


8 He~;e, at Muehlhausen Spring Division of 
Standard Steel Spring Co., precision-rolled 

-U·S·S CARILLOY Spring Rounds are coiled 
without center less grinding. CARILLOY Rounds 
have minimum decarburization, and they cost 
less to use. 

8 At the Gary Works of United States Steel, 
this precision mill rolls CARILLOY Coil Spring 
Rounds with extreme accuracy. Tolerances are 
half of standard: .004° on the diameter, in
stead of the usual .008°, and only .006° out 
of round, compared to .012u on ordinary rolled 
bars. 

I N the early days of the develop
ment of coil springs for front sus

pensions of automobiles, the only 
steel that was available was an ordi
nary hot-rolled bar from which as 
much as .035" of metal per side had 
to be removed by grinding to insure 
freedom from harmful seams, pits, 
and decarburization. This cost 
money, was wasteful and time con
suming. 

We at United States Steel felt 
there was a better way of doing this, 
so we put our best engineers on the 
problem. 

Using a mill especially equipped 
for the purpose, they devised an in
genious method of producing hot
rolled bars· to eliminate harmful de
fects and most of the grinding ex
pense. Rolled by this method to half 
the standard tolerances, with half 
or less the amount of decarburiza
tion, these CARILLOY Precision 
Rolled Coil Spring Rounds can be 

used "as furnished" or with only a 
small amount of centerless grinding. 

This exclusive development has 
paid off in two ways. It has paid off 
for the automobile manufacturer in 
that his costs are reduced and spring 
performance is of the highest order. 
And it has paid off for us because 
these CARILLOY Precision Rolled 
Coil Spring Rounds are now used in 
over half of the coil springs in new 
automobiles. 

Here's just one more example 
of the better steel products being 
developed by United States Steel's 
vast research program. To keep pace 
with the ever-increasing demand for 
special steel, United States Steel is 
always looking for young men with 
exceptional ability and training in 
metallurgy, engineering and related 
fields. For more information, write 
United States Steel Corporation, 
Room 2816-C, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 
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The Engineer-in-Training ex
aminations given by· the Sta,te 
Board of Registration to Se
niors near . graduation (follow-· 
'eel by the final examination for 
registration after four years of 
experience) marks a legal . re
sponsibility to the State. 
The · titanic struggle between 
the founder Technical Socie-. 
ties and the Society of Ptofes.: 
sional Engineers. for the right 
to represent all engineers in 
the development of this en
gineering consciousness. Funda
mentally, if the Technical So
cieties persist it would dupli~ 
cate the services of the NSPE 
but at the same time they 
would have to . completely re~ 
build their operating structure 
and add about $25.00 to the 
yearly dues of every technical 
society rnember. 
The formation of Engineering 
Unions, diametrically opposed 
to the professional status of en
gineers, and the awakening in
terest of engineers to their pro
fessional responsibility as in
dividuals. 
The· present shortage of engi~ 
neering person11el,- which now 
allows more responsibility and 
professional upgrading, points 
out the need for development 
in personal attitude against fu
ture readjustments. 
The five-year engineering 
course, with added subjects of 
a non-technical nature, is a 
further step for providing en
gineers with a professional 
background. 
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mills,· crushers, vibrating· screens, recti
fiers, induction and dielectric heaters, 
grain mill~, sifters, etc. 

5. He will have individual attention 
and guidance in working out his train
ing program. 

6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca
tions he can alter his course of training 
to match changing interests. 

7. ·For information watch for the Allis
Chalmers representative visiting your 
campus, or ~all an Allis-Chalmers dis
trict. office, or write. Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 
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In fact, nTeflqn" was almost too 
unusual.. Although it melts, it is too· 
viscous to flow like other plastics. It 
·doesnotdissolve~eveninaquaregia. 
There was no method for molding it 
or for making it into thin coatings. 

The pro bl~ni of molding was solved 
with. the help.of techniques used in 
powder metallurgy. ((Teflon'' is now 
molded by cold pressing, followed by 
sinteringior Hfusing" at abou~ 360°C. 







necessary abilities. 











PHOTOGRAPHY AT WORK No. 4 in a Kodak series 

Photography helps 
a ew teel Mill 
roll into action 

Fairless Works, U. S. Steel's new Eastern 
Seaboard mill, is now starting operations

and growing- at the same time. And camera and 
film play their parts in both . 

.. .. .. to help locate ore, 
plot transportation, 

lay out plants, control 
quality, improve production, 

U .. S. Steel puts Photography to work. 

From ore through research and production, Photog
raphy is one of Steel's ilnportant operation tools. It 
helped locate and appraise the new Venezuelan 
Cerro Bolivar deposits which sparked this great new 
seaboard mill. It helped chart the ore's course to the 
sea-helped plan the plant and keeps a running rec
ord of its growth. And day after day it's at work in 
the research lab improving steel metallurgy, and on 
the production line controlling quality. 

Countless numbers of America's varied industries, 
large and small, use photography in many ways to 
save time, speed accomplishment, increase produc
tion, and cut costs. 

In fact, so many new applications of photography 
are being found, that many well-qualified graduates 
in the physical sciences and in engineering have 
been led to find positions with the Eastman Kodak 
Company. Returning servicemen, too, have found 
new opportunity here. 

If you are interested, write to Business and Tech
nical Personnel Dept., Eastman Kodak Company, 
Rochester 4, N. Y. 

Eastman Kodak Company 

Rochester 4, New York 



' 
Like these young men pictured here, hundreds of scien
tists, engineers, chemists, physicists and other college 
graduates are ~~getting ahead" fast at General Electric .... 
and they are working on projects vl'ith the assurance that 
their contributions are meaningful and important. 

They are moving up rapidly because at General Electric 
a world of opportunity awaits the college man of today-a 
world limited only by his own ability and interest. The 
variety of General Electric products and the diversity of 
the Company's operations provide virtually unlimited 
fields of opportunity and corresponding re·wards, both 
materially and in terms of personal satisfaction to young 
men who begin aG-E career. 

New developments-in silicones, electronics, semi-con
ductors, gas turbines, atomic power, and others-spring
ing from G-E research and engineering, are creating 

E~g,ine~rs RICHA ·o RENK, IOWA STATE, (left) and ALLEN FRINK, 
CATHOL-IC UNIV., make last-minute check on 1600-hp diesel-electric 
switcher before it is moved to test track. 

II 

exciting new opportunities, and are giving college gradu
ates the chance of finding satisfying, rewarding work. 

And by placing prime importance on the development of 
talent and skill, developed through G-E training pro
grams and broadened through rotational job programs, 
and by providing incentives for creative minds, General 
Electric is hurrying young men into success in an. in
dustry that is devoted to serving all men through the 
ever-increasing and ever-,videning uses for electricity, 
man's greatest servant. 

If you are interested in building a career with Genera/ Elec

tric see your college placement director for the date of the 

next visit of the Genera/ Electric representative on your cam

pus. Meanwhile, for further information on opportunities with 

Genera/ Electric write to Co/lege Editor, Dept. 2-123, Gen
era/ Electric Company, Schenectady 5, New York. 

Test engineers E. K. VON FANGE, U. OF 
NEB., (left) and R. E. LOVE, U. OF TEXAS, 
work on stacker and stapler built by them for 
homework project. 

Physicist ROGER DEWES, BROOK!. YN POLY., 
working with scintillation counter in G.E. 's 
Engineering Laboratory. 

ANTHONY TERZANO, PRATT INSTITUTE, 
checks connections on direct-current rectifier 
which charges 7,500,000-volt impulse genera
tor in G.E. 's new High-voltage Laboratory. 

GENERAL ELECTRIC 





U·S·S CARILLOY electric-furnace aircraft 
quality steel meets every requirement for 
these vital parts. The precision machining 
and expert heat treatment it gets at Cleve
land Pneumatic Tool Company complete 
the job. 

• "Reduced to the most favorable 
degree" describes exactly what hap
pens to the huge U ·S·S CARILLOY 
steel ingots from which are formed 
the rugged main columns in the land
ing gears of every B-36. 

To provide the tremendous 
strength and shock resistance re
quired to safely cushion the landing 
impact of 179 tons of bomber weight 
-and, at the same time, to keep 
the weight of the landing gear as low 
as possible-calls not only for steel 
of the highest quality but also for 
unusual procedures in fabrication as 
well. 

Consider these facts. The original 
ingot weighs approximately 37,500 
lbs. From it are produced two cylin
drical columns weighing only about 
1200 lbs. apiece. Approximately 93% 
of the steel is removed by machining 
to proper contour and in hollow
boring the column. When finished, a 

mere 7% of the original ingot is left 
to do the job. 

That U ·S·S CARILLOY steel has 
been exclusively selected for this ap
plication-one of the most exacting 
in the aircraft industry-is, we be
lieve, highly significant. The same 
care and skill, the same ability to 
meet requirements that are beyond 
the ordinary, go into every order of 
CARILLOY steel we make-whether 
it's an ingot of giant size or a few 
tons of special steel. 

U·S·S CARILLOY is just one more 
example of the better steel products 
developed and produced by United 
States Steel. If you are interested in 
additional engineering training, why 
not investigate your opportunities 
with U.S. Steel? For more informa
tion, contact the Placement Direc
tor of your school, or write to United 
States Steel Corporation, 525 Wil
liam Penn Place, Pittsburgh 30, Pa. 











FRONTISPIECE 
Looking through a ·stator at one of 

the ·long . assembly bays in westing
house's East Pittsburgh plant. Photo 
courtesy Westinghou-se. 

COVER 
Norman Day captures some of that 

hunters' fever that is distracting U8 

from classes at this. time of the year. 

MEMBER OF ENGINEERING 
COLLEGE MAGAZINES 
ASSOCIATED 
Chairmani . Prof. J. Farell,, Department of 
English, Iowa State College,· Ames, Iowa. 
Entered ·as· second-class 'matter April 9, 
1925, at the post .office. at Minneapolis, 
Minnesota, under the Act of March 3> 1879. 
Office, 2 Mechanical-Aeronautical Bldg., 
University of· Minnes~ta. Telephone, Main 
8158, Extension 514 •. Subscription· rate, 
$2.50 per year. . Advertising . ·rates upon 
application. The MINNESOTA TECHNO
LOG is published nionthly October through 
May. . Publisher's ·Representative: Littell.,. 
Murray-Barnhill, Inc., 101 Park Avenue, 
N. Y., and 605 N. Michigan Ave., Chicago. 
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PHOTOGRAPHY AT WORK No. 5 in a Kodak Series: 

Photo raphy helps 
assemble it 

in any Ian ua e 

Pictures help boss the iob when 
this drilling rig is set up for action 
half way around the world ••• 

Before shipping a drilling rig overseas, 
National Supply frequently first sets it up 
here for tests and paints the complex parts 
in coded colors. Then a color photograph 
is made. 

Why? To serve as a graphic guide when 
the rig reaches its buyer. He has only to 
follow the photograph- matching color 
to color-and the rig virtually assembles 
itself. As a technique, this use of photog
raphy makes unskilled labor more efficient, 
slices through the problem of language 
barriers. 

National Supply's experience is an ex
ample of how photography saves time, 
cuts cost, reduces error, improves output. 

As a matter of fact, so 
many reasons for photog
raphy, so many ways of using 

. it are being found, that well
qualified graduates in the physical 
sciences and in engineering have been 
led to find positions with the Eastman 
Kodak Company. This number has in
cluded many returning servicemen. 

If you are interested, write to Business 
and Technical Personnel Dept., Eashnan 
Kodak Company, Rochester 4, N.Y. 

Eastman Kodak Company 
Rochester 4, N. Y. 



JOHN B .. NOLTE, Purdue University, asks: 

~~what • zs G.E.'s 

Manufacturin. 

Training Pro ram?" 

The Manufacturing Training Program at General El.ectric 
is a program of basic training for manufacturing leader
ship, including planned rotational work assignments and 
related classroom study for outstanding young men who 
are interested in a career in manufacturing. It was or
ganized to meet the increased demand for effective manu
facturing leadership and technical ~~know how," in line 
with the expansion and development of the Company's 
operations by developing trained men to fill future key 
positions in the organization. 

Who is eligible for this program? 

In general, the Program is open to college graduates with 
degrees in engineering and science, and a limited number 
of business administration and liberal arts graduates. We 
are looking for outstanding young men with sound 
educational backgrounds, well-balanced personalities, 
demonstrated thinking abilities, and having the potential 
to develop toward top level responsibility in key assign
ments. 

How long is the program? 

The normal length of the Program is three years. How
ever, some individuals may be able to complete their 
training in a shorter period because of previous knowl
edge or experience in manufacturing work. 

What type of work assignments are made? 

Work assignments are provided in all phases of manu
facturing and related functions so that each man will 
acquire knowledge of manufacturing engineering, in
cluding manufacturing methods and techniques, shop 
operation, production control, personnel administration, 
labor relations, engineering activities, sales and manu
facturing co-ordination, and general business administra
tion. 

In addition to job assignments, classroom courses 

E 

cover such subjects as Company organization, manufac
turing operations, labor and personnel relations, business 
administration, law and relationships between manu
facturing and other functions of the business. Progress 
on the job and in classroom work is carefully observed 
and reviewed periodically with each man to assist him 
in his career. 

What happens after training is completed? 

After completing the training program, graduates are 
placed in operating departments and divisions throughout 
the Company in positions where leadership and initiative 
are needed. All placements are made in relation to the 
aptitudes, abilities, and interests of the graduates. 

At General Electric, manufacturing operations involve 
the administration and supervision of activities of more 
than 100,000 men and women in more than 100 plants, 
who are involved in the making of some 200,000 different 
products. 

The wide scope of these activities, the great variety of 
products, and the diversity of manufacturing activities 
offer limitless opportunities and exciting challenges to 
college graduates today. 

Manufacturing training is a foundation for leadership
and an opportunity to build a satisfying, rewarding 
career in one of America's most important industries. 

If you are a graduate engineer, or a graduate with definite 

technical inclinations that include an interest in the career possibili

ties in manufacturing, see your college placement director for 

the date of the next visit of the General Electric representative 

on your campus. Meanwhile, for further information on oppor

tunities with General Electric write to College Editor, Dept. 2-123, 

General Electric Company, Schenectady 5, New York. 
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... but one does more ! 
HERE you see two pieces of steel. 
They are the same size, the same 
shape, the same weight. Although 
they look exactly alike, one· of 
these steels is far more valuable
in terms of what it can do. 

It's the piece on the right-one 
of the U ·S ·S High Strength Steels 
-and it has greater strength than 
the ordinary carbon steel shown 
on the left. This means that with 
U ·S·S High Strength Steel you 
can reduce the weight of a rail
road car, a truck, a bus, or of 
many other steel products . . . 
without reducing their strength. 

U ·S·S High Strength Steel in a 
;!411 thickness can frequently be 
substituted in a design which uses 
%"ordinary carbon steel, without 
sacrificing strength in the equip
ment. 

Or-you can work it this way. 
Simply use U ·S·S · High Strength 
Steel in the same thickness as 

ordinary carbon steel. Then, 
equipment will be stronger and 
more rugged ... but it will weigh 
no more! 

Furthermore, one of these high 
strength steels-U·S·S CoR-TEN 
-has high resistance to atmos
pheric corrosion-4 to 6 times 
that of plain steel. Think what 
this means in increased life! 

Very fine, you say, but what 
will all this cost? vVell, here's the 
real pay -off. Surprisingly enough 
the products improved with U ·S·S 
High Strength Steels usually cost 
no more ... because pound for 
pound the steel does more. Its 
slightly higher initial cost per 
pound is often offset by the fact 
that less steel is needed. And, in 
the long run, many products made 
from these better steels actually 
cost less because they last longer, 
and are· cheaper to operate and 
maintain. 

Developing special steels for special customer needs is an important job of United States Steel metallurgists and 
engineers. With their tremendous background of practical experience, they are ready to work on any problem that 
involves the more efficient use of steel. United States Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa. 



















grinding operation, value is added to 
the product ... the profit margin is 
increased ... and the ultimate user 
gets better quality. 

Here at Norton is more than a mile 
of the world's largest, most modern 

































new advances-more powerful· television 
sets ... all..:electronic color television ... 
UHF television . . ,, newelectronic sys
tems for.industry and our Armed Forces. 

To RCA scientists,the challenge of tomor
row is more interesting than yesterday's suc
cess. This pioneering spirit assures you finer 
quality in every product and service of RCA 
and RCA Victor. 

* * '* 
See Jhe latest in, radio, television, and elecfronics at 
RCA Exhibition Hall, 36 West 49th Street, N .. Y. 
Admission is free. Radio Corporation, of America, 
RCA Building, Netv York 20, N.Y. 









Boeing is constantly alert to new tech-:
niques and materials - and approaches 
them without limitations. Extensive sub
contracting and major procurement 
programs - directed and controlled by 
engineers-give you a varied experience 
and broad contacts with a cross section 
of American industry. No industry, in 
fact, matches aviation in offering such 
a wide range of experience, or breadth 
of application - from pure research to 
production design,. all going on at once. 

Boeing engineering activity is concen
trated ·at .Seattle in the Pacific North
west, and Wichita in the Midwest. These 









Since. Du Pont makes over 1,200 
products and product lines, it can 
offer many opportunities in a wide 
variety of operations to men inter
ested· in production supervision. In 
DuPont's Organic Chemicals Depart
ment, forexample,mosttechnicalmen 
start in· plant development grm.1ps, 
where they gain a bac}rground in both 
the technical and economic aspects 
of manufacture. Those with interests 
and abilities in production may then 
transfer to that field to acquire fur
ther, and· more detailed, experience. 
Advancement leads to jobs as Build
ing Supervisor, Senior and Chief Su
pervisors, and Superintendent. 

The responsibilities of these super
visory levelS vary, depending upon 







Some . question arises as to racing assoCiations, entry 
fees, and just how to enter. If you plan to do any big 
time racing in late model stocks, midgets, or big <:;ars, 
get the word from an experienced h(lnd. Mc:tny rules exist, 
and by breaking them, you can get barred frorri profitable 
races. For the tracks around ·here,·all·you· have to· do ·is 
show up about an hour before ·the race. Entry fees run 

on your own racer. 
v\Te wish you luck, 

year out. 

























Conctirrently with the course .in 
organic chemistry the student is learn
ing physical chemistry. The content 
of physical chemistry is less ··familiar 

. to the non-chemist than other branch-
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PHOTOGRAPHY AT WORK No.4 in a Kodak series 

Photography helps 
a ew teel Mill 
roll into action 

Fairless Works, U. S. Steel's new Eastern 
Seaboard mill, is now starting operations

and growing- at the same time. And camera and 
film play their parts in both • 

• • • to help locate ore, 
plot transportation, 

lay out plants, control 
quality, improve production, 

U. 5. Steel puts Photography to work. 

From ore through research and production, Photog
raphy is o;ne of Steel's important operation tools. It 
helped locate and appraise the new Venezuelan 
Cerro Bolivar deposits which sparked this great new 
seaboard mill. It helped chart the ore's course to the 
sea-helped plan the plant and keeps a running rec;. 
ord of its growth. And day after day it's at work in 
the research lab improving steel metallurgy, and on 
the production line controlling quality. 

Countless numbers of America's varied industries, 
large and small, use photography in many ways to 
save time, speed accomplishment, increase produc
tion, and cut costs. 

In fact, so many new applications of photography 
are being found, that many well-qualified graduates 
in the physical sciences and in engineering have 
been led to find positions with the Eastman Kodak 
Company. Returning servicemen, too, have found 
new opportunity here. 

If you are interested, write to Business and Tech
nical Personnel Dept., Eastn1an Kodak Company, 
Rochester 4, N.Y. 

Eastman Kodak Company 

Rochester 4, New York 



I 
When the graduate leaves the college campus to begin his 
career he is taking an extremely important step. For he is 
leaving the area of directed-development in college and 
entering the area of self-development in industry. 

Closing the gap between his campus experiences and the 
realities of earning a living is not easy. The complicated 
maze of modern industrial society has made this transition 
a tough task. While the craftsmen of former years grew up 
with the business, the college graduate of today steps into 
a strange organization at a relatively high level. He has 
had no opportunity to understand, through a long period, 
the methods and operations of the concern. 

During his first few years, he is finding his place in the 
organization-learning its policies and objectives, and at 
the same time shaping his professional career. He needs all 
the assistance and guidance he can get. 

Here at General Electric, hundreds of young men have 
found that intensive efforts are made to ~~bridge the gap" 

GENERAL 

I 
between college and indu'Stry-and to help young pro
fessional people realize their goals. Through extensive 
training programs, classroom study programs, leadership 
programs, and guidance in professional development, care
fully selected young men are prepared for positions of 
responsibility and leadership in their individual fields. 

Providing college graduates with the opportunity to know 
the Company and find the right job in it ... giving them 
high-level, flexible orientation and training ... offering 
continued opportunity for professional growth are most 
important tasks at General Electric. Nothing is more im
portant-for our young professional people are our biggest 
asset. 

If you are interested in building a career with General Electric, 
see your college placement director for the date of the next 

visit of the G-E representative on your campus. Meanwhile, 
for further information on opportunities with General Electric 

write to College Editor, Dept. 2-123, General Electric Com

pany, Schenectady 5, New York. 

ELECTRIC 





nly TE L c n do so m ny jobs 0 ell 

World's largest Double Swing-Span Bridge. 
The George P. Coleman Memorial Bridge spans 
the deep swift York River between historic York
town and Gloucester Point, Va. Two 500-foot 
swing spans, each weighing 1,300 tons, pivot hori
zontally on piers 44 feet in diameter, swinging 
open simultaneously to provide a 450-foot free
way that can accommodate the passage of even 
the largest vessel. This 3,750-£oot-long bridge was 
fabricated and erected by U.S. Steel. 

landing at Sea. When a fighter pilot lands 
his plane on a flattop, one of his biggest prob
lems is stopping the plane. To help him, a hook 
attached near the plane's tail engages one of 
the galvanized wire cables, mounted on spring 
brackets, that stretch across the deck. The re
siliency of the cable, plus the bracket action, 
helps the plane to stop promptly and safely. 

Ready to Roll. Trains move faster to
day, they carry heavier loads, they cover 
longer distances. This puts a premium 
on durability and safety in the wheels 
they roll on. U. S. Steel has been mak
ing wrought steel wheels for 47 years, 
has helped to bring the art of wheel
making to its present high level. 

UNITED STATES S T E E L 

OPPORTUNITIES 
WITH U. S. STEEL 

If you're thinking about what you're 
going to do after graduation .... if 
you're interested in a challenging, 

. rewarding position with a progres
sive company .. then it will pay you 
to look into the opportunities with 
United States Steel. Your placement 
director can give you more details, 
or we'll be glad to send you the in
formative booklet, "Paths of Oppor
tunity." United States Steel Corpo
ration, 525 William Penn Place, 
Pittsburgh 30, Pa. 

This trade-mark is your guide to quality steel 
For further information on any product mentioned in this advertisement, write United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 

AMERICAN BRIDGE • AMERICAN STEEL & WIRE and CYCLONE FENCE • COlUMBIA-GENEVA STEEl • CONSOliDATED WESTERN STEEL • GERRARD STEEl STRAPPING • NATIONAL TUBE 

Oil WEll SUPPLY • TENNESSEE. COAL & IRON • UNITED STATES STEEL PRODUCTS • UNITED STATES STEEL SUPPlY • Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 4·89 



































































































PHOTOGRAPHY AT WORK No. 6 in a Kodak Series 

Photo raphy t ams with research 
to sla h indu try· corrosion bill 

Camera and Film work as research tools as International Nickel Company 
develops new alloys which prove tougher and defy corrosion._ 

To stand up against intense heat and highly cor
rosive gases, vital jet engine parts such as rotor 
blades, afterburner, and insulation bindings are 
made of nickel alloys. Illustration shows a Pratt 
& Whitney Aircraft turbojet engine with after
burner. 

Each year industry saves more and more 
millions on its corrosion bill by using 
Monel"*, Inconel* and other corrosion-re
sisting alloys of the International Nickel 
Company. 

To develop such alloys, "Inco" main
tains extensive research-research that 
keeps photography on the job day-in and 
day-out. 

This is because photography provides in
formation which can be obtained and studied 
in no other way. Photomicrographs show 
metal structure. X-ray diffraction patterns re
veal the arrangement of molecules. High
speed and time-lapse movies display the 
workings of corrosion. 

Industries, large and small, find photogra
phy an important factor in their research-just 
as they know it improves manufacturing, cuts 
costs, and speeds many business operations. 

"Today so many new applications of pho
tography exist that graduates in the physical 
sciences and in engineering find them valu
able tools in their new occupations. Other 
graduates-together with returning service
men-have been led to find positions with the 
Eastman Kodak Company." 

If you are interested, write to Business and 
Technical Personnel Dept., Eastman Kodak 
Company, Rochester 4, N. Y. 

*Reg. trade marks of the International Nickel Co, 

Eastman Kodak Company 
Rochester 4, N. Y. 



WE ASI(ED THESE RECENT COLLEGE GRADUATES: 

'' I 
~~when I gradu~h:;d from college I didn't have a 

definite idea of what field of engineering I wanted to 
go into~ I joined General Electric because I felt that 
G.E.'s engineering training program offered the best 
opportunity to move about freely in an organization 
whose activities include almost every branch of en
gineering. In this way I found the particular specialty 
for which I was best suited and most interested. 

~~This has proved to be the case. In one year I have 
had assignments encompassing many fields of en
gineering activities, and I have been given every 
opportunity to meet and work with experienced en
gineers in numerous engineering fields. 

l ELE I ?'' 

~~on the basis of the experience thus acquired, I 
have been able to make an intelligent choice of the 
particular field of engineering for which my talents, 
interests, and abilities are best suited." 

GERALD R. PETERSON, U. of Calif., BS, electrical engineering. 

~~I joined General Electric because of the many 
opportunities I found available for building a suc
cessful career. In my chosen field, manufacturing, a 
development program gives each individual the op
portunity to advance his own abilities and talents 
under experienced guidance. Work assignments, 
classroom instruction, and discussion periods give 
every opportunity for career development. Also, an 
opportunity for specialization isoffered through working 
assignments in all major divisions of manufacturing. 

~~Through assignments in these areas a logical 
decision can be made on final job placement. To me 
this seems extremely valuable in putting the right 
man and the right job together, and thereby greatly 
enhancing the possibility for success." DAVID .T. DILLON, U. of Ill., BS, management. 

These are but two of the many reasons why hundreds of college graduates 
come with General Electric each year. These men are part of the large group of 
young people who are getting ahead fast-in an industry where there is broader 
scope for your ability •.. where your future is not chained ..• where you work 
in an atmosphere of vigorous, progressive thinking. 

If you are interested in building a career with General Electric see your college 
placement director for the next visit of the G-E representative on your campus. 
Meanwhile, for further information on opportunities with G.E. write to College 
Editor, Dept. 2-123, General Electric Co., Schenectady 5, N. Y. 
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nly EEL can do so any jobs so ell 

Steel and the Stars seem unrelated. But in almost every attempt man makes to learn 
more about his universe, to build bridges to the unknown, steel plays a vital part. Here, 
for example, in the Palomar Observatory housing the 200-inch Hale telescope-world's 
largest-the rotating dome with precision balanced shutters is made of steel, fabricated 
and erected by United States Steel. Only steel can do so many jobs so well. 

UNITED 

Springs in the Corn. 
Many farmers have dis
covered that they can 
greatly reduce cribbed 
corn losses resulting 
from moisture damage 
with D-S·S American 
Flexi-Vents. These 
large, flexible steel 
springs, joined in long 
lengths, suitably spaced 
throughout the crib, 
provide ventilation for 
stored corn and guard 
against mold spoilage. 

STATES STEEL 

Zoot Chute. In the processing of anthracite 
coal, the best-dressed coal chutes, these days, 
are wearing linings of Stainless Steel. For 
where ordinary carbon steel chutes wear out 
and have to be replaced in 2 months, chute 
linings of stainless steel give 5 years of effi
cient service. In addition to hundreds of tons 
of coal, 17,500 gallons of water flow over 
these chutes each day. 

OPPORTUNITIES 
WITH U.S. STEEL 

If you're thinking about what you're 
going to do after graduation . . . if 
you're interested in a challenging, 
rewarding position with a progres
sive company ... then it will pay you 
to look into the opportunities with 
United States Steel. Your placement 
director can give you more details, 
or we'll be glad to send you the in
formative booklet, "Paths of Oppor
tunity." United StatesSteel Corpora
tion, 525 William Penn Place, Pitts
burgh 30, Pennsylvania. 

This trade· mark is your guide to quality steel 
For further information on any product .mentwned in this advertisement, write United States Steel, 525 William Penn Place, Pittsburgh, Pa. 

AMERICAN BRIDGE •• AMERICAN STEEL & WIRE and CYCLONE FENCE •• COLUMBIA-GENEVA STEEL •• CONSOliDATED WESTERN STEEL •• GERRARD STEEL STRAPPING •• NATIONAL TUBE 

OIL WELL SUPPLY •• TENNESSEE COAL & IRON •• UNITED STATES STEEL PRODUCTS •• UNITED STATES STEEL SUPPLY •• Divisions ol UNITED STATES STEEL CORPORATION, PITTSBURGII 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 4-4tS 



man bent on conquenng the 

••• IF I 

For information on career opportunities 
with Westinghouse, consult the Placement 
Officer of your university, or send for 
our 44-page book, Finding Your Place 
in Industry. 

Write: Mr. C. W. Mills, Regional 
Educational Co-ordinator, Westinghouse 
Electric Corporation, Merchandise Mart 
Plaza, Chicago 54, Illinois. 
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e at General Motors think it is. 

For, as a writer in our Engineering Journal phrases it: 

"Every engineer must know how to make and 
read engineering drawings, because it . is the 
basic method upon which all designing and 
subsequent manufacture is based. It is cer
tainly not a language to be learned only by the 
comparatively few draftsmen who will be pro
fessional writers of it. But rather it must be 
thoroughly understood by all who are con
nected with technical industry." 

That's why we. take a dim view of the present trend for 
re~ent graduates to short-cut the drafting and design
ing room. For-not to mention the harm to the profes
sion and to the industries it serves-there is even greater 
harm to a young engineer's chances to build a sound 
career for himself. 

So - in discussing the many opportunities that await 
the talented, hard-working engineering graduate who 
elects to. join the General Motors family - we must be 
completely frank: 

Those opportunities often start on a·drafting board. 

But on that drafting board you can blueprint a blue sky 
future for yourself-which can range· from high posi
tions in engineering, manufacturing, projection, sales 
or servke-even to the top management group. 

How about checking with your College . Placement 
Office and arranging for an interview with our Gl\f 
College Representative the next time he visits your 
campus. Let him help you prepare to draft a sound and 
satisfactory future at General Motors. 

GM Positions now available in these fields: 
MECHANICAL ENGINEERING 

METALLURGICAL ENGINEERING 
CHEMICAL ENGINEERING 

ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING 
BUSINESS ADMINISTRATION 

GENERAL MoToRs CoRPORATION 
Personnel Staff, Detroit 2, Michigan 
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Today, the diverse applications of 
DuPont's 1200 products and prod
uct lines create a need for trained 
sales personnel representing. many 
different technical backgrounds. 
These men must deal intelligently 
With problems in chemistry and en
gineering applied to such fields as 
plastics, ceramics, textiles, and many 
others. 

Du Pont technical men are as
signed to various types of technical 
sales activity. In some spots they are 
equipped to handle all phases of sell-

ical 
I s 

ing. In others they deal mainly with 
customer problems. Also, certain de
partments 'maintain sales develop
ment sections, where technical prob
lems connected with the introduction 
of a new product, or a new applica-

. tion for an established· product, are 
worked out. 

For example, a technical man in 
one of Du Pont's sales groups was 
recently called upon to help a cus
tomer make a better and less expen
sive hose for car radiators. Involved 
were problems in compounding, such 
as choice and amount of neoprene, 
inert fillers, softeners, accelerators, 
and antioxidants. Correct processing 
methods also had to be worked out, 
including optimum time and tem
perature of milling and extl'uding. 
The successful completion of this 

In another case a customer wanted 
to reduce carbon contamination of 
arc welding rod stock. A Du. Pont 
technical service man suggested 
changes in cleaning. procedures th'at 
lowered contamination by 90 per 
cent. The new process also reduced 
metal loss during heat treatment_:;, a 
benefit that more than offset the cost 
of the additional cleaning operations. 

Technical men interested in sales 
work usually start in a laboratory or 
manufacturing plant where they can 
acquire needed background. Depend- , 
ing on their. interest and abilities, 
they may then move into technical 
sales service, sales development, or 
direct sales. 

· In any of these fields, the man 
with the right combination of sales 
aptitude and technical knowledge 
will find interesting work, and excep
tional opportunities for growth in the 
DuPont Company. 

w. A. Hawkins (left), B.S.M.E., Carnegie 
Tech., demonstrates extrusion of "Teflon" 
tetrafluoroethylene resin for· a customer. 

ASK FOR 11Chemical Engineers at 
Du Pont.11 This new illustrated booklet 
describesinitial assignments, training, 
and paths of promotion. Just send a 
post card to E. I. duPont deN emours 
& Co. (Inc.), 2521 Nemours Building, 
Wilmington, Delaware. Also avail
able: "Du Pont Company and the 
College Graduate" and "Mechanical 
Engineers at DuPont." 

~ 
REG,U.S.PAT.Orf. 



To: Members of I. T. Organizations 

From: The Minnesota Technolog 

Subject: Your place in the May Technolog 

See you in the May log! 

Bob Goodin 

Associate ·Editor 
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"Despite its size as the leading manufacturer in its 
field," says Austin Bush, "I have found Worthington pays 
considerable attention to the interests of the individual. 
The company's excellent training program consists of 
several months of working with the various types of 
equipment manufactured, augmented by technical lec
tures, and talks on the organization of the corporation. 

"Following this training, I was given an oppprtunity to 
choose the department in which I wanted to work
engineering, sales, or manufacturing. My choice was 

FOR ADDITIONAl. INFORMATION, see your College Place
ment Bureau or write to the Personnel and Training De
partment, Worthington Corporation, Harrison, New Jersey. 

2.54X 



nt to learn more about 
bearings or iob opportunities? 
Many of the engineering problems you'll face after 
graduation will involve bearing applications. For 
help in learning more about bear
ings, write for the 270-page Gen
eral Information Manual on Timken 
bearings. And for informationabout 
the excellent job opportunities at 
the Timken Company, write for a 
copy of uThis Is Timken''. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. 



••• a set screw 

••• a bolt and nut 

ont ousan s 

Rollpin is a hollow, split, cylindrically formed. pin. with chamfered 

ends. It is simply driven into holes drilled to normal production toler:. 

ances. Because Rollpin is slightly larger than standard sized holes, 

it compresses as inserted. It is self-locking~and vibration-proof~ 

because of the constant pressure it exerts against hole walls. Its shear 

strength exceeds that ofacold rolled pin of thesamediameter. Rollpin 

is readily removed with a drift or pin punch-and can be reused. 

Because of its versatility-and the production economieE; it makes 

. possible..,...,Rollpin is finding wide usage in almosteveryphase of manu

facturing activity. Write for design information on the Roll pin. It will 

enable you to cut costs for many applications :where use of rivets, set 

screws, dowels, and straight, serrated or cotter type pins create instal

lation or performance problems. 

ELASTIC STOP NUT CORPORATION OF ERICA 
2330 Vauxhall Road,· Union, New Jersey 

Elastic Stop Nuts wZ:th the farnousred.collar 
are another ESNA product 
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diversification: 

another reason why 

Lockheed in 

California offers ... 

Huge luxury airliners, cargo transports, 

fighters, bombers, 'trainers and radar search 

planes are rolling off Lockheed assembly 

lines. Twelve models are in production. 

diversified development projects 

The most diversified development program 

in Lockheed's history is under way-and 

it is still growing. The many types of aircraft 

now in development indicate Lockheed's 

production in the future will be as varied 

as it is today-and has been iri the past. 

This capacity to develop and produce such a wide ran'ge of aircraft 

is important to career-conscious engineers. It means Lockheed offers you broader 

scope for your ability. It means there is more opportunity for promotion with 

so-many development and production projects constantly in motion. It means your 

future is not chained to any particular type of aircraft- because 

Lockheed is known for leadership in virtually all types of aircraft. Lockheed's 

versatility in development and production is also one of the 

reasons it has an unequaled record of production stability year after year. 

Lockheed 
BURBANK, CALIFORNIA 
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diversified living 

You work better in Lockheed's atmosphere 

of vigorous, progressive thinking:- and you 

live better in Southern California. You enjoy 

life to the full in a Climate beyond compare, 

in an area abounding in recreational 

·opportunities for you and your family. 

AIRCRAFT CORPORATION 





the future 

exploration expense 
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erial 

by Albert Sorensen 

ERIAL·PHOTOGRAPHY ... 
the process of taking photo
graphs from airplanes. The 

first photos were taken from air
planes just after the airplane was in
vented; Before this time photos had 
been taket1 from balloons, dirigibles, 
gliders, kites, and even tall buildings. 
People have always seemed to be in
terested in seeing how things look 
from above. But there is more than 
just interest involved, there are many 
important uses of aerial photogra
phy that save money, time, and life; 
uses that have affected and will af
fect each of us. 

Although at first it was just a curi-

osity, aerial photography received its 
first shot in the arm from the military 
in World War I. Photos were taken 
and used to determine the enemy's 
doings, but the methods used and 
the results obtained were quite crude. 
Considerable progress has been made 
since these first beginnings. 

Today the uses of aerial photogra
phy are not just confined to the mili
tary, but invade many civilian fields. 
One of their primary uses is in map
ping. In order to have accurate maps, 
a certain an1ount of ground survey 
is still necessary, but a group of aerial 
photos insures that everything is on 
the map as it is on the ground. The 

Vertical ph()to of bombed out .town in North Korea. Note roads, streams, buildings, railway damage, 
and bomb craters. Scale about 1:5,000. 

U. S. Department of Agriculture uses 
aerial photos for soil surveys. These 
photos are used to determine the con
dition of the soil, the locations of var
ious soil types, and to study erosion. 
The U. S. Forest Service uses photos 
for locati6n of tree types and fire 
control information. The U. S. Army 
Engineers and the U. S. Coast and 
Geodetic Survey use them for map
ping. Many engineers use them to 
survey land for new projects such as 
factories, clams, and flood control 
projects. 

milita1·y uses 
In the military services, aerial pho

tographyis very extensively used. The 
Army uses it for mapping, knowledge 
of enemy movements and fortifica
tions, field artillery firing, and testing 
of our own camouflage. The Air Force 
uses it to locate enemy targets, to eval
uate air strikes, anclto determine ene
my anti-aircraft defenses. The Navy 
uses it to find targets ashore, for land
ing-beach surveys, and for evaluation 
of aviation strikes and ship-to-shore 
bombardment. In addition, it is used 
by strategic intelligence, where it is 
used to learn the enemy's plans and 
dispositions so that high level policy 
can be formulated. 

Depending on what they are to 
be used for, different types of cam
eras are used to take the pictures. 
The most common type of camera 
is mounted in the plane pointing 
straight clown. The photos taken with 
this are called "verticals" and give a 
true picture of the ground, with dis
tortion reduced to a minimum. The 
scale is the same all over the picture 
and therefore this type of photo is 
extensively used for mapping. If the 
camera is tilted to the side or front 
in the airplane, the picture taken is 
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zon to 
plane. 

cameras 

The size of the camera is deter
mined by the film size, the altitude, 
and the . desired scale of the photos. 
The focal lengths of the cameras 
range from about a foot in hand
held types to twelve feet long in a 
camera that occupies the bomb bay 
of 4 B-29 and is used fot strategic 
intelligence. The most common size 
for military· work has a focal length 
of three feet. Civilian type camera~ 
are usually smaller than this. The 
photos are usually 9x9 or 9xl8 inches, 
but they are taken on long rolls of 
film with up to 240 photos to the 
roll. 

The height of the plane divided by 
the. focal length of the camera gives 
the scale of the photograph. That is, 
a camera with a three foot focal 
length at 15,000 feet altitude will 
take photos of a scale of 1:5,000, 
meaning that one inch on the photo 
represents 5,000 inches on the ground. 
Therefore a 9x9 photo at ·that scale 
wi11 show an area on the ground 
0.425 miles square. The lower the 
airplane the less area covered:. the 
higher the more area covered, but 
the higher one goes, the less he can 
discern on the photo. 

The most common type of film 
used is regular black-and-white film. 
Sometimes infra-ted film is used be
cause it shows up trees white and 
artificial foliage dark. It is therefore 
useful for detecting camouflage. Color 

film is sometimes used for the same 
purpose, but the cost is quite high 
and it is harder to process. Photos 
can be ,even taken at night by using 
flares. This method was used quite 
successfVlly in Korea to locate enemy 
troop 4.nd supply movements. 

