleverly avoided on the latest 
Sulzer mechanical injection marine 
engines of large size by making the 
discharge pipes between fuel pump and 
injecton valves very long. The fuel 
pumps are timed to open and close 
exactly the same distance before and 
after top center. The time lag in the 
long discharge pipe results in the in
jection valve opening occurring some 
time after pump discharge begins, so 

·that no matter ·in which direction the 
engines runs the time between start of 
injection and top center is shorter than 
the time between top center and end 
of injection. It is therefore, only 
necessary to arrange the starting valve 
sequence of opening so as to admit 
starting air in the order required to 
make the engine run in the desired di
rection of rotation. 

squirt 

Control of speed and power is al
ways accomplished by varying the 
amount of fuel delivered to the cylin
ders and letting the volume of air re
main constant. Variations in the 

fuel pump of air 'injection engines 
and in air-less injection engines that 
use direct pump delivery. When the 
common-rail system of injection is 
used the variations of fuel delivery are 
acco~1plished by changing the lift and 
duration of valve opening and infre
quently by changing the hydraulic pres
sure carried in the fuel line. 

Several methods are used to change 
the output of fuel pumps. One is to 
change the length of the pump stroke. 
On air injection engines, the usual pro
cedure is to hold open the suction 
valve of the fuel pump until only the 
amount of fuel needed for combustion 
remains in the pump and then close 
the suction valve and deliver the re
maining fuel to the injector valve. 
The operation is under mechanical con
trol of the fuel pump operating me
chanism. This same method cannot be 
employed with direct pump injection 
because fuel delivery through the in
jection nozzle is timed by the start 
of the fuel pump strokes; consequent
ly, the pump is permitted to start de
livery through the injection nozzle and 
when sufficient has been injected, a 
bypass or spill valve is thrown open 
and the rest of the fuel is passed back 
to the supply tank or suction line of the 
pump. 

hands down 

Lubrication of the diesel engine is 
a wholly automatic process in modern 
engines. Aside from the selection of 
suitable oil for the lubricating system, 
there is practically nothing for the 
operator to do in connection with lu
brication other than observe the pres
sure gauges and see that general op
erating conditions are correct. 

Pressure lubrication of the pumping 
of oil under positive pressure to all 
surfaces to be lubricated is used in 
all diesel engines, although the ap
plication of this principle is not as 
complete in early engines as in the 
later models. It is a development from 
days when the first diesel, whose con
struction closely followed steam en
gine practice, used pump pressure lu
brication for the cylinders only and 
wick and hand oiling for the bearings. 
Later, pressure lubrication was ap
plied to main bearings, crankpins, and 
wristpins with smaller bearings such 
as camshafts, valve levers, etc., oiled 
by hand. The next development was 

amount of fuel are made through the (Contihued on Page 34) 
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G.C.A. 
(Con.tinue,d from Page 7) 

approach controller to relay this Ill

formation on to the pilot. 
The approach controller works with 

two error meters ; an azimuth error 
meter and an elevation error meter. 
With these instruments, he receives 
information as to the aircraft's posi
tion in relation to the correct glide
path and oncourse lines. From the 
errors shown, he gives corrections to 
bring the plane to the desired position. 

An added safety factor is employed 
in the outside observer, who wears a 
headset and has a clear view of the 
runway being used. He notifies the 
approach controller of any unusual 
conditions occurring on the field while 
the GCA run is being made. 

At present, GCA search radar has 
a fixed beam with frequency stability 
obtained by using 3,000 megacycles. 
The early scopes were blurred by 
echoes from rain and snow, but this 
problem was solved by a more efficient 
electronic circuit in addition to using a 
higher frequency. GCA precision ra-

And 

dar has an operating frequency rang
ing from 8,500 megacycles to 10,000 
megacycles. This is in the microwave 
regwn. 

Present GCA is entirely mobile. All 
electronic equipment is mounted in a 
trailer, which is drawn by a cargo 
truck or prime mover. The latter 
mounts two diesel powered generators 
supplying sufficient power for the en
tire sixteen kilowatt maximum demand 
of the unit, which may be alternately 
supplied from local 110/220 volt, sin
gle phase AC lines, if available. The 
unit is 54 feet long over all and weighs 
about 44,000 pounds. It is located on 
the approaching pilot's left about three
quarters down the length of the run
way about 125 feet out board of the 
edge. 

accuracy plus 
The first precision radar sets were 

accurate enough to bring a plane down 
to 150 feet. Now, with an elevation 
beam which is accurate within six feet 
and an azimuth beam which is accurate 
wihin twenty feet, landings can be 
made without the pilot sighting the 

Two old grads who hadn't seen each other for years met 
on the street one day and began to catch up on old times. 

Joe: a'By the way, are you married yet?'' 
Moe: uoh yeah, I married Gladys." 
Joe: ((You did! Why she's been kissed by every man 

on the campus." 
11!! oe: ((So what! The cam pus isn't so darn big!'' 

* '* * 

ground until the wheels touch the run
way. 

GCA provides not only a method of 
approach but additionally safeguards 
the pilots "in the soup." It can iden
tify him from among large numbers of 
aircraft, protect him from collisions, 
and direct him away from high ter
rain. The aircraft is kept in sight on 
the radar scopes at all times, and the 
pilot can expect to receive transmis
sions from the directors or controller 
at regular short intervals. 

GCA has proven itself many times. 
During the late war it was invaluable 
in bringing to a safe landing aircraft 
returning from long missions where 
weather predictions could not be made 
accurate over a few hours in advance. 
The recent airlift operation in Ger
many has given further proof that 
GCA is the most efficient system in 
operation today. Eight hundred and 
fifty air lift planes were brought in 
by GCA without a single accident. 

Refinements are being introduced 
into the system every day to improve 
it and to prevent accidents which are 
otherwise unavoidable. Aviation is no 
longer unreliable thanks to the many 
pioneers in this field. 

(end) 

Then there's the story about the three old maids who 
bought a musical toilet seat which played music when 
being sat on. That evening the first old maid went up
stairs and seemed quite pleased when she came back 
down. 

Sometime you'll be na 
looking for some .. 

"What did it play?" inquired the other two old maids. 
"Oh, it was, wonderful," answered the first. "It played 

'My Old Kentucky Home.' " 
Then the second old maid went upstairs, and when 

she got back down she too was very pleased. 
"It played my favorite piece," she exclaimed. "It 

played 'Summ;ertime.' " 
So the third old maid went up to try it, but she didn't 

come down. Finally the first two old maids went up
stairs and found her scrubbing the bathroom floor. 

"What happened?" they asked. 
"Oh, the darn thing played the 'Star Spangled Ban

ner!' " 
* '* * 
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thing racy in race- n 
ways. Or you'll want 
asbestos cable that really beats the heat .. 
National Electric has all that plus everything else 
you'll want in the way of a complete line of 
electrical roughing-in materials. Everything in the 
field of wires, cables, conduit, raceways and 
electrical fittings. 

Nf has been ehe symbol of quality 
for mo.re than 45 yean. 

le 
PROOOCT'S C.OREI'O~ATION 

POTTSIURGH 30, PA. 

NE is a 
good name 

to 
remember .. 
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Free heat 
{Continued from Pa,ge 13) 

water. The chemical compound can 
store at least seven times more heat 
than water, both being of equal volume 
and operating under identical condi
tions of collection efficiency. The 
chemical compound also collects solar 
heat at a constant temperature (90 de
grees Fahrenheit), while naturally the 
temperature of water varies continu
ously. The possibility of internal con
tainer corrosion can be eliminated by 
using suitable corrosion inhibitors. 
Additional agents can be used to pro
mote melting and recrystallization. 

c.lerestor y. windows allow radiant 
energy to be "transmitted into 
the north-exposed rooms 

One type of collector using chemical 
heat storage involves the use of water, 
hot air, or any suitable heat transfer 
medium. The collector can be of 
either the wall or roof type. To make 
such a collector feasible, its rear side 
or the side not exposed to the sun 
must be thoroughly insulated. The 
heat transfer medium is circulated 
partly to the rooms and partly to a 
heat exchanger, transferring the ex
cess heat to either a storage wall filled 
with the chemical compound or to 
chemical bins placed throughout the 
house. 

traps 

An experiment using this type of 
collection and storage was carried on 
by Dr. Maria Telkes at Massachusetts 
Institute of Technology in 1948. Dr. 
Telkes built a $20,000 house with a 
$3,000 solar unit that traps and stores 
heat in chemical bins. The house is in 
Dover, Mass., and operated quite suc
cessfully during the winter of 1948. 
This house is shown in the lead pic
ture. 
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The heating unit was built into the 
roof of the five-room one story house 
in the form of a collector of sun rays 
consisting of an 800 square foot black 
metal sheet behind two glass plates. 

Air is circulated behind the metal 
sheet in ducts, and when warmed is 
conducted to "heat bins" at strategic 
points throughout the house; each con
nected to registers and each capable of 
serving two rooms. Warm air is blown 
from the heat bins through the re
gisters into the rooms. 

Dr. Telkes used Glauber's salt for 
the heat storage compound and the 
unit operates in such a way that heat 
can be stored for ten days. Since it is 
very rare for the sun not to shine for 

Dec. Zl 

periods of time exceeding ten days, 
heat is always available. 

The heating system costs virtually 
nothing to operate. The storage chem
ical lasts indefinitely and presumably 
will never have to be replaced. 

Another experiment using this type 
of collector but using no storage unit 
was conducted at the University of 
Colorado in 1947. About one-third 
of the test house was covered with the 
collector and approximately a 20 per 
cent saving of fuel was obtained dur
ing one winter. With a collector 
temperature of 110 degrees Fahren
heit, an efficiency of 35 to 40 per cent 
was obtained, but at higher collection 
temperatures the efficiency decreased 
considerably. The conclusion was 
reached that the use of the solar heat 
collector without the auxiliary heat 
storage unit is probably impractical in 
most locations. 

The sun wall collector is another ap
plication of chemical heat storage but 
differs from the system previously 
mentioned in that the containers absorb 
solar energy directly and there is no 
heat transfer medium to be circulated. 

In this arrangement the south wall of 
the house is replaced by the solar heat~ 
storage wall, leaving openings for con
ventional doors and windows. The ex
terior of the heat-storage wall is con
structed of two glass plates. 

night Loss 

Containers filled with the chemical 
compound and permanently sealed are 
assembled like building blocks to form 
the heat-storage wall. An air space is 
left between the glass and the contain
ers to accommodate an insulating par
tition, which is used at night to dimin
ish the outward heat losses. The ex
terior of the containers is coated with 
a suitable coating to absorb solar 
energy. The interior surface of the 
containers serves as a heat transfer 
surface to distribute heat into the 
rooms; it is in effect a vertical ra
diant heating panel operating at 90 
degrees Fahrenheit. 

Obviously the heat transfer into the 
rooms must be controlled to meet the 
variable heat load demand. This can 
be accomplished with an interior heat
control device. An insulating partition 
is placed between the glass panels and 
the heat-storage wall. This partition 
could be of a blanket-type insulation 
with aluminum foil surface and can be 
operated automatically with a solar
energy actuated device of the same 
type used for controlling street lights. 
In practice it was found that the in
sulating partitions should be raised 
in the morning and lowered at night. 
During the summer, the insulating par
titions are permanently closed, reflect
ing summer sunshine. 

Admission of heat from the solar
heat storage wall into the rooms must 
be controlled thermostatically to main
tain a constant room temperature of 70 
degrees Fahrenheit. The interior heat 
control device could employ the use of 
an insulating board placed on the in
side wall, leaving an air space between 
the insulating board and the containers 
for the forced circulation of the room 
atr. 

Probably the most practical method 
of solar heating at the present time and 
the only method that is tried and true 
is the use of large south-exposed win
dows which admit solar energy to the 
rooms. The room acts as a temporary 
starer of heat and can augment the 
heating system used. The eaves on the 

(Continued on Page 34) 
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A fluid catalytic cracker is the realiza
tion of the plans and the work of many 
men. It costs many millions of dollars 
-but it owes its efficiency to catalyst 
studies that begin in beakers that cost 
only thirty cents each. 

The ((cat" and the beaker symbolize 
the enormous range of our research 
work, which draws on nearly every 
phase of chemistry, physics and engi
neering in its effort to make petroleum 
products more· useful. And every new 
fact we discover about oil opens up 

new avenues of inquiry, new possibili
ties, new jobs. 

Many scientists, technical men and 
engineers work for Standard Oil. We 
choose them carefully, provide them 
with the finest equipment, and try to 
create an intellectual climate that will 
stimulate their best work. 

From their beakers and pilot p~ants 
comes the impetus that keeps Standard 
Oil in the forefront of industrial re
search, that provides thousands of bet
ter products so that millions of people 
can enjoy better living. 

tandard Oil Company 
(INDIANA) 
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Free heat 

(Continu.ed jt"om Page 32) 

south side of the house govern the 
amount of radiant energy admitted 
during summer and winter. 

An experimental house of this type 
was built near Chicago by Mr. G. F. 
Keck who was sponsored by the Illi
nois Institute of Technology. The ma
jor part of the south wall of the house 
was occupied by "Thermopane," a 
trade name for a sealed double-glass 
window with an air space between the 
two panes. These windows transmit
ted solar energy into the southern 
rooms. The heating system of the 
house was of the radiant floor type. 
On sunny days the solar energy was 
absorbed to son1e extent by the con
crete floor and furnished supplemen
tary heat for the conventional heating 
system. The fuel saving by using this 
method was as high as 30 per cent 
and on clear winter days the house 
became overheated with the regular 

heating unit operating at only a small 
fraction of its capacity. 

According to the experiments that 
have been performed to date, several 
conclusive statements can be made. 

It was possible to heat an experi
mental structure entirely with solar 
energy, using a relatively long term 
heat storage. 

. Fuel savings were obtained by using 
wmter solar energy with practically no 
heat storage facilities. 

Relatively high temperature heat 
storage is quite inefficient and unneces
sary. 

Relatively short term heat storage 
may be adequate in some southern lo
cations. 

Large glass windows or glass-cov
ered roof areas involve architectural 
problems. Large glass windows trans
mit excess daylight (glare) and re
strict privacy (fishbowl effect) which 
may be undesirable. 

In the final analysis it can be said 
that while solar heating has possibili
ties it will not be available for use in 
the average home for quite some time. 

(end) 

~ow often do y~u experience ,these feelings that 
you re about to turn 1nto a Cecropia Moth, Mr. Billings
ley? 

Marine diesels 
{Continued fr·om Page 30) 

to extend the pressure to all bearings 
on the engine with all moving parts 
completely enclosed. The general lu
brications are divided into two separate 
systems, one for the bearings and one 
for the cylinders . 

Bearing lubrication serves the double 
purpose of reducing friction in the 
bearings and providing a means for 
carrying away the heat of such friction 
as does exist. A pump, usually of the 
rotary type, draws oil from a sump in 
the engine base or from a separate 
sump tank and discharges it at 10 to 
30 pounds per square inch pressure to 
a main which serves the main bearings. 
This main may be in the form of a 
pipe outside the base or may be a duct 
cast in the base, but in each case it is 
connected to the bottom half of each 
main bearing so that the engine bear
ing is flooded. Part of the oil flows 
out of the end of the bearings and into 
the crank case, and the rest passes 
through a radial hole in the crank 
shaft to an axial passage in the shaft. 
This passage conducts the oil to the 
crank pins. Here again part of the oil 
flows out of the bearings and the rest 
of it passes out through axial bores 
in the connecting rods up to the wrist 
pins. 

crossheads 

In large crosshead engines all of the 
oil passes out of the wristpin bearing 
and falls into the crank case but in 
many trunk piston engines it passes on 
up into the engine pistons for cooling 
the latter before being discharged into 
the crank case. From the crank case 
sump it is either drawn by the pump 
or passes to a sump tank and begins 
its circuit again. 

Extensive r:esearch has been made 
on the application of the hydraulic 
clutch which eliminates the reversing 
process prevalent in all earlier marine 
diesels. The use of diesel engines dur
ing the war became extensive and in 
turn much emphasis was placed on the 
development of the diesel. 

(end) 
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A not her page /o1 1 

How to help a coal loader 
throw its weight around I 

The constant pushing, swinging, scooping action 
of a mechanical coal loader places heavy shock 
loads on the bearings. To carry these tough loads, 
engineers for leading mining equipment manufac
turers specify Timken® tapered roller bearings. 

hy Tl KEN® bearings can 
take the tough loads 

Due to their tapered design, Timken bearings take 
radial and thrust loads in any combination. Made of 
Timken fine alloy steel, rolls and races are caseQ 
carbu.rized to give a hard, wear-resistant surface 
with a tough inner core to withstand shock. Because 
the load is carried on a line of contact between rolls 
and races, instead of being concentrated at a single 
point, stress is minimized. 

I 
TRADE MARK REG, U.S. PAT. OFF. 

TAPERED ROLLER BEARINGS 

CAR!U.UIIUZ!i!D, 
W!i!AR-Rii!SISYANY 

SURFACE 
TOUGH, li:I!.ASYDC 

INNER COlli!! 

Like to learn more 
about bearings? 

Some of the important engineering problems you'll 
face after graduation will involve bearing applica
tions. If you'd like to learn more about this phase 
of engineering, we'll be glad to help. For additional 
information about Timken bearings and how en
gineers use them, write today to The Timken Roller 
Bearing Company, Canton 6, Ohio. And don't for
get to dip this page for future reference. 

NOT JUST A BALL 0 NOT JUST A ROLLER (C) THE TIMKEN TAPERED ROLLER <I::l 

BEARING TAKES RADIAL ~ AND THRUST -@- LOADS OR ANY COMBINATION * 
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friend of mine was telling me the other day 
how he turned in a postcard with his final exam 
blue book in Physics and attached a piece of candy 

in hopes of influencing the grade a trifle. In due time the 
card came back with a rather low grade and the candy 
missing, but in its place was an aspirin. Since a similar 
story appeared recently in the Reader's Digest, I am in
clined to doubt the validity of his statement, though it 
would make a good story to tell your one-and-only during 
one of those awkward silent moments while sitting on the 
sofa before her parents go to bed. 

Anyway, this friend was asking me if any plans were 
being laid for next l\!Iay's E-D A Y yet. So I took him by 
the hand and gently led him over to meet Dick Wood, 
recently appointed general chairman of ENGINEERS' 
DAY by Tech Commission. 

Dick explained to him the general setup being used 
this year and some of the changes and new ideas being 
used, and wound up by signing the guy :up to work 
on one of the committees. So, to save time and energy, 
Dick is going to write a page each month for the Log 
giving the latest details and plans so everyone will 
know just what is going on. It ,should be well worth 
your while to read' this coming series. 

Last month we had planned to give you an article on 
the placement service in this issue. Well, you know how 
things go during the vacation period, it just didn't get 
written. As a matter of fact, this whole issue is quite 
late for the same reason. Unfortunately, we also go to 
school. In its place we have an analysis of your · rights 
or priveleges as far as the use of the facilities of the Student 
Health Service is concerned. Very few students know 
about the free services available and even fewer take ad-
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vantage of them. You pay for the services as part of the 
"incidental fee" on your blood statement so why not take 
advantage of it? You will be surprised at what you c~ 
get. free or at a decidedly reduced rate. 

Before I forget it, there was a:n omission in giving 
the author of last month's editorial. Robert Lindquist 
was ·co-author of that little gem. 

These poor freshmen sure seem to have a hard time. 
One of the English instructors was telling me about a 
student of his who insisted on leaving the "ly" off many 
of his words. As an example to show him his mistakes, 
the instructor pointed to a rather nicely formed coed and 
said aDoesn't it make a difference whether I look at her 
sternly or . . . at her stern?" That was enough. 

This month even the cover reflects what is inside. That 
color picture .is an example of the modern approach to 
industrial .color dynamics. If you think John Hopkins 
has been raising heck around campus here with his paint 
brush, you should see some of the more modern factories. 
Anyway, this article goes into the whys and wherefores 
of such going on and gives the real lowdown. 

Then we have a descriptive article on the newest inno
vations in Ground Control Approach landing systems for 
airports. Nothing technical but just . the basic sections 
and how they are co-ordinated into the control system. 
Very interesting. 

Also holding forth as features this month are artiCles 
on the essentials of solar heating of homes and marine 
diesel engines. 

I met her in the garden, 
The lnight was still as death. 
I knew she knew her onions, 
I could smell them on her breath. 

With that we leave you until next month when again 
we will greet you from your PO box and bring you 
articles on Sales Engineering, hi-octane gasoline, and 
magnetic recording tape. 

W.E. C. 
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Diesel locomotive can roar across the 
Rockies- all on a movie screen in a 
prospect's office. All because photog
raphy can take huge things or small, 
and make them of a size for a salesman, 
teacher, or demonstrator to show. 

REDUCES FILING SPACE BY 98%- With microfilming, bulky rec
ords can be reduced and stored on a few rolls of Rlm. 67.5 draw
ings, 24" x 36", can be 1·ecorded on a 100' roll of 35mm. Recordak 
or Kodagraph Micro-File Film. And everything is quickly ready 
for reference in the Recordak or Kodagraph Film Reader. 

WITH THE SPEED of a flick of light, photog
raphy can reduce or enlarge accurately 

to scale, and without missing the tiniest detail. 
And that's not all. 

It can magnify tiine with the high speed 
motion-picture camera so that the fastest mo
tion can be slowed down for study. It can 
record the penetrating x-ray and reveal inter
nal conditions of materials and products. With 

MAKES MICROSCOPIC DETAILS CLEAR 
-Photography takes great magnifications 
produced by the electron microscope 
(20,000X) on fine-grain Kodak plates, en
larges and records them up to lOO,OOOX on 
Kodak projection papers. Previously unde
tectable details and new facts are revealed. 

REVEALS STIUJCTURE AND CONDITION OF METALS-X-ray diffraction 
patterns on Kodak films or plates provide important information concern
ing the crystal structure of metals. These patterns help show how alloys 
can be improved or new alloys made-give data on the effect of machining, 
drilling, and punching upon the structure of the material. 

movies and stills, it can repeat a story, time 
and again, without the loss of a single detail. 

Yes, photography serves business and in-
dustry in many important and valuable ways. 
It can work for you, too. If you would like to 
know how, please feel free to write for litera-
ture, or for specific information which could 
be helpful to you. Eastman Kodak Company, 
Rochester 4, New York. 

F CTI AL PH T RAP 
serves industrial, commercial, and scientific progress 



MAIN 

Will refrigerator doors stand up to years of 
slamming~ This device slams !·hem 350,000 
times, equivalent to 25 years' average use. 

Will vibration harm tubes for aircraft radio? 
G-E engineers developed equipment to 
shake them 25 times a second for 100 hrs. 

Is there a leak in the sealed-in G-E re
frigerating system? This instrument can 
detect leaks that would permit only on 
ounce of gas a century to escape. 

LEAK that would take years to deflate a tire is 
big enough to cause trouble in the cooling system 

of a refrigerator. How to devise test equipment sensi
tive enough to catch such microscopic flaws and 
eliminate them from General Electric units was also 
a tough test for engineering skill and ingenuity. 

But the G-E .engineer in search of solutions makes 
use of the stream of new ideas flowing from industry's 
largest technical staff-the more than 9000 scientists, 
engineers, chemists, physicists, and mathematicians 
employed by Gene1~al Electric. 

'The principle for the new electronic leak-detector 
now being used to check refrigerators came out of 

3 COPIES 

l!l lil lil 

the G-E Research Laboratory. Further development of 

it was carried on by the General Engineering and Con

sulting Laboratory. It was applied to refrigerator 

testing by engineers in the Company's Erie, Penn

sylvania, plant. 

To the consumer, this sort of teamwork means 

better, more dependable, longer-lasting General 

Electric products. To the engineer it means more 

varied opportunities, quicker development, the ad

vantages of belonging to an organization where 

emphasis on research and incentives for creative 
thinking are the tradition. 
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T HERE are enough miles of oil and nat
ural gas pipe lines in the U. S. A. to 

circle the wond at the equator 16 times! 
This vast, 402;.000-mile network is 

made up of crude oil lines, oil products 
pipe lines and natural gas lines. This 
network has helped to make the benefits 
of gasoline, fuel oil and oil products 
readily available to everybody ... it has 
helped to bring gas heating to many 
parts of the country. 

But this constantly-expanding under-

ground network is far from complete. 
It will require thousands more miles of 
pipe in the near future. To help meet 
this demand, United States Steel will 
put two more large-diameter pipe mills 
into operation in the next few months. 

The steel industry is a growing indus
try, not only in terms of physical plants 
and facilities, but in terms of personnel, 
too. At the present time, the number of 
United States Steel employees partici
pating in educational programs is ex~ 

ceeded in size only by the student bodies 
ofa few of our largest universities. 

The fundamental objectives of these 
programs are to assure employees maxi
mum opportunity for personal develop
ment and to provide them with a sound 
foundation for advancement within the 
organization. 

The training programs in United 
States Steel have become the "pipe line" 
to successful careers for hundreds of 
capable young men. 

AMERICAN BRIDGE COMPANY • AMERICAN STEEL & WIRE COMPANY • CARNEGIE-ILLINOIS STEEL CORPORATION • COlUMBIA STEEL COMPANY 

H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL COMPANY • GERRARD STEEL STRAPPING COMPANY 
MICHIGAN liMESTONE & CHEMICAL COMPANY • NATIONAL TUBE COMPANY • OIL WELL SUPPlY COMPANY • OLIVER IRON MINING COMPANY 

PITTSBURGH LIMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY • TENNESSEE COAl, IRON & RAILROAD COMPANY 

UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL PRODUCTS COMPANY • UNITED STATES STEEl SUPPLY COMPANY 



in transmission; Through the great 
resources of its research depart
ment Westinghouse developed a 
new orie-piece, oil circuit breaker · 
to handle these immense capacities. 

To test it, the U. S. Bureau of 
Reclamation routed the short-cir
cuit output of the six, 1 08,000-kva 
generators at Grand Coulee Dam 
together with the back feed over 
six, 2 3 0-kv transmission lines from 
the Bonneville Power Administra
tion system and· the ·Northwest 
Power Pool for a tremendous short~ 
circuit test. 

The resuh: interrupting-capacity 
ceiling raised {rom 3Y2 million to 
7Yz million kva. 

Research, plant improvement for commitment .•• 







teof the thousands of parts that, make 
up a modern car, nearly all of them 
are made better by the touch of prod
ucts made by the Norton family .. That 
also applies to just about every other 
industry, large or smalL That's why I 
like' my job of making better products 
to make other products better." 
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a yea 

I WONDER how many times the following conversation ha.s taken place between 
a senior and some soph? "Hay Mack! Youse want to join our school's engineer-
ing society?" . 

"What's in it for me?" 
"Well, for only a buck a year youse get a cut-rate on da national organization's 

magazine, about once a quarter we goes to some brewery on a inspection· trip, and 
in da spring we have a big blowout with what money is left over." 

"Sounds OK to me. Here's my buck." 
That is how things have gone since about the fall of 1946 when the big 

enrollment increase started. You joined the society for those three reasons 
and that was about all the society had to offer. I wonder what ever became 
of the educational value of these societies? · 

In the ·last year several of the societies have really taken hold and given their 
members a terrific and worthwhile program. 'A.S.M.E., for example, is sponsoring 
all sorts of things from job placement meetings to student faculty mixers. Over 
in the School of Mines, they show movies during .as many lunch hours as possible 
to the benefit of students and instruCtors alike. · 

Other societies have ~at on their ---·- and done practically nothing. 
There are a multitude of things the societies can do, and most of them involve 

very little expense. Movies of all types are .available for just the postage, inspection 
trips to places of professional interest (I like my beer too), student-faculty get
to-gethers, speakers of all sorts, all can be combined into a fine program. 

I feel that the idea of student-faculty mixers is an extremely fine idea. If 
the faculty is to recommend you to some company for a job, they must know 
you ·better. They certainly won't recommend anyone when they don't even 
know what the guy looks like. 

A big angle which I think most of the societies are passing up is closer co
operation with the state section of their particular society. They can be sources 
of much help if approached in the right way. Of course many times the state 
section is atfault is pointed out by Mr. James F. Fairman, President of the 
A.LE.E., in the December issue of Electrical Engineering: 

"In ·spite of these evidences of our altruistic interest in the students as 
future members of the profession it sometimes seems that we are more con
cerned about enlisting them as future members of our several organizations 
and that more effort is directed toward using the student branches as recruit
ing agencies rather than as a means of supplementing the formal education of 
the students with information and points of view which would better prepare 
them for entrance into a profession." 
So how about it you society presidents and program chairmen? We aren't 

objecting to the brewery trips and picnics, but how about giving us a little 
more, especially along the lines mentioned earlier. in the article? 

Bill C ron.qttist 



High octane, antiknock gas, hydrogenation, they're every-

amount of trouble with his Delco light 
plant engines knocking under load, and 
he assigned Midgley the task of eli
minating this annoyance. Midgley 
found that when a blue flame was pro
duced by an engine it didn't knock arid 
a white flame characterized a knocking 
engine~ He believed the use of a dark 
colored dye solution would prevent this 
white flame and its result~mt knocking. 
By chance he used a mixture of iodine 
and fuel which to his amazement 
stopped the knocking. I0dine was too 
expensive to use commercially in this 
manner so he began to search for a 
substitute. It required about 15,000 
more experiments before he stumbled 
onto a compound called tetra-ethyl 
lead, which performed as he desired 
and was also plentiful and inexpensive. 
Further experimentation was required 
to stop the harmful effects this lead had 
on engines. The ·element bromine was 
the solution, as he found it would react 
with lead to form a harmless compound 
of lead bromide. Consequently, a big 
plant was erected at Wilmington, North 
Carolina, for separating bromine from 
sea water. All told, Kettering and 
Midgley had spent $4,000,000 to eli
minat~ engine knock, but it still re
quired a great amount of publicity to 
make the oil. and ·auto companies cog
nizant of .the benefits. to be derived 
from the use of tetra-ethyllead. 

General lV[otors by this time had 

photos courtesy Gene1'al Motors 

more information abo,ut engine. knock
ing. They built large windows in the· 
sides of an engine. cylinder and used 
a motion picture camera to record the 
explosions. By slowing down the de-: 
veloped films, they made the discovery 
that knocking was caused by the pre~ 
ignition of fuel. The tetra-ethyl lead 
slowed down the r'ate of combustion 
and eliminated the pre-ignition knock 

Tetra-ethyllead was .first offered for 
sale in 1923. It was hot mixed with 
the gasoline before its sale to the con
sumer, but it was addedby drops to the 



gasoline was 

In about 1935; tetra-ethyllead began 
to be introduced in regular grades of 
gasoline and by 1941 about 4 out of 
every 5 gallons of gasoline contained 
it. Today it is difficult to buy gasoline 
at filling stations that dees not contain 
this anti-knock compound. Many low
octane gasolines are now brought up to 
the standards required by modern cars 
by the· addition of this compound. 

In 1941, the army required large 
quantities of high-octane gasoline. 
They tried to attain this high level by 
the addition of large amounts of lead. 
This is not profitable as. the maximum 
lead an auto· can economically utilize 
in its gasoline is about 3 c.c. per gallon 
as compared with 4 c.c. for the air
plane.·Any increase over these ratios is 
detrimental to the spark plugs in the 
engines. 

Prior to 1943, when the refineries 
distilled crude oil ; the volatile part, 
which vaporized and ran down through 
the cooling coils, was gasoline of very 
poor grade. The chemists found that 
by increased . pressure and heat they 
could "crack" the larger, heavy mole
cules into smaller ones to produce high
octane fuel. This thermal cracking 
process was an important step toward 
increasing the octane rating of a fuel 
without the use of lead. 

Eugene Haudry invented a process 
for converting low-grade oils into high
octane gasoline. He used day pellets as 
a catalyst to break down the molecules 
and rearrange them. This enabled the 
refineries to exert more control over 
the cracking and it ptoved to be a more 
efficient method than that of thermal 

John Decke:r 'ZV:ent to Winona State 
Teachers' college, actively P•avrticipating in 
many sports thevre before he entevred the 
service. After sweating, with an ack~ack 
group irt1 Panama, .he "bogged down" in t'he 
Philippim1es as leadievr of a ground crew wnrit~ 
He says he h1a.d movre trouble with the 
Philippinos .than the Ja,p prisoners, partic
ularlv 1.eri.th one who ransacked his tent and 
absc~nded with his clothes one night. His 
group was later transferred to Guam, and 
soon after he wa.s released as a capta.in. 
John'.will gra:duate from his ME oourse in 
the spring of '50 and then hopes to work 
with · internal combustion engines. He is a 
member of ASME, and, in his leisure time, 
builds his own boats which he sails on Lake 
Minnetonka every su,mmer. 

cracking. The fuel produced by the 
Haudry process was of such high oc
tane rating that it was used as a base 
stock for aviation fuel. It will be noted 
that, as in thermal cracking, the use of 
lead does not enter into this process. 

ess is just the reverse of cracking 
much as the, small molecuks o 

Following Haudry's invention, the 
chemists perfected a new process called 
"Hydrogenation Cracking" which can 
completely convert ·all of a crude oil 
into gasoline. The heavy oils are sub
jected to high temperatures and pres
sures in the presence of hydrogen with 
a catalyst. It is recycled in this same 
atmosphere until it is distilled into 
gasoline. This is an expensive process, 
and it probably will never be developed 
for use commercially. 

Abottt this same time a process was 
discovered whereby gasoline was pro
duced from the hydroc"arbon gases in 
natural gas. The resulting fuel was 
called "Polymer" gasoline. This proc-

are made into large ones. 
gasoline usually produces an octane 
ing · of approximately 82, but 
blended with a lower octane fuel it 
liks a 100 octane gasoline. 

results 

As a result 
cracking and other imprmren1ertts,.',tl'le.~'C'2 
yield of . gasoline has been 
from 10 to 12 per cent to the prPcPnt· ............ . 
average. of about · 45 per cent of t:he~• ,,. ·> 
crude oil. Cracking contributes 
proximately half toward the 
gasoline production. 

At this time, there are no au~.VL.UV•+•··'" .. 
engines on the market which will 
over 95 octane fuel economically; 

(ContimtAed on Page 22) 

An operator adjusting carburetor throttling controls on an electric dynamometer 
and engine, designed to duplicate road testing conditions. 



by DAVID BENNET'F 
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Now used in the home, school, radio, and for master record
ings, magnetic tape may eventually replace the movies' sound 
track. 

recording is not a 
new idea. The first patent on 
it was issued during the Civil 

War, although it wasn:t until the 1930's 
that its development really progressed. 
It v.ras the development of the high 
fidelity vacuum . tube amplifier during 
that time which gave it its boost. 

l\ifagnetic .recording in this country 
first appeared in the form of rolls of 
magneti<;: recording wire. At the same 
time the Germans experimented with 
magnetic tape recording and produced 
the first commercial magnetic tape re
corder. This recorder was ca1led the 
Magnetophone and was used exten
sively by the Germans during World 
War II for rebroadcasting important 
speeches. Now American producers 
ate turning out very fine tape recorders 
themselves. · 

The prii1ciple of magnetic tape re
cording is quite easily understood. The 
most important part of the recorder, 
upon which the tape is used, is the 

·recording head. It is merely a specially 
<:Iesigned electromagnet which is quite 
small. The gap between pole ends is 
.001 inch or less. The magnetic tape 
consists of a plastic or paper backing 
coated with a special magnetic iron 
oxide in a binder. The oxide coating 
is capable of being magnetized and of 
holding magnetization. 

The tape, with the coated side in the 

closest possible contact with the mag
netic head, travels across the gap be
tween the poles in a direction which 
is perpendicular to the gap. The proper 
head alignment is very important so as 
to insure good response when the re
cordi11g is played back on a different 
machine. By the same token, constancy 
of tape speed is also important. 

sound amplified 

Speech or music from a microphone 
or from a radio or phonograph via a 
direct connection to the recorder is 
amplified ·and sent to the recording 
head together with a supersonic A-C 

· bias of 30,000 to 80,000 cycles per sec
ond. This bias is sent to the recording 
head along with the audio signal and 
disturbs the magnetic media to make it 

-more sensitive to signals of low inten
sity. 

As i11e tape passe.~ the recording 
head at· constant speed, the variations 
in the audio signal cause variations in. 
mag'netic Hux across the gap between 
the poles. The varyirig magnetic field 
produces n1agnetized bars parallel to 
each other and across the width of the 
tape. The spacing and density of these 
magnetic bars depends upon. the fre
quency and iritensity of the signal re
ceived from the recording head. These 

bars are not ordinarily visible to the 
naked eye, but they may be made visible 
by a special process used by the manu.:. 
facturer. 

While recording,. the tape is first 
passed over an erase head which erases 
all previous magnetization; Through 
the erase head is passed a current 
which produces a magnetic field of suf
ficient intensity to saturate the tape 
completely, thus magnetizing it to the 
limit. This removes any previous mag
netic pattern. 

Both A.C. and D.C. are used for 
this erase. D.C. erase may be obtained 
by using direct current on ·the erase 
head, or by .making the erase head a 
permanent magnet. A. C. erase is ob
tained by using a supersqniccurrent of 
30,000 to 50,000 cycles per second. 
(Usually from the source of the bias.) 
As the :tape leaves the magnetic field 
it is subjected to steadily decreasing in
tensities of alternating flux until it is 
relatively neutral magnetically. For a 
low noise level, as is required. in radio 
broadcasting and master · record mak
ing, A.C. er(lsemust be used. Also, the 
wave forms of both the bias and erase 
currents must be as close as possible to 
a perfect sine wave. Such a wave form 
is important in reducing distortion. 

play ~ack 



l\fagnetic recording tape is either, 
paper or plastic backed. Both types of 
backing are equally strong, but for 
fine recording, the more expensive 
plastic backed tape is preferred. The 
paper backed tape is good enough for 
hoine recordings, but for radio rebroad
casting and other commercial record
ings, plastic tape is the best. The rea
son is that its relatively smooth sm·face 
allows a more ]evel trav~l over the re
cording head, and therefore a more 
unifon~1 quality of reproduction re
sults. 

The plastic backing is of cellulose 
acetate, the best material available for 
such a purpose. Cellulose acetate has 
good. tensile strength· plus good stability 
under varying conditions of tempera
ture and humidity. 