Alrnqst any type of aircraft can 
be used for taking. the photos, with· 
stability being of greatest importance. 
The military planes used range from 
small jets to giant bombers. In Korea 
the Air Force used F-80 Shooting 
Stars; the Navy and Marines used 
Pantherjets. Both types were used 
without guns because the camera 
takes the space ordinarily occupied 
by the guns. The planes operate 
singly, usually without fighter cov
er. They rely mostly on speed to es
cape enemy fighters. The main dan
ger exists from anti-aircraft fire be-

About the Author • • • 

Albert Sorenson is in his third year of EE. He originally 
came to the University from Anoka in 1949 with intent to major 
in Architecture; but two years in the army changed his mind. 
AI served with a military intelligence unit in Korea, whence 
the information for this artiCle. During the summer he works 
for ERA in St. Paul and: ·after graduation plans to go into 
computer research. His hobbies are. model railroading and oil 
painting. · · 

l\!Iost mapping work is done at an 
altitude of over 9,000 feet; Military 
photos are taken from 500 to 40,000 
feet, with most of them about 10,000-
15,000 feet. The photos can be taken 
only in good weather, or about 1/3 
to Y2 of the days. 

processing 

Processing of the photos. is. very 
similar to processing any other film. 
Direct contact prints are made on 
fine grain paper. In military applica
tions the film is rushed to the proc
essing laboratory either aboard the 
ship or at the airfield. There the 
film is processed and the prints made 
in an assembly line fashion by auto
matic machines. About an hour after 
the film comes in, the photos a:re · 
ready for use. 

The vertical type photos are shot 
in long strips and are taken so that 
each overlaps the previous photo by 
%· The strips also overlap. Since 
each photo in the sequence was shot 
from a slightly different place two 
photos that overlap can be used with 
a stereoscope to obtain a ·three di
mensional effect in · the. overlapped 
an~a. In this way much more informa
tion can be gained from a photo be
cause it is possible to look under 

(continued on page 52) 
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SMELTING 

FABRICATION 

industrial· materials. 

HE smelting and refining fields require knowledge 
and technique in ore reduction and melting processes 
involving refractories, blast furnaces, Bessemer con~ 

verters, open hearths, and electric furnaces. Different 
of carbon and alloy steels, stainless steels and many snt~CI<ll.·>/ 
alloys are melted, alloyed, refined, and cast to ·pigs, .u~~"•"'·"'J' 
and commercial castings. This field includes the 

(continued on page 42) 
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I
T IS A COLD winter day in Min
neapolis. A group of small shrubs 
bends close to the earth under a 

biting northwest wind. Yet, twenty 
feet away, a row of poinsettias blooms 
in scarlet splendor. One thing sepa
rates these flm,vers from a freezing 
death - a pane of greenhouse · glass. 

This "greenhouse" effect is dupli
cated on a scale as large as the earth 
itself by ·the atmosphere enveloping 
the globe. The same physical prin
ciple is involved in both cases. En
ergy is emitted by the sun convec
tively and by radiation. The atmos
phere of the sun is driven by the 
convective forces. Beat given off in 
this manner affects only those regions 
in molecular contact with the source. 
Space, essentially void of molecules, 
prevents transmission of this heat to 
the earth. 

greenhouse effect 

Radiant energy, on the other hand, 
is readily transmitted through space 
(at the speed of light). In the case 
of .the greenhouse, solar energy passes 
through the glass and is absorbed by 
the greenhouse floor: Long wave heat 
energy is re-radiated from the floor 
but is only difficultly transmitted 
back through the glass pane. Tem
peratures in the glass enclosure are 
considerably higher than outside air 
temperatures. 

The earth's atmosphere acts like 
the glass pane. As the sun's rays are 
absorbed by the earth, heat is re
radiated. Surface teniperatures rise 
because only a small amount of heat 
escapes back through the atmosphere. 
Without this gaseous envelope, the 
earth's surface would be warm only 

16 

r 
by Robert Goodin 

Local weather is predicted oft~r reports from 
radiosonde balloons ore:. checked. The balloon 
lifts a 403 me. transmitter. which sends data on 
pressure and temperature), . 

Coriolis forces can be demonstrated by imagining 
a hose . attached to the outer edge of a . merry
go-rqund. Water sprayed toward the center "is" 
deflected in the direction of rotation. The earth's 
atmosphere· is subject to similar forces as the air 
mov~s poleward. 

during the day and nights would be 
unbearably cold. 

Heat retained near the earth's sur
face causes all movements of the at
mosphere, and, indirectly, is respon
sible for all weather. conditions. The 
secret o£ air circulation is the attempt 
by the atmosphere . to equalize heat 
distribu~ion.. This is clone by two 
processe~ which constitute the pri
mary circulation of the atmosphere: 
convection and advection. 

Convection is the circulation re· 
suiting in a fluid of non-uniform tem
peratures due to differences in den
sity and the action of gravity. Ad
vection is. any horizontal flow in the 
atmosphere which . tends to bring 
about heat balance. 

Convection and advection cannot 
be studied without considering the 
elements which modify any ideal situ
ation. The degree of convective cir
culation varies depending on latitude 
and whether or not the circulation 
takes place above a land mass or 
ocean surface. Coriolis forces most 
profoundly alter advective circula
tion. 

wind currents 

First examine a non-rotating, uni
formly heated earth with a surface 
lacking any ocean area. Here tre
mendous vertical currents must flow 
to equilibrate .hot surface air of low 
density with ,the high density, cool 
air found· aloft. There would be no 
frontal activity, no regular moveme:nt 
of air particles from one geographkal 
location to another, no wi"Qd cur
re:nts, and no discrete realms of homo-
geneous climatology. · 

The earth is not, of course, uni-
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fonnly heated by the sun. The angle 
of incidence of the sun's rays with 
the· earth varies from 90° around the 
equator to oo near the poles. The 
amount of heat received from the sun 
decreases poleward as does the amount 
of convective activity. Near the equa
tor,. where the sun's rays are perpen
dicular to the earth, the greatest 
amount of solar energy is absorbed 
by the earth's surface and re-radiated 
as heat. The air above this region 
expands vertically and extends to a 
higher level than at any other place 
on the earth. At the poles,. cold air 
contracts and rests close to the earth. 
The center of gravity of the equa
torial air is higher than that of the 
polar air. Air pressure depends. on 
the amount of the atmospheric col-. The atmosphere, if undisturbed, would move in a circle from the poles to the equator. Coriolis forces 

however, cause this three cell circulation in the Northern Hemisphere. ·' · 
umn a?ove any specific height. For 
example, there is more air above the 
10,000 ft. level at the equator than 
at the poles. Therefore the upper air 
flows ·poleward from the equator to 
establish equilibrium. 

Low pressure prevails at the equa
tor because ofthe vertical expansion 
of the ·air. Surface winds then blow 
toward the equator from the sub
tropics. The result is a poleward How 
aloft and· an equator-ward flow near 
the surface of this non-rotating, ocean
less globe. 

Now take another step toward the 
actual existing circulation- that of 
a rotating earth. 'To get a picture of 
the influences of a rotating earth, 
consider this experiment: Stand with 
a water pump and hose on the out
side· edge of a rotating merry~go-

. round and aim the hose toward the 
center. Water will not flow in a 
straight line to the center but will 
veer to one side in the direction of 
rotation~ At all times, the product 

About, the Author • • • 

of the radius of rotation of a particle 
and its speed must be constant. This 
is called the Coriolis effect. 

On the earth, which rotates from 
west to east, all particles moving 
poleward will be deflected to the east. 
This appears as a west wind relative 
to the earth. Conversely, particles 
moving equator-ward will be deflect
ed to the west and appear as an east 
wind. Friction· between the moving 
air streams, and between the equator
bound air stream and the earth, tend 
to retard excessive east wind at the 
surface. 

cells 

So far, it appears that the circula
tion can be reduced to this simple 
meridional flow plus the . Coriolis 
modification. Actually, each hemis
phere has three circulation cells, in
stead of one. As stated earlier, the 
atmosphere lets re-radiated heat from 
the earth pass through (to space) only 
with great difficulty. Above a level 
of about 6000 ft. the atmosphere suf-

Meet Bob Goodin, Met. E. '54 (more or less). Bob became 
interested in Meteorology at the age of six when his mother 
tried to teach him to come in out of the rain. "Why does it 
rain?", he asked, !Jnd the question still bothers him today. 
Since his 17th birthday, he has belonged to the USNR working 
in their Aerological office on weekends and summer cruises. 

'Graduating this year, Bob hopes to find work in Chicago. If 
you are ever down . that way and someone stops you on a 
streetcar and says, "Why does it rain?",- shake hands with 
an old U of M grad. 

fers a heat loss such that a fixed 
level may cool I 0 to 2°C. per day. 
Therefore only the equatorial belt of 
atmosphere and the. immediate earth's 
surface can be considered as heat 
sources for the circulatory system. 
Also, those areas with regular upward 
flows of air (i.e., with resulting con
densation and release of latent heat) 
become important heat sources. 

Now, follow the air ascending in · 
the tropics. It is forced poleward and 
the resulting movement at high levels 
causes severe loss of heat. At approxi
mately 30° N. (or S.), the Horse Lati
tudes, cooling air descends; some of it 
flowing poleward and some flowing 
equator-ward. That branch moving 
to lower latitudes is known as the 
trade wind or prevailing easterly flow 
and it completes the cellular circula
tion near the equator. The branch 
moving poleward is part . of the pre
vailing westerly system. Cold air mov
ing equator-ward from the poles meets . 
this mid-latitude belt of air at about 
60° latitude and the warmer air is 
forced aloft with a, release of latent 
heat. Part of this warm air moves to 
the poles and subsides, co~pletingthe 
cellular circulation in the cold lati
tudes. 

winds power 

·These two cells are driven directly 
by the flow of heat from a hea.t source 
to a cold region. They are called the 
trade-wind cell and the polar front 
cell and together they drive . the mid
latitude cell frictionally. \1\Testerly 
winds aloft, in the outer cells, pro-. 
duce eddies with nearly vertical 

(continued on page 26) 



The conventional schematic circuit diagram is trans
lated into work sheets showing locations, tolerances, and 
values of components, and the wafers upon which the cir
cuits will be printed. One of the§e work sheets is lUade for 
· module and from this work sheet the manufacturing 
processes are accomplished and the. inspection procedures 
are. guided. 

The mechanized production of an electronic circuit 
consists of the following processes: 1. Component produc
tion 2. Wafer assembly 3. Module assembly, and 4-. Final 

• a."'"\.,;J.JlJ.VJlY· Inspection occurs simultaneously at every step 
in the manufacturing process. 

Steatite wafers and tube sockets are processed from 

taw materials and are stamped out and then cured in 
a tunnel kiln. The standard wafer is % inch square by 
lj16 inch thick, with twelve equalfy spaced peripheral 
notches and a keying notch. In the final module assembly, 
riser wires are placed in the notches and serve as physical 
supports for the module and electrical connectors ·be
tween the wafer-mounted circuits. The keying notch is 
used to automatically orient each wafer during com-
ponent assembly. · · 

In the production of the tape resistors, the resistor for
mulation (a mixture of carbon, resin, and solvent) is 

·ground to a fine adhesive powder. This compound is 
sprayed on a loop of asbestos paper tape and a protective 
coating of polyethylene tape is applied. The tape re~ 



-2-

-3-
A circular wall of radius a stands 

in a large field. A cow is tethered to 
the outside of this wall by a rope the 
length of which is equal to half the 
circumference of the ·wall. 

What did the whole cheese weigh? 

-5-
All other things being equal, which 

will cause the greater racket, two 
crying babies at a distance of 4 ft., or 
three crying babies at a distance of 
6ft? 

,.l"HE ANSWERS 
This recent spell of cold weather, by keeping· him at home and busy. on 

problems, has won Byron Swenson, Aero E. freshman, the January $5 · n~•" ... ···• 

BRAIN TEASERSentries. Though not the firstest, he had the mostest. "' .. , ... '-.... ·., ... .., .. r: 
"frostophobiacs", winning honorable mention are: Richard Anderson, : ......... ~·······<· 
sophomore; William Lyon, 4th year Aero K, and Charles H. Roth, Jr., 
year E.E. (eternal entrant). 

The answers are: . 
1 73,954.61 ft. up. 
2 111111 + IIIII == NINE 
3 21 planes. 
4 The first removes 0.76 in., 

the remainder. 
5 4970 shot. 
6 42 in. 
7 A, 54; B, 45; C, 4Y2 
8 Bottle, .$1.05, cork $.05. 
9 151.015 and 4007.015. 

10 Pack it diagonally in a cubical box, 1 yard on a side. 
11 Area == 2a2 (Pi-%)· 
12 Two solutions: 16 ft. from the weaker light and 48 ft. from the stt'()DJ~~.~·,·: 

or 32 ft. from the weaker and 96 ft. £:om the stronger. 



TWO-SEAT trainer version of the Korea-famed Air 
Force F-86 Sabre Jet capable of exceeding the speed 
of sound in a dive is undergoing flight evaluation by 

North American Aviation1s engineering flight test section after 
a successful first flight,. it was announced today. 

The,. swift prototype is the nation1s first trans-sonic trainer, 
and is designed for advanced pilot training in high speed 
flight, gunnery, and dive bombing. 

In building the trainer, engineers added a tandem cockpit, 
dual controls and· a duplicate Instrument panel to the original 
installations of the Air Force F-86F fighter-bomber. 

Only two modifications to the F-86F airframe were neces
. sary to compensate for. the additions. The fuselage section be
tween the nose and wing roots was extended 63 inches and 
the 35-degree swept-back wings were moved forward eight 
inches. 

A proven airframe was used for conversion to a high speed 
trainer to reduce costs of development and production and to 
provide a ready store of spare parts and trained maintenance 
personnel. 

North American Aviation1s choice of the F-86F reduced de
sign time, laboratory, qualifications, and flight testing to a 
minimum. Should the airplane . be put into production, the 
tooling and production facilities now in use for the· fighter
bomber would be utilized. 

like its predecessor, the trans-sonic trainer is powered by 
a General Electric J-47 -GE-27 turbojet engine with over 5800 
pounds of thrust. The engine is anti-:-iced and consumes fuel at 
a relatively low rate. 

The trainer has retained most of the performance charac-
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teristics of the original F-86F. It is rated in the 650 miles per 
hour class, has a ·maximum service ceiling of 45,000 feet and 
a combat radius of over 600 statute miles. 

In converting the F-86F to the trainer North American en
gineers returned to the slatted leading edge of earlier Sabre 
models. The moveable. edge reduces stalls at low speeds ond al
lows the trainer to make slower landings. 

The front and rear instrument panels are tilted forward 
slightly to provide for better visibility. 

Added to the instruments normally carried by the F-86F are 
an inter-communications system, an omni-directional range 
receiver, instrument landing system and a directional finder. 

Safety features of the trainer include separate ejection con
trols for both the hinged canopy and the seats, and a seat 
belt that automatically opens after ejection. The ejection con
trols may be operated from either seat armrest. 

Provision has been made for the installation of two .50 cali
ber machine guns for gunnery practice. Retained were the bat
tle tested APG-30 radar set and the A-4 gunsight. 

For extended flight, the trainer is ·fitted with dual ·stores 
stations which allo~ the plane to carry the normal two 200 
gallon droppable fuel tanks and ·ali additional pair of 120 
gallon tanks or two practice bombs. 

The instrument consoles in both the front and rear cockpits 
are lower and wider than the F-86F and provide easy access 
to any switch or instrument. 

The trainer has the 11all-flying tail 11 of. the F-86F with hori
zontal stabilizer · and elevator linked for coordinated move
ment and better control at high speed. Arfificial feei and ir-
reversible control systems were also retained. . 

THE MINNESOTA TECHNOLOG, February_, 1954 



ANUFACTURERS are showing increasing interest in the 
use of parts and products vacuum formed from plastic 
sheet because of the latitude in design and saving in 

assembly which this method makes possible. 
Vacuum forming or differential pressure forming as it is 

sometimes called, is simple in principle. Only a half mold is 
nee~ed. This is placed in a box over which a piece of plastic 
sheet is clamped. A heating element is placed above the plastic 
to soften it. The air between the mold and the sheet is sud
denly exhausted; forming the plastic tightly to the contours of 
the mold. The sheet is then easily stripped off and trimmed. 

The biggest uses to date for formed sheet· have been in the 
refrigeration, television, automotive, and novelty industries. 
Some typical examples are the masks used to frame television 
picture tubes, the long header bars in station wagons, aircraft 
window flashing, Irterior panels of refrigerators, machine 
guards and reflectors. As will be readily seen, vacuum-formed 
plastic sheet finds its biggest opportunity as a substitute for 
metal castings and. stampings, papiermache, plywood, and 
other tough· forma IDle compositions. Novelty uses are almost 
~ndless including such items as comic face masks, hats, store 
window forms for .. clothes, place mats, door mats, household 
utensils, name plates, book covers, counter displays and ad
vertising signs. As wider sheets and larger forming equipment 
become av~ilable, this molding method will undoubtedly be 

.. extended to larger objects. Consideration is already being 
. given to forming entire boat hulls from a single sheet. And in 
the near future, formed plastic with an enamel~like surface 
may replace porcelainiz~qd sheet steel for the outer cabinet 
panels on economy models of refrigerators, washers, freezers, 
room air conditioners, and similar household appliances. 

Vacuum-forming machine has molding area at either end. Operator at 
left is heating sheet plastic while man dt right cools molded part with a jet 
of air before' removing from the mold. Heater slides from one end to the 
other, making repeated cycles. 

Vacuum forming has a number of advantages. Designers are 
freed from many of the production limitations which apply to 
other types of materiaL Formed sheet parts can be designed to 
save time and money throughout all phases of production. 
Machining and finishing operations can be reduced greatly 
compared to those required for metal parts. Assembly time can 
also be lowered substantially. The vacuum forming equipment 
itself is relatively inexpensive, and the production rate is usually 
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comparable to other methods. Low die costs, particularly on 
short- runs or where there are frequent model changes, and 
the ease and speed with which dies can be made, are out
standing virtues of this process. A good example is the 
door panel on the freezing unit of a new refrigerator. If pres
sure molded, the dies for this one small unit would have cost 
$8,000 and delivery would have been four months. Since th€1 
part was vacuum formed, the dies cost only $1,250, and the 
panels were actually in production four and a half weeks after 
t~e first blueprint was received from the customer. 

Still another advantage is the suitability of vacuum forming 
sheets for thin, broad-area objects. The same method was used 
for the same refrigerator to produce a 26" x 47" door liner 
with formed compartments 8Y2" deep. The plastic sheet does 
not corrode like metal and weighs about only one-third as · 
much. Color, surface text'ure, and flexibility can be varied more 
easily than with other materials. 

The continued .production of better plastics, together with im
proved techniques in mold making and sheet forming, have 
made this process increasingly important. 

production machinery 

The extrusion process commences by loading .a hopper witn 
plastic pellets which are made of a white base material mixed 
in a tumbler with pigments to obtain specified color. The pellets 
are first dried in an oven to remove all moisture and further 
preheated in the hopper by means of hot air. The hopper may 
be fed automatically for long runs. From here the pellets feed 
into a cylinder slightly over AY2" in diameter. An electric 
motor at the rear drives a screw which passes through the 
cylinder. The cylinder is heated along its entire length by elec~ 
tric elements that are controlled by a board of thermostats and 
gauges. These instruments maintain a constant temperature 
sufficient to melt the plastic which is then forced into the die. 
The die has an aperture 44" long and can be set for various 
gauges. It is important to maintain an exact temperature at 
all points on the die since a variation in temperature can make · 

(continued on page 34) 
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T E FIRST SUCCESSFUL HELIC 

Just two _years before Pearl Harbor, Igor Sikorsky 
took the controls of a weird-looking machine -
culmination of a dream of thirty years. Moments 
later it rose from the ground. Though the flight 
lasted only a few seconds, the VS-300 ·became the 
first practical helicopter in the United States. 

Less than six months after Pearl Harbor, the Air 
Force took delivery of the first military Sikorsky. 

Since then, rapid developments prove that the 
helicopter, most versatile of military aircraft,· has 
tremendous commercial potentials. 

Helicopters of the future will be the product of 
tomorrow's engineers. Sikorsky is young and grow
ing. It offers life-time opportunities to young men 
who choose work where their skills and abilities will 
be constantly challenged. 

One of the four divisions of United Aircraft Corporation 

·· Perhaps you belong at Sikorsky - in the research 
. departments, the drafting. rooms, the engineering 
laboratories. 

You can remember the first successful helicopter 
- you may be the man to build tomorrow's! Learn 
more about employment opportunities at Sikorsky 
from C. R. Banks, Personnel Department. 

South Avenue Bridgeport· 1, Conn. 
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the manufacturer of Grinnell Automatic 
Sprinkler Systems. But ther~ are other 
reasons behind Grinnell's leadership in the 
piping field. For example . . . 

Grinnell makes PIPE HANGERS and SUPPORTS of 
aU types .. ~ from the simplest hanger for domestic 
service to engineered hangers which provide flex
ible but constant support for piping at such tem
peratures as 1000°F, 

Grinnell runs a six-months trainin/3 course at Providence, 
R.I. to acquaint engineering college graduates with mod
ern piping engineering practice and products and with 
Grinnell Company operations. If you are a graduating or 
a graduate engineer; the Grinnell training course offers 
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•.. designed to handle· cor
rosive fluids, gases, beverages, foods, compressed 
air, suspended solids ... in lines where corrosion, 
abrasion, contamination, clogging, leakage and 
maintenance are costly factors. 

Grinnell WIELDING FITtiNGS and FLANGES are 
available in many different metals. 

Grinnell, in short, offers industry a full line of 
piping supplies- including. pipe, valves, fittings, 
hangers and other piping products~' GRINNELL is 
an experienced well-rounded team of piping spe
cialists, backed by highest quality products. 

WHENEVER PIPING IS INVOLVED 

you an exceptional opportunity for a sound education in 
piping engineering and sales and good chances for ad
vancement. For further information, write directly to:
H. B. Cross, Executive Secretary, Grinnell Company, Inc., 
Providence, Rhode Island. 



TO BROADEN your field of 
experience in radar and elec
tronics you will receive addi
tionaL training at full pay 
in the Hughes Laboratories to 
become thoroughly familiar 
with· Hughes radar and fire 
C()ntrol equipment. 



~Vinyl and asphalt-type floor tiles are 
processed with Neolyn® or Mastolyn® 
resins to give them "built-in" resist-
ance to both grease and alkalies, while 
lowering manufacturing costs. 

HERCULES POWDER. COMPANY Wilmington 99, Delaware 
s7;."[;$"'6ffices in Principal Cities 
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PROVED AND PREFERRED ... a complete line! 
You're assured of comfort in any season when you 

install McQuay year-round air conditioning. Mc

Quay products are proved and pr~ferred-for their 

efficiency., economy of operation, and the way they 

stand up under long hard use. 

Join the growing list of architects., engineers, and 

contractors who depend upon McQuay to satisfy all 

of their heating and air conditioning requirements. 

Consult the McQuay representative in your terri

tory or write McQuay Inc., 1648 Broadway St. 

N.E., Minneapolis, Minnesota. 

maximum _contact time, mll,ximum contact 
velocity and a resultant optimum heat trans
fer. The strig!?ered tube • and rippled edge 
features, so well known to the industry, 
contribute greatly to higher heat transfer, 
construction ruggedness and eye appeal. 
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AT DEDICATION CEREMONIES- Gen. Sarnoff . 
operates key to transmit first radio message, 
dictated by Admiral Carney, to American 
fleet units around the world. 

RADIO CORPORATION OF AMERICA 
World leader in radio- fin;t in televiszon 
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In vanous sections of Minnesota, including the Me
sabi Range area. This type of work gives an excellent 
over-all picture of the region, but for accurate results it 
should be followed up by a ground survey. Then the most 
likely looking spots for possible deposits can be investi
gated. The results obtained from these· findings are usu
ally plotted in suitable values on a n1ap, and the points 
of equal intensity are connected · g,y contours. Only at 
this stage is the information of any value to the geologist. 

the "super dip" 
One instrument that is used extensively is the "super

dip." This is an _instrument that has a magnetized needle 
with an . attached counterweight, ·and this assembly is 
mounted in a vertical plane and suspended on a pair of 
agate bearings. A tripod is used to support the instrument 
and leveling· device. A s!andard compass is used at each 
station to orient the instrument so that its needle is free 
to swing at right angles to the earth's magnetic field. 
"VVhen a reading is made the . magnetic needle is released, 
and is attracted to the earth by a greater or lesser degree 
depending· on the intensity of the rocks below that point. 
This instrument is very much like a compass that has 
been mounted in a vertical instead of a horizontal plane. 
By attaching the counterweight to the needle, the sensi
tivity of it is greatly increased. 

In most localities the compass ordinarily points in the 
general direction of north. However, in the vicinity of 
the magnetic rocks on the Mesabi Range, especially along 
the thin northern edge of the formation, the compass 
can point in practically any direction and usually will. 
I· have seen several places where it has been possible to 
start at a given point where the compass points true, and 
by walking north in a straight line, the needle of the 
compass will be strongly attracted to one side or the 
other. After walking a distance of one hundred feet or 
less, the needle will be seen to have made a full three 
hundred and sixty degree revolution and again be point
ing North. 

In regions such as this, there is an amazingly strong 

About 

the 

Author • 

Paul lindberg is a third year geo
logical engineer. After graduation he 

hopes to work for a mining company, perhaps doing more mag· 
netic exploration -this article is a result of his summer experience. 
He is a member of the School of Mines Society and the Geology 
Club. For relaxation, he sketches (the frontispiece is a sample..;_ 
and the LOG artists are shaking in fear of their jobs) or outdoor 
activities- swimming, fishing or cycling. 

polarity of the magnetic taconite. These situations can ,be 
seen chiefly along the northern edge and in "the Eastern 
Mesabi Range area. There. are places where the magnetic 
poles as indicated· on the surface of the ground are less 
than sixty feet apart. When a. reading is taken over the 
north-seeking pole, the attraction is intense. At the other 
pole it is just the opposite. 

The taconites are highly banded and va,ry greatly in 
composition. The magnetic values above a thin layerare 
much more fiuctuatory than those above a thicker layer, 
where the effects more or less smooth themselves off to. a 
high value. In all magnetometer type of work, great care 
must be taken in the adjustments of the instruments with 
respect to each other, and with work done in previous 
years. Often several field crews may be operating at the 
same time but in different areas. The work must corre
late of course, and the method we found to work the 
best was to establish by repetition several check points 
where the instruments n1ay be checked daily. This is 
important, because there are slight variations from time 
to time during the day, and occasionally there occurs un
predicted magnetic storms during. which the instruments 
cannot be used. 

These portable field instruments are very useful for 
finding the limits of the iron bearing rock. On one side 
of the contact the values are fairly stable, whereas on the 
other they are usually erratic. These contacts, and in fact 
practically all of the formation, are covered by a debris 
of rock and soil termed "glacial drift." This material 
was deposited in Minnesota during the last ice age, and 
becaus·e of this the bedrock is visible in only a few scat~ 
tered outcrops. 

use 
Probably the nwst important use for which these in

struments can be used is in the detection of low intensity 
areas for the possible location of hematite ore deposits 
It is also useful for determining high intensity locations 
for taconite. Often areas will be found to. give very little 
magnetic attraction. Nothing definite can be said about 
such finds, because it could be caused either by a good 
ore pocket, or is simply an area lacking in magnetite, the 
magnetic iron oxide mineral to which these effects have 
been attributed. 

There are usually two or three men on each field crew. 
One is assigned to the operation of the instrument while 
the others record the data and establish the next point 
where a reading w1ll be taken. Usually lines running 
north and south are used and are read at intervals of 
one hundred feet or less. A sun-dial compass is used to 
establish a true north direction, and metallic tapes. are 
used for measuring the distances. In some of the 1nore 
remote spots where only a rough approximation is neces
sary, ,readings are taken farther apart and the distances 
between are measured by pacing. · 

When mote accurate work is required, as is the case 
when a new open pit mine is started, readings are taken 
much closer together. These findings may be a great help 
in the positioning of. the drills which will determine the 
exact limits and depths of the ore. These limits are neces
sary to know if the future mine is to be run efficiently. 
Where up to millions of tons of rock and waste materials 
are concerned, good planning is vital. 

-end-
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at 

Perine's 
Main Store 

315 14th ·Ave. S.E. 

Branch Store 
Harvard and Washington Ave. 



previous grease. 

Standard's grease has passed laboratory tests 
on high-speed bearings. of well over 500 hours 
at 450 degrees Fahrenheit. It can perform at 
temperatures up to 600 degrees for short 

periods. When ordinary greases are used under 
the same conditions, bearing· failure soon oc
curs because of coke formati()n, oil evapora
tion, or excess leakage. 

The new grease also lubricates effectively 
at temperatures as low as 40 degrees below 
zero. Another grease, still in the experimental 
stage, is being tested in the range of 65 below 
zero to 450 degrees above. These develop
ments are part of our continuing scientific 
search for further improvements in the lub
rication field. 

In such an atmosphere of progress, young 
men with training in chemistry or engineering 
can find lasting satisfaction in Standard Oil 
laboratories. There they can use their skills 
and imagination to help shape the future of 
America's machines.·~. and of America itself. 

tandard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 
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Engineering and Research Facilities Expanded 

Engineering graduates have an excellent oppor
tunity for top starting wages and. every chance for 
advancement· with Collins Radio in Cedar Rapids, 
Iowa. There's the advantage of association with a 
well-known leader in the radio electronic field, too. 
Collins is 20 years old this year and has spent each 
of those 20 years expanding- growing- improv-

ing. 
The new Engineering and Research Building pic-

tured here is a good example of what we .mean. 
This building is located on a . beautiful 52-acre 
wooded tract in Cedar Rapids. It has more than 
100,000 square feet of floor space and t;:ontains the 
latest architectural refinements. It is one of the 

finest, most completely equipped 
search laboratories in the country. 

It's the nerve center for research· operations in 
all Collins pla~ts . . . the Main Plant and Aero
nautical Laboratories in. Cedar Rapids and the re
search-manufacturing divisions of . Collins plants 
in Dallas .and Burbank. 

If . you ·are graduating in Mechanical; Industrial 
or Electrical Engineering, be sure to contact the 
Engineering Placement Office. They are arranging 
interview-appointrnents on campus with Collins rep
resentatives for Tuesday and Wednesday, February 
16 and 17. Make it a point to talk with them about 
Collins. 

For the best in engineering opportunity, it's .. 

COLLINS RADIO CO., Cedar Rapids, Iowa 

11 W. 42nd St., 
NEW YORK 36 

1930 Hi-Line Drive, 
DALLAS.2 

2700 W. Olive Ave., 
BURBANK 
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Cross section of an electric drill 
showing Needle Bearings used on 
the intermediate shafts and on 
the spindle. Note that two of 
these bearings are the closed-end 
type which act as efficient and 
economical seals on shaft ends. 

LE BE 
help make products mare compact 

These days, design engineers have 
to consider sales charts as well as 
blueprints and specifications. 

Two portable electric drills,. 
for example,· may have the same 
capacity, the same speed, the 
same chucks and the same price, 
yet one may outsell the other. 
Factors like overall appearance, 
compactness, and light weight 
often con tribute to product 
success. 

Unique De,sign 
Promotes 

Compact De.signs 
The Torrington Needle Bearing 
has been used in many products 
because of the weight and space 

savings it affords. Its unique de
sign~a thin hardened outer shell 
retaining a full complement of 
small diameter rollers-gives it 
maximum capacity in minimum 
space. In fact, for its size and 
weight, the Needle Bearing can 
carry higher radial loads than any 
other type of anti-friction bearing. 

Permits Reduction 
in Size and Weight 

of Related Parts 
In the electric drill shown here 
the small size of the Needle Bear
ing permits ,close shaft center 
distances to make for overall 
compactness. And, since Needle 

THE TORRINGTON COMPANY 
Torrington, Conn. • South Bend 21, Ind. 

Bearings are press~mounted in 
plain round housing bores-with
out retaining rings or shoulders
housings can be made smaller and 
lighter. The fact that Needle 
Bearings require no inner race 
when running on hardened shafts 
results in further savings, without 
sacrificing capacity or durability. 

Needle Bearings are in use on 
many other products where com
pactness and light weight are im
portant design factors. Aircraft, 
small gasoline engines, hydraulic 
pumps and materials handling 
equipment are just a few .of the 
products that utilize the Needle 
Bearing's high capacity and small 
size to good advantage. 

District Offices and Distributors in Principal Cities of United States and Canada 

I I 
INII:EDLE • SPHERICAL ROLLER • TAPERED ROLLER • CYLINDRICAL ROLLER • BALL • NEEDLE ROLLERS 



ships open. Mining research is practically brand new; and 
the· future is unlimited. 

Is ·there much of a demand for engineers trained in 
this field? Emphatically, yes- currently there is a scarcity 
of trained mining engineers, and the demand exceeds the 
supply by two or three times. College enrollments in 
mining are down,. and consequently the shortage will grow 
even more acute. In contrast to other branches of engineer
ing, however, excellent opportunities abound regardless 
of the nation's economic health, and even during depres
sion time, a good mining engineer can always find a job! 

EOLOGICAL Engineering is one of the youngest 
professions within the broad field of mineral science. geophysics 
Partly because of this youthfulness the geological 

engineer has a wide choice as to where he will go arid the 
general type of work he will do. A primary reason for the 
variety of fields open to him is that the geological en
gineer is trained both as a geologist and as an engineer. 
With this training he can bring an engineer's approach to 
geologic problems - or the geological approach to the 
many engineering problems which involve geology. 

The geological engineer may work essentially as a geolo
gist, for the geological part of his training at Minnesota 
has been thorough. He may work as a mineral engineer for 
his training includes the basic courses in physiCs, chemis
try, mathematics, design, and surveying, as well as the 
more specialized courses necessary to good engineering 
training. He may deal with one or more of several branches 
of mineral engineering such as indus trial minerals, ·me
tallic minerals, oil, gems, construction materials, or en
gineering studies of foundations for large structures, dams 
and harbor faCilities. 

The twoindustries which employ most geological en
gineers are petroleum and metallic minerals. Within the 
petroleum industry the work may consist of the search for 
and· mapping of potential oil fields, study of cores, or 
even production .. In the Ii1etals field, the geological en
gineer is concerned with mining geology, one of the more· 
fascinating fields open to him. The two major aspects of 
mining geology are: (1) to search for, test, and evaluate 
ore bodies, and (2). to advise and assist the mining en
gineer in exploiting ore deposits in the most efficient man
ner. This work may be carried on as an employee of min

. ing and exploration companies, financial institutions, 
state and federal agencies, or as a private consultant. 

The opportunities for th~ geological engineer have ex
panded along with other branches of engineering· in the 
past decade and there is every reason to believe that ex-

$400,000,000 



future 

HE future of the mineral engineer is tied up with 
the mineral resources of the country. What is the 
position of these resources? Are we self-sufficient? 

Are there enough minerals available to maintain a high 
material standard of living? Some figures will illustrate 
the great importance of raw minerals. Each year the aver
age person in this country uses 800 pounds of metal ob~ 
tained from 5000 pounds of ore; 800 pounds of noi1-
metallics such as lime, fertilizer, and· chemical raw ma:-c 
terials; 14,000 lbs. of fuel for heat and energy; 10,000 lbs; 
of building materials-lumber, stone, sand, and graveL 
There is scarcely a metal or fuel whose use since theFirst 
VV oriel \1\1 ar did not exceed the total. world use in all pre
vious hist01~y. And it should be remembered that minerals 
are non-renewable resources. A ton of ore removed ftom 
the earth, each barrel of oil used, is gone forever. 

Just to maintain our mineral position will require 
The pettoleum engineer has two broad divisions to hundreds of men trained in the mineral· sciences, for each 

choose from in the industry;' the development division year the finding of new. supplies becomes more difficult 
which concerns 'tself primarily with drilling wells for oil and the remaining ores are lower ip grade and more eli£~ 
and the production division which concerns itself chiefly ficult to treat. New and better instruments and new theo
with the extraction of oil from th~ ground.· The technical r·es and techniques are being artd will be developed in 
problems encountered in both divisions vary greatly in the search for and treatment of mineral resources, but· the 
character. Frequently they are so complex that large, well- most important factor will ·be human ingenuity and n:
staffed petroleum research laboratories have been estab- sourcefulness. 
lished by all larg~e oil companies to investigate compli- The mineral engineer will be an increasingly important 
cated problems and to conduct pure and applied research. f1gurc, not only in this country but throughout the free. 
If one likes variety and excitement in his job with <Y"- world. 
casi()nal change of location, then petroleum engineering, . 

-end-
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e Even before he was graduated from 
the U. of Kentucky, Sam Griffin, Jr. 
was .. sold" on a job at Allison. His 
brother-in-law, who is in Allison air-. 
craft engine test section, had told him 
about the many advantages and op
portunities offered the young engi
neer with academic training like his. 

So, when Sam left school in 1951 
with- his B.S. in Metallurgical Engi
neering, he came right .to Allison 
where he is now E~perimental Metal
lqrgist in Transmissions Operations. 

Allison, along /with its aircraft en
gine activity and production of bear
ings and Diesel locomotive parts, is 
the world's largest manufacturer of 
Torqmatic Drives for heavy duty 
Ordnance and commercial vehicles 

and equipment. In all parts of the 
world, Torqmatic Drives are in use 
today in big trucks ... tractors •.• 
cranes ... shovels ... tanks ... drill-
ing rigs ... and scrapers; 

Mter Engineering designs a part, 
such as-let's say-a spur gear, know
ing what it must do, and the hardness 
required to do its specific job, it's up 
to the metallurgists to select a steel 
and heat treatment to meet the speci
fications. That's an important respon
sibility in the Allison Transmissions 
operations where as many as 700 

. different parts go through heat treat. 
Proper control here means less re
work, and when the perfect surface 
is produced, the part is "ready to go," 
without. grinding. 

Sam has been doing pioneering 
work in heat treatment control with 
newly~installed equipment at Allison. 
He is shown above, as final· tests are 
being made, at the panel pf the Dew 
Point Recorder which checks the 
amount of moisture in heat treat fur
naces. Twenty-four big furnaces are 
controlled by these two- six-station 
machines. It was his responsibility 
to see that the equipment was in
stalled properly, and he also trains 
personnel ·in the proper use of the 
equipment . 

The long range program at Allison 
offers unlimited opportunities to com
. petent graduate engineers in various 
fields. Why not ·plan early. for your 
engineering career at Allison. 

#~ DIVISION, GENERAL MOTORS CORPO-RATION • lnclian.apolis, Incl •. 

Design, development and production-high power TURBINE ENGINES for modern aircraft ••• 

heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles •• .; DIESEL LOCOMOTIVE 

PARTS ••• PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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Early man used'Nature's rocks and stones to shape 
and sharpen· his crude tools and weapons~ Today, 
industry has at its command abrasives.that will do 

-in seconds jobs that formerly required days of 
tedious toil. 

Yet relatively few people know or appreciate the 
vital labor-saving, back-stage role which abrasives 
play in the production of practically all mechani
cally· finished articles. 

MAN ... MADE MINERALS ., ., • 
Through the ·centuries man's ceaseless search for 
better abrasives has paralleled progress in produc
tion. Wheel-shaped sandstones replaced rocks ... 
only to give way to emery and corundum, which 
were sieved, sized, glued to paper and cloth or 
bonded in pottery mixtures to form artificial grind-
ing wheels~ ~ 

But it was by the discovery of silicon carbide and 
crystalline fused alumina-man-made minerals from 
the electric furnace-that the grinding. wheel be
came a high speed, precision production tool. 

AMERICA WORKS LIKE THAT • •• 
Industry's insatiable desire to improve its products 
and make them available at lower cost has sparked 

the specialized skills and knowledge of a myriad of 
men ... has led to the development of thousands of 
different styles and types of abrasive products for 
innumerable industrial applications. 

America can work like that because it has an all
seeing, all~hearing and reporting Inter-Communica
tions System. 

THE AMERICAN INTER ... COM SYSTEM • • • 
Complete communication is the function, the unique 
contribution of the American business press . . . a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to 
manage better, design better, manufacture better, 
research better, sell better, buy better. 

COMMUNICATION ··IS OUR BUSINESS • • • 
Many of the textbooks in which you are now study
ing the fundamentals of your specialty bear the 
McGraw-Hill imprint. For McGraw-Hill is the 
world's largest publisher of scientific and technical 
works. · 

After you leave school, you will want to keep 
abreast of developments in your chosen profession. 
Then one of McGraw-Hill's many business maga
zines will provide current information that will help 
you in your job. 

McGRAW-HILL PUBLISHING COIIIPANY, INC. 
330 WEST 42nd STREET, NEW YORK 36, N.Y. 

HEADQUARTERS FOR TECHNICAL AND BUSINESS IIIFORI\IIATION 
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alloys 

A generation ago, about everyone thought that airplane wings 
should be rigid. to be safe. Not so today. Designers of today's high 
speed planes have found that safety hinged on wing deflection. 

1'o insure unrestt;icted control systems on wingsthat bend, 
Fafnir developed a standard series of Self-Aligning Torque 
Tube Type Ball Bearings which provide friction-free movement, 
reduce cost and weight~ By keeping in step with aircraft progress, 
Fafnir continues to lead in the production of aircraft bearings. 
The Fafnir Bearing Company, New Britain, Conn. 

MOST COMPLETE 



If, you ate a seriiqr in any field of en
gineering,it would be advisable to 
copsicler the advantages of a ,career: at 
Boeing aft~r you graduate. 

• ,Boei~g,for .instance, makes ·a .• policy 
of ''prorrwting Jrom within." Regular 
merit. revie\VS • give· you · steady opportu
nity and recognition. Andin a com
panywith a growth recorci·like Boeing's, 
there's always plenty of "head room" to 
move into. · · 

Art other advantage at Boeing is career 
stability. Boeinghi;lS grown practically 
continuously during its 37years ofop~ 
erati9n. Today Boeing actually employs 
more engineers .than eve.n at ·the peak 
of \Vorld Wat II. 

roomu for, you at Boeing 

Still another Boeing advantage is 
the variety of experience and contacts 
avaihtble to you here. Boeing is con
stantly alert to .new materials and· tech
niques, and approaches them without 
linl.itations. Extensive . subcontracting 
and major procurement programs- all 
directed· by engineers - give you con~ 
tacts with a cross section of American 
industry. Aviation, in fact, is unique 
in its variety and breadth of application 
-from applied research to production 
design, all going oriat once. 

At . Boeing you'd work in . Seattle, 
Washington,·or Wichita, Kansas.-,-. two 
fresh, modern cities with a wide variety 
of recreational facilities,· fine shopping 
and residential districts, and universities 

which provide excellent gratduate 
courses. The cornmmv 
reduced work 
this study and 
upon successful 
quarter's work 

There are oo1e111ngs 
of engineering (m1ech:ani<~ai, 



might be your own! 

George L. Cobb is chief engineer of Columbia-Southern's 
plant at Natrium, West Virginia. He holds the responsible 
job of stJ.pervising the activities of maintenance, engi
neering and construction. He's a valued member of the 
Columbia-Southern organization. 
Cobb started as a mainteri~nce engineer seven years ago, 
became assistant maintenance superintendent, th~n was 
tapped for his present job. But Cobb's story starts 
before that. 

George attended Arkansas A&M and later Alabama 
Polytechnic Institute as a student· in mechanical engi
neering. He received his degree in 1944, then served in 
the armed forces for two years. 

Immediately upon his return, he sent his personal resume 
to 34 companies and received replies from 31 of them. 
He spent one month travelling over 12,000 miles investi
gating each promising opportunity which included a 
meeting with the Columbia-Southern people. Many 
offers were extremely attractive, but Columbia-Southern 
suited him best. 

Why Columbia-Southern? Well, here's what George says. 

1. He liked Pittsburgh Plate Glass Company, the parent 
company, and its reputadon. 

2. He liked Natrium, West Virginia, and the community 
surrounding it. 

3. Columbia-Southern offered the opportunity to do the 
type of work he was most interested in-plant main-
tenance. 

Cobb's advice to technical graduates today~''Look for 
job satisfaction-something one is best suited for. If a 
man doesn,'t like his job, he will be neither happy nor 
successful with it. I've traveled a great deal and have 
never found a more cooperative group to work with 
than the people at Natrium. I feel that holds more men 
to our organization than any other of several important 
considerations.'' 
Columbia-Southern has opportunities for graduates in all 
business and technical fields including engineering, re
search and development, sales, plant design, mining, 
construction, maintenance, production, accounting, ttans:
portation and related fields. 
You are invited to write now to Dept. Pat our Pittsburgh 
address or any of the plants. 

COLUMBIA- SOUTH E R.N 

44 

CHEMICAL COR.PORATION 
SUBSIDIAR.Y OF PITTSBUR.GH PLATE GLASS COMPANY 

ONE GATEWAY CENTER. PITTSBUR.GH 22, PENNSYLVANIA 

PLANTS: BARBERTON, OHIO • BARTLETT, CAliFORNIA • CORPUS CHRISTl, TEXAS • lAKE CHARLES, lOUISIANA • NATRIUM, WEST 

VIRGINIA • DISTRICT OFFICES: BOSTON • CHARLOTTE • CHICAGO • CINCINNATi • CLEVELAND • DALLAS • HOUSTON • MINNEAPOliS 

NEW ORLEANS • NEW YORK • PHILADELPHIA • PITTSBURGH • ST. LOUIS • SAN FRANCISCO 



(continued from j;age 22) 

they do not wear out in the sense 
of wear in a rope, in· which the length 
of fiber has been shortened and which 
cannot again b~ made as use£ul as 
when new." When used in an efigine, 
oil becomes adulterated with' sus-· 
pended solid impurities and dis~olved 
liquid impurities. The removal of 
these impurities by correct re-refining 
inethods renders the oil fit for use 
again. 

Re-refining of oil is becomipg a 
big business. As early as World .. War 
I it was tested and proved, and now 
re-tefining of crankcase drainings is 
a practice accepted by thousands of 
commercial oil users. In a recent year 
almost eighty million gallons of high 
grade lube oil were re-refined and 
put back into use. Most of the oil
re-refining is done as "custom jobs" 
for industries, airlines, railroads, 
trucking concerns, bus and cab· com
pa:nies, ·and public utility companies. 
The· oil· is collected, treated sepatate- . 
ly, and returned to the company. 
About seventy~five per cent of th~ re
refiners' business is done with com-

MIN.NEAPOLIS 
BLUE PRINTING' CO. 
523 Second Avenue South 

Minneapolis, Minn. 

MAin 5444 

& 

SLIDE RULES AND 

DRAWING SETS 

Agents for 

KEUFFEL & ESSER CO. 

mercial users. Collecting used oil for 
re-refining and sale at filling stations 
is a highly localized, difficult, and 
rather high-cost method of operation. 

It has proved profitable for certain 
major oil users to do their own 
re-refining. Some of the major air
lines like American Air lines and Pan 
American Airways operate their own 
re-refineries. Others, like Eastern Air
lines, send their oil to a commercial 
re-refiner, since commercial refiners 
are able to restore oil to any required 
specifications. A major customer of 
the commercial oil refiners is the 
United States Air Force, which in a 
recent year sent out 2, 700,000 gallons 
of used oil for reprocessing. This 
operation reportedly saved the tax
payers $600,000, and today the Air 
Force gets top grade oil for approxi
mately 20 cents a gallon. During the 
recent war; · re-refining returned I,-
000,000 gallons of crankcase drain
age a month to top grade aircraft 
engine oil specifications. 

triple-refined 

Re~refined, or "further refined" oil 
as it may more properly be called, 
is actually "triple-refined." It is or-

iginally refined from the crude pe
troleum; it is further "refined" in 
the crankcase of the car, where the 
remaining sulfur is oxidized and 
the weaker hydrocarbon molecules 
are broken down; and it receives its 
third refining in the re-refining proc
ess, where these impurities are re
moved along with other accumula~ 

tions. For the refiner of crude oil 
to carry his refining ·process· to the 
extent to which it is carried in the 
crankcase of a car would be eco
nomically unfeasible. 

The re-refining of used oil gener
ally follows the pattern of either the 
steam distillation process or the new
er, lower temperature, vacuum dis
tillation process, both of which are 
used by the petroleum industry to re
fine crude oil. The steps in both. 
processes are essentially the S(lme, ex~ 
cept for the temperatures and pres" 
sures at which distillation and frac" 
tionation occur. Basically the steps 
may be broken down as shown be
low: removal of water and solid par~ 
tides by dehydration and settling; 
sulfuric acid treatment to precipitate 
gums, grease, and other matter; alka
line treatment to neutralize acid com~ 

e There's a K&E slide rule for every purpose. Whether designed 
to meet the modest needs of the beginner or tbe exacting require
·ments of professionals, all K&E rules feature "built in" accuracy 
and reflect the skill and craftsmanship of AmeriCa's most experi· 
enced slide rule manufacturer. 

KEUFFEL & ESSER CO. 
EST, 1867 

NIEW YORK • HOBOKEN, N. J. 
Chicago e St. Louis • Detroit • San Francisco • Los Angeles • Montreal 
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As science advances, and as our coun
try continues to develop its industrial 
might, the business of automatic con
trol gets bigger and increasingly im
portant. 

For the prime force behind the 20th 
century revolution has been and will 
continue to be automatic control. 

So at Honeywell, leader in this field 
for over 60 years, it of course means a 
bigger, more exciting, more challeng
ing job ahead-all of which adds up to 
greater opportunities for engineers and 
scientists. 

And that's why we're always looking 
for men with ideas and ambition to 
grow with us. 

Here at· Honeywell. one out of .. ten 
employees is engaged in research and 
engineering activities. 

Shown below is part of our Aero
nautical Division's analog computing 
equipment, which helps our research 
engineers to develop and simulate 
flight tests on automatic controls for 
aircraft. It's typical of work being done 
by all of the company's eight divisions 
in plants across the country. 

So if you're ·an engineer or scientist 
and like to use your imagination freely 
in such fields as electronics;hydraulics, 
mechanics, chemistry, physics,.· and . a 
wide variety of others, be sure to send 
in the coupon below. 

MINNEAPOLis-HoNEYWELL REGULATOR Co. 
Personnel Dept., Minneapolis 8, Minnesota 

Gentlemen: Please send me your booklet, "Emphasis on 
Research" which tells more about engineering opportu
nities at Honeywell. 
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sistors produced have a range from 10 ohms to 10 meg
ohms and a tolerance of ± 10% and are capable of ·Yi -watt 
power dissipation. The finished resistors are about }1? 
inch long. 

The capacitors are made of a non-porous ceramic, com
posed of magnesium, barium, calcium, and strontium tita
nates, organic binders, and water. They are produced in 
a manner similat to the steatite wafers. After firing, the 
capacitor body is ·.Y2 inch square and 2jl00 inch thick. 
The values of capacitance may be varied from 7uuf to 
;01 uf by changing the relative proportions of the con
stituent minerals. Finally, metal conducting surfaces and 
leads are applied to the capacitor body. 

The circuits are printed on the wafers with silver paint 
using photographic· processes. At ·the same time, the 
notches are coated. The' various tape resistors, titanate 
capacitors, tube sockets and other miniaturized parts are 
mounted on the wafers between the appropriate silvered 
conducting patterns. These parts are soldered or otherwise 
attached to the wafers automatically. 

Uniform wafer-mounted component parts, including 
wafer-mounted coils, toroids, potentiometers, and crys
t::ds ·;ue now ready for assembly into the individual mo-
dules. This is accomplished in a single machine and con
sists of. soldering the· 12 riser wires into the appropriate 

· notches on the six wafers that make up the module. 

The final assembly of the modules into the completed 
electronic circuits is non~automatic. Normally, a set of 
modules is mounted .on 'or between copper-clad base 
plates. Circuits have been etched into the copper surface 
and connect the riser wires of the several modules to form 
a complete electronic circuit. One base plate with six 
modules, for instance, contains all the necessary circuits 
to make a six-tube radio receiver. 

automatic inspection 

During each .stage in the mechanized production, pro
vision is made for complete automatic inspection, both of 
a physical and electrical nature. Printed circuits, resistors, 
and capacitors are compared with their electronic equiva
lents both before and after assembly. The inspection code 
is contained as a part ot the original work sheet used in 
the production of the module. 

Because Project Tinkertoy utilizes mostly unprocessed 
or bulk materials, the system is comparatively free from 
dependence on particular components in critical supply. 

THE MINNESOTA TECHNOLOG, February, 1954 

Electronic equipment produced by conventional hand methods employing 
conventional component parts (left) and an MPE version of the same piece 
of equipment. 

The mechanized production results in a very high pro
duction rate with complete uniformity of electronic prod
ltcts at a high quality-level. Repair and fllaintenance of 
electronic systems is facilitated because a module may be 
replaced easily by another of its own kind. Performance 
of equipments produced by this means appears generally 
equivalent to that obtained from conventional assemblies. 

The project is not to be viewed as the ultimate in the 
design and automatic production of electronic equip
ment.. Greater miniaturization and simplification of design 
as well as improved manufacturing techniques will result 
in an even better product in the future. 

-end-

In the deve . ent flf t1 new jet engine, 
difficulty was encquntered due to the intense heats. 
Since the engine generated ·.temperatures as . high as 
400°F., even usudl heat•resistant insulations .on the 
ignition wires would not stand up. 

Okonite researchers ·were consulted on ·the problem. 
Their investigations led them to recommend Okotherm, 
an insulation of remarkable heat-resisting qualities, 
made by Okonite. Okotherm retains its dielectric 
strength over an extremely wide range of temperatures, 
and was consequently the first electrical cable to gam 
approval for the new engine. 

• • • 
Tough jobs are the true test of electri· 
cal cable ... and installations on such 
jobs usually turn out to be · Okonite. 

insulated wires and cables· 



THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 

THE· WORLD'S LARGEST MANUFACTURER· OF 
ARC WELDING EQUIPMENT 

pounds; water '"rash to remove soaps 
formed in neutralization; mixing with 
special clays such as fuller's earth to 
bleach the oil and absorb certain im
purities; distillation to drive off "light 
ens," moisture, and other volatile 
sub~tances; filtering to remove clay 
and other solids; and blending to 
desired specifications and the use of 
additives. 

In the re-refining process 75 to 90 
per cent of the _drainings to be proc~ 
essed are usually recaptured as good 
oil. The oil may be re-refined many 
times. Some oil in Greyhound· buses 
has been lubricating piston,s for 200,~ 
000 miles. The process, while remov
ing the impurities, usually removes 
all traces of additives put in by the 
refiner of the crude oil. In most cases 
only fifty per ·cent of the original 
amount of additives has to be added 
to the re-refined oil to produce an 
oil of the same quality. 

Aside from the prevalent miscon
ception that oil wears out, re-refiners 
have other false ideas to overcome. 
The confusion existing between re
claimed and re-refined oil and the 
tendency to identify the two as one 
has hurt the re-refiners' business. Re
claiming methods are incomplete and 
inadequate, and are often based sole
ly on ·the removal of. visible solids. 
Various methods of filtration, such 
as through earths, sands, sawdust, pa
pers, rags, fibers, porous blocks, and 
the use of centrifuges have been tried 
to obtain this removal. Since many 
of the harmful impurities found in 
used oils such as moisture, diluents; 
tars, and resins can not be properly 
extracted by filtration, reclaimed oils 
have not been able to live up to the 
impossible claims made for them, re
sulting in prejudice against re-refined 
oil. With · proper re-refining these 
adulterants and diluents are elimi
nated, giving the used oil the body, 
viscosity, viscosity index, and other 
properties of new oil. The viscosity 
index is a measure of the degree of 
change of. viscosity with temperature 
changes, a high index indicating a 
small amount of variance. A good 
quality light or medium weight oil 
will have a viscosity index of 90 or 



a 1000 h. p. bite ..• 
Undoubtedly you will recognize 

this application of a familiar tech· 

nique for studying stresses. In this 

case, it was used to . develop gears 

that are less than 5 inches in 

dia~eter yet easily transmit over 

1000 ·horsepower. 

Inherently, the design and de

velopment of aircraft engines offers 

unusual opportunities for applying 

basic engineering principles 

learned in school. In few other 

places can a technical graduate 

utilize his education and abilities 

more fully :--- gain recognition and 

advancement. 

Many of our engineers who had 

important roles in deve)oping the 

most powerful jet engine known to 

he in production - rated in the 

10,000-pound thrust class 

still in their twenties. 

To those young graduates 

can see the. career possibilities in 
the rapidly evolving field of air· 

craft propulsion, we ca.q. offer a 

real opportunity for growth and 

professional development. 

PRATT, & WHITNEY AIRCRAFT 
Division ·of United Aircraft Corporation 

East Hartford 8, Connecticut 



Gold Lettering - Stamping 
Tooling 

·wE BIND 
Medical 
Chemical 
Magazines 

Law Reviews 

Theses 
Pamphlets 
Text-Books 

COVERS - ALBUMS - SCRAPBOOKS 
Made to your specifications 

F. 0. ERICKSON, 
BOOKBINDER 

downstairs 

GRAY'S DRUGSTORE 

GE. 5765 

save less than 20 per cent. The reason 
for this is that because of frequent 
drainings after their numerous tests, 

discard more oil than 

pollution 

Crankcase drainings are all too 
often dumped into city sewers, left 
to be collected by city sanitation fa
cilities, or poured into rivers and 
streams. The U. S. Fish and Wildlife 
Service and numerous state and local 
authorities have found that dumping 
of used oils causes serious river 
and stream pollution with resulting 
injury to fish and other wildlife, and 
hazards to and interference with navi
gation. Before re-refiners located in 
the Washington, D. C., area collected 
most of the city's oil waste, it cost the 
city tens of thousands of dollars an
nually to collect and dispose of these 
used oils. Now the taxpayers need 
no longer finance ·this operation. 

-end-

trees 
It is not only important to 

what is on the photos, but to know 
where each photo was taken. There
fore, while one set of photos. is being 
inte.tpreted~ another set is being plot
ted, · that is, located with respect to 
a map of the area in which the photos 
were. taken. For each photo plotted, 
a ljttle reCtangle is drawn on an 
ove~lay of the map. 

Most persons can generally cor:.. 
relate things on the· photo to . things 
on the ground, but the interpreter 
needs long experience to be able to 
completely underst4nd the photo; 

After interpretation, a report is 
drawn up, or if anything really sig
nificant is noted, a telegram is sent 
to liigher headquarters so that an 
artillery or air str"il$:e tnight betnade. 
Fairly . good results were obtained 
with this method in Korea. Many 
times an enemy installation was dis
covered by aerial photography quite 
accidentally and it was knocked. out 
within a few ·hours.· 

You can set any radius instantly 

for circles up to 12 inches diameter. 

With this ARROW Quick~Set Ringqeod Bow Combination, a Keuffel 
& Esser Co. quality instrument, you can draw accurate pen circles up 
to 12 inches and pencil circles up to 12% inches diameter. 

More than that, the spring release and ratchet device gives you 
immediate approximate settings, while the micrometer adjustment 
quickly makes them precise. ·The combination is convertible into a 
beam compass by the addition of a 5 inch extension bar. 

University ~ookstores 
University 9f Minnesota 

Main Engineering Building 
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INDING SKILL .OFF:ERS 

REALISTIC· SAYINGS ·yo INDUSTRY 

... another reason why engineers specify JRC Resistors 

Savings in the initial.cost and .. assembly·ofcomponent 
parts are an increasingly important factor to electrQnic 
engineers. That's.why.they depend t1pon IRC for their 
resistor requirements. IRC's mas~ry .of wi.rlding wire 
elements-dating back more than. 25 ·years_,. today pro
vides a wide variety of unique units that offer' realistic 
possibilities. for savings. 

INTERNAilONAL 
RESISIAN.CE. ···flO. 

In Canpda: International· Resistance CC)., ·Toronto, Licensee 
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Higher and higher the speeds; greater and greater the stresses. 

· To match needs which are still beyond . the horizon, the engineer is 

increasingly urging the metallurgist to supply new materials. 

The more efficient engines of today rely upon the use of temperature .. 

resisting molybdenum-containing alloys; the jet engines of the future, 

with still greater stresses and higher temperatures, must rely even more 

upon Molybdenum. 

Climax furnishes authoritative engineering data on Molybdenum 

applications. 

500 
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There has been a change around· here - nothing earth
shattering, but we confuse enough people with this maga
zine anyway; so I'll make an attempt to . explain it. Bud 
Grady has retired to greener pastures as business inan~ 
ager of. E-day. I guess Glesnes · kept the money under 
wraps a little too well around here, so Grady has moved 
on to where he can get his hands on some looL He ·says, 
"It ain't the salary connected ,,vith the job, it's the graft 
1 want!" 

Actua.lly~ this was ·arranged by the LoG Board last 
spring, when Grady and I. tried to file a petition for co
editorships. Rather than have two irresponsible idiots 
loose on the LoG, they suggested that we each take four 
months, thus decreasing the idiocy present at any one 
time. So be it._ Grady has put out a damn good LoG, and 
we all hope his influence lingers on for the rest of the 
year, at leasL 

This editorial-writing racket is a new one to me, so·, 
like a good engineer, I did a litet:aturesearch. Read Ced
ric Adams for three days, then had to quit- I got no 
guts. Read the Daily for a while. Had to quit --same 
reason. Read the Tri b £01~ a few days. Read old LoGs for 
a while. Finally came to the conclusion· that 95 plus per 
cent of.editorials are like this one -got more paper than 
type, and something has to fill the gap. 

Don't stop reading yet, though, because there are a 
couple more things I want to hear myself talk about: 
First, the LoG commemorative issue, souvenir edition, or 
whatever-the~hell we are.goingto call it. A section of the 
MayLoG will be devoted to IT organizations and activi
ties. It will, we· hope, . include the ·societies, honoraries, 
governing boards, engineering frats, and E-day, the· LoG,· 
and any other engineering activities we can find. Group 
photographs, photographs of activities, and a short spiel 
on the organization will be the main part of the section, 
plus whatever else the people (well, maybe not people, 
but staff members) can dream up. We should catch every 
senior in IT, and most of the underclassmen. If we get 
pix of all the boys, girls, et<.::., in engineering, the May LoG 
will be worth saving for thirty years or so, until you. are 
all vice presidents in charge of engineering and rese<~.rch. 
To do this thing right, we need everybody in it- please 
be present when your organization ha:s its picture taken. ' 

Second: The LoG still needs articles of a more personal 
nature. Hobbies, summer or present jobs, research projects, 
hunting trips, girls, most anything will do as a subject as 
long as the engineers will be interested. Drop in at the 
LoG office if you have an idea. We have re-write men to 
help you get it on paper, all we want are the -oh, no, 
I just can't· say it. 

A tie on an engineer on a school day is a sure sign of 
approaching spring- interviews are here again. Two hun
dred companies, ·160 engineers at 1\1innesota. Salaries 
reaching over $400. More summer jobs than ever~ And 
yet all the seniors can remember the dark predictions 

NOTE TO THEE-DAY COMMITTEE1\1EN: H·onest, 
fellas, where I come from, "goon squad" is a term of re
spect. I love you one and all. You're strong, handsome~ 
intelligent and a credit to the profession of engineering. 
Bless you, bless you, bless you. Can I conie back in the 
office now? 



PHOTOGRAPHY AT WORK-No. 7 in a Kodak Series 

Photo raphy 
reads the meters 
2St an 'llf.l 

Dial a call-an accurate register counts it
then each month photography records the total, 

precisely right, ready for correct billing. 

T WENTY-FOUR hours a day, hundreds of thou
sands of dial phones click their demands in 

many central exchanges of the New York Telephone 
Company. 

Little meters keep careful tally of the calls. Then 
the night before each bill is dated, photography 
reads the up-to-the-minute totals in a fraction of 
the time it could be done in any other way. Here is 
an idea that offers businesses everywhere simpli
fication in copying readings on meters, dials or 
other recording instrumentation. 

Photography fits this task especially well for two 
reasons. It is lightning fast. It can't make a mistake. 

This is another example of the ways photography 
saves time, cuts costs, reduces error, improves out
put. In large businesses-small businesses-photog
raphy can do big jobs. In fact, today so many new 
applications of photography exist that graduates 
in the physical sciences and in engineering find 
them valuable tools in their new occupations. Other 
graduates-together with returning servicemen
have been led to find positions with the Eastman 
'Kodak Company. 

If you are interested, write to Business and Tech
nical Personnel Dept., Eastman Kodak Company, 
Rochester 4, N. Y. 

Eastman Kodak Company 
Rochester 4, N. Y. 
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Sound engineering is one of the foundation stones of 
General Electric's leadership in the electrical industry. 
The. importance of the role of the engineer has been 
recognized from the very beginning of the Company. 
Since 1892, G.E.'s Engineering Program-the oldest on
the-job training program in industry-has been affording 
young engineers widespread opportunities for professional 
development. 

Besides the engineering fields briefly described here, 
career opportunities with a bright future are waiting for 
engineers in other important fields at General Electric 

... in manufacturing engineering .•. sales engineering 

installation and service engineering . 0 o advertising 

. . . administration . . o other specialties in engineering. 

RESEARCH-World famous for its achievements in both pure and 
applied science, G-E research is led by scientists whose names are 
known everywhere. The many Company laboratories cover a wide 
range of scientific investigations. Research activities include physics, 
chemistry, metallurgy, mechanical and electrical problems, ceramics, 
and many other fields. 

If you are an engineer interested in building a career 
with an expanding and ever-growing Company see your 
college placement director for the next visit of the G-E 
representative on your campus. Meanwhile, for further 
information on opportunities with G.E., write to College 
Editor, Dept. 2-123, General Electric Co., Schenectady 
5, N.Y. 

DEVELOPMENT ENGINEERING-Development 
engineers are continually obtaining and 
assessing new basic engineering and scien· 
tific knowledge to make possible new de· 
velopments. They serve as consultants to 
help in the solutions of engineering prob
lems, which often require research, experi· 
mentation, and the development of a new 
product or component. 

DESIGN ENGINEERING-To maintain leader
ship in the electrical field, design engineers 
are constantly striving to develop new and 
better products. Their skill is largely respon· 
sible for the steam and gas turbines, motors, 
heat pump, control equipment, and many 
other products. In electronics, they design 
equipment for television broadcasting and 
reception, radar, and other electronic equip· 
ment. 

APPLICATION ENGINEERING-Since much 
equipment today is designed for a specific 
use, the application engineer must have a 
broad knowledge of the industry for which 
a particular product is being designed. Be· 
cause G-E products are widely used through• 
out industry, ima,I]:Jination, determination, 
and a sound kn~wlidge of engineering are 
important asset$ in this ever-growing field. 
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U·S·S CARILLOY electric-furnace aircraft 
quality steel meets every requirement for 
these vital parts. The precision machining 
and expert heat treatment it gets at Cleve
land Pneumatic Tool Company complete 
the job. 

• "Reduced to the most favorable 
degree" describes exactly what hap
pens to the huge U·S·S CARILLOY 
steel ingots from which are formed 
the rugged main columns in the land
ing gears of every B-36. 

To provide the tremendous 
strength and shock resistance re
quired to safely cushion the landing 
impact of 179 tons of bomber weight 
-and, at the same time, to keep 
the weight of the landing gear as low 
as possible-calls not only for steel 
of the highest quality but also for 
unusual procedures in fabrication as 
well. 

Consider these facts. The original 
ingot weighs approximately 37,500 
lbs. From it are produced two cylin
drical columns weighing only about 
1200 lbs. apiece. Approximately 93% 
of the steel is removed by machining 
to proper contour and in hollow
boring the column. When finished, a 

mere 7% of the original ingot is left 
to do the job. 

That U·S·S CARILLOY steel has 
been exclusively selected for this ap
plication-one of the most exacting 
in the aircraft industry-is, we be
lieve, highly significant. The same 
care and skill, the same ability to 
meet requirements that are beyond 
the ordinary, go into every order of 
CARILLOY steel we make-whether 
it's an ingot of giant size or a few 
tons of special steel. 

U ·S·S CARILLOY is just one more 
example of the better steel products 
developed and produced by United 
States Steel. If you are interested in 
additional engineering training, why 
not investigate your opportunities 
with U.S. Steel? For more informa
tion, contact the Placement Direc
tor of your school, or write to United 
States Steel Corporation, 525 Wil
liam Penn Place, Pittsburgh 30, Pa. 



The second most important decision m 

Now, as you near graduation, you are about to make a 
decision-second in importance only to choosing your 
life's partner. 

l'm talking, of course, about that all-important first 
job. Which company will it be? I wouldn't presume to 
answer that question for you. But I would like to empha-, 

, ,size the importance. of this decision. 
You have a lot at stake. The direction your career 

takes will most certainly be influenced. by the company 
'with whicl:;l. you cast your lot. May I offer a few personal 
suggestions. 

••• IF ITS 

Choose a company not for its bigness or smallness, 
but for how it will treat you as an individual. Choose it 
riot only for its engineering activities alone, but also for 
how it is set up to help its engineers develop themselves 
professionally~ Choose your company 'vith an eye on the 
opportunities ahead-and an eye on the future of the 
company itself. Above all, select a: company· that has a 
definite program to help you determine the work for 
which you are best fitted. 

Only you can make this vital detision. 
may be-good luck! 

For inform~tion on career opportunities 
with Westinghouse, consult the Placement 
Officer of your university, ot send for 
our 44-page book, Finding Tour Place 
in Industry. 

Write: Mr. C. W. Mills, Regional 
Educational Co-ordinator, Westinghouse 
Electric Corporation, Merchandise Mart 
Plaza, Chicago 54, Illinois. 







A gentleman staggered up to a 
hotel desk late one night and de
manded another room. "But you have 
the best room in the house, sir," an-· 
swered the clerk. 

"I don't care," ·was the stubborn 
answer. "I want another room and I 
want it quick." 

Realizing that it would do no good 
to argue or reason with him any fur
ther, the clerk turned to the bellboy 
and said: "Move this gentleman· out 
of 505 and ·put him in 508, right 
away. 

Completely satis~ed, the inebriated 
guest moved toward the elevator, of
fedng no word of explanation or 
thanks. 

"Would you mind telling me, sir, 
why don't you like 505?" asked the 
clerk, hardly expecting a sensible an
swer. He got one; however. 

"The darn thing's on fire." 

* * * 
Coed: "But Dad, don't you believe 

that two could live as cheaply as one?" 
Dad: "Reckon yer right. Your moth

er and I are living as cheaply as you." 

* * * 
"I hear you've been to a school for 

stuttering. Did it cure you?" · 
"Peter Piper picked a peck of 

pickled peppers." 
"Why, that's wonderful." 
"Yes, but it's h-h~h-hard as h-h-hell 

to work into an ordinary c-c-c~con-

A small boy's head bobbed up over 
the garden wall and a meek little 
voice said; "Please, l\!Iiss Holcomb, 
may I have . my arrow?" 

"Certainly, young man, where IS 

it?" 
"I think it's stuck in your cat." 

* * * 
He: "Sir, may I have your daughter 

for my wife?~' 
Father: "Bring your wife around 

and I'll see." 

* * * 
Repentant SLA: "Sweetheart, I've 

brought some things for the one I 
love best. I bet you can't guess what 
they are?" 

She: "A pipe and a fifth of bour
bon." 

* * * "\!\Tell, I do say!" said a dear old 
lady upon tasting her first glass. of 
beer, "it tastes exactly like the medi
cine my husband has been taking the 
last 30 years." 

* * * 
"Is my face dirty, or is it my imagina

tion?" 
"Your face is clean. I don't know 

about your imagination/' 

* * * 
"Hello1 Honey/ I could hardly wait 

to tell you what's happened . . . Dad's 
cut off my allowance/ I had to sell my 
car and drop my fraternity,, but we can 
still have fun just .. · . Hello? ... Ann? 
.... Hello? ... 

"Johh,11 she called, "whdt's the mat
ter?" 

From downstairs came a low mumble. 
"I'll teach those damn goldfish to bark 
at me." 

* * * asked 

The 

rocks/' the 

* * * After watching a drunk try to unlock 
the door to his house without success/ 
a policeman went over and asked if he 
might handle the key for him. · 

"No thanksh/'· the inebriated chap 
answered. "I gotta pretty good hold on 
thish key. You try to grab the house." 

That'$ all-for this issue, but we'll be back. 
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After completing his general training which brought him in 
contact with all departments, Richard J. Conway decided that 
manufacturing engineering was his field. He says, "I chose the 
Manufacturing Engineering Department after completing my 
,general training at Worthington because as a graduate in In
dustrial Engineering I can learn the practical aspects of my 
field while applying. theory I learned in college. 

"The personnel of this department work together as a team 
toward. the solution of the numerous problems which arise 
daily. We have the cooperation of all other departments in the 
corporation in getting the necessary facts pertinent to the solu
tion of these problems. In the course of our day it may be 
necessary for us to meet the Plant Manager, Chief Engineer, 
Comptroller, several department heads, clerks; foremen, rna-

FOR. ADDITIONAL. INFORMATION,.see your College 
Placement Bureau or write to the Personnel and Training 
Department, Worthington Corporation, Harrison, N. J. 

chinists and many others throughout the comp~any. 
"I have contributed to the solution of many problems han

dled by this department including metal spraying, machining 
procedures, purchasing new equipment and designating proper , 
dimensions to obtain desired fits between mating parts. 

"I enjoy my work because I'm doing the.work I want·and 
my formal· education is being supplemented with practical 
knowledge gained from the tremendous wealth of knowledge 
available to me at Worthington. I know from personal contact 
with many other departments in the Corporation that Wor
thington can and will find their young engineers a spot which 
will give them the same opportunities as have been afforded me." 

When you're thinking of a good job, . think higk--think 
Worthington. 



Timken · bearings hold spindles in rigid alignment 
because line contact between rollers and races gives 
spindles wide, rigid support. Because the tapered 
design· of Timken bearings lets them take radial and 
thrust loads in any combination, deflection is mini
mized, end-play and chatter eliminated. Spindles 
maintain their accuracy, year after year. 

duced in volume-yet with extreme precisjon. Naturally, 

they had to be sure the lathe spindle would be held rigid. 

To solve. their problem;· they ·mounted the spindle and 

t 
------------------------------------------------------------

nt to learn more about 
bearings or iob opportunities? 
Many of the engineering problems you'll face after 
graduation will involve bearing applications. For help 
in learning more about bearings, 
write for the 2 70-page General In· 
formation Manual on Timken bear
ings. And for information about the 
excellent job opportunities at the 
Timken Company, write for a copy 
of "This Is Timken". The Timken 

·Roller Bearing Company, Canton 
6, Ohio. 

NOT JUST A BALL 0 N JUST A ROLLER o::J THE TIMKEN TAPERED ROLLER ct:J 

BEARING TAKES RADIAL ~· AND THRUST -ID- LOADS OR ANY COMBINATION 



hen ver fastenin 

onsider ELASTIC STO UJS 
THE RED 

lOCKING COI.I.AR 

It is threadless and resilient. Every bolt impresses 
(but does not cut) its full thread contact in the 
Red Elastic Colfar to fully grip the bolt threads. 
In addition, this threading action properly seats 
the metal threads-and eliminates axial play 
between bolt and nut threads. All Elastic Stop 
Nuts-regardless of type or size-lock in posi
tion anywhere on a bolt or stud, maintain 
accurate adjustments and seal against liquid 
seepage. Vibration, impact or stress reversal 
does not disturb prestressed or positioned set
tings. 

Whenever fastening presents a problem-ESNA isready with a quick 
answer. More than 3000 types and sizes of self-locking vibration-proof 
fasteners_-plus the "know-how'' of ESNA engineers-are available here 
atESNA. 

ESNA has long been known as "design headquarters" for self-lock
ing fasteners. Accepted by Army, Navy and Air. Force, virtually every 
aircraft built in the past decade has been Elastic Stop Nut-equipped. On 
the railroads, in the oil fields, on automobiles and construction equip
ment, Elastic Stop Nuts manufactured to exacting quality control stand-
ards, are doing specialized jobs every day. : 

Be familiar with the design help ESNA offers. Write us for details 
on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330 
Vauxhall Road, Union, N. J. 
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IF ONE WERE asked for a definition of physics one 
.· might well reply that it is the study of anything in the 

· physical world that is interesting. When one realizes 
that physicists' interests range ftom the investigation of the 
tiny particles found in the nuclei of atoms . to the forma
tion of galaxies and include studies of the interaction of 
matter and radiation in all possible ways, such a definition 
can be given with considerable justification. Physics is 
studied for the sake of learning more about the funda
mental laws of nature- usually with no immediate prac
tical applications in mind. 

In years past the adaptation of new discoveries was gen
erally a ,slow and tedious process. For example, although 
electromagnetic induction, which is the basis for the oper
ation of the modern electric generator, was discovered in 
1831, the world was not prepared to exploit the discovery 
for many years and it was not until the early 1900's that 
extensive use was made of electricity. For this reason the 
man. on the street has seldom associated the physicist with 
technological advances. The rapid utilization today of 
fundamental discoveries is well demonstrated in the field 
of atomic energy. Nuclear fission was discovered in 1939; 
in 1945 the first practical application, in this case a bomb, 
was completed. In a few years one can expect to have 
nuclear power plants in operation. 

The recent war demonstrated in a spectacular manner 
the potential of science. Without irt any way discrediting 
the great contributions to the defense program made by 
"practical" men, it must be recognized that it was the so
called ''long-haired scientists" who, becauseof their funda
mental approach to new problems, were able quickly to 
adapt themselves to the problem of developing the decisive 
weapons based on new principles and thus became the 
practical men of. the day. 

Because of the realization that new products come only 
through researcb. and development, the demand for indi
viduals highly trained in mathematics and science is 
particularly great. The growing complexity of engineering 
and the extensive use in funadmental· research of so-called 
engineering· devices and methods have brought the engi
neer and the pure scientists so close together that in many 
areas they cannot be distinguished. The engineer can no 
longer he:! satisfied with mere empirical facts; the research 
scientist, if he is to accomplish anything, must have the 
practical approach of the engineer. 

· (It is interesting to note that five of the present staff of 

10 

how 

The primary purpose of a curriculum in physics is to 
direct a student toward a career in research. Thus, a 
necessary characteristic which a potential student must 
exhibit is an interest in why things are as they are. One 
who is 'merely interested in substituting into formulas 
without attempting to understand the fqrmulas is not 
likely to succeed as a scientist. In engineering there are 
opportunities for individuals having a wide range of 
technical attainment; in the field of physics one must 
have that something which enables him to. get good grades 
in courses in mathematics, physics and chemistry. 

As is pointed out in the Institute of Technology Bulle
tin, a physics major may in the first two years take either 
the basis curriculum for the School of Chemistry or the 
College of Engineering. In following years he takes addi
tional courses in mathematics, chemistry, electrical engi
neering and physics as well as :the non-technical courses 
prescribed for all LT. students. A student with an honor 
point average of 1.80 or better and satisfying certain other 
requirements m·ay enter graduate school at the end of 
four years. 

A survey of practicing physicists indicates that their 
decisions to become physicists were made at widely dif
ferent stages irt their careers. Some decided in high school 
days, others while college undergraduates, and still others 
after completing an undergraduate course in some other 
field. The basic similarity of· the technical fields. has been 
recognized by the Institute of Technology in its introduc
tion of the common progran1 for the first two years of 

(continued on page 28) 



I T IS ALMOST literally true that all modern engi
~ neering is, in one form or another., a part of applied 

mathematics. Even the lathe operator, whose only job is 
to reproduce a mechanism designed by someone else, must 
use mathematics in an elementary form to be sure that his 
measurements are correct, that his threads have the right 
pitch and that there are the correct number of them to 
the inch. In such an elementary problem there is no 
necessity for a background of years of intensive training 
in advanced mathematics. On the other hand this simple 
example serves to show the dependence on mathematics, 
of engineering even in its simplest aspects. If one considers 
the increased complexity of the problems involved as one 
goes from the construction of simple ·elements to ·the 
design of intricate mechanisms one understands even more, 
not only the increase in this dependence, but also the in
crease in difficulty and .complexity of the mathematics 
involved. 

While it is true that most engineers are themselves 
trained to a considerable extent in mathematics, it is also 
true that the increased complexity of modern engineering 
problems makes it almost impossible for the engineer to 
have enough ·training in mathematics. As .a consequence 
he mu:st turn to someone '\<Vho does have such a back
ground~ the applied mathematician. It would be difficult 
to say in a great many cases whether a problem is funda
mentally one for an engineer with some mathematics or 
for a mathematician with some knowledge of engineering. 
The ideal is achieve.d if there is teamwork on the part 
of both,·· and industrial concerns are coming more and 
more to realize that it is not only invaluable, but actually 
necessary, to have a staff of people who have been trained 
mathematically beyond the stage of most engineers. 

A few samples of the kind of problems which might be 
turned over to an applied mathematician will serve to 
illustrate the point. 

The first examples which .come to mind are, of course, 
those which we consider to be most mathematical, that is 
the design and operation of modern digital and analog 
computers. These are the so-called "electronic brains" 
which are so popular with the newspapers. In those com

. panies designing and building such computers two major 
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other problems 

While these examples are obviously closely related to 
mathematics, similar problems arise in many other ·fields. 
A partial list of the many industries which require mathe
maticians and the kinds of· problems they treat would in
clude aircraft companies with such problems as stress 
analysis, vibration and flutter, and wind tunnel design; 
oil refining companies which need to know answers to 
questions concerning heat transfer and diffusion (and 
again problems in stress and vibrations); communications 
industries such as radio, television, and telephone with 
some highly complex mathematical problems in such 
things as dialing systems for, automatic long distance calls. 
Such a list is endless. It would almost be safe to say that 
all major technological industries require ih varying de
grees the services of mathematicians. Even piano manu- · 
facturers use them. 