Commercially available recording 
tape comes in lengths of 150, 600, and 
1200 feet, all of which are one-fourth 
inch wide. These tapes are run through 
the recording machines from 394, 
inches per second to 30 inches per 
second. Good enough quality is ob
tained from 394, inches per second tape 
for home use; but for ·commercial high 
quality reproduction, the faster tape 
speeds are preferred.· At· present, the 
industry has standardized four dif
ferent tape speeds. They are 3%, 7Yz, 
15, and 30 inches per second. The 

... ·.m···.<•.·· ..... higher speeds of the commercial re-

corders' are necessary· ·to secure good 
fidelity at the higher audio frequencies. 

Most recorders record and play in 
}~ hour increments ; a few being able 
to play for a full hour with no added 
attention needed. 

The tape is easily· cut and spliced 
back together with a special Scotch 
brand tape which doesn't affect the 
sound-reproducing properties of the 
tape at all. 

tape in radio 

Today 35 major radio programs on 
the four leading networks are recorded 
on magnetic sound tape for later re
broadcas( over the air. By using the 
tape method of recording, a longer pro- home now.· 
gram can be recorded and later edited 
by means of. cutting and splicing the 
tape. This permits the producer of the big bug 
program to include only the best por
tions and at the same time fit the broad
cast record to its alloted time. The 
net result is a better timed and more 
interesting program. 

Radio broadcasting isn't the only job 
for magnetic recording tape. Many 
record companies use tape for their 
master recordings, and the motion pic
ture industry is experimenting with it 
as a possible replacement for the movie 
sottnd track. 

Magnetic tape recording als~ is used 
in schools and in the home. The ordin
ary domestic tape players not only play (end) 

The modern tape recorder, as shown below, a development of Civil. War times, 
will both play the magnetic tape a:nd record. 



ficulty during fabrication, and after 
examining the microstructure, can sug
gest a solution. 

The chemical analysis of a steel or
dinarily is of little value, because one 
may have almost an infinite number of 
different microstructures for a single 
chemical composition. Many different 
heat treating practices are used to alter 
the physical structure of alloys while 
they still remain in the solid state far 
below their melting points. For ex
ample, a plain carbon steel of about 
1 per cent carbon may possess a tensile 
strength varying from 120,000 to· 250,-
000 lbs. per sq. in. and still have the 
same chemical composition, but, . of 

Photomicrograph of a stainless steel 
pressure . vessel. The dark lines are pre
cipitated carbides. 

by DR. RALPH l. DOWDELL 

and W. B. f. MacKAY 

photos courtesy Ba1tsch & Lomb 

course, a very different physical com
position or microstructure. 

Two general types of microscopes 
are in common use in metallurgy. The 
older variety is the well known upright 
instrument similar to those used in 
medical or· biological work. A .more 
elaborate type is the inverted micro
scope such as the B & L Metallograph. 
This latter model with its accessories 
cost in the neighborhood of $6000 as 
compared to the average upright type 
at $400. While the large research mi
croscope is an impressive piece of 
equipment and possesses certain ad- . 
vantages for .specialized work, it ·is 
basically just an ordinary microscope 
built upside down so that the speci~ 
ment is inverted on the. stage and fitted 
with a camera. 

The vast majority of industrial prob
lems can quite readily be handled by 
the smaller upright microscope. This 
fact is often overlooked by the smaller 
company which is not always in a 
position to invest in the larger unit. 
In this connection; a relatively small 
Twin City manufacturing concern 
quite recently purchased a microscope 
to aid them in checking welds on a 
number of governme:r.~.t contracts. This 
small outlay has paid off handsomely 
in bringing their work up to aircraft 
standards and also· has been very bene
ficial in actually allowing the ·welders 
to view some of their own welds. ·Most 



1Vl,eta.Uti1~g-y has • co
.v,.,.~ ....... H .. u.· to the best of its ability in 
~nswering many thousands of ques
tions on metals and alloys which have 
affected the economics and general wel
fare of the people living in the north
west area. These questions often in
volve fields far removed from pure 
engineering ·as for example, arche
ological identification of meteorites 
broken church bells, and corrosion of 
caskets. The Department has no ac
. tual record of the many problems which 
have arisen over the years, but it does 
have. a rather complete list of the im
portant consulting cases involving the 
solution of industrial problems. It was 
thought that some classification of 
these problems might be of interest to 
engineers and engineering students. 
The general picture can best be ob
tained by examining the accompanying 
chart. A detailed brief of all cases is 
out of the question, however, a few 
examples out of the major divisions 
may. help to illustrate the part played 
by the microscope. 

The largest single classification of 
problems presented in consulting work 
to the Department of Metallurgy in
volves heat treatment. This is one 
field in which the microscope is in
yaluable. An example· is the case of a 
stainless steel pressure vessel, a photo
micrograph of which is shown, which 
failed after a few hundred hours' 
service due to cracking. The operating 
temperature was relatively low, inter
nal pressure high but quite normal for 
its design, and the acid solution it 
contained should under normal con
ditions cause no deleterious effect. 

The microscope showed that the failure 
of this shaft was due to poor design. 

What then was the cause of failure? 
One glance at the microstructure is 
sufficient to tell the story. 

An excessive amount of carbide has 
precipitated out to form a continu
ous network along the grain boundaries 
and even along certain crystallographic 
planes. This condition gives rise to 
several things, first, the structure be
comes brittle due to the grain boun
dary network of hard carbides, and 
secondly, the corrosion resistance of 
the structure is lowered by the de
pletion of chromium from· the grains. 
The building up of carbide in the 
grain boundaries establishes an appre
ciable difference of potential between 
the boundary and the grain. This sit
uation is ideal for intergranular em
brittlement. 

Upon checking the actual heat treat
ment given, it was found, as was sus
pected that the vessel was heat treated 
like a plain carbon steel. This incor
rect lower temperature treatment failed 
to control the carbide precipitation and 
succeeded only in aggravating the 
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parts fail in service due to a phenome
na we call "fatigue." This term, which 
is a misnomer, refers to that type of 
failure where a cmnponent develops a 
very localized area of high stress con
centration which results in a crack that 
eventually progresses across the sec-

· . C a\'ie hardening a1td de
carburiza,fion 

Correlation of mech. 
P1·operties 

Materials specifimt~mzs 

Hlclding mtd brazing -• • • 
Electro·Plating a1nd coat- • 

ing· of m.etals 
Boiler failures • 

• • • 
I 

s1s I 

Bar chart of 1039 consulting jobs showing frequency distribution of. principal 
types. of problems, 95 per cent of· which involved the use of a microscope. 

tion. until the remaining material .can 
no longer support· the load. Engine 
components such as crankshafts, for · 
example, which are dynamically loaded 
and subjected to a high number of 
stress reversals are found to be ex
tremely susceptible. The detection of 
fatigue is not feasible until a crack 

' has already started, thus it is very in
sidious when acting upon highly 
sttessed and important pa1.-ts. As this 
type·. of .. failure accounts for 80-90 per 
cent' of all failures encountered in 
highly loaded machine parts, it is the 
cause of many personal injuries. and 
resultant lawsuits. 

·Perhaps no single type of failure in
volves. so many phases of engineering 
as fatigue. Everyone from the design-

··.I::r·:·:,.,., ·:' ... ·.· .. ···•· er, production. engineer, metallurgist, 
maintepance engineer, and operator, 
can, at- sometime or other, be accused 

the center which was the last section 
to fail. In this particular case nothing 
abnormal was found insofar as the 
manufacture, maintenance, or opera
tion was concerned. The microscope 
:was ert1ployed to check the heat treat
ment, detect any signs of decarburiza
tion at the surface, and to check the 
general cleanliness of the steel. From 
a metallurgical angle, it was satisfac
tory. All other factors being· absolved, 
the failure was laid solely to poor de;... 
sign. It was recommended that the 
sharp corners at the bottom of the 
keyway be filleted in an effort to re
distribute the stress more uniformly. 

It is <;ammon for engineers not ful
ly conversant with fatigue failures ·to 
invar-iably lay the blame on ((faulty 
material." The fact that a concern such 
as General Motors claims that only 
10 per cent of failures can: be attrib-

eye tnrunes 

Amongst the smaller case classific(;l
tions are several which involve eyein
juries where small metallic or non
metallic particles have accidentally 
pierced eyeballs. The problem usual
ly has been to identify the particle 
which is normally about the size of a 
pin· head, and show whether ·or not it 
originated from tools or from material 
being fabricated. Legally, a. corpora
tion is responsible for the maintenance 
of their tools and must eliminate 
flanged shanks on cold chisels for 
example, so they are not prone to 
cause personal injury. Cases have oc
curred where it" was very doubtful if 
the foreign particle could possibly have 
been picked up at the place of work. 

The cases listed involved· froni one 
to twenty items with an average of 
about four metallographic specimen 
preparations and examinations per 
case. Of these cases, there were only 
58 investigC~;tions requested by either 
law firms or in'surance companies, and 
of these, half were settled out of court. 
This would indicate that only ·about 
five per cent of these industrial prob-' 
lems involves litigation. 

Physical metallurgists throughout 
the world are busy on an ever increas
ing scale in the advance of scienc& and 
industry. Whether on recent work on 
"superalloys" for gas turbines, long 
range research projects on the many 
metallurgical problems involved in the 
use of atomic power, or finding out 
why the local boiler failed, the mi
croscope retains its importance. It is 
true that many additional techniques 
such as X-:-ray diffraction, dilatometry 
and a host of others. are employed, but 
none detracts from the stature of the 
microscope. The .. ·.big advantage in 
trouble shooting with the microscope 
is that it usually affords some kind of 
proof or further line of • attack rather 
than a guess as to why the "weak 
link" failed in· service. The use of 
more optics, eyes and microscope com
bined, ·and less juggling and unsub
stantiated theory or.· mere guesswork 
will materially benefit the* rna j ority of 
industries dealing with h1etals, the fun
damental engineering material. 



HOSE ofyou who are to graduate in June or in the 
summer are no doubt thinking about what you will do 
after graduation. It seems an appropriate time to pass 

on to you, some facts on the placement of last year's 
graduating class of the Institute of Technology. Dean 
E. W. Johnson of the college of Engineering gives a great 
deal of his time to the matter of placement, which is natur
ally so important to you. He has explained the situation as 
quoted in the following paragraphs. 

"During the years after the war there were not enough 
graduates from our 'engineering and technical schools to 

. supply the needs of industry. Companies actively competed 
for the graduates and a large number of company repre
sentatives came to the schools for ·interviews. The gradu
ates had a good choice of positions. Many had several of
fers from which to choose. 

"However, this situation did not continue. The num
ber of graduates was rapidly increasing; there now was 
competition for jobs rather /than ·competition for .men. 
This change took place during the fall of 1948 and the 

· winter·of 1949. It now became necessary 1for the student 
to sell himself to 'the companies through letters, through 
vishs for interviews, or both, and in this manner many 
positions were found, \both with larger com:panies and 
with. smaller,companies who now ·employ more )technical 
graduates on their staffs. 

"To get as accurate a picture as possible of the employ
ment record of the class of 1948-49, questionnaires were 
sent to the graduates of whom we had no record of em
ployment. The total number in the class is 1237. A tabula
tion of the returns of the survey shows that 57 are unem
ployed. While the replies are not complete,. on the basis· 
of the returns the overall percentage of unemployment is 

· les·s. than ten per cent ; that is, more than ninety per cent 
of the class have found positions iii industry and business 
or are taking graduate ··work . 

"The demand for meh with graduate degrees has. re-

mained at a high level and there is :no difficulty in plac
ing them in good positions. It is apparent from 1inquiries 
that 1the need for men with graduate training has been 
only partially satisfied and the opportunities for· these 
men should .continue to be good. , 

"While the size of the graduating class this year is large, 
the size of following classes will decrease rapidly, as is in
dicated by the decrease in freshman enrollment. The need 
for. technical gr;aduates in almost every field, on the other 
hand, is much greater now than before the war. These 
factors indicate that while employment may be a little slow. 
for a while, conditions should adjust so that the.great ma
jority of graduates find suitable employment." 

It shot1ld be remembered that conditions under which 
·everyone with a bachelor's degree is assured of a choice of 
jobs are abnormal and not particularly consistent with a 
tradition of competition and enterprise. The adjustment of 
conditions that. Dean Johnson indicates merely means a re-
turn to the healthy state. of affairs where you will have to 
be good to get a good job. , 

More subjective than the statistics on our own gradu
ates, but also interesting, are the salient :findings of a study 
of opinion among executives in American industry made 
last year by Rensselaer Polytechnic Institute. Of 561 lead:! 
ers of industry, 76% believed that the demand for research 
scientists and engineering specialists would increase during 
the next ten years. Ninety per cent saw a growing demand 
in business and industry for executives and managers who 
have a background in engineering .. At present about 40% 
of the executive and managerial positions are held by grac1:.. 
uates of colleges of science and engineering, even though a 
number of the industries whose opinion was sought were 
service, food, leather, and specialty industries, which employ 
·few engineers or research scientists. 

It is worth "while to emphasiz·e Dean Johnson's re.,. 
mark that thereiis still a great shortage of men with po;st~ 
graduate degrees in engineering. Those of you · who · 
are able scholastically and financially should gi:ve very 
serious thought to continuing in graduate· work. The 
figures for earned degrees ~conferred in engineering in 
1948-49 show that for nearly 44,000 bachelor's degrees 
there were ·only one-tenth the number of master's de
grees and less than a hundredth of the. number of doc
tor'!:' c}'egrees,. All statistics seem to show that addi 
time·. 'dev(>ted to work toward advanced degrees pays 
9-ividends. in respect to ;rapidity of promotion, rate of 
increase of pay, as well as to the more intangible· factors 
which make 'up success in professional work. 

A.F.S. 



Dean A. F. Spilhaus and Professor 
Newman Hall have been appointed 
members of technicai subcommittees of 
the National Advisory Committee for 
Aeronautics .. Dean Spilhaus was reap_; 
pointed to the Subcommittee on Meter~ 
ologital Problems, and Professor Hall 
was named to the Subcommittee on 
Combustion. This announcement was 
made by Dr. Jerome C. Hunslater, 
Chairman of the NACA. 

Members of the NACA's twenty
seven technical committees and sub
committees are selected because of 
their technical ability, experience, and 
recognized leadership in their special 
field. of competence. They serve in a 

·personal and professional capacity 
without compensation in contributing 
their knowledge toward formulation of 
the research programs required for the 
country's air leadership. 

Responsibilities · of subcommittee 
members include : Advising on prob
lems related to the assigned technologi
cal field of the technical committee or 
subcommittee, reviewing research in 
progress both at N ACA laboratories 
and at other organizations throughout 
the country, recommending research 
projects, and assisting in co-ordination 
of research programs. 

Congratulations, Dean Spilhaus and 
Professor Hall. We realize the inter
change of · ideas and information by 

·subcommittee members has an import
ant and direct bearing on the nation's 
continuing progress in aeronautical de
velopment. The appointment to one of 
these technical committees, in addition 
to involving hard work, is quite an 
honor, and reflects to the credit of the 
University of Minnesota. 

Hm! What do you think of Don 
Forfar's nightmare? I mean the :car-:
toon at the top of this page that was 
the result of his nightmare. I'm · ~er_:
tain you would need several guesses· to 
tell the forethought required for such 
a masterpiece. 

Chems chatter and plan 
An A;nerican Institute of . Chemical 

Engineers Award for Scholarship was 
presented to John K. Munson at the 
scheduled meeting ofJanuary 17. John 
received this award for having .·the 

·highest scholastic average in his class 
for his freshman and sophomore years. 
The pin ·John received was the subject 
of conversation until Carl Taylor, for
merly with the Bureau of Mines Ex
plosive 'Division, took the floor with 
his topic . for the evening, "Industrial 
Explosive." 

With all this activity goingo~:I am 
wondering where the· Chem,. ~'s.Jound 
time to make plans for the All..:Chem 
Banquet. 

Dwight Johnson has been busy put
ting up pqsters. At the main entrance 
of the ·Chemistry Building there is a 
huge convertible (pictured) placed in 
view .of everyone who as much as 
comes near the door. Massive lettering 
greets the oncomer with, "We are go
ing to the All-Chem . Banquet." The 
speaker of the .. evening has been se
lected. C. A. Johanson will. speak on, 
"Life of the Atom-'-Private Attitude." 

AXE men 



Professor Richardson, former ad.., 
visor to the TECHNOLOG and to the LoG 
Board, is teaching two English classes 
at Rollins · College in Winter Park, 
Florida. 

movLes 

to UC:I.l<Ul\~C:: 

own , attended all the events 
on the agenda in Duluth. ·· M. E. Hurst; 
Provincial Geologist of Ontario, spoke 
on "Iron Ore Resources of Ontario" 
that afternoon. That was a good send
off for the Annual Iviining Symposium 
conducted by the Continuation Study, 
Center of the U. of M. on January 17 

_and 18. Oh, sure, the fellows thought 
about staying for this, too. After a 
cocktail hour in the Arrowhead Room 
of the hotel the'y were absolutely posi
tive they would stay. 

At the Symposium, papers were pre-

· sented which told of equipment neces
sary and methods for treatment of 
intermediate ores. If Minnesota is to 
stay in the ·field as a great supplier of 
iron ore, economical treatment of ore 
which can be separated from the gan
gue by washing is necessary. (Revision 
of a quote by Louis Lund.) 

The trip was an informative one to 
say the least. "Orchids" to the State 
Chapter for sponsoring these men on a 
trip of such genuine -interest and value. 

The School of Mines Soc:iety has 
been busy showing movies from 12 :00 societies emote 
to 1 :00 P.M. on Tuesdays. Why don't 
you come· over? Eat your lunch while 
you are- watching the movie. If you 

_ get there a little early you may find 
some of the members deciding on E
Day plans for the society. Help these 
-fellows out with some of your ideas. 



BOUNCER Stationed at the registration door, his delight 
· in life is to· throw anybody out of line who can't' pass· a quick 
health exan1, recite their honor point ratio out to eight 
decimal places, and swear to take public health and private 
lines. At Verdun, "They shall not pass!" At 136E, HThey 
shall not register!" · 



by BOB LINDQUIST 

.BOB THAVES 

TALLY HAPPY This character is responsible for the di~~ ·· ··::,:::'.,'::·:.;: iilllll 

appearance of two M.E.'s. They are still wandering in sotne 
obscure heating tunnel looking for someone to tally ·1-J.J.''-'J.J.JL· ..... ,,.,...,,, •• 

in subsurface heating. No spot on can1pus is too remote-~""~······· 
hitn to send a neophyte engineer. San Sebastian, 
too, Towell Hall~ and Au Qua Ching have known the 
of engineers in search of somebody who would tally 
in Theory of the Theory of the Rennaisance Theory. 

yratnids. She registers tnath courses, while register
rig very well with the engineers who have only seen 

e with "Thou shalt not" in their face, she radiates 
hou tnight." This oasis in a desert of disillusion has 

kept many an engineer fron1 giving up the fight. 



an overlooked factor in his educa-

OES intelligence pay more in business than person
ality? A couple of weeks ago this question was noticed 
in one of those Explore Your Mind columns. The 

,,,,, .. , .. ,, ,, '··· · , .. answer proved quite interesting. A study made at Purdue 

''''"'/,(;'' .. ,.,.,,,/:':'.: 

'l.J.niversity of engineers five years out of college ·showed 
that "superior personality" paid six times as much as 
"superior intelligence." 

Looking at this from a purely mercenary viewpoint, which 
.... '''··'' ,,,-.,- engineers tend to do, it was Rated that of all the courses 

,::m':.',,::::~<'.', in our four or five year struggle none were concerned 
with the development of a "superior personality." 

Now, what do you suppose they mean by a "superior per
sonality"? One definition is as follows : 

The· ability : to work with· their fellow man in close co
., ...• ':.:,.,{)r,u:'mation, to lead rather then follow, to make friends 

'',r,>'C JQUI.ckJly and easily, to speak and write clearly, to assume re-

I'm kidding. Just for an 
needed are listed below: 

1. Draftsman 
2. Truckdrivers 

· 3. Posters makers (No experience needed). 
4. Mechanics 
5. Sportsman 
6. Contact men 
7. Typists ( 5 words a minute or better). 



..... 
/ 

l J \ 

I. F you are over six feet tall; have a "How to win friends 
_ and influence people" personality; were a BMOC; and 

can boast of a 2.5 H.P.R.-you can sit down and relax. 
Jobs wiU not be hard for you to find, in fact, they will find 
you. For the rest of the thousand odd slipstickers who will 
graduate this year, the word _is start your pia~ of attack 
now. 

This is the gist of the advice I was able to gather in talks 
with five members of the Institute of Technology's Place
ment Service. 

Professor Arideen of the M.E. Department was able to 
give the figures on the changing employment situation in his 
department. Two years ago the Placement service saw over 
80 per cent of the ME graduates get offers before they 
we're out of school. Last spring only 15 per cent of a much 
larger class hired before graduation. However, over 90 
per cent of that class now reports that they are employed. 
These figures are closely approximated by those~ from other 
departments. In fact; the general run of such figures shows 
that while most IT men will no longer be -hired while still 
in school, they will find employment-and in practically the -_ 
same proportions as a few years ago. 

AU job offers that come_into the main placement of
fice i:n 133-E are listed on the bulletin board unless the 
firm ;specifies 'the number andjor the type ~f student 
they wish to ,interview. In the latter, case, these letters 
are turned over to the department placement represen
tative concerned. The department head's job is to match 
the {requirements of the job with the :students in ,the 
gr~duating class. I:n most cases this is a matter of 
H.P.R. and course option taken. Many times firms write 
directly to the department placement head or .some other 
member !of the staff. These offers are handled ip the 
same way as those coming through the main office. 

Of course, in some departments the importance of the 
Placement Service is in different lines. Professor Dodson 
of the Chemistry Department says that he does a great deal 
of his work with students going into graduate work. So 
far he has not had any difficulty placing these men, and 
there does not seem to be any forseeable change in this 
type of placement. Professor Dodson also seemed to have 
little trouble placing students with high H.P.R.'s, and even 
the rest of the chemistry students must make out all right 



60 per . ceht more 
gallon at the same speed plus an in
crease in performance. These tests led 
to the development of the high-com
pression "Rocket" engine. by Kettering 
of General Motors. This engine oper
ates most efficiently on 90-95 octane 
fuel. It is difficult to predict where 
this increase in compression ratios 
will eventually reach a ,rnaxitnum ; but 
it is evident that as long as fuels con
tinue to improve, engines will also. 

At present, the cost of regular good 
grade gasoline is 28.5. cents per gallon 
-:-the 92 octane fuel is about 32.5 cents 
per gallon or 4 cents per gallon more. 
The , reported increase in mileage ob
tained with new high-compression car 
engines has not created any large sav
ings of money based on the gasoline 
cost per mile, but the increased perfor
mance obtained more than satisfies 
most new car owners. Prior to 1942 
the price of 100 octane fuel was about 
six cents per gallon higher than regu
lar,. and. the cost per increased octane 
number is being decreased as more re
fineries go into the production of the 
high-octane fuel. Even if this differen- greater 
tial does not decrease to any great ex-



So complex are present scientific 
studies-such as in atomic research 
-that working out the "arithmetic" 
could take all of our scientists' time. 

Short cut through this drudgery is 
found in huge electronic computers, able 
to add or multiply numbers as large as a 
thousand billion in millionths of a second. 
But such speed is valueless unless-with 
comparable speed- the results of count
less computations can be kept "on file" 
and taken out again. 

Such a "file" now exists in· a "memory" 
tube, developed at RCA Laboratories. It re
. tains figures fed into calculating machines, 
.stores them, memorizes new ones-speeds 
solutions through mazes of mathematics. 

Uses of RCA's "memory'' tube· are many. 
·It will help atomic scientists acquire new 
knowledge . . . provide new information 
on supersonic flight . . . even help make 
rapid weather predictions! It is an in
valuable il).strument in' the scientist's cam
paign to penetrate the unknown. 

For your benefit: Development of the 
r"memory" tube is another basic advance 
pioneered at RCA Laboratories. Contin
ued leadership in science and engineering 
adds value beyond price to any product 
or service of RCA and RCA Victor. ~ 

Examples of the newest advances in radio, 
television, and electronics-in a9tion-may 
be seen at RCA Exhibition Hall, 36 West 
49th St., N.Y. Admission is free. Radio Cor
poration of America, Radio City, N. Y. 20. 





Methoxychlor is a recent DuPont 
development. Du Pont scientists 
worked for eight years in the labora
tory and in the field to develop its 
applications in agriculture .. 

A safer huectic;ide 

ccMarlate" 50 is a residual insecti
cide and remains an effective killer 
of :flies, mosquitoes, fleas and lice for 
several weekS after application. When 
·used as directed, this insecticide is 
exceptionally safe to human beings, 
livestock, pets and crops. This has 
led federal experts to recommend it 
not only for spraying in barns, milk 
houses and milk plants, but also on 
the animals themselves. 

Besides its use on livestock, meth
oxychlor kills many insects that at
tack vegetables; fruits arid forage 
crops. It is offered to flower growers 
as an ingredient in Du Pont Floral 
Dust. It is used in moth-proofing 
compounds so that dry cleaners can 
easily moth-proof woolens while 
cleaning . them. Many stores carry 
aerosol bombs containing methoxy
chlor for household use. It can be 
used with safety hi flour mills, freez
ing and canning plants, grain stor-

for. flies 

age elevators, cereal manufacturing 
plants-wherever food is processed. 
This development of research can 
bring immediate cash savings of mil
lions of dollars to American agricul
ture, industry and homes. 

The long fight 
Exciting as the future of ccMarlate" 
50 appears, this does not mean that 
the use of other insecticides will not 
continue. Each has its special char
acteristics,· and each has special uses 
for which it is outstanding. There 
are at least 10,000 kinds of insect 
pests, of more or less importance, in 
North America, and there can be no 
let-up in the scientific fight being 
waged against them. 

Du Pont alone now makes over 
fiftydifferentinsecticides.Theknowl
edge gainedinmakingeach one speeds 
the development of the next.· By 
backing ideas with funds and facili
ties, Du Pont helps the farmer put 

SEND FOR (<Chemistry and 
the Farmer," an interesting, in
formative booklet on the devel
opment·of pe~t control, etc. 34 
pages. For your free copy,' 
write to the Du Pont Com
pany, 2503 Nemours Building, 
Wilmington, Del. 



cils, hence is more economical. 
In addition, you get the per· 
sonal satisfaction of superior 
craftsmanship that only 
CASTELL gives; Unlike ordi
nary pencils, CASTELL sharp· 
ens to a needlepoint without 
breaking. 

Ask for CASTELL at your book 
Store. Don't allow yourself to 
be talked into using a substi
tute. CASTELL is a life-time 
habit for up-and-coming Engi· 

charged for the tour; just a straight 
12c carefare was collected each way. 

The American Society of Mechani
cal Engineers has the following officers 
for the winter quarter : 

Earl Orner-Chairman 
Fran cis Gopelin~ Vice Chairman 
Richard Larsen-Treasurer 
Elliot Spencer_:_Secretary 

A contest was held to select a new 
name for the "ASME News Letter," 
a paper which te11s of the activities of 
the society, Harold Zehetner won the 
four dollar prize for his entry "Torque 
Times." 

The Ethel Corporation put on a 
"Firepower Show" on Monday, J anu
ary 16. They held a demonstration on 
the danger of handling gasoline prod
ucts. The gas station model was clever
ly made. The station was set to show 
how gas fumes can and do accumulate. 
The result? The gas station blew up. 

A stag· party, which included ME 
faculty members, was held on January 
27 at the Woodrow Wilson Veterans 
of Foreign Wars Post. The ASME 
members worked like fiends on several 
acts-what a stage show it turned out 
to be! To the tune of $1.00 people 
were skipping their noon meal in prep
aration for the Smorgasbord. 

There are almost a hundred things 
planned for this quarter. If any mem
bers would like to get in on the "goings 
on'' stop at the ASME office in your 
spare time. 

''Oh, don't mind him. 

Tri-Tech 
FREE FREE FREE. Yep, that's 

right. Free transportation was sup
plied from Kappa Eta Kappa and 
Theta Tau to the Triangle House for 
the rushees that attended the Tri-Tech 
Smoker and wanted to visit the 
Triangle House.· 

Television has come to Triangle. 
Late this fall some of the actives 
headed by Dan Haney, NIE '52, and 
Jim Winker, Aero '51, puttheir heads 
together and came up with a television 
set. They hope to be paid back in a 
year by charging an hourly·. rate for 
watching it. The TV set must have 
touched off a creative spark because 
during Christmas vacation several 
members redecorated the chapter room 
where the set is located. The ceiling 

(Con.tinwe>d on Pa.ge 30) 



hy they all look alike 
KEN® bearing· 

Loads from any direction-radial, thrust or combi
nations of both-are carried by Timken bearings, 
thanks to their tapered design. Timken tapered 
roller bearings make auxiliary thrust bearings and 
thrust plates unnecessary ..• simplify design, save 
space, cut costs. 

TAPERED ROLLER BEARINGS 

Ho to help a bread slicer 
carve a name for itself 

Designers of a new, 7 5-loaves-a-minute bread slicer 
were looking for a way to insure long-term accuracy 
and minimum maintenance. They found the answer 
in Timken® tapered roller bearings. 

Timken bearings keep the knife drum shafts in 
rigid alignment, maintain precision movement of 
parts. They require minimum attention, normally 
last the life of the machine. And they permit tighter 
closures that keep the lubricant , on the bearings 
. . . off the bread. 

ant to learn, more 
about bearings? 

Some of the important engineering problems you'll 
face after graduation will involve bearing applica
tions. If you'd like to learn more about this.phase 
of engineering, we~ll be glad to help. For additional 
information about Timken bearingsand how engi
neers use them, write today to The Timken RoUer 
Bearing Company, Canton 6, Ohio. And don't for
get to dip this page for future reference. 



"Look at that man swimming out there. Isn't he afraid 
of sharks?" 

"He has 'SLA is the best college in the University' 
tattooed oti his. chest, and even a shark couldn't swallow 

* '* * 
Bennett drove into a filling station in his Crosley and 

tooted his ho1·n. The attendant came out running and 
stopped on sight of the miniat~we car. Said Bennett ... 
.. "Sonny; I .want a cup of gas and a tablespoon of oil." .. 

Dismayed, the attendant gla:red down at him and shouted 
uAnd;I suppose you want me to belch in your tires?" 

* '* * 
C.E.: "What would you say if I stole a kiss?" 
Coed: "What would you say to a guy who had a chance 

to steal an automobile but only took the windshield wiper?" 

... in electrical roughing-in materials 
National Electric has a complete line of wires, cable, 
conduit, raceways and fittings for every wiring need. 

Just remember-when you get in a spot where 
you need something good (electi'i~olly speaking) but 
fast--the wholesaler who handles National Electric . 

PITTSBURGH 30, PA~ 

va 
uUnder the bed." 
((f;Vhat aboztt the awful smellf'' 
((He'll have to get used to it like I did." 

* '* * 
Then jthere's the story of th~ unfortunate man: who, 

night after night, dreamed that someone was tightening 
up his navel with a screwdriver. Every night he would 
awake with a terrific cramp and would be unable 1to get 
to sleep again. 

After several· months of this he decided, in despera
tion,·· to visit a psychiatrist. After relating his · experi• 
ences to the doctor, the doctor advised !him. to place a 
screwdriver next to his bed so that when he woke from 
his dream he could· get up and loosen his ltightened 
navel. 

The man felt vastly relieved and 'resolved to follow 
the :doctor's advice that very night. Following his usual 
dream, he jumped out of bed and began to loosen up his 
anatomy. Suddenly he stopped, . horrified, and rJlshed 
down to the doctor's office. 

After admitting him the doctor asked, "Well, what 
happened?" 

The man said, "I- did ·what you told me. I went to 
bed, had the dream, and when I awoke I began to 
loosen my navel." 

"Yes, yes/' said )the psychiatrist,· "then what hap
pened?'' 

The .man heaved a forlorn. sigh and said: "lVJy fann¥ 
fell off!" 



is tuned to p · es 

PETROLEUM, as a fuel and as a lubricant, 
has become the basic material of progress 
---:and petroleum products , could not be 
made ava}lable in great quantities at low 
cost if it were not for pipelines. 

Oil transporters pioneered low-cost, 
long-ha.ul.methods of. handling liquids in 
large quantities. Today the users of oil 
(which includes just about everybody), 
and of many other products as well; live 
better becausepetroleumresearchmenand 
engineers found ways to get the job done. 

Here at Standard Oil we are developing 
new methods to increase the efficiency and 
economy of pipelines. Externally, our 

lines now have ·cathodic. protection; an 
electric current is imposed on t}le line to 
prevent dissolving the metal of.the· pipe 
at points where it is in direct contaCt with 
soil. Internally, corrosion is inhibited by 
the injection of sodium chromate solutions 
that form a protective fllin. Both meth-

. ods minimize costly shutdowns of our 
pipelines. Even more improved methods 
are now being sought. 

From their work with pipelines, as from 
their work with alLother phases of our 
business, Standard Oil scientists can feel 
the satisfaction of accomplishment ·and 
the challenge of all that remains to be done. 

Standard Oil Company 
(INDIANA} 



was lowered and special lights were 
built into it. New seats were built into' 
the corners and a new bookcase added 
the finished touch to the room. 

The formal initiation marked the 
end of a rough week for initiates Ron
ald Anderson, Russel Blakely, Bill 
Brendt, T. R .. Bossard,.Dale Hamilton, 
and Roy Johnson. The ceremony took 
place at the Triangle House. 

Alan·. Zimmerschied is not only good 
at getting news on Triangle, he is· good 
at writing it. 

Theta Tau; professional engineering 
frat, held a scavenger hunt Thursday, 
January 12; for ten pledges. After en
tertaining the patrons of the Persian 
.Palms for over an hour, during which 
two of the pledges waltzed o.ff as first 
and third winners of . a waltz contest', 
1he · pledges were given a long list of 
things to be found. 

Informal initiation was held at the 
·fraternity house on Friday, January 
13, and though several of the pledges 
received injuries at the event, all man
aged to survive. The formal initiation 

for 81 years, leaders of the engineering profession 

have made K & E products their partners in creating 

the technical achievements of our age. K & E instru· 
ments, drafting equipment and. materials-such as the 

LEROYt Lettering equipment in the picture-:-have thus 

played a part in virtual!y every grecat engineering 

project in America. 

NEW YORK • HOBOKEN, N. J. 
Chicago • St. Louis • Detroit 

San ·Francisco • Los Angeles •. Montreal 

of having a formal dance .. Although 
this is but a suggested activity for this 
quarter, several other people thought 
it should be held at the .. Terrace Club. 
Plans arebrewing, or are in the brew, 
or·~.-. 

KHK is getting a television set,' too. 
Do you see what . I mean·. by the tele
vision ·craze? 

(end) 



Glass that picks fire out of a light 

in a matter of seconds you have fire in your 
hands! 

The explanation is : One of the glass plates 
transmits the comparatively cool, visible rays 
generated by the bulb, blocking off most of 
the invisible.heat rays. The other allows only 
the invisible heat rays to pass. 

These pieces of glass are only two of the 
dozens of ray-transmitting or ray-blocking 
glasses. that Corning makes-glasses that 
can pick out any segment of the light spec
trum and put it where it's .needed. 

For example, a lamp shielded. with a Corn
ing glass which·transmits only near ultravio
let rays lights automobile instrument panels 
without glare. Another kind of Corning glass 
transmits only invisible infrared rays and 
is used in electronicaHy controlJed burglar 
alarm systems. 

Throughout industry, Corning means re-



*Trademark leg. U. S. Pat. Off. 
and elsewhere 

Here's one .prominent 
manulacturers solu
tion to this ·problem. 

Photo courte$~ of 
fie:uaw Mfg. Co. 
Port Austin, Michigdn 



ranklin' s success? 

as well as advanced research and study. 



-equipment built to highest standards 
to give enduring service c:at full capa~
ity output. Write for details, Brown & 
Sharpe Mfg. Co., Providence l, R. I. 





If you· want to call. it service to the school you can, but 
f think it is a poor way to express it. ?ucha position would 
yield invaluable experience in group.action and diplomacy. 
When you graduate, your diploma screams to the heavens 
that you know all about engineering, but you have not given 
one bit of evidence of your ability to work with others in 
group action, the ability to make decisions, or the desire 

to co-operate with others in a venture. 



T INY AS IT IS, the little rectangle above is 
this page in black and white-as it appears 

on microfilm. Everything there, condensed to a 
mere spot, but ready to be brought back full size 
with all its features intact. For photography can 
reduce tremendously without losing a detail. 

As a business or professional nwn, you can utilize 
photography's reducing ability in any of nwny 
important ways. 

You can utilize it to save space ... to speed 
reference. With Recordak microfilming, you can 
"debulk" files 99% ... keep the records at hand for 
quick viewing, full size, in a Recordak Reader. 

You can utilize photography to make sales pres
entations more complete, more resultful. With 

motion pictures, you can "pack" a plow, a plant, a 
whole process into a small can of film ... travel it 
where you will, show it off "large as life" and much 
more dramatically. 

Only a suggestion ... this ... of what photog
raphy can do because it is able to condense. And 
because it has many other unique characteristics 
as well, photography is becoming qn increasingly 
important tool all through science, business, and 
manufacturing. 

Whenever you want to improve methods of 
recording, measuring, testing, teaching, or count
less other functions, be sure to consider the un:
usual abilities and advantages of photography. 

Eastman Kodak Co., Rochester 4, N. Y. 

Functional Photography 
-is advancing business and industrial technics .. 



'Go ahead ith television,' he as told n n n in 1927 
Looking back over an engineer
ing ca1·eer that has brought him 
313 patents in 46 years-or 
roughly one every seven weeks, 
Dr. E. F. W. Alexanderson tried 
to sum up recently what had been 
the requisites for this kind of 
inventive fertility. What, in other 
words, makes up a climate con

ducive to creative thinking? 
One thing essential to the scientist and inventor, he 

felt sure, is the steady backing and encouragement of 
his employer-particularly when his projects are long
range, offering no prospect of immediate returns. 

It had taken foresight on the part of his employer, 
D1·. Alexanderson thought, to endorse his experiments 
in radio as far back as 1906 and later to underwrite 

E ERAL 

his attempts to develop transoceanic telephone equipa 
ment. It had taken still greater foresight to encourage 
his research into television-at a time when America 
had scarcely gotten used to radio. 