In addition to the private industries, there are also 
many governmental departments which require mathe
maticians- the Atomic Energy Commission, the ballistics 
departments of the armed services, the general research 
and development units which have so many phases they 
cannot be stated. 

Specifically, a good many of the problems involved must 

(continued on page 32) 



ECENT DEVELOPMENTS in 
the design of wooden structures 
have increased the importance 

of this material to engineers. Both a 
new versatility in timber design and 
the increased complexity of timber 
structures have contributed to this 
new interest. A prefabricated or mass
produced house magnifies the effect of 
a small saving in material from more 
efficient design. Cost reductions which 
are minute on a single structure are 
large if they can be realized on one 
hundred or more units. 

On the University of Minnesota 
campus, the indoor sports arena is a 
massive structure supported by a 
timber frame. The trussed arches 
forming the skeleton of the building 
are constructed from glued laminated 
wood. Boards about one inch thick 
glued and joined into a curved beam 
about two feet deep form the boards 
of these trusses. This new process has 
made wood a substitute for steel in 
times of material shortages, and often 
a competitor as well as a substitute. 

improvements 
Of the many recent innovations in 

structural timber there are perhaps 
three that are outstanding. These de
velopments are: 

1. A system of grading structural 
lumber that enables the designer to 
depend on the strength and other 
characteristics of this rather variable 
material, 

2. Metal shear connectors used in 
communication with bolts to improve 
the efficiency of timber truss joints, 
and, 
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3. Glued laminated lumber with 
its new architectural and structural 
potentials. 

Structural lumber grading is only 
one result of the wood research done 
by the U. S. Forest Products Labora
tory. This division of the Department 
of Agriculture is located at Madison, 

'Wisconsin, and is operated in cooper
ation with the University of Wiscon
sin. Since its founding in 1904, the 
laboratory has performed hundreds o( 
thousands of tests on small samples of 
various woods. They have also tested 
the strength of many thousand full
sized timbers to determine the effect 
of knots and other defects, moisture 
content, and fatigue on their strength. 

Knowledge of the strength of the 
materials he uses in design is one of 
the basic tools of the structural engi
neer. With wood this is a unique 

. problem, because every saw log is dif
ferent. Boards cut from these logs 
reflect this difference as well as varia
tions in cutting and curing technique. 
A fundamental weakness of wood is a 

. tendency to split, or shear, one annual 
growth ring layer from another. 
Boards cut with the grain running up 
and down perpendicular to the·· usual 
direction would . be useless. In a real 
case this grain 1nay slope, say, fifteen 
degrees from the long axis of . the 
member. This sloping grain would 
also seriously affect the strength of 
this board. 

Sloping grain, knots, and other 
problems plagued timber designers 
for many years. The engineer was 
forced to reduce the strength of clear 
wood by an estimated "factor of safe
ty" in order. to allow for these de-

fects. Since the reduction was not too 
scientific it had to be excessively large 
to be really safe. The result was over
ly large members in wooden struc
tures without anyone really knowing 
what size they should be. 

report 
In 1923 the Forest Produds Labora- . 

tory published a report on specifica
tions for structural. lumber. This re
port was a result of all their tests and 
experience in timber design. Under 
the encouragement of Herbert 
Hoover, then Secretary of Commerce, 
this specification was rapidly adopted 
by the members ofthe National Lum
ber Manufactures Association. 

As a result of· this lumber grading 
technique structural timbers are avail
able from all the common species of 
hard and soft woods. Most species are 
available in several grades specified by 
their allowable bending load in 
pounds per square inch and the direc
tion of load they are to take. For ex
ample a 1350 Douglas Fir beam can 
carry a load on its narrow side that 
produces a fiber stress of 1350 pounds 
per square inch. 

Allowable loads are different for 
various directions of stress with 
respect to the grain of the wood. 
These other strengths are specified for 
each bending strength grade by the 
code. Thus when a designer specifies 
a particular type, class, and grade of 
wood he knows what strength he can 
depend on. Weaker grades command 
a lower price enabling the engineer 
to get the strength he requires at a 
minimum. cost. 
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With a tt=ndency to $plit along the 
grain, the Achilles' heel of lumber, 
timber trusses were very difficult to 
design. A truss requires some method 
of transferring stresses from one mem
ber to another. For efficiency this joint 
should be strong enough to transfer 
the maximum allowable stress to the 
piece that it connects. Unfortunately, 
lumber comes in uniform cross sec
tions and a hole in the end will 
weaken the entire piece, if a force in 
the hole tends to split the wood. 

At Salt Lake City the builders of 
the Mormon Tabernacle had an in
teresting solution to this problem. 
This large, century old building has 
arched wooden trusses spanning near
ly one hundred feet, holding up the 
roof. At the time the building was 
constructed, the builders had very 
little iron and were forced to use 
wooden pins instead of even nails. 
Their trusses had double chord mem
bers spaced far enough apart so that 
the struts and posts could fit between 
them. Hard wood pins driven through 
the three timbers formed the connec
tion. Splitting was prevented by wrap
ping the entire joint with strips of 
wet green rawhide that shrank tight, 
clamping the entire assembly with a 
tremendous force. 

Metal timber connectors use. a truss 
design similar to that of .the Mor
mons. The connectors are devices 
used in conjunction with bolts to 
improve the efficiency of a bolted 
connection. There are several types, 
but essentially they are rings 2Y2 or 3 
inches in diameter and half an inch 
deep bertt from flat steel strips. These 
rings fit into precut grooves on the 
faces of the pieces to be joined. Bolts 
passing through the wood at the cen-
ter of the ring clamp the assembly to
gether. Timber connectors spread the 
shearing stress over a wide area to 
form a simple, efficient joint. 

Trusses assembled with timber con
nectors are not esthetically beautiful, 
but they do save a lot of material. 
Most mass-produced and prefabricat-

ed houses use these trusses in place 
of the usual ridge pole and rafter type 
of construction. This use is a good 
indication of the economy of ring 
connected trusses. 

Material shortages duririg World 
War II accelerated the development 
of glued laminated timber. The in
dustry started during the 1920's, but 
not until other materials were in 
critical demand, were the potentials 
of laminated wood recognized. Build
ings, aircraft frames, and ship keels 
were all ·made ftom this wood. Non
magnetic mine· sweepers were built 
entirely of wood-a job which would 
have been impossible early in the 
war, if solid one piece timbers had 
been used. 

Glued laminated lumber is not sim
ilar to plywood. Plywood has thin 
layers of veneer glued with the grain 
of adjacent pieces at right angles. 
Much thicker ·boards are bonded to
gether, with the grain in all running 
essentially parallel, to form glued 
lamimited timber. The result is sim
ilar in form and strength of a large 
solid timber. 

effects 

Architectural effects impossible with 
any other material form the most im
portant advantage of laminated lum
ber now. A survey of the new 
churches in Minneapolis shows many 
using exposed laminated rigid frames 
to support the roof with stark, simple 
strength. The clean curved lines of. 
these frames have a beauty, un
matched by any other type of con-
struction. 

A second important advantage of 
the laminated timbers is their almost 

About the Author ••• 

feet or more in length are not un
common in bridges and long trusses. 

In addition, there are several cost 
reducing advantages with laminated 
lumber. Lower strength lumber can 
be used in the center of a beam where 
the stresses are lower. Thin boards, 
used for the laminations, are easier to 
season than large, solid timbers. They 
are not susceptible to the cracks and 
checks which reduce the strength of 
larger solid pieces. A variable strength 
beam can be designed with laminated 
lumber so . that . the strength just 
matches the load applied. 

cost 

Unfortunately, the cost reducing, 
advantages of laminated lumber are 
outweighed· by the high cost of fabri,. 
eating glued members. The work· and 
equipment required for construction 
is somewhat more expensive than the 
wood which can be saved. 

Thus, laminated lumber has been 
most useful as a substitute for critical 
materials and as a unique architectur
al tool. Nevertheless, costs are being 
constantly reduced and the preferred 
use of laminated lumber is growing 
more common annually. · 

All three of these innovations in 
wood: structural grading, timber con
nectors, andglued laminated lumber, 
have· been developed by the combined· 
efforts of government and industry; 
Their work has resulted in new use,. 
fulness for lumber and a continued 
conservation of our timber resources. 

-end-

James Comfort is a Civil Engineering-Business Ad
ministration senior, with more honors and activities 
than we have room for. Among other things, he is a 
member of Beta Theta Pi, Tau Beta Pi, Chi Epsilon, 
Grey Friars, and Silver Spur. He has been on AII-U 
Congress and the Senate Committee on Stuqent 
Affairs. In his spare time, he likes to ski. After gradu
ation, Jim sees the long arm of Uncle Sam reaching 
for him. 
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Photos cmt1'ie.~y of St. 

This- group, headed by Mike McGuire, had as the basis of Group II 
its solution the idea of minimum change. The group retained 
many of the existing buildings, allowing the downtown area to 
remain in approximately the same place. The light manufactur
ing area was likewise left relatively unchanged in its present 
location; east of Sibley and north of Tenth Street, inside the 
northeast curve of the ring road which encircles the Loop area. 



streets 

pedestrian way, which bridges over former streets, avoids 
cross-traffic between vehicles and pedestrians and provides 
service docks, parking areas, and truck waiting areas below. 

The general pattern of buildings proviqes a myriad of ope 
courts· and piazzas while volume zoning tends to establish an 
interesting skyline along Kellogg Boulevard, which has been 
widened to include the present Fourth Street. The river bluff 
park, which would be established by this widening, becomes a 
civic mall with post office at the eastern end, the western end 
being terminated by the. courthouse, art center, and other civiC 
and recreational buildings. The department store and shopp 
district would remain at its present location, but with much 
modeling taking place. 

The inter-regional highway system, which would connect 
Twin Cities with other major terminals, approaches the d 
town area and forms a peripheral· loop around it. This loop is 
bounded by Kellogg Boulevard on the south, the new Mississippi·. 
Street-Broadway Street highway on the east, and an elevated 
highway which begins at Pleasant Avenue on the southwest 
and continues northeastward across the city at a point south of 

(continued on page 52) 



HE TELEVISION camera has been turned into the eye of 
a simple and ingenious computer to count microscopic 
particles such as blood cells, bacterial cultures or grains 

of photographic emulsion. The .system, known as the "sanguine
meter," was developed by RCA in conjunction with the Sloan-

Kettering Institute. 
The equipment was devised to provide a simple/ rapid and 

accurate· mass method of taking blood counts to detect the 
first signs of radiation sickness in the target area of an atomic 

bomb. 
In operation, the camera tube of the sanguinometer, scan-

ning the screen under the microscope, sends out video pulses 
as the scanning beam strikes the images of the particles to be 
counted, and the pulses in turn actuate an electronic counter~ 
As in all television processes/ the beam scans its field of vision 
from side to side, progressing-downward in a series of parallel 
lines. The lines are so close together that in a normal micro
scopic magnification each particle to be counted interrupts 
several lines as the scanning beam moves across the field, 
and produces several pulses per particle. This means that large 
particles will interrupt more lines than small ones, and that the 
counter will not be able to distinguish between a large number 
of small particles or a small number of large particles. 

averages 
This obstacle was overcome by a diameter compensation cir

cuit that is able to determine the average size of the particles 
by taking account of a direct relation between the average 
time duration of the pulses and the diameter of the particles. 
This indicates the number of video pulses created by each par
ticle, a figure that is electronically fed into the counter where 
i1 decides the total number of pulses to give an automatic 

reading of the actual number of particles. 
Once the slide is prepared and put under the microscope, 

the operator manipulates a single control knob on the count-. 
ing meter until a "magic-eye" tube on. the meter case is 
closed. This indicates that compensation has been made for 
the average diameter of the particles counted. It is then neces
sary for the operator only to read the meter to determine the 
number of particles in the field of the microscope. 

Readings taken by the sanguinometer of various points over 
the surface of a given specimen were found to vary by as 
much as 20%, since blood cells or other particles generally 
are distributed unevenly in any given sample. The computer, 

16 

however, can easily take a number of readings and permit an 

average to be arrived atrapidly. 

USSIAN was translated into English by an 
electronic «brain" for the first time. Brief 
statements about politics, law, mathematics, 

chemistry, metallurgy, communications, and mili
tary affairs were submitted in Russian by linguists 
of the Georgetown University Institute of Lan
guages and Linguistics to the famous 701 com
puter of the International· Business Machines Cor
poration. The giant computer, within a few seconds, 
turned the sentences into easily readable English. 

A gid who didn't understand a word of the lan
guage of the Soviets punched out the Russian mes
sages on IBJ\1 cards. The «brain" dashed off its Eng
lish translations on an automatic printer at the 
breakneck speed of two and a half lines per second. 

"Mi pyeryedayem mislyi posryedstvom ryechyi," 
the girl punched; The 701 responded: "We trans
mit· thoughts by means of speech." 

"Vyelyichyina ugla opryedyelyayetsya otnosh 
yenyiymn dlylni dugi k radyiusu," the punch rat
tled. The "brain" came back:·· "Magnitude of angle 
is determined by the relation. of length of . arc to 
radius." 

A handful of men had been individually engaged 
in research at various institutions for almost a 
decade to make a· machine convert the meaning of 
words clearly from one language to another. No 
practical results were achieved until Georgetown 
a year and a half ago enlisted the aid of the most 
versatile electronic "brain" extant, the IBM 701. 

This amazing instrument was interrupted in . its 
16-hour-day schedule of solving problems in nuclear 
physics, rocket. trajectories, weather forecasting. 
and other mathematical wizardry. Its attention 
was turned at brief intervals from these lightning
like numerical calculations to the altogether dif
ferent consideration of logic in an entirely new 
and strange realm for giant electronic data pro
cessing machines: the study of human behavior
specifically, the human use of words. The result, 
was an unqualified success. 

-end-

THE .MiNNESOTA TECHNOLOG, 1\!Iarch 1954 



EXACO OMBUSTION 

(EDIToR's NoTE: The TCP men
tioned in this article is not the same 
as the TCP advertised by several gruo
line refiners. That TCP stands for tri
cresyl f?.hosphate) an organic der-iva-
tive of phosphoric acid.) 

HE Texaco Combustion Process 
is a method for operating the 
combustion phase of the cycle 

an ordinary engine so that knock 
does not occur regardless of the oc
tane number of the fuel or the com~ 
bustion ratio or supercharge of the 
engine. TCP is relatively insensitive 
to fuel volatility and it readily han
dles fu~}s of· a broad boiling range, 
sL1ch as lOOF to 600F. TCP also allows 
a wide range of mixture strengths to 
be burned. These improvements re
sult in more miles per gallon of fuel 
and more gallons of fuel per barrel of 
crude petroleum. 

TCP? To understand 

an ordinary engine, ·that is, an engine 
operating with a spark ignition and 
a premixed charge. ' 

In the ordinary engine, when the 
piston is nearing the top of the firing 
stroke, the fuel~air mixture is being 
compressed, the temperature is in
creasing rapidly, and the spark has 
ignited the vaporized fuel. At this 
point· the spark starts to burn the 
fuel and cteates what is called a flame 

Ignition in conventional engine. 

of the cylinder, the unburned portion 
of the mixture is getting hotter and 
hotter. Sometimes this unburned por
tion ignites spontaneously before the 
Hame front gets to it. This is knock
and if severe, it can speedily ruin an 
engine. · 

Therefore, the knock problem re" 
solves itself into a race between nor
mal combustion and spontaneous ig
nition. The petroleum industry ·has 
given normal combustion quite a 
boost by providing, at great manufac
turing expense, high octane fuels. 

·time 

The TCP engine takes advantage 
of a key factor: time. How long does 
the mixture stay in the cylinder be
fore it burns to power the car? Here 
is how this new engine works: 

mixture. First, the air is introduced into the 
:Meanwhile, over o~ the opposite side combustion chamber~ past a shrouded 
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valve which directs the air in a swirl
ing motion. The air goes around in . 
the cylinder like . a small tornado, 
about 400 miles per hour at times. 
:Next, the fuel is injected through a 
spray nozzle into the revolving air 
stream. The vaporized mixture is car
ried downstream to the spark plug 
where it is ignited .. The first part of 
the mixture is already burning as. the 
rest comes along. The remainder of 
the fuel is introduced into this flame 

· stream. 

I-FUEL SPRAY 
2-COMBUSTIBLE AIR-FUEL MIXTURE 
3-FLAME FRONT 
4 -COMBUSTION PRODUCTS 

Ignition in TCP engine. 

(continued on page 36) 









YLON, TECHNICALLY de
fined, is "a generic term for 
any long-chain synthetic poly

meric amide which has recurring 
amide groups as an integral part of 
the main polymer chain. It is capable 
of being formed into a filament in 
which the structural elements are ori
ented in the direction of the, axis." 
Practically, nylon is the first and most 
important in the series· of new textile · 
materials. developed recently. 

"Made from coal and air" is a 
term often applied to nylon manu
facture. These basic ingredients, after 
a series of complex chemical reactions, 
may end up as the shirt on someone's 
back. For the benefit of chemistry ma
jors, here is an outline of the reaction 
sequence beginning with .benzene: 

"Nylon salt", the end-product of 
these reactions, is ground and· dis
solved in water. In this form it can be 
easily handled and shipped to manu
facturing sites. 

At the manufacturing site, part of 
the water is evaporated and the ny
lon &alt placed in an autoclave. Here 
the salt polymerizes into nylon. 

The resulting compound, in this 
case,· is known as "nylon 66" because 
of the two 6-carbon constituents. It 
has a molecular weight of about 10,-
000 and melts at around 260 F. 

the 

by David Rosekrans 

autoclave, cooled, and ground info 
chips for the spinning process. In this, 
the nylon is melted and pumped 
through a spinneret. A spinneret is a 
metal disk about the size· of a silver 
dollar, pierced with tiny holes to 
form the nylon into strands. The 
strands may be left ,as single fibers, 

The uses of nylon are both indus
trial and domestic. First, in 1940, 
ladies' nylon stockings began to re
place silk ones. Since then the list of 
products has grown in all directions; 
The properties of nylon make anal~ 
most ideal fabric. It is strong, wear
and tear-resistant, elastic, resilient, 
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called monofilaments, or may be spun 
to form a yarn. In either case, the 
nylon is stretched over a set of rollers 
to about four times its original length. 
During this stretching, the long poly
meric molecules are pulled lengthwise 
in the strand. It is this lengthwise ori
entation of the molecules into bun
dles that gives nylon its strength, 
elasticity, and smooth finish. 

("N'l'LOtJ 'oL\\."T") 

and is moth- and mildew-resistant. It 
is non-irritating to the body, ·willnot 
support combustion, and can be 
thermo-set. It washes easily and dries 
quickly. 

Applying these properties to a few · 
practical_ uses will· show how good· ny~ 
Ion can be. Rope made of nylon is 
strong enough, yet light enough, 

(continued on page 44) 
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Compiled by William Cordes 

THE PR013LE1VIS 

area of this lot? 

x cos2x- cos2x- sin2x + 1 _:_ 0. 
(Find all values of x less 

than 360°) 

If three ,equal rails will fence three 
acres, how many acres will four rails 
fence? 

5 
A hole d units in diameter is bored 

in a sphere D units in diameter. 
What is the volume removed? 

The answers are: 

1 Top diameter, 11.04 in.; bottom, 6.624 in. 

2 n == 5, -1. 

3 51r3a2j6. 

4 55.0387 lbs. 

5 

6 71% Sn, 29% Cu. 

7 
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131 Coffman Union, MA 8158 Ext. 517 University of Minnesota, May 7-8, 1954 General Chairman, John B. Ahlquist; Business Manager, Robert B. Grady 

IGHT NOW is a good time to put a big black ring 
around three dates on your calendar: April 23, May 7, 
and May 8. These dates have been set aside for the engi

neers to howl. On April 23 is the Little Black Bo0k Donee and 
the main part of E-Day will be held May 7-8. 

Several years ago some enterprising· soul decided that the 
engineering students needed a little help to find nice girls (or 
just plain girls) to date; It seems that it is kind of hard to dig 
up a date from a class of 100 men and one or two girls. At 
the time the Black Book Dance was started males outnumbered 
females by 5 to 1. Conditions are a little better now (about 3 
to 1) but the engineers liked the idea of o huge date hunt so 
well that the Black Book Dance has become a permanent part 

of E-Day. 

This year the Black Book Dance will be held Friday, April 
23, in Coffman Union from 9 to 1. There will be dancing iri 
the Main Ballroom and the Cafeteria and probably in the 

. halls too. If you know so many beautiful girls that you have a 
hard time deciding which one to take out you won't have to 
attend the Black Book. But if you could use a new name or 
two on that list of yours, don't miss this big event. Every year 
over two thousand (that's right, 2000) girls from all over the 
Twin Cities attend. This horde is made up of secretaries, nurses, 
co-eds, and just about every other class of eligible females. 
And if any engineer can't find some one to his liking when the 
girls outnumber the men 2 to 1, well he had better tprn in his 
slip~stick and tranSfer into General College. 

The main part of E-Day will come on Friday and Saturday, 
May 7~8. The real celebration starts off after second hour 
Friday when classes in IT are dismissed for the rest of the 
week-end. At about 10:20 the huge, unusual, probably beat
up, E:-Day parade should arrive on campus (Foresters permit
ting). If you have never seen an E-Day parade, you·· have 
missed· what is doubtless the most unusual parade anywhere. 
There is a band and convertibles with pretty girls sitting up in 
the bcick just like most parades, but here the resemblance 
ends. The fellows redly let their imaginations go and usually 

. come up with floats that are unusual to say the least. 
The traditional Knighting ceremony follows the arrival of the 

parade. Everyone congregates around the steps of Main En
gineering to watch the graduating seniors kiss the Queen can-

by J. B. A . . 

didates. The seniors also get a chance to kiss the Blarney 
Stone and are knighted by St. Pat: Then the E~Day Queen is 
crowned and everybody goes over to the Lunc~eon. 

_ The E-Day Luncheon has been passed. up by a lot of stu
dents in the past. Probably becausethey didn't know about it. 
But where else can you get a dinner at less than cost. This 
year the Luncheon will be in the Main Ballroom of Coffman 
Union so that there will be room for everyone. We have a line 
on two terrific speakers and you will have a chance to meet 
your professors and, of course, the E-Day Queen and her four 

attendants. 

field events 

Friday afternoon will be taken up with the Field Events. 
There is an event for just about everyone. You can enter in 
bowling, golf, tennis, ping-pong, baseball, and a lot of other 
events. There are trophies~ medals, and some pretty nice 
prizes for all the winners and runrierups. · 

Friday evening there are two big features. Starting first will 
be the Industrial Exhibits and Engineering Open House. From 
7 to 12 you can view displays set up by many local and na
tional firms showing their newest. products a'nd special equip
ment of interest to engineers and the· general public. Many 
new firms have been contacted and asked to show their prod
ucts to make the Industrial Exhibits· bigger and better than 

ever before. 
At the same time you can take in the exhibits set up by the 

professional societies and departmental groups in IT. Most of 
the engineering buildings will be open and there will be many 
unusual displays of interest to engineers, their friends, and 
families. If you miss the Friday nite run, you can see the ex
hibits Saturday from 9-12 AM. 

show 

At about 7:30 PM will bethe first performance of theE-Day 
show (as yet unnamed). This year the productipn will feature 
unusual props (but not the same ones used last year) and the 
type of humor that won't shock your, parents and girl friend out 
of their shoes., And there is a rumor going around that some 
real high class talent (live, real, honest to goodness girls) will 
be in the show. There is a second performance at 9:30 PM. in 
the Coffman Union . 

(Saturday, May 8, will see the finals in the field events and 
contests. In the afternoon you can attend the E-Day picnic. 

(continued on .page 48) 
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.. filled here· 
It takes tons and tons of materials 

to fill the prescriptions that give strength and stamina to the steel you use 

THE STEEL that's everywhere-in your automobile, in 
trains, machines, and buildings-is sttoriger and more 
enduring because it has been treated with special 
"vitamins and tonics." 

STEEL GETS ITS VITAMINS from the industry's 
"drugstores"- the plants where alloying metals are 
made. Here, prescriptions usually call for ingredients 

. by the ton. Their huge "mixing howls" are white-hot 
electric arc furnaces, in which temperatures reach over 
3,500 degrees Fahrenheit. 

These alloying metals are refined and concentrated 
forms of both rare and common metals. Among them 
are chromium, boron, silicon, tungsten, columbium, and 
vanadium. Individually, or together, they give steel du
rability, toughness, hardness, rust and corrosion resist
ance, and other special qualities. Chromium, for exam
ple, is the secret of making steel stainless. 

VARYING COMBINATIONS of these and 
alloys are added to every ton of molten steel produced 

_today. Without them we wouldn't have the hundreds 
of different kinds of steel that do so much for all of us 
in so many ways. 

MORE THAN 50 ALLOYS-The people of Union 
Carbide pioneered in the development and production 
of alloying metals. They produce more than 50 different 
alloys for steel and other metals that go into products 
that serve you. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES, and PLASTICS. Write for booklet K-2. 

UNIO CARBIDE 
AND CARBON CORPORATION 
30 EAST 42ND STREEt I!£!I!I NEW YORK 17, 

In Canada: UNION CARBIDE CANADA LIMITED 

ELECTROMET Alloys and Metals 
HAYNES STELLITE Alloys 
ACHESON Electrodes 

BAKELITE, VINYLITE, and KRENE Plastics DYNEL Textile Fibers PRESTONE Anti-Freeze NATIONAL Carbons 
LINDE Oxygen 

SYNTHETIC ORGANIC CHEMICALS 

PYROFAX Gas PREST-O-LITE Acetylene UNION Carbide 
EVEREADY Flashlights and Batteries 
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Now in demand for hundreds 
of jobs, today's most versatile 
flying machine is the product 
of ceaseless testing, highest
calibre engineering, work and 
imagination. 

You might find - in Sikorsky Aircraff s 
research departments, drafting rooms, 
engineering laboratories - a life~me op
portunity in this. young, growing and most 
interesting field of aviation. Write today to 
R; C. Banks, Personnel Department. 

Sikorsky· Aircraft, ,~ne of the four divisions of United Aircraft Corporation, South Avenue, Bridgeport 1, Conn. 



• • .Give him the opportunity· to grow" '' 
This is Joseph A. Neubauer. He is an important member 
in the ,Columbia-Southern organization. 

Right now, Mr. Neubauer is Technical Director of the 
Corporation. He has been on the move, upward, ever 
since he joined Columbia-Southern after graduation 
from college. 

His progress is worth emulation. But initiative alone 
is not always the answer to a man's career. You can't 
launch an ocean liner in a mountain stream. Neither can 
a man travel far in an unprogressive, stagnant organi
zation. A man needs freec::lom to put his ideas into action; 
he needs to move ahead without waiting for vacancies 
to occur from death or retirement. We believe Joe 
Neubauer's story will interest you and give you something 
to think about. -

He graduated with a Bachelor of Science degree in 
Chemical Engineering_from Case_Institute of Technology 
in193'2. In 1933, a depression year, he joined Columbia
Southern as a production operator. Within a year, he 
was named shift foreman. 

Shortly afterward, Joe was assigned to -the Develop
ment Department towork out some problems involving 
the Soda Ash process. Following this he supervised the 

engineering and_ construction of Columbia-Southern's 
first chlorine· unit at the Barberton, Ohio plant. He 
became assistant production manager at Barberton and, 
in 1942, was assigned to engineering and construction 
of the plant at Natrium, W ~st Virginia. 

He was elevated to superintendent of operations at 
Natrium an<:f in 1946 moved to Pittsburgh as technical 
assistant to the Vice President. In 1949 he was named 
Technical Director of the Corporation. 

Recently he was selected and- sent by Columbia
Southern to take the Advanced Management Program 
at Harvard University. 

Joe Neubauer has some good advice to pass on to the 
1954 graduate. "The main thing for a graduate is to 

> select a company· which will give him the opportunity 
to grow~ In the Columbia.:.Southern organization, the 
road to top positions is open from many fields ... whether 
it be sales, chemical engineering, electrical engineering 
or various other backgrounds. I would strongly advise 
any graduate who has an interest in the future to look 
into the opportunities at Columbia-Southern." 

For further information, write novy to I)ept; 
our Pittsburgh address or any of the plants. 

CO LU M B J,A- SOUTH E R.N 
CH E.MICAL CORPORATION 
SUBSIDIAitY OF PITTSBUR.GH PLATE GLASS COMPANY 

ONE GATEWAY CENTER., PITTSBURGH 22. _PENNSYLVANIA 



(continued from page 10) 

engineeri~g and physics. Thus, a student undecided as to 
a cc:~,reer ii1 engineering, chemistry or physics can postpone 
such a decision until his junior year when he is better able 
to evaluate his interests, strengths and weaknesses. 

In practice, there are two key physics sequences upon 
which graduate courses in physis (at U. of l\11., and else
where) are built: Physics 101-3-5, Introduction to The
oretical Physics, and Physics 107-9-11, 1\!Iodern Physics. 
A student leaning toward graduate work in physics but 
preferring to cmnplete an undergraduate course in engi
neering can, by taking these sequences, along with suitable 
mathematics courses as electives, start as a graduate student 
in physics with a minimum of dislocation. Courses he has 
missed can readily be taken as a graduate student. Fre
quently a graduate in engineering or. chemistry who has 
had no physics beyond the basic freshman and sophomore 
courses will have sufficient general background so that 
he can enroll as a graduate student in physics and lose 
no more than a year in obtaining an advanced degree in 
physics. 

Physicists are employed in industry, government labora
tories, colleges and universities. Those with bachelor's 
degrees usually work in laboratories under the supervision 
of those with more training. Their opportunties, like those 
for the engineer without .graduate work, arise throug-h 
their having desirable traits to combine with a limited 
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• AlBAN ENE,* a K&E product, is the preferred tracing paper 
in thousands of drafting rooms. It is transparentized, not with 
messy oils that leak, but with a special synthetic trans· 
parentizer developed by K&E. AlBANENE does not turn 
brittle or lose its transparency with time. After years it is as 
good as new. *Trade Mark® 

KEUFFEL & ESSER CO. 
~sr. 1&67 

NEW YORK • HOBOKEN, N. J. 
Chicago o St. Louis • Detroit • San Francisco • los Angeles • Montreal 

graduate work 

Physics graduate students tnay specialize in either ex
perimental or theoretical physics. Because employment 
opportunties for the latter group are limited to those 
individuals who exhibit an unusual ability to formulate 
new theories and apply advanced mathematics, rnost 
graduate students specialize in experimental research. 

Anyone contemplating physics as a career need not be 
hesitant in studying for- an advanced degree because of 
financial reasons. The demand for able physicists is now 
so great that many sc~olarships and assistantships are 
available to students doing graduate work. At the Uni
versity of :Minnesota approximately 40, or about 75%, of . 
the students doing graduate work in physics are self sup
porting through teaching and research assistantships and 
scholarships. 

-end-
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ees o. 1 wish come true! 

Television Tape .Recording 
by RCA Opens New Era of 
Electronic Photography 

In 1956, RCA's General Sarnoff will 
celebrate his 50th' year in the field of 
radio. Looking ahead to that occa
sion, three years ago, he asked his 
family ·of scientists and researchers 
for three gifts to mark that anniver
sary: ( 1) A television tape recorder, 
(2) An electronic air conditioner, (3) 
A true amplifieroflight. 

Gift No. 1-the video tape recorder
has already been successfully demon
strated, two years ahead of time! Both 
color and black-and-white TV pictures 
were instantly recorded without any pho
tographic development or processing. 

You can imagine the future importance 
of this development to television broad
casting, to motion pictures, education, 
industry and national· defense. And you 
can see its entertainment value to you, 
in your own home. There the tape equip
ment could be used for home movies, 
and-by connecting it to your television 
set-you could make personal recordings 
of your favorite TV programs. 

Expressing his gratitude for this "gift,', 
Gen. Sarnoff said it was only a matter of 
time, perhaps two years, before the fin
ishing touches would bring this record
ing system to commercial reality. He 
described it as the flrst major step into 
an era of "electronic photography." 

Such achievements as this, stemming 
from continuous pioneering in research 
and engineering, make "RCA" an emblem 
of quality, dependability and progress. 

INTRIGUING OPPORTUNITIES FOR 
GRADUATING ENGINEERS 

You're sure to find the exact type of 
challenge you want in Engineering. De
velopment, Design, or Manufacturing at 
RCA. Men with Bachelor's, Master's or 
Doctor's degrees in EE, ME, IE or Phys
ibs are needed; Y ou~ll find your optimum 
career work among the hundreds of prod
ucts RCA . produces for the home, sCi
ence, industry and Government. 

If you have the necessary education 
and experience, you will be considered 
for a direct engineering assignment. Oth
erwise, you'll participate in our Special
ized Training Program, in which you 
can explore RCA's many interesting en
gineering operations for a full year. 

Your rapid professional advancement 
is enhanced at RCA by the free How of 
engineering information. 

Write today to: College Relations, 
RCA Victor, Camden, New Jersey. 
Or, see your Placement Director. 

RADIO CORPORATION OF AMERICA 
World leader in radio- first in television 
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atter 

IN ADDITION TO THE PROPERTIES ALREADY MEN· 

TIONED IN THE ADVERTISEMENT, SYNTHANE HAS 

1. Impact strength. Synthane 
stands up in mechanicc:alapplh:a· 
tions. where jolts, jars and ·.light 
shock loads c:ue common. It does 
not splinter or break readily; will 
not delaminate. 

...---.... ~ !. Tensile .. strength. Svnthane is 
strong intension and compression. 

3. Light weight. ~ynthone has 
approximately half. the weight of 
aluminum. 

4. Flexural strength. Synthane is 
suitable for jobs where deRexion, 
torsion ondvibration are pre5ent. 
It has excellent fatigue resistance. 

S. Stable Over Wide Tempef(l· 
ture Range •. Synthane 'is 
thermosetting; does no! flow. · as 

·temperature rises, has a low coefri· 
cient of thc:trmal expansic:m. 

f thin 5 t c 

Here is one of tpe brightest ideas in 
electronics,..;.:...and one of the • ma.terials 
which helped lllake it possible. The 
idea is the printed circuit; the material 
is. a ·laminated plastic called Synthane. 

For years . radio· sets were . put to
gether by laboriously solderinga forest 
of. wires to terminals. It . was .. a ··time
consuming. and expensive .operation; 
If one connection • proved faulty,. the 
whole assembly· had to .. be·rechecked. 

Then someone came up with the 
idea of ~rintingthecircuit with an acid
resisting ink on foil bo11ded to. a base
and etchingaway the metal not needed. 
It would be quick, easy and error.,. proof 
~if the right base ~aterial could be 
found. 

Among many· tested, Synt~ane was 
one sheet material selected. Synthane 

s Y Nl u AN E c o R P o R An o N • o A Ks • P A . 

me 

has the necessary strength,low.mois-. 
ture absorptiqn,js anexcell~nti~ula
tor and can . be . I>t!nch~d ~asilY~ It 
bonds securely tQJ.l}e~a~foilal'ld with• 
stands the etching C~,cicl used to remove. 
the e}(cess .meted ...... · 
· The printeci · cir,cuit is still in de- ' 

velopml!l1t__.but it has •. zoomed into 
favor for radio, TV, hearing aids, and 
ma11y other electro:nic. devices. There 
are now a dozen ways to prodt~ce what 
are still called ''pri11ted"circuits~ A:nd 
Synthane is an ac<::epted basem<'l,terial 
for every on~ of theii1. 

Synthane laminated .phtstics . are 
available in ·•· a variety of gl'a.des and 
colors-in sheets, rods, t11bes~ an~fab-
ricated. par~s. You r.treinviteci to write 
for h1formation to Synthane Corpora· 
tion,l3.RjverRoad;·Oaks~ Pa. 
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The important thing is that no one at 
Allis-Chalmers said, 'Don'ttryit-it won't 
work.'" 

Start New Era 

"To make a long story s.hort, our study of 
the problem led us to the hydraulic accu
mulator and high speed valves being used 
by the aircraft .industry. These had not 
been available when earlier attempts were 
made to build a hydraulic operator. With 
these highly developed devices to work 
with, we were able to build an operator 

Fads You Should Know About the 
Allis-Chalmers Graduate Training Course 

1. It's well established, having been 
started in 1904. A large percentage of 
the management group are graduates 
of the course. . 
2. The course offers a maximum of 24 
months' . training. Length and type of 
training is individually planned. 
3. The graduate engineer may choose 
the kind·of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 
4. He may choose the kind of power, 
processing, specialized equipment or 
industrial apparatus with which he will 
work, such as: steam . or hydraulic, 
turbo-generators, circuit breakers, unit 
substations, transformers,; motors, con
trol pumps, kilns, coolers, rod and ball 

LLI -

mills, crushers, vibrating screens; recti
fiers, induction and dielectric heaters, 
grain mills, sifters, etc. · 

5. He will have individual attention 
and guidance in working out his train
ing program. 

6. The program has as its objective the 
right job for the right man. As he gets 
experience in different· training loca
tions he·can alter his course of training 
to match changing interests. 

For information watch for the Allis
Chalmers representative visiting. your 
campus, or call an Allis-Chalmers dis
trict office, or write Graduate Training 
Section, Allis~Chalmers, Milwaukee 1, 
Wisconsin. 



( continu~d from page 11) 

be formulated and frequently solved by mathematicians 
wit~ th: assista~ce. of someone whose background is pri
ma:nly 1n a spenahzed field such as electrical or mechani
cal engineering. From the point of view of the individual 
~he two asp~c~s of the same probleri1 may appear very dif
ferent, and It Is to those whose interest is in the theoretical 
aspects an~ the variety of problems which require the 
same techniques that applied mathematics has its appeal. 
By train.ing himself in more advanced mathematics a per
son. ac~Ie_:es. the knowledge which makes apparent the 
basic similanty between two such diverse physical phe
nomena as an electrical network and a ball on the end of 
aspring. At the same time he acquires the basic knowledge 
necessary to describe what happens in each case. For this 
reason an.~ppl.ied mathema.tician has available to him job 
opportunities m a much wider variety of fields than does 
the specialist in a particular branch of engineering. 

job opportuniti~s 
It is tl~ue that. not' so many mathematicians are required 

as electncal engineers by a company such as General Elec
tric. On the other hand an applied mathematician need 
not concern himself with electrical problems. For this 
reawn job opportunities are quite good and are daily 
becoming better. 

· There. is a large demand for programmers in computing 
companies with starting salaries of $300-$350 a month 
for persons with a bachelor's degree in applied mathe
matics. This is fairly representative of the salary range to 
.be expected in other industries, with variations due to 
~ocatio~. There .are openings in almost all of the major 
mdustnes menti.oned above. In the governmental field 
there are civil service classifications for people with the 
sametraining which start at around $3500 a year. 

If one is interested in going beyond the bachelor's de
gree the opportunities and the starting salaries increase. 
Aside from the fact that the increased training of mathe
mat~cians with amaster's or doctor's degree demands and 
receives more money, ther~ is also opened up the field of 
university teaching and research. 
~~e m~thematical training tequired for any of these 

positiOns mcludes not only that received by all engineers, 
but a considerable specialization beyond. It can best be 
described in terms of thE! curriculum for the applied 
mathematics degree. 

The curriculum for the bachelor's degree in applied 
mathematics is almost the same, for the first two years, as 
that in .other divisions of engineering. During his third 
yea1~ a majm~ in applied mathematics takes a year course 
In Intermediate and advanced calculus .. This course is 
basic for all further work in mathematics and is intended 
to give the student a better idea of the basic concepts and 
~ethods of m~themati.cs. Two courses· in differential·equa
u~ns ~re required which take up some of the simpler ap
phcatwns of mathematics to engineering problems and 
also lay the groundwork for the more advanced methods 
that are needed· for the more co·mplicated problems. In 
the second of the differential equation courses and in the 
course in numerical methods the idea is emphasized that 
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classical theory of mechanics of particles,· rigid bodies, 
fluids, and elastic bodies. A short course in functions of a 

. complex variable is given which . covers enough of . the· 
the?ry t.o give the studen~ an understanding of its appli
catiOns In the fields of fluid 1nechanics, aerodynamics, and 
electricity. 

In addition to these required courses, a student may 
elect to take additional courses from a wide variety of 
subjects or to obtain additional specialized training in 
some phase of the required work; Knowledge of Fr~nch 
and German is desirable, and essential if one· intends to 
go on for graduate work. 

-end-
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What· do··you look for in an employer? 
Undoubtedly, you'll want most of the following characteristics: 

1. Job satisfaction-tl:le chance.to do work you really enjoy. 

2;. Recognition-the assur,ance that good work will be noticed, appreciated,_ 
and. properly rewarded.· 

3. Opportunities for· advancement-a growing company can provide them. 

4. Security-the knowledge that a company is both stable and progressive. 

5. Pride;_a feeling that your company is respected by the public and produces 
goods which contribute to a better way of life. 

6. Good companionship-'-a factor which contributes greatly to happiness on 
the job. 

7. Good pay-notin salary alone, but also in terms of vacation plans, pensions, 
and. other benefits. 

8. Safe working conditions. 

How can you obtain this kind of information in advance? 

One of the best ways is to discuss the matter with an acquaintance already 
working for the company you are considering. You will also find it helpful to 
consult your college placement officer, your professors and company repre
sentatives· viSiting your campus. 

The selection of an employer is one of the most important decisions you'll 
make. It justifies considerable thought and effort. 

SOON AVAILABLE for stu
dent ASME chapters and other 
college groups, a 16-mm. sound 
colormovie-uMechanicalEn
gineering at Du Pont." For 
further information, send post 
card to E. I. du Pont de Ne
mours & Co. (Inc.), 2521 Ne
mours Building, Wilmington, 
Delaware. 





As scienc~ advances, and as our coun
try continues to develop its industrial 
might, the business of automatic· con
trol. gets bigger and increasingly im
portant. 

For the prime force behind the 20th 
century revolution has been and will 
continue to be automatic control. 

So at Honeywell, leader in this field 
for over 60 years, it of course means a 
bigger, more exciting, more challeng
ing job ahead-all of which adds up to 
greater opportunities for engineers and 
scientists. 

And that's why we're always looking 
for men with ideas and ambition to 
grow with us. 



SIMPlE DESIGN CHANGE 
TO STEEL CUTS COST
FROM $1.15 TO 31¢ 
EFORE any product design is 

accepted, the manufacturer asks 
.. Can it be built for less money?"·Un: 
less· your designs. pass this test they 
are hkely to be reJeCted. 

Knowing how to use welded steel 
~ives you the advantage in develop· 
tng any product for lowest cost man~ 
~facture. That•s because steel is three 
umes · stronge; than . gray iron, two 

· and one half umes as rigid and costs 
only. a third as much p~r pound. 
?Jherefore, .where stiffness or rigidity 
ts a factor tn a design, less than half 
the material is necessary. 

· Here,· for example, is how one re
:sourceful engineer put these qualities 
to work: 

fig. 1. Traditional Con• 
•truction. Machine foot· 

leyer~ 10 inches long, 
we1ghs 6 pounds. Cost 
with broached keyway 

is$1.15. 

fig. 2. Simple Steel Design 
Costs 41% hss. Can be 

built by the shop with 
only saw and shears. 
Weighs 2. 7 pounds. 
Costs 68c complete 

with keyway. 

l=ig. 3. Saves 58% CoSt 
by forming lever arm and 

pad as integral piece from 
10 gauge metal.Weighs 

2.5 pounds. 
Costs 54t. 

(continued from 1Jage 17) 

aco engine can get along· fine on fuels 
having a much wider boiling range 
than present-day gasolines.In this test 
a variety of fuels were used. No mat
ter how far up or down the scale . they 
went, the Texaco engine did not 
knock. The range of test fuels encom
passed kerosene, jet engine fuel, . and 
domestic furnace oil, as well as mod
ern gasolines. It took all these in 
stl~ide, either separately or in any 
mixture. Anyone can see from these 
closely controlled tests, that, when 
c~mmercialized,. the Texaco engine 
':Ill h~ve certain interesting implica
tiOns for the whole petroleum indus
try. If, for example, fuels for the 
Texaco engine were to be refined on 
a large scale the refiner would be free 
to concern himself principally with 
op~rating his tremendously expensive 
units to produce greater yields at low
er cost instead of turning out low
yield high-octane fuels at high manu
faceuring cost. 

fuel 
The gasoline engine and its fuel 

cannot be considered separately. The 
en~ine. that wil~ do. the most work per 
mut of crude ml will be the most use
ful engine in our economy. Present
day gasoline engines are rather selec
tive in their fuel diet. Because of 

engine. 
Because fuel cost is so important a 

factor in evaluating the profitable use 
of this power source, a good deal of 
automotive and petroleum research 
has been devoted to increasing simul
taneously the efficiency of the engine 
and the quality and yield of the fuel. 

Over a 20. to 30 year period the fol~ 
-lowing engine improvements have 
~een d~veloped: increased compres
siOn ratiO, better spark timing, lean
er fuel mixtures, and general refine
ment of details. Largely because of 
the increased compression ratio, the 
research efforts • have brought about a 
20 per cent increase in efficiency. 

refining 
Meanwhile, . petroleum research has 

developed processes whiqh~ permit a 
60 per cent increasein the amount of 
fuel nl.anufactured. per unit of crude 
oil. This 'increase . is largely . the result 
of . such processes as cracking and 
polymerization. These. same processes 
are the. ones responsible for much of 
the improvements in fuel octane 
nul:Ub~r-'improvements, incidentally, 
whiCh have made possible the in-

(continued to1J of next page) 

Percent of crude petroleum refinable into usable fuel for conventional engine (right). engines (left) and TCP 
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creased compression ratios and better 
spark timing ·of gasoline engines. 

Progress in the past has resulted 
very largely from the contribution of 
the petroleum industry in producing, 
refini11g, and marketing special-quali
ty fuels. 

All of these tests and experiments 
have been conducted with a single 

Comparison of standard and TCP engine per
formance. 

LEVEL ROAD 
FUEL ECONOMY 

cylinder engine. A -- multi-cylinder 
engine is in the process of being built. 
Its arrival is anticipated with great 
expeaations as it will then be possi
ble to compare the TCP engine with 
an ordinary gasoline engine. How
ever, sound estimates have been made 
concerning their respective proper
ties. Data collected on the TCP en
gine shows that: (1) The full
throttle traction - which is a meas
ure of. how steep a hill a car can 
climb and how fast it can accelerate 
-is approximately the same in both 
cars, whereas, (2) the miles per gal
lon are markedly higher with the 
Texaco engine, and (3) this increased 
mileage can be obtained from a vari
ety of fuels which are potentially 
available in abundance. 

applications 

Most of this article has concerned 
itself with the autoniotive applica
tions of the Texaco process. It must 
be remembered that this new engine 
could be well adapted to military, 
marine, industrial, agricultural, and 
other transportation uses. 

-end-
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at 
chemical 
plants 

One plant is ·a seething inferno. Several persons were 
injured in this mid-western chemical plant fire, which 
resulted in a $600,000 loss. 

How different· the story at the other chemical plant. When 
fire bto_ke out at Arnold Hoffman & Company, Inc., 
Dighton, Mass., there was·no rapid spread of flames. No 
one was injured. The blaze was confined to a single area
of the plant and the damage was negligible. 

What did the Arnold Hoffman plant have which the 
other- chemical plant didn't have? The protection of a 
Grinnell Automatic Spri~kler . System! 

Grinnell Sprinklers stop fire at its source~ wherever and 
whenever it strikes; night or day, with automatic certainty. 
Seventy-six years experience. proves this. 





(contin'Ued from page 18) 

Here n varies from 0 to 2000. Generally, the viscosity of 
the compounds increases with increasing:values of n; they 
are, however, all liquids at room temperature. 

Straight chain paraffin hydrocarbons form a structural 
analogue in carbon chain compounds such as the follow~ 
ing: 

H H H 

i I I 
H-C- -C- -C-H 

I I I 
H H H 

n 

The only liquid hydrocarbon compounds are those where 
n is between 3 and 15. 

':[he behavior of these metal-organic compoundsis gov
erried by the singularly stable structure of the basic in
organic network. In theforegoing illustration, 60% of the 
silicone liquid is inorganic material. This contributes to 
the inert state of silicones at high temperature and under 
oxidizing conditions. 

One similarity between silicmie and carbon chemistry 
is the great number of possible structural combinations. 
For this reason, the liquids just considered are "typical 
silicones" as are the straight chain paraffin hydrocarbons 
"typical" of carbon chemistry. 

Silicones find application as fluids, greases, emulsions, 

Johnson, unique in American industry, is the only 
nationwide organization devoted exclusively to 
manufacturing, planning and installing automatlc 
temperature and air conditionmg control systems. 
This vast reservoir of experience is readily ayail
able to architects, engineers, contractors and owners 
through the large staff ofJohnson engineers in the 
factory and 80 direct branch offices. 

For 69 years, Johnson engineers have been called 
upon to solve every conceivable type. of tempera
ture, humidity and air conditioning control problem. 
Their interesting work takes them into industrial, 
business, educational, large residential, public and 
institutional buildings of all sizes . and types. No 
wonder Johnson Control is first choice in outstand, 
ingbuildings ... everywhere! JOHNSON SERVICE 
COMPANY, Milwaukee 2, Wisconsin 

elastromers, ·varnishes, and .. paints~ The. dimethyl siloxane 
liqt1id series has properties r~presentative of the physical 
and chemical properties of most silicone flHids. The most 
significant feature of these liquids is their relatively flat 
curve of viscosity vs. temperature. These. fluids have a 
use wherever constant viscosity is desired. The silicone's 
high shear stability, a measure ·of resistance to viscosity 
changes under cyclic movement at high temperature and 

· pressure, is important in lubricants, hydraulic fluids, and 
damping media. Though the silicones are almost perfect 
lubricants, excessive wear is encountered on cast iron-to
steel or steel-to-steel bearing surfaces. . 

Silicone fluids are soluble in water. They have . a flat 
dielectric-constant curve fr01n 10 to 1010 cycles;sec .. They 
are chemically inert in bases and dilute acids .. Surface 
tension ranges fr01n 16 to 21 dynes;cm .at any viscosity. 
By comparison, the surface tension of benzene (28.9 
dynes;cm:), glycol (44.7 dynes;cm) and, o.f course, water 
(71.97 dynes;cm) are all greater than these silicone fluids. 

High heat stability permits sealed lubrication on some 
installations. Low torque at low temperatures· means less 
power lost on lubricated shafts. Silicone resins are thermo
setting and retain much of thdr tensile strength at high 
temperatures: Varnishes have 10 times the life and 10 
times. the ;resistance of· the best. material previously avail
able. Silicone rubbers (elastomers) retain flexibility at 
temperature extremes; have good dielectric properties; 
resist oxidation, hot oil, and chemicals. 

Today silicones are priced slightly higher than their 
more widely used counterparts. One reason is that only 
within the last 15 years industry has realized the immense 
potential of silicone products. The · iinportant thing is 
that silicones do not only replace some existing organic 
materials, but they usually add new desirable character
istics in so doing. Generally, the longer life of silicones 
means a reduction in maintenance cost, too. 

Of course no alchemist could be around to enjoy the 
advances of silicone chemistry, but when you, 10 years 
from now, buy a car with sealed in lubrication, tires that 
last 100,000 miles, and an interior you may wash out 
with a garden hose, give a moment of silent respect to 
that hard working element..__,silicon. 

-end-



• John W. Cherry, Architect 
• William. Evins, Associate Architect 
• Ed Klein, J. W. Austin, 

. M~chanical Engineers 

• Preston-Chambers ~onstruction Co., 
General Contractors 

• Conditioned Air Engineers, Inc., 
Air Conditioning Contractor 

for suspended mounting. 
Both types for use with central systems circulating 
chilled or hot water or Freon. Also available in Basic 
and Hideaway types for fully concealed installation$. 
Write for Condensed Bulletin No. 700. 

A I R C 0 N D I T I 0 N -I N G 
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Installation of 60 McQuay Seasonmaker individual 
room air conditioners contribute to making Barbizon 
Tower one of Atlanta's finest apartment houses. 

More and more McQuay Seasonmakers are being 
specified for apartments, hotels, hospitals, offices, 
motels and homes wherever high standards of living 
comfort are demanded. Providing convenience and 
dependable year 'round air conditioning with attrac
tive design, McQuay Seasonmakers have made this 
luxury practical ... because famous McQuay Ripple
Fin coil construction assures long-life performance and 
economy. Easy to install. Representatives 
in principal cities or write McQuay Inc., 

111 
1648 Broadway N.E., Minneapolis 13, ~ 
Minn. 

REFRIGERATION HEATING 
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Hercules' business ··today helps almost 
everyone's business. It embraces·· the 
production of synthetic resins, cellulose 
products, chemical cotton, terpene 
chemicals, rosin and rosin derivatiyes, 
chlorinated. products, and IT1any other 
chemical processing materials-as well 
as explosives. Through Close cooperative 
research with its .• customers, Hercules 
has helped> improve the processing 
performance of many products. 

~ yinyl and asphalt-type floor tiles are 
processed witl1Neo1yn® or Mastolyn® 
resins to •. give· them "built~ in" resist
ance to both grease and alkalies, while 
lowering manufacturing ·costs. 

• Lacquer made with nitroc~llulose .. and 
other H,~rcules jngredients • gives more 
and more cars, trucks, and buses their 
lustrous, . longer-lasting beauty~ No 
other finish dries so fast. 

HERCULES POWDER CO}'vfPANY Wilmington 99, Delaware 
;so;;c;;·'offices in Principal Cities 

EC54·2 
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fingerprint of a flutter ... 
A jet engine compressor blade 
oscillating in a high-velocity air
stream made this fingerprint-like 
picture. Such interferograms, taken 
at the rate of 5000 per second, 
help our engineers to visualize 
why blades flutter. By analysis, 
instantaneous vibratory forces can 
he measured. 

Accurate knowledge of blade 
forces and stresses permits our 
engineers t9 design the lightest 
blades consistent with reliability. 

Studies of flow dynamics are 
important. Yet this is only one 

supersonic flight. 

use of advanced techniques is 

encouraged - the most advanced 

facilities made available because 

we know that good . engineering 

requires good tools. This partially 

explains ~hy so many outstanding 

engineering graduates ·have been 

attracted to a career at Pratt & 
Whitney Aircraft. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

East Hartford 8, Connecticut 



in Colorado's 
Roc.ky Mountains 
Boulder, with its. mild 

climate and cool . nights, in view of 
snow;;capped peaks, and within easy 
walking distance of mountain trails 
and streams, the 

University, of Colorado 
offers an unusual program of summer 
study and recreation ... The 

liege of Engineering 
provides excellent opportunities for · 
study ·for undergraduate . or graduate 
degrees, . for satisfying prerequisites, 
for makeup, or refresher courses. 

Graduate and undergraduate courses 
in the College of Engineering are of· 
fered ·in the· fields of_:_ 

APPLIED. MATHEMATICS 
ARCHITECTURE 
ARCHITECTURAL ENGINEERING 
CHEMICAL ENGINEERING 
CIVIL ENGINEERING 
ELECTRICAL ENGINEERING 
ENGINEERING PHYSICS 
MECHANICAL ENGINEERING 

Classroom, laboratory, library and 
other teaching· facilities· are unexcelled 
in the Rocky Mountain region. . Regu· 
lar teaching staffs are supplemented by 
visiting lecturers from other institu· 
tions and industry. Special research 
projects and seminars offer opportunity 
for creative work. 

All courses offered by the College of 
Engineering run for ten weeks-

JUNE 14 to AUGUST 24 
Other University courses are offered for five· 
week or ten-week terms. (June 14·July 20; 
July 22-August 24.) 

The University's own Recreation Depart· 
ment offers a planned program which sup· 
plements education. Students have ample 
opportunity to see scenic. Colorado. Drives 
over spectacular mountain highways; week~ 
end climbs to nearby peaks with experienced 
guides; easy hikes to adjacent mountain spots; 
steak fries and picnics, and campfire enter· 
tainment near mountain streams, are all part 
of the program. 
· . Typical tuition and fees for the· 10-week 
Engmeering program are $105. The charge is 
determined oy the number of hours carried. 

Living accommodations are available in 
attractive and spacious University residence 
halls, private homes, fraternity. and sorority 
houses, and student rooming houses. Typical 
r.oom and. board rates are $170 for 10·week 
term. 

Choose the University of Colorado this 
summer. Combine makeup, . refresher or 
graduate courses with a Colorado vacation. 

Director of the Summer Session, Macky 34 
University of Colorado, Boulder, Colorado: 

Please send Engineering College information. 

Your Name ........................................................... .. 

St. and No ............................................................. . 

Production of nylon is a complex art requiring 
super cleanliness and rigid control of tempera
hires and pressures. In the manufacture of ya·rn at 
the textile fiber plants, the nylon salt solution i~ 
first piped into evaporators, where much of the 
solvent is removed to form a more concentrated 
solution. This flows into an autoclave- like a 
giant pressure _cooker- where under the influence 
of heat, the· salt polymerizes; that is, the small 
molecules link up to form long chain-like mole~ 
cul.es. When this is completed, the nylon is a 
molten syrupy material. It flows from a slot in 
the bottom of the autoclave onto the surface of a 
broad, slowly revolving casting wheel. A shower 
of water hardens the polymer into a translucent 
milky white ribbon, which is then chopped up 
into small flakes. The nylon chips from several 
autoclaves are blended and poured into hoppers / 
(above). Grids melt the flake and a carefully de
signed pump forces the viscous molten nylon 
through the fine holes of a spinneret to form the 
yarn filaments, which solidify as they hit the air. 
The filaments are gathered into a yarn and 
wound on bobbins. The yarn is later stretched, 
or drawn, to increase its strength. 

serve as a tow-rope for loaded gliders. 
Nylon is so wear-resistant it is used 
as a reinforcement in toes and heels 
of men's hosiery. Nylon shirts have 
their press thermo-set into them and 
need little or no ironing. They can be 
washed out at night, hung, and be 
ready to wear in the morning. One of 
the initial difficulties, that of finding 
a dye that would adhere to the 
smooth nylon fibers, has been solved, 
as evidenced by the bright colors now 
available in men's shirts. 

The· automobile industry uses nylon 
in several places on the modern car. 
Speedometer and windshield wiper 
parts of nylon can la$t the life of the 
car and yet not need oiling. Anti
squeak shims of nylon, impregnated 
with rubber, absorb little water and 
dry quickly, re<_lucing rust damage. 
Seat covers of nylon wear well and are 
smooth enough to permit a passenger 
to slide into a car without pulling his 
coat half off. Battery cases of nylon 
are strong and are resistant to auto
mobile vibration. 

Initially nylon was described as a 
generic term, meaning it is not a single 
substance, but a class of substances. 
They are so extremely versatile that 
any number of uses can· be, and are 
being, found for them. Already,every
thing fr01n paintbrush bristles to ten
nis racket strings are made of nylon. 
Remembering its properties can help 
one solve his domestic and industrial 
problems. 

-end-



is designed for high radial loads 

The many lineal inches of contact 

provided by the larger number of 

Torrington Needle l3earing an 

unusually high load rating. In 

fact, aN eedle Bearing has greater 

radial capacity. in relation to its 

outside diameter than any other 

type of anti~friction bearing. 

Precision Manufacture 
and Unique Design 

The exceptional load capacity of 

the Needle Bearing is the result 

of proper selection of steels, pre

cision workmanship to close tol

erances, and the application ·of 

modern anti-friction principles. 

The one-piece shell, which 

serves as the outer raceway and 

retains the rollers, is accurately 

drawn from carefully selected 

strip steeL After forming, it is 

carburized and hardened. There 

is no further grinding or other 

1 Illustrates the fact that for a given housing 
• bore size, a larger and, therefore, stiHer 

shaft can be used with Needle Bearings than 
with a roller or ball bearing. 

,CAPACITY CAPACITY CAPACITY 
''\/::"1700 ~ 1250 1400 ." ·~ ·····~ / v ····;;;y~, ····o/ 
((!/\~ 
~0~ ~ 

2. Shows the greater nurnber of lines of con
tact in the load zone of a Needle Bearing 
compared with a ball or roller bearing. 

operationthat might destroy the 

wear-resistant raceway surfaces. 

The full complement of thru

hardened, precision-ground 

rollers is retained by the turned

in lips of the one-:piece shell. 

The small cross section of the 

Needle· Bearing allows a large 

shaft which permits a rigid design 

with minimum shaft deflection, a 

factor of utmost importance 

good· bearing design. 

THE TORRINGTON COMPANY 
Torrington, Conn. • · South Bend 21, Ind. 

District Offices and Distributors in Principal Cities of United States and Canada 

NEEDLE • SPHERICAL ROLLER • TAPERED ROLLER • CYLINDRICAL ROLLER • BALL • NEEDLE ROLLERS 
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At Hughes the answers to these requirements for complexly interacting systems 
involving advanced radar and fire control have been under continuing development 
from 1948 and in production since 1949· Even more advanced systems are cur
rently in process of development for supersonic aircraft . 

. Beginning with systems engineering and analysis, the military studies are initi;illy 
concerned with evaluation of the strategic and tactical needs of the services in order 
to establish design objectives. Thisis followed by the analysis of problems involving 
noise, smoothing and prediction, multi-loop nonlinear servos, aircraft dynamics 
and controls, and the properties · peculiar to conversion of analog information 
to digital quantities. From the analytic stage evolve the requirements for systems 
design and circuitry, designs ofcomputing sub-:-systems~ microwave transmitting 
and receiving equipment, the presentation ofinformation to an airplane pilot, and 
advanced testing needed to optimize over-all system performance. 

Aircraft shown in the accompany
ing photographs are among those 
equipped with Hughes radar and 
fite control systems. 

SYSTEMS 
ENGINEERS 

CIRCUIT 
ENGINEERS 

Further advancements in 
the fields of radar and fire 

scmNTIFIC 

AND 

ENGINEERING 

STAFF 

HUGHES 
RESEARCH AND DEVELOPMENT 

LABORATORIES 

Culver City, Los Angeles County 

California 



MOST Of THE RE.SEARCH WORK that led to th~ development of 
Ultraforming -a more efficient and economical refining process- took 
place in the Whiting . research laboratories of Standard Oil, above. 
Extensive studies in seventeen research-scale units dembnstrated 
the merits of cyclic regeneration. 

·Oil scientists· develop llraforrni.n 

'the latest 1n catalytic reforming 

After several years of research, Standard Oil 
scientists have developed a new and important 
refining process-Ultraforming. 

The process is a better way of improving the 
low-octane straight-run gasoline found in crude 
oil. To make such gasoline suitable for present 
day cars, refiners must change it into art en
tirely different mate;rial;which gives good anti~
knock performance. The change is known as 
reforming~ 

Ultraforming is the last word in catalytic 
reforming. It gives greater yields of higher 
octane gasoline than were previously possible 
and gets ·good results even with poor feed 
stocks. In addition, · it raises the yield of 
hydrogen, an increasingly valuable by-product 
of catalytic reforming. 

Ultraforming units do not have to be shut 
down when the catalyst begins to lose activity 
through use. By a new technique, an im
proved platinum catalyst is regenerated to 
maintatn peak performance. 

The ad vantages of Ultraforming over pre
vious methods are so great that Standard Oil 
and its subsidiary companies are building units 
at. four. refineries. They will start operating 
this year. The new process, of course, is avail
able to the petroleum industry through licens
ing arrangements. 

. 'At Standard Oil, young engineers and chem
ists work with the stimulating knowledge that 
they are participating in important and last
ing contributions to the oil industry and to 
their country. 

Standard Oil Company 
910 Sou~h Michigan Avenue, Chicago 80, llli~ois 



(continued from page 24) 

Here is a chance to spend a .really lazy afternoon eating free 
food, drinking pop (?L and watching the softball finals. For 
those who want to exert themselves there will be sack. races, 
egg throwing contests, and a chariot race, to mention a few. 

Saturday nite will mark. the E-Day BrawL Don't be misled 
by the name. It is really a very refined affair. We usually line 
up· a smooth band that plays a lot of slow music. The affair 
is semi-formal (this adds class to the dance) and will feature 
the ~'Marriage11 theme. Here is your chanceto enjoy a few hours 
of"married/' life with your favorite date. You get arl the bene~ 
fits and have none of the disadvantages. 

This is the proposed line up of major events for E-Day in 
1954. One thing that always bothers the committees when 
they are planning an event is the question "Is this what the 
students want?". The only one who can answer this question 
,is you, the student. If. you have a gripe about the way E-Day 
is run, let's hear about it. If you have ah)l ·ideas to· improve E
Day, tell us about them. Come on down to the Technolog 
Office, room 2 ME, and express your opinions. There will 
usually be someone from E-Day in the office. And if you can't 
find anyone, put your comments down in black and white and 
leayethemon the .E~Day.desk. E-Day is your day .. What do you 
have in mind? 

Which brings up another point. The best way to really get 
a lot of fun out of E-Day is to work on one of the many com
mittees. If you turn to page 52 you will find a list of the com
mittees .open and an application blank. We can use everyone. 
If your talents run to slapping paint, the Poster & Decora
tions is a naturaL Or if you like to meet lovely girls (who 
doesn't?) the Queen Committee was designed for you. You 
say that you have always wanted to get on the stage and let 
the ham come out. Well then sign up for the Entertainment 
Committee and forget about your inhibitions. Whatever your 
particular field of interest, there is a .job for you on E-Day. 
Alld don't worry about l·ack of experience. The only qualifica
tion is that you must be willing to work and have a good time. 

So if you want .this to be the best damn E-Day in the last 
100 years, let us know what you want; And sign up and help 
us carry out these ideas. 

48 

-end-

All. Technical··Books and· Supplies 

at 

Perine's 
Main Store 

315 14th Ave. S.E. 

Branch Store 
Harvard and Washington Ave. 

terials are e~itters of gamma radiat·ion, shielding 
in the laboratory device. · 

However, strontium,.90 in.purifled> for!T1, emits only beta par
tides which, for the quantities that would be used in a small 
atomic battery, does not raise problems of shielding; 

EXPERIME.NTA.L RCA ATOM.IC BATTERY 

RADIOACTIVE 
SOURCE 

I 

I 
I 
I 

SEMI·CONDUCTOR 
WAFER 

RADIATED ELECTRON 
RELEASES 200,000 
ADDITIONAL ELECTRONS 

OUTPUT 

Simplified. cross-sectional view of the. experimental of· the atomic battery. 
The radioactive source, which is strontium~90 {in the present version) radiates 
billions of. electrons per. second.· fo~ many • years;.· Each electron captured by 
the semi-conductor wafer, releases on the average, 200,000 more electrons 
which build up the voltage as they flow across the junction. 

Strontium-90 costs ab~ut 50 cents per millicurie today. A 
wide demand for the material in atomic batteries and other 
applications would warrant quantity processing of the ma
terial. This, it has been estimated, might bring its price down 
as low as two.;tenths ofa cent per millicurie. 

p·.,·ognostication 

An aspect of atomic batteries that has yet to be determined 
accurately is the extent of the effect of the beta rCidiation on 
the crystal wafer. It is known that the crystal structure of many 
substances is gradually damaged by . bombarding electrons. 
Further research Is in. progress to minimize these effects so as 
to make them negligible for the $tructuresuse in the atomic bat
tery. 

This development, though still in a pioneer stage, may prove 
to be the beginning of a new and basic chapter in man's ef
forts to utilize some of the enormous untapped energies within 
the nucleus of the atom for peaceful purposes and for the 
enrichment of human life rather than its destruction. 

-end-
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Nobody can buy a length of cast iron pipe 
unless it has passed the Hydrostatic Test at the foundry. 
Every full length of cast iron pipe is subjected to this 
test under water pressures considerably higher than 
rated working pressures. It must pass the test or go 
to the scrap pile. 

The Hydrostatic Test is the final one of a series of 
routine tests made by pipe' manufacturers to assure 
that the quality of the pipe m~ets or exceeds the re
quirements of standard specifications for cast iron 
pressure pipe. 

Few engineers realize the extent of the inspections, 
analyses and tests .involved· in the quality-control of 
cast iron pipe. Production controls start almost liter
ally from the ground up with the inspection, analysis 
and checking of raw materials-continue with con
stant control of cupola operation and analysis of the 
melt-and end with inspections and a series of accept
ance and routine tests of the finished product. 

Members of the Cast Iron Pipe Research Associa
tion have established and attained scientific standards 
resulting in a superior product. These standards, as 
well as the physical and metallurgical controls by 
which they are maintained, provide assurance that 

cast iron pipe installed today will live up to or exceed 
service records such as that of the. 130-year-old pipe 
shown. 

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 
Ave., Chicago 3, Illinois. 

, SERVES FOB 
:i CENTURIES 



diversification: 
another. ·reason ·why 

Lockheed in 

California offers ... 

Huge luxury" airliners, cargo transports, 

fighters1 bombers, trainers and radar search 

planes are rolling off Lockheed assembly 

diversified development projects 

The most diversified development program 

in Lockheed's history is under way-and 

it is still growing. The many types of aircraft 

now in development indicate Lockheed's 

production in the future will be as varied 

as it is today-and has been in the past. 

This capacity to develop and produce such a wide range of aircraft 

is important to career-conscious engineers. It means Lockheed'offers you broader 

scope for your ability. It means there is more opportunity for prol')lotion with 

so·many development and production projects constantly in motion. It means your 

futt;tre is not chained to any particular type of aircraft...,. because 

Lockheed is known for leadership in virtually all types of aircraft. Lockheed's 

versatility in development and production is also one of the 

reasons it has an unequaled record of production stability year after year. 

Lockheed 
BURBANK, CALIFORNIA 

in an area abounding in recreational 

·opportunities for you and your family. 
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wortlt doing 

From Lord Chesterfield's Letters 

Oct. 9, 1746 

PD#e4 ~ 1~e, 
PRINTERS • liTHOGRAPHERS 
5th.& 5th SOUTH MINNEAPOLIS 



• • • 
(continued from page 15) 

the Capitol. Peripheral parking .lots at various points along the 
ring road pro\fide shuttle~bus transportation for long-term 
shoppers, whereas auto ramps scattered throughout the. loop, 
provide parking for executives and . short-term shoppers; ' 

A new hospital group would be created along Pleasant 
Avenue and combined with the existing St. Joseph 1s and Miller 

· Hospitols. To the southeast of this group a high-density residen~ 
tial housing project has been introduced. To the north the 

Group IV: Commercial core. in the loop sports three level streets. 

Capitol Approach plan remains fairly ... intact, except for the 
elimination of Wabasha Street and the addition of new build
ings to house adjacent state facilities. At the extreme eastern 
end of the core aero, facilities have be~n provided for ware
housing and light industry. 

Summing up,. this 
vehicular, and service circulation, 
for industry, commerce, 

Group IV 

The . basic· theory of Dwight Wilson's group was.: a·. compact 
commercial shopping area with vehicular traffic excluded from 
the area. Subterranean roads would be used for servicing 'this 
commercial core. A two-level road encircles the core, which is 
bounded by Fourth and Tenth Streets and Wabasha and Jack
son Streets. Vehicular .traffic has; in this plan,, only>a limited 
access to these roads. 

As for the core itself, it consists of a number of large, monu
ment~ like buildings, stressing. ·verticality and . open ground 
spaces. A piazza area, which runs north-south through the core, 
would be accented by numerous smaU shops and kiosks. 

A group of civic and art buildings ce.nters around the present 
auditorium and city hall and extends;<north to a new medical 
center, which is located just north of the present St. Joseph's 
Hospital. .light industry and warehousing qreas • border the core 
area on the east, while o strip of hotels forms the western 
border of the core. The railway. station, remodeled; ·is the. hub 
of the new transportation center~ State and Federal office 
buildings in the present Capitol Approach are buffered 
from commercial functions by a strip of high-density .apart
ment buildings, which are set in park areas. Parking faci
lities c:~re provided by a series of rampswhichsurrolJncLthe in
terior ring. road and . by • peripheral parking lotS. bordering the 
exterior ring· road. 

-:-end-

For Those Who Want to Get in at the Beginning ... Join the 

I 
Now! 

.Choose from the following committees 

BLACK BOOK DANCE BUTTONS PARADE 

OFFICE 

PICNIC INDUSTRIAL EXHIBITS 

GENERAL· EVENTS 

OPEN·.HOUSE 

BRAWL 

KNIGHTING TICKETS 

QUEENS ENTERTAIN~MENT 

PUBLICITY LUNCHEON 

POSTERS AND DECORATIONS FIELD DAY· 

Fill out and bring to the Technolog office, Room 2, M. E. 

E- DAY, Room 2, M. E. 

Name'---------------------~-------------------~-- ~-----Phone'----'---:--

Addres.s__..:...,-_________ '------~----'-~-------------Major ___ _ 

Committee Preferred-----~.,.-----~---------

Any experience and/ or qualifications? (None 
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e Donald L. (Don) Dresset· was a Physics Ma
jor at Beloit, class of '50. He was a member of 
Sigma Chi; played basketball, and shot golf in 
the 70's; He received his Masters from the U. 
of Wisconsin in 1951. 

Before coming to Allison something over a 
year ago, Don was recalled to military service 
and served another 16 months in the Navy. 

Now, he is a specialist in the instrumentation 
and electronics group at Allison. Don was as-

. signed a problem in studying the air flow 
through jet engine compressors with a hot wire 
anemometet·. It was his job all the way, working 
with the vendor in supplying necessary equip
ment which was developed to study rotating 
stall in axial flow compressors. 

Dot1 is shown making an adjustment on one 
of the probe actu1:1tors of the anemometer on a 

Allison needs more technically trained peo
ple, especially young graduate engineers to help 
handle the increasing work load in a field where 
future development is unlimited. Why not plan 
NOW for your engineering career at Allison, 
the only manufacturer whose jet engines have 
accumulated over three million hours in the air! 

For further information about YOUR engineering career at ALLISON, discuss it with your Placement 
Counselor and arrange for an early interview with the ALLISON representative the next time he visits your 
campus. Or, write now for further information: R. G. Greenwood, Engineering College Contact,. Allison 
Division, General Motors Corporation, Indianapolis 6, Indiana. 

DIVISION GENERAL MOTORS CORPORATION • Indianapolis, Ind. 
Design, development and production-high power TURBINE ENGINES for ~odern aircraft •.• 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles •. , • DIESEL LOCOMOTIVE 
PARTS· ••• PRECISION BEARIN·GS for aircraft, Diesel locomotives and special application· 







This is about the time of year when E-day planning 
really hits high gear, and, as usual, men with ideas are 
needed. I krtow-.,-lab reports surround everyone, the girl
friend seems to pick final week to get· de1nanding, and it's 
about time the books were opened for a last ditch effort. 
Then, during vacation, the battlecry is "Out with all 
things associated with school_.:.me for the sack!" How
ever; a little effort now will result in experiences (most 
of them weird), acquaintances (mostof them weird)and 
entertainment (most of it weird) which will amply repay 
you. Read page 24, then drop in the LoG office and join 
the E-day committee. Actually, Ahlquist won't work you 
too hard~he? too, must study occasionally. 

This seems to be the 
1
era of society formation. Every 

day a new professional group is heard from-there, are so
cieties of. everything·from sewage purifiers to atomic phy
sicists. A ·while back .. three fellows dropp~d in the office 
and announced they were forming a new society-a student 
branch of the American Rocket ·Society. While n1ost 
societies run to movies; guest speakers, etc., this group 
is interested in actual work on experimental roc~ets. 
Nothing like the V-2, but it still could be interesting and 
(to appeal to the senior engineers) destructive. If you'd 
like . some mote information, try Joe ·Schons, 10519 .· Cen-

$30,000 to the American Society for Engineering Educa
tion to appraise the teac~1ing of hu1nanities and social 
sciences in engineering colleges. The project is to be com
pleted by June of 1955. Theresults should be interesting, 
and may influence the education .of engineers a'l over the 

country. 
Some of the engineers at Minnesota state flatly that 

Humanities are, have been, and will be useless, -period. 
Others (usually those about to transfer to SLA) say ''Get 
the social studies and such in the early years, so people 
can realize that engineering is not their field before they 
have wasted two years in IT". · 

A third group, meincluded, feels the social studies and 
humanities should be put later in the curriculum,. for two 
reasons. First, after a few years .a student has heard enough 
discussion between upperclassmen and friends to know 
a little about what the various courses cover. Thus, he 
can make. a ·s01newhat more·· enlightened choice of sub
jects. Second, in the later years, the subjects become more 
important as the student realizes he is going· to begin 
living a normal life when he leaves schooL Political sci
ence and Humanities suddenly become n1ore interesting. 

The LoG welcomes "Letters~to~the~Editor" stuff any
time, but rarely gets them. This is a nice controversial 
topic; so how about some comment from you on it- we'll 
publish anything. Obviously. . 

Guess this about doses the book for this month. Be- . 
cause we want to put out a late May issue and E-day is 
coming, the April LoG will be out: late in the month. See 
you then with stories on architecture, ele<::trical engineer
ing, and aircraft , boundary layer engineering develop-

ments, among others; 
The LoG wants articles and most students want nioney 

~here is ai1 item to please both. The A. F. Davis Under
graduate Welding Award, presented by the American 

. Welding Society gives. prizes of $200 and $150 for. the best 
two student-written papers on· any type of welding or its 
applica.tion to design and construction. The papers must· 
be ·published by·. June l, so if you've a hot article idea, 
come in and find out about this-tnaybe you can turn it 

-P.C.S. 

into cash. 
Humanities ~nd Engineering (or should it be Htlmani· 

ties vs. Engineering?) is a subject which can .be 'kicked 
around for days. at a time. Ask arty group of studentengi~ 
neers about the value of humanities in the cur'ricuh.im 
and you'll· get as many opinions as there.are people in .. the 
group~ The same seems to be q·ue if the engineers are 
asked after five or ten years jh industry-everybody has a 
different opinion and, like in politics, everybocl.y's righL. 

Now, the Carnegie Corporation of New York has given 



Alemite sets up scale models of their 
service station equipment on the customer's own floor plan-photographs them

and portrays the new custom-built station ready for action 

SALESMEN don't just pull lube racks, grease pumps 
and other service station equipment out of a sam

ple case. They're far too big-far too bulky. Besides, 
final location and arrangement count heavily in how 
well they are going to work out. 

The Alemite Division of Stewart-Warner solves the 
problem with photography. Prospects see new service 
station equipmentvirtuallyright in their own premises. 

It works this way. The salesman sends in a rough 
sketch of the space available, with windows and 
columns marked. Experts fit exact replicas of racks, 
lifts, and other equipment to the plan, then put the 
camera to work. The customer pictures his new sta
tion-modern, efficient, handsome- and the sale is 
well on its way. It's an idea for any company with 

bulky products to sell. Photography is a great sales
man for any business, large or small. And it's very 
much more. It works in all kinds of ways to save time, 
cut costs, reduce error and improve production. 

Graduates in the physical sciences and in engi
neering find photography an increasingly valuable 
tool in their new occupations. Its expanding use 
has also created many challenging opportunities at 
Kodak, especially in the development of large-scale 
chemical processes and the design of complex pre
cision mechanical- electronic equipment. Whether 
you are a recent graduate or a qualified returning 
service man, if you are interested in these opportuni
ties, write to Business & Technical Personnel Dept., 
Eastman Kodak Company, Rochester 4, N.Y. 

Eastman Kodak Company, Rochester 4, N.Y. 
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Career opportunities with a bright future await the college graduate who 
joins General Electric. To help him toward early success, G.E. offers these 
ten programs-each including both challenging work assignments and 
broadening classroom studies. 

If you are interested in building a career with General Electric, consult 
your placement officer for the date of the next visit of the G-E representative 
on your campus. Meanwhile, for further information on the career programs 
described here, write: College Editor, Dept. 2-123, General Electric Co., 
Schenectady, N.Y. 

ENGINEERING PROGRAM 
This program gives engineers a sound foundation for 
professional careers-in research, development, design, 
manufacturing, application, sales, installation and serv
ice, or advertising. 

MANUfACTURING TRAINING 
Open to technical and some non-technical graduates, 
this three-year program provides leadership training in 
manufacturing supervision, manufacturing engineering, 
purchasing, production control, or plant engineering. 

PHYSICS PROGRAM 
For Bachelor and Master graduates, this program 
gives industrial training and orientation in many fields 
of physics at G.E.-and offers great diversity in place
ment openings. 

CHEMICAL AND METAllURGICAL PROGRAM 
Open to chemists, metallurgists, chemical, ceramic, and 
metallurgical engineers at BS and MS level. Assign
ments extend from process development to plant liaison 
-from research and development to sale of process 
instruments. 

ATOMIC "TEST" 
Open to science and engineering graduates, this pro
gram is conducted in the Hanford Atomic Products 
Operation at Richland, Washington to train men for 
positions in the atomic energy field. 

GE ER L 

APPARATUS SALES ENGINEERING 
Offered to men who have completed the Engineering 
Program, this program develops young men who can 
combine engineering knowledge with sales contact to 
sell G-E industrial products. 

BUSINESS TRAINING COURSE 
BTC's purpose is to develop business administration, 
economics, liberal arts, and other graduates in account
ing and related studies for leadership in G.E.'s financial 
activities and other activities which require business 
training. 

MARKETING TRAINING 
Open to MBA graduates, and to young men who have 
shown special ability in marketing, this program de
velops men for future managerial positions through 
training in all seven primary functions of marketing. 

EMPLOYEE & PLANT 
COMMUNITY RELATIONS TRAINING 

Open to technical and non-technical graduates, this 
leadership training program provides assignments in 
engineering, manufacturing, marketing, finance, and 
employee and plant community relations. 