But on each occasion his employer, General Electric, 
had said "Go ahead." "Encouragement and financial 
backing were extended to me," he recalls, "through 
long years of experimentation." With this kind of sup
port, he thought, "there is assurance that creative 
thinking will flourish." 

* * * 
Dr. Alexanderson' s views illustrate again how Gen

eral Electric emphasizes research and creative think
ing, encourages fertile minds to follow their imagina
tive bent, and so stays in the forefront of scientific and 
engineering development. 

ELECTRIC 



I 
• 
• 

• 
• 

• 
• 
• 
• 

• 
• 
• 



w to ma 

ONE of the biggest single housing de
velopments ever undertaken has 

taken its place in the panorama of New 
York City's lower East Side. It is the 
result of cooperation between private 
enterprise, the State, and the City. 

The rise of Peter Cooper Village and 
adjacent Stuyvesant Town has changed 
the face of this 80-acre section of Man
hattan ... has transformed a slum area 
of tenements and factories into modern, 

e l, eo 

roomy living quarters for 31,000 people. 
Many similar projects ... some per

haps not so large, some even larger ... 
must take form before America licks its 
housing problem. And they'll all require 
vast quantities of steel, for steel is the 
backbone of modern construction. 

Today the steel industry is looking 
ahead toward tomorrow's big projects. 
At United States Steel, a vast training 
program is going forward continually, 

le a 

preparing men to handle the many 
highly-technical jobs that modern steel
making involves. Many of these jobs are 
far removed physically from the roaring 
blast furnaces and glowing open hearths 
-at the same time, they are absolutely es
sential to today's precision steelmaking. 

Through its training program, United 
States Steel is laying the foundations for 
promising futures for young men who 
meet its qualifications. 

AMERICAN BRIDGE COMPANY· AMERICAN STEEL & WIRE COMPANY· CARNEGIE-ILLINOIS STEEL CORPORATION· COLUMBIA STEEL COMPANY 

H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL COMPANY • GERRARD STEEL STRAPPING COMPANY 

MICHIGAN LIMESTONE & CHEMICAl COMPANY· NATIONAL TUBE COMPANY· Oil WEll SUPPLY COMPANY· OLIVER IRON MINING COMPANY 

PITTSBURGH LIMESTONE CORPORATION PITTSBURGH STEAMSHIP COMPANY TENNESSEE COAl, I RON & RAILROAD COMPANY 

UNITED STATES STEEl EXPORT COMPANY • UNITED STATES STEEL PRODUCTS COMPANY • UNITED STATES STEEL SUPPLY COMPANY 

UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY 
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Having trouble with your girlfriend? Car won't start? Instruc
tors piling on the work? Though instrumentation may not be the 
answer to a maiden's prayer, it may be the answer to yours. 

it is used, how it is applied, and. what 
it means to you. 

We stated that control by instrumen
tation started at the boiler, so the logi
cal place for us to start this discussion 
is at this point, from which we will 
progress to the generator itself, then to 
how the distribution of the power is 
controlled, ·and finally.· to some special 
and somewhat unique applications. 

Jn large stecim · generating stations, 
automatic combustion con:frol provides 
a means for automatically controlling 
steam. pressure and maintaining effi
cient combustion. This is done by reg-



Bill "B&G" Cronquist ca1me out of the Navy inter
ested in .er!ectronics but switchC!d to the power option in 
EE b,eoau.s:e the "opportunities lookerd a little bet'ter." 
Now he is ((all power" as far as inte·rests go. A natt"ve 
of St. Baul all his life, Bill claims he became interested 
in automatic control anld . instrumen.ta:tion while working 
as a. summer student engineer r:e<pairing process control 
eq~tipmen't at the John Deere Tractor Co. G11aduating 
sumna Ct~m difficulte this June~ T/f!.f'ary TVillie has really 
left his mark on oampus. Very active· all his fou·r years 
here, he ·has wound· up t.his yem- by being editor of ye 
olde Technolog; President of your Tech Co·mm.issvon, 
sertion editor for the Gopher, a chairman for E-DAY, 
and ua lot of other things" all at once. 

immediate relighting is prevented and 
the restarting cycle is controlled for the 
fastest possible return to service of the 
unit and yet maintain the greatest safe~ 
ty. The actuating unit is usually based 
on the ability of ··a flame to conduct 
electricity. A flame can conduct a cur
rent, because, when a fuel is burned a 
dis-association takes place and leaves 
free, within the flame boundary, a COli· 



When 'Considering protection ·from 
the electrical viewpoint, the problem of 
disconnecting the defective element 
comes into play. The various elements, 
generators, transformers, switchgear, 
and transmission lines, are generally 
connected by circuit breakers so that 
the opening of one or more breakexs 
isolates the defective element fn'>m the 
rest of the system. The function of 
the relay system is to recognize a short 
circuit or other fault and to initiate the 
operation of the proper protective de-

The protection system should operate 
so as to cause minimum service inter
ruption. ,However, short circuits must 
always be isolated from the source of 
generation even though this involves a 
complete interruption of service. It is 
accepted practice to provide a relay sys
tem with back-up protection which will 
operate not only for faults up to tpe 
next protected zone, but also, in so far 
as possible, for all faults in the next 
zone· as well. 

This back-up protection is generally 
obtained by having the relay system 
respond quickly for faults close by and 
after a longer time for more remote 
faults. By this means, the system is 
relieved of a short circuit even though 
the protective equipment intended to 
isolate a. certain system element is tem
porarily out of service. 

is used. ·tive acting is 
activated when there is a difference be
tween the current entering and the cur
rent leaving the element to be protect
ed. This requires a pilot channel be
tween the terminals of the protected 
element in· order to make the. current 
comparisons. For. instance • the current 
entering and leaving a section of trans
mission line, assuming no intermediate 
load, should be the same. Electrical in
. struments compare the two currents. 
If· they are not the same, something is 
wrong and the circuit breakers open 
and remain so until the trouble is 
cleared. 

In place of differentia.! relaying, 
when this method is not :feasible, the 
simple overcurrent method is used. 
This system trips the protective device 
when the current exceeds a c.ertain pre
set value. The disadvantage lies in the 
necessary lack of sensitivity which in 
turn reduces the degree of protection. 

distribution 
With the nearly infinite number of 

things that can go wrong with or hap
pen to a large sprawling network of 
transmission lines and sub stations, the 
problem of providing continuity of 
service to the consumer appears insur- . 
mountable. When the interconnection 
of several separate companies within a 
large area is considered, the problem 
. seems even worse. Yet, it is this very 
same interconnection of systems, prop-



Present day equipment 
is generalty of the carrier current type. 
That is, short rapid ·pulses of an AC 
voltage whose magnitude, duration, or 
frequency is proportional to the magni
tude of the meter reading to be dupli
cated, are sent over the same wires that 
carry the power to be controlled. The 
receiving equipment in the dispatcher's 
office reconverts this intelligence back 
into tne original meter. reading. 

In one type of system, depressing the 
proper button sends out a sequence of 
frequencies which picks up a relay 
sending the desired current or voltage 
reading to the telemetering transmitter. 
Here it is measured by a standard in
dicating element. The position of the 

instrument needle is scanned photo
electrically by a revolving optical sys
tem. The magnitude of the reading 
determines the duration of the signal 
transmitted back to the central station. 

Consider the starting up of a remote 
hydo-electric generating station. By 
depressing the correct button, a series 
of audio-frequency signals is automati
cally transmitted . to· the hydro station. 
The properly tuned receiving relay re
sponds and completes the circuit to a 
master controller. This controller goes 
through a predetermined check routine 
to be certain that none of the protective 
relays are energized. If everything is 
satisfactory, circuits are completed 



Those ''berserk"·. atoms will play a larger part in your life than 

you mighf.imagine. 

They are C-10,·C-11, and C-14. There 
are still six protons in each riucleus. So 
in an atom of C-10 there. will. be only· 
four neutrons. This unnatural number 
of neutrons makes the atom unstable 
and it decays into a stable elemenC As 
it decays, the atom gives off radiat,ions 
-hence the name radioactive isotope. 
C-11 will decay intb boron and C-14 
will decay into nitrogen. 

As an unstable atom decays, it may 
radiate Alpha particles, Beta· rays, or 
Gamma rays, or all three; It will suf
fice to say that Alpha particles are 

A can of radioisotopes which has 
put in a· lead shipping container. 



An operating chemist measures ·out portions of radioactive products 
remote control device while observing shielded sample through a mirror. 

will detect one billion-billionth of a 
gram of radioactive material-and a 
gram is only one twenty-eighth of an 
ounce. 

The radioactivity of the rings cannot 
contaminate· the oil or any other part 
of the engine. Any radioactivity dis
coveredin the oil comes only from the 
iron particles worn from the piston 
ring. 

To get a permanent record of the 
wear, fasten a piece . of photographic 
fihn to the inside of the cylinder. If 
any iron has worn off the piston ring 
and lodged on the cylinder wall, it will 
take its own picture showing the loca
tion and the amount worn. 

How can the thickness of a thin film 
of pliable plastic, such as Goodyear's 
Plifilm, be measured accurately within 
one hundred-thousandth of an inch? 
Ordinary gages must come in contact 

About the Author: 
Paul Kennedy spent fifteen mm1;ths as a ca.d,et in. the 

Air Corps, whe1'e he did som.e design drafting in tech
nical equipment office while swea,ting out. his pre'"fiight 
training, before enrolling at the uU'' in 1946. He will 
graduate as an ME in June, into production design and 
development, for which he has gained experience the 
past two s.wmmers W01'king first as an inspector, then 
as a student development engineer in the· engin1eering· 
training program of the John Deer,e' Wa:terloo Traitor 
vVorks. He is a member of ASME and Pi Tau Sig1na .. 
Paul says he owes his success to his beau.tiful wife, 
whose excellent cooking has kept him inspired'. 



BuddyimtherepresentativeofthePower Planttoolcompany I 
havealittleitemherethatwillsaveyouthotisandsinthefirstweek 
youuseitSayyourenotsmilingdidyouheartheoneaboutthetrav
elingsalesmanandthefarmer-Hey put down the letter· opener, 
I'm leaving. That is what not to do in the modern day sales 
technique. 

HE handwriting is on the wall in 
the form of notices on the bulletin 
board seeking sales representatives 

for various companies. This is a· good 
time to think over the possible attri
butes you have that would make sales a 
possible alternative if the field you 
want· doesn't come· through. The field 
offers many possibilities and above all 
jobs. 

Companies today are proving "Sales
men are not born but made by train
ing programs and improved public re
lations." Personality is no longer the 
entire key; instead service for the pur
chaser is most important. 

Engineering is the co-ordinator of 
men, machines, materials, and money 
for· the better use of humanity. Sales 
engineering is the art of selling which 
requires specialized scientific and en
gineering skill in selection, application, 
and use of equipment or service. 

The ·field of sales engineering pro
dttces many challenges; not in the man
ner that· technical research does, but. in 
other ways. This field encompasses a 
knowledge of technical laws, a good 
understanding of business,.· sales pro
motional principals, psychology, and 
product kna-wl.edge~ ... ,.It is .. the, sale of. 
technical products ~or services. The 
highest degree of skill, effort and con
sistency are needed in order to meet 

·"''·'········:· .... ,the special cop.ditions and demands of 

particular industries. It -is the en
gineers highly specialized knowledge 
that provides a stimulus·to sales. 

Before sales are made the sales en
gineer is the individual who with his 
engineering knowledge can present the 
customer with an analysis of the oper
ating and production problems. These 
may be installation, building the plant, 
presenting process analysis, or opera-: · 
tion surveys. Sometimes the sales rep
resentative must prepare plans, de
signs, or even formulas. Other jobs 
have been installation, demonstration 
of equipment, training of operators, 
rendering emergency service, and in· a 
case of breakdown; taking care of re-

About the Author: 

The reaso~s 
engineering's existence are the highly 
individualized requirements of the cus
tomers, and the frequency of techno
logical changes. These changes neces
sitate scientific and engineering control 
of design, composition, and the co-or
dination o,f manufacturing possibilities 
and customer needs. The engineering 
staff of the buyer must possess a great 
amount of knowledge; but the manu
facturer's engineers must be specialists 
and have more possibilities of better 
insight into the many diversified manu- . 
turing problems. . 

Any service-minded map.ufacturer in 

John Kettner seruerd with the air force from 1943 
to 1945; taking his tlraining a\t Rock Island, Illinois, 
and va~rious p~a~rts of Te'.X'as. He· came to· the. aU" i,n, 
1946 .mnd i'11V1nediately became· active, as a present 
memb.e.r of Toastmaster's Club, tast yeair's committee 
member of the E-Day (Engi~e,er's Day; that is) 
Brawl, and ,a member of this year's E.~ecutive com~ 
mit~ee. He contributes the research page in the 
TECHNOLOG. John also finds time to · s.erve ·as a 
chair11wn of .a Boy S cou.t troop a.nd' a second li,euten
ant in the QRC at Fort Sn;ellin;g. When Jo-hn nmd-

. uates. as -atn: ME in the sp:ring. of '50, he wants to ·be 
(]; good salesma.n as his article. indicates. 



sionalism and engineering ethics for
bide such services to be rendered where 
it is obvious that no compensation can 
be expected. An effective defense 
against such piracy is never to give 
away blueprints, samples, plans or for
mulas until the order is closed. 

The best method of protection would 
be to charge for such work and deduct 
the charges from the bill when and if 
the order is given. This method is rea
sonable ; but the policy depends on the 
policies of the company and the eco
nomic and current conditions prevalent 
at the time. 

pick prospects 
Other important considerations. are : · 

will the prospect be able to pay for the 
work and is he qualified and authorized 
to purchase for the company. If the 
prospect cannot afford the work or if 
he has no power to buy, it is better to 
spend the time, effort, and money for 
the preparation and preliminaries for 
another and better customer. 

The constant changes through the 
development of· new methods, systems, 
and products plus improved services 

quota. 

quotas 



hesa1esrrta11t6day must sell the profit 
or advantages which the product can 
produce rather than the product itself. 
In selling. industrial equipment sales 
reasons can usually be based upon ad
vantages relating to : the apparatus it
self, the conditions of sale (price, 
terms, etc.) affecting initial outlay, 
delivery, installation, etc., affecting 
availability. . 

In most cases the psychology of sales 
is company policy at the outset but the 
sales manner must be adroit. In any 
case the sales engineer 'will not neglect 
to· present actual figures showing ma
terial savings or improvements experi-. 
enced by others. For this point it will 
be more effective to present a few out
standing advantages well, than to refer 
rapidly to many. 

Product knowledge is recognized 
primarily by the company for which 
the salesman is working. The compa
nies usually employ one of two methods 
to train their employees ; a plant train
ing program, or, if they handle a diver
sified line, sales on their smaller easier'
to-sell items to introduce the men to 
the field. In either case, many salesman 
loose sight of the fact that the prospec-· 
tive customer is usually a production 
man thinking of costs and man hours 
required. A knowledge of the pro
duction man's problems is a fine gen
erator of sales ideas. 

Security. is a keyword these days to 
many young people. . They remember 
the early days of the 1930's when the 
repercussion of the debacle of :1929 
became apparent. Postwar student 
bodies have been ridiculed because they 
sought security first and took chances 
only on a certain ·thing. While this 
may be absolutely true, security is still 
a major part of the job today. We are 
in a period of credit buying where a 
set income is almost essential to all 
families, at least a . predictable income 
for a definite period· is . inducive to 
peace of mind. It has been said of 
sales that the most secure job in the 
world is the job of a salesman. In 
good times. when a sellers market ex
ists he inerely writes orders, and in 
depression ·times a good salesman is 
seldom interviewed fora job. The re-

college helps 
A conclusion can be drawn from the 



OW many of the thousand of you who will attain 
your bachelor's degree before the end of the summer. 
·are planning· to do graduate work? Several times I 

have emphasized the shortage of men with advanced train
ing in engineering. ·This is continually brought . to our at
tention by the requests of companies, by the vacancies that 
exist in universities, and by the statistics that show the 
rapid advancement ·of men with graduat~ degrees in in
dustry. 

Gi·aduate work in the Institute is integrated completely 
with the over-all University program under the Graduate 
SchooL It is a most important part of our work, not only . 
for its direct objective for .the graduate students but also in 
the substantial way in which it contributes to the stimulus 
and ungrading of the undergraduate programs. 

At present there are about 500 students pursuing work 
toward adva_nced degrees in the various fields of science and 
engineering which we identify with the Institute. This is 
about one-seventh of the total graduate enrollment· in the 
U.niversity. (Undergraduates in the Institute represent also 
about one...:seventh of the undergraduate population of the 
University.) Since a largeportion of the Institute graduate 



!M10F~A:LIST. Deacon uses up fifteen minutes of 
giving a sennon on conscience, honor, 

r love, and honesty. This diatribe winds up 
•··.:.::::··· ..... ·y ••..••• ,,Ji.7'1+1-', "So to keep you speed crazed,· run1 soaked 
>•<•r·•···•··· ............ A··ti1erican youth fron1 temptation take seats two 

·• .. ·..:·•·•··i-A'<-x·r" apart." Newt then shakes the sawdust out of 
air and settles down to watching the students 
binoculars. 

Freshmen, are alarmed when this 
... y .. lJLUi-<:·u. ....... er appeafs crawling down between the seats 

eking for opened notebooks. He spoiled the 
of three weeks' practice when he caught a 

dent barefooted · turning pages with his toes. 
tunneling friend can usually be stopped by a 
1 application of tacks on the floor. 



DETRACTION. 



Work on the Building of Mines 
;;·';C':''JJ,fOll?;.tessed. quickly-oh this was years 

The shovels worked feverishly in 
·''-r.<:>·mnu·· • .-.rr dirt-the bucket hit a stone. 

Don Forfar has captured the 
benevolence of Saint Pat in his etch
ing;· the slide rule and the 'blarney 
stone are his· m9-instay. 'Tis said the 
w9rm gear ran a close second, .for the·· 
worm drive 'twas close to the heart ·of 
Saint Pat since the day he chased the 
worms out of Ireland. 

Saint Patrick has his day the 17th 
of March, but we engineers. will pay 
homage to him on May 12 and 13 . . 

Triangle pays Last respects 

Brother Blatzstein Strong; beloved · 
member ·of Triangle; passed on last 
January 21 at a Saturday night· house 
party .. Brother Doug Crocker conduct
ed fitting services. 

"His high spirits· added much 'to. our 

to be the main purpose of ·this. group as 

parties, and we all appreciated his fine 
head," said brother Crocker. 

Brother Strong,. of Scottish descent, 
after aging 12 years, came to the 
United States and settled in Bourbon, 
Kentucky. There he married Virginia 
Dare and persuaded her . to leave her 
Southern Comfort to niove to the 
Grain . Belt in Minneapolis. 

Although his end had been thteat
~ned for some time, overexertion with 
his medical brothers hastened the 
tragedy. Survivors are . Blatz Strong, 
Schlitz Strong, Bud Weiser, Ann 
Heuser Busch, and Gluek's Stite, the 
black sheep of the family. 

Brother Bill Bakey sang a last 
tribute, "For He's a Jolly Good Fel
lovy ." Honorary pallbe~rers were 
Jacob $chmidt, Theo Hamm,and P. B~ 
Ribbon. · 



the fraternity this quarter will be the 
dinner-dance which- is to be held at the 
White Pine Inn, Sommerset, Wise. 
Many guests are expected and all in 
all it will very likely prove to be the
gayest time most of the actives have 
had since .the visit of the Alpha Delta 
Pi girls. 

HKN has new 'veep' 

A recent election saw Sam Hudgins 
taking over as ·vice-president of Eta 
Kappa N u, honorary electrical en
gineering fraternity, in place of Paul 
Jorgenson, who graduated i!l Decem··· 
ber. As a start, Sam joined forces with 
Robert Dawso11 to let more sopho-

EE's hear Hoyer 



by ROBERT HENRY 



The termination at left is made by the old 
method. Insulation is stripped off the wire. 
The wire is twisted around the brass terminal, 
then fastened to it with a soldering iron. That 
had to be done on millions and millions of 

The termination at right is made by a new 
machine· process developed by engineers at 
Western Electric-manufacturing unit of the 



Harry Wilson, construction engineer 
for the department of buildings and 
grounds, spoke at a recent meeting of 
the student chapter of the American 
Society . of Civil Engineers, profes
sional society. ·Mr. Wilson enlightened 
many on. the building history and prob
lems in constructing campus buildings 
at the University of Minnesota in his 
talk on "The Construction Program 
of the.University." The members were 
particularly intet'-ested in the system of 
tunnels used for steam pipes for the 
heating system, power and telephone 
lines, watermains and sewers. 

A more perfecttiming for having a 
picture taken for the '50 Gopher would 
have been nigh impossible. Eighty-five 
members were {Jresent plus numerous 
visitors. 

All Civil Engineering students and 
faculty were invited to a Civil En
gineer's Smoker held in the game room 

A mock setup showing equipment used 
by C. H. Hoyer in a l~cture demonstra
tion to the AlEE of antenna polar radia
tion patterns. 

and the billiard room of the Union on 
Tuesday, February 21. A .movie "High 
Lights of ·the 1949 Football Season" 
started off the evening. All billiard 

K & E drafting instruments, equipment and materials 

have been partners of leading engineers for 8! years 

in shaping the modern world. So extensively are these 

products used by successful men, it is self-evident that 
K & E has played a part in the· completion of nearly 

every American engin~ering project .of any magnitude. 

EST. 1867 

NEW YORK • HOBOKEN, N. J. 
Chicago • St. louis • Detroit 

San· Franc:isco • Los Angeles • Montreal 

The student branch bf the American 
Society of Agricultural Engineers, pro
fessional society, was honored to hav'e 
William Millier, from the Research 
Fellowship of the University ·of Min

,nesota, as guest speaker. He spoke on 
the "Ventilatio11 of the Dairy Stable." 
Mr. Millier was a recent recipient of a 
doctors . degree from Cornell Univer
sity. 

During Farm and Home Week, t~e 
ASAE's operated a check room in Cof
fey Hall, on the Saint .Paul Campus, 
for the benefit of visitors. Student 
members donated spare hours to make 
its operation successfuL 

On February 3, the social committee 
(Continued ·on Page 28) 

Agents for 

KEUFFEL & ESSER CO. 



I realize art explanation of the whole deus ex machina might be too big a task to ask 
anyone, but you juniors and seniors had to find out the answers for yourselves. eventually, 
so why not give us a break and answer a few questions no·w for us, before we become 

· sophomor.es? 

That reminds 1jlle..:_what is the enrollment now, and how will it be dropping' off in the 
next few years? One of the· reasons for smaller enrollment in the junior and senior 
years is the difficulty of the work and the tendency to abandon it for SLA. Some of the 
Physics 8 students gnashing their teeth while tearing little blue books to shreds scare me. 
Tell me a person can continue to get A's and B's if he works his head

1 
off all through his 

These are a few of the fundamental questions I would like answered before my sophor:
more year begins. I am sure all of you upperclassmen have had many of the same ,ques
tions run through your minds at tiines, so could some of you on the staff pool your tal.:. 
ents and answer some of these questions in a future article? 





Here is a typical gear-c~se countershaft showing 
a .common method of.mounting Timken bearings. 
Due to the line contact between the rolls and races, 
Timken bearings give the shaft maximum support. 
There's less. chance of deflection under load. The 
tapered beating 'design takes both radial and thrust 
loads in any combination. 'End-movement of the 
shaft is kept to a minimum. Gears wear longer

. work better. 



* * * 
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as an indicator to sh~w ·the thickness. 
The current could then be connected to 
the machinery controlling the thickness 
of the film. 

More recently, a commercial thick
ness gage has been developed that will 
measure thicknesses of things such as 
foam rubber, leather, glass, and sheet 
steel. It will even measure production 
line cigarette weights. · 

The ·ability of radioactive isotopes 
to take their own picture, plus their 
pe1ietrability, makes them quite useful 
in fields previously dor11inated by X-



the yarn. The whole sponge process 
would have to be adjusted for use 
in an especially . designed machine. 
Du Pont chemists and· engineers 
tackled· these problems. 

Even the very :first cellulose sponge 
yarn produced experimentally made 
mops that were strong, absorbent 
and durable. But the process had to 
be changed and improved time and 
time again. Then the mops were 
t«::lsted in places where they would 
get the hardest usage-railroad sta
tions, for example. 

The mops performed so well that 
Du Pont built a· pilot plant neat 
Buffalo and, under a license from 
the man who had the original idea, 
manufactured the yarn on a small 
scale. Only after three years of study 
and testing was Du Pont able to 



PROBLEM- Your company manufactures gas 
burners of varying number and spacing of gas 
ports. You . want to develop· a drilling· machine 
which can be changed over with a minimum of 
time and effort to drill the holes in the .different 
burner castings. How would· you do it? 

THE SIMPLE ANSWER-. The illustration shows 
how one manufacturer solved this. problem by 
using S.S.White flexible shafts as spindles. 
This arrangement makes possible quick changes 
of spindle groupings to meet different require
ments. As here, S.S.White flexible shafts make 
ideal power drives for almost any machine part 
which must be adjustable. · 

* * 

Groom Falls in Well Before 
Wedding -Tribune 

For that well groomed look. 

Swedish Women Have That Well 
Scrubbed Look 

Scru,b one. 



by H. A. BARTLING 
Manager, Electronics Section 
Genera/Machinery Division 

ALLIS-CHALMERS MANUFACTURING COMPANY 

(Graduate Training Course 1927) 

It reward$ us with some really amazing 
success stories, and with abundantoppor.:. 
tunity. The field has hardly been touched. 

New Field 

Department on electric· mine hoists. In 
1931, I moved back to the Electrical De
partment, . doing sales application work 
for the Motor and Generator Section. I 
worked, successively, on unit sub-stations, 
had charge of the Mixed Apparatus Sec
tion, was in Industrial Sales, handled 
contract negotiations and sales liaison 
work during the war~ and in 194 7 took 
charge ofthe company's growing Elec
tronics Section. · 

Wide Choice of Interests 
I've traced this brief personal history to 
illustrate the widely varied opportunities 
a young engineer finds at Allis:..chalmers 
even within a single field such as electricity. 
I never· got far from the Electrical De
partment, because J found what 1 wanted 
right there. But I wouldn't be . giving a 
true· picture of Allis-Chalmers if I didn't 





It's a picture that gives a 
neers dear-cut fads on performance- a 
picture that suggests how photography with 
its ability to record, its accuracy and its 
speed, can play important roles in all 
modern ·business and industry. 

No, this is not the "doodling" of a man on the tele
phone. Far from it. Ifs the photographic record of 
an oscilloscope trace that shows, and times, detona
tion in a "knocking" engine. It all happens in a few 
hundred-thousandths of a second-yet photography 
gets it clearly and accurately as nothing else can. 

Oscillograph recording is but one of countless 
functional uses of photography in bettering prod-

Functional Photography 

methods. High 
speed "stills" can freeze fast action at just the crucial 
moment-and the design or operation of a part can 
be adjusted to best advantage. 

And high speed movies can expand a second of 
action into several minutes so that fast motion can 
be slowed down for observation-and products be 
made more dependable, more durable. 

Such uses of photography-and many more-can 
help you improve your product, your tools, your 
production methods. For every day, functional pho
tography is proving a valuable and important ad
junct in more and more modern enterprises. 

Eastman Kodak Company, Rochester 4, N.Y. 

••• is advancing business and industrial technics 



n 
Hatch a good idea and you hatch cotnpetitors. 

It works this way-to take General Electric as 
an exan1ple: 

In 1934, the auto!'natic blanket was initially 
developed by General Electric. Today there are 
twelvC1other con1panies making electric blankets 
in competition with G. E. 

In 1935, General Electric first dernonstrated 
fluorescent larnps to a group of Navy officers. In 
1938, the first fluorescent la1nps were offered for 
sale. Today they are being n1anufactured by a 
number of cornpanies. 

' The first turbine-electric drive for ships was 
~:)\ ·.~ proposed and designed by G-E engineers. Today 

four companies in this c~untry build this type of 
ship-l?ropulsion equiprnent. 

After several years of laboratory cleveloptnent, 
Gen~ral Electric began production and sale of 
the Disposall kitchen-waste unit in 1935. Today 
fourteen other companies are in this field. 

The first practical x-ray tube, developed at 
General Electric.years ago, is now a highly coin
petitive business for seven n1anufacturers. 

In 1926, a practical household refrigerator 
with a hennetically sealed unit was put on the 
Inarket by General Electric. -roday 34 companies 
are rnanufacturing household refrigerators with 
hermetically sealed 1nechanisrns. 

* * * 
Research. and engineering snowplow the ·way, not 
only for new public conveniences, but also for 
new con1panies, ne.w jobs. 

There are 20% 1nore businesses today than 
there were im1nediately after the war. 

Industry furnishes over IO,ooo,ooo more jobs 
than ten years ago. 

The average family o1vns 1nore and better 
products of industry than ten years ago. 

Any American cornpany that plows back 
tnoney into research and engineering develop~ 
tnent n1akes new business not only for itself, but 
for others. 

rfhe econonly that does rnost to foster compe
tition is the one that n1akes easiest the establish
Inent and growth of business~ 

You can put your confidence in-

E L I 
MAJN LIBRARY 
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ALMOST everywhere you travel across 

fi this land of ours, you roll over beauti

ful wide, straight, smooth roads. A mag

nificent plan of interstate highways, the 

greatest road program in American his

tory, is taking form at the rate of 700 

million dollars worth of construction per 

year. 
37,681 miles of swell driving ... direct 

travel from any part of the country to 

any other part ... routes north and south, 

east and ~est, and diagonal routes as well 

... big highways directly serving practi
cally all , cities of 50,000 population or 

more. 
This is part of the better America that 

our generation is building. It's taking 

plenty of brains. Plenty of man power. 

Lots of cement. And lots of Steel. 

It's a job that's far from finished, 

though. And it's going to call for an even 

greater supply of each of these commodi

ties. Trained engineers must plan and 

build the highways of the future. And the 

talents of countless other skilled men will 

go into the manufacture of the cement 

and steel for the job. 

Knowing that progress depends on 

people, United States Steel is looking 

ahead. Promising young men, training for 

careers in the steel industry, are daily 

tackling problems and developing ideas 

which will create new steels and new uses 

of steel for better living. The achieve

ments of these young men not only help 

keep United States Steel in the vanguard 

of the industry but provide opportunity 

for building fundamental qualifications 

for leadership. 

AMERICAN BRIDGE COMPANY • AMERICAN STEEl & WIRE COMPANY • CARNEGIE-IlliNOIS STEEl CORPORATION • COlUMBIA STEEl COMPANY 

H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL COMPANY • GERRARD STEEl STRAPPING COMPANY 

MICHIGAN liMESTONE & CHEMICAL COMPANY • NATIONAl TUBE COMPANY • OIL WEll SUPPLY COMPANY • OliVER IRON MINING COMPANY 

PITTSBURGH liMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY • TENNESSEE COAL, IRON & RAILROAD COMPANY 

UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEl PRODUCTS COMPANY • UNITED STATES STEEL SUPPLY COMPANY 

UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY 
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Tomorrow ••• when you start playing for 
keeps ..• names will assume new im~or
tance. Reputations are built on ability to 
produce . • • effectively • • • efficiently . . . 
economically ••• built on results delivered. 

Since its inception, Westinghouse has 
recognized this principle .•. has been 
guided by this premise in each of the 
thousands of undertakings it has initiated. 

In the university, where your work is 
judged on thoroughness and accuracy, you 
have learned to rely on Westinghouse 
laboratory equipment. 

As you enter business, you will learn that 
this great name in engineering and industry 
will mean even more to you. 

G-10068 
YOU CAN BE 

Whether your success is at· stake in the 
college laboratory or in the business world, 
t~e broad experience and established repu
tation for excellence in engineering and 
manufacturing that Westinghouse has built 
through the years will be available to you. 

As you enter industry, you will meet new 
problems that will bring you in contact with 
many types of products, processes and 
methods. Because Westinghouse products 
play a vital role in practically every industry, 
our paths will likely cross many times. We 
will always welcome the opportunity to 
serve you ... guided by uncompromising 
principles ... principles that are required 
to fulfiii the commitment ... 

•• ,,ITS ~stinghou 



ew York Union Motor Truck Terminal 

A CONSOLIDATING TERMINAL for interchange 
of mixed. merchandise freight between over
the-road carriers and local city trucks, the New 
York Union Motor Truck Terminal w.as estab
lished to reduce shipping costs, and to relieve 
truck traffic congestions. 

All equipment used in the terminal, whether 
for freight handling or building operation, was 
selected on the .basis of lowest possible main
tenance cost. That is why Jenkins Valves (over 
2800) are installed in water, steam, fire, and 
other vital pipelines. 

Jenkins builds exira endurance into valves 

-proved time and again by low upkeep cost 
records in every type of ~ervice. Yet, valve users 
pay no mo1'e for Jenkins Valves, despite this 
extra .. value. That's why the Jenkins Diamond 
continues to be their guide to valve economy 
. .. for new installations, for all replacements. 

Sold through leading Industrial Distributors 
everywhere. Jenkins Bros., 80 White St.; New 
York 13; Jenkins Bros., Ltd., Montreal. 

'iilc 



train, truck ... by bo_at and barge ... by 

nearly every type of transportation, Dow chemicals move 

across the nation. There are weed killers for the prairies, 

insecticides for the almond and fruit growers in California, 

epsom salt for the tanneries in Massachusetts, caustic 

soda-for the paper mills of Washington and soil fumigants 

for the truck gardens of Florida. These are but a few of 

more than five hundred Dow chemicals serving American 

industry and agriculture. 

A well-organized sales and distribution system is required 

to move so varied an output of chemicals into a multitude 

of major industries from coast to coast. At Dow, this com

plex distribution problem is solved by strategically locating 

plants, branch offices, and warehouses near the nation's 

production centers. Jn many instances, -the much-needed 

material can be shipped overnight from Dow to processing 

plants in the vicinity. 

This close relationship to industry results from Dow's 

progress throughout the years in production, sales and 

distribution of chemicals ((indispensable to industry and 

agriculture". 

THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN 
New York • Boston • Philadelphia • Washington • Atlanta • Cleveland • Detroit 

Chicago • St. Louis • Houston • San Francisco • Los Angeles • Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 



·. h. g Varnish 
.f the Vants tn . The Case oJ . 

VARNISH PAINTS a grim picture inside an engine. 
Oxidation of motor oil under operating .condi
tions is largely responsible for varnish accumu
lations which result in sticking rings and valves, 
sluggish pistons, loss of power. 

The varnish problem, however, has been all 
but conquered by Standard Oil lubricants .. To
day our heavy-duty and premium-type oils 
contain additives-oXidation inhibitors plus 
detergents that keep engines cleaner, keep them 
running longer and enable them to deliver 
more power. 

We learn about these additiv·es and what they 
will do by subjecting our oils to a variety of 

tests. For example, . we devised the. Indiana 
Stirring Oxidation Test (which is performed on 
the machine in the picture) to provide data 
that would help solve the varnish problem. It 
is helping solve that problem. Other tests are 
leading to other improvements. 

Behind all the tests are the nien of Standard 
Oil. It is their obligation never to be satisfied 
-to believe that improvements are not only 
possible but necessary. Thus they maintain 
this company's leadership in research, and help 
provide our customers with products that stead
ily increase in quality and usefulness. 

tandard Oil Company 
(INDIANA) 
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With the development of Neoprene Type W 

uienue A ain Outpoints Nature 

Motor mountings, wire and cable, sponge, gaskets, swim caps are 
among possible uses for Du Pont's new Neoprene Type W. 

NEOPRENE- the cbloroprene rub
ber produced by Du Pont research
has long outpointed natural rubber 
on many counts. Becauseofits greater 
resistance to chemicals, flame, heat, 
sunlight, weathering, oxidation, oils, 
grease and abrasion, it is widely used 
in such products as industrial hose, 
conveyor and transmission belts, in
sulated wire and cable, hospital sheet
ing, gloves and automotive parts. 

Until recently, however; certain 
natural rubbercompositions couldn't 
be beaten when it came to Hperma
nent set" characteristics. Released 
from the pressure of prolonged de-·· 
formation, they returned more nearly 
to their original shape. 

This recovery factor is important 
to some manufacturers, particularly 
the people who make gaskets, seals, 

diaphragms, sheet packing, soft rolls 
and vibration-dampening devices. 

NEW PRODUCT NEEDlED 

Much as they wanted to use neo
prene because of its other superiori
ties, they often needed more resist
ance to permanent deformation than 
it afforded. So they used natural rub
ber, but were never quite satisfied 
with the way· it resisted· deteriora
tion in severe service. 

Du Pont scientists went to work 
to solve the problem. Skilled research 
chemists, physicists, engineers and 
others pooled their efforts. The re
sult was a new polymer named Neo~ 
prene Type W. 

·NEOPRENE TYPE W INTRODUCED 

Chemically, the new neoprene is 
quite similar to previous types. But 

Jockson Laboratory, Deepwater, N.J., one of 
Du Pont's laboi'Q_Iories which participated in the 
development of Neoprene Type W. 

its molecular structure has been 
changed so that the mechanical prop
erties of its compositions are more 
nearly. like those of rubber. With 
Neoprene Type W, it is possible to 
producevibration-dampeningdevices 
that are not only highly resistant to 
oils, heat, grease and sunlight, but 
recover better than rubber from pro
longed pressure. 

Neoprene Type W also provides 
the basis for compositions that have 
a low modulus of elasticity-are easy 
to stretch. More attractive colors are 
possible. Soonit may appear in such 
articles as swim caps, where bright 
colors and head comfort are impor
tant. The brighter-colored composi
tions should also appeal to makers 
of appliance cords; coasters, sink 
mats, stove mats and toys. 

In developing the uses ofN eoprene 
Type W, DuPont is working with 
hundreds of manufacturers and dis
tributors. Once -again a Hpartner
ship" of big and small businesses will 
cooperate to. give Americans the 
benefits of an advance in science. 

* * * 
SEND FOR "The Story of Coal, Air and 
Water,'; a 2a~page illustrated booklet de
scribing· the chemical ingenuity behind the 
development of neoprene, nylon, and other 
products~ For your free copy, write to the 
Du Pont Company, . 2503 Nemours Bldg., 
Wilmington, Delaware. 

BET·TIER THINGS FOR BETTER LIVING 

• •• THROUGH CHEMISTRY 

Great Dramatic Entertainment,-Tune in "Ca'Yalcade 
of America" Tuesday Nights, NBC Coast to Coast 



NOT too· uncommon mental picture which pops into 
people's minds when one says I. T. student is an. 
image of a· rugged looking individual with a slide 

rule, a vocabulary consisti11g almost entirely of weird
sounding words, and very little of a certain commodity 
called "culture." Is this really a true picture? Let's take 
a look. 

The anthropologists say all men develop to. the same 
. extent, even engineers. Perhaps the rugged look is be
cause, unlike his contemporaries in the other colleges at 
the University, he goes to le·ctures all day and labs all 
night and doesn't have time to shave or change each 
day. Or maybe the lack of females in his classes makes 
the seemingly essential knatty campus garments quite 
unnecessary. Engineers can ·and do dress up if the oc
casion demands, Take a look at the sharp crowd at the 
E-Day dance. Better still;. take note of the finely tailored 
garments and handsome crevats that blossom forth on 
interview days. 

The slide rule, we'll all agree is an identifying feature of 
an engineer, just as a white coat identifies a medic. ·This 
part of the stereotype is justified. 

It is inconceivable that a person could go through years 
·of studying in a technical field without having certain of 
the technical words becoming part of his every,day speech. 
Some technical words pertaining to specific professions 
have become quite comrnon in every day usage. For ex
ample: neurotic, supply and demand, and atom. Other 
technical termssuch as ethnic, dendrite, and adiabatic have 
not become familiar to all. It is true that engineers have 
a language of their own, but it is true for almost every 
field. 

Those who criticise our lack of a certain kind of culture 
are in a unique position. They have assigned themselves 
the role of legislator, prosecutor, jury, and judge. They 
have set standards, charged us with not reaching them; 
found us guilty, and as a punishment have decided to bm·rt 
its in effigy. Needless to say this one man trial is very ir~ 
regular. 

In summation let~ re-examine the picture of our en~ 
gineer. Rugged looking? Well, maybe. Slide rule? Defi
nitely. Esoteric language? Yes, but it's not limited to en..: 
gineers. Lacking in culture? Well, what do you think? 

Harold B. Kaiser 



everything from airplanes to cigarette packages, lam

are no new thing-they date 'way back to days of 

Ill ET'S suppose you feel a need for 
I something tasty to eat. You take 
._. a piece of rye bread, spead it 

with butter, add a layer of corned 
beef, spread it with mustard, and clap 
on another layer of rye. You didn't 
feel like eating any one of those sep
arately-especially not the mustard or 
the butter. Yet when you combined . 
them in layers you had a morsel that 
hit the spot. 

Similarly, new developments in en
gineering . are always creating needs 
that cannot be met by any one existing 
material. In many fields-from cig
aret wrappings to building panels
this problem is being solved by com
bining the best features of several ma
terials ·into a laminated structure hav
ing unique properties. 

used the same technique to produce 
their famous blades that combined flex
ibility with a keen, hard edge. 

In Japanese Samurai swords, layers 
of different steels were repeatedly 
folded and welded together to form 
three subassemblies: core, edge, and 
skin steel. ·These were combined into 
the finished blade by more f-olding and 
welding. From study of the process 
and a knowledge of the number of 
folds made, we can calculate that the 
best blades are made up of over eight 
million layers. · 

In various forms this idea of im-
. proving products by laminating passed 
down through the centuries. The 
warping and splitting of wood seemed 
to get most attention. Finally, in 1865, 
John K. Mayo took out a paten,t on a 
product now known as plywood. The 

second reissue, dated August 18, 1868, 
states: 

The invention consists in· the forma
tion of various structures used in Civil 
Engineering of a plurality of thin 
sheets or veneers of wood, cemented 

·or otherwise. firmly connected together, 
with the grain .of the ?everal 'scales or 
thicknesses crossed or diversified, so 
that they will afford to each other mu
tual strength, support, and protection 
against checking and splitting, shrink
ing or swelling, expanding or contract-
ing. 

This statement is quite comprehen
sive. If we substitute for the 'specific 
references to wood a more general 
wording covering engineering mate
rials of any kind, we have a good 
definition of a: structural laminate. 

Our. definition brings out the fol
lowing important points : 

1. A. laminate consists ·of two or 
more thin sheets or lays. 

2. These layers are firmly bonded 
together to act· as a unit. 

3. The layers are so arranged as to Lamination has been going on for 
centuries. Only recently ,however, 
baveour engineers begun to appreciate 
its possibilities or to realize its basic 
problem:s. 

This Canadian training bomber fuselage is constructed of plywood molded under 

About 2700 B. C. the Egyptians, in 
trying to improve ·their wooden cas
kets; glued several layers of wood to
gether and made the first plywood. 
Their predominant aim seeins to have 
been decorative, but there is in exist
ence a fragment. consisting of seven 
layers· of wood that. also indicates they 
sought some structural advantage. 
Thus was born the idea of lamination. 

heat and pressure. 



strength, support, and protection. 

Consider the wrappings on your 
package of cigarettes. There you have 
three layers-cellophane, a printed pa
per, and an inner foil lining. These 
three do not fit our definition because 
each does its job independently of the 
others: 

But if you look at the foil wrapper 
.more carefully you will notice some:.. 
thing . different. There are two layers 
-foil and paper-glued together. Cut 
this laminate in half and soak one 
piece in water for a moment to sepa
rate the lay~rs. Now you can com
pare the foil layer with the dry lami
nate. You will notice that the foil 
alone tears more easily and is also less 
stiff than the composite wrapper. 

The increase intensile strength pre:
vents rupture of the foil vapor barrier 
during the process of. wrapping, while 
the increased flexural rigidity helps to 
prevent crushing of the cigarettes in 
the package.· These increases in: 
strehgth are due to the foil and the 
paper layers acting 'aS a Unit when 
gluedtogether to form a laminate. 
· Mayo did not think of this one back 

in 1869; but he did list .. among his ap
plications such things as bridges, forts, 
docks, and pneumatic tubes. Most of 
these ideas could not be realized at that 
time, however, because no we'3:ther
proof ·glues were then known. 

In 1906, Johri Crewe Wood, an Eng
lishman, patented a process of making 
safety glass. He used a celluloid 
plastic cote cemented to glass plates 

with Canada balsam. His venture had 
little success, hrgely because of small 
demand and lack of ·stability of the 
product. 

World \:V ar I created a sudden de
mand for both safety glass and plywood 
in military aii·craft. A somewhat wa-

. terproof glue had been discovered, but 
the adhesives used with both the ply
wood and the improved safety glass 
deteriorated with_ age. After the war 
the cost and the limited life of these 
materials retarded their acceptance for 
civilian use .. ' \ 

It alnl.ost seemed that laminates, ex
cept for the older uses in furniture, 
were .doomed to failure unless new 
and more versatile glues were found. 
But how did you "discover" an adhe
sive in 1920? 

Newton, in 1721, observed that th~re 
were "forces in nature able to make 
the particles of bodies stick together 

About the Author: 

Laboratory in Madison, Wisconsin, 
and by de Brttyne of Aero Research, 
Ltd., in England. According to these 
theories, the forces of adhesion are of 
two kinds-mechanical and specific; .. 

Mechanical adhesion is due to the 
interlocking of solidified glue with the , 
pores of the material being glued, , Its 
importance relative to specific adhe
sion is not well established generally, 
but in wood we know this keying of 
the glue into the minute cell cavities 
does take place . 

To exphin the bonding of sniooth, 
nonporous surfaces such as. those . of 
glass and polished metals, it is thought 
that .forces similar to those which 
maintain the structure of solid matter 
act between the glue film and the bond-
ed surfaces. The term. sspecific adhesion , '"" ,., ...... , .. 

is applied to these forces. The forces 
could be ( 1) electrostatic or polar 
bonds, (2) covalent and co-ordin'3:te 
covalent bonds, ( 3) metallic bonds, 
and ( 4) van der Waals forces. All 
these forces act over very. minute dis-
tances of the order of atomic dimen· 
sions. For them to be effective it ·is 

Robert A. Miller ·was in Hazvaii ·when the war broke 
out, and ser·ved zrJith a radar outfit for the field artiller'j' 
until 1945. He took the structural,design courses in.civil 
engi1ieering for his B.S. d!egree in University College, 
a:nd is nmv• enrolled in fore \l1'Y and wood utili.'Jation 
courses for.his Master)s. degree. Bob is preparing to go 
into laminate assetnbly resea~rch as applied to construc
tion or a.eronautical des'ign. He is busy in Scabbard and 
Blade, Mortar and Ball-two milita~-y fratetrnit·ies--:-and 
as a second Heutenant in the Orga~zized' Reserve. The 
rest of his time is spent in Lignum Club activities-a 
group of foresters and certain mechanical engineers who 
are interested in the 'lf.IOOd-ttiilization P'rogram. 



Salesman 

ET'S FACE IT, the post war 
boom for automobiles, gasoline, 
husbands, and engineering grad

uates is over. Unless you have a bhfre
print c011ered -with ((A's" you had bet
ter get -use to the idea of becoming a 
sales engineer. Today most cmn
panies' engineering staffs are C(l,pabl)' 
filled. What a compan·)' is looking for 

. now ·is hotshot ·salesmen to sell its 
product. Enginr;ering graduates are 
being used in increasing numbers f01· 
this purpose. A knowledge of the con

. tents a·nd importance of the field of in
dustrial advertising 1·s a 1wust for pros
pective sales engineers. 

THOUSAND years ago when 
civilization first came into being 
the selling of goods as it is 

known today did not exist. Food and 
shelter for ·a family was provided by 
the male member by hunting and fish

.. ing~ As the cultural development of 
the world increased the cultivation of 

. food ·was undettaken and finally the 
making of tools and clothes by the 
craftsman. At this time there still was 
no "selling'' done, rather a trading of 
goods·. took place. Still later with the 
inception of currency, trade guilds, 
and the village, advertising was intro
duced. 

Advertising 

ing press advertising began to take 
definite form. Its specific task is to in
form, notify:, that a new or useful 
product is available artd should be 
bought. With the printing of news
papers and magazines· pitts the inven ~ 
tion of radio and television advertising 
has assumed a prominent position of 
support and use of these means of 
communication. 

Industrial advertising or mechanized 
selling is the technique used by pro
gressive business management to in
crease the productivity· of salesman, 
lower the cost of distribution, and en-

Institutional advertising of the type 
shown below is designed to create· a feel
ing of confidence in the future of the 
company. 

large pos~ibilities for profit. It differs 
from consumer ~dvertising, which sells 
to the individual, in that· its selling is 
usually confined to other companies. 
The task that industrial advertising 
performs in selling an industrial· prod~ ·. 
uct has been clearly defined and 
sists of three basic steps: 

CONTACTING ... the men who 
directly or indirectly control the 
purchase of your. product. 

AROUSE INT~REST . ; . in your 
product 

CREATE PREFERENCE .... for 
your product' 

The purchasing agent of the large 
modern industrial company is seldom 
the. only one involved in the buying 
process. It has been-shown by authen
tic surveys that from three to six or 
more men may have a voice in recom
mending, speci £ying or approving an 
order, depending on the size of the 
company, size of purchase,. or other 
varying circumstances. These men 
often vary in position in the company 
from the president down to the main
tenance engineer or master· mechanic. 

It is ther:efore logical to assume that 
effective advertising will be designed 
to reach these men. - It should arouse 
their interest, create . preference for 
your product, and help them solve 
their problem~s. Much of today's ad
vertising is planned to create this· ef
fect A progre.ssive engineer will 
carefully · examine these advertise
ments because they will often give 
him a lead in solving a- design, mainte
nance, or production . problem. 

A young industry·such as television 
must conduct a long and. extensive cani-



HJJat.., l;L . .L>:>c,.•cVVU-Y they need it, anq 
it _ _ for them. A; large well
established industry must. make use of 
advertising to create behind the prod
uct a background of confidence in the 
industry and the· individual company. 

The position of advertising in an in
dividual company will vary with its 
size, type, and number of competitive 
companies. In larger companies there 
is usually a separate advertising de
partment which works with the sales 
department but is not under the direct 
control of the sales manager. SmaHer 
companies· usually place control of the 
qdvertising in the hands of the sales 
manager. The sales manager will 
usually tu.rn over the planning of the 
campaign to an advertising agency but 
will maintain: control through an ad
vertising manager. 

A well-directed advertising cam
paign works for the man who sells; 
like the automobile and the telephone, 
it· saves him· time and steps. An exam
ination of the average salesman's 
working time would reveal that after 
ded~cting Saturdays, Sundays, holi
days, and a two-week vacation period 
there are 244 working days per year. 
For an eight-hour day this is equal to 
1,952 hours of working time available 
per salesman ·per year. Conservative 
surveys show that the average sales-
man spends: -

50 per cent of his time with custo
mers and prospects. 

38 per tent of his time traveling and 
awaiting interviews. 

12 per cent of his time on reports, 
officework, etc. 

Cost reduction copy stress means of 
reducting manufacturing costs through 
tpe use of improved methods, machines, 
and materials. 

the customer's specific needs and prob
lems, and close the order. 

Obviously if the salesman is to make 
the most effective use of his produc
tive ability, he cannot afford to devote 
his valuable time to the dozen and one 
chores which can be more economical
ly performed by advertising. 

Without advertising a company 
would have to employ many more ex
pensive salesman to produce the same 
sales volume. Only by an intensive ad
vertising campaign can a company en
large its prospective market quickly 
and cheaply. With the post war boom 
over and the return to a "buyer's" 
market a company must have a well 
co-ordinated sales and advertising pro..: 
gram in order to prosper and progress. 

The successful manufacturers of to-

Richard "Loggy" Wood, as he is known around the 
office~ presents w~·th this issue the last of a. series of great 
popular technioal tales read by the printJer andJ proof
reader. Bet ·you didtn(t guess tlz.a,t' Thaves us.edi a model 
for this cartoon. He has been voted the man· most 
likely to replace the mimeograph. As Feat"t-tres editor 
of the TECHNOLOG this year) this is the fourth article to 
em,erge froJn. his prolific· pen. Retreating frO'm last 
year's job as E-Day Bra;wl Cha:r~~rman he backed into the 
General. Chairm.an.ship of this year's E-Day. He can be 
seen 'Weekl'J! at the executive meetings of thte E-Day 
committee de'tJou.ring hi.'l chairman while issuing ten:-page --=-
orders to each. "Loggy)' graduates from ME this spring ::_:--:::
and unl,~ss the :"tiemeogra.ph business grabs. h~m. he fl~s .::z: 
on entermg busmess school to get a degree zn a.dverhsmg. -.:=- ----



Concentrate on the best prospects. 

Census figures show that about 15 
per cent of the plants in the United 

Consumer. advertising differs from industrial copy in that it sells to the indi
. vidual.. Note the subtle way the above ad works in the product with the future. 

want to 

he 

Testimonial copy tells of the past 
satisfactory performance of the prod.:. 
uct. It gives examples of the product 
in use. Many times actual letters .are 
picked out and reproduced. 

Product description ·copy describes 
the particular advantages of the prod
uct. It shows by means of words and 
pictures special features of the prod
uct. This type of copy attempts to 
persuade the reader by sound argu
ment~ logically arranged. 

Product performance copy expres
ses, usually with given exan1ples, the 
efficiency. of which the .product is 
capable. Proof of the efficiency is 
usually given in the form of motion 
and time studies, and other. tests. 

Cost reduction copy is, with the re
turn of the buyer's market; probably 
the most important type in use today. 
Its stress is placed on means of re
ducing manufactu:t;ing costs through 
the use of improved efficiency, methods, 

The question of where to advertise 
his products is one of the most im"" 
portant problems confronting. a manu~ 
facturer: If his advertising does not 
reach the proper people it is worthless, 
in fact it may harm his products if it 
gets in the wrong hands. The primary 
means of reaching the best prospects 
are listed below : 

Business and Industrial publications. 
Direct Mail. 
Sales Bulletins. 
Business and industrial publications 

are one of the lowest cost and most ef
fective means of reaching the best 
prospects for your product. They are 
the guide books by which industry 
functions. The key men of· industry_:__· 
presidents, general managers, sales 
managers, phnt executives and en
gineers-read these . publications for 
profit, not for fun. 

The direct mail method· of reaching 
individual customers and prospects 
through the use of letters, . booklets, 
folders has .proven to be of definite 
value in co.;ordinating · sales and ad
vertising. The efficiency of this type 
depends on the mailing list. Unfor.:. 
tunately, frequent changes. in the posi
tions of executives within industry 
makes these .lists very difficult to main
tain. 

Sales bulletins are of value in pre
senting a sales story without competi
tion controversy. It also helps pave the 
way for price changes. It al~helps 
reach the buyer with a special mes-
sage. 

Management today is in a threaten
ing profit position. The pinch of ris:.. 
ing materials· ·cost, heavy taxes and 
high wage· levels gets tighter and 
tighter. Many ·foolish manufacturers 
base their advertising budget on· a per
cent of sales volume. When sales go 
down,. so does· the. advertising. This is 
just the opposite of what should be 
done. The time to stress advertising 

The time is always now., 

machines,· and materials; Providing (Corthntted on Page 26) 
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ahead 

substances are 

thanks to a 

.viscosity. 

found in family groups rather than in
dividually, and silicones too are a nu
merous family of brother compounds. 
As they are both polymeric and inor
ganic, their. traits are between those of 
organic plastics .and glasses. By varia
tion of chemical composition, the phys
ical properties of these silicone chil
dren may be varied almost continuous
ly through a far wider range than that 
possible with any other plastic. Thus 
a chemical marriage may produce 
what is essentially a new race of sub
stances. 

Among the characteristics achieved, 

in the •.. 

Photos courtesy Dow Corning, General 
Rubber, Ford M:otot, and Westinghouse. 

(Continued on next Page) 

To keep on the right track, these trolley bearings 
silicone grease to withstand high temperatures. 



Jack D. Mcirvine comes to ~ts from Cana;da for the 
£!1xpress purpose, as he pt.tt £t, .of attending a. good engi
neering school. He hasn't chJ.wnged his opinion eithfr, 
Siti4Ce enrolling in Chem E, front which he zmU gra.d~tate' 
a year from June.· Hlhen ·not atten,ding meetings of 
AIChe, he fiddles around i1~ his mak.eshift photogmphy 
lab at his hom;e, an.d wn;fetnplates fishing and 'l'a1rious 

liquids, oils, greases, resinous plastics, 
rubbers, and even as flexible fibers. 

The greases and oils are good lubri
cants, particularly in fine instruments. 
Although not yet commercially avail
able, silicone lubricants for automo
biles have definite • advantages too. 
With a te1i.1perature change' sufficient 
to .change the viscosity of a petroleum 
oil by a factor of 110, the viscosity of 
a silicone oil changes by a factor of 
only A. Minnesota drivers should .ap
preciate this. 

Silicone greases allow bearings to 
be permanently sealed, even under ex
tremely hot or cold conditions. These 
greases show little viscosity change 
.with temperature, good heat and chem
ical. resistance, and excellent aging 
qualities. In fact, their life is longer 
than that of the metal of which the 

stretches when drawn out slowly, but 
breaks when rapidly deformed. It 
bounces when· dropped, but settles into 
a shapeless mass when allowed to lie 
undisturbed. 

Silastic is Dow-Corning's modifica
tion of bouncing putty; their treatment 
gives the articles permanent shape. 
They use it in flexible tubing, electrical 
insulation, and diaphragms. Unfor
tunately its low tensile strength pre
vents its use in automobile tires. How
ever, it will make a serviceable inner 
tube if special vulcanizing techniques 
are used. Silastic keeps its elasticity 
under compression at temperatures 
ranging from -67°· F to 400° F, where
as natural rubber has a· range of only 
-45° F to 220° F under ideal condi:. 
tions. 

The most widely-investigated use of 
silicone rubber and resins, however; is 

power rating. 
Finally, a recent patent describes a 

·method of breaking-in atttomobile en
gines with silicone~containing material 
in the lubricant. At the temperature 
of operation this particular silicone de
composes very slowly, producing 
microscopic particles of free silica 
(sand) in low. concentration. ·Original
ly intended as a means of sabotaging 
gasoline engines .by literally ·grinding 
them up; . the silicone doesn't . decom~ 
pose rapidly enough toproduce this ef-
fect. The abrasive action of the silica 
actually helps to ·condition the motor. 

Until industrial research began in 
America shortly after 1930; Professor 
Kipping in England did the only work 
on silicone ·chemistry. He was solely 
interested from the standpoint of pure 
science, and gave only passing interest 
to possible. uses. 

American research starts 
In 1931, Dr. E. C. Sullivan of the 

Corning Glass Company began looking 
for a heat-resistant and moisture
proof coating for· glass insulating 
fibers. The result of his work was 
Fiberglass. It is the only silicone de
veloped in the early stages of the in-: 
dustry · whose use was chosen before 
the compound was discovered. 

Silicone mold release agents are used to give easy release to almost every kind 
of rubber molding. Here a heat-stable silicone is used i:n tire molds. 

The light silicone liquids of low 
molecular . weight are the active in
gredients of water-repellent ·films such 
as General Electric DriFilm and Dow
Corning DeCeTex. They are also ,used 
in golf ball centers and as shock ab
sorber fluid. 



research on. weather-re
sistant automobile lacquers. His work 
also led to the development of silicone 
rubber and the General Electric Dri
Film water repellent. 

Dr. Kipping had concluded on his 
retirement in 1932 that silicones were 
not likely to become very important in
dustrially. But Dr. J. Franklin Hyde 
of Corning proved in 1935 that or
ganic silicon-:-oxygen compounds form 
long chains. His proof was the step
ping stone to success for silicones. 
Their usefulness depends largely on 
this ·long chain structure. 

Industrial preparation of silicones is 
carried out by two processes borrowed 
from the laboratory and adapted to 
large-scale work. 

At General Electric's Waterford, 
New York plant, Dr. ·Patnode uses a 
direct combination reaction in which 
he heats silicon with organic chlorine 
compounds in the presence of a cop
per catalyst. 

Dr. Hyde, at Dow-,Cotning's Mid
land, Michigan plant, adapts the Grig
nard prepa~ations, to an industrial 
scale. The Grignard reagent formed 
from organic chlorides and magnesium 
metal, is added to liquid silicon tetra
chloride. 

Both processes yield a mixture of 
organic silicon chlorine compounds, 
which are purified by complicated dis
tillations before further use. The puri
fied intermediates are hydrolyzed in 
water, and the final silicone polymers 
form from the resulting hydroxyl com
pounds in a simple condensation reac
tion which proceeds with the hydro
lysis. 

Three classes of silicones result 
from • this final condensation step : 

In the first, the intennediate con
tains one reactive chlorine atom and 
three inert organic groups. The sili
cone obtained ·consists of two of these 
molecules linked by a single oxygen 
atom, which replaces the two chlorine 
atoms. Silicone oils are of this type. 

In the second class, the intermediate 
contains two active chlorine atoms and 
two·. inert organic groups. The silicone 
consists of a chain of alternate silicon 
and oxygen atoms. As silicon will not 
form a double bond with a single oxy
gen atom, each silicon atom forms a 
single bond with two oxygen atoms, 

~nd .a 
is formed. 
due to these long 

In the third class, intermediate 
contains three active chlorine atoms 
the silicone obtained is a three-dimen
sional network of cross-linked silicone
oxygen chains. The resinous silicone 
insulators fall into this class. 

The raw materials for the processes 
are simple and relatively abundant. 
The two fundamental ones, silicon and 

National Society for Crippled Children and 
Adults, 11 S. LaSalle St., Chicago 3, Ill. 

oxygen, cmnprise together 76 per cent 
of the earth's crust. Industri:llly, the 
raw materials are sand, the most eco
nomical source of silicon; brine, which 
yields chlorine to form the silicon 
tetrachloride and magnesium for the 
Grignard complex ; and petroleum, 
from which the organic chlorides are 
prepared. 

The chief worry of silicone produc-
. tion engineers after the war was 
whether the general public would ac
cept the products being developed for 
consumer distribution. But perhaps the 
unique properties of a few well-pub-

As a result, severat companies en
tered the silicone field after the war, 
amohg them. duPont, Carbide and Car
bon Chemicals, Miner Laboratories, 
and Minnesota Mining and Manufac
turing. These have the advantage of 
drawing on nearly 50 years of pre-:
liminary work financed by other· or-
ganizations. · 

lower prices ahead 

One newcomer, the Plaskon division· 
of Libby-Owen-Ford, is developing a 
process for preparing the intermediate 
organic silicon chlorides. Plaskon's 
aim is to reduce the price of the inter
mediate compounds to about 50 cents 
per pound. This would in turn reduce 
the price of silicones greatly. Wher~ 

ever- silicones have been sttpplied, ·large 
markets have developed. But reduction 
of the present'average price of about 
$2.75 a pound would enable silicones 
to compete on an even wider scale. 

Price reduction might put silicones 
on a commercial basis as adhesives, 
laminate bonding compounds, and heat 
transfer agents; Perhaps new uses will 
arise for the intermediate silicon· 
chlorides, which are known to be high
ly . reactive. After 'two decades of in'" 
vestigation, only a few children of the 
silicone. family have made good com-,. 
mercially. But mama and papa a:re so 
productive that even after fifty years· 
the family is still growing. Keep your 
eye on that family~it will grow a lot 
larger in the future. 

(end) 

Silicone insulated, totally enclosed, non-ventilated 5 hp motor at 
only 60 _per cent as much as comparable Class A motor at right. 



Student exhibits at 
Engineering Exposition 

Has a month gone by already ? 
Man, does time fly. I don't know what 
I'd do without a calendar. It seems 
that it was yesterday that I saw the en
gineering exposition at the Minneapolis 
Armory. Several of the projects were 
terrific ! Or maybe it was the effort 
that. was put forth that made several 
of these projects worth a prize. The 
Ag Engineers spent many hours of 
work on their working model entitled, 
"Drainage."- These Ag men took first 
prize, too. The Milling men were a 
close first, so close as to wind up sec
ond. Their scale model of the Tricities 
Mill at Rapid City, South Dakota was 
an eye-catcher. When I say scale-I 
mean it. The fellows sent for the pic
tures and plans of the mill and figured 
like Trojans to make certain it was an 
actual scale model. The ME's took 
third p~ize. They had several booths. 
That jet engine involved a great deal 
of detail. By the way, the whole affair 
had quite an ostensive title : The Min
nesota J;lederation of Engineering So
cieties Exposition. 

Oh, Yes, Dr. Jean Piccard can 
dance ! If you were at the Aero Ball 
you had first hand information and a 
superb demonstration. These Aero 

, people are right in there be it in the 
ballroom or . building a wind tunnel. 
The working model of the wind tunnel 
was on exhibit at the engineering ex
position. The project was under the 
direction of H. Eugene Smith. The 
wind tunnel was made primarily for 
tl;te · federation exposition but it will be 
used for illustrating the basic prin
cipl~.?<(:Y£' wind tunnel testing. 

\What type of structure is it? Well, 

the tunnel is of wood constru~tion with 
metal rei~forcement while -the 12 by 12 
bv 18 inch test section is built of plexi
glas for ease in observation. The tun
nel is powered by an . electric motor 
from which a four bladed propeller is 
driven at apprqximately 8500 r.p.m., 
producing velocities up to SO m.p.h. in 
the test·· section. The propeller is 
mounted in the downstream section of 
the tunnel and pulls the air into the 
nozzle section through the test sec
tion and out the diffuser. A scale 
model of the Navy's new supersonic 
experimental airplanes, D-558-II "Sky
streak," is mounted on a pylon in the 
test section. This is shown quite 
clearly in the picture on this page. 

Alpha Mu initiates 

Alpha Mu, the Milling honorary 
frat, had a dinner in the Campus Club 
at the Union recently. Nine men were 
accepted for m<:mbership and will be 
formally initiated later in the Spring 
quarter. The nine men are : James 
Burford, Charles Giffith, John B jion, 
Tom l\!Iyhr, Leigh Paulsen, William 
Peel, Sheldon Rein, Walter Schultz, 
and Charles W enz. 

The after-dinner speaker' and only 
feminine quest at the gathering was 
Dr. Betty Sullivan, a Minnesota Uni
versity alumna, a well-known cereal 
chemist, and a vice-president of Rt1s
sell-Miller Milling Company. Dr. Sul
livan studied at· the University of 
Paris, too; She spoke of the place of 
the engineer in the. milling industry. 
Her topic was very appropriate since 
she is ·the chairman of the Technical 
Advisory Committee of the Millers 
National Federation, the organization 
which established .the Milling En
gineering Scholarships last year to en-

by LORRAINE HERMAN 

courage. the . study in this field. She 
spoke of how the industry was looking 
toward engineers for the advancement 
of the milling industry. She as well as 
other guests· at the dinner, Dr. Frank 
Gunderson from Pillsbury Mills, Inc., 
Mr. Frederich Athinson of Athinson 
Milling Company, Mr. Cecil Smith, a 
representative from General Mills Inc., 
Mr. Fred Schmaltz from Commander
Larabee Mills and Dr. Schopmeyer of 
International Milling Company were 
concerned over the welfare of the stu'": 
dents. The firms represented by these 
five men also· helped. to establish the 
scholarships. They . believe if milling 
engineers prove satisfactory in indus
try other universities .. rrtay adopt plans 
for a milling curriculum. The indus
try formerly trained their own men. 
One of the aims of Alpha Mu is to 

A working model of a wind tunnel, 
constructed by the Aeros mainly for their; 
exhibit at the Engineering . Exposition. 
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'They have about twenty-five mem
ben; in their club. At their last meet
ing Charles Lang, vice-president in 
charge of engineering of the Russell
Miller Milling Company, spoke on the 
"Mill of 'Tomorrow." A month previ
ous to Mr. Lang's address Henry 
Crosby of General Mills spoke on the 
new mill built in Los Angeles, Califor
nia. 'The height of the mill is three 
stories. Have you seen any niill in the 
country that is less than six stories 
high? 'This new height is revolu
tionary and the new process of pre
venting dust concentration ever-so
present in a mill is something else of 
new design that . has been put into 
operation in the LA mill. 

The American Society of Civil En
gineers have a very special place to get 
together every· noon. 'The place may 
be any vacant room in the Main En
gineering Building. Card games which 
were common near final time have be
come a daily noontime occasion. 

'The 25th of April is an important 
date for Civils. 'They are having the 
movie "Drama of Portland Cement." 
It will be shown in room 320 of the 
Union at 7 :15 ·P.M. Everyone is in
vited. Incidentally; at this meeting the 
election of officers will be conducted. · 

K.H.K. had a good percentage of at
tendance at the Inter-Pro Frat Ball at 
the Radisson H.otel several Fridays 

The Milling engineers' reproduction of 
a South Dakota mill took second place 
at the Exposition. 

everyone took off for the Grand Ball
roo~ where a number of people were 
already dancing to th~ music of Bud 
Strawn's Orchestra. 

KHK starred its exquisite perform
er Arvid 'Tveit during the · intermis
sion stage show. Arvid showed great 

. determination in getting at that marsh
mallow on the string ... or was it the 
girl on the other end? Everyone en
joyed the evening, and those who were 
"sitting this one out" found a circle of 
KHKers discussing the affairs of the 
evening~ All were pleased to see the 
alumni present and enjoying the 
evening. 

Several ideas were discussed and 
tentative plans were made regarding 
KHK's entry in the float contest at a 
recent meeting of the KHK float com-

Pi Tau Sigma dinner dance 

AS,ME pulse jet 
On March 8 a speaker from· 

eral Electric told the students in 
American Society of Mechanical 
gineers what General Electric e:xpe~qts . ;: '(.'·ii'!:J-Iir!' 
from graduates who wish jobs 
G. E. Marty graduates were 
viewed by G. E. and only ten enj~meeJ·~ ........ ,.. .. ,., ..... _.,,,,_ 
were selected. 'This talk was more th:H':f'··<•>·'"'·'<.:mm 
quite informative. 

(Continued on Page 22) 

KHK'ers Wally Aschenbeck, J. David Lonergan, Glenn Olson, and Joe Riordan 
saunter around amongst the exhibits at the Exposition. 



Sororities have been known to, pay as high as fifty 

dollars for this couple. Better known as "hear no evil and see 

no evil" they claitn to have supervised the parties on Strom

boli. It is said that they are in the real estat;e busiriess. Their 

calling cards say "Get lots while you're young." 

Turn on the n1aximu1n nun1ber of lights 
and keep then1 on, is this protector's theory. 

Fron1 the appearance of his w-ife it's evident he 
rt1et and n1arried her in a din1ly lit dance hall. 
Now he crusades to see that no one else gets 

;( 

\' 

Get hin1 lit and the lights will go 

REFEREE. Her a1n1 1s keeping the sheep 

fro1n the goats. She is the type seen at wed
dings giving the bride a dunce cap and the 

groon1 a good luck charm. If you brought a 
girl to the dance, she believes its her duty to 
keep you separated as far as practical. By 
dancing at arn1's length, it's 'at least easy to 
stay off each other's feet. 



by BOB liNDQUIST 

BOB THAVES 

MIXERS. This pair is on the threshold of second childhood. To 

people forty years old trying to do the lindy is ridiculous, these ki 

sixty are absurd. They are the type that cut in on you so that YC!U 

teach them that new step-you know, the one that follo·wed the 

Botton1. Peel off your girdle Matilda, we're going to shake tonight: 

She is at her best :when there are 
a dozen girls clustered around listening to her· 
counter attack theories. How to parry the 
rfijutna tease, the Honolulu hug, and the Men
dota M usher, is explained. The techniques 
must be successful, she's single yet at fifty-five. 
One shapely coed didn't want to listen. There 

OH NO! It happens at least once during 
lifetirne. Its a warn1 spring formal and 
dream is unclothed for·the heat. Upon .............. r·•ri·r'"''"'··· 

at the dance the chaperones are found to be 
girl's parents. This torture no :n1an shoul 
dure. All evening the eyes of "Thou shalt """"+''"·····,·· 

track you. 1~hen the blow that kill~. 

suggests you ride 
talk to daughter. 



which improve a basic 

which improve or make 

number··of 
nurnberof 

joints in the structure. a fuselage 
or a wing may be molded in one piece. 
This result$ in better aerodynamic 
properties through the elimination of 
the buckling or oil-canning that takes 

com- place under load in the usual con

National Society for Crippled Children and 
Adults, 11 S. LaSalle St., Chicago 3, IU. 

plywood and· honeycomb paper cores, 
or plastics and glass fibre. Possibil
ities in this field are practically unlimit
ed, provided the materials can be suc-
cessfully bonded. ' 

The design of sandwich-type plates 
involves a complicated problem of · 
stability. This sort of laminate con,
sists of relatively thin, high density 
faces bonded to a thicker, low density 
core. The object of this construction 
is" to achieve high strength and stiff
ness with minimum weight. The stiff
ness of the panel is increased by sep
arating the faces, which are mechan~ 
ically stabilized by bonding them to 
the thick core. -

Sandwich-plate and shell construc
tion promises . to be of increasing im
'portance. Its suitability for the main 
structural components of aircraft was 
proved by the Albatross and Mosquito 
planes built by deHavilland Aircraft 
Company in England. In the United 
States, molded · sandwich shells are 
being used in two experimental Navy 
jet planes. Wings and fuselages ()f 
sandwich construction for the A T6 and 
BT15 respectively have been success
fully static-tested ·by the USAF Air 
Materiel Command. 

In addition to more favorable 
strength-weight ratios, molded sand-

struction. 
Because of the difficulties of design 

and lack of a good process control and 
inspection procedure (how do you in
spect a hidden· glue line ? ) , . the de
velopment of sandwich construction 
for such high performance uses is 
necessarily slow. 

For less exacting applications, this 
type of panel is being used more, and 
more extensively. Both the Milwaukee 
Road and the Pullman-Standard use 
them in coaches and. sleepers. lVIetal~ 
faced plywood lines most Diesel loco
motive cabs. 

empirical. data used 
In building panels, as well as in car 

building, empirical design data may be 
used satisfactorily. A metal"'clad wall 
panel· developed by William Lescaze. 
and Robert Davison and modified by 
Republic Steel's Cleveland laboratories 
·is a case in point. The panel, for use 
with skeleton frame construction, is 
made up of outer corrugated stainless 
steel and inner enameled steel skins 
bonded to Pittsburgh-Corning's Foam 
Glass. The 4 ft. x 4 in. square, 3}~-in. 
thick panel weighs 225 lb. and replaces. 
over 100 masonry units weighing. from 
1500 lb. to 2700 lb. The insulating 
value is twice as good as that of brick 
and furred plaster. The cost in place 
would be about 58 per cent of the cost 
of conventional masonry. 

With differentials ()f this magnitude 
you can easily see that even an over
designed laminate can be more efficient 
than· older construction. 

A partial list of other applications 
would include such things as molded 
plywood ·boat hulls, interior partition 
panels for homes, bulkheads for air
craft and ships, and variable density 
compressed-impregnated wood airplane 
propellers~ 

The field of laminates is enjoying 
rapid growth much the same as many 

· other fields. Though laminates them
selves are not new, their widespread 
adoption is. All. branches of engineer
ing have or will have the opportunity 
to improve their products through use 
of 'laminated materials. 

(end) 
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HAT is•the Students' Work Committee of the Col
lege of Engineering? Briefly, perhaps too briefly, 
it is a standing committee of the faculty of the col

lege. However, this is probably too perfunctory a definition 
because the committee as such ·meets only a few times a 
year whereas the chairman spends his entire time conduct
ing the affairs of the committee. Each department of the 
college is represented by a member on the committee and 
each member consults with the staff of his own department 
as .need arises. This arrangement has worked out well in 
practice because of its truly representative character and 
the fact that at least· one member in each department is 
spmewhat familiar with the knotty character of the prob
lems which arise. 

The entire committee is called together just before 
the· opening of each quarter to interview students on the 
tentative drop list and it may be called at other times to 
discus.s matters of policy or take special actions. The· 
Students' Work Committe(;ds probably the oldest stand
ing committee in the college. It is without doubt the 
most active. 

It is one of the duties of the· committee to interpret and 
apply the rules, regulations and policies of the college and 
the university as these affect the students' work and his 
educational progress. The committee is authorized to hear 
special pleas and to make exceptions where that is advisable 
and to the best interests of all concerned. The committee 
acts for the faculty and its decisions are final. It is con
ceivable; of course, that an appeal could be made from a 
decision or that an action might be reviewed by a higher 
~uthority such as the Dean, the faculty, or the university 
administration but such appeals are so rare as to be prac
tically nonexistent. This authority throws a responsibility 
on the committee and demands that it retain the confidence 
of the faculty as well as the students. 