ADVERTISING TRAINING COURSE 
This program combines on-the-job training with in
tegrated classwork courses and offers the opportunity 
to learn all aspects of industrial advertising, sales 
promotion, and public relations. 

ELECTRI 
MAIN LIBRARY 

3 COPIES 





nly TEEL can do so many jobs so ell 

Amputations Reduced. This new surgical clamp, hand
made of sanitary corrosion-resistant Stainless Steel, can 
grasp a human blood vessel· or artery firmly during a 
delicate operation without injuring the vessel wall. This 
stainless steel clamp has helped to reduce substantially 
the number of amputations resulting from war wounds. 

Visitor from Outer Space? No, despite its strange, other-worldly appearance, 
this is no product of extra-terrestrial intelligence, no flying saucer. It's a 
perfectly practical, very down-to-earth catalyst collector in a large petroleum 
refinery. Noteworthy, however, is the extensive use of USS Stainless Steel in 
its fabrication ... to provide corrosion resistance combined with great strength. 

Handkerchief Test proves that you can't beat this drum 
for cleanliness! Rub a clean handkerchief briskly around 
the inside of a USS Drum. The handkerchief stays clean. 
No grease, dirt, scale or rust show up to contaminate 
drum contents. Why? Because of a new U.S. Steel process 
that results in drums absolutely clean, completely scale
free, fully rust inhibited. 

This trade· mark is your guide to quality steel 

OPPORTUNITIES WITH U.S. STEEl 

If you're thinking about what you're 
going to do after graduation ... if 
you're interested in a challenging, re
warding position with a progressive 
company . . . then it will pay you to 
look into the opportunities with United 

ITE ST 

States Steel. Your placement director 
can give you more details, or we'll be 
glad to send you the informative book
let, "Paths of Opportunity." United 
States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pa. 

E EEL 
For further information on any product mentioned in this advertisement, write United States Steel, 525 William Penn Place, Pittsburgh, Pa. 

AMERICAN BRIDGE •• AMERICAN STEEL & WIRE and CYCLONE FENCE •• COLUMBIA-GENEVA STEEL •• CONSOLIDATED WESTERN STEEL •• GERRARD STEEL STRAPPING •• NATIONAL TUBE 
Oil WEll SUPPLY •• TENNESSEE COAL & IRON •• UNITED STATES STEEL PRODUCTS •• UNITED STATES STEEL SUPPLY •. Divisions ol UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 4-622 



engineering interests you most? 

Whether it's electrical, civil, mechani~ 
cal, aeronautical or any related .field, 
you'll find a rewarding career oppor~ 
tunity at Boeing. 

Engineers of virtually every type are 
in increasing demand here,-for Boeing 
is growing continuously, and today em~ 
ploys more engineers than even at the 
peak of World War II. That's the kind 
of situation in which positions up ahead 
keep opening up. Boeing fills them 
from within its own organization, and 
holds regular merit reviews· to give. you 
steady recognition. · 

As a Boeing engineer you'd be part 
of a team that, for 37 years, has pio~ 
neered successful, tr~il~blazing types of 
airplanes. You could look toward a 

stable future with such long~range 
Boeing projects as a pilotless aircraft 
program (one of the largest in the 
country),· development of America's 
first jet transport, research on super~ 
sonic flight and nuclear power for air~ 
craft, and the world's fastest multHet 
bombers, the BA7 and B~52. 

You'll find a wide range of experi~ 
ence and contacts available to you at 
Boeing. The aviation industry is unique 
in its variety and breadth of application 
-from applied_ research to production 
design, all going on at once. Boeing 
is constantly alert to new materials and 
new techniques, and approaches them 
without limitations. In addition, 
Boeing's vast subcontracting program-

reqmrmg engineering co~ordination
offers an opportunity for contacts with 
a cross section of American industry. 

At Boeing, you'd work in Seattle, 
Washington, or Wichita, Kansas-two 
fresh, modern cities with a wide variety 
of recreational facilities as well as uni~ 
versities which provide excellent grad~ 
uate study courses. The company will 
arrange a reduced work we,ekto permit 
time for such study and will reimburse 
tuitiqn upon successful completion of 
each quarter's work. 

For full details on career opportuni
ties at Boeing, 

consult your PLACEMENT OFFICE, or write 

JOHN C. SANDERS, Staff Engineer- Personnel 
Boeing Airplane Company, Seattle 14, Washington 



You'll find men to work with and to work 

under who have as deep a faith iQ. science, 

and the contributions science can make to 

human welfare, as your own college 
professor. 

You'll find an atmosphere congenial to the 

·scientific mind as is the atmosphere of your 

own engineering school. 

For General Motors believes that only in this 

kind of intellectual climate can an engineer 

function at his best. And thus best help 

General Motors in its continuing pursuit of 

more and better things for more people .. 

MECHANICAL ENGINEERING 

METALLURGICAL ENGINEERING 

CHEMICAL ENGINEERING · 

ELECTRICAL ENGINEERING 

INDUSTRIAL ENGINEERING 

BUSINESS ADMINISTRATION 

, GENERAL MOTORS CORPORATION 



waste section. In this way, any leakage· jp the pipe 
system causes fresh water to enter the surrounding 
sands (or the inside waste system) and prevents 
objectionable materials from reaching the sands at 
surface levels. 

Other interesting procedures are used throughout 
Du Pont's many plants to guard against river pol~ 
lution. For example, scientists were asked. to make a 
complete marine-life census on one river before a 
plant was built nearby. The company wanted to be 
certain that no waste would be discharged which 
would challenge the natural pattern of marine life. 

ThroughouttheDuPontCompany, wherever there 
is a need for the services of technical men, ·~here are 
varied and interesting problems that present a chal
lenge to engineering skill and imagination. 

BETTER 
••• THROUGH CHEMISTRY 
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((A remark is a really important thing only because other people will hear it. Gen~ 
erallyJ one remark tends to promote another remark) and it follows that a bad re
mark brings another bad remark) and per contra. There then appears to be only 
one effective means of eliminating the unfavorable comment-stamp-out its cause." 

- LYSIMACHUS 

Several times during the past year word has filtered down from those around us that En~ 
gineers' Day is the chaotic result of a "large group of unorganized engineering students engaging 
in that great game called goofing off. Unfortunately, this is true to some extent.. Each year 

one or two of the IT groups manages to more or less discombobulate the works. Take for 
example the pranking that was done withthe loud speaker system last year. .A bunch of the 
boys went' to a lot of trouble last spring to set up the large amplifier that just about drove 
you into the ground between classes. Actually, the tremendous volume of the system and 
the wavering tone quality it produced was not the fault of t~e equipment, but one of the 
fun-loving groups within the Institute having a rea] george time of fouling up the w9rks for 
one of their brother organizations. 

Admittedly, it tickles everyone's sense of humor to watch the other guy sweat- over his 
problems. But it's this goofiryg within the department that gives those outside our college the 
bases for their remarks. It detracts from the primary purpose of Engineers' Day,. which is . to 
promote a better understanding of the engineering profession and to display Minnesota's fa
cilities for educating engineers. And, of course, at the same time have fun doing it. 

Without going on a tremendous discourse of platitudes, let's give this business of organiza, 
tion a thought. E-Day deserves all you've got, but let's work together on it. 

Abraham Lincoln had a little saying, "The steam that blows the whistle never, turns the 
wheel." Maybe if the steam from the little whistles is not so thick, everybody will find the 
wheel and help turn it. RWG 



.The brot\der the diversification of an oil company; the greater 
is the need for specialized technical talent. Which explains why 
Phillips Petroleum Company has well over 2,700 technical grad
uates amongits more than 22,000 employees. 

Some of. these scientists and engineers work constantly to pro
duce and improve- our· automotive fuels and lubricants. Others 
are engaged in the development and manufacture of such widely 
diversified products as carbon black, butadiene, chemical fertili
zers, synthetic rubber, sulfur compounds and chemicals used in 
synthetic fibers. 

With this technical talent .• constantly studying the· world's 
most versatile raw materials-crude oil and natural gas-pros• 
pects are good for the still further diversification of Phillips oper
ations and markets. 



THIS IS 

THE IDEAL ENVIRONMENT FOR YOUNG ENGINEERS 

In 1953, Sylvania's 40 plants in eleven states pro· 
duced upwards of $300 million worth of products 
in more than sixty categories of lighting, radio .. 
television and electronics equipment. 

This year will see the completion of additional 
new plants ·and laboratories, as another phase of a 
continuing expansion program which has doubled 
plant and equipment in the past few years. 

As a graduate engineer, you'll naturally find a 
wide range of opportunities in every phase of 
engineering at Sylvania. And you'll find yourself 
making rapid headway as the company continues to 
add new facilities, new fields. 

A stimulating atmosphere of accomplishment and 
opportunity - plus size, growth, and diversity --

RADIO 

make Sylvania, a· company of young men where the 
executive level averages 45 years of age, an ideal 
place to build a satisfying career in engineering. 

For detailed information, see your College Place· 
ment Office or send for our comprehensive brochure, 
"Today and Tomorrow with Sylvania", by writing 
to Supervisor of Technical· Employment. 

Opportunities, too, at Sylvania's 
16 research and development laboratories. 

Sylvania Electric :Products Inc. 

1740 Broadway, New York 19, N. Y. 

ELECTRONICS 



First of the truetri-sonic fighters, the new F-100 Super Sabre flies 
faster than the speed of sound in normal, level flight. Far advanced beyond any 

fighter now in production, the F-100 Super Sabre was designed and 
built by North American to meet our nation's need for aircraft with 

over-all weapon effectiveness- a balanced combination of productiblity ..• 
pilot safety ... superior speed ... fighting capacity. 

With the new Super Sabre North American Aviation completes its 50,QOOth 
airplane ... accounting for more than 1 out of every ·10 airplanes 

built in America since the Wright Brothers first flew. If you are planning 
to enter the engineering profession, North American can offer you 

excellent career opportunities in airframe design, guided missile 
development, propulsion system design, electronic systems 

or atomic energy research and development. 

North American welcomes youi· inquiry concerning 
your future career in the aircraft industry. 

Contact: Your College placement office or write: 
North American Engineering Personnel· Office: 

5701 West 12214 South 
Imperial Highway, Columbus 6, Ohio Lakewood Blvd., 

Los Angeles Downey, California 

organization, facilities and 
exerience keep orth 

A 
merican Aviation years ahead &11F 

in aircraft •. . guided missiles . .. electronics . •. atomic energy . .. research and development 
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HONEY ELL 

OFFERS 

CHALLENGES 

UNLIMITED 

THE challenges and problems for the 
engineer in the automatic control 

field are unique in their vari~ty and in 
the insight provided into all of the 
industries of today' s modern world. 

The development and manufacture 
of tiny transistors for electronic control 
. . . the design and construction of 
giant control valves for oil refineries 
. . . the challenge of finding fish with 
underwater sonar ... of providing auto
matic flight for supersonic jets . . . 
temperature controls for today' s modern 
home . · . . for atomic piles . . . 

These are a few of the fields in which 
Honeywell's several divisions are en
gaged, providing au~omatic controls 
for industry and the hqme. 

These controls are made possible by 
the creative imagination of highly 
trained engineers working with the 
very latest research and test facilities. 

With nine separate divisions located 
throughout the United States and with 
factories in Canada, England and 
Europe, Honeywell offers unlimited 
opportunities in a variety of challeng~ 
ing fields. Based on diversification and 
balance between normal industry and 
defense activities, Honeywell will con
tinue ·to grow and expand because 
automatic control is so important to 
the world's progress. And automatic 
control is Honeywell's business. 

That is why we are always looking 
for men with ideas and imagination 
and the ambition· to grow w:_fth us. 
In .. addition to full time engineering 
and research employment we offer a 
Cooperative Work Study program, a 
Summer Student Work Study program 
and Graduate Fellowships. If you are 
interested in a career in a vital, varied 
and diversified industry, send the cou
pon for more information. 

Divisions: Appliance, Aeronautical, Commercial, Heating Controls, Industrial, 
Marine, Micro Switch, Ordnance, Valve. 

• •••••••••••••••••••••••••••••••••••••• • • • • • • 
: MINNEAPOLIS-HONEYWELL : 

: REGULATOR Co. : • • : Personnel Dept., Minneapolis 8,Minn. : 
• • • • : Gentlemen : Please send me your : 
i booklet, "Emphasis on Research", ! 
: which tells more about engineering : 
i opportunities at Honeywell. £ 
• • • • • • 
: Name'---------------------------- : • • • • • • • • : Address_ ___ '------------------ __ ..:_ : 
• • • • • • • • : City.----------.------.,-------------- : 
• • • • • • : Zone ____________ State _____________ ..: : 
• • • • • • • • • •••••••••••••••••••••••••••••••••••••• 





LECTRICITY and its applications underlie· a large 
part of aU engineering. At the practical level elec
tricity runs through all of industry. Recent arrivals 

on the technological scene such as electronic computers 
and large scale electronic business machines are examples 
of natural and expected devel<?pments in the art of elec
tronics and. communication. As one looks ahead one can 
predict that they will revolutionize some areas of business 
q.11d engineering. There is hardly a field of engineering 
which does not call on the art or the product of the elec
trical eningeer. Inevitably ·as industry grows and flour
ishes, electrical engineering has its part in the growth. 

· Electricity also enters the home to be used for illumina
tion; for bringing entertainment, for controlling heat and 
measuring time, for communications, for therapeutic pur
poses, f9r relieving the drudgery of household. labor, and 
for many other purposes. These are some of the reasons 
which make electrical engineering such. an extremely di

. versified, interesting, and growing profession, and one 
which furnishes opportunities for an increasingly large 

The curriculum in electrical engineering has been de
signed to fit graduates· for a place in this growing, advanc
ing technology. It combines theoretical stiidies, ·labora-. 
tory .work and practical application. The work carried 
on under the direction of Professor LeRoy T. Anderson 
in electronic circuit design ·is .an example. If you look 
into room EE 36 at almost any time, you will see men 
testing bread-board models of electronic designs which 
they have arrived at by applying theoretical principles, 
and finding by actual trial the practical factors which 
must be taken into consideration. It is work like this 
which develops practical .judgment and it is one step on 
the road to acquiring professional competence. Look into 
the room across the corridor and ·you are likely to see 
Mr; Gordon lVIurphy engaged with students studying the 
design of electro-servo-mechanisms, one of the newer and 
vigorously developing fields, and one which is essential 
to the completely automatic factories forecast ·for the 
future. 

Very important for the morale of students and faculty 
alike is the sponsored research work 'which brings right 
into the Electrical Engineering Building the reality of ac
tual engineering design and accomplishment. In ·dollars· 
this work at present amounts to over $330,000. It has, of 
course, a special impact on those students who are select
ed to work on these projects, for it provides a work-study 
plan of the best possible kind in which the student learns 
and earns on the job in close association with the profes
sionaFleaders who arehis instructors. 

(continued on page 58) 



University Governm nt 

EEDBACK can be thought of as using present values 
or present results in determining a continued course 
of action. In a machine, it is basing control on ac
performance rather than expected performance. In 

the same manner, this University uses a feedback of stu
dents' ideas and criticisins in forming administrative 
policy. 

It is the channeling of these ideas that is of most in
terest. There are no clear cut communicati01i lines from 
any IT freshman to the Board of Rc:g·ents. Even· if there 
were, they would be of little value, because authority to 
make decisions is not vested in this one group of men 
alone, but delegated to committees and subcommittees, 
department heads, and hundreds of other persons con
cerned with particular problems and responsibilities. 

The organization of the University is divided into two 
categories, policy making and administration of policy. 
There is no clear cut line drawn between the two; one 
can only say that one committee is more policy making 
than administrative, or the other way around. The lines 
of communication and authority often seem to cross. We, 
therefore, will look at only a "first approximation'' of the 
true picture, as a limit of time and space precludes going 
really deep into this monster's complexities. The first 
part of this article deals with the delegation of authority 
by the Board of Regents, and the latter part with the 
role of students in making policy. 

The governing entity of the University is the Board of 
Regents. This board is made up of a "lay population" of 
12 successful men in the state, plus the president of the 
University (whom the board itself selects), the Vice Presi
dent in charge of Business Administration, and the U ni
versity Comptroller. It may sue and be sued, make con
tracts and be contracted with, choose the number and 
type of employees and fix their salaries, decide whom and 
what shall be taught and with what texts. It may grant 
degrees and diplomas at its discretion. However, one look 
at the organization of the board uncovers an interesting 
deficiency. It has committees on budget, executive and 
finance, physical plant, and investments, but not one 
mention of education. This function has been delegated 

About the Author . . . 

Dick Ten Dyke is best known around IT 
for his able leadership of Triangle for the 
past year. An ME in his third year, Dick 
is interested. in automatic control and auto
mation. He's been active in E-day and 
AII-U Congress, whence the interest in 
student government. Hobbies? Oh, photo
graphy or "this and that". 

by Richard TenDyke 

·to the University Senate. 
The University Senate is simply all the faculty members 

with academic appointments of associate professor. and 
above. Obviously it is a rather large group, 726 at latest 
count. Even. with only 150 or so at meetings, it is cum
bersmne, and for this reason, most of its work is done in 
committees. The Senate meets once each quarter and 
hears committee recommendations; since they place much 
confidence in committee work, most recommendations are 
accepted. The Senate handles appeals from committee 
action, an example of which is the late TECHNOLOG humor 
scandal. Although students are not allowed on the Sen
ate, students are voting members of 

PClL\CY 
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The Board of Regents has delegated much authority concerning "edu
cational matters" to the University Senate, which in turn has farmed it 
out to committees. Most committees serve on advisory function to :the 
senate, and may meet one to ten times per quarter .. Student members are 
appointed by the President of the University upon recommendation of All
University Congress. 

The biggest and "meetingest" committee: of them all is 
the Senate Committee on Student Affairs. It is the only 
Senate committee which has a majority of student repre
sentation. It is the policy making body for the SAB, 
through which it provides for recognition of student so
cieties and student participation in· activities. This com-



mittee handles appeals of students on action taken by the 
SAB.* 

In a roll call of student governing boards, All-Univer
sity Congress comes out on top of the heap. In the Insti
tute of Technology .. we have the Technical Commission, 
the· Technolog Board, and the Bookstore Board. 

Ideally, All-University Congress is representative of all 
students in the University. Its members are appointed and 
elected, from colleges and living groups; For example, IT 
has one member appointed by the Technical Commission 
and two elected in the general election, and a student is 
also represented by one member elected out of his living 
area, such as fraternity, rooming house or dorm. 

Congress has a big job in making recommendations to 
the various departments of the University. In most cases, 
the congress tries to make recommendations which are 
acceptable to the particular policy-making department, 
while acting in the best interest of students. It is more 
than just a sounding board of student opinion, for it tries 
to see the whole picture, and weigh into its decisions pre
vious policy and departmental objectives. This is some
times confusing to the average student, as many students 
are prone to. see only one side of· a problem. 

6LJPE.RVISI()I\J of STLJDl.NT OR{1At\.l\Z/..\f10f\16 

A.t.>~lt.IISTt\AT IV E. 
t.> 0 L I C Y 
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Every student organization at Minnesota comes under the guidance of 
the Student Activities Bureau. The SAB does not make policy, but interprets 
and. administers policy originated in the Senate Committee on Student 
Affairs. Students may appeal SAB action to the Senate Committee. 

All-U Congress, like the University Senate, handles 
much of its work in committees. The basic committee of 
Congress is the commission, which in turn may be made 
up of several committees and sub-committees. Member
ship on Congress is not required for membership on a 
commission. An important commission concerned with 
other phases of student government is the Placement Com
mission, which interviews and recommends students for 
posts appointed by the President of the University. All 
Senate committee positions come under this classification. 

The activities of All-U Congress are not confined to 

* Having a tincture of the politician in my personality, I shall re
frain from comment on the SAB. However, it must be said that the 

· SAB performs many useful services not usually recognized by stu
dents, including extensive cooperation in the preparation of this 
report. 
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· dealing with University departments alone. Much was 
done towards getting the single bus fare for students tom
muting from St. Paul. A recent student discount service in 
Twin City retail stores was a result of work done by the 
Executive Committee. l\1ore close to home, Congress sets 
up and aids our Homecoming Celebration. 

OR~ AM \ZATION 

I:.DUI!.A IONAL 1\.FFAII\'.; 

Like the University Senate, All-University Congress handles much of its 
work in committees or "commissions." Some of the problems ·nandled by the 
Commissions are: Football seating and Gopher Rooter Club (Athletic), 
Parking, ·Housing, and Bus rates (Welfare), Homecoming (Finance), Student 
Forums (Social), _and .. Foreign student orientation (International Relations); . 
As its name implies, the All-University Congr..:;ss handles· subjects of a general 
11ature, as differentiated from matters of concern to a . particular college. · 

P"arallel to Congress in the Institute of Technology. is 
the Technical Commission. Although the Tech Commis
sion is best known for organizing E-Day, it is also re
sponsible for representing students on interdepartmental 
matters in IT. You may have taken part in the Tech 
Commission High School Program, where students in en. 
gineering visit high schools and talk about engineering 
as a career. The commission is responsible for distribut
ing tickets for the Engineer's Club .Banquet, where gradu
ating seniors are wined and dined as guests of Twin Cities 
engineers. The Tech Commission is often consulted, 
All-U Congress, before policy decisions are made. 

presidents 
The members of the Tech Commission are presidents 

of the professional societies (ASME, ISA and the like) 
plus two members chosen at large in the IT elections. 

The Technolog Board is a policy making board for the 
Technolog. Each month, it must approve the Technolog's 
budget. It passes on all reading in the Technolog except 
the editor's page. Membership is by college, members be
ing elected in IT elections. 

The Bookstore Board handles all student grievances 
concerning the Engineering Bookstore. This board ap
proves the use of bookstore profits for such things . as 
loans and scholarships. Its members are chosen in the 
same manner as the Technolog Board. 

It would be nice to say that these little groups 
dents who may meet once, twice, or four times a month, 
solve the problems of communication from students to 
"people that count." Actually a big gap is between the 
student and his own representative, as channels between 
these boards and administrative officers seem adequate. 
\!\Then a better method is evolved enabling student leaders 
to sense the needs and attitudes of the student body, the 
problem will be solved. 

-end-



mitted to. the receiver, where they are 
then . converted back in to . a picture 
for the viewer to see as the end-prod
uct. The big difference between the 
two is the complexity and field of 
usefulness of TV vs. phototelegraphy. 
This system of ·pictures-over-wire ha~ 
been applied to many diffetent fields. 
One of the biggest uses is in the field 
of news; almost every large newspaper 
in the country and many TV stations, 
as well as other concerns, subscribe to 
the news services of "AP", "UP", or 
"INS" (Associated fress, United 
Press, International News Service.). 
Photo-by-wire systems are also em-

with its own caption. (permission for use here, 



loading photographic paper onto drum, before reception; At top 
line monitoring. Below it are phones that connect to line net. 

chronizing transmitter and receiver tions per minute 
drum-motor rotation, type of scanning 
process, and distance and quality of 
transmissions. The · speed or revolu-

About the Author , . . 
Bruce Wheaton is a fifth year math major. He is currently 

WC?rking as chief photograph'er for WDSM-TV in Duluth and is 

attending the Duluth Branch of the. University. Bruce graduated 

from Breck School in St. Paul in 1949 and entered the University 

in the fall of that year; He originally planned to study Elec

trical Engineering but transferred into Mathematics. While in 

school he. worked for the Physics Department at the University 

and in the Photo Laboratory at WCCO-TV. Bruce is finishing his 

R.O.T.C. program and expects to be commissioned in the Army 

Signal Corps in June. His hobbies include radio and television 

and he is a licensed radio amateur. To make this sketch more 

complete we should add that he will be married in June. 





ACH SPRING, a new group of students graduates 
from thesecondary schools of the country and many 
of these decide to make preparation for a profes

sional career. Many questions might well be raised con
tenling their method of choice and how they might be 
helped to choose wisely. Does the student with high apti
tude for a particular profession stand a fair chance of dis
covering his latent abilities and embarking on the best 
course of study? Of course, an answer to this question is 
impossible. The fact that in the architectural schools of 
the nation, three and one-half entering students are 
needed to produce one graduating senior; indicates that 
we might do better. This is probably equally true of the 
other professional schools. 

Once a student has been ad1nitted to the professional 
school, his performance can be measured, but very little 
is known of the comparative talents of those who might 
have entered. Perhaps, due to ignorance or poor counsel
ling or various pressures, excellent material may have 
been diverted into another field. 

help 

\Ve can help in this problem of professional recruit
ment by providing people everywhere with more knowl
edge of the nature of the professions. The prospective 
student should know the opportunities for service offered 
by each profession and the types of skills required of its 
members. 

We welcome the opportunity to, discuss the profession 
of architecture. The average citizen knows far too little, 
about this field and the responsibilities of its practitioners. 
,When notions about the architect are so vague, it is not 
surprising that the possibility of an architectural career 
may be overlooked by many students, and others may 
select it for curious reasons. Let me cite a somewhat ab
surd example. A number of years ago, a student told me 
she had chosen to be an architect in the stranges~ possible 

way. Her father was a career Army officer, recently trans
ferred to a university town. He told his daughter to enroll 
as a student and to take some "useful'' course. Dutifully, 
she flipped open to the A's in the college catalogue and 
the first course was Archery. This seemed interesting 
enough but not particuarly useful. The second course was 
Architecture. This seemed more useful and so she en~ 
rolled in it, and by some miracle, possessed real talent., 
Today she is engaged in a very successful practice. 

Every prospective architectural student should know the 
answer to three questions: What is architecture? What is 
an architect? How is one trained? 

what is architecture 

We will attempt to briefly answer each of these ques
tions. First, architecture is both an art and a science. 
It is the art of providing shelter for human activities. 
It is the art of well building. Since the activities of our so..: 
ciety are many and· varied· in nature, the types of shelter 
needed for them are equally numerous. Such widely dif
ferent functions as power stations and cathedrals, sub
urban houses and cancer hospitals, must be housed; If 
architecture is really well building, it means that these 
functions, simple or complex, should· be accommodated 
in the best possible manner. In other .words, the archi
tecture of our time should be accomplished with the best 
means at our disposaL Building problems become more· 
complicated with each advance of science but, fortunately, 
the means available for their solution are also proportion
ally greater. 

What is an architect? The dittionary tells us that he is 
one whose profession it is to design buildings and super
intend their construction. Now it is perfectly obvious.· to 
anyone who watches the progress of the construction of 
a building that many different kinds of persons are neecled · 
to accomplish the work. This may include a wide range 

(continued on page lffl.;) 
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Simply stated, SSB is a method .of transmission and re" 
ception of radio signals without the direct use of a "car
rier," as is done in ordinary amplitude inodulated (AM) 
transmission. 

In Al\11 transmission the carrier is a high frequency 
. radio signal which is modulated by the low frequency 
fluctuations of audible sound. The resultant output of the 

. transmitter is the carrier frequency and the sum of and 
difference between the audio and the modul~ting fre-

generating signals 



method of carrier insertion requires that 
a communications receiver with a BFO (beat frequency 
oscillator) be used. The. receiver, with the BFO in the 
"off'' position, is tuned until the SSB signal is at the 
maximum volume possible. The audio gain is raised the 
maximum, while the radio frequency gain is tuned to the 
point where the signal is just audible. The BFO is then 
turned on and varied until the sound changes from a gar
ble to understandable speech. Changi11g the frequency of 
the BFO will, ~s with front end injection, vary the speech 
to ·a point where it cannot be understood. 

There are many advantages of SSB over m~dinary AM 
transmission. One of the most important factors to ama
teurs is that it cuts down on the interference caused by 
several stations in dose proximity, frequency-wise, to each 
other. When the carriers of two AM stations are very dose 
together, heterodyning results. The whistle produced by 
the heterodyning has a frequency of the difference be
tween the two carrier frequencies. Of course, with single 

VAR tABLE 
F'R£QU~NCY 

'R. ~-
0 SCI 1- LA T 0 'R 

radio amateurs 

ANTt;NNA 

As of now, radio amateurs are jt1S1t-\ beginning to 
alize the potential ability of single ·si'deband over r .. , ... _ ..... -........ . 

More and more hams are using single sideband prac ..... ~•:.o.u .• , ... 

every day. Perhaps in a few years, the number of UAAAfi>A'-'·····'·'• :. 

sideband stations, in the amateur ranks anyway, 
ceed their bigger brothers, amplitude u.a.._,u,_._ .... ,L .... ~ 
When that day comes, even the most 
AM operator will break down and join 
Duck" boys. 

-end-



Institute of Technology elections are upon us again. The 
seniors vote for St. Pat, and everybody votes for representa
tives to the Technolog Board, Bookstore Board, ·and Tech Com
mission. For the activities of these groups, see the article on 

University. government on page 12. 
The candidates at the time the log went to press were: 

The presidents of the professional society student chapters 
plus three members, elected at large. 

Robert D. Tennison, Second year, Applied Math. 
Ronald Vegemast, Fourth year, EE. 
Ronald Glesnes, Fourth year, EE. 
Guenter Schmidt, Fourth year, ME. 
Gerald C. Scott, Fourth· year, EE. 
Henry Hillman, Fourth year, ME. 
Tom Mark, Fourth year, Mines 
Richard H. Sudheimer, Third year, Aero. 
James H. lindberg, Third year, Arch. 
Dale Palmer, Fourth year, EE. 
Jerry Groff, Fourth year, ME. 
John Ahlquist, Third year, Ch.E. 

Development of a revolutionary new type of infrared lamp, of 
"tremendous potential" for scores of heating, drying, baking, cook
ing, and other uses, was announced by General Electric on the first 
of this month. 

It is a radical departure from any infrared lamp in two respects. 
It comes in a compact, tubular shape, slightly larger in diameter 
than a cigarette, rather than in the shape of a conventional bulb. 
And rather than regular or heat-resistant glass, the tube is made 
of fused translucent quartz. 

Producing more than four times the energy concentration deliv
ered by the popular 250-watt infrared lamp, the slender quartz lamp 
has "amazing" ability to withstand high temperatures and the shock 
of violent temperature changes. Even when the tube is heated to a 
''cherry red", it can be doused in 'water or, as a more severe test, 
may be touched by a piece of ice withou,t breaking. 

The many advantages of the new lamp include the following: 
It produces higher e,1ergy concentrations. in a small space. It pro
duces full radiation )~lmost instantly. It produces visible light, as 
well as infrared lighlc;·.' It is extremely light in weight~the 1000-watt 
size weighs less thall. an ordinary teaspoon. It requires little main
tenance, as it will ttsually run for 5000 hours on end. 

It can be useq in industrial radiant drying and baking ovens. 
It can also be used in. home ovens. ,,, 

h~at.i~g 
A number of buildings now under construction at the Hanford, 

Washington, Atomic Works will have the distinction of being the 

TECHNOLOG BOARD 

BOOKSTORE BOARD 
One member from each field of study. 

George Swanlund, Fourth year, EE. 
Orlean Moe, Fourth· year, Ag.E. 
Robert F. Gellerman, Fourth year, EE. 
Ronald Bambury, Fourth year, Chern. 
lee Sisler, Fourth year, Ag.E. 

I 
first structures in this country to be heated by atomic energy. Waste 
heat, now poured into the Cohimbia River, will be used in this 
process. 

This heat is a by-product of the nuclear reactions involved in con
verting uranium into fissionable material, plutonium. Instead of be
ing dumped into the river,. the water carrying away reactor heat wiil 
be used to warm air which wilJ be blown into· the new buildings. 

In addition to being a milestone in the use of atomic energy, the 
new heat recovery process will pay for itself in about seven and a 
half years. After that time it . will mean an estimated savings of 
$57,000 a year to the Atomic Energy Commission. 

\[HE MINNESOTA TECHNOLOG, April, 1954 



• IDerican Roc et 
by 

Occasionally nearly every engineering student gets the urge 
to do some engineering that isn't in the textbook, something 
that isn't a lab report and isn't an assignment, something you 
can see work when. you put it· together. One parti<:ular breed 
whose taste runs strongly in this direction is· the amateur rocket 
builder. Early in February, a group of engineers with aspira
tions toward constructing and firing rockets deCided to organize 
a group for that purpose. A preliminary meeting ~as. held to 
determine the best plan of action. As a result the ·national 
office of the American Rocket Society was contacted; they 
c;,nthusiastically offered to help get the group started. They 
pointed out that there was no other such organization in this 
section of the country. Furthermore, they stated they were very 
happy that a movement was afoot to organize a student 
chapter. The American Rocket ,Society hopes that a University 
student chapter will lead to the formation of an adult chapter 
in the St. Paul-Minneapolis area. The nearest chapter now is in 
Chicago. 

When the preliminary meeting was held locally, it was 
definitely decided that this student chapter was to be a "get 
your hands dirty" group. At the first meeting; feeling was high 
for the actual building and flying of a small rocket. It was felt; 
at the time, that thaJ would be the best way to learn abo 
rockets and the many problems c;onnected with them. Howev~r; 
before ·actual construction could begin, quite an amount of 
time would have to be spent in research and design, not c>nly 
on the motor itself, but also on firing systems, test stands, 
recovery methods, and fuel problems. As one may see, this 

not "Buck Rogers" 

The American Rocket Society is a national organization of 
engineers, scientists, and experimenters in the field of rocketry 
and jet propulsion. It should be pointed out that the ARS today 
is not a "Buck Rogers" type of organization, as might be in
ferred from its name. Although it once had this reputation, one 
can readily notice the change of concepts by comparing the 

·ARS journals of the '30's with those oftoday. Its primary func
tion is to bring interested people together for the free exchange 
of data and ideas. It is . also devoted to the maintenance of 
public interest in the possibilities of rocket and jet power for 
transportation, communication, and military purposes. 

At present, the ARS is affiliated with the American Society 
of Mechanical· Engineers, l;>ut this does not include co~member
ship. The technical interest of the ARS covers all phases of 
design, development, testing, and application of atomic and 
chemical propelled units. The aims of the society are carried 
out by sectional meetings, regional meetings, annual conven
tions,· and current publications. 

will take 

on campus. 

About the Authors . . . 

.. .... ·.·· 

-end-

Herb Dobbs and Joe Schons are both from Mapleton, Minnesota, and have known 
each other for years. They are both interested in jet and rocket aircraft, and so have 

worked for the last few weeks to start a student branch of the ARS here at the U. 

Joe is a Chem. E. in his fourth year, who thinks he'll go to grad school. His hobbies 
include photography, flying, fishing and skiing. 

Herb is a ME work-study student who will finish at the end of next summer. He is 

an ATO, and has been a member of the Rooter club, the lAS, the Tech Party and the 

E-day committee. For recreation, he likes classical music, intramural football, and 
building models. He· was married March 20. 

, 
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When underground accumulation of oil and gas was formed, 
it was under high temperatures and pressures and then sealed 
off. by d rock, called a cap rock, so that the pressure could 

sed. The rock in which the oil was confined is called 
r,;;·~~rvniir rock. At this time gas was also dissolved in the oil, 

, ... ·, .. ""'" when this accumulation was tapped by a well, a means of 
escape for the pressure was created. Thus gas comes out of 
solution carrying the oil with it to the surface. This natural 



By the mid 1920's, both Einstein's 
theory of special relativity and the· 
Rutherford-Bohr atomic theory, as 
modified by Sommerfeld, were quite 
well accepted. H:owever, the progress 
of theoretical modern physics had 
barely begun, for it was in the fol" 
lowing few years that two monumen
tal concepts of the mechanics of the 
microstate were simultaneously devel
oped. These were: quantum mechan-

ics, developed by Heisenberg, Jordan, 
and Dirac, and wave mechanics, de
veloped by Louis de Broglie and 
Erwin Schrodinger. 

Just as classical mechanics has its 
fundamental Newtonian equation, 
F == ma, and relativistic mechanics 
has its Einsteinian relationship, E == 
mc2, so these new theories had their 
basic statements. For quantum Tlle
chanics, the relationship between the 
frequency of electromagnetic radia
tion, v, and the energy of the corres
ponding photon, E, was the basic 
statement presented by Planck: E == 
hv. Here h is Planck's constant, 6;624 
X 10-27 erg sec. And the basis of wave 
mechanics lay in the de Broglie equa
,tion, ,\ == hjp, where pis the relativis
tic momentum of the particle con
cerned, h is once more Planck's con
stant. 

wave vs. particle 

The fundamental statement of wave 
mechanics, then, was due to de Brog
lie: 

The motion of any corpuscle 
is associated with a wave 
motion of wave length ,\ == 
hjp. 

About the Author ••• 

derivation 

Taking the relationship: 
E ~ hv == hcj,\, 

and combining it with the 
re]ationship: 

Ed Mclrvine is an import- his home is Winnipeg, Canada. 
When he graduates from Physics this June, he'll probably 
head for graduate school. Until then he'll continue to enjoy 
himself working on the American Institute of Physics, Toast
masters at the dorms, and listening to classical music. 
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by "The Gib" . 
Professor: "This exam will be con

ducted on the honor system. Please 
take seats three seats apart and in 
alternate rows." 

* * * 
Mother: "Willy, the canary is gone." 
Willy: "Gee, that's funny. It was 

there this morning when I vacuumed 
the cage." 

* * * 
Asked what he did for recreation if 

and when he got to townr one of those 
long, lean Texas cowboys reluctantly 
confessed, "I most always go dancin

1 if 
there is one/' 

"Whyr nobod/d guess you knew how 
to d:ance/' the questioner exclaimed in 
surprise. 

"Heckr I can't dance a lick," the cow
boy admittedr "but I sure like to hold 
1em while they do!" 

* * * 
A poker player went crazy, and 

shifted residence to a nut corral. For 
years. his keepers served him toast for 
breakfast. He always looked at the 
toast, sneered "I pass!" and pushed it 
aside. 

One morning they served him raisin 
·toast- just one raisin in the middle 
of the slice. Looking at the toast ex
citedly, he yelled, "I open with aces!" 

* * *' "What was the explosion on Casper's 
farm?" 

"He fed his chickens some 'Lay or 
Busf feed 1 and one of 'em was :a roost
er." 

* * * 
Students are like blotters, they ab

sorb what the instructor says, but 
they get it backwards. 

24 

"Do you know who was the first 
engineer?" 

"No, who?" 
"Adam, he furnished spare parts 

for the first loud speaker." 

* * * EPITAPH 
Gone from here is Paratroop Zeke -
He failed to check his 'chute for a 

leak. 

* * * 
Tree: A solid thing that stands in 

one place for 50 years and then sud:.. 
denly jumps in front of woman d1iver. 

* * *' 
Two coeds decided to· motor to Miami 

for their vacation. As they . were passing 
through the Tennessee hill country, the 
motor of their car developed a miss, so 
they pulled into a small roadside garage 
for repairs: Garbed in their. very brief 
shorts, they made a very dazzling im
pression as they stepped from their con
vertible. 

An old shop foreman noticing that a 
young mechanic had stopped his work 
to gawk/ growled out, 11Come, come, 
Elmer. You're a motor expert, not a body 
man-remember?'1 

* * * Student: "What do yo·u mean by horse 

:MISPLACED COURTESY 
The deep sea diver was hauled. on 

board in utter exhaustion. 
Captain: "What happened?" 
Diver: "Everything was all right 

till 1 tried to tip my hat to thaf mer
maid." 

* * * MONSTROUS MOTOR CAR 
A friend of mine, who drives an 

auto carrier to Jacksonville, flor-
ida, developed light trouble about 
ten o'dock one night. He failed to 
find the trouble, so, he. decided to 
do the next best thing in order to 
make it on into the next town. 
So he climbed up on top to the 
front car, which was headed in 
the same direction, and turned on 
its lights. . 

After he had gonE1! a couple of 
miles down the road, he saw a car 
coming at . a . distance. It began to 
weave back and forth. across the 
highway, then left the road and 
went out across the field. 

Stopping his truck, he ran to the 
overturned car and · saw two 
drunks climbing out. Asked if they 
were hurt, they said, 11No/' Then 
he asked them what the trouble 
was. 

One of the drunks spoke up, 111 
was iust telling John, here, that if 
that durned thing . was as wide·. as 

sense?'1 

Professor: uYov might define 
stable knowledge.'1 

* * * 

it as it was high, . we didn't have a 
chance at all, so, we took out 
across the field." 

FAR SIGHTED 
Lawyer: You. say you were about 

thirty-five feet away from the scene. 
Just how far can you see clearly? 

Farmer: Well, when I wake up I 
see the sun and they tell me that is 
about 93 million miles away. 

* * * POOR, BUT HONEST 
Judge: "Have you anything to of

'fer the court before sentence is passed 
on you?" 

Prisoner: "No, your honor, my 
lawyer took my last dollar." 

(continued on page 46) 
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Helping the ~~stars" to shine 
A tiny off-stage ~~sun" brings you brighter and better movies 

As YOU SEE the Hollywood ttstars" on the screen of the 
darkened .theater-perhaps in 3-D-you can thank a 
man-made miracle of light-the carbon arc. 