It is inevitable that many 'of its decisions .are disap
pointing to the students. Faculty members who might 
be classified as too tender-hearted have learned long . 
since in dealing with student problems that if "no" has 
to be the answer it is more pleasant and convenient to 
shift the joq of saying it to the committee than to take 
the right stand themselves. No one likes to be the big 
bad bear, not eveh the Students' Work Committee. 
However, the faculty does expect this agency to "hold 
the line;'' 

Faculty rules and regulations recorded in the .minutes of 
faculty meetings are numerous. Policies that just seem to 
grow are perhaps quite as numerous. There are likewise 
many all.,.uriiversity regulations that have been set up for 
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way. 

Most of the problems that are presented to the ,.., ... m .............. ,. 

mittee appear in the form of petitions from 
1,411 petitions were considered during the year 
September 1, 1948 to August 31, 1949. The processing 
of some of these is· simple and not time consuming.: .. 
However, others require study, reference to departments 
and in some cases special meetings of the entire com
mittee. 

A considerable portion of the time of the chairman is 
taken up with student interviews and these can be trying,to 
both parties if the problems involved are difficult. ·A ·part 
of the time of the committee is taken up with. actions re
sulting from scholastic delinquency as a result of whi 
student may be placed on probation or dropped from 
college. 

There are six Students' Work Committees in the 
tute of Technology, one for each of the four separate 
schools, a committee to pass on <:tdmission of students to the 
engineering courses given in conjunction with the School 
of Business Administration· and the. Institute Committee 
consisting of the chairmen of the separate committees. 



CASTELl lead nOW! 

Why wait until you graduate? 

Start using the Drawing Pencil 
of the Masters today-smooth~ 
free~flowing, grit-free CASTELL, 
accurately graded in 18 un

varying tones of black,7Bto 9H. 

YOU CAN AFFORD CASTELL
.because it outlasts other .pen~ 
cils, hence is more economical. 
In addition, you get the per
sonal satisfaction of superior 
craftsmanship th·at only 
CASTELL gives. Unlike ordi

nary pencils, CASTELL sharp· 
ens to a needlepoint without 
breaking . . 

Ask for CASTELL at your book 
store. Don't all.ow yourself to 
be talked into using ci substi
tute. CASTELL is a life-time 
habit for up-and-coming Engi· 

I must tell you more about the dis
play AS11E had at the Engineers Ex
position. Beside running the pulse jet 
(Note reference to this in either Jane's 
or Grimms column in . the Morning 
Tribu,ne of March) they had a display 
of pictures of the M. E. Aero Build
ing and M. E. Labs. They also. had ·a 
demonstration . of a. stroboscope. 

E-Day budget set 
The Tech Commission amended and 

approved a budget of $3,200 for E
Day. This is the largest budget E-Day 
had been granted. All this money must 
come directly from E-Day; no money 
is given to them. Why don't you think 
again in deciding whether you will take 
part in those activities planned for 
May 12 and 13. · They will be of more 
value than you think; the E-Day Com
mittees say so. 

The commission· has set up certain 
criteria as a basis for selection of the 
IT representatives to the All-U-Con
gress. Prior to this there was no 
definite policy followed· for the selec
tion to be based upon. 

Mr. Chuck Clay, from the Student 
Activities B11reau, attended a recent 
meeting of . the Tech Commission. 
Numerous questions were tossed to 
Mr. Clay concerning ·the policies· and 
rules of the U of M. He had a ter
rific verbal come-back plus some writ
ten material to distribute among the 
members. He· had a unique method of 
passing the booklets and forms to each 
individual ; they were all in individual 
packets. The only problem left to solve· 
was how to cart the packets home ; they 
borrowed wheelbarrows. 

sesston 
The. School of Mines Society mem

bers heard R. J. Morton, the concen
tration engineer for the Oliver Mining 
Company at Duluth, speak on "Broad
er Education for the Engineer." He 
thought the five-year course was a fine 
plan to aid engineers in knowing a lit
tle more about the world outside of· the 
math and labs in engineering. He put 
tremendous emphasis on the lack of 
ability in applying the English lan
guage both verbally and in r~port form. 
The coffee and doughnuts session· 
wound up with a discussion on ta-

The Annual Farmall washeld at the 
Triangle House sevetal Saturdays ago. 

. For fanners this was the night of the 
year. Old-time and square dancing 
gave the waltz tempo quite . a bit of 
competition. "Join hands and . circle 
half way round" was ringing in every
one's ears. 

The milking contest was a mooing 
success ; all honors go to Olie the new 
ten spigot cow from the farm campus. 
A hog calling contest was judged with 
the help of Dan Haney's modified ap
plause meter. This special piece· of 

equipment gave such pertinent infor
mation as hog appeal ·and sow reac
tion. The metal mess could also tell if 
a hog was asleep. Now ask me, how? 

Triangle had election of officers at 
their hst meeting. The following men 
were elected : 

Douglas Crocker ........ President 
Bryce Anderson ... Vice-President 
Roy Johnson ..... Corresponding 

Secretary 
Jim· Wiilker .......... Recording 

Secretary 
Franz Wogan .. Sergeant at Arms 

The American Foundryrnen's So
ciety held their monthly meeting at 
Minneapolis Moline. Their tour of the 
plant resulted in· a decision to dismiss 
all business meetings until the end of 
spring quarter and· resort only to field 
trips. What an impression· Minne
apolis Moline must have made l 

(end) 



When agriculturists want to learn 
· what nourishment a plant is getting, 
they inject· radioactive materials into 
the soil and trace their absorption 
with s~nsitive instruments. Industry 
and mediCine also use this oingenious 
technique to gain needed knowledge. 

Until recently, scientists literally heard 
what was happening, for they followed 
the passage of atomic materials through 
plants ot ·machines, or even the human 
body, with.· a clicking Geiger counter. 
Now a more sensitive instrument-a new 
scintillation counter made possible by a 

development of RCA Laboratories-can 
do the job more efficiently. 

Heart of this counter is a new multiplier 
phototube, so sensitive that it can react to 
the light of a firefly 250 feet away! In the 
scintillation counter, tiny flashes, set off by 
the impact of atomic particles on a fluores- · 
cent crystal, are converted into pulses of 
electrical current and multiplied as much as 
a million times by this tube. 

* * * 
See the newest advances in radio, television, 
and electronic science at RCA Exhibition 
Hall, 36 West 49th Street, New York. Admis
sion is free. Radio Corporation of America, 
Radio City, N. Y. 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for . ad- ' 
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio re
ceivers. (including broadcast, short wave 
and FM circuits, television, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications · 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers, capacitors. 
• Development and design of new re
cording and producing methods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to. National Recruiting Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

RADIO ~ORPORAFION ~ AMIRit::A 

World Leader in Raa'lo- Rrsl- in 7eleYisi'ott 



AVE you ·ever had the urge to return and torment 
' your old high school teachers? Remember the old 

bat on third floor whc used to try with all her might 
to flunk you in English? She was a grand gal. You would 
swear she had a spray gun in her _closet with which to make 
up her face, but she was an honest girl though (with her 
frontal plane). 

Maybe it would please you to know tbat one brave soul 
broke away from the toils at hand and made his way up· to 
see this stately old character. He had blood in his eye, and 
... but I'll tell it to you from the beginning. -

One brisk cheery day in March, J ohr1 Drop bottom, boy 
engineer, skipped along the glistening streets of his campus 
toward the gaily colored streetcar which would take him to 
his horne. This was the hour after his last final, ( F -hour 
plus one). He knew ·that they were all barstards. but he 
sang as he went tripping along. This was a mistake. For 
in the path of our jovial John stood fire breathing, hate
reeking "Bart," the big boy of Botany 4. "I say Dropbot
tom," he said, "I happened to glance at the grade on your 
Botany final; low F you know. Too bad," he went on, 
"this will prevent you from taking that one last class in 
SLA needed for graduation this spring, on the five-year 
program. This class is only offered every other alternate 
odd numbered year dividedby 5," he assured poor baggy
eyed John, "but life always has its little insignificant prob-
lems. Ta, ta, old boy." 

Pangs of nausea seethed and raged in ~he limp mass of 
bones and flesh which one~ composed our double-E friend. 
Could this be: an, engineer being countersunk with a 
barbed countersink all because of Botany 4, thought John 
to himself. The day was dark and bitter. The icy streets 
a hazzard to man and beast. "Hark, the gong and buzzer," 
he uttered,· ejecting sputum. "Well, I'll be darned, the ba
nana boats are running on time.;' · 

Pushing his way past the old men and women, he forced 
his way through the front doors and looked for a seat. 
Tripping two old . blind Jadies that managed to squeeze on 
the car before him, he jumped over one, onto the bent 
back of the other, and bounded into the erhpty seat. "I hate 
people," he asserted, scowlingly, and muttered, "Botany 4," 
to· himself every two blocks on the way home. 

Then the idea struck him. "I'll go back and see old Gladys 
Pander, the bver stuffed, moth-eaten witch," John said 
to himself. "Let's see, I have cyanide, black powder, and 
a pen knife. Yes, I could visit all the grimacing gran
nies, and have my revenge." 

The car stopped with a clang and a screech as John Drop
ttom . climbed out of the overcrowded vehicle. "Gad, it 

. smelled like Norris on a hot smnmer day," he asserted. 
Then off to old Northwest f[igh and his long-awaited re-

by ROBERT HENRY 

John's iirst problem was how to conceal himself when he 
went about the dasterdly deeds. But then he was one for 
glory and he didn't care who knew him. Blood was in his 
eye! 

The third floor halls were painted with weird shadows 
cast by the multipaned window. Room 335 was just half 
way down the hall. John crept closer on his three inch, 
sponge rubber, elevator shoes. He was now outside the 
door. He peered in. There satan old lady behind a small 
desk, all clean and white, smiling to herself as she read them 
the latest ·addition of ·the Kinsey report. He was heard to 
say, "I wonder why this isn't on the good reading list?" 
But then, who would expect an English teacher to know 
that. 

John looked around the room. There were colorful post
, ers of dogs, cats, and children on the blackboards clearlv 
depicting the old gal's surrender to the conquest of senility. 
When· you pass THAT age, what else? 

Slowly John Drop bottom opened the door. If the door 
was the same age as Pander, it might have squeeked, but 
no, John Drop bottom was safe. Then he remembered mv 
cyanide, ·my black powder, my pen knife, gad, I left it o~ 
the streetcar! !" John was overcome by emotion. He would 
have to use his own two hands. He tiptoed behind her. His 
hands were outstretched. He could sl'nell the pungent odor 
of a new paint job. It convulsed him. He fell back retch
ing and nauseated. He rose again. This was it! The hands 
closed menacingly. "Agh," she cried, but it was too late. 
John's thumbs touched through the me:it of Pander's neck. 
"What an odd sens~tion," he said, plucking the exposed 
tendons in her neck. "It sort of tickles yourhand." 

Just then, the door flew open, marching feet were heard, 
and in stepped H. M. Jones. "We've been looking for you. 
Oh, what's this?" a.:sked Jones of John Dropbottom as he 
stood there trembling. "Ah, caught you in the act, didn't 
we ?" he went on~ There was a scuffle and all was over. 

The next day was bleak and dismal to John sitting quiet
ly in his cell in the death house. Even though the chem 
teacher of old· Northwest had headed . the defense on the 
grounds of mercy killing, this cell was to 'be John Drop'" 
btottom' s hmne for the next two • hours. John asked, "Why 
did H. M. Jones come when he did? Who tipped him off? 
And who is he? You know, beca11se of this I won't be able 
to go on my double-E cruise," he said; "Oh," said the 
chem teacher, "that is too bad, but I thought you knew who 
he was. He was your old Chem 4 lab instructor returning 
the 49 cents left on your first breakage card." -

The words uttered by the ·condemned· man for the next 
two hours were of such a nature that the reproduction of 
them in print would result in the ejaculation of this· writer ' 
from the University of Minnesota campus and would ·cast 
amoral 'Shadows on the Department of Chemistry's lab in-
structors. · 



If you've always thought of glass simply as a 
substance made of sand, soda, apd lime. 
we believe this will surprise you: 

Corning ·scientists, such as the one you 
see here cooking up a batch of experimental 
glass,· have actually made glass using 84 of 
the earth's presently known 96 elements. 

Nearly 3000 of these experimental glass 
compositions are turned out every year, as 
Corning scientists search for new and use~ 
fill ways to combine nature's elements. 

Already Corning has developed more 
than 50;000 formulas for glass. Just as al
loys ITiake, metals more useful, these 50,000 

formulas make glass more useful-enlarg
ing its applications in untold and sometimes 
surprising ways. 

Corning makes glass so strong that it can 
be used as piping in a steel mill. Corning 
makes glass so . soft that it can be melted 
with a match-and glass so resistant to 
thermal shock that it can be heated to a 
cherry red, then plunged into ice water with
out its breaking~ 

Today, throughout industry, Corning 
means research in glass-research which, 
along with a multitude of other develop
ments, has made glass one oftoday's most 



When sales go down one of the quick
est ways to give it a ·shot in the arm 
is by incre:1sed advertising. A. good 
advertising department should lead 
rather than follow in· sales·" planning, 
and even in product development. 
Providing the "know-how" and ''how
to" information which enable manu
facturers to lower production costs 
should be constantly advertised. It is 
necessary to advertise continually be
cause the public has a very short 
memory. Under the highly competitive 
markets of today a rival company may 
snatch an old customer away over
night. A neglected customer is a lost 
customer. If the company has many 
accounts the only way to avoid "neg
lected" customers is by const:1nt and 
smart advertising. 

One of the most important conclu
sions to be considered is the part that 
advertising plays in the progress even 
survival of a company in today's com
petitive markets. \Vithout advertising 
a company stands little chance of with
standing this competition. There is 
also a great need for a clearer under-

tht:cDr~~;;~rlt tin1e 
vague and reflects a lack of the 

basic pr6blein of the advertiser. An
other probiem is the need of teaching 
the young executive. and engineer the 
importance of advertising. He should 
be shown the important part advertis-

. ing plays in a company's growth~ He 
should' also be taught the fundamentals 
of advertising and to know good ad
vertising when he sees it. This is im
port:lnt because he may be called on to 
make decisions concerning his own 
company's . advertising. There exists a 
need for advertising that does. its job 
quickly; cheaply, and produces the 
proper response in increased sales. To 
coin a phrase there is a need for more 
"Engineered Advertising." 

The dittho·r is ·indebted to the follow
·ing companies for their generous help
and co~operation in furnishing mate
rial and photographs: 

T1~e Tflestinghouse Corp., McGraw
Hill P-ublishing Co., General Afotors 
Corps., General Electric Co., Radio 
C orjwration of American, Pittsburgh 
Plate Glass Co., and the Associated 
Business Papers. 
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WHEREVER HIGH CARBON WIRE can improve the quality of a manufactured 
product, Roebling wire can be adopted with complete confidence in results. Roebling 
is one of the world's largest producers of quality Oil-Tempered Spring Wires and Cold 
Rolled Spring Steels ..• furnishes wire with physical properties and finishes for almost 
every purpose under the sun. . . · 

But besides bettering yom· product, Roebling round, Hat. and shaped wires, bring 
you better production, too. Every inch of these wires is identical in gauge, grain and 
finish. Your machine preparation time is ·lowered; machine stoppages and rejects cut 
way down ... Roebling research, special techniques and modern, precision equip
ment assure wires with definite plus values for every user. · 
THAT'S WHY ••• 

JOliN A. ROEBLING'S SONS COMPANY, TRENTON 2~ NEW JERSEY 

Aelanta, 934 Avon Ave.* Boston, 51 Sleeper St.* Chicago, 5525 W. Roosevelt Road* Cincinnati, 3253 Fredonia Ave. 
*Cleveland, 701 St. Clair Ave., N. E.* Denver, 480:i Jackson St.* Houston, 6216 Navigation Blvd.* Los Angeles, 
216 s. Alameda St.* New York,19 Rector St.* Philadelphia, 
12 S. Twelfth St.* Portland, 1032 N. W. 14th Ave.* San 
Francisco, 1740 Seventeenth St. *Seattle. 900 First Ave. S. 



PROBLEM-You are designing an electric clock for auto

mobiles. The clock itself is completed. To set the clock, 
the spindle which turns the hands must be pushed in against 

a spring pressure and then turned--and, of course, when 

the. clock is installed, this'' spindle is back under the dash

board. You want to provide a means for pushing and 

turning the spindle from a point that is easy to get at. 

How would· you • do it? 

* * * 

remote control 

problems to which S.S. 

White flexible shafts 

are the simple answer. 