This brilliant light comes from tiny carbons. not 
much larger than pencils. Yet their light is bdghter 
than the sun itself-enlarging the tiny pictures on the 
film as much as 300,000 times! 

THEY GIVE YOU THE RAINBOW-Besides the bril
liance that brings you clear, sharp moving pictures, 
these carbons have a light quality almost exa<::tly like 
that of the sun. This makes possible the production 
and showing of pictures with all colors of the rainbow. 

LIGHT YOU DON'T SEE-The rays from these carbons 
go beyond the movies into places most of u·s never see. 
They reveal quickly how long a new paint will last, and 

whether colors will. fade from new fabrics. They also 
tell scientists the exact chemical. composition of many 
materials. 

BETTER AND BETTER---:Making and constantly im
proving hun~reds of carbon and graphite products for 
industry and science is one of the many ways in which 
the people of Union Carbide help serve all of us. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 

opportunities with. Union Carbide in ALLDYS, CARBONS, CHEMICALS, 

GASES and PLASTICS. Write for booklet B-2. 

u 10 
AND CARBON CORPORATION 

30 EAST 42ND STREET f!.m] NEW YORK 17. N.Y. 

In Canada: UNION CARBIDE CANADA LIMITED 

NATIONAL Carbons ELECTROMET Alloys and Metals HAYNES STELLITE Alloys PRESTONE Anti-Freeze 
EVEREADY Flashlights and Batteries PYROFAX Gas DYNEL Textile Fibers UNION Carbide 
BAKELITE, VINYLITE, and KRENE Plastics PREST-O-LITE Acetylene 







Hercocel®, a Hercules cellulosic plastic, is durable, lightweight, colorful,,.. 
"1ind quickly and economically molded into intricate or thin-walled shapes. 
It is used for h·undreds of industrial and consumer products, one of which 
is Connecticut Telephone & Electric's new interoffice telephone shown here. 

In quarrying, as in metal mining, coal mining, and· construction, proper 
blasting with the proper explosives promotes higher production .. ·. easier 
work for men and. machines. Hercules' 40 years of experience in the 
devt;lopment, manufacture, and use of explosives mean top efficiency 
and economy. 

Hercules' continuing creative research in chemical materials is reflected in an 
increase in sa1es from $7,640,741 in 1913 to $190,202,417 in 1953; more than 
10,()00 employees; and a history of 162 consecutive dividends since Hercules' 
organization in 1913.Send for your copy of our 1953 annual report. 

HERCULES POWDER. COMPANY Wilmington 99, Delaware 
IN!;OFIPOAAT£0 

Hercules' business today helps 
almost everyone's business. It 

embraces the producti()n of synthetic 
resins, cellulose products, ~hemical 
cotton, terpene chemicals, rosin· and 
rosin derivatives, chlorinated products, 
and many other chemical processing 
materials-:-as well as explosives. 
Through close cooperative research 
with its customers, Hercules helps im
prove the processing or performance of 
many industrial and consumer products. 



insure tenant sati$faction 
at 430 Park Avenue, 
New York City 

644 McQuay Basic Type Seasonmaker 
inaividual room air conditioners were 
installed in the beautiful new 430 Park 
Avenue office building in New York City 
to satisfy the demand for individual 
room comfort and control. The Season
maker's quiet operation and attractive 
design make it a welcome addition to 
any multi-room building. 

The Seasonmaker' s year 'round per
formance actually ''makes the seasons 
come to you" ... providing heated, and 
filtered air in winter; cooled, dehumidi
fied, and :filtered air in summer. 

All Seasonmaker Air Conditioning 
Units have the famous McQuay Ripple
Fin coil construction assuring long life 
and dependable service. Available in 
Floor Type, Ceiling Type, Basic and 
Hideaway Types as illustrated above. 
For use with central systems circulating 
chilled or hot water or Freon. Easy to in
stall and maintain in old buildings as well 
as new. Write for Condensed Bulletin 
703. Representatives in principal cities. 

ARCHITECTS: 
Emery Roth & Sons, New York 

BUILDERS: 
Freeman & Gerfa, New York 

AIR CONDITIONING CONTRACTOR: 
Mance Corporation, New York 

MECHANICAL ENGINEER: 
Mr. John Anselmo of Sears & KopF, New York 

1648 Broadway St. N.E., Minneapolis, Minnesota 

AIR CONDITIONING • REF.RI.GERATION • 







19.54 Engineer's 

·Friday, ay 7 

* 
* 

n Riverside Park 

Pig Chase, Pie Eating contest, Egg Throw 

* 9:00 PM.:....E-day Brawl at St. Paul Hotel 



N To Mines 

Ave. 

The.open house and.industrial exhibits this year are going to·be 
different for two reasons. First; the E-day committee promises the 
biggest, rnost spectacular open house ever seen; and second, this 
year; the mines building will be open as well as all the engineer
ing buildings. So, before and after the E-day show, bring the girl 
friend and/or parents, and show them what youdo all day. 

ay 7:.9 P to idnight Saturday, ay 8: 9 A 





to 

"Yes, that may be, but what 'is your 
report of E-day at Minnesota?" 

"Well, sir, they got the best little 
ole celebraaaa -" Olaf said as he 
quietly collapsed before St. Pat. 

"Leprechauns, take Olaf out and 
sober him up and bring him back 
later,". said St. Pat, "These Nordic 
races never could hold their liquor." 

report 

The next morning Olaf reported, 
groaning a bit, but fairly certain he confusion 
would live, and began his report: 

"After my trip to earth I was get~ 
ting tired so I looked for a room to go 
to sleep. I wandered around and 
finally found a building with food in 
it, so I walked in a room marked 'E- · 
day' and looked the layout over. The 
place was empty so I stayed there two 
days. Finally ·on Monday a large, 
hungover fellow walked in, looked at 
me and said 'Oh no! I thought I ·left 
you op the bar last Saturday.' I as
sumed it was an engineer. I asked 
him if he knew anything about E-day, 
and I told him St. Pat had sent me to 
find out about it. He looked at me, 
shook his ·head, and shuddered. 'Yes, 
I'm John Ahlquist, the chairman of 
E-day. Just follow me for the next 
two. weeks and I'll tell you everything. 
But please ·keep out of sight -I don't 
want the committee to think I'm see
ing things.' 

"John fixed a place for me to sleep 
in the E-day desk and I traveled in 
his pocket all day. He seemed very 
worried that someone would see me. 
John and his helpers sure worked 
hard- they always seemed to be talk
ing to someone about doing some
thing about the parade, or the Brawl, 



kept pestering John about appearing 
on radio programs, but John was very 
kind to him, only hitting him once 
a day ·or so. A fellow. named Grady 
wandered around with a worried look 
asking 'Will it cost any money? Our 
costs are up and income down, and 
they never .told me what to do about 
it in BA 36Y2.' 

"Ahhhhhh," said St. Pat, "a true 
Irish name at last. Grady-Grady. I'm 
sure an intelligent Irish boy like that 
will find the necessary cash.'' 

Olaf continued, "One day Gib 
rushed in yelling, 'I've got it, I've 

sympathy 

''John said that was too bad,. but 
that the new anti-biotics helped a lot. 
Gih said, 'No, No, 1 mean we'll real-

. ly make a big E-day. We'll have all 
the engineers ride white elephants in 
the· parade, singing "St. Patrick was 
an. Engineer''.' 

"John sighed· and said, 'Down, 
·boy,' and turned to Bill Latham and 
tried to convince him that he needed 
some· trophies from some company, 
any company. Cordes, preceded by·· a 
wave of noise, entered. 

" 'I think 1 can get the president to 
be in the show,'· he grinned. 

" 'Good, you idiot,' John said, 
pounding him on the back with 
Parker, 'who would have thought 
Eisenhower would come here for just 
that. Try to get Joe :McCarthy, too.' 

'' 'No, sir, beg your. pardon, please, 
but it's Morrill,' Cordes mumbled. 

"'Oh, hell.' John threw Cordes out 
the window. 

''One day John shook me awake 
and said,. 'This is it.' E-day had ar
rived. It started with music-a band 
came marching down the street and 
almost right behind that came a trail
er carrying a stone. John said it was 
a dummy. Blarney Stone-a good thing 
it was, too, because some foresters 
almost stole it in one of the biggest 
fights. since Clancy ·lowered the boom 
on the boss's wife's convertible. No
body was seriously hurt, though; 
they'll all be up and around in a few 
weeks. 

"There were a lot of other floats· in 
the parade too, and some were pretty 
-those with girls on them, and some 
were so weird I thought engineers 
must be just a little insane. 
. "The band marched into the grassy 
area they call the Mall and started to 
play more music. John said they used 
to have them play in the street in 
front of the Main Engineering build~ 
ing, but the Rabid or Rabit ·Transfer 
or Transport or something wanted to 
run its shiny red go-carts up the street 
now, so he had to move to the Mall. 

"About eleven in the 1norning, 
some people came out on the steps of 
one of the buildings and made 
speeches and gave awards. One of the 
professors gaye awards to the group 
which guards the Blarney stone, 
Plumb Bob. John explained that 

"They 
chained 
knighted Pat he 
kissed the Blarney stone and then the 
engineers came up~ kissed the Blarney 
stone, and were knighted ·irito your 
order, Saint Patrick. One brawny 
engineer, drooling a ·little, rushed up 
thesteps and said 'I want to do like 
the seniors did ·last year. One of yoU. 
beautiful Queens gimmie a kiss.' 

"St. Pat drew, his sword. and said, 
'All that kissing was hard on the 
girls, ·especially since most engineers 
are nea,riy as hard up as youlook.' The 
engineer turned and walked down the 
stairs,.· mumbling about congressional 
investigations of•····su(wersion in the 
Tech Commission. 

"St. Pat introduced the queen can .. 
dida tes, gave then1 flowers, ·and kissed 
them. Then· the tnnnpets . sounded 
and he crowned one of them Oueen 
Colleen, Queen of . Engineer~ He 
kissed her again and again, though he 
obviously didn't want to do it, and 
the photographers took picture after 
picture. 

"When this ceremony was over, ev
eryone follo?ed the pretty young la
dies up to the Union and had lunch. 
All the engineers had a lot to eat, 
and then sat back.and listened to the 
speakers. 

"Good food has always stimulated 
fine ccmversation/' St. Pat mused, "it 
often affects metha,tway. Why, Ire
member ... " 

Ignoring him, Olaf continued his 
narrative. "Then they gave a hockey 
coach named Mariucci . the coveted 
ti tie of honorary engineer because of 
the engineer-like spirit of his teams 
on the ice .. A· few of the engineers in 
the back of the X()Om started to clap 
and shout 'Bringon-the damesl', but 
"Red" Miller hit them. with chairs 
and theyquieted down" 

"In the, afternoon, the~ engineers 
disappeared. J finally· . found the1n 
north of the campus playing allkinds 
of games. John' explained that,· they
won· trophies in sports like golf, ten
nis, softball, bowling· and ping-pong. 
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"After all this actiVIty, they de
cided they needed just a little more. 
After all, they were used to 18 hour 
days studying and·· writing reports, 
and were just getting warmeq up; 
For the evening they had all the 
engineering buildings open and 
ablaze with lights. Inside, I saw all 
kinds of experiments and apparatus 
on display. Besides· the school, a lot of 
companies had sent displays of ap
paratus. I\!Iost of engineers brought 
girls-they talked about hyperwangle 
presses and fractional transits, and 
impressed the girls a lot, mentally. 

pionship.' We did, too, and after the 
championship game the faculty played 
the students. The game got a little 
confused, but judging from the looks 
oil the students' faces, more than one 
score was settled. 

"Afte~ the game, John took me 
across the river to a little place called 
Riverside Park. After everybody was 
full of free pop, ice cream, and potato 
chips, they started more conte.sts." 

"The Irish always favored free 
things," St. Pat remarked. 

''Yessir," said Olaf, and took time 
out from his narrative to take an as
pirin for the sake of his hangover. 
He continued: 

"Among other things, they played 
catch with eggs. It was kind of hard 
on the eggs, and some of the engineers 
didn't look too good either. Every 
few minutes some engineer would 
come to John and say, 'Where's the 
brew?' but John only answered, 'We 
tried, we tried.' 

"A few of the engineers kept going 
over to a car parked back in the 
l;mshes, and I told John about it. The 
next time, John went too, and when 
he came back he burped and said, 
'Doan worry about a thing, m'friend, 
th~y're harmlesh ash they can be.' 

In true engineer style, John threw 
the flowers at her and said graciously, 
'Here's a posie I brung ya.' 

"At the St. Paul Hotel, . the first 
thing everybody did was get married. 
The parson gave out certificates and 
rings and pronounced his blessing. It 
didn't look legal to me, but John 
kept reassuring his girl it was. Chuck 
Eddy and a bunch of people played 
music, and John danced a little and 
spent a little time in the other room 
drinking malted milk. 

"At the intermission, John made a 
speech and presented awards and tro
phies. He also introduced Queen Col
leen again. He seemed to like to in~ 
troduce her. He got off the stage final
ly and Frank Procter told jokes for a 
while. 

"l fell asleep, and when I woke up, 
it was late, but John was just saying 
goodnight to his girl, and still trying 
to convince her they were really 
married. At her door, they said good
night in true engineer fashion. John 
said, 'Uh,' and then she said, 'Uh;' 
and after a while I fell asleep again. 

aftermath 

"I was all set to return to you the 
next day, St. Pat, but John said, 'Olaf, 
I kind of like you-please stay for the 
E-day staff party.' Well, he convinced 
me I should stay. They gave me a bi~ 
of amber fluid to drink, and after a 
few glasses Qf it, I can't remember a 
thing until I arrived here." 

St. Pat beamed. "A wonderful re
port, Olaf," he said, "I want you to 
take a message back to the engineers 
at Minnesota. Tell them I send my 
congratulations on their fortieth cele- · 
bration in my honor." "The next thing I knew, someone 

said the last performance of the 
show was starting, so I rushed over to 
the Union, down the stairs, and 
squeezed into a large room just as 
some . guy slammed the door and 
shouted 'It's full.' There were so many 
people in the place I couldn't see 
much, and just as the show got going 
the lady in front of me laughed so 

Olaf shook his hungover little head 
and sighed. "Yes sir," he said, and 
started toward the stairway to· earth. 
But as he star ted down the stairs, he 
thought of the queens, the dance, and 
the amber liquid, and smiled in an
ticipation. 

hard that her hat fell over my head. 
By the time I got the thing off, John 
was .up on the stage introducing the 
Queen of the Engineers and her at
tendants. That guy would do anything 
to get close to the girls. 

"The next morning John shook me 
awake and sajd 'Come on, we're going 
to see one of the softball teams whip
hell out of the other for the IT cham-

"That night, John got the most 
dressed up I ever saw him-he put 
shoes on and everything. Then we 
went to get his girl and she had shoes 
on, too. John even gave her flowers. 

-end-
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HOW TO Ell INATE 
COST OPER IONS 
IN DESIGN 

B.EFORE any design is. acceptable, 
methods. and costs of production 

are carefully studied. Every needless 
expense in material and machinery is 
eliminated·to meet price demands of 
competition. 

By. using steel instead of cast iron, 
substantial savings in material can be 
realized. Steel is three times stronger, 
2 ¥! times as rigid as iron. As a result, 
only one-half to one-third the amount 
of metal is needed with steel. Also, 
steel ~osts only one-thirdthe price of 
iron, pound for pound. 

·In manufacture, welded ~teel com
ponents can be produced today at an 
average of SO% less cost. Production 
methods ate simpler ... fewer man
hours are involved with arc welding. 

With welded steel construction, 
ultimate savings are limited only by 
the ingenuity of the designer. For this 
reason, every product engineer needs 
to keep in step with the rapid prog
ress in low cost manufacturing with 
arc welding. 

Motor Swing Base is fabriCated at low cost 
from tubing and steel plate; Welds are made 
with "hidden-arc" process in agglomerated 
flux, using ManualLincolnwefd. 

DESIGN AIDS FOR LOW COST 
Principles . of designing or converting existing 
products in welded steel are presented in Lincoln 

. Weldesign Manual available at nominal cost for 
·hours of study. Write for free design bulletins to 

THE LINCOLN ElECTRIC COMPANY 
Cleveland 17, Ohio 

THI WORLD'S LARGEST MANUFACTURER Of 
ARC WIELDING EQUIPMENT 

(continued frorn page 15) 

the light beam at the receiver is. look
ing, not at its line between top and 
bottom, but at the middle of the film, 
the . picture removed from the drum 
and processed will have the top half 
of the picture at the bottom and 
the bottom half at the top. So not 
only must the drum motors be travel
ing at the same speed, but they must 
be synchronized to rotate together. 

on the spot 

News, to be effective, must be "on 
the spot"; that is what the wire sere 
vices are for- picture and printed 
material. A picture of a riot in Iran 
is t::tken by the on-the-job photo
grapher there. It's processed and 
printed and handed to the "radio
photo" operator. He loads ·his ma
chine with the news picture and 
makes electrical contact with the 
United States by radio. Very much 
akin to the "hams" method of sending 
his dots and dashes, the picture sends 
its impulses to New York where they 
are received on film and developed. 
If it is deemed newsworthy enpugh, 
the picture is placed on the Telephoto 
network and offered to the line of 
subscribers taking the service. This 
network is like an overgrown rural 
party line in which all those on it 
are capable of hearing each other and 

. receiving the transmitted signal from 
New York or any other point on the 
party line. Thus the picture from Iran 
is relayed -to all others on the "net" 
and within minutes they have a pic
ture for their newspaper or TV pro
grams. 

combos 

Quite often the network sends two 
pictures on a transmission and also 
four on one transmission. These 
"combo's," though they give the 
subscriber a smaller print, have their 
especial use. In other systems such as 
Wirephoto,. there is only negative re
ception, from which a print may be 
made through an enlarger to any size. 
In Telephoto both negative and posi
tive reception may be taken, and in 
both news services, only positive print 
transmission. 

Facsimile is the name given to the 
specific type of system ·for sending (continued on page 43) 
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This germanium refining 
ethod keeps impurities 

do n to less than 
5 · pa · s in a billion 

A new method of metal refining, currently in use at the 
Western Electric plant at Allentown, results in the pro
duction of germanium that is better than 99.9999995% 
pure- the highest degree of purity ever attained in a 
manufactured product. 
The need for germanium of such exceptional purity 
came about when research. by Bell Telephone Labora
tories in the field of semi-conductors led to the develop
ment of transistors, which are manufactured by Western 
Electric. 
The transistor is a tiny crystal device which can amplify 
and oscillate. It reduces space requirements and power 
consumption to a minimum~ 

· Various forms which gennanium takes before being used in tTan
sisto?·s are shown in this photo. Bar at top is an ingot of ger
manium after 1·eduction j?·om germanium dioxide. Next is shown 
the germanium ingot after the zone refining process used by 
Western Electric. Below the ingots are shown 3 germanium crys-
tals grown by machine, 6 slices cut from these crystals, and several 
hundred germanium wafers ready f01· assembly into transistors. 

In this refining apparatus, at Western Electric's 
Allentown, Pa. plant, germanium is passing th1·ough 

multiple heating zones 7n tandem, producing a bar containing 
impurities of les.~ than 5 parts in a billion /o1· use in transistors. 

Note heating coils on the horizontal quartz tube. 

Germanium crystals of the size required in transistors 
do not occur in nature; they are artificially grown at 
Western Electric. At this stage in transistor ma:p;ufac
ture, other elements are introduced in microscopic quan
tities to aid in controlling the flow of electrons through 
the germanium. But before these elements can be intro
duced, it is necessary to start with germanium of excep
tional. purity, so that. the impurities will not interfere'~ 
with the elements that are deliberately added. · 
So Bell Telephone Laboratories devised an entirely new 
method of purification, known as zone refining, which 
was developed to a high-production stage by Western 
Electric engineers. 
In zone refining a bar of germanium is passed through 
a heat zone so that a molten section traverses the length 
of the bar carrying the. impurities with it and leaving 
behind a solidified section of higher purity. By the use 
of multiple heating zones in tandem, a number of molten 
sections traverse the bar. Each reduces the impurity 
content thus producing a bar which contains impurities 
in the amount of less than five parts per billion. 
Because of the importance of the transistor in elec
tronics, the zone refining process - like so many. other 
Western Electric developments - has been made avail;. 
able to companies licensed by Western Electric to man
ufacture transistors. 
This is one more example of creative engineering by 
Western Electric men. Engineers of all skills -·mechan
ical, electrical, chemical, industrial, metallurgical, ·and 
civil- are needed to help us show the way in funda-
mental manufacturing techniques. · 



In the second phase of architectural service, he prepares 
the so-called "contrq_ct documents." These are the working 
drawings and specifications which define the design in 
such accurate form that the contr,actor and his employees 
can carry it out from them. 

The third principal division of an architect's services 
is the actual supervision of the building construction. To 
make sure that a design is properly executed, the archi
tect or his representative 1nust closely follow the construc-
tion in the field. 

In each ofthese parts of the architect's work on a speci
fic building project, he may require the assistance of 
other professional experts. Lawyers, sociologists or busi
ness consultants may be needed in the first phase. The 
skills of the structural, mechanical, and electrical en
gineer will undoubtedly be essential in the second. Still 
others may be necessary in the third. Although the archi
tect lUUSt seek the help of these experts and cooperate 
with them, it remains for him to assmne overall respon
sibility for the building design and to coordinate their 
efforts. · 

In· addition to the services provided by the architect in 
connection with the design of buildings and the supervi
sion of their construction, he may also engage in a range 
of specialized activities. The architect may be a consultant 
on a particular building type or on some aspect of design. 
·He· may extend the scope of his work to include civic de
sign or town planning, or he may interest himself in 
detailed design such as furniture or industrial products. 
":[he architectural profession presents an exciting range· of 
possibilities for service. 

school 

·The question which logically follows is the third one, 
whieh we have listed. How is the architeCt trained? How 
can a man be educated in five short years of college to 
meet the challenge presented by the architectural profes
sio~? The answer may sound trite. No responsible archi
tectural school can propose to do the complete job in the 



To the E .. E .. 
or Physics 
Graduate 

with experience in 

·Radar 
or Eleclr.onics 

THE GREATEST advancements 
in el~ctronics are· being made 
in this sphere because of mili
tary emphasis. Men now under 
35 years of age will find ·this 
activity can fit them for future 
application of highly advanced 
electronic equipment. 

YOU WILL serve as technical 
advisor in the field to compa
nies and government agencies 
using Hughes equipm~nt. 

TO BROADEN your field of 
experience in radar and elec
tronics· you will .receive ·addi-

tional training at full pay 
Here's a new kind of career-----:::::;.. in the Hug~es Labo-

--. -- ___ .... --- ratories to become 
----------- thoroughly familiar with 

1 --------- Hughes radar and fire control 
... -- equipment. 

Hughes Research and AFTER TRAINING you will be 
Development Laboratories the Hughes representative at 

are engaged in a con- a company where our equip.; 
tinuing program for merit is installed; or yoU will 

d~sign and manufacture advise in the operation of 
of advanced radar Hughes equipment at .a mili-

and fire control systems tary base. (Overseas. assign .. 
in military all-weather ments, single 

, fighters and interceptors. men only.) 

structs a group of Air 
Force technicians in 
the operation and the 
maintenance of Hughes 
equipment. 

AND 

ENGINEERING 

STAFF 

Culver City, Los Angeles County, Calif. 



11Witatever is wartlt doing 
at all is wortlt tfoiltfl well· JJ 

From Lord Chesterfield's Letters 
Oct 9,1746 

{JOHe4 1''U44 'l~te. 
PRINTERS e LITHOGRAPHERS 
5th> & 5th SOUTH MINNEAPOLIS 



important wire on a hot subject • • • 
Even at temperatures of 1500°

speeds of 12,000 rpm - this tiny 

wire grid reports to our engineers 
on the strains in jet turbine blades. 

It gives them accurate measure· 
ments for calculating stresses 

caused by resonance and flutter. 

This basic information, in turn, 

permits the . design of blades that 

combine the optimum aerodynam· 

ic characteristics with structural 

integrity. 

Strain gages are not new. But 
our engineers had to advance the 

art considerably to get readings 

at these high speeds and tempera
tures. It required the development 
of improved cements, instrumenta· 
t!on~ slip rings ... new application 
techniques and calibration curves. 

Nothing can be left to chance 
in the design of aircraft engines 
for supersonic flight. Thus we use 
-and frequently hnprove on
every advanced technique and en'· 
gineering tool. This straight-for· 
ward approach to engineering 
problems is one of the reasons 
many outstanding engineering 
graduates decide on a career at 
Pratt & Whitney Aircraft. 

PRATT & WHITNEY AIRCRAFT 
D·ivisio!" of United Aircraft Corporation 

East Hartford 8, Connecticut 



Prof. Ryan (in a hurry for lunch): 111 didn't. I just pulled up 
to him, stopped the c'ar to wait for him to cross, and he fainted/' 

* * * 
Difference between a biz-ad student and an engineer: 

An engineer is a darn fool running around with a slide 
rule, and a biz-ad . student does not own a slide rule. 

Thermometers: Something else graduated with de
grees .. without having brains. 

We believe in clubs . for women - provided everything 
else fails. 

Professor who comes in late: Rare, in fact, he's in a 
class by himself. 

Pedestrian: A man who has two cars, a wife, and son-
(Dedicated to .my father). · 

* * * An ME and a Forester were out hunting together. 

The ME: 11Boy, I just bagged a duck.'1 

Forester: 11Yeah, but it was a waste of good ammunition.11 

ME: 0 What do you mean?'1 

Forester: 11The fall would have killed it anyway,11 

All Technical Boolis and Supplies 

at 

Perine's 
Main .Store 

315 14th· Ave. S.E. 

Branch Store 
and Washington Ave. 



This cross-section drawing shows one reason Timken bearings are 
ideal for taking the heavy landing load of the plane itself. Note the 
fulf line of contact between rollers and races. This gives Timken 
bearings high load capacity. It's a basic 'advantage of roller bearings. 

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

Some of· the engineering problems you'll . face after 
graduation will involve bearing applications. For help 
in learning more about bearings, 
writ~ fo.r the 270-page General In
formation Manual on Timken beat
ings. And fo.r information aboutthe 
excellent job opportunities at the 
Timken Company, write for a copy 
of .. This Is Timken". The Timken 
Roller Bearing 
6, Ohio. 
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To a young man looking for opportunities, 
perhaps the most important fact about a 
company is its rate of growth, present and 
prospective. In a company which has become 
static, advancement is largely dependent on 
vacancies occurring through death or retire
ment. In a growing company, new openings 
for able men are being created constantly, and 
advancement is restricted only by ability. 

Since 1925 the chemical industry has grown 
at an average rate of about 10% a. year, com
pared to 3% for all industry. Future growth, at 
a more rapid rate than the rest of industry, is 
predicted by authoritative studies. 

Columbia-Southern is growing not only in 
response to increasing demand for its present 
products, but also as a result of the steady 
development of new products. The company's 
management firmly believes in the.importance 
of research and development and has given 
evidence of that belief by expanding research 
facilities and increasing research and develop
ment budgets. 

Columbia-Southern's growth is an open-end 
process; as goals are reached, new goals are 
set. Even now new products and processes 
are in every stage of evolution, from nebulous 

ideas in the minds of research chemists to. pilot 
plant opera(ions and production plant designs. 
That's why Columbia-Southern needs men 
who can grow with it. 

For further information, write now, Dept. P 
at our Pittsburgh address or any of the plants. 

COLUMBIA-SOUTHERN'S GROWTH 

COLUMBIA-SOUTH ER.N 
CHEMICAL CORPORATION 
SUBSIDIARY OF PITTSBURGH PLATE GLASS C!MPANY 

ONE GATEWAY CENTER.. PITTSBURGH 22, PENNSYLVANIA 

PLANTS: BARBERTON, OHIQ • BARTLETT, CALIFORNIA Gi CORPUS CHRISTl, 

TEXAS • LAKE CHARLES, LOUISIANA. • NATRIUM, WEST· VIRGINIA 

DISTRICT OFFICES: BOSTON • CHARLOTTE • CHICAGO • CINCINNATI 

CLEVELAND • DALLAS • HOUSTON • MINNEAPOLIS • NEW ORLEANS 

NEW YORK • PHiLADELPHIA • PITTSBURGH • ,ST. LOUIS • SAN FRANCISCO 
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(continued frorn jJage 22) 

The injection wells form pressure application regions in the 
oil sand, and the producing well is the outlet of this pressure. 
For a time the injected water may not produce any oil because 
the void space or pore space created by primary recovery must 
first be filled. There must be no 'barriers in the reservoir rock 
between the points of water injection and the producing well or 
little or no oil will be produced from water flooding. It also 
happens sometimes that water appears in the producing well 
cind not have forced any oil ahead of it. When performing the 
way it should, the injected water drives the oil ahead of it to 
the producing well, and when the voids are filled in the rock, 
the oil should be produced at almost the same rate as water 
is being injected. 

The wells used for injection of water. into a rock are usually 
former producing wells or new wells drilled for the purpose .. 

Water for injecting is usually obtained froni other water pro
ducing rocks, usually above the oil producing rocks, or from 
local streams and rivers. If river or stream water is used, a 
water treating plant must be erected to remove sediment and 
other impurities from the water. The sediment in the injected 
water must be removed because any fine particles injected into 
a rock formation will usually dog up the pore space and im
pede the flow of water. 

studying ''dry" wells 

When water is injected into a well, only oil is produced. 
Soon a maximum production of oil is reached, a function of the 
local oil rock conditions in the pattern. After this maximum, a 
steady decline occurs in oil production, and the ratio between 
the water injected and the oil produced becomes so great that 
further operation is not profitable. Generally, as much oil is pro
duced by water flooding as was produced by primary opera
tion. No means, even water flooding, has yet been developed 
to recover all the remaining oil in the rock. In fact, from 20 to 
50 percent of the initial recoverable oil still remains in the rock. 

Water flooding is not a simple process. Its application is an 
art in the oil producing industry. An expensive study usually 
precedes a water flood project to determine whether or not 
such a venture will be profitable. Considerable planning and 
development work is required before a water flood project 
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Water flooding equipment installed at an input well in the Keener lease 
of the Weber oil field, near Bartlesville, Okla. Water, treated to remove 
suspend solids, is forced down 16 wells in the set-up. Seventy-five horse- \ 
power ore required to pump .·1 000 bbl./day at a surface pressure of/ 1000 
lb./ sq. in. A control system automatically equalizes pressure and· volun1e 
distribution to each well. 

becomes operative in a field. A trial project, callecl. a pilot 
flood, is tried to determine whether or not water flooding can 
be profitable. 

Many oil fields in the eastern United States are now being 
water flooded, particularly those in the Appalachian mountain 
region. The Cldditional barrels of oil produced from water 
flood projects have been so great that more and more oil 
fields are using water flooding. During the next 25 years most 
of today's oil fields will rely on secondary methods of produc~ 
tion. 

-end-

Out on the job . ,; . irrespective of your engineering role 
••. you'll be coming to grips with the problem of elimi
nating wasteful friction. 

You can look to li!J~If!' for the practical solution to anti
frict~on bearing problems. 

li!J~If!' makes all of these eight types of bearings which 
serve virtually every equipment need. Rely on !i!J~IF for 
putting the right bearing in the right place. 74t7 

SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
-manufacturers of &KIF' and HESS-BRIGHT bearings. 



"Within the next ten years", says William R. Parlett, young 

Worthington Sales Engineer, "many of the officers of the 

corporation, district office sales managers and top salesmen 

will be retired. 
"Appreciating the fact that someone must fill these jobs, 

our management is striving to develop capable leadership 

"As a prospective Worthington Sales Engineer, I received 

several months of classroom instruction by works managers, 

top sales personnel and application engineers at all of the 

Worthington plants. The background I obtained was a sound 

basis for further development and learning gained in one of 

fOR ADDITIONAL INfORMA fiON, see your College 
Placement Bureau or write to the Personnel and Training 
Department, Worthington Corporation, Harrison,. N. J. 

tion to my own development and sales performance. 

"As a Worthington salesman I contact a class of trade with 

which it is a pleasure to do business. The 'company's reputation 

is a key to a welcome rece:Rtion by my customers. 
"I have found that with Worthington you have job satisfac-



WE BIND 
Theses 
Pamphlets 
Text-Books 

F. 0. ERICKSON, 
BOOKBINDER 

downstairs 

GRAY'S DRUGSTORE 

GE.-5765 

set the pace for the nation's progress. 

industrial. development and every manu- The long list of products includes 

lactured need can trace its beginning back Milling, Grinding and Screw Machines as 

to machine tools and precision measuring well as Machinists' Tools, Electronic 

tools. Measuring Equipment, Johansson Gage 

For over a century the Brown & Sharpe 

Mfg. Co., old in experience, young in 

ideas, has been working for the present 

but planning for the future; producing 

the machine tools and precision tools that 

Blocks, Cutters, Pumps, Vises, Permanent 

Magnet Chucks and numerous shop 

equipment and accessory. items. 

For information write Brown & Sharpe 

Mfg. Co., Providence 1, R.I., U.S.A. 
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No threading, peening or precision 
drilling with ROLLPIN 

Roll pin is the slotted tubular steel pin with chamfered ends that is 

cutting production and maintenance costs in every class of industry. 

This ·modern fastener drives easily into standard holes, corn

pressing as driven. Its spring action locks it in place-regardless of 

in1pact loading, stress reversals or severe vibration. Rollpin IS 

readily removable and can be re-used in the same hole. 

* * * 
If you use locating dowels, hinge pins, rivets, set screws-or 

straight, knurled, tapered or cotter type pins- Roll pin can cut 

your costs. Mail·our coupon for design information. 

r-------~---~--------~-~ 
Elastic Stop Nut Corporation of America 
Dept. R16-CM, 2330 Vauxhall Road, Unon, N. J. 
Please send me the following free fastening information: 

a hinge pin 

0 Rollpin bulletin 0 Here is a drawing of our 
product. What fastener 

0 Elastic Stop Nut bulletin would you suggest? 

~--~~--~---------~------
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(continued frOm page 51) 

An accepted principle, which may 
be referred to in the evaluation of 
the acceptability of modern physical 
theory, is the correspondence princi
ple, which states that, in the aggre
gate, classical laws hold. A second 
statement of the same principle is 
that if we allow Planck's constant, h, 
to approach zero, the classical laws 
are exactly true. In the case of the de 
Broglie equation, this principle is 
satisfied. For large objects, the wave 
length predicted by de Broglie is far 
smaller than any available diffracting 
center, is thus undetectable, and classi
cal laws are valid. Using the second 
statement, it will be seen that as 
h ---':) 0, the wave length· X---':) 0 also, 
no wave properties are observed, and 
the classical laws are obeyed. · 

The de Broglie equation, as has 
been indicated, was the basis of a 
system of mechanics known as wave 
mechanics, thoroughly developed by 
Schrodinger and others into an excel-

MINNEAPOLIS 
BLUE PRINTING CO. 
523 Second Avenue South 

Minneapolis, Minn. 

MAin 5444 

& 

SLIDE RULES AND 

DRAWING SETS 

Ag'ents for 

K·EUFFEL & ESSER CO-

lent tool in theoretical atomic and 
nuclear physics. For example, in the 
solution · of atomic energy levels, 
Schrodinger's wave equation, a dif
ferential equation of the w,ave func
tion having its foundation in de 
Broglie1s fundamental theory, is used. 
This differential equation, it appears, 
is soluble only for certain values of 
energy known as the ((eigenvalues." 
For each eigenvalue) there are one or 
more solutions to the equation, each 
wave function which is a solution 
being known as an ((eigenfunction." 
The mathematical complexities of the 
application of Schrodinger's wave 
equation prohibit further develop-

. ment here. However, some of the 
qualitative results may be outlined. 
In wave mechanics, nothing is a classi
cal "particle". Instead, a particle is 
but a standing wave·pattern, the result 
of two conflicting wave trains. The 
pattern indicates the charge distribu
tion of the particle over a period of 
time, and the probability of finding 
the energy at any particular place. 

'VVhile Schrodinger was taking de 
Broglie's original equation and de· 
veloping the intricacies of wave me
chanics, quantum mechanics was like-

wise growing into a significant theory . 
Schrodinger and Eckart were the first 
to recognize that the two schemes· of 
micromechanics were merely different 
mathematical treatments of the same 
physical theory, and were the first to 
show their equivalence. Fat from 
being ,conflicting theories, wave and 
quantum mechan"ics are simply 
allel interpretations of modern 
chanics, the one dealing with 
wave properties of both matter and · 
energy, the other dealing statistically 
with the particle properties of matter 
and energy. 

conclusions 

Thus, the simple de Broglie equa
tion relating momentum to classically 
unexpected wave properties has been 
verified experimentally and has been 
the basis of a new scheme of micro
mechanics, useful in tqe development 
of atomic and nuclear physics. When 
de Broglie became the Nobel Laure
ate in physics in 1929, it was in recog
nition of this significant contribution 
to the understanding of the·. funda
mental laws of theoretical physics. 

-end-

e LEROY* Lettering equipme~t is standard in drafting rooms 
everywhere. No special skill is needed for perfect, regular 
lettering and symbol drawing. There are lEROY templates in 
a variety of alphabets and sizes, as. well as for· electrical, 
welding, map, geological, mathematical and other symbols 
that the draftsman needs. *Trade Mark® 

KEUFFEL & ESSER CO .. 
EST, 1867 

NIEW YORK • HOBOKEN, N. J. 
Chicago • St. Louis • Detroit • San Francisco • Los Ang_eles • Montreal 



This story starts with a child's sandpile and a 
scientist's curiosity. It ends eight years later 
with a new top-quality catalyst-the result of 
a scientist's ingenuity. 

One day a Standard Oil chemist took home 
some granular'blast furnace slag from a neigh
boring steel mill for his children's sandpile. 
Suspecting that it had properties of potential 
value, he took a pailful back to his quarters 
in the Whiting Laboratory the next day. , 

Treating the slag with hydrochloric acid and 
then drying it in an oven produced 30 cc's of 
powder that proved to be an effective and 
active catalyst. However, commercial produc
tion of the catalyst was uneconomic because 
of the market price of hydrochloric acid. To 
overcome this obstacle, Standard Oil contacted 

tandard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinois 



A year ago he was knee-deep in textboo}{s, 
plugging for }}is B.S. Tonight he's on his 
way to Vancouver, or Miami, or Portland, ' 
Maine. Tomorrow he'll help an Alcoa cus
tomer make a faster ship, a stronger shovel, 
a lighter highway trailer. 

'In Alcoa laboratories, plants and sales 
offices from coast-to-coast, ambitious young 
Sales Development Engineers are helping 
to make aluminum more useful, in more 
ways, to more people. We need more men 
just like them to help us meet ever-growing 
demands for Alcoa Aluminum ... Alcoa 
"know-how". 

Maybe you are already thinking about 
trading· your textbooks for a position in 
production supervision, industrial research 
or sales engineering. Tell us about it, give 
us an idea of your background iri Chemical, 
Electrical, Mechanical, Metallurgical or 
Industrial Engineering. 

Good men go places fast with Alcoa, in 
their daily associations with leaders in the 
aluminum industry. Right now it may be 
quicker than you think from a. seat in the 
classroom to your career with Alcoa. Why 
not find out? 

Your Placement Director will be glad to 
make an appointment for you with our 
Personnel Representative. Or just send us 
an application, yourself. 

ALUMINUM COMPANY OF AMERICA, 1825 
Alcoa Building, Pittsburgh 19, Penna. 

COMPANY_ 



Attend 

Su ·mer School 
for Engineers 

in· Colorado's 
Rocky Mountains 

Located in Boulder, with its mild 
climate and cool nights, ·in view of 
snow-capped peaks, and within easy 
walking distance of mountain trails 
and streams, the 

University of Colorado 
offers an unusual program of summer 
study · and recreation ..• The 

College of Engineering 
provides excellent opportunities for 
study for undergraduate or graduate 
degrees, for satisfying prerequisites, 
for makeup, or refresher courses. 

Graduate and undergraduate courses 
in the College of Engineering are of· 
fered in the fields of~ · 

APPLIED MATHEMATICS 
ARCHITECTURE 
ARCHITECTURAL ENGINEERING 
CHEMICAL ENGINEERING 
CIVIL ENGINEERING 
ELECTRICAL ENGINEERING 
ENGINEERING PHYSICS 
MECHANICAL ENGINEERING 

Classroom, laboratory, library and 
other teaching facilities ate unexcelled 
in the Rocky Mountain region. Regu· 
lar teaching staffs are supplemented by 
visiting lecturers from other institu· 
tions and industry. Special research 
projects and seminars offer opportunity 
for creative work. 

All courses offered by the College of 
Engineering run· for ten weeks-

JUNE 14 to AUGUST 24 
Other University courses are offered for five· 
week or ten-week terms. (June 14-July 20; 
July 22-August 24.) 