That's why every engi

neer sho.uld be familiar 
with the range and 

scope of these "Metal 

~~~--------,.;___--...~ •Trademark Reg. U. S. Pat. Off. 
and elsewhere 

BULLETIN 4501. 

fHIE S.S.WHITIE.DIENTAl MFG. co. INDUSTRIAL. DIVISION 
DIEPY. C1 tO lASt 40th St •• IUW 'IORK 16, N• 't.
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They had been married something over twenty years and 
were already well into the twin bed custom. ·On this par,.. 
ticular night they had been out. soaking up a few drinks 
with some of their friends. Upon their return home, the 
wife 'lv'as vvell into the stage where she expressed herself 
by giggling. Once home, they promptlyprepared for bed 
and retired, each to his own respective bed. All was silence: 
for awhile-and then-

"Honey," she said, "Honey, you didn't kiss me good night 
like you used to do." 

"Alright," muttered the old man as he kicked off the 
covers and went over and gave her a very husbandly 
smack. 

Time passed l It was probably two minutes after he had 
crawled back into his bed until she called for him again. 
"1-Ioney," she said,· "Honey-you forgot to tuck me into 
bed like you used to do." 

"Dammit," ·exclaimed the old man, as for the second 
time he crawled out of bed and went over and. tucked her 

for your 

HIGH FIDELITY 

RECORDINGS 

LEW BONN 
fJO. 

6'1 s. Twelfth St. 
Minneapolis· 3 

228 E• Superior St. 
Duluth 2 



4'Yes, indeed, Dave, the Norton prod
ucts I help make are an important 
part of· the preparation of every meal 
you eat. As a matter offact, just about 
everything that makes living worth
while today is a little bit better because 
Norton products added something 
extra to it." 

Here's how Paul L. 
Lantz might teach his 9-
year-old son Dave some 
of the facts of industrial 

life. It ought to be easy for 
Paul. He has learned plenty 
during his 14 years at Norton, 
where over 50% of all employees 
have been on the job for more 
than I 0 years. .· 

"Parts like cultivator discs and plow.:. 
shares, made of today's tougher 
metals, stand rougher treatment. Fast
cutting Alundum grinding wheels, or 
Alundum-coated polishing wheels, 
finish these parts rightf 



This instrument, which iollows very closely the original design 
of the U. S. Atomic Energy Commission, was designed for the 
measurement of fast neutrons emanating from atomic piles. It 
is a self.:.contained instrument comprising twin ionization cham
bers, Lindemann Electrometer and reading microscope, dry bat
teries and the necessary controls for charging the chambers and 
providing the requisite voltages for the electrometer plates. 

Other Cambridge Instruments 
Lindemann-Ryerson Electrometer has high sensitivity and good stability. 
Does not require leveling. When reading,· the upper end of the needle· is 
observed on a scale illuminated through a window in bottom of case. Size 
8.3 X 6.5 X 3.5 em. 

Pocket Gamma Ray Dosimeter is a personnel monitoring instrument to 
measure cumulative exposure to gamma or x-rays over a given period. 
Contains an ionization chamber, a quartz fibre electrometer and viewing 
system. 

Precision Ionization Meter (Failla Design) a complete instrument for null 
methods of radioactivity measurement where background radiation effects 
must be eliminated. 

Send for complete information 

CAMBRIDGE INSTRUMENT· Co., INC. 
3756 Grand Central Terminal, New York 17, N.Y. 

PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 

From boom to bust. 

Man Scalped by Angered 

Barber ~Star 

Hair today gone tomorrow. 

Bakery Held Up Twice .. 
Ill 

One Night -T1·ibune 

They must be rolling in dough. 

Man Shot During Bear Hunt -Tribune· 

Caught with his pants down. 



Six million electric ranges. 
37 million radios. 29 million 
electric clocks. 27 million 
electricrefrigerators.17mil
lion electric coffee makers. 
23 million toasters ... Thirty 
years ago, they were just a 
sparkle in someone's eye. 

Facts like that should hearten you, when you wonder 
about your ·future in American industry. The oppor
tunity's there-as it was there for Alcoa in the early 
days . of electrical transmission. 

Today, nearly half the high-tension lines that feed those 
appliances ·are made of Alcoa Aluminum. Nearly two 
million miles of AGSR (aluminum cable steel reinforced). 
Although it. was light, and corrosion resistant, and con-

ductive, nobody wanted to make aluminum into cable, 
at the beginning. All. right, we· said -we'd do it. We 
launched a long research project to produce purer metal, 
and made the basic changes in our reduction processes 
that the research finally indicated. we built a. cable
testing laboratory long enough to .mount whole· spans of 
cable, and vibrate them as the wind does, to check 
fatigue strength.· This was hard, discouraging work, and 
it took most of the lifetimes of a good many Alcoa people. 

But today aluminum high-lines cross the Great Bear in 
Canada, and funnel Grand Coulee's power into millions 
of homes and factories. We think they stand as. a pretty 
good monument to this country's way of doing things, 
through research perseverance, stockholders' courage, 
and employees' hard . work. ALUMINUM COMPANY OF 
AMERICA, 742D Gulf Building, Pittsburgh 19, Penna. 



Another unique feature is 
the true linear response of 
gaging units which permits 
accurate. setting for entire 
scale with· only one gage 
block or master. 

Write for illustrated 
BulletitJ.. Brown & Sharpe 
Mfg. Co., Providence 1, 
R. I., U. S. A. 

* * * 
Little Rollo, aged 11, had an accident, and as a result had 

all his teeth knocked out. He was going through the tooth
less period waiting for his gums to heal and harde·n before 
ha·ving a set of false teeth fitted. One da:y, while strolling 

down the stJ'eet 'lv1Jh his mother ·he chanced . to pass a 
dentist's office, and in the sho·zv window there was· a dis
play of artificial teeth. Rollo exqmined the display ·with in
terest, and then, pointing to a set of uppers and lowers 
tu.rned to his mother and said: ((There, n1other dear, is the 
!?ind of teeth I want when I get my false· teeth." 

His mother zvas horrified, hauled off and bopped hirn 
severely. 

aWh;' Rollo," she said in d1~sgust, ((haven't I taught you 
it is not polite to pick yo~tr teeth in public." 

* * * 
An American flier in England told a member of the 

RAF, "If you want to make a Maltese cross,'' just pull its 
tail." 

The Englishman thought that over, then said, "i say, 
y'know, I can't see any possible connection between a 
Maltese cross and a pullet's tail." 

power applications call for 



Cleveland Pneumatic Tool Company, mak· 
ers of Aero! landing Gear Shock Strut for 
the U.S:. Air Force Bomber, B-36, selected 
Synthaneastheright materialforthe bearing 
shown because of light weight, wear resis· 
tance,low friction quality, good compressive 
strength, excellent shock resistance, and the 
close tolerances to which it may be fabrica· 
ted. Are these qualities valuable to you? 

standard equipment. Synthane rods and tubes 

are excellent for high~speed production. on auto .. 
matic screw machines. 

electrical and mechanical applications, 

Corporation; 24 River· Road, Oakes, Pa. 

DESIGN • MATERIALS e FABRICATION e SHEETS e RODS e TUBES e MOLDED-MACERATED e MOLDED-LAMINATED 

THE MINNESOTA TECHNOLOG, Ap1-il, 1950 



Some grad is spreading the . word that National 
Electric is the world's largest single source of supply 
for electrical roughing-in materials. (And he couldn't 
be righter!) 

Since 1905 NE products have. set the pace for 
quality. Today the NE comple!:e line of electrical 
roughing-in materials includes: wires, cables, con
duit, raceways and fittings. 

trainipg, yo\lng 

"Yale," the young man answered. 
Mr. Pophissnootoof was a staunch advocate of higher 

learning; "Good," he said, "and what's your name?" 
"Yackson." 

* * * 

You CAN Help! 
EASTER S.EAL 

CAMPAIGN 

Fottr-year-old Bobby was stroking his cat before the 
fire 1:n perfect contentment. The catJalso happy, began to 
purr loudy. Bobby gazed at herfor a while,then suddenly 
seized her by the tail and dragged her roughly away from 
the hearth. His mother said, uy ou must 110t hurt your 
kitty, Bobby." 

((I'm not/' said Bobby, abut I've got to get .her a·way from 
the fire. She's beginning to boil.'' 



Crankshafts stay rigid 
••• foods stay frigid 

Designers of a compressor for refrigeration plants 
were looking for a way to insure smooth, depend
able crankshaft operation. They couldn't risk the 
chance of breakdowns-and the food spoilage that 
might result. 

They stopped possible trouble at the design stage 
-by mounting the crankshafts on Timken® tapered 
roller bearings. Timken bearings take the heavy 
radial, thrust and combination loads, prevent shaft 
wobble, insure trouble-free service with minimum 
maintenance. 

---------------------------------------------------------

:Short· on space? 
A: Tl KE ®bearings! 

Because Timken~bearings have a tapered design, 
they carry loads from aU directions. No separate 
thrust devices needed. Also, Timken bearings have 
line contact between rolls and races. This gives 
them greater load. capacity, permits' use of smaller 
bearings. The space-saving feature is another reason 
why 9 out of 10 bearing applications can be handled 
more efficiently by Timken bearings. 

-----------------------------------------------------------

TAPERED ROllER BEARINGS 

~· 

nt to learn more 
about bearings? 

Some of the important engineering problems 
you'll face after graduation will involve bearing 
applications. If you'd like to learn more about this 
phase of engineering, we'U be glad to help. For 
additional information about Timken bearings and 
how engineers lise them, write today to The Timken · 
Roller Bearing Company, Canton 6, Ohio. And 
don't forget to clip this page for future reference~ 

._. ________________________________________________________ _ 

NOT JUST A BALL 0 NOT JUST A ROLLER o::::J THE TIMKEN TAPERED ROLLER a:::> 

BEARING TAKES . RAOIAL ~ AND THRUST -[)- LOADS OR ANY COMBINATION * 



• Little Blaek -Book-April 28 _ 

• Mayhe1ns of 1950-May 12 

• E·Day Brawl-May 13 

NLY three weeks more and the first event in con
nection with this year's E-Day will explode into 
being. Which one? The Little Black Book dance 

of course. --What is it? Well this event is a holdover from 
,last year's letter to Mr. Fixit in which I had the somewhat 
dubious privilege of being up a creek, so to speak, with a 
thousand man-hungry females after me. 

Basically the whole darn thing has only one purpose. It 
is to give you an opportunity to_ add a couple of- choice tele
phone numbers to your little black book. 

The dance is being held in Coffman Memorial Union 
April 28 and we are literally taking over the entire place. 
There will be sweet dancing in the main ballroom, old- time 
dancing in the cafeteria, and the game room and lounge 
will be open for those in the mood for a game of Canasta 
or Bridge. 

Even if you don't dance there will be plenty of opportu
nity for you to latch on to a sweet young thing. Girls from 
both cities and suburbs are being invited and there should 
be, and this is a conservative estimate, at least 2,000 girls 
here that night, ready, willing, and eager to meet you. If 
you can't find at least one gal to your taste that night you're 
not human. 

Hold it a minute now, we would also like to invite all you 
married men to come (with your wife that is). Special pro

-visions are being made to see that some big handsome brute 
doesn't run off with your wife. . 

If you have a steady gal bring her with you. We will be 
looking for Queen candidates that night and we would be 
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overjoyed if we could find a couple with engineering boy
friends. 

A brand new event is the show, Mayhem of 1950, which 
will be held Friday night, May 12, at Northrop Memorial 
Auditorium. Actually what it's going to be is a glorified 
Hell's a Poppin show, with a Truth or Consequences con
test thrown i~ for good measure. 

The engineering fraternities and societies are all prepar
ing acts for the_ show and it should be terrific. This is strict
ly a drag or stag event. You can expect anything to happen 
that night because it will. 

If, in the past, you have been bored at a semi formal 
dance, and the music too jumpy, we certainly agr~e with 
you. 

When we said last month that the Brawl was going to 
be different this year we meant DIFFERENT. First of all 
we have an orchestra that is going to play sweet, sweet 
music. Johnny Madson's orchestra will be playing from 
nine to one and the ratio will be about seven to one in favor 
of sweet music. Second, the Brawl will be semiformal and 
held at the Nicollet hotel this year. We have reserved both 
the main and junior ballroom so there will be plenty of 
room to dal).ce, walk, or talk. 

About the boredom angle we also have some ideas but 
it's too early to reveal them just yet but we promise you 
that this will be the most unusual dance you have ever 
attended. 

Every event that is being planned for this year's Engi
neer's Day, and there is a whole bunch of them, is being 
considered in the light of your interest; your pocketbook, 
and your available time. Remember the 1950 Engineers' 
Day is being Engineered for Fun for YOU. DON'T MISS 
IT. 

Richard D. Wood 

hoto rap hi~ onte t 
Prizes - Exhibit of Best Entries - Prizes 

Open to all University of Minnesota students. 

Official Entry Form and Rules at 
E-Day Headquarters---131 Union 

Judges-Mr. A. J. Leigh. and Mr. W. E. Anderson of Leigh, Inc. 

E:ntries must be submitted not later than April 28, 1950 



HERE YOU SEE a few examples of how the speed of photog
raphy serves industry. In addition, its accuracy is used 

in copying drawings, documents, and data of all kinds. Its 
ability to reduce can put records on microfilm and save 98% 
of filing space. 

These and the other unique qualities of photography are 
helping cut costs, improve products, speed production, and 
stimulate sales. If you would like to know more about how it 
could serve you, write for literature or for specific information 
which may be helpful to you. Eastman Kodak Company, 
Rochester 4, N. Y. 

FUNCTIONAL PHOTOGRAPHY 
-serves industrial, commercial, scientific progress 



Public Opinion
NOTHING IS STRONGER 

•.. given the facts 

NOTHING IS WISER 

n the wners of usLness 

A "community" estimated at some 14,ooo,ooo people 

owns American business. The Bell Telephone sys

tenl is owned by 940,000 stockholders. General 

l\l[otors is mvned by ~1-:'i6,ooo, Pennsylvania Railroad 

by n1ore than 202,000. 

* 

rhere are more stockholders in the u. s. than there 

are farmers. l\1ore than the me1nbership of the CIO. 

l\!Iore than the men1bership of the A.F.L. Certainly 

stockholders are no "privileged few." 

* * 

67,000 1nore stockholders now have a share in Gen

eral Electric's ownership than 15 years ago. There 

are 8o,ooo more owners of General Electric than 

there are etnployees. Today's total of stockholders 

is over 2 5o,ooo. Of these, more than 2 15,000 are 

individuals. 

65,000 General Electric employees are participating 

in a plan ·which encourages savings. Investment in. 

U.S. Savings Bonds gives them a bonus of G-E stock 

for bonds held five years. 

Con1pared with the bomn year of 1929, American 

businesses have collectively increased their pay

ments to their stockholders by 45%, and their tax 

payments to governn1ent by 678%. 

* * 

Anything that injures the owners of business di

rectly injures 14 tnillion people. It destroys the 

provisions that they have tried to make through 

their own efforts for security. Anything that injures 

the security of these 14 million people also injures 

the security of those who rely on invested capital 

for the tools and jobs they need to make a living. 

You can put your conjidertce in-

E E L LE I 





,250,0 

THE automobile industry smashed 
records again in 1949 as it produced 

6,250,000 new passenger cars and trucks 
-more than in any other year in history. 
This terrific output of the finest cars ever 
made climaxed a phenomenal rise in 
production that began at the war's end. 

These new cars by the millions are a 
tribute to the American way of life. 
Their production is the result of the de
mands ·of people working under the 
American system of free enterprise, 
which has produced the highest living 
standard the world has ever known. 

-a.nof er •. 11ew >reco:r 

Millions of tons of · steel of almost 
every type and form helped America's 
auto makers boost their production so 
amazingly high ... helped the quality of 
today's automobiles keep pace with the 
quantity; In fact, many new steels have 
been developed just to meet the exacting 
requirements of present-day production. 

In spite of record:...breaking production, 
the automobile industry's job is far from 
finished-the average age of the cars on 
America's highways today is 8.4 years. 

Continuing. demands· for vast quanti
ties of steel from the automobile indus-

try and from cpuntless other sources 
mean a big job for the steel industry in 
coming years • • . mean a promising 
future for men who . make steel their 
career. To assure itself management men 
of the highest caliber, United States 
Steel maintains a continuous training 
program that prepares young men with 
suitable backgrounds for places in this 
great industry. 

College engineering courses lay the 
foundation ... United States Steel builds 
a practical knowledge of steelmaking on 
this foundation. 

AMERICAN BRIDGE COMPANY· AMERICAN STEEL & WIRE COMPANY· CARNEGIE-ILLINOIS STEEL CORPORATION· COLUMBIASTEEL COMPANY 
H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL COMPANY • GERRUD STEEL STRAPPING COMPANY 
MICHIGAN LIMESTONE & CHEMICAL COMPANY • NATIONAL TUBE COMPANY • Oil WELL SUPPL YCOMPANY • OLIVER IRON MINING COMPANY 
PITTSBURGH LIMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL PRODUCTS COMPANY • UNITED STATES STEEL SUPPLY COMPANY 

UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY 



Wayne King, "The Waltz King", is one of· America's 
most popular entertainers. His weekly Standard Oil 

television show is a delight to see and hear-and it 
makes him one of Standard Oil's ·best salesmen. 

More th·an sweet music 
comes from this horn 

Let's assume that Standard Oil researchers and 

engineers have fully developed and tested a new, 

outstandingly improved petroleum product. Let's 

assume that the product has ·been made and dis

tributed to Standard Oil dealer stations. 

What happens then? 

That's where WaYlle King and all our other sales

men take over~ They.inform the public about this 
new product. Arid when the public buys, there's 
work for people to do all down the line: w'ork for the 

service station man, for the refiner, the pipeline 

man, the driller; The more we sell, the more peoJ>le 

we need to make new products. Our present em

ployees become more secure in their jobs, and new 

jobs open up. 

Good salesmanship, you see, is vital to all of us. 

But good salesmen must have good products to sell 

-and that is why research and product engineer

ing, as carried on at Standard Oil and other pro

gressive companies, is also vital. 

Good products plus good salesmanship are an 

unbeatable combination that helps make our coun

try great and the American standard of living the 
highest in the world. 

Standard Oil Company 
(INDIANA) 

_May, 1950 



THE DU PONT COMPANY iS a large 
company. Its many manufactur

ing plants are now located from 
Maine to California. Likewise, the 
Company's research activities are 
spread over a wide area. From. the 
Founder's informal scientific experi
ments on the Brandywine have 
sprung 42research and development 
laboratories in ten states. 

Each manufacturing department* 
has its own ! research director and 

. maintains facilities for studies in its 
specialiZed fields. Thus, researchhav-' 
ing to do with dyes, neoprene and 
fine chemicals is centered at Deep
water, N. J.; research on cell()phane 
and other transparent wrapping films 
at Buffalo, N.Y.; research on viscose 
rayon at Richrno11d, Va.; and re
search on. coated ahd imp:r;egnated 
fabrics at Newburgh, N. Y. These 

are only. a few of the places where 
Du Pont scientists are now at work. 
Each manufacturing department 
does fundamental research as well as 
applied research on new processes 
and products. 

Many types of training 
At any one time,· many hundreds of 
different projects are under way in 
these laboratories. Though a rela
tively l~genumberofDu Pont tech
nical people are chemists and chem
ical engirteers, other fields of training 
ar~ strongly represented. 

Among the scientists working with 
Du Pont are mechanical, electrical, 
civil, industrial, mining, petroleum, 
textile, architectural and safety en
gineers, physicists, metallurgists~ bi
ologists and mathematicians. About 
30% of these men and women who 
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New Duo-Cone loudspeaker, developed at RCA Laboratories, achieves the illusion of "living presence.•• 
Continue your·•educ:ation 

For years, working toward the ulti~ 
mate in sound reproduction, scientists 
have sought for liv-ing presence-the 
illusion that a musician or speaker is 
talking, singing, playing in your home. 

Now, with RCA's Duo-Cone loud
speaker, the goal is achieved. Two sound
cones in acoustical alignment reproduce 
sound without distortion,. and ·give you 
every tonal value from a frequency of 30 
on to 15,000 cycles. It is in the area above 
a frequency of .. 4,000-seldom touched 
by conventional speakers-:-that most of 

the all-important ''overtones" He. RCA's 
Duo.:.Cone·loudspeaker reproduces. every 
overtone-to· the. very peak of a violin's 
range-and faithfully gives you the deep 
low notes of a bass drum! 

In addition, the RCA Duo-Cone loud
speaker's wide angle of sound pervades every 
comer of a room without sharply directed 
blast or blare. Its response to tones of every 
frequency is smooth, flowing, and even. 

* 
See the newest advances of radio, television, and 

electronics at RCA Exhibition Hall, 36 W. 49th St., 
New York. AdmiSsion is free. Radio Corporation of 
America, Radio City, N.Y. 

with pay-at RCA 
Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of . radio • and electronic products 
.,.... offers you .opportunity to gain valuable, 
well-rounded . training and • experience · at 
a . good salary with opporwnities . for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and designof radio re

ceivers (including broadcast, short wave 
and . FM circuit$, television, and phono
graph combinations), 
• Advanced development and design of 

AM and FM broa}.cast transmitters, R~F 
induction heating, mobile communications 
equipment, relay systems. 
• Design. of component· parts . such as 

coils, .loudspeakers,· capacitors. 
• Development and. design of. new . re

cording and producing methods. 
• Design o£ receiving, power, cathode 
ray, gas and photo tubes. 
Write today to National Recruiting Divi
sion, RCA Victor; Camden,. New Jersey. 
Also many opportunities for Mechanical 
and· Chemical· Engineers· and .Physicists. 

RADIO eORPORAFION o-F AMERICA 

World Leader ln. ~ado- Flrsf- ln. ?elevi.slon 
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can see some progress. The most serious 

' 

WAS feeling pretty good that evening. School 
work was all done .. (It was only the first ·week 
of school.) So I wentout and punctured me a cold 

can of lemonade and got to thinking about things. It 
just didn't seem possible. Come June and it will all be 
over. The future? Well, I have a few plans. The 
past? Now there is something! I got to remembering 
how things were here at the U and how things have 
changed since 1946 when the place was so crowded · 
that they had to extend the width of the sid~walks. 

still see is the lack of information transferral between · 
the administration and the students. Many of the 
student-administration squabbles taking place in the 
last few years could have been avoided had the admin
istration released all the information they had. T~is 
is a student university. Why should they be told only 
part of the story? Here is a job cut out for the All-U.-
Congres,s. . 

Right here in the Institute of Technology the dif
ference is apparent. We have had three Deans. I 
thought they were all good but I feel we are extremely 
lucky to have wound up with De.an Spilhaus. He is. 
certainly providing what this school lacked, the modern 
viewpoint. If anyone has the refreshing ability to make 
necessary changes and to make them worthwhile, he 

I have missed classes watching them move in the 
temporary buildings and then missed the same classes 
several months later when they started removing the 
temporaries. I have seen the construction: work started 
on four new buildings and the completion of one. We 
have gone from 300 student classes down to nearly 
none. v\lith this graduating class goes some of the 
most unusual education experiences one will probably 
ever rece1 ve. 

I remember being able to. come at 7:30 in the morn
ing and park right alongside the EE building or in 
the lot which was at the corner of Church and Wash
ington and all for free. Then, just as now, the snow 
wasn't plowed and fender jockeying was an art, but 
then we didn't· have to pay for it. 

I remember going to some "doings" on campus that 
were not sponsored by either the Union Board or the 
i\11-U-Congress. Not many of those left now. Things 
Were flush. Even Snow \V eek made money. 

It seems to be a transition period now. People seem 
to be sensible. The last two years previous to this 
one the TECHNOLOG staff has functioned with only a 
a h~ndful of people as a staff. It was the sanie with 
all the organizations on campus. There was no one will
ing to help out. Last Fall things changed a consider
able degree. This year. we actually had nearly enough 
staff members to carry out the work without over
working anyone .. E-D A Y has plenty of workers. Ev
eryone is finding out how much fun it can actually be 
going to college if you go beyond the books. Will 
we go back to the era of eating goldfish and phono
graph r.ecords? I certainly hope not. 

Even the Univer,sity administration seems to have 
traded in its old· cold shoulder for a new '50 model 
glad-hand. They still have a lot to learn about stu
de:nts and what makes them the way they are but I 

is certainly the one. 

I think our own IT administration has made great
er strides forward than the all-university administration 
when it comes to student-administration relations. I 
have had the opportunity of working with various mem
bers of the IT administration, and I have usually felt 
that they were listening to what I had to say and 
respected my opini9ns. Naturally some members of 
the administration are more co-operative than others~ 
Others again are strictly for the-well, I'm sure you 
all know what I mean. 

As set forth in the editorial appearing in the January 
LoG, I still feel that the student government setup in 
IT is not all it should .be. I feel that students can con'"' 
tribute much valuable information 'vhen it comes to the 
formulation of policy or the making of administrative 
decisions which will directly . affect the student. Whether 
you know it or not, this type of thing is already being 
done but on a very informal· and small scale. I would 
sincerely like to see student forums fill the gap now 
existing between the department level and the Institute 
level. 

Well, about this tim.e I was, sucking the. last drops 
from my can of lemonade (now warm) and the thinking 
cogs were slowing down a bit. Before they stopped, 
however, I had reached the general conclusion that 
while some things had gone downhill, enough other 
things had improved, that the overall picture was bright
er than it was back in 1946, and that the Institute of 
Technology is the best damn section of the whole 
University. 



- OW temperature refrigeration 
has been used by the scientists 
as an aid in their study of .the 

physical properties of materials. This 
aid was called low temperature refrig
eration to designate that it was an at- · 
tempt to produce temperatures ap
proaching absolute zero (-273 C.). 

The object of studying the physical 
properties of materials at these low 
temperatures was to gain knowledge 
which would assist in the formulation 
of theories concerning the basic laws 

by JAMES T. REGAN 
photo courtesy Gene1·a/ Elccflcic 

conductivity of a metal, cooled below 
its transition temperature, could be 
destroyed. by subjecting the metal to 
a magnetic field. The strength of the 
magnetic field required was inversely 
proportional to the absolute tempera
ture of the conductor. Conversely it 
was found that if a ring of super
conducting metal, cooled below its 
transition point, was subjected to a 
magnetic field and the magnetic field 
was then destroyed, a current ·would 
be induced in the ring, which was di
rectly proportional to the strength of 
the n~agnetic field and was in no way 
affected by the material of the conduc
tor. 

of nature. The physical properties m.olecular energtes 
studied were, naturally, those which 
had been shown to be related to tern- A theory as to' the relation of specific 
perature such as electrical resistance, heat to temperature was advanced by 
specific heat, and magnetic susceptibil- Einstein's application of the quantum 
ity. theory to Boltzman's classical interpre-

Electrical resistance had previously tation of specific heat. Boltzman's in
been known to vary with temperature, terpretation was that the molecular mo
but in 1893 Dewar and Fleming defi- tion such as translation, rotation and 
nitely stated that the resistance ap- vibration of a molecule can be de
proached zero as the absolute tempera- scribed by a given number of inde
ture of the conductor approached zero. pendent co-ordinates called degrees of 
In 1911 Onnes discovered that the re- freedom. and .that when energy is sup
sistance of some metals reached zero plied to the molecule it is equally di
at a temperature slightly above abso- vided among all the degrees of free
lute zero. This temperature was known dom. It was also shown that the 
as the transition temperature and for temperature is proportional to the total 
mercury it was found to be 4.2° K. translational energy. 

Continuing these experiments, On- The . two . ideas expressed so far 
nes determined the transition tempera- would indicate that the heat required 
ture for other conductors and studied to cause a given temperature change 
some factors affecting superconduc- would remain constant regardless of 
tors. He found that most metals did · position on· the absolute temperature 
not become superconducting at the scale, but was proved false. The spec
temperatures attained in his experi- ific heat does vary with the absolute 
ments, but that a transition tempera- temperature. This . Variation was ex
ture could be found for alloys and plained by Einstein with Planck's 
compounds of these metals which were quantum theory. Planck's theory was 
not superconducting in their pure that matter can receive and give up 
form. He also found that the super- energy only in specific amounts or 

THE MINNESOTA TECHNOLOG, lYiayt 1950 



near 

low this temperature the motional 
energy requiring the highest quanta 
would remain constant and the degrees 
of freedom among which the energy 
must be divided would decrease in 
number. causing a corresponding de
crease in the specific heat. 

The foregoing examples were only a 
part of the phenomena observed at low 
temperatures b11t they gave an indica
tion of the need for studies at still 
lower temperatures to find clues to the 
explanation of these phenomena and to 
provide proof for the explanations 
previously given. 

The absolute temperatt.tre attainable 
for these studies of the physical prop
erties, progressively decreased as im
provements were made in the refriger
ating processes. 

Previous to 1926 the material to be 
studied was cooled with a liquified gas 
boiling under reduced pressure. Thus 
the temperature attained depended 
solely on the liquified gas that could 
be had. 

high iri >the eady nihtheenth century 
because little wasuuderstood about the 
liquification of gases. At that time the 
lowest teinperature reached was 
-110oC; by Faraday in 1835, with a 
mixtul'e of carbon dioxide snow and 
ether. 

Then in 1869, Andrews showed that 
each gas has a critical temperature 
above which it can't be liquified re
gardless of the pressure it is subjected 
to. With this knowledge, Olszewski 
in 1883, liquified oxygen (-118.8oC) 
and by 1885, others had liquified nitro
gen ( ~147.1 oC) and carbon monoxide 
( -139.0oC). Each of these gases was 
cooled to its ·critical temperature by a 
previously liquified gas boiling under 
reduced pressure and by the same pro
cess it in turn enabled the liquification 
of a gas with a still lowet· critical 
temperature. 

In 1890, the only known gases which 
hadn't been liquified were hydrogen 
and helium, because their critical 
temperatures couldn't be reached by 
any of the previously used methods. 
To produce these low critical tempera
tures, two refrigerating cycles·. were 
proposed; they were the Linde-Hamp
son cycle and the Claude-Heylandt 
cycle. 

The Linde-Hampson cycle made use 
of the Joule-Thompson effect to trans
form the gas . to be liquified from a 
super-heated vapor to a quality vapor. 
The cycle consisted of five processes 
which were an isentropic compression, 
constant pressure cooling, throttling, 
separation of the liquid from . the gas, 
and constant pressure heating. The 
gas in the second process was cooled 
by a heat exchange with the gas in the 
fifth p·rocess. 

The Linde-Hampson cycle was soon 
improved by Claude and Heylandt. 
The Claude-Heylandt cycle obtained 
some of its cooling effect by bleeding 
off part of the gas leaving the com-

About the Author: 

approaching . absolute 
With a supply of liquified helium, 

scientists were then able to produce 
temperatures of about 1 °K. A typical 

· method forproducing this temperature 
was that of Simon and Mendelssohn 
at Oxford. · In their method the ma
terial to· be studied was surrounded 
by a container of liquid helium under 
a pressure of 150 atmospheres, which 
in turn was surrounded by a container' 
of hydrogen vapor, and the wholewas 
surrounded by a container. of boiling 
hydrogen at low pressure. The boiling 
hydrogen reduced the temperature. of 
the sys~em to 15 o K, at .which tim<: the · ·.·.· ' .······ · .. ··. 
hydrogen vapor in the next inner con.., · 
tainer was pumped out, thereby 
thermally isolating the liquid helium · .......... · .......... . 
and the substance to be studied. The 
liquid helium was then allowed to ex-;' 
pand and do work, which resulted irt 
the temperature of the isolated system 
being lowered to about 1 °K. 

This method was limited in the 
temperature that could be. reached be-
cause at 3.2°K helium will soli~lfy if 
subjected to 86 atmospheres or· more. 
This indicated· that all the previously 
utilized degrees o( freedom of the 
molecule had been suppressed and in 
order to reach a lower temperature, 
anotherway to do work on a substance 
would have to be used. 

In 1926, such a method was pro
posed separately by Debye in Europe, 

James T. Regan is a hard-working Jnechanical en-
gineer 'who 'Will graduate in June of )50 and hopes to 

<.oorli: with internal combustion engines. He senJed 
two 1tne'<.Jerttfu1 years with the N avj• on the l¥ est 
Coast before returnin,g to the aU." T+l hen not attend

ing ASJI.1 E meetings, he can be found either ice or 

'Water fishing. 



nients or thread's 
The manu facture 

by QUINTIN A. NARUM 
photo cou1'tesy Amer,ican Viscose Corp. 

Whether: in meni s shirts or in Living, room' drapes, in table cloths 
or in ladies' dainties, the remarkable properties of acetate rayon 

make it a popular fabric in today' s living. 

ITH spring already upon us 
and summer just a breath 
away a young man's thoughts 

eventually turn to cooler' clothes. 
In his search for such garments he will 
undoubtedly encounter labels declaring 
the product to be "Nylon, enriched 
with Acetate." Any young lady will 
verify the a{hazing wearing qualities 
of such material, based on previous 
experience-however the t y p i c a 11 y 
more curious male shopper' already 
familiar with the magic of nylon~ 
might like to know just what the 
Acetate is. 

A chemist might clarify or confuse 
'the situation by stating that the un-
known, additive was cellulose acetate, 
the ester of cellulose and acetic acid. 
A clothier might declare it to be simply 
another form of rayon. In either case. 

, the acetate story is of concern to ev
eryone, since it is a material encoun
tered daily in a multitude of forms and 
color., 

Cellulose acetate . is interesting in 
that it is the base material for the first 
of several truly synthetic yarns to be 
developed by the textile industry in the 

last few years. Until recently, ace
tate yarn was considered to belong to 
the rayon family, and it was marketed 

·as a textile material under that desig
nation. 

Acetate is not strictly a new discov
ery. Robert Hooke anticipated rayon 
in 1664 but it was not until 1902 that 
an English process patent was issued 
for the manufacture of "a yarn made 
from cellulose acetate." One of the 
early uses for the product was in the 
manufacture of filaments for gas 
lamps. The Celanese Corporation, orig
inated during World War I to make 
airplane dope, marketed the first Amer
ican-made acetate in 1926. Several 
other companies entered the field short
ly thereafter, setting in motion one 
of the most rapid industrial develop
ment? in the textile industry. 

Approximately ,60 per cent of the 
textile material made and sold in this 
country as , rayon is prepared by the 
viscose process, wherein the fibers, in 
marketable or finished condition, are 
merely regenerated cellulose products. 
That is, the over-all manufacturing 
process results only in a physical 

is different because it involves a chern
ical as well as a physical change, and; 
as a result the trend has been to re
name the resulting fiber in a way as to 
distinguish it as a true synthetic mate,-
rial. 

Each of the four manufacturers of 
cellulose acetate yarns have their own 
copyrighted , trade , names for their 
products-"Acele" du Pont, "Estron" 
Tennessee Eastman Corp.), "Sarace
ta" (American Viscose Corporation), 
and "Celos'' (Celanese Corp.). In the 
pastyear a movement was begunwhich 
encouraged the use of the term "Ace
tate" as the universal designation of 
these acetate fibers. 

The basic raw materials in the man
ufacture ·of Acetate are cellulose and 
acetic acid (in its more concentrated 
form, acetic anhyrdride). Most of the 
cellulose is obtained from cotton, but 
purified sulfite wood pulp (first 
brought in.to use during the, war years 
when cotton was a critical item) has 
been used extensively as a substitute. 
Cotton linters give a whiter; stronger, 
but usually more expensive, yarn than 
the pulp .. Various mixtures of the two 
are often used, depending upon the 
properties desired in the finished prod-
uct. 

Acetic anhydride is a colorless, cor
rosive liquid with an extremely pun
gent odor resembling that of vinegar. 
It results from the splitting out of a 
molecule of water from two molecules 
of acetic acid. Since late 1935 this 
material has been made synthetically 
from petroleum by-products. The high
er quality and lower cost of the syn,;_ 
thetic anhydride reflected in the cellu
lose acetate product, enabling it to com-

. pete for the first time with viscose 
rayon and cotton on the American tex
tile market. 

The process consists essentially of a 
solid-to~liquid-to-solid transformation 
of ·the cellulose with an intermediate 
chemical reaction which distinguishes 
it from the ordinary rayon manufac
ture. The final product is the ·fine 
white filaments of cellulose acetate, 
which, due to. their unique. physical 
properties and c~emical · composition, 



the actual manufacturing . proc
ess the pure cellulose is first dried; 
shredded,· and then digested for a spe
cified length 'of time in a strong acetic 
acid solution. Tl}e pasty mass which 
results is then reacted with chilled ace
tic anhydride in the presence of a cata
lyst or reaction promoter which is con
centrated sulfuric acid. In the reac
tion the chemical . composition of the 
cellulose is altered and acetic add is 

· formed as a by-product. 
. The reaction is ·carried out in large 
agitated kettles kEown as acetylators. 
These are _usually constructed of stain
less steel and provided with cooling 
jackets to absorb the heat given off 
during the process~ From five to eight 
hours are required to produce a clear 
solution of the required viscosity. 

The "acid dope," which. is the thick, 
syrupy liquid from the acetylator is 
then run into ·large aging tanks (or 
"eggs'') containing warm water. A 
ripening process then takes place which 
improves' the solubility of the product 
in the spinning solution· prepared in a 
later operation~ The properties of the 
finished Acetate yarns are determined 
in part by the extent to which the 
ripening process is allowed to ptoceed. 

When an acetate of the desired com
position is obtained, the. hydrolysis or 
ripening is arrested by running the re
action mass .into a ·large volume of cold 
water. The . cellulose acetate precipi
tates out in the form of finely divided, 
chalky-white flakes. These small flakes 
are washed free of the acetic acid and 
then transferred to a. stabilizer tank 
where hot water and dilute acid are 

Quintin A. Narum is better known as ((Sandy" to his 
friends. Sandy left Fargo, North Dakota, where he was 
born, to spend 6 months: at· the University of Kansas before 
he entered the Army in 1944. He entered the uU" in Janu
ary of 1947 and will graduate this spring from Chem E. 
He plans to enter the gmdu1ate school next fall. Tau Beta 
Pi, AIChE, ACS, and Phi Lambda Upsilon have cla.imed 
him as an active rnember. Sandy expects to give up much 
of his square darncing, and his hobby of tinkering with radios 
and autos-when .he gets mGJrried in June. 

used to remove impurities which may 
be present. 

The wet mass of cellulose particles 
from the stabilizer tank are then cen.:.. 
trifuged to remove excess water and 
subsequently dried in a steam-heated, 
continuous action dryer. The dried 
flakes or granules are then stored for 
later use in the manufacture of plastics, 
lacquer bases, film, etc., or tex
tile fibers, the last being the' primary 
concern in this case. 

converston 

To convert the cellulose acetate into 
yarn, the pure, dry granules are dis
solved in acetone containing a small 
amount of water. This spinning solu
tion, or "dope" as it is called, is pre
pared in a heavy, closed mixing ves
seL After being run through a battery 
of filter presses to remove undissolved 
solids, the dope is pumped under very 
high pressure through a metering de-

vice and thence to a senes 
nerettes." 

The spinnerette, often called the 
heart of the process, is merely a hol
low tube with several very small open
ings through which the cellulose ace
tate solution passes. A current of 
warm air volatizes the acetone solvent 
and continuous threads of Acetate re.:.. 
suit. The combined filaments from 
each spinnerette, which may number 
from 13 to 120 for common commet...:~ 
cial yarns, are then twisted together to· 
form a single strand of yarn. The fin: 
ished yarn is wound on- a bobbin for 
shipment to weaving and knitting mills. 

Frequently the filaments are grouped 
without twisting-the result is known 
as "tow." Tow which has been cut 
into lengths of Ys to 7 inches is.known 
as "staple fiber" and is usually mar-, 
keted in bundles or bales. This mate,.. 
rial has the physical appearance of cot
ton fluff, but with the additional luster 
characteristic of rayon fibers. It may 
be spun mechanically to make what is 
known as spun acetate yarn. · 

The fundamental principle of acetate rayon manufacture involves the solid cellu
lose,· transformed into a liquid and then· hardened into solid textile fibers. 

The term denier is used to indicate 
the fineness of single filaments or of 
yarns. It depends upon the diameter 
and the unit weight or density of the 
thread, and is regulated by the size of 
the openings in the spinnerette. 

An important requirement of com
mercial textile fibers. is uniformity of 
color and texture. In the acetate proc
ess this is obtained by careful selection 
of raw materials and the blending of 
severcil batch products in the different 
stages of manufacture .. 

The unique feature of any synthetic 
yarn manufacture is the scientific proc
ess control which is mainly. responsible 
for the amazing versatility and infinite 
usefulness of the finished product. The 
variables-strength, thickness, length, 
color, and luster-enable the textile ex~ . 



by NORMAN RICK 

Soil doctors give liquid fertilizer much as cod-liver oil Ls gtven 
by M.D.s. 

oldest and most advanced of the above 
methods, and is used to a large extent 
for conducting experiments in plant 
research. Of the commercial and ex
perimental applications, the sub-irriga
tion method of gravel culture is the 
most popular. The usual procedure 
for these installations is to construct 
shallow U -shaped containers with ·a 
passageway down the center through 
which the solution may flow. The con
tainer is !hen filled with an inert ag
gregate, st:tch as gravel, cinders or 
haydite, which supports the plant as 
it grows. 

I N his attempt to develop other 
products and processes to their 
present state of perfection, the 

engineer of the past has not played 
as prominent a part in agriculture as 
he will in the future. Experimental 
work of engineering nature is now 

· being conducted in many different 
fields to correct the problems of in
consistent food production. Among 
the more important factors involved 
in this problem, the plant nutrients 
probably affects us personally the 
greatest because it is necessary for the 
plants to have proper food before they 
can become nourishing human food ; 

·therefore, the aim of all methods of 
plant culture is to obtain optimium 
conditions for the best plant develop
ment in the easiest and most econom
ical manner. 

To control the conditions of plant 
growth, certain important relationships 
between plants and plant food are in
volved. ( 1) An adequate supply of 
each nutrient must be maintained, (2) 

,the rate of availability must be suitable 
for normal crop growth, ( 3) the con
centration of ·available nutrients must 
be well proportioned, and ( 4) a sup
ply of water, .to act as a medium for 

· the transfer of nutrients to the plants, 
must be present. 

Plants obtain their nutrients princi
pally by absorbing air, water, and dis
solved mineral elements through their 
root systems. The chemical elements 
consid~red essential for normal plant 
development are carbon, oxygen, hy-

drogen, nitrogen, calcium, phosphor
ous, potassium, magnesium, iron, sul
phur; boron, manganese, copper, and 
zinc. When the mineral elements are 
absent or deficient, they must be added 
to the growing media _in the form of 
organic or commercial fertilizers. 
These commercia:! fertilizers may be 
applied to the soil as a dry substance, 
as a liquid, or as a gas. Advancement 
in the application of fertilizer in a 
liquid form, has at the present time as
sumed a prominent place in agricul
tural experimental work. The actual 
placement of liquid fertilizer is either 
through the medium of irrigation 
water, or by spraying or injecting it 
under the surface of the soil or by 
growing plants directly in a complete 
nutrient solution. 

The process of growing plants di
rectly in a nutrient solution is the 

About the Author: 

A complete nutrient solution is 
flushed, at various intervals,.· in and 
around the. roots of the plant until the 
inert growing media is completely satu
rated. The excess solqtion is allowed 
to drain back to the supply tank, leav
ing the plant roots exposed to trapped 
solution and air. 

This science of growing plants in 
solution cultures has been advanced 

,. by the agronomists, biochemists, and 
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the other direction 

The Agricultural Engineer is ap
proaching tile problem of an increase 
in food production from the same 
angle through slightly a different direc
tion. He is concerned mainly with 
plants growing in soil. 

Basically the soil is inherently well 
supplied with all or nearly all of the 
materials for good plant growth. 

It is then logical to attempt to ob
tain the same results from adding sup
plemental food and water to a· plant 
growing in a. soil ·media as were ob-:
tained by bringing a complete nutrient 
solution to a plant growing in an inert 
material. 

The flow of the fertilizer 
sprinkler on the other ·page 
as shown above. 

Water, which is not only a medium 

for the transfer of nutrients from soil easily accomplished by pladng a ta.t1k 
to , plants but natural liquid fertilizer or barrel along the irrigation ditch 
as well, since it supplies some of the bank and allowing the solution to drain 
necessary elements, must receive pri- into the stream through a metering ~e
mary consideration in any attempt to vice set at a predetermined rate. The 
grow plants. With water serving a amount of nutrients added varies with 
twofold purpose, it is easy to see that the crop and its needs. 
a large and constant supply is needed. 

Controlled irrigation either by open Anhydrous ammonia, a gas under 
channels or by sprinkler systems will pressure sufficient to convert it to a 
aid natural rainfall in satisfying this liquid, is applied by another common 
need by bringing the water from areas method. ·This very important source 
of accuniulat.ion and by supplying it of nitrogen is applied under pressure 
when and where it is needed. These through. a . metering device and under 
avenues of transportation may easily the surface of the irrigation water 
be used to distribute other supple- where it is quickly dissolved. An im
mental fertilizers to the growing area. portant adaptation of this method is 

Early attempts at spreading ferti- the use of aqua ammonia (dissolved 
lizers in this manner consisted of the anhydrous ammonia) which is applied 

under similar conditions. simple process of dumping sacks of 
dry fertilizer into the water in the In Minnesota, where sprinkler irri
irrigation ditches. This distribution gation is used extensively the liquid 
was very uneven, uncertain, .and waste- fertilizer is applied in a slightly dif-
ful. ferent manner. 

Through experimentation, it has • The nutrient salts are mixed to ob
been found that for . even, economical tain fairly concentrated solutions which 
distribution, the fertilizers are best may be drawn into the water stream on 

'FECHNOLOG, May, 1950 · 

In areas where irrigation is nqt 
practiced, direct injection of the Iiq'" 
uid into the soil is one way of solv,. 
irtg the problem of application. It 
is accomplished by the use of injec
tion shanks attached to a cultivator 

air. 

For convenience, the solutions are 
contained in low pressure tanks 
mounted on the tractor. The neces
sary metering pressure is supplied by 
a pump driven from the tractor. 

The possibilities of this method 
used as side· dressings for row crops 
is very apparent especially during the 
dry seasons when moisture to make 
fertilizers available to the plants is at 
a premium. 

versatility 

For top dressing application anoth
er type of equipment may be used. 
This equipment is limited to solutions 
that do not injure the plants too se.:. 
verely. It is the cheapest· and easiest 
to construct and possibly the most 
versatile. It can be mounted on a 
truck, tractor, or wagon and consists 
of a perforated 'pipe boom of any 
manageable length, and a hose connec:t-

(Continued on Page 34) 



by CHARLES BUCHAN 

N the corner of Washington 
and Church, looking old Mil
lard Hall smack in the face is 

a· new and rather impressive· structure 
four stories high plus a pent house. 
This new addition to . the engineering 
group is being handed over to the 
Chern. E's with nobody else allowed~ 
The ChernE's will undoubtedly rejoice 
not having to plod around the Chem
istry building with a fear of being 
blown into micro-test tubes. 

The majority of Chemical Engineers 
will remember Doctor C. A. Mann who 
was Head ·of the Department of 
Chemical Engineering until his death 
last Spring. Ten years ago, Dr. Mann 
knew the need of expanding facilities 
for .Chemical Engineering~ He had 
these well-outlined and was beginning 
his fight for a separate building on the 
campus to house them. It was not 
until1947 that the Board of Regents 
finally appropriated $1,050,000 for the 
construction of such a building. The 
19491egislature appropriated an addi
tional $250,000. The building· is now 
well under way and consequently is 
breeding quite a bit ()f curiosity. To 
stop the killing of too many cats, let's 

investigate just what is within that 
mass of brickand glass. 

construction 

Like all the new buildings under 
constrvction · on·· campus, a skeleton 
structure of. reinforced concrete is 
being employed; You may have 
noticed in Ford. Hall,.being built on the 
Northwest corner of Church and 
Washington,. that ·all the columns are 
of reinforced concrete, but those on 
the front and rear walls are of steel. 
These steel members are spaced at 3';..8" 
intervals with the windows· and alumi-

. num spandels between them. The walls 
on the east and west ends are of maso
nery and brick facing with no open
ings because of wings to be addedin 
the . future. The west wing will house 
an auditorium and will extend back to 
the south end of the Main Engineering 
building. The east.wing will extend to 
the. south end of Experimental Engine
ering and will house a new Highway 
Department Laboratory. 

The pent house is of steel frame con
struction with Cemesto Board . facing. 

The spandels on the north and south 
elevations were originally to be · left 
polished aluminum, but were acid 
treated to give their present gray hue 
to dull the reflection Millard Hall 
would receive. The· front entrances 
will be of glass and . brick with. wood 
panel. doors, concrete steps, and gran:
ite columns. The complete building is 
designed on a 3' -8" molule. 

The ·building with wings will form 
a court . between the main engineering 
building and the·· mechanical experi
mental lab. Access to the court will 
be possible only through driveways or 
the buildings themselves; consequent
ly, the reason for the seemingly use
less. passages through the east and 
west ends of the ·structure. 

To examine the interior of the build
ing will definitely bring out its unique
ness. This Cheni E building at the 
present time is one o~ the few con
structed on University and college 
campuses, since ·chemical engineering 
is a comparatively new field. For a 
while, at least, the U of M will hold 
the honor of having the latest and most 
highly developed · structure ·for the 
study of chemical engineering. Its 

Extensive locker space, removable.partition in the lab and window area across the front are notable on· the ground flo?r· 
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Chuck Buchan is one of those enjoying all the 
construction WOrk at the uU" 11'tOre than the aver
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c.hapter of American Institute of Architects, and 
chairman of the Tech party. He also had the mod
est task of 1nanaging engraving for the GOPHER, 
and serves on the Technolog board representing 
... you, guessed it ... Architecture. At this 
moment he is a Delta U psi/on member and a 
United World Federalist. Before the· spring of '52 
you will probably know Chuck. 

uniqueness is centered around "unit 
operations score" in the center of the 
building, a large space between the 
central concrete columns opening up 
from the third floor through the floor 
of the pent house for large scale ex
perimental equipment with flexibility 
of the internal spaces because of easily 
demountable partitions. This area will 
facilitate the construction of large ap
paratus which was impossible to build 
in the limiting rooms of Chemistry 
building. 

The ground floor will have about 250 
lockers in a locker room and along the 
hall with a shower room at the west 
end. You'll also find men's and 
women's lavatories, a cold room with 
refrigeration equipment, a refrigera
tion laboratory, a general laboratory, 
general design room for class drafting 
and design on unit operations, a plant 
design and activity room, two large 
storage spaces for research storage and 
equipment and for stores and supplies 
located convenient to the freight ele
vator, and the meter room for metering 
and control of power for the complete 

building. The low temperature boys 
will probably make the most use of 
the facilities on this floor. As for the 
faculty, they have been allotted an of
fice in this area. 

first floor 

On the first floor are the two through 
passages to the future court behind the 
building. These passages are slightly 
to the side of the direction of traffic 
through the main entrances. Across 
the front are four class rooms and a 
large examination room with a remov
able partition that will enable· making 
two separate spaces of the area. 
Across the back, from west to east, is 
an interviewing office, three faculty 
offices, an examination and conference 
room, the dean's office, and the general 
office which opens into the hall at the 
center of the floor making it easily 
accessable to people entering from 
either front entrance. After passing 
the general office there is the library, 
three more faculty offices, office stor
age space, and, as can be seen from the 

windows is for use in unit operations. 
work. At the west end is an area· for 

machine shop, welding and pipe shop, 
(Continued on Page 30) 

On the first floor through passageways are at the far left and right of the plan. The heavy concrete columns along the 
hall space offer contrast to the steel members along the front and rear walls with fenistration. 

LIBRARY ()f"f" 

• • • •• 

II • 
EXAM a. coNIFERENCE ROOM a.. 111.1 CL RM C1. RM 

I 



ACH year we hear the cry that 
Minnesota's Giant of the North, 

. .._ the Mesabi iron range, will be 
completely exhausted within a few 
years. Of . course one immediately 
asks, "Where do we go from here?" 
The answer is simple: to take the 
place of this high grade iron ore, of 
the Mesabi, there are vast tonnages of 
a low grade iron ore, assaying on the 
average 30 per tent iron, which is 
called Taconite. 

The iron that is found in taconite 
occurs as an oxide, as in hematite. or 
magnetite, or a carbonate or silicate 
or any combination of. these. As for 
the different types of taconite, they 
may be differentiated by simple expla
nations. 

Magnetite, one of the oxides of iron, 
is magnetic in character and is there
fore attracted by magnetic force, and 
this is the actual means by which this 
form of tacahite is concentrated. 

Hematite is the non-magnetic oxide 
of iron, but which is more difficult 
to concentrate. The reasons for this 
are that. hematite either requires a flo
tation process for concentrating, or 
magnetic roasting to the magnetic ox
ide and then concentrating it by mag
netic means. The latter is the subject 
of this article. 

Taconite exists in almost inexhaust
ible amounts. The tonnage figures are 
so big that only those familiar with the 
national debt could understand them. 
These vast amounts of taconite are 
ours, if and when the means, the meth
ods, and the commercial stability are 
secured. "Possibly the most important 
problem confronting the iron and steel 
industry at the present time is the de
velopment of methods by means of 

which the low grade iron ore of the 
Lake Superior district can be utilized." 

One of the methods that is now 
being given careful consideration is the 
magnetic roasting of hematite and then 
concentrating the roasted ore by mag
netic separation. The actual process 
of magnetic concentration is simple 
and inexpensive and has been carried 
out for many rears. 

old idea 
The conversion of the non-magnetic 

oxide is a very old idea and it has re
ceived considerable attention in connec.:. 
tion with the beneficiation of iron ore 
for many years. While the conversion 
is simple and rapid and the chemical 
reactions involved are definitely estab
lished, the attempts to commercialize 
the process have resulted in failure·: 

by RICHARD lAMBERT 
photos cotwtesy Mr. Davis, 
Mines Experimental Station 

The major cause of failure has been 
the inefficient use of heat. The amount 
of heat that is required should be very 
small, but the inefficient use of the 
heat has caused the fuel costs to be 
prohibitive. If magnetic roasting is to 
be used the cost of the roasting pro
cess must be small as this process is 
only one step in the process of the 
beneficiation of iron ore. Several im
provements have recently been made 
which have reduced the cost and im
proved the efficiency to such an extent 
that the process might become com
mercially feasible. 

The steps in the roasting of hematite 
are heating, reducing, and cooling. 
Each of these steps will be treated in
dependently and the combination of 
these steps discussed later. 

The first problem encountered in 
magnetic roasting is the heating of the 

Side view of the interior of the magnetic roasting piant located at Cooley, Minn. 



The furnace which shows the most 
promising future is the shaft type as 
it can be very efficient. 

exit gases 
If the ore does contain moisture, the 

temperature of the exit gases must be The reduction reaction is accomp
lished by bringing the ore and a . re
ducing agent into intimate contact at an 
elevated temperature. Each molecule 
of the ore must be reached by the re
ducing agent. Since the reducing agent 
is the one which must make the cori""' 
tact, it must be a gas. The most com
mon reducing agents are hydrogen and 
carbon monoxide, used singly or as a 
mixture, such as water gas. This re
action is as follows : 

One of the major problems in heat
ing the iron ore is the forcing of the 
hot gases through the ore. From many 
experiments it has been found that by 
doubling the quantity of gases forced 
through the ore the pressure required 
more· than doubles .. The factors which 
radically affect the pressure (or 
power) to force the hot gases through 
the ore as follows: the residual space, 
the nature of this space, the tempera- Cutaway view of a magnetic roasting 

furnace showing rakes and shelves. 
ture and analysis of the gas, the re-

(Continued on Next Page) 

sistance of the column of ore to gas 
flow (this depends upon the tempera
ture and the analysis of the ore), and 
the moisture in the ore which isevapo
rated during the heating process. 

·With all these. problems one dis
covers that the whole design procedure 
becomes quite complex, and if not 
properly done the cost· of forcing the 
hot gases through the ore may become 
an item of considerable expense. 

Because of the low .specific heat of 
the hematite the heat required to heat 
it up to the proper temperature is quite 
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duction time is proportional to ·the 
porosity of the ore. 

In the roasting of the ore it is pos
sible to over roast the ore, that is con
vert Fe20 3 ·to FeO instead of Fe30 4 • 

Also, the reactions that produce Fe3 0 4 

from Fe20 3 are practically irreversible 
-that is, neither carbon dioxide or 
water will oxidize Fe30 4 at the temp
erature used in roasting. 

reducing agents 
The reducing agents that are com

monly used are made from coal, coke, 
oil, or natural gas. The two gases that 
actually react with hematite to form 
magnetite are carbon monoxide and 
hydrogen. Water gas, coke oven gas, 
or producer gas may be used directly 
for the reduction, but unless the hydro
carbons in oil or natural gas are broken 
down, either inside the furnace or by 
different means, into carbon monoxide 
and hydrogen, they, are of little value. 

Water gas, is produced commercially 
in large quantities by passing super
heated steam through incadescent coke. 
The resulting gas contains mainly CO 
and H 2 plus about 8 per cent C02 and 
4 per cent N 2 , but they are present in 
such small quantities as to be unobjec
tionable. For the production of one 
pound of magnetite from hematite, ap-
proximately one cubic foot of water 
gas is required. It is unfortunate that 
water gas is not a cheap gas because it 
is the most efficient reducing agent that 
is commonly available. The . cost of 
machines and equipment required is 
high. The efficiency of producing water 
gas is not high. The process is inter
mittent and, therefore, large gas hold
ers are required. 

Coke oven gas is essentially a mix
ture of carbon monoxide, hydrogen, 
and methane. Although it is not as 
desirable as water gas, it is a very 
satisfactory reducing agent. Coke oven 
g,as has the disadvantage of being pro
duced only where coke is manufac

. tured, and, for this reason, it may not 
l:>e available where iron is roasted. For 
the production of one pound of magne
tite, 0.7 cubic foot .of coke oven gas 
will be required. 

Producer gas may be made cheaply 
and continuously from coal or coke. 
The main objection to the use of this 
gas is the large amount of nitrogen 
that it cont;;tins. It is of no value as a 
reducing agent, ·and it also increases 
the volume of gas that has to be 
handled. Two and four-tenths cubic 

producer gas are ecilriicvaJenttO 
foot· of water gas. 

volume . of gas required is so large, 
high gas velocities occur in the furnace 
which may introduce operating dif
ficulties that would more than offset 
the advantages gained by using this 
gas. 

Hydrocarbons in the form of natural 
gas or oil are available at low cost, 
but they are not satisfactory reducing 
agents until they are broken down into 

Diagrammatic 
Cooley plant. 

cross-section of the 

carbon and hydrogen and the carbon 
converted into carbon monoxide. To 
produce one pound of magnetite 0.4 
cubic foot of natural gas will be re
quired. 

At the conclusion of the reducing 
process, the iron is present in the form 
of magnetite and is usually at a temp
erature of several hundred degrees. If 
the ore were then exposed to air for 
cooling, the magnetite would be oxi
dized back to hematite. This reaction 
proceeds rapidly in air, and it is, there
fore, necessary to cool the ore before 
it is exposed to air. Artificial magne
tite is relatively stable below 212 deg. 
F., although even at normal tempera
tures oxidation occurs at a slow rate. 

Water is the most important of the 
cooling agents available. The amount 
of water required depends upon the 
temperature of the ore and the temp
erature at which the water and steam 
is to be discharged from the cooling 
chamber. 

determmes amount 
ture of the steam produced. 
simplest method would be to drop the 
hot ore into a tank of water. The 
steam produced in this case would be at 
about 212 deg. F. 

Another method would be to allow 
the column of ore to slowly settle into 
the water. The steam would then pass 
up through the descending ore, and it 
would become super heated to a degree 
depending upon the intimacy and time 
of contact between the steam and ore. 

If the ore were coiled by water 
sprays, much of the steam would be 
condensed, and one would g~t a large 
amount of hot water and a smaller 
amount of steam. 

It is easily seen that the most satis
factory . method for cooling the ore 
depends upon the use that can be made 
of the heat. If it is desired to use the 
steam, it must be cleaned of the large 
amounts of. dust that it will contain. 
It may be cleaned to any desired degree 
by using dust collectors or Cottrell 
precipitators, but the added expense is 
considerable. At slight expense the hot 
water may be clarified, if it is desired 
to recover the heat this way. 

Cooley furnace 
The furnace that will be discussed 

is the one that was erected by the Uni-
. versity of Minnesota at Cooley, Minne
sota. It is shown in diagrammatic 
cross section in the accompanying 
drawing. 

The ore to be roasted was crushed to 
%-inch artd then. screened at ;XI. -inch, 
the over size going to the two coarse 
ore bins and the undersize into the fine 
ore bin. The rate at which the ore was 
drawn from the bins was regulated by 
the rate at which ·the ore was dis
charged from the bottom of the fur
nace by a rotary feeder. From the 
coarse ore bins, the ore passed through 
pipes of restricted cross section. This 
contraction· was necessary in order to 
prevent excessive leakage of air down
ward and into the exhaust ports. From 
the coarse ore feed pipes, the ore 
entered the hood.. The purpose of the 
hood was to spread the ore out to the 
full size of the furnace shaft. 

The ore next entered the heating 
chamber. The hot gases, products of 
combustion of oJl, were drawn into the 
hot ports, passed upward through· the 

(Continued on Page 42) 
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NLESS the percentage of high-school gradu
ates entering ·engineering college is in
creased, there is a strong probability that 

a large surplus of engineering graduates, 
which has been prophesied rather widely, there will 
soon be fewer engineering graduates available than are 
needed annually by our national economy." 

This statement was recently published by Mr. Henry 
H. Armsby, the Associate Chief for Engineering Edu
cation in the U. S. Office of Education. Mr. Armsby 
is probably in the best position to evaluat~ the national 
situation. He goes on to explain why the i 
widely publicized report of the Bure 
tics, which has predicted an 
came about. 

"The disturbance of the ea war years caused a 
serious shortage of engineers, which was widely publi
cized. This publlcity, coupled with war experiences of 
individuals, was undoub~edly a strong factor leading an 
unprecedented number of students, veterans and non
veterans, to enter engineering colleges in 1946." As a 
result of this "predictions of an oversupply of engineers 
became numerous." 

"Such predictions have probably contributed to the 
steady decline of fresh~an engineering.·· enrollm.ents 
since 1946. . . . The present freshman engineering 
class . . . is slightly smaller . (perc.entually;) than it 
would have been had prewar trends continued undis
turbed through the war years." 

"Reports of ... the American Society of Engineering 

Education ... have emphasized the fact that engineer~ 
ing is still a growing and expanding profession; that 
not only the total number of engineers, but also the 
ratio of engineers to total employment, have been 
steadi1y rising ever since employment statistics have 
been assembled." 

Among the factors which progressively enlarge the 
ratio of engineers to total employment are "The con
tinually incr.easing need for engineering and research 
in industry and Government; the tendency for engineers 
to develop new processes and services which create 
needs for new kinds of engineers and ·technicians ; and 
the growi of employers to recruit men with 

for jobs which have not in the 
red engineering jobs, but for which an 

ackground is becoming more and more 

The Bureau of Labor Statistics, wh.ich has recently 
predicted an oversupply of engineers, estimates an 
average annual need for engineering graduate~ of be
tween 17,000 and 18,000. "However, a recent survey 
by the Engineers' Joint Council of the actual placement 
results in engineering colleges· indicates that about 
35,000 graduates of last year's class have actually been 
placed in jobs which utilize their engineering training, 
a figure almost twice as large as the estimate of the 
Bureau of Labor Statistics." 

I have quoted Mr. Armsby's statements verbatim 
because I think they clearly indicate the seriousness of 
the shortage of engineers with which we will be faced 
from·.l954 to 1965 or later unless the freshman enroll
ment in engineering. is increased. 



E-DA Y, then and now 

I suppose you took advantage of the 
opportunities April 28 provided? I am 
talking about the Little Black Book 
dance. Whether you were in the main 
lounge or doing a square dance in the 
cafeteria, I know you found thosetele
phone numbers you were looking for. 

Bob just hiked in exclaiming some
thing to the effect that 'he didn't know 
there were such beautiful women in 
the world. From the remark I guessed 
he was talking about the dance. As 
he· leafed through several torn sheets 
of paper, reviewing telephone num
bers and descriptions quite loudly, I 
was certain he was · there. He was 
still in a daze. 

Have you heard anything about a 
double-ring ceremony? Have you seen 
people hiking about carrying' a huge 
ring of some unknown construction 
material; this ring is to be 6 feet 
in diameter. I have heard said ·that 
the original plans ·are neatly hid near 
the Blarney Stone. If these plans are 
important enough to be placed near the 
ERIN Go BRAUGH ~larney Stone, you 
can imagine their importance. You 
can be· sure of one thing-all this prep
aration has something to do with the 
E:..day Brawl. Who knows? You 
may be a part of a huge marriage 
ceremony before the night is over. 

Goodness ! There certainly seems to 
be a great deal going on around here. 
Jf Saint Pat has always brought so 
rnuch activity, E-days must have been 
heaped with fun beginning with the 
very first one. George. Bowman was 
paging through several old copies of 
the Gopher and turned up some very 

good pictures. What do you think of 
them? 

1922-If it wasn't the mining .peo
ple that were giving the engineers a 
rough time, the foresters would get 
into the act .. I can't imagine how they 
thought of so many mischievous antics 
to perform. I bet they worked it out 
in· their lab classes. When • else would 
they find the time? 

1923-The time of· the greased-pig 
seems a long time ago. The whole idea 
went back to the Ag campus about the 
year 1920. 

1946-This is one of the last pic
tures taken of one of the most looked
forward-to events of E-day. Some
where around the year 1947 Dean Lind 
told the engineers their prize event 
must stop. Needless to say this caused 
much dismay. After all their work 
of selecting queen candidates-'-finding 
judges (they had numerous volun
teers )-and providing flowers for sev
eral occasions-they could no Jonger 
demand a kiss for each of Saint Pat's 
graduating men from their royal 
beauty. Until the E-day of 1950 no 
one has dared to transgress Dean 
Lind's edict. I wonder what will hap
pen May 12, 1950. I hear rumors-

by LORRAINE HERMAN 

I'm glad we have several frats tak
ing part in E-day activities, that will 
give us some leads on what will be 
coming off· May 12. This hush-hush 
deal is terrific ! 

KH K gets into . the act 

Kappa Eta Kappa, electrical engi-
. neering professional frat, is really 

pitching for the E-day show, MAY
HEMS of 1950. Two-bits to a wood-
en nickel you don't know a thing about 
it. Aw, go on; admit it. You enjoy 
surprises once in a· while. 

"Although one or two ideas ahead 
of time would be kind of nice to have," 
said the gentleman ~s he put his slide 
rule into ·its case. 

r· have a couple of hints from 
K.H.K. to help you throw a couple 
of those huge question marks, about 
MAYHEMS OF · 1950, right out the win
dow. Your question : Will the show 
be worth anything? Here is some 
background material. The skit to be 
put on by K.H.K. was. produced by 
Bob DeEvelyn; He is one of the fel
lows who picked up some experience 
in comic acts at Yellowstone National 



Park. Since this< time he has afforded 
his . brothers with many . comic acts. 
He entitled the skit, "Dance of the 
Roses" · the cast includes five of 'the 
brawni~st men in Kappa Eta Kappa
dressed as women. Keg's tells me that 
after Friday evening, May 12, the skit 
will return a-s the classic "Ballet of 
Roses," however any similarity during 
the actual performance may be the re
sult of an overactive imagination. If 
you are going to use your imagination 
to any extent you may think about the 
Ice Capades of 1950. Their rendition 
of the GARDEN OF RosEs was a dis:.. 
play of the once called wizardry of 
electricity. If an ice show can dream 
up those num~rous lighting effects just 
think what the· double-E' s will do. 

A float committee Hom K.H.K. is 
, also in the limelight. Rodger Nelson 
is the wheel in this enterprise. Rod

. ger is very generous in giving us an 
"either or" in the selection of a theme 
for their float. The theme will be 
on either the qattleship "Missouri" or 
the calculating machine that will soon 
belong to the University of Minnesota. 
Both of the , selections have terrific 
possibilities. If the big "Mo" was 
selected, "High But Not Dry" would 
be appropriate. j The float could have· 
the battleship as its central figure; This 
certainly takes care of the HIGH part 
of the theme. The second part, NOT 
DRY, could be illustrated quite easily 
by the men who ride in it. The calcu
lating machine, the Mechanical Brain, 
would be timely. With .a fair. idea of 
the mating habits of the rabbit and a 
background in math they could prob-

more. 
The actives of Kappa Eta Kappa are 

busy with'a few more things other than 
E-:-day events. They have already ta
ken part in the Tri-Tech semiformal 
which was held at the Hotel· Lowry in 
April. They set up an electrical dis
play at the Campus Carnival, too. Per
haps all these activities are a minor 
reason for the large number of men 
they have pledged this quarter.· The 
main reason there are twenty men in 
the pledge class is that there are about· 
eighteen men to graduate in the spring 
and fall quarters. 

Ags work and plan 

The cogs in the agricultural engi
neers' committees for E-day activi
ties are as follows : 

Leonard Diederichs-general chair
man 

Norman Rick-exhibits and open 
house 

Norman Bergstein-queen candi
dates 

Neil Fredrickson-float and parade 

The Ag E's won the first award at' 
the Engineer's Exposition for their 
exhibit on advanced soil and water, 
conservation. This exhibit along with 
other displays will be shown at Open 
House in the campus Armory on E
day. 

Norman Bergstein was kept rather 
busy at the American Society of Agri
cultural Egnineer' s coffee hour held 

It w_as a tough fight, Ma, but I won. 

seniors. 

Triangle has some angles 

''The Triangle Quartet" under the 
able direction of AI Campbell will rep-·· 
resent Triangle, the all-engineering 
frat, in the E-day MAYHEMS OF 1950. 

The £..:day parade would not be 
complete without a entry from Tri
angle. They will be in there vying 
for honors in the float contest. I hope 
your guess of what to expect is a good 
one. I have no ideas to spout off 011 
this event. 

Mr. Lippert, well known English 
instructor, spoke at the Founder's Day 
Dinner on April 17 at the Dyckman 
Hotel. I became acquainted with this 
gentleman in English 9. He has a. dy
namic personality as well as something 
of genuine interest to put across to 
his class at every meeting. His 

9 

store 
of jokes, especially those of the 
he tabled in this particular class sec
tion, were probably put to use that 
evening. 

(Continued on Page 40) 



HE theme of this year's Engineer's Day is Engineered 
for Fun for YOU. For the past four months over 
200 busy, fellow engineering students have been 

giving a great deal of their time to make this theme come 
true. You are extended a most cordial welcome by all mem
bers of the committee to attend all E-Day functions. 

Leading off the schedule for·this year's celebrationis the 
annual Parade. This year many organizations are entering 
floats and clowns. It will · est and most colorful 
E-Day parade ever held. m downtown Minne-
apolis, the parade will p in front of Main 
Engineering at 11 :5 s will be excused 
for the day. All s tive part in the 
parade will be excu 0 A.M. 

Saint Patrick and ueen candidates 
will review the Para 11 seniors into the 
realm of St. Pat. An old c m being revived is that of 
kissing the Queen, only this year the senior will have his 
choice of seven beautiful girls. Be sure to vote for your 
choice for 1950 Engineers' Queen during the morning. 

At the conclusion of Knighting all engineering students 
will crowd on to the football fidd next to the ME building 
to witness and take part in the Tug of War and Student 
Faculty Softball game. We have quite a number of pro
fessors who think they have enough muscle to beat us. 

The entire school will hold Open House Friday night, 
starting at 6:00 P.M. Many excellent student and com
mercial exhibits, displays, and movies will be shown. All 
of the buildings are being polished up for the inspectiop 
of all students, wives, parents, and the kids. Every one is 
cordially invited. 

At 7:30 and 9:30 of the same night, Mayhems of 1950, 
will explode f.rom Northrop auditorium. If you have a 
weak heart or ulcers we recommend that you do not come 
because it is going to be the funniest, wildest, and craziest 
show ever put on in the history of the University. Pat
terned after the .famous Hell's a Poppin and Truth· or 
Consequences shows this is going to be pure murder on the 

. spectator as well as the cast of 200. We have over a;. 
dozen unsuspecting faculty members ·who will act as con
testants. Every one is invited to come to either show, 
either drag or stag. 

At 9 :00 Saturday morning all students are urged to take 
part in the annual E-Day golf, pool, and· bowling tourna-

ments for ribbons and prizes. The school will also be 
holding Open House until 12 :00 for all parents, high scho.ol 
seniors, and boy scout troops. 

At the stroke of noon all loyal Engineers will throng 
into Como Park to eat and drink great quantities of root 
BEER. and hot dogs. A tournament of. softball games 
between the various types. of engineering and other events 
will be held in the afternoon. Also don't miss the E-Day 
Flying Circus. Over 50 of the top notch model airplane 
builders have entered and will compete for big prizes. A 
special division of the nerve racking pulse jet models has 
been set up and the fellows will be shooting for a new 
record speed of 200 mph. These tiny models are really 
amazing and will provide an afternoon of amusement for 
all. 

To top off the celebration the famous E-Day Marriage 
Brawl will be held Saturday night at the Nicollet Hotel 
from 9:00 to 1 :00. This semi-formal shindig will be the 
most unusual dance you have ever attended. Here's the 
lowdown. As you come in you will deceive a license and a 
gold wedding ring. Every couple will be married for the 
evening and required to dance through a huge wedding 
ring and to kiss his girl, or wife, that is. The bashful men, 
that don't have nerve enough to kiss their girls, will be 
required to kneel and kiss the Blarney Stone. 

Many other interesting things ·will be going on that 
evening with the crowning of the 1950 Engineers' Queen, 
a Mr. Fixit court, and a couple of surprises. With the 
sweet, sweet, music of the fine Johnny Madson's orchestra 
playing for your dancing pleasure and with both the main 
and junior ballrooms for room to walk and talk, the Brawl 
will be one of the finest dances ever put on. 

That just about sums e have to offer for your 
pleasure this year. The hopes you will give us 
a chance to provide a able weekend for you 
and yours. Take y events; grab your 
wife or call your g e promise you that 
you won't be sorry 

In conclusion I his opportunity to 
sincerely and whole members o.f the 1950 
Engineers' Day committe r their truly wonderful co-
operation, interest, and the many hours of hard work put 
in to make this the best E-Day ever held. I will never 
forget it. 

Richard D. Wood 
General Chairman 
1950 Engineers' Day committee 



• 9:00-Parade personnel excused from classes 
Voting.for 1950 Queen 

811:50-All engineers excused from class.es 

e12:00-Parade comes t 

ei2:30-Knighting of 

and kissing 
~JJ.troduction of St. Pat 

een candidates 

• 1:30-Tug of War ent- acuity Softball· game 
at football field next to Aero-ME 

• 3:30-Cow Milking contest in front of Union 

• 6:30 to 10:30-0pen House, exhibits, movies in all en
gineering buildings 

e 7:30-First showing ·of Ma:yhems of 19.50 in Northrop 
Auditorium 

• 9:30-Second showing of Mayhems of 1950 

Saturda !!P Ma 13 

• 9:00 to 12:00 a.m.-GoH, bowling, and pool tourna
ments .. Openhouse in all buildings 

•12:00 to 4:00 p.m.-Picnic, Softball games, ying Cir- I 

cus at Como Park, St .. Paul.. Refreshments 

• 9.:00 p .. m .. to 1:00 a.m.-E-Day Marriage Brawl at Nic
ollet H·otel. 

• 1:00 a .. m .. -You'reonyourown 



UITION in all the departments 
shall be without charge ·to all stu-

\ \ \ dents .... '' This is a direct quota-
tion taken from Section 12 of the article authorizing 
the formation of the University of Minnesota in 1851. 
It was, of course, an i.deal held by the founding fathers 
that as soon as a sufficient income froni state taxes 
was obtained, the University would be a tuition free 
institution. This goal, as any student will attest, has 
never been reached. 

It is obvious that an institution of the magnitude 
and scope of the University c_a:nnot function smoothly 
without conslilming .·an almost fabulous sum o£ money 
each year. Where then, does the necessary money come 
fr.qm? It is a common plight of state universities to 
receive very few, if any, large endowments~ .from the 
estates of wealthy people. The students cannot be ex
pected to bear the heavy financial burden afforded by 
the almost continuous expansion and improvement proj
ects present at all state universities. 

Most funds for the support of our University come 
from appropriations of state ta:x money. It is impos
sible, however, to list the thousand and one needs .:of 
such a vast and rapidly growing institution such as 
a state university. All of the needs submitt.ed on a 
budget estimate to the State Legislature might seem 
to present an almost astronomical figure. Therefore, 
some other source of income is almost imperative . to a 
university, if the university wishes to 'achieve and ad
vance toward the ultimate goals in an attempt to better 
our society. 

The Greater University Fund has been established 
at Minnesota to alleviate, to some extent, some of 
the many needs of our ·university beyond the means 
of ·normal income. It is an agency for promoting and 
.receiving contributions from the alumni and friends 
of the University. While it is a department of the 
University it is sponsored by the Minnesota Alumni 
Association. 

The Greater University Fund strives to strengthen 
the student body by offering scholarships, fellowships, 
and ·student aids, and encourage and finance research 
projects as well as1 . certain non-essential, but highly 
desirable teaching aids. 

Student aid is in the form of scholarships, fellow
ships, and student loans. Although no graduate stu
dentsin the Institute are receiving scholarships or fel
lowships, nine freshmen entered the Institute on schol
arships offered and financed by the Greater University 
Fund. "Minnesota Alumni Scholarships" and "Greater 
University Fellowships'' are open to all students of the 
University. Among many other Gre,ater University 

Fund sponsored scholarship programs is the new Mill
ing Engineering scholarship which has now been set 
up for the purpose of awarding 500 dollars per school 
year to outstanding students· .. who wish to enter and 
study, or . complete studies in Milling Engineering. 
Most Greater Ul).iversity Fund promoted scholarships 
stress financial need as w.ell as a good scholastic rat
ings. 

Research projects are usually associated with uni
versities. It is true that private industry employs nu:
merous scientists to perform research in directed fields, 
but private industry promotes very little fundamental 
research in any random field a scientist wishes to inves
tigate. A university, therefore, becomes practically 
the only place where fundamental research is carried 
on. The GreaterUniversity Fund supports and finances 
various research projects. A proj.ect just beginning is 
the Charles A. Mann Research Fund in Chemical Engi
neering~ This fund is a memoral to Dr. Charles A. 
Mann for hi.s work in the Chemical Engineering de
partment. The Fund will support such causes as pro
curing a radium emanation gurge, a precision micro
manometer, a Mueller Precision bridge and potenti
ometer, and other- pieces of valuable research equip
ment. 

Although the Greater University Fund is sponsored 
by the Minnesota Alumni Association, it is an integral 
part of the University governed by a board of trustees. 
Yearly. campaigns are used to publicize the Fund and, 
throughout the year contributions can be made and will 
be graciously accepted. 

The size of each contribution is up to the individual 
or group of individuals. This is evidenced by the fact 
that numerous people contributed one dollar· while one 
person contributed 5,000 dollars. Numerous clubs and 
organizations are also contributing to the Fund for 
projects in which they are specifica:ily. interested, or 
feel would eliminate some of the troubles of a particular 
group of students. 

Although the Greater University Fund is only three 
years old, it is like a snowball growing larger and larger 
as it moves faster and faster. This is evidenced by the 
fact that this year there are twice as many contributors 
and the income to the fund is more than twice the 
amount of funds received last year: Also the donations 
received this year from individuals who had previously 
contributed were, in most cases, somewhat greater than 
it was in ·the previous years. 

The ultimate goal·of the. Greater U.niversity Fund is 
to aid in building a greater University of Minnesota by 
aiding all departments of the University. 

John B. Knauff 
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· by JOHN J. KETTNER 
Photos courtesy General Electrict, RCA, Westingho1.tse 

A new process, right above, under;test at the Westinghouse laboratorJ 

showing a steam of molten steel being sprayed on a fabricated part. This 

proc~ss can be used to add Jife to worn equipment, such as crankshafts, 

by adding metal then grinding to the original size again. Also, the steel 

may be sprayed oil punched steel parts to add strength and give a decora

tive finish. This leads to cost-saving in. fabrication and in replacement 

The x-ray spectrogoniometer, below left, is an analyzer that makes 

possible the determination in a very few minutes of the chemical content 

and arrangement of atoms in a chemical sample. This is done by means 

of x-rays and an especially sensitive geiger counter. 

It measures the angles at which the sample scatters an x-ray beam, 

and records the intensities of the rays on a graph. From the graph the 

elements and the arrangement of their atoms· can ~e determined. 

counter in many applications in ... rn• ... ar•a ator(il(l\:: 

and nuclear radiation. Nuclear 

enter . the black cylinder which 

them a million times. This tube can f"'ri;,<in+·\::··'..c·'i? 

particles. arriving .less than one· 100-m4·4 ~,y~·~·'· •t 

of a second apart, and with suitable PhOSJ)Ot'$ ; 



ILLITERATE. Eight hours a day this girl is 
cultured in the fine arts room. ,Her perennial 
complaint is the lack of Savoy fads on campus. 
Two paintings in the last art exhibit made 
sense to the uninitiated. Several articles in the 
last quarterly had a plot. Is there no hope for 
the intellectual? 



by BOB LINDQUIST 

BOB THAVES 

ATHLETE. His is a grueling grind of exe 
Three fast lines of howling, a quick game of 
ball, and then a joust on the shuffleb.oard. So, ...... _~,'-·""·'i'''
will be built up sufficiently to try ptng-pong. 
oddities like this that brought back the square ctanq(~~:;,,;: 

POLITICIAN. Hang around the U Congress 
office long enough, join the fraternity-and 
next a congressman. This forthright trail of 
awards to the qualified and votes to the de
serving has developed men of character. As 
these characters pass among the incoming 
freshmen, these impressionable lads can see 
·how the university· recognizes men of worth 
with jobs of itnportance. 

PASTEBOARD. Day after day he studi 
cards, analyzes his opponents' plays, and r!ll~1ir;;.; ''J/:; 

lates the odds of a con1bination. Soon he 
gather the knowledge, acumen, and m 
wizardry necessary to win at Canasta. 
other triumph of General College mathemati(;;:~>':L:>, 
and science! 



• 

DRING. the last few years the advertising wizards 
of our United States have fathered a chiJd_,.a giant 
grown out of all proportion-called "contests." My 

.Wife and I were introduced to this "brainchild" about a 
' year ago-right here at the University of Minnesota. The 

orchestra leader at the . Varsity homecoming dance invited 
couples to name a newly organized vocal group appearing 

:with him. We scribbled a hasty list of names, picked four 
carelessly and mailed them the next morning. Two weeks 
later we were surprised and pleased to hear that one of our 
entries had been chosen the winner and that our prize was 
a ··fine six-tube Admiral radio. The winning name was 
''Qttintones" subsequently copyrighted by the group and 
:used in all of their billings. 

Since then, we have submitted dozens of entries to local 
aridnational contests, my wife doing most of the work as 
a hobby while I studied in the evenings. The next prize 
;was a Thor Gladiron in a twenty-five-word-statement con

.. test, followed by a small came;a with flash bulb attach
.. . ment.. These two wins were an inspiration to keep on with 

Ottr .·contesting. The largest triumph proved to be the 
'··smallest prize-a five-dollar check in one of Colgate-Pal-

molive:...Peat's one hundred thousand do1lar contests. This 
wa:s proof, to us at least, that we were really "on the right 
traCk" ~n a business where competition is quite keen. 

Contesting is not altogether serious. For example, a con-
test judge in a recent Palmolive Soap contest was startled 
to find this entry among the m:my hundreds he received : 

Contest Magazine sponsored a contest some time ago Ot1 
ii11aginary soap "Slipon Spap," and received the fol

. .:-.::.:: ..... ,,~,_......... not unexpected entries :. 

. "I like Slipon, each flake is pure lye. 
It saves me work, there's no clothes left to dry." 

by VINCENT MATTISON 

"I like Slipon, 'twas. Willie's diet. 
Now little Willie's nice and quiet." 

ur like Slipon Flakes, their bubbles. don't last; 
My bubble dance act's getting popular fast." 

There are three major judging agencies in operation 
today and many smaller ·concerns. The large agencies de
vote themselyes to judging nationally-advertised contests 
and are known as the Reuben H .. Donnelley Corporation, 
the Lloyd D. Herrold Agency, and the P & G, the judging 
staff maintained by Proctor & Gamble. for the sole pur
pose of judging their own contests. The many . smaller 
agencies are hired by local contest sponsors to handle the 
comparatively few entries received, which may mean sev
eral thousand entries nevertheless. The sponsor contacts 
most male contesters through the newspapers, ~md most 
females by means of the radio. 

The two errors most beginning contesters make at least 
once are : ( 1) neglecting to enclose the "qualifier" -a box 
top or entry bhnk:-and (2) mailing the entry so late in 
the contest that it is not postmarked before midnight of 
the closing date. These entries are disqualified immediately 
and the entry becomes so much wasted effort. · 

The most popular contests, in order, are the "I like 
Soap because . . . (complete the sentence 

in 25 words or less)," the 4 line rhymes with the last line 
missing, and the "name" contest. The word-building con
test· is less popular because it is more time-consuming than 
any .. other contest, although the competition is t1ot nearly so 
keen. 

A contestant . who becomes a finalist is usually required 
to sign an affidavit to. the effect. that he is the person who 
actually composed and submitted the entry. Not all re
ceivers of affidavits are necessarily destined to· become big
time winners, however, as evidenced by a recent contest in 
which numerous affidavits were sent out to induce "finalists" 
to subscribe . to the sponsors magazine so they would be 
eligible to a double prize if they won. 

The ~ontester must also watch the taxes on prize win
nings which may be high enough to force him to sell his 
merchandise. But this little item hasn't discouraged our at
tempts. We'll worry about _the taxes after the big one 
comes in. 

(end) 

THE MINNESOTA 



pert to product a fiber which has been 
specifically planned and designed for 
its intended use. 

Although somewhat more· expensive 
than cotton, Acetate yarn is superior 
to it in many ways. It has replaced 
silk almost entirely and is providing 
strong competition to the other natural 
fibers. It is also gaining favor over 
vis,cose process rayon as an apparel 
textile due to its finer color and tex
ture. Acetate is much cheaper to ~'an-
ufacture than Nylon or Vinyon-N 
yarns, yet· it possesses many of the de
sirable properties of these new syn
thetics. Consequently it is used exten
sively. as a blending material, especial
ly in Nylon fabrics, where rapid dry
ing is an important characteristic. 

The main uses for acetate filament 
yarn are in the manufacture of hosiery, 
lingerie, men's sports shirts, and in 
linings for fine dress wear. The pop.:. 
ular rayon crepes are blends of Acetate 
and viscose rayon which possesses ex
cellent draping qualities. Industrially 
rayon is replacing cotton as insulation 
wrapping for electric wiring since it 
does not readily absorb water. 

Mainly responsible for the recent 
boom in Acetate consumption was the 
discovery of a multitude. of new uses 
for the staple fiber. Blankets, draper
ies, upholstery materials, rugs, and 
kriit goods fall in this category. It 
was also found to make an ideal base 
fabric for water-proofed materials 
such as ski suits:. since it absorbs the 
water repellant compound more read-

_ily. Woven and non-woven staple fi
bers have been used . experimentally in 
making the base for laminated plastics. 

The spun acetate fabrics are softer 
and somewhat more absorbent than 
those made from filament yarn. They 
are particularly well adapted for use 
in ladies' and men's summer wear in 
a variety of types and textures. Either 
alone or blended with other fibers, ace
tate staple may be woven into soft
finished covert or tweed fabrics, crink
ly t;hantung (which is very popular 
with the ladies), or smooth, linen-tex
tured materials such as gabardines. 
The pure Acetate takes rich dyes and 
sharp prints, while unique cross-dyed 
color effects are possible when blended 
with natural fibers such as wool or 
cotton. 

Perhaps the newest addition to the 
Acetate line of fibers is the so-called 
rayon "flock," which is filament cut 
into standard short lengths of Yz mm. 
to 74 inch. This material is used to 
make "felt" f'or phonograph turntables, 
wall coverings, automobile upholstery, 

"How the heck was I to k'now it was loaded?" 

and wherever a suede-like finish is de
sired. 

As lower raw materials costs and im
proved manufacturing techniques con
tinue to reduce the price of the fin:
ished Acetate, it will undoubtedly find 
more extensive use in the manufac.,. 
ture of disposable articles such as 
place-mats, napkins, towels, diapers, 
casket linings, and table coverings, the 
demand for which has already been 
proved by market research. 

While valuable enough as a textile 
material, the definitive and intrinsic 
properties of cellulose acetate have 
won it great favor· in the plastics in
dustry. It has also found considerable 
use in the manufacture of the non.,. 
inflammable or safety film bases for 
X-ray film and amateur photograph 
film. The remarkable transparency; 
strength, and pliability of cellulose ace
tqte when .formed into thin sheets sim:... · 
ilar to Ce11ophane have ·made it valu..:. 
able as a wrapping and packaging ma
terial. 

It was a chemical revolution in the 
textile industry which first started Ace
tate on its way to the prominent posi-

. tion it now holds, and it was a market 
revolution which added impetus to the · 
trend toward synthetic fibers as . a 
whole. Domestic manufacture of cel:
lulose acetate has increased more than· 
10 fold in the last 20 years, and the 
peak has not yet been reached. With 
a host of new uses yet to be discov
ered and perfected by modern science,_ 
Acetate will undoubtedly retain its 
newly recognized importance among 
American textile materials in· the years 
to come. 

(end) 



by DAVID BENNETT 
Wolfing Harry says you've heard a lot about the good 

will. That's strictly the bunk, they will NOT! 
. * * * 

"I'm going to fire that butler. He's all wet." 
"Have you been having an argument?" 
"No, but my wife's been having a bath.'' 

* * * 
There she sat, surrounded by a score of her admirers. 

Her beauty was beyond descriptions, but her haughty mien 
frightened away the less intrepid. As the music started 
again, the timid youth l-urking in the background darted 
forward. 

"Pardon me, Miss, may I ha·ve the next dance'!" 
ul'm sorry, b~tt I never dance with a child," she said 

with an amused smile. 
uoh, a thousand pardons!" he said. ((I didn't know your 

conditionr' 

morning, father." 

* * * 
It's unhealthy to spank your children 

When they are in their teens : 
After breakfast, dinner, or supper, 

And especially if full of beans. 

' * * * 

replied : "Good 

((Mr. Perkins, do you work in a carnival sideshow?" the 
landlady asked her roomer. 

uWhy, no, I don't," answered the astonished Mr. Perkins. 
((Well, you'd better hunt a different apartment then, for 

I distinctly heard four shoes drop in your room last night." 

* * * 
On- the witness stand the witness was asked .what he 

thought when he saw the two trains approachin.g on the 
same track, and he said: "When I looked up and saw 
old No. 1 comin' hell-a-to-toot and then I looked . the 
other way and saw .old No. 2 comin' hell-a~to-toot, I 
says to myself, says I, 'that's a hell of. a way to run a 
railroad.''' 

Tina@: 9-1 Saturday~ May 13 
ohnny Madson 

Nicollet 

Senai•lornaal $2.:1 

Waste 



Treasurer 
Willbur C. Roberts-Math SO 
Bud Kachel-Bus. 52 

General Chairman 
Richard D. Wood-ME SO 

Executive Council 

Secretary 
Alene G. Eisner-Aero 50 

George M. Bowman-Ag. E 50 
William E. Cronquist-EE SO Robert J. Westrup--,-Aero ME 50 
Wayne M. Aamoth...,..-EE SO Wilbur J. Larson-Civil E SO 
John ]. Kettner-ME 50 Herbert C. Beck-Aero 50 

Mayhems 
David Bennett-ME 50 CoChair

man 
Alexis Donaldson-ME 50 Co-

Chairman 
Roger Deppe-ME SO 
Kevin Leenay-EE SO 
Robert Goodin-Met. E 54 
Frank Kielsa-ME 50 
James R. Sveiven-ME 50 
Robert Buschell-ME 51 
Arthur Smith-EE 51 
Arnold Bloomquist-ME SO 
Gerald Bemel-ME 54 
Organizations submitting acts: 
Kappa Eta Kappa 
Triangle 
Alpha Chi Sigma 
AODH 

Field Events 
Bill Solverson-Civil E 52, Chair-

man 
Jim Loftfield-Civil E 52 
Jim NeeJ_:.M£ 52 
Dick Garzon-Aero 53 
Jim Hogan-Ag. E 53 
AI Latham-Mine E 53 
John Barlass-ME 53 
Warren Anderson-CivilE 51 
George Uram_:.ME 50 
Marvirt Anderson-ME 50 
Richard A. Lambert-Ch. E 50 

Parade" 
Richard Clarke-ME 53, Chair-

man 
Claude Cramer-Ch. E 54 
Roger Durkee-EE 52 
Hugh Greenwald-ME 52 
Bill Bevier-ME 52 
Bruce R. Doe-Ch. E 54 
Roger Swanson-EE 53 

Knighting 
John Hennen-Ag. E 52, Chair

man 
Lawrence Vancura-Ch. E 54 
Robert Schaffer-Ag. E 51 

Posters 
Betty Martin-SLA 50, Chairman 
All committees 

Marriage Brawl 
Larry Motl-Ch. E 51, Chairman 
Lou Keller-ME Grad 
Dave Valentine.;_Ch. E 50 
AI Kucera-Ch. E 50 
Jack Schweitz-Ch. E 50 
Jim Erickson-Ch. E 51 
Bill Semple-ME 51 

..,...JJick LCh. E 54 
an-Ch. E 51 
ski-Ch. E 54 

nd-Geol. E 53 

Queen 
Francis Person-Ag. E 50, Ckair-

man 
John Taylor-,-ME 51 
Jerome Gockowski-Ag. E 51 
Harold Kaiser-Ch. E 52 

Decorations 
Thomas Sullivan-Arch 51, Chair

man 
All societies 

Open House 
Keith R. Thorson-Aero 

Chairman 
Robert Hahn-Aero SO 
James Wilson-EE Grad 
Wesley Borgeson-ME 50 
George Carney-Ch. E 50 

man 
William P. Ellenbecker-EE 52 
Adrian A. Boie-ME 51 
Richard C. Petersburg-ME 
Leigh Paulsen-ME 51 
William J. Rea-ME 50 
Walter P. Keller-ME 50 
Donald B. Cavanaugh-ME 50 
Fred E. Ashbaugh-EE Grad 
Gordon E. Peterson-ME 51 
Harold B. Kennedy-:-EE 53 
David E. Kosanda-ME 51 

Publicity 
Robert Bevensee-EE 53, 

man 
Robert Milton-EE 52 
John Gravelle-ME 51 
Ken Bertossi-ME 53 
George Rebholz-ME 53 
Owen Horne-SLA 51 

Buttons 
Wallace Aschenbeck-EE 

Chairman 
S ... Dodd Anderson-EE 
Albert Aschenbeck-EE 

Tickets 
Ray Olsen-Ch. 
Tau Beta Pi 
All committees 



The building . under construction as it looked last fall, showing the use of steel 
columns . in the front and· rear. 

New Chem. E. Building 
(Continued from Pag·e 13) 

storage and . stock room, mill room, 
computations room, and the super
visor's office. Most of the partitions 
on this floor are demountable. 

In the central area of the fourth 
floor is the large opening that con
tinues the core. Along the front are 
research laboratories separated by 
more demountable partitions in keep
ing with the versatility of the spaces 
of these floors for unit operations 
work. At each end are storage spaces. 

The pent house or fifth floor offers 

more head room for the core and 
houses the elevator, machinery rooms, 
exhaust and fan rooms for the ventila
tion system of the structure, and more 
storage space. 

What is probably the most elaborate 
and extensive ventilating and plumb
ing system of any building on campus 
is going into this structure. A few 
of the facilities piped throughout the 
building include cold and hot water, 
steam heat, gas, air pressure, vacuum 
and drainage lines, vapor vents, and 
exhaust vents · for ventilation. Dis
tilled water will be provided by port
able units which can be located where 
the water is needed, because of its 

lack o( irnpor,t~nc~ ln . 
The ex~aust ventilating system,· \vhich' 
is good to see, especially to those who ' 
have experienced the Chemistry build~ 
ing' s wonderful atmosphere, will prob
ably be strong enough to steal your 
book covers. All the vent lines are 
made of duri-iron and steeL The sub
basement under the ground floor hall 
is equipped with the air compressors, 

~ water pumps, and pneumatic tanks 
necessary to supply the above facilities. 

The building was designed by JYiag
ney, Tussler, and Setter, and. from the 
outlook it is. something that the campus 
and the architects catt be proud of. 

The campus is far from the end of 
its expansion plan, as can be seen by 

· the building now under construction. 
Ford Hall being built on the adjacent 
corner of Washington and Church 
streets is due for completion by the 
fall of 1950; ·the Heart Hospital be
low the University Hospital . on the 
river bluffs should be .finished by Oct., 
1950; Centennial Hall, the new men's 
dormitory in· the block north of Pio
neer Hall, is going· to be ready ·for oc
cupancy by August, 1950; and the 

· large new classroom building, Johnston 
Hall, across from Administration on 
the mall, will be finished by Jan of 
1951. If our construCtion program 
continues at its present pace, we won't 
have a temporary building left within 
the next couple of years. It certainly 
will seem strange not having those 
highly-developed pre-fabs looking us 
in the face from around every corner. 

. As a final note to the .lucky Chemical 
engineer, you'll be able to move into 
your new den for fall classes of 1950. 

(end) 

The base of the unit operations core and having many demountable partitions shown in dash lines is the third floor. The 
dotted area in the core is the opened spaces in the fourth and pent-house floors' above. ' 

· STOCK· ROOM 

,------;- --------
UNIT OPERATIO~ 



To improve the accuracy of testing 
Bell telephone switching equipment and 
to speed up tests during manufacture, 
Western Electric engi.neers designed 
and built a unique test se't- known as 
the Tape-0-Matic-which has a paper 
tape ''brain.'' 

Controlled· by a narrow paper tape, 
punched· with coded information, the 
machine automatically performs compli
cated series of tests. If there is a fault in 
the equipment under test, the Tape-0-

Matic stops, rings a bell and indicates 
the source of trouble o~ a lighted panel. 

Some 1200 different tapes, varying in 
length from one to thirty feet, are used 
for testing various assemblies. Formerly 
an operator, in testing an average size 
assembly, had to make 41 individual 
connections. With the Tape-0-Matic, 
one multiple plug connection does the 
job. And 28. preliminary tests, 81 lamp. 
observations and 71 key operations are 
replaced by one tape insertion and the 
push of a button. 

The Tape-0-Matic can cut testing, 
time as much as 80% -practically elimi
nates the possibility of human error_; 

and helps to assure equipment of highest 
quality. It is a good example of the 
ingenuity, skill and thor
oughness which Western 
Electric .engineers put in
to making Bell telephone 
equipment. 

The 1500-pound Tape-0-Matic is .one 

of the largest, most complex and most 

versatile test sets that Western Electric 

engineers have ever devised. 



PROBLEM - You are designing a machine which 
includes a number of electri·cal accessories any one 
of which can be turned on by means of a rotary 
switch. For reasons of assembly and wiring this 
switch has to be centrally located inside the machine. 
Your problem is to provide a means of operating the 
switch from a convenient outside point. How would 
you· do it? 

THE SIMPLE ANSWER - Use an S.S.White re
mote control type flexible shaft to connect the switch 
to its control knob. This arrangement gives you com
plete freedom in placing both the switch and the 
control knob anywhere you want them. That's the 
way one manufacturer does it in the view below of 
part.of the equipment with· cover removed. 

This is iust one of hundreds of remote control and power 
.. drive problems to which S.S.Whlte flexible· shafts provide 

a simple answer. That's why every engineer should be 
familiar with these "Metal Muscles""' for mechanical bodies. 

'*Trademark Reg. U. S. Pat. Off. and elsewhere 

lt·gives essential facts and engineer .. 
ing data about flexible shafts and 
their application. A copy is yours 
free for asking. Write today. 

An old maid was aroused one night to find a man under 
her bed. She neither fainted nor screamed. Instead she 
said: "Sit down, sir, I want to talk with you.'' 

An hour later there came a frantic ring over the phone 
at police headquarters "There's a burglar in Miss Spin
ster's bedroom, Send the police at once." 

"All right;" answered the . pin-
ster speaking ?" 

~~riTf ba k is the 

* * 
rofessor: uy oung man, do you know who 1 am?" 

Freshman: uNo, sir, but if you remember your. address, 
• I'll take you home.n 

* * * 
A man who discovered the joys of· fishing rather late 

in life became even. more insistent than ordinary anglers 
upon recounting his triumphs to skeptical· acquaintances. 
Enraged by their thinly veiled hints that he was a liar, 
he bought a pair of scales, installed them in his library, 
and made his friends watch while he actually weighed 
the fish he caught. 

One evening a neighbor burst in excitedly and sought 
permission to borrow the scales. He was back in 10 
minutes, his face flushed with delight. "Congratulate 
me," he cried, "I am the father of a 24-pound baby boy." 

* * * 
Junior was home for the holidays and was ·making his 

first visit to Dad's store since he left for school. He won
dered if his father could give him a practical example of 
business ethics. 

"Ethics?" mused the shopkeeper. "Well, it's this way ... 
Suppose a lady comes into the store, buys a lot of goods 
and pays me ten dollars too much when she leaves. That's 
where ethics come in. Should I or should I not . tell my 

* * * 
Overheard in a dark corner of a hardware store; One 

can ofpaint tQ another: ((Darling, I think I'm pigment.'~ 

* * * 

Lady (about to give a backdoo( caller a coin) : 
"Are you married?" 

Tramp : "Pardon me madam, d'ye think I'd be relyin' 
on total strangers. for support if I had a wife?" 

* * * 
Mirandy, surrounded by her brood of pickaninnies, 

was b.lking to the spinster settlement work, "Yas'm birth 
control am all right for you all but me, ah's married and 
doan need it." 

(Continued en Page 38) 
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ithout beam strength-or, for that 
'jnaUer-without all of the strength factors 

'listed opposite-no pipe laid l 00 years 
ago in city streets would be in service 
today. But, in spite of the evolution of 

~affic from horse-drawn vehicles to heavy 
trucks and buses---and today's vast 

complexity of subway and underground 
utility services-cast iron gas and water 

mains, laid over a century ago, are 
serving in the streets of more than 30 

cities in the United States and Canada. 
Such service records prove that cast iron 
pipe combines all the strength factors of 

long life with ample margins of safety. No 
pipe that is provably deficient in any of 

.these strength factors should ever be laid 
in city streets. Cast Iron Pipe Research 
Jlssociation, Thos. F. Wolfe, Engineer, 

122 So. Michiqan Ave., Chicaqo 3. 

Strength factors of Long Life! 
No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 

BEAM 
STRENGTH 

CRUSHING 
STRENGTH 

SHOCK 
STRENGTH 

BURSTING 
STRENGTH 

{ 
{ 

{ 

When cast iron pipe is subjected to beam 
stress caused by soil settlement; or disturbance 
of · soil by other utilities, or resting on an ob· 
struction. tests prove that standard 6-inch cast 
iron pipe in 10-foot span sustains a load of 
15.000 lbs. 

The ability of cast iron pipe to withstand ex~ 
ternal loads imposed by heavy fill and un
usual traffic loads · is proved by the Rinc;r 
Compression Test. Standard 6-inch cast iron 
pipe withstands a crushinc;r weic;rht of more 
than 14,000 lbs. per foot. 

The touqhness of cast iron pipe which enables 
it to withstand impact and traffic shocks, as 
well as the hazards in handlinq, is demon
strated by the Impact Test. While under hydro
static pressure and the heavy blows from ·a 
50 pound hammer, standard 6-inch cast iron 
pipe does not crack until the hammer is 
dropped 6 times on the same spot from pro· 
qresi$ively increased heiqhts of 6 inches. 

In full length burslinq tests standard 6-inch 
cast iron pipe withstands more than 2500 lbs. 
per square inch internal hydrostatic pressure, 
which proves ample ability to resist water
hammer or unusual workinq pressures. 



ing it to a gravity tank placed a few 
feet above it. A simple faucet is all 
that is needed to control the flow of 
liquid to the boom where the perfora-
tions discharge it onto. the soil. 

This method is well adapted to pas
ture and .forage crops where some 
burning is not detrimental in com
parison to the response to fertilizers 
such as solutions of ammonium ni
trate. The equipment functions well 
on hilly ground where such crops are 
frequently grown. 

The necessity of supplemental nu
trients is determined by testing the 
soil and the growing plant. · From 
that determination, the amounts and 
types of fertilizer may be calculated. 
For example: a corn crop indicated a 
lack of. nitrogen and it was determined 
that about 50 pounds per acre would 
give good results. A liquid fertilizer, 
such as Aqua ammonia with 30 per 
cent ammonia, or 24.6 pounds of ac
tual nitrogen per 100 pounds of solu

. tion, would require about 200 pounds 

Ora vel. culture tanks and equipment. The concrete tanks are filled ~ith gravel, 
and liquid fertilizer is fed to the plants through the piping. system. 

of solution per acre. 
The amounts of other nutrient ele

ments are calculated in the same man
ner. Therefore, the application of fer
tilizer in liquid form meets the plant
food relationship requirement of ade
quare supply of each nutrient; by be
ing readily available, it meets the re
quirement for rate of availability; by 
being accurately· rnetered and evenly 

distributed, the requirement of pro
portional concentration of nutrients is 
more easily met ; and by being already 
dissolved in water, the nutrients are 
easily transferred to the plant. 

Liquid fertilizers, in addition to eas
ily meeting the above requirements, are 
economical to apply, are easy to apply, 
and are fast to apply. 

(end) 
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~AT WORK IN INDUSTRY 

T~e Moloney Electric Company selected 
Synthane for parts of the transformers it 
produces, because of Synthane's excellent 
electrical insulating ability, good structural 
strength and corrosion resistance. Shown 
at right is the Moloney 33,333 kva, three
phase, 60 cycle 132000 volts Delta high 
voltage to 34500Y/19920 volts low volt· 
age. The complete unit weighs approxi· 
mately 227,000 pounds. 

rsYNmANEl 
~ Plastic Laminates 

are materials expressly made for industrial appfi .. 
cations. They have an interesting combination of 

· electrical, mechanical and chemical character
istics. This combination often stimulates new 

s{stant to abrasion, corrosion and ¥lois .. 
ture, and is dimensionally stable. 

Synthane speeds fabrication. Synthane 
laminated can be machined quickly and easily 

on standard production equipment. It is also 
available in a variety of molded-laminated 

or molded-macerated shapes. T~ese .are only 
a few of many Synthane advantages. Synthane Cor~ 

poration, Oaks, Pennsylvania. 

• fABRICATION • S~EETS • RODS • TUBES • MOLDED~MACERATED • 

.1950 
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Assuming a 50-50. probability on each of the above chances, 

then there is one . chance in 32 that you will get through 

with no unnecessary delay. 
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Pioneers in the establishment of trade 
media for several. fields of business, Bruce 
Publications are today the acknowledged 
leaders in the respective fields they cover. 
Whether· your business be hardware, drugs, 
food, automotive equipment, ~ry goods 
wearing apparel, insurance or feed and 
grain, there is a Bruce publication to fit 
your product. 

Each of these publications is a proven 
"Powerhouse" of regional contact, high_ 
reader interest and assured sales response 

ES 

for the manufacturer· or distributor. The 
secret of this high reader interest and sales• 
ability ... a select reader audience consist
ing of the best type of retail merchants, 
leaders in their own communities . . . an 
editorial content which is a vital force in 
retail distribution. 

Dollar for dollar, your advertising will 
receive quicker response and more visible 
results in a Bruce business publication than 
in any other media in this markc:;t. 

Leaders since the turn of the century 

BR CE. PUBLIS c y 
2642 University Ave., St. Paul. • National ·Building, Minneapolis 

Publishers of 

HARDWARE TRADE • NoRTHERN AuTOMOTIVE JouRNAL • NoRTH

WEST INsURANCE • AMERICAN FEED AND GRAIN DEALER 4111 CoMMERCIAL BuLLETIN AND APPAREL 

CoMMERCIAL BuLLETIN. Plus More Than Two Score of Other Trade and Pro-



As the couple on their honeymoon stood on a cliff over
looking the ocean, she grew very romantic. 

{(Darling," she murmur(!d, ((when did you first know 
that you ·loved me?" . 

uWell," replied the groom tenderly, 1'when I first began 
to get ·mad when. people said you were brainless and un
attractive." 

* * * 
Many a go-getter is afterwards sorry that he gotter. 

* * * 
The newly organized Legion Post h1et in its new Legion 

_quarters. At the close of the regular meeting, refreshments 
were served. 

One member, who had imbibed too freely before the 
meeting, weaved his way across the floor and accosted an
other member. 

"Where'ish the men's," he inquired. 
"Haveri't any as yet," answered the Legionnaire. "You 

see· we've only a small post. . " 
"A small post!" exploded the tipsy one. 1'Watta you 

think I am? A dog?" 
* * * 

A policeman came home late, and undressing in the 
dark, slipped into bed. His wife woke . up and said, 
"Clancy, would ye mind running out and getting m·e a 
headache powder? Me head's splitting." 
. Clancy fumbled into· his clothing and complied. The 
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* * * 
A spiritualist had a· message from ·her husband· to send 

him a package of cigarettes. 
"\\There shall I send them ?" she asked a friend. HHe 

didn't give an address." "Well," said the friend, "you 
notice he didn't ask for matches." 

* * * 
A tramp knocked. on the door of an inn known as 

"George and the Dragon." When the la,ndlad~ opened 
the door the tramp asked: 

"Could' you spare a poor hungr}r man a bite to eat?" 
"No!" said the woman as she slammed the door. The 

tramp knocked on the door a second time. 
As the woman again opened the door, he asked: 

"Could I have a few words with George?" 

* * * 
1st Young Matron : "When I got married, I wore 

blue to show my faithfulness." 
2nd Young Matron: "When I got married I wore 

white to show my purity." 
3rd Girl: "When I got married I wore a business 

suit." 

* * * 
Love is like a fried egg~ Looks pretty at first, but 

the moment you take a stab at it, it becomes a big mess. 

Engineers, . on all 
types of jobs, show 
a big preference for 
theLufkin"Ranger" 
with the exclilsive Chrome-Clad 
finish that enables them to ''See 
Right-Be Right" under any kind 
of light condition. It's the finish 
that won't· chip, crack, peel, or cor
rode! Permanent, easy-to-read. black 
markings stand out sharp against the chrome white back
ground. The "Ranger" tape is ~-in. wide, stqrdy, flexible, with 
"Instantaneous Readings" ... is enclosed in a genuine leather 
case. Learn why the Lufkin "Range'r" is engineered to give 
you better measuring. See them at your nearest Lufkin dealer. 
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by J. F. ROBERTS 
Manager, Hydraulic Department 

General Machinery Division 
ALLIS-CHALMERS MANUFACTURING COMPANY 

(Graduate ·Training Course 1919) 

You HAVE to start somewhere-and as 
far as I know, flagpole painting is the 

only job where you start at the top. Next 
best thing is to get in where there are 

many opportunities, 
and. many interesting, 
worthwhile paths tofol
low...,......particularlyifyou 
are not entirely . sure 
just what type of work 
you want to do. You 
then have a chance to 
try more than one· field, 
and eventually find the 
work that will give you 

the most in satisfaction and. success. 

Growth of Hydraulics 
The field I'm best qualified to discuss is 
hydraulic engineering. Crude waterwheels 
were man's first mechanical source of 
power. Today, in highly perfected modern 
form, they're still a major source of abun
dant, low-cost electric power. The field is 
constantly expanding and holds a world 
of opportunity. Hydraulic power becomes 
increasingly important to the nation as 
the need for low-cost power steadily in
creases. Moreover, a hydraulic plant once 
installed produces energy with a mini
mum of manpower. There's no fuel to 
mine, prepare,. ship, unload and burn
small operating personnel is required. 

Right now at Allis-Chalmers we're de
signing and building turbines for vast new 
hydro-power projects, not only for the 
U.S.A. and Canada, but also for Mexico, 
South America, Norway, New Zealand 

Kentucky Dam TV A Field erection view of 250-ton gantry crane lowering hy
draulic turbine assembly. One of five 44,000 hp, 48-ft. head, Kaplan type turbines. 

and the Philippine Islands. We're also 
restoring many veteran turbines to bet
ter-than-original efficiency and capacity 
after long years of faithful performance. 

Hydraulics was a field that I hadn't 
seriously considered as an undergraduate 
at the University of Wisconsin. I gradu
ated as a Mechanical Engi:neer in 1918, 
and entered the Allis-Chalmers Graduate 
Training Course in January 1919. It was 
there that I got interested in the big 
waterwheels. 

My first assignment was in steam tur
bine erection. Then I moved over on the 
hydraulic turbine test floor. In May 1919 
I was sent to North Carolina on the ac:.. 
ceptance tests of a big hydro-electric 
power installation. I continued with hy
draulic field work such as tests and trouble 
shooting until 1925, when I went into the 
sales end of the work. Two years later I 
left the manufacturing side and became 
Hydraulic Engineer for the Power Cor
poration of Canada, supervising the de
sign and installation of some 15 plants. . 

In 1936 I became Hydraulic Engineer 
for the U.S. Government TVA, involving 
12 projects and 30 large units. I returned 
to Allis-Chalmers in 1942 as Manager of 

These personal notes serve to illustrate 
two interesting facts about the Allis
Chalmers Graduate Training Course. 
First, it's tailor-made for each student. 
Since 1904, graduate students here have 
been helping plan their own courses
making changes as they went along and 
new interests developed. They've had an . 
.opportunity to divide their time between 
shop and office-follow important 
projects through from drafting board to . 
installation. 



Men of prestige left office in Tri
angle last month. The successors are 
as follows: 

Douglas Rocker-president 
Bryce Anderson-vice president 
Arlyn Hemme-treasurer 
Jim Win}<:er-secretary 

April 2 was the day for the. in 
tion ceremonies. Bob Gustaf 
Keith Krusemark, Biil Jens 
Lloyd Gauss are Triangle's n 

The American Institute of Chemical 
Engineering, professional chemical so
ciety, is having a float in the E-day 
parade. They won't tell a soul what 
it will be like. I suppose this, too, will 
have to be left to one's imagination. 
How vivid can a creation get? That 
is what I would like to know. 

The chem E's had a business meet
couple weeks ago. The speak
I. Jmhoff, spoke on "Industria) 

HKN 

Be sure and see the exhibits of Eta 
Kappa Nu, honorary electrical engi
neering fraternity, in-the EE building 
this E-day. John promises us all kinds 
of weird, unbelievable phenomenal that 

He also tells me they have c~1osen 
Kay Nelson as their queen can
. Chalk one up for HKN ! 

also sponsored a float contest 
E, with a ten-dollar bill at

make sure they get THE 
~~~he E-day parade. Keep your 
yes peeled for something different. 