The University's own Recreation Depart· 
ment offers a planned program which sup· 
plements education. Students have ample 
opportunity to see scenic Colorado. Drives 
over spectacular mountain highways; week· 
end chmbs to nearby peaks with experienced · 
guides; easy hikes to adjacent mountain spots; 
steak fries and picnics, and campfire enter
tainment near mountain streams, are all part 
of the program. 

Typical tuition and fees for the 10-week 
Engmeering program are $105. The charge is 
determined by ·the number of hours carried, 

Living accommodations are available in 
attractive and spacious University residence 
halls, private homes, fraternity and sororitY 
houses, and student rooming houses. Typical 
room and board rates are $170 · for 10-week 
term. 

Choose the University of Colorado this 
summer. Combine makeup, refresher or 
graduate courses with a Colorado vacation. 

I-FILL OUT AND MAIL THIS COUPON I 
I TODAY FOR FURTHIE.R INFORMATION I 
I Directo~ of the Summer Session, Macky 34.5-
1 University of Colorado, Boulder, Colorado 

I Please send Engineering College information. 
I I Your Name ........................................................... .. 

I .St. and No ......................... ; ................................... . 
I 
1 City, State ............................................................... . 

I 
I 
I 
I 
I 
I 
I 
I 

Telephoto ... 
(continued from jJage 4 3) 

frequency can be maintained, it is 
desirable to have the frequency of 
the drive motors a stibmultiple of the 
transmission frequency. In this case, 
the 1920 cycle current, taken from the 
fork by a pickup coil, is applied to 
the 60-cycle drive motor through ·a 
series of multivibrators, to "step
doJVn" the frequency, and amplifiers. 
Thus the speed of the transniitting 
drum becomes the same as that of the 
receiving drum and the linear speed 
of the pptical unit, carrying the ex
posure lamp and photocell, becomes 
alike at botl;l stations. 

synchronization 

A picture loaded onto the machine 
has a white border. The optical unit 
is focused on this white so that it is 
scanned. The cell picks up the most 
light and modulates the "hardest." 
A clamp bar holds the paper down on 
the drum. As the drum revolves, the 
bar (which is painted dull black) is 
transmitted as if it were a part of the 
picture. For proper "sync", the opera
tor must make sure the bar signal of 
the transmitting machine falls on the 
bar of the receiving machine. To ac
complish this; at the beginning of a 
transmission the receiver operator mo
mentarily closes a switch, raising the 
frequency applied to the drum ·motor 
from 60 to 64 cycles. It immediately 
begins to speed up; when the sharp 
change in modulation, from the white 
'border to black bar, falls into syn
chronization with the receiver bar, the 
speed of the motor . (which is now 
106-2/3 rpm) falls back to 100 rpm 
and is locked in step with the fre
quency submultiple of the tuning 
fork. This takes only 9 seconds, the 
time the receiving drum will gain one 
revolution over the transmitter. 

The picture amplifier is composed 
of a series of stages for voltage ampli
fication and a band-pass filter to at
tenuate all frequencies other than that 
of the picture signal. Next, in suc
cession, is a rectifier to convert the 
picture frequency to pulsating DC, 
which is applied to the amplifier 
power tube. That, in turn, varies the 
light intensity of the crater-tube lamp 
to expose the paper of film. 

-end-

Arts Student: I have a splinter- in 
my finger. 

Engineer: Been scratching your 
head? 

* * * He kissed her in the garden, 
It was a moonlight night, 
She was a marble statue, 
He was a little tight. 

* * * DAFFINITION 
War Paint-
A lipstick smear on a married 
man's collar. 

* * * Mr. Chapin: "If, in· going: down 
this indine1 I gain four feet. per 
second, what will be the condition 
aft·er 25 seconds?'1 

Susie: "You'll be a centipede." 

* * * PERPETUAL J\IIOTION 
A beachcomber was walking ~long 

C.· the beach when. he spied a small 
crowd at the water's edge. Two life 
guards had succeeded in rescu,ing a 
drowning man and were now ~ unsuc
cessfully trying to revive him. A pul
motor didn't seem to do much good 
so the rescue crew tried a stomach 
pump. 

Out of the victim's nwuth came sea
weed, oyster shells, salt water, more 
oyster shells, more seaweed, more salt 
water. . . . Finally he could stand 
their incompetency no longer. Stroll~ 
ing over he observed: 

"Say, look· here. I think it would 
help a lot if you fellows· would take 
his behind out of the water." 

* * * 1st Engineer: "lsn,t that fellow 
swimming out there afraid of the · 
sharks?,' . 

2nd Engineer: 11No, he's got 
'Minnesota-best forestry school in 
the nation' tatooed on· his chest 
and even a shark· couldn't swallow 
that." 

* * * Professor of Air Science and 
Tactics: "Make 20 copies of this Lt. 
Schnase, so we'll run across one 
when we need it." 

-end-
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Sees 

Television Tape Recording 
by RCA Opens New Era of 
Electronic Photography 

In 1956, RCA's General Sarnoff will 
celebrate his 50th year in the field of 
radio. Looking ahead to that occa
sion, three years ago, he asked his 
family of scientists and researchers 
for three gifts to· mark that anniver
sary: ( 1) A televi~ion tape recorder, 
(2) An electronic air conditioner, (3) 
A true amplifier of light. · 

Gift No. 1-the video tape recorder
has already been successfully demon• 
strated, two years ahead of time I Both 

. color and black-and-white TV pictures 
were instantly recorded without any pho
tographic development or processing. 

come 

You can imagine the future importance 
of this development to television broad
casting, to motion pictures, education, 
industry and national defense. And you 
can see its entertainment value to you, 
in your own home. There the tape equip
ment could be used for home movies, 
and-by connecting it to your television 
set-you could make personal recordings 
of your favorite TV programs. 

Expressing his gratitude for this "gift," 
Gen. Sarnoff said it was only a matter of 
time, perhaps two years, before the fin
ishing touches would bring this record
ing system to commercial reality. He 
described it as the first major step into 
an era of "electronic photography." 

Such achievements as this, stemming 
from continuous pioneering in research 
and engineering, make "RCA" an emblem 
of quality, dependability and progress. 

true! 

INTRIGUING OPPORTUNITIES FOR 
GRADUATING ENGINEERS 

You're sure to find the exact type of 
challenge you want in Enginee:dng De-

. velopment, Design, or Manufacturing at 
RCA. Men with Bachelor's, Master's or 
Doctor's degrees in EE, ME, IE or Phys
ics are needed. You'll find your optimum 
caree1' work among the hundreds of prod
ucts RCA produces for the home, sci
ence, industry and Government. 

If you have the necessary educatio11 
and experience, you will be considered 
for a direct engineering assignment. Oth
erwise, you'll participate in our Special
ized Training Program, . in which you 
can explore RCA's many interesting. en
gineering operations for a full year. 

Yotir rapid professional advancement 
is enhanced at RCA by the free flow of 
engineering information. 

Write today to: College Relations, 
RCA Victor, Camden, New Jersey. 
Or, see your Placement Director. 

RADIO CORPORATION OF AMERICA 
World leader in radio -first in television 



PLASTIC 
As Don Herold says "This is an age of portability. 

/Take it with you' is the slogan of the day. You slide 
rule. users are behind the times if you aren1t carrying a 
concentrated boiled~down slide rule with you 24 hours 
a day. 

11You ought to see the little pocket editions K&E is 
making. Pick the one that will do the jobs you need it. 
for whenever its bigger ten in~h brother isn1t around/' 

Come on in and let us show these K&E Pocket Slide 
Rules. Thelre the finest that are made. 



There's drama on the. drawing hoards at Republic! 
·A great new jet fighter-bomber is being created, 
. years ahead of its time. Like its famous predeces-
sors, it will be the product of young men of 
vision,. working in an· atmosphere encouraging · 
individual· initiative. 

For, Republic has long believed that its engi
neers are creative men who cannot he cast into a 
mold and. still maintain the individuality and 
imagination. that are the lifestream of aviation. 
At • Republic, the ability and creativity of · the 
engineer thrives on . a diet of challenging assign
ments that permit him to probe and express new 
ideas. 

This approach has been notably successful. Since 
1931, ·Republic has been a leader in the aircraft 
industry, and today employs over 27,000 . people, 
with an engineer ratio of 1 to 8. From the first 

all-metal plane to the famous Thunderbolts, 
Thunderjets, and Thunderstreaks, Republic planes 
have been pace-setters in aviation. And Republic 
engineers, sharing in this success,. are at the peak 
of their profession, earning top pay in industry. 

Republic engineers know, too, the pleasures of 
good living. Centrally located on Long Island, 
with its model· suburban communities and abun
dance of year-round recreational facilities, Republic 
is less than an hour from New York City and its 
unparalleled cultural and entertainment 
attractions. 

For further information. concerning our training 
programs, which prepare graduate engineers for 
positions in aircraft engineering or manufacturing 
supervision, please write directly to your special 
Republic representative, Mr. Charles ]. Ketson, 
Employment Manager. 

PUBI..IU 



Life, Time, Fortune ... 

r ry dditi 

NGINEERS with insolvable problems can a 
break and give their minds a rest without leaving the 

engineers' library. For years, Tau Beta Pi 'has contributed 
non-technical books and magazines to the "recreational 
reading" shelf, but recently a fund was established in hon
or of Ha1~ry E. Gerrisk, an IT alumnus, to purchase more 
magazines and "non-technical" literature. 

A1nong the magazines available are Esquire, Life,, Look, 
New Yorker, and Fortune. Readers can go from business 
futures to Marylin Monroe with ease-:all of which relieves 
the boredom of engineering calculations. 

Herbert Sauter, librari~~tn of the engineering library, adds a couple of new 
magazines to the collection financed by Tau Beta Pi and the Gerrisk me

Gerrisk was an alumnus who maintained an active in
terest in the University, and IT. , Upon his death, his friends 
decided this would be the memorial he would have liked, 
and collected over six hundred dollars which will be used 
for magazine subscriptions. morial fund. 

The idea that caught 

like 

Many important improvements in the 
design and construction of farm machin
ery , and equipment have been made 
possible by this low-cost, easy-to-install 
ball bearing unit. It simplifies construc
tion ... eliminates cost barriers ..• im
proves overall performance. As a result, 
the advantages of precision ball bearings 

AoailJJe 
A sound-motion picture de~iet• 
ing highdpoints inft~~fnl~u s~1i 
ture an use 0 , • 
Bearings is availabl~ to enTt
neering classes. Wrtte to e 
Fafnir Bearing Compan.y, New 
Britain, Conn., for detal s. 

are available on ,, more , turning points 
than ever before. 

This popular development, the Fafnir 
Flangette, reflects the Fafnir "attitude 
and aptitude" ••• a way of looking at 
bearing problems from the manufac
turer's viewpoint ... an aptitude for sup
plying the right bearing to fit the need. 

Tau Beta Pi still contributes a 
number of, books each year-usually 
best-sellers and classics. These, are on 
loan, but the mag·azines must, of 
course, stay in the library. 

This year, Tau Beta Pi will con
tribute two large, soft chairs (execu
tive-type chairs, says prexy Stu Bess
ler). With these added, relaxation will 
be a little too handy-how will we 
ever get up the energy to go home to 
study? 

-end-



MOLECULE MAGIC 8 •• 

This tiny drop of oil,. say the ch~mists, contains 
hydrocarbons:_the raw material for hundreds of 
thousands of organic chemicals ... the makings for 
tires and textiles, for dyes, detergents and deodor
ants,. for paints, plastics and poliShes, for agricul
tural and industrial chemicals. 

Oil--the oilitment of the ancients and preserva
tive for mummies-is old. It's Nature's billion-year 
alchemy that changed fish and lizard leftovers into 
black gold ••• chemical "gold" that is just now 
being developed. 

DREAMLAND IN A DROP ••• 
It wasn't until this century that the chemical and 
petroleum industries began the molecular magic 
that transformed a drop of oil into a two-and-a-half 
billion dollar enterprise. 

How did it happen? Principally because of the 
way we ·Americans work. Every art, science and 
branch of engineering has the opportunity and the 
incentive to add its drop of genius to the pool of 
progress. Here cooperation and competition bring 

benefits of better living to people everywhere. 
And lighting the way toward the brighter future 

is America's all-seeing, all-hearing and reporting 
Inter-Communications System. 

THE AMERICAN INTER-COM SYSTEM ••• 
Complete communication is the function, the unique 
contribution of the American business press . . . . a 
great group of specially edited magazines devoted 
to the specialized work areas of men who want to 
manage better; research better, sell . better, buy 
better. 

COMMUNICATION IS OUR BUSINESS •. 8 

Many of the textbooks in which you are now study
ing the fundamentals of your specialty bear the 
McGraw-Hill imprint. For McGraw~Hill is the 
world's largest publisher of scientific and technical 
works. 

After you leave school, you will want to keep 
abreast of developments in your chosen profession. 
Then one of McGraw-Hill's many business maga
zines will provide current information that will help 
you in your job. 

cGRAW·HILL PUBLISHING COMPANY, INC. 
330 WIEST 42nd STRIEIET, NIEW YORK 36, N.Y. 
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Molybdenum additio~s to many alloys are known to 
improve strength at high temperatures. For this reason 
Molybdenum will be used more and more in the reaction 
motors of the future. 

-
Climax furnishes authoritative 

Molybdenum applications. 



e Robert (Bob) MeN ew was. graduated, from 
Purdue U nive.rsity in 19 50 with a B.S. in 
ccdouble E."· 

He came . to Allison the next year and cur· 
.rently is·. in the Instrumentation group, Elec
tronics and Parts Test Department. 

It's partly through his efforts that Allison has 
· enjoyed considerable success in .reducing noise 

conditions affecting both in-plant employes, as 
well as .residents living in the vicinity of the 
Allison plants in Indianapolis. For example, 
noise coming from turbo-jet engines while on 
test stands now is being .reduced in intensity by 
a .ratio of 100,000 to 1 before it reaches the 
outside of the test tells. 

In the photo ab()ve, Bob is adjusting the 
sound level indicating ·and .recording instru
ments in preparation for measuring the silencer 

attenuation of a turbo-prop engine test cellt 
Equipment includes the latest type of general 
.radio sound-level meter and octave-band noise 
analyzer, and the magnecord tape recorder. 

The Allison equipment for instrumentation 
and testing is of the best. These complete facili
ties offer the young graduate engineer every 
opportunity for applying-and expanding-his 
technical training in his chosen field of engi~ 
nee.ring. 

Allison, a leader in the field of turbine engine 
design and production, needs young engineers 
with degrees in Mechanical Engineering, Elec:
trical Engineering, Aeronautical Engineering 
and Industrial Engineering. Right nowc-while 
you're still in school-it isn't too early to plan 
for your engineering career at Allison; 

For further information about YOUR engineering career at AlliSON, discuss it with your Placement 
Counselor and arrange for an early interview with the AlliSON representative the next· time he visits your 
campus. Or, write now for further information: R. G. Greenwood, Engineering College Contact, Allison 
Division, General Motors Corporation, Indianapolis 6, Indiana. 

DIVISION, GENERAL MOTORS CORPORATION • lndianapolisl lnd, 
Design, development and production-high power TURBINE ENGINES for modern aircraft ••• 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles ••• DIESEL LOCOMOTIVE 
PARTS ••• PRECISION BEARINGS for aircraft, .Diesel locomotives and special application. 



You know, it seems that the various campus groups, 
college "day" committees, and special events organizations 
have spent a lot of time and effort trying to start tradi
tions. Over here in IT, a tradition was killed this spring -
the kiss bestowed on the .. Knights of St. Pat by their 
Queen. . 

The Business school or SLA or some one of them 
furin' countries ha~ been trying desperately ·for years to 
induce their faculty to wear wool s,hirts on some damn 
day· or other- so far without any spectacular results. Tra
ditions aren't started that easily - they can't be ordered 
into effect. So, it seems a shame to stop one, but it's about 
time this one perished. 

. Look at it this way: A hundred or so engineers go 
through the line· to be knighted. That makes 20 men/ 
queen, more or less. Pick 20 of your classmates some Fti
day morning and imagine kissing thetn. Now you know. 

Another little facet of E-day is the battle waged be
tween the engineers and other belligerents. The Brawl 
was, at one time, just that, but in recent years it has be
come quieter if not more dignified (remember the great 
battle of Ahlquist vs. the trophy last year?). 

Now the battle usually centers around the parade and 
blarney. stone, but at other schools, the engineer's dance 
is still a brawl. A copy of the Michigan Technic wandered 
into the office the other day, and the editorial was rather 
interesting: 

'< ••• Fun is fun and rivalrry is great but this year we 
want a peaceful) subdued Slide Rule Ball, not (l bntwl. 
Last year we slipped a delegation into the Law Quad and 
swiped back our giant slide rule that you had swiped from 
us in '52 and we hung it over the dooY in the League ball
room for ouT dance. Well, you stormed the dance abo'ut 
10:30 and we fought you for the slide rule until it was 
utterly demolished and until ProfessoT 1\!J.enfee's ankle was 
bToken and until the dance was just about Tuined ... " 
Sounds a little rough. Let's hope the brawl as we know it 
-sans brawling-stays peaceful, even if the parade isn't. 

If you haven't read the . article on University Govern
ment (page 12) yet, by all means don't forget it. Dick 
TenDyke has been writing, interviewing· people and visit
ing the SAB for a couple of months, and the result is well 
worth the short time it. takes to read it. The usual com-
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ments on University Government are.(!)· a rather profane
but-justified re·mark about the part,~ or lack of part, the 
students play; and (2) a rather profane-but-justified · re
mark about its complexity. TenDyke' s article pr~tty w~ll 
explains both'points. Look it over when you flli,d time.· • 

Also worth noting in this issue is the article on the 
American Rocket Society on page .. 21. This will. be quite 
an organization when)t gets started. If .you want to·build 
and fly rockets, sign up-that's their objective. They don't 
want to listen to speakers 'on "What Industry Expects of 
the Young Engineer", nor look at movies of "Modern 
Rocketry at the Whampus Corporation", but really con
struct and fly rockets. More power to them; and may all 
their troubles be small, such· as phone calls-"Get your 
$·o/0 $##$ gadget outa my flowerbed;" 

A final word-get out of your sack and go to: the E~day 
events-you won't be wasting your time, by .. any tneans. 
Besides, its a cheap date-'-you can impress the gal with 
your (I) love of parades, (2) fine table manners, (3) athletic 
ability,(4) technical knowledge, and (5) grace and skill on 
the dance floor-all in two quick days for reasonable rates. 

This is a short page of crap, butl'm out of material. I 
suppose I could say something about the Daily's reviews 
of this great publication, but hell, they enjoy their reviews 
so much it seems a shame to say anything. 

-PCS 
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Richmond Station of the Philadelphia Electric Co. 

Weeks of work shrink to days as 

photography wei hs mountains of coal 
Aero Service Corporation takes stereo pictures 

of the coal piles at a utility's 10 storage sites-reports 
the fuel reserves on a single inventory date at 

25% lower cost than with other methods 

It used to take a surveying crew weeks to measure and 
figure the contents of the Philadelphia Electric Co.'s big 
coalpiles. Now a camera and an airplane work together 
to cut the time to days. Overlapping pictures are taken 
from the air. Then with stereo plotting equipment the 
volume of the heap is calculated. 

Streamlining the inventory job is a natural for pho
tography. It's being used to count metal rods, automotive 
parts, telephone calls as well as tons of coal. But pho
tography works for business in many other ways as well 
-saving time, reducing error, cutting costs, improving 
production. 

Graduates in the physical sciences and in engineering 
find photography an increasingly valuable tool in their 
new occupations. Its expanding use has also created 
many challenging opportunities at Kodak, especially in 
the development of large-scale chemical processes and 
the design of complex precision mechanical-electronic 
equipment. \Vhether you are a recent graduate or a qual
ified returning service man, if you are interested in these 
opportunities, write to Business & Technical Personnel 
Dept., EastmanKodak Company, Rochester 4, N.Y. 

Aero Service Corporation takes its stereo photographs and 
translates them into a contour map of 1-foo't 
intervals. Each 1-foot stratum of the coal pile 

can then be measured with a planimeter 
and its volume computed. 

Eastman Kodak Comp~n.y, Rochester 4, N.Y. 



E Gl EERS HERE'S AN 

dWiftttation f!To /7ucce:MJ • • • 

Opening the doors to challenging careers-as SALES ENGI
NEERS-APPLICATION ENGINEERS-PRODUCT SPECIAL
ISTS-G.E. 's Sales Engineering Program is an invitation to success 
to all young engineers who want to combine engineering know-how 
with contact work ... who want a career that js varied, challenging 
... who want long-range advancement opportunities limited only 
by individual performance. 

ON-THE-JOB EXPERIENCE ... provides you with outstanding 
training in industry sales techniques, market characteristics, sales 
plans and policies, product engineering work, industry engineering. 

e as a Sales Engineer you will learn from some of the nation's 
finest industrial salesmen. 

e as a Product Specialist you will work with some of the most 
ingenious men in the electrical industry. 

• as an Application Engineer you will learn how to solve intricate 
customer problems from some of the most experienced men in 
the field. 

INTEGRATED CLASSWORK COURSES ... are designed to 
give you information for good daily job performance and a sound 
background for positions of greater responsibility. Courses in sales 
methods, apparatus marketing, business fundamentals, etc., supple
ment your on-the-job experience and provide excellent advancement 
opportunities. 

COMPLETING THE PROGRAM ... means you may go to one 
of G.E.'s many Districts-with sales offices in 152 key cities in 
45 states. Or you may prefer assignment to a headquarters opera
tion. Regardless of your choice, you will be working with some 
of the most competent men in industry in an interesting, fast
moving career-and you will be building your career with the 
leader of the fastest growing industry in America! 

For more information see your college placement officer or write: 
College Editor 

Dept. 2-123 
General Electric Co. 

Schenectady 5, N. Y. 

A Sales Program man learns how good design makes 
sales easier. 

As a specialty salesman you'll have a chance to work 
with young companies, to help them grow to be leaders 
in their field. 

On-the-job training in design or commercial sections 
gives excellent opportunity to learn engineering, ap
plication, marketing of G.E. apparatus products. 

GENERAL ELECTRIC 
MAIN LIBRARY 

3 COPIES 
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nly EL can do so any jobs so ell 

They Chew Their Way to Wealth. These teeth are capable of chewing through earth, sand 
and rock for thousands of feet until they reach Nature's buried treasures of gas and oil. 
Rock bits like this need super-strength, amazing toughness, high resistance to impact, 
abrasion, and shock. So, many of them are made from USS Alloy Steels. And United States 
Steel also provides many other essentials for oil drilling, such as wire lines, drill pipe, 
cement, drilling rigs. 

u 

A Man Needs a Cookie once in a while! 
And ·when cookies are kept in a tight 
cookie tin like this, they'll be fresh and 
appetizing for him. The can is steel, of 
course .•. made out of the same USS 
Tin Plate that is produced by U.S. 
Steel to make millions of "tin" cans 
every year for the protection of food, 
oil, paint and countless other things. 

For further information on any product 
mentioned in this advertisement, write United States Steel, 

525 William Penn Place, Pittsburgh 30, Pa. 

ITED STATES STEEL 

Scoop! And a big one, too ... it can scoop 
out 21.5 cubic yards of earth per minute, 
has a boom · 215 feet long! The drag lines, 
boom support cables and hoisting ropes on a 
behemoth like this must have great strength, 
durability, flexibility, fatigue resistance. Tiger 
Brand Wire Ropes, made by U.S. Steel, meet 
all requirements. 

OPPORTUNITIES 
WITH U .. S. STEEL 

If you're thinking about what you're 
going to do after graduation . . . if 
you're interested in a challenging, re
warding position with a progressive 
company ... then it will pay you to 
look into the opportunities with 
United States Steel. Your placement 
director can give you more details, 
or we'll be glad to send you the in
formative booklet, "Paths of Oppor
tunity." United States Steel Corpo
ration, 525 William Penn Place, 
Pittsburgh 30, Pennsylvania. 

This trade-mark is your guide to quality steel 

AMERICAN BRIDGE •• AMERICAN STEEL & WIRE and CYCLONE FENCE •• COLUMBIA-GENEVA STEEL •• CONSOLIDATED WESTERN STEEL •• GERRARD STEEL STRAPPING •• NATIONAL TUBE 
Oil WELL SUPPlY •• TENNESSEE COAl & IRON •• UNITED STATES STEEL PRODUCTS •• UNITED STATES STEEl SUPPLY •• Divisions ol UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEl HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 4-89° 



One ofthe early steps in theproduction of Saran-Wrap-the "bubble" 
that becomes a film after being deflated in a series of rollers. 

TA I G CHEMICAL 
TO MANY MARKETS • • • 

Dow succeeds through the careful 

coordination of group .effort 

in research, marketing and sales 

another milestone in a continuing effort to move into new 
fields of endeavor and to increase the variety as well as the 
size of its operation. Well-planned and executed projects, 
introducing varied industrial and consumer products, have 
been responsible for Dow's rapid growth to a position of 
prominence in the chemical industry. 
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·.AN engineering. s. enior can hardly be blam. ed for feel-
1'1.. ing rambunctious now that the years of hard 
study are neatly over and the sheepskin's in view. 

But the sheepskin comes at Commencement. Commence
ment means you're set to start on your career. And that's 
certainly worth some serious thought. 

To help you decide which job to pick, you'd do well to 
weigh the many reasons for choosing an engineering 
career at General Motors-reasons like these: 

• At GM, an engineer has a real chance to follow his 
natural bent and work in the field of his choice. That's 
because GM produces a variety of products - automo
biles, trucks, Diesel engines, refrigerators, bombsights, 
just to mention a few. 

• At GM, you get the chance to work closely with top 
engineers, sharing their knowledge and experience. 
That's owing to GM's decentralization: 34 manufactur
ing divisions, 117 plants in 57 towns and cities. Yet 
each division draws upon GM's vast central research 
laboratories. 

• At GM, there's a congenial climate for the personal 
and professional advancement of engineers. We respect 

the engineering point of view, as shown by the number 
of key GM executives in both divisional and top 
management who began their careers as engineering 
graduates on GM drafting boards. 

Naturally, all this spells genuine opportunity for the 
young man who has what it takes~ Your College Place· 
ment Office can arrange an interview for you with our 
college representative. Or you can write direct to us. 

GM positions now available 
in these fields: 

MECHANICAL ENGINEERING 

ELECTRICAL ENGINEERING 

METALLURGICAL ENGINEERING 

INDUSTRIAL· ENGINEERING 

CHEMICAL ENGINEERING 

BUSINESS ADMINISTRATION 

GENERAL MOTORS CORPORATION 



teeth for a 1000 h.p. bite ... 
Undoubtedly you will recognize 

this application of a familiar tech

nique for studying stresses. In this 

case, it was used to develop gears 

that are less than 5 inches in 

diameter yet easily transmit over 
1000 horsepower. 

Inherently, the design and de

velopmen! of aircraft engines offers 

unusual opportunities for applying 

basic engineering principles 

learned in school. In few other 

places can a technical graduate 

utilize his education and abilities 

more fully - gain recognition and 
advancement. 

Many· of our engineers who had 

important roles in developing the 

most powerful jet engine known to 

be in production - rated in the 

10,000-pound thrust class - are 

still in their twenties. 

To those young graduates who 

can see the career possibilities in 

the rapidly evolving field of air

craft propulsion, we can offer a 

real opportunity for growth and 
· professional development. 

PRATT & WHITNEY AIRCRAFT 
Division of United Aircraft Corporation 

East Hartford 8, Connecticut 



We don't question the University's interest in getting rid of the gar
bage and paint for these things don1t belong in a parade anyway. 
And . we can se~ that· something has to be done before the mounting 
complexity of the designer-legal expert battle reaches the heights of 
an all~out brawl and someone is seriously hurt. 

At first glance the answer to the problem seems to be easy~ ask 
the engineers and lawyers to quit fighting-let1s. keep it to the blarney 
stone level. But as recent meetings among the engineers/ foresters/ and 
lawyers have shown, this doesn't seem to be . possible. Though. the en
gineers and the foresters have expressed their ability to control their 
groups, the lawyers seem hesitant to do so. Their council simply makes 
overt flour sack throwing unsanctioned as an official activity of the law 
school. They say, 11Re-route your parade11 and hint that maybe if the 
law student~ could use their intellectual prowess to be a part of the E~ 
Day knighting ceremony/ the rivalry could be channeled along con-
structive lines. 

Maybe this hesitancy to give up their new-found part in the E-day 
picture is a psychological satisfaction. The lawyers like the publicity 
they receive being attached to E-Day. They also like this opportunity 
to leave their traditional library and bookworm atmosphere and set a 
place in the sun (and the Daily) by a parasitic attachment to an E-Day 
custom. f·or this reason/ they hate like sin to give it up. 

The fundamental question seems to be, do the lawyers belong as a 
part of E-Day? We think not. Where do upshot law students fit into the 
E~Day tradition? But, we cannot ignore them and ifthey come up with 
a suggestion to make themselves a part of E~Day, we have to listen or 
run the chance of creating a scene larger than this year's and ·losing 
our parade altogether. 
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Chrome-Plated Cylinders 

New in Engineering 

Incinerator 

Inside the log Staff 

Spotlights . 



Foreground: Boeing RB-47E~ world's fastest day-or-night long-range reconnaissance plane. 

do you want 

lsJt :fOOm to grow? The~ join a company 
that's growing. Boeing, for example, 
has grown continuously throughout its 
37-year history of design, production 
and research leadership~ There's always 
room up ahead-and Boeing promotes 
from within. Regular merit reviews are 
held to give you steady recognition. 
Do you want long-range career stability? 
Boeing today employs more engineers 
than even at the p~ak of World War II. 
Here you'd work on such projects as 
pilotless aircraft, research on supersonic 
flight and. nuclear power for airplanes, 
on America's first jet transport, and 
the world's outstanding jet bombers. 

most • 1n engineering. career? an 

Do you want variety of opportunity 1 Avia
tion is unique in this respect. It offers 
you unmatched variety and breadth of 
application, from applied research to 
production design, all going on at once. 
Boeing is constantly alert to new ma· 
terials and new tecluiiques, and· ap
proaches them without limitations. In 
addition, Boeing's huge subcontracting 

-program-requiring engineering co-ordi
nation-offers you contacts with a cross 
section of American industry. 

Boeing engineering activity is concen
trated at Seattle, Washington, and 
Wichita, Kansas-communities with a 
wide rimge of rec~eational opportunities 

as well as schools of higher learning. 
The company will arrange a reduced 
work week to permit time for graduate 
study and will also reimburse tuition · 
upon successful completion of each 
quarter's work. 

There are openings in ail branches of 
engineering (mechanical, . civil, elec
trical, aeronautical and ~elated fields) 
for DESIGN, PRODUCTION and 
RESEARCH. Also for physicists. and 
mathematicians with advanced degrees. 



Here are ten typical fastening problems. One device, the 
ELASTIC SJ'OP nut, solves them all~without additional parts 
or operations. Deliberately undersized in relation to bolt diameter, 
the red elastic collar grips the bolt with a perfect fit, exerting 
a continuing self-locking pressure against the threads, and 
holding the nut securely in place at any point on the bolt. It also 
provides a tight seal against the bolt threads, whicH prevents 
seepage and wear-producing axial play. And because the holt threads 
are protected against moisture from without, the nuts are 
not "frozen" to the bolthy corrosion. 

ELASTIC STOP nuts stay tight, right where you put them, in spite of 
vibration and stress reversals. Yet they are not jammed in place, and can he 
removed with a wrench and reused many times. 
For further information on ESNA self-locking fasteners, 
mail the coupon below. . 

r~-------------------------· 
Dept. N40 , Elastic Stop Nut Corporation of America 
2330 Vauxhall Road:, Union, New Jersey 

· Please send the following free fastening information 

0 Elastic Stop nut bulletin 0 Here is a drawing of our product. Whct seff. 
0 · ~ollpin _bulletin locking fastener would you suggest? 



To a young man looking for opportunities, 
perhaps ·the most important fact about a 
company is its .rate of ·growth, present and 
prospective. In a company which has become 
static, advancement is largely dependent on 
vacancies occurring through death or retire
ment. In a growing company, new opeaings 
for. able men are being created constantly, and 
advancement is restricted only by ability. 

Since 1925 the ch~mical industry has grown 
a.t an average rate ofabout 10% a year, com
pared to 3% for all industry. Future growth, at 
a more rapid rate than the rest of industry, is 
predicted by authoritative studies. 

Colurribia-:-Southern is growing not only in 
response to increasing demand for its present 
products; but also as a result of the steady 
development of new products. The company's 
management firmly believes in the importance 
of research and development and has given 
evidence of that belief. by expanding research 
facilities. an€! increasing· research and develop
ment budgets. 

Columbia-Southern's growth is.an open-end 
process; as go~ls are reached, new goals are 
set. Even now new products and· processes 
are in every stage of evolution, from nebulous 
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curriculum 



Consider a viscous fluid flowing 
over the surface of a body. The. film, 
of fluid immediately adjacent to the 
surface, in which the tangential ve-. 
locity 'varies from zero at the surface 
to the loc4l stream velocity V at a: dis
tance t from the s\.1rface, is the bound
ary layer. The boundary layer thick
ness, t, ancl the velocity profile shape 
depend somewhat . on Reynolds num~ 
ber and the local pressure gradient, 
but mostly on the type of flow, !ami

turbulent, in the boundary 





by H. Austill· 
Chief Engineer, Terminal Railroad Association of St. Louis, retired 

So far as I am able to learn the first 
steani hauled train in the U.S. was 
on the South Carolina Railroad from 
Charleston to Hamburg Nov. 2, 1830. 
ln 1830 there were 23 miles of rail
road operated in the United States. 

100 years ago, 1852, when my story 
hegins there· were 12,908. Economic 
conditions required that railroads be 
pushed through at the least possible 
cost and the development of traffic 
with resulting revenue depended up
on to improve the plant. The uses of 
timber fit into this condition admir
ably. 

We reached the· peak of miles of 
road operateq in 1916 with 254,036 
miles and of ·miles of track operated 
iri 1930· with 429,883 mil,es. 

Some of the purposes to which 
wood was put on our early railroads. 

sisted of two longitudinal timbers or 
sleepers about 6 in. by 9 in. in sectiori 
spaced about 8 ft., on top of which 
were placed cross timbers or cross ties 
which were fastened at each end with 
wood pegs or tree nails. 

The early railways were not built 
or even conceived to be the high 
speed heavy tonnage carrying facili
ties that they are now, but rather for 
the purpose of transporting bulk 
commodities from the point of pro-· 
dtidion to the point of use. 

These railways generally used a 
wood plank or planks for raiL This 
practice was followed by applying an 
iron plate on top of the plank or run
ner which latter was set in a clap' in 
the cross tie a~d held to gauge by 
wedges. 

Freight cars were sn1.all and light, 
·with a capacity of but 8 to 10 tons 
and these and passenger cars were 
made almost entirely of wood .. 

Later. the trend for years was 
toward all-steel cars. As someone said, 
the engineers having done all they 
could to reduce the number ofwrecks, 
they are now . doing all they can to 
make them as comfortable as possible. 

Now comes the U nicel car which is 
made mostly of wood and which em
phasizes the point that, instead of 
seeking substitutes, time might have 
been better spent on improved de
sign. 

trackwork 
The roadway is rather prosaic and 

unspectacular yet it is fundamental
all operations are dependent upon 
the track being there and being safe, 
and today there are few feet of track 
not supported by wood cross ties, and 
after just about exhausting all efforts 
to find a satisfactory substitute, much 
effort is now being ·directed toward 
protecting and extending the life by 
use of larger tie plates, tie pads, anti~ 
checking devices, tie coverings, better 



of destruction of 

nately somewhat of a co'nfl.ict between 
the engineers and the lumber manu
facturers as· to specifications. The lat
ter, taking the position that trees 
grow by nature and inclining to the 
theory or position that the engineer 
should find a way to use what nature 
provides or a timber must be used 
as it is' found in the forest, and the 

·engineer taking the position that tim
ber should be selected to meet the · 
strength and life required by hiln. In 
fact, some engineers have considered 
the properties of wood too indefinite 
to make a determination of them by 
analysis possible. 

wood testing 

U. S. Forest Products Laboratory 
engineers devote their entire study to 
wood and its use and recommend 
working stresses to be used in the de
sign of wood structures. 

The purpose of structural grades is 
to offer means for selecting structural 
material for strength anp for uni
formity of strength, in order that ap
propriate working stresses may be as
signed for its use. 

specifications 

The engineer need not know how 
to distinguish or identify the many 
different species of oak or of pine, but 
should be informed as· to the effects 
that the principal defects, such as de" 
cay, knots, checks, the moisture con" 
tent and duration of load, may have 
on safe working stresses. 

While the merits of treated timber 
as compared to untreated timber are 
generally recognized, I doubt that the 
merits of treated timber as compared 
to other materials of construction are 
so generally recognized. 

Bending tests were made at Tulane 
University in 1909, 1912 and 1928 of 

We are prone to lose sight of fun~ 
darnentals and to grab at Jads and 
specialties. We use quick setting or 
high early strength cement without a 
careful analysis to determine that the 
increase in cost over standard Port
land is justified. 

We rushed to substitute other ma
terials for timber without knowing 
how long a life of the structure would 
actually be required. 

Again, there is a difference in cost 
at which a lesser life at a lesser cost 
is economical. 

~vood bridges 

The origin of wood bridge COIF 

struction is not . now possible of de~ 
termination. Certainly it dates from 
prehistoric times.' 
· AI though we think 
trestle and bridge as an American 
product, a. wood pile trestle was built 
over the Tiber at Rome about 650 
years B.C., and orie was built by Cae~ 
sar over the Rhine in 55 B.C. 

Piles or posts, driven partly into the 
ground by blows of a hammer, are 
prehistoric in origin and even the 
presumably later development of 
what are now termed foundation and 
sheet piles is too anCient to be a mat
ter of record. 

in this country, among 

(continued on page 16) 



VERY YEAR a certain number of you young fel
lows are handed diplomas and wished Godspeed. 
Usually, along with the sheepskin, some dignitary 

:\-vill give you some advice-some constructive, some 1nore 
or less oratorical. There is one. thing, though, no one can 
give you on that momentous occasion-experience. So, in 
lieu of that, perhaps I. can offer a few observations based 
oil the results of experience-over 50 years of experience 
in the fields of research and engineering. 

When you advance £ron1 year to. year in your engineer
ing course, ··whether it is mechanical, electrical, chemical, 
civil or what not, you may have the feeling that. engineer
ing is a never ending parade of formulas! that must be 
memorized and applied. In other words, you may get the 
impression that almost ·any engineering problem can be 
solved· if you can just find the right formula to !J.t it. 

I certainly wish that was so. It would certainly simplify 
our research and engineering work. However-and this 
applies particularly to research work-we find formulas 

· can be very misleading. Let me give you an illu:stration. 

integ1·ating tires 
And this machine has 





ENGINEERS DAMPEN LAWYERS1 SPIRITS: This year the lawyers joined ranks with the foresters in an attempt to disrupt 
the E-Day 0 ctivities. Since the parade, passes by Frazer Hall, the engineers took along their 

11
heavy artillery.

11 

As the 
floats moved into range, the .lawyers opened the attack with sacks of flour. The paraders immediately r'etaliated with 
a barrage of foundry sand and water. Although the engineers were victorious, the lawyers did the 

11
mopping up.

11 

HUNDREDS WATCH THE KNIGHTING: 11But St. Pafs court has 
always been on the steps of Main Engineering/

1 
said the 

seniors. Not so this year. Since the one-way streets started 
confusing traffic, St. Pat decided to hold his court on the steps 
of the Physics Building. Everything went smoothly except for 
some UJ)~natural nkling from the roof of Physics. , 

Lawyers new foes; 

AY 7;, 1954. The McCarthy hearings drag on; 
Harry Truman rem i n d s a disgruntled 
bankruptcy-referee that "he never hacl it so 

good"; anxiety over the fall of Dien Bien Phu height
ens; the world is rife with grave problems-both do
Jnestic and foreign. But at Minnesota, for. 2000 stu
dents in IT, all things pale into insignificance. That 
is, all things save one-for Engineer's Day is at hand. 

The year 1954 marks the fortieth official anniversary 
of E-Day; the fiftieth year since only the IT seniors 
met for a fast few buckets of brew and declared (quite 
unofficially) from under the tables, "This ish Engin
ersh, Day!" 

Regardless of the apparent lack of formality, a pre
cedent was established and brew has flowed abund
antly at each succeeding day of celebration. Many 
frills have been added::·:-including , a sanction from 
the SAB-and today's E-Day is a breathing behemoth 
of men and machines well integrated to produce a 
spectacle sans peer on the Minnesota campus. The 
words 'of General Chairman John , Ahlquist clearly 
reflect the toil and hardship , that make up this great 
event: "1\.fan, I'm bushed!" 



Queens kissed by St. Pat- ONLY 

John quickly adds that it was a lot of fm;, that he 
met some nice gals, that his fellow-workers made his 
tasks easier, and that he was pleased with the whole 
affair. He also says· that he met some nice