HKN again took an instructor 
rating poll to give students in . the EE 
departments a chance to point out some 
of the "\'\Teak points of their instructors 
-co-operation is always very good, be
cause it usually takes up some. lecture 
time. 

ENJOY YOURSELF THIS E
DAY. 

(end) 

rtners in- creating 
For 81 years, leaders of the engineering profession 
have made K & E products their partners in creating 

the technical achievements of our age. K & E instru

ments, drafting equipment and materials-such as the 
LEROYt Lettering equipment in the picture-have thus 

played a part in virtually every great engineering 

project in America. 

NEW- YORK . • HOBOKEN, N. J. 
Chicago • St. Louis • Detroit 

San francisco • Los Angeles • Montrec:al 

·Gold Lettering - Stamping 
Tooling 

WE BIND 
Medical Theses 

·· Chemical Pamphlets 
Magazines Text-Books 

Law Reviews 

COVERS- ALBUMS- SCRAPBOOKS 
Made to your specifications 

downstairs 
GRAY'S DRUGSTORE 

1326 4th St. S.E. GE. 5'765 

INN E P Ll S 
BLUE PRINTING CO. 

523 Second Avenue South 

Minneapolis, Minn. 
MAin-5444 



f~ Hundreds of other parts 
of modern railroad trains and tracks 
also get a lift from the sure touch of 
Norton Products. So does just about 
any other product you can name. 
That's why I'm not boasting when I 
say that Norton makes better products 
to make other prqducts better;" 

·~Take those side rods on steam loco
motives. They get farther over on the 
smooth side thanks to Norton internal 
grinding wheels. And parts. are fin
ished so accurately with Norton 
~uality controlled wheels that they 
last for thousands of miles, Paul. 

f~ Getting back to comfort ... modern 
trains travel over 60 miles an hour~ 
So, they need smooth rail joints. 
Those joints are welded for safety. 
Then, they're ground smooth and 
slotted with Norton grjnding and cut
off wheels." 



ore and escaped through the exhaust 
ports. The fine ore, which· had been 
shunted around the heating zone, was 
allowed to mix with. the coarse ore at 
this point. If the fine ore had not been 
removed from the coarse ore, the 
power required of the fan would have 
materially increased, and the dust los
ses would have been excessive. Be
cause the fine ore had not been heated 

Since it was not possible to deter
. inine definitely the maximum amount 
of water that must be carried away, 
because of snow, rain, etc., the exhaust 
ports were placed 18 inches above the 
hot ports, in order to maintain a mini
mum temperature of the exhaust gases 
of about 200 deg. F. At this tempera
ture, the carrying power of the exhaust 
gases was so large tha~ even large 
quantities ·of moisture were handled 
without .difficulty. 

It ·was essential, for satisfactory 
operation, that the coarse ore be heated 
uniformly. This could only be accomp
lished by uniform flow of the gas up-
wards through the entire cross section 
of the heating zone and a uniform 
movement of the ore downward 
through the hot gases. ·No difficulty 
was encountet~ed in obtaining a uni
form gas flow, but considerable study 
was necessary in order to secure uni
form movement of the ore. The uni
form movement of the ore through ,this 
zone depended entirely upon the move
ment of the ore below the heating zone. 
For several reasons it was necessary to 
reduce the cross section of the furnace 

. below the heating zone, and this caused 
the movement of the ore to be non
uniform~ This reduction was desirable 
in order to increase the upward velocity 
of the· reducing gas and also to simpli
fy the mixing of the fine and coarse 
ore. The method of baffling used to. 
secure a uniform movement of the ore 
is shown in the drawing of the furnace. 

ore was a 
cult· task. It was necessary to arrarwe 
baffles not only to mix the ·fine 
coarse ore; but . also to regulate 
amount of fine ore that flows in. A 
small, round baffle in the middle of the 
fine ore compartment just below the 
hot ports was sufficient to control the 
amount of fine ore flowing intothe re
ducing chamber within reasonable 
limits. The open spaces below the baf
fles, used to give uniform flow, also 
equalized the gas pressure and pro-

ore came in contact. with the·· water, 
and the steam passed upward through 
the ore in order to escape from the 
chamber. This contact with the down
coming ore superheated the steam to a 
temperature that was approximately 

Another vie'W ·of the Cooley plant, erected· by the University of Minnesota. 

duced the desired direction of flow, 
s.ince the gases tended to flow. from 
one open space to the next. above. 

The. reducing gas, at a temperature 
of approximately 900 deg. F., entered 
the furnace near the bottom of the re
ducing chamber. The reducing gas 
used was formed by vaporizing fuel 
oil in a vaporizer heated by super
heated steam produced from cooling 
the hot, reduced ore. No attempt was 
made to crack the oil in the vaporizer, 
because in the reducing chamber the 
vaporized oil broke down into methane, 
carbon, carbon monoxide, and hydro
gen. 

From the reducing chamber, the ore 
entered the cooling chamber through a 
pipe considerablly smaller than either 
chamber. This reduction in. size pre
vented the flow of reducing gases into 
the cooling chamber and_ a large flow 
of steam into the reducing chamber. 
The cooling chamber was surrounded. 
by a tank of water that was maintained 

the same as the ore (1000 deg. F.). 
The hot water and cooled ore . were 
drawn off the bottom of the cooling 
chamber. A thermocouple in the steam 
outlet from the cooling chamber was a 
direct indication ·of the temperature of 
the reduced ·ore and was used as· one 
of the major operating controls. 

In order to prevent · the reducing 
gases from passing downward into the 
cooling chamber, it. was necessary to 
keep the, steam .. pressure equal to, or 
greater than, the pressure of the re
ducing gas. The presence of a limited 
amount of steam is desiraple as it 
tends to prevent over-roastirtg, and it 
also reacts with the carbon (formed 
from the cracking of the oil) to form 
hydrogen ·and carbon monoxide to 
some extent. 

The· pressure in tlJ.e reducing cham
ber seldom exceeded Ys-inch of water. 
With a steam pressure of 74 -inch of 
water, the best operating conditions 



this one is of major importance to 

' Electricity is so much a part of our lives today 
that a new, lower-cost way of carrying it is 
important to everyone. 

Alcoa E.C.* Aluminum conductor for. insu
lated electric wire and cable is revising old 
ideas of cable costs. In large size cables, alumi· 
num conductors weigh only one-half as much as 
copper of equivalent current carrying capacity, 
are therefore lower in cost and easier to handle. 
Cost and weight savings are worthwhile in all 
sizes down to No.· 6. 

*Electrical Conductor Aluminum 

Leading manufacturers of insulated wire and 
cable are making their products available now 
with conductors of Alcoa E.C. Aluminum. Sup .. 
pliers of fittings and accessories are producing 
correct types for use with aluminum. If you 
would like further details, toward the day when 
you may be in a position to suggest a saving on 
electric wiring, write today for a copy of the 
illustrated book "Questions and Answers About· 
Aluminum Conductors", ALUMINUM CoMPANY 
OF AMERICA, 742E Gulf Bldg.,Pittsburgh 19, Pa. 



were obtained. The steam pressure 
was. simply controlled by the use of a 
small suction motor· in the steam: con

------------------

; denser (after the steam vaporized the 
oil, it was condensed) which was used 
to purge the non-condensable gases. In 
the Cooley_ furnace no use of the steam 
was made except to vaporize the oil, 
but this steam may be used for many 
purposes. However, the steam con
tains considerable dust which must be 
removed, preferably by Cottrell pre
cipitators. 

This completes the magnetic roasting 
of the taconite. The ore thus roasted 
is now ready for concentrating by 
magnetic concentration. After which it 
is agglomerated into a product which 
will be suitable for blast furnace feed. 

A problem that has to be given care

transportation 
steel. 

ful __ . consideration is, can this process 
'be economically possible. After a ton 
of taconite rock is mined, pulverized, 
and processed to wire, for. example, 
the steel company will have four hun
dred pounds of wire to sell froin the 
original two thousand pounds of taco·· 

"The Doctor said to humor him-he 
doesn't know he lost a· race with a- truck 
at Elm and Fifth." 

Few of the engineers have definite 
ideas about any one phase of the many
sided problems. Too many unknowns 
still exist about the size of the machine, 
the size of the agglomerate, and the 
type of agglomerate best suited ·to 
modern furnace practices, that at this 
writing nothing definite can be said. 
The belief persists, though, that when 
the day comes that no more direct ship
ping ore remains, our· engineers will 
have perfected a flow sheet which will 
give us the iron to maintain our civili
zation and our standard of living. 

(end) 

Sometime you'll be 
looking for some
thing racy in race
ways. Or you'll want 

n 
asbestos cable that really beats the heat. 
National Electric has all_that plus everything else 
you'll want in the way of a complete line of 
electrical roughing-in materials. Everything in the 
field of . wires,. cables, conduit, raceways and 
electrical·fittings~ 

NE has been the symbol of quality 
for more than 45 years. 

• ODCLI Electric 
NE is a 

good name 
to 

remember. 

complete stock of new and used books 

• Engineering Textbooks 
• Drafting Instruments 
• Sliderules 
• All Engineering Supplies 

PEBL 
1411 University Ave~- S.E. 

AUDIOTAPE 
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RECORDINGS 

LEW BONN 
co. 

67 S. Twelfth St. 
Minneapolis 3 

228 E. Superior St. 

141 W, 7th St. 
St. Paul 2 

Duluth 2 
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• 
HERE IS . A STRAIGHT ANSWER FROM ONE OF THE OLDEST 

COMPANIES IN THE INDUSTRY: 

Socony-Vacuum is the size that it is- neither the biggest nor the 
smallest in the Petroleum Industry-· because it is an efficient size 
for the kind of business we do. 

Efficiency is the key to a company's size.- for it is the key to what 
the American public wants, the most for its petroleum dollar. 

Under the American system of business, a company that operates 
inefficiently soon loses business to other companies able to offer the 
public more value· at lower cost. That's how American competition 
works- and if any company gets so big that efficiencies inherent in 
mass operation are more than offset by increasing costs -competition 
will cut that company to a proper size. 

To put it another way: 

A company is as strong as its competitive efficiency

In turn, an industry is as strong as its companies -

And in turn, a nation is as strong as its industries. 

Thus, every company, big or little, must be 
''big" enough to serve the best interests of the 
people in t~e area it covers ! 

Since 1866- the Flying Red Horse 
Companies have practiced Competitive 
Efficiency to supply you with Finest 
Petroleum products at the lowest 
possible cost! 

The Flying Red Horse Companies 

SOCONY-VACUUM OIL COMPANY, INC. 
and Affiliates: MAGNOLIA PETROLEUM CO. • GENERAL PETROLEUM CORP. 



The effect of this process was to 
utilize certain intramolecular forces 
present in the cations of the paramag
netic salt. The forces utilized were 

. those which determine the positions of 
the planes containing the orbits of the 
electrons. Each of these planes has a 
definite position with respect to the 
other electron planes of each atom. 
Theory has it that magnetism affects 
only the eight electrons of the outer 
shellof the ion. 

In the first step of the proposed 
process the applied magnetic field 
caused the electron planes to turn· so 
that they were all parallel. In doing 
this, work was performed on the sub
stance and in order to maintain a con
$1atlt temperature the substance had 
tp be surrounded by a cooling medium. 

In the second step, the cooling medi
um was drawn off and a vacuum was 
left in its place. This barred the trans
mittal of any energy from outside the 
system into. the paramagnetic s,alt. 

In the third step, the magnetic field 
was withdrawn with the result that the 
intramolecular forces caused the elec
tron . planes to return to their normal 
position. In doing this the intra
molecular forces exerted a torque on 
th~ planes and this torque acted 
through an angle thus performing 
work. Because the system was thermal
ly isolated, the energy to .perform this 
work could not come from outside 
but instead the energy was drawn from 
the internal energy of the molecule. 
This decrease in internal energy re
sulted in the lowering of the tempera
ture of the substance. The maximum 
temperature decrease would be ob
. tained with an isentropic demagnetiza
tion. 

For 

The sample of Gadolinium sulfate 
to be cooled was placed in a container 
called a cryostat, which consisted 'of 
three concentric vessels. . A narrow 
tube containing heliflm vapor was in
nermost ; this was surrounded by a 
flask of liquid helium boiling under 
reduced pressure, and it in turn was 
surrounded by a dewar flask of liquid 
air. The sample of the salt was placed 
in the narrow tube. The cryostat was 
then suspended in the center of a sole
noid magnet. 

The procedure of the experiment 
was to allow the boiling helium to 
lower the temperature of the apparatus, 
then to apply the field with the liquid 
helium. holding the temperature con
stant, next to evacuate the helium va
por around the sample, and lastly to 
destroy the magnetic field, thereby 
lowering the temperature of the Gado
linium sulfate. In Giaugue's early ex
periments the lowest temperature at
tained was 0242oK with a field of 
8000 gauss and a magnetizing tempera
ture of 1.29°K. 

study of other materials 

For the study of the physical proper
ties of other materials at these low 
temperatures, the material_ was then 
placed in the narrow tube in contact 
with the Gadoljnium sulfate and when 
the salt was cooled it also lowered the 
temperature of the other substance. 

This method was used by other 
scientists in other countries. The low
est temperature reached by any one of 
them . was 0.003 oK by DeHaas at 
Leyden. It has been stated that this 
appears to be the limit for cooling with 
paramagnetic salts; but, further cool
ing has been thought possible with sub
stances whose nuclei are susceptible to 
magnetization . 

The knowledge gained from the 
-study of the physical properties of 

vanced.· •. 
laws of nature and of ways to utilize 
these phenomena for his own good. 

The large amount of work done on 
,specific heats and latent heats has 
helped to establish N ernst's third law 
of thermodynamics. It is hoped that 
eventually these experiments will fos
ter a theory of the solid state, com-

. parable in exactness, to the theory of 
the gaseous· state. 

No attempt has been made to explain 
superconductivity; but, an idea for 
the commercial utilization of this 
phenomena has been advanced. It was 
stated that if superconducting lead was 
used in the construction of trans
formers, then a 10,000 KW unit would 
occupy about just one cubic meter. 
Large amounts of liquid helium would 
be required though to keep the temp
erature of the lead below its transition 
point. 

These few examples have indicated 
that the results of studies at low 
temperatures have been of use to the 
scientist. 

(end) 
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In a hammer mill rock crusher, every revolution of 
the rotor shaft puts a· heavy shock load on its bear
ings. Engineers have solved this problem by using 
Timken® tapered rollet bearings. Timken bearings 
take the heaviest loads-both radial and. thrust. 
They require a minimum of maintenance and 
normally last the life of the crusher. 

CARIUIIUZIED, 
WIEAR-RIESRSTANT 

SUR FACIE 

learn more 
about bearings! 

Some of the engineering problems you'll.face after 
graduation will involve bearing applications. If 
you'd like to learn more about this phase of engi
neering, we'll be glad to help. For additional in
formation about Timken bearings and how engi
neers use them, write today to The 1'imken Roller 
Bearing Con.1pany, Canton 6, Ohio. And don't 
forget to dip this page for future reference. 



IRST of all I want to introduce the other character 
whose mug also adorns this page. He :is Ralph 
Huwe, a junior EE, who will have all the grief 

as editor of the LoG next year. Take a good look at 
him you guys. He is the one to see when you are 
unhappy ·from now on. · 

Ralph joined the staff about the same time I did way 
. back when pea coats and, battle jackets were the order 
of the day around campus. He started as copy reader, 
went to copy editor riext year and is serving as my 
make:-up .editor this year. Ralph really knows his way 
around the Log and I ain certain he will really give 
you a terrific magazine. I understand he plans som.e 
revisions. Just remember that the Log is your maga
zine and it cannot survive without your active support~ 

At the end of a term of office there are always thanks 
to be given out to those who have helped you in your job. 
-The staff this year has been a rather strange one. There 
were the old timers who have been ''with . the LoG many 
years and then there is a whole flock of new faces. No 
inbetweens. Among the older· ones are Bob Frigstad who 
graduated in December. Bob' has handled the humor de
partment of. the LoG for many years when he succeeded 
his infamous brother Rog. Dick Lambert is- another. 
He has had the task of getting all illustrations used in every 
issue this year. His correspondence file. bulges with let
ters to many companies. Setting the pac~ ·for other wom
en engineers to follow has been Alene Elsner whose happy 
face has benefited the LoG the last three y~ars. Her task 
of this year has been to proofread everything going into the 
LoG three times. Needless to say, copy editors are among 
those of you who don't read the magazine when it comes 
out either. She has an excuse! 

Then we have Dick Wood who has chased you fellows 
down and brought back the feature articles every month. 
Now he is deep in E-DAY. Which givesme the opportu
nity to plug E-DA Y. GO. It is actually worth your 

The make-up department is the toughest of them all. 
This year it has been mostly. new fellows and they have 
really gone to town. Al Martinson, Jerry Rhodes, Vince 
Dong, Bob Grady, Don Forfar, Bill Solverson and others 
have served well and with only a few compl::tints when I 
make some last minute changes that mean more work 
for them. 

The Technolog has some rough times ahead of it. 
Enrollment is dropping off, advertising is slowing down, 
both the number of. new ads and the price we can get 
per page. All . this means harder work on the part of . 
the staff and more help from you students ·in the form 
of staff members. Most students don't realize that our 
advertising brings in much more revenue than do the 
student subscriptions. Ralph is goin:g to need all the 
support you can give him next year. Why not drop up 
to the Log office soon and talk tfHngs over with us. 
We are right at the head of the stairs on the third floor 
of the Mechanical building. No previous experience is 
needed and there is -fun to be had as well a~ experience. 
I wouldn't have traded my four years on the st~ff for 
anything less than a keg of lemonade: and a '50 Buick 
convertible, neither of which I now have. 

Good luck to you, Ralph. 
rv.E.c. 



Diesel locomotive can ·roar across the 
Rockies- all on a movie screen in a 
prospect's office~ All because photog~ 
raphy can take . huge things or small, 
and make them .of a size for a salesman, 
teacher, or demonstrator to show, 

~-

REDUCES FILING SPACE BY 98%-With microfilming, bulky rec
ords can be reduced and stored on a few rolls of film. 675 draw
ings, 24" x 36", can be recorded on a 100' roll of 35mm. Recordak 
or Kodagraph Micro-File Film. And everything is quickly teady 
for reference in the Recordak or Kodagraph Film Reader. 

WITH THE SPEED of a flick of light, photog
raphy can reduce or enlarge accurately 

to scale, and without missing the tiniest detail. 
And that's not all. 

It can magnify time with the high speed 
motion-picture camera so that the fastest mo
tion can be slowed down for study. It can 
record the penetrating x-ray and reveal inter
nal conditions of materials and products. With 

MAKES MICROSCOPIC . DETAILS CLEAR 
-Photography takes great magnifications 
produced by the electron microscope 
(20,000X) on fine-grain Kodak plates, en~ 
larges and records them up to 100,000)( on 
Kodak projection papers. Previously unde
tectable details and new facts are revealed. 

REVEALS STRUCTURE AND CONDITION OF METALS-X-ray diffraction 
patterns on Kodak films or plates provide important information concern~ 
ing the crystal structure of metals. These patterns help. show how alloys 
can be improved or new alloys made-give data on the effect ofmachining, 
drilling, and punching upon the structure of the material. 

movies and stills, it can repeat a story, time 
and again, without the loss of a single detail. 

Yes, photography serves business and in
dustry in many important and valuable ways. 
It can work for you, too. If you would like to 
know how, please feel free to write for litera;.· 
ture, or for specific information which could 
be helpful to you, Eastman Kodak Company, 
Rochester 4, New York. 

FU AL PH R PHY 
serves industrial, commercial, and scientific progress 



Public Opinion.;.;... 
NOTHING IS STRONGER 

•.. given the .facts 
NOTHING IS WISER 

n 
We are todaya n1uch larger country than we ·were 
short years ago. Gmnparing 1930 with 19L18, Federal 
government expenditures have grown fron1 $3.6 
billion to $40 billion. National incmne has grown 

from $75 billion to $226 billion. 

* * 
Is.smallbusiness holding its own ·with big business 
in this growth? Or being drivenfr01n the A1nerican 
scene, concentrating business into a few hands? 

* * * 

In 1900, there were 15 firn1s for each 1000 people. 
Today there are 18. (Apparently small business is 
not losing ground.) The average finn has the same 
number of en1ployees as at the beginning of the 

century. 

* * * 

According to a survey by the Federal Reserve Board 
covering approximately 2,ooo concerns, during the 
war, the s1nall and medimn-sized finns in total in
creased their profits, assets and net worth faster than 

ne 
did large concerns. In 1948, there were in operation 
one-third n1ore business units thanin 1944. 

Can new businesses crowd in and clitnh to the top? 
·In 1935, to take the electrical business as an ex· 
a1nple,. only 153 con1panies did over $5oo,ooo busi
ness. By 1947, therewere over 34:2 companies with 
sales in that higher bracket. 

* * 
General Electric, in spite of ~ts growth during the 
past 20 years, has. only been able to keep pace with 
thegrowth of industry arid of the country. We esti
Inate that our percentage of production in.the<elec
trical industTy was about 23% in 1930, 25%irr 1940, 
and is today approximately 24 %· 

* * * 

It is the job of all business and all industry to sup
ply the eVer-expanding needs of people. Big jobs 
require big tools. No company and no industry in 
the An1erican econmny is yet big enough to. bring 
enough goods to enough people. 

You ca1~ put your conjide1tce i11-

L E.LE I 
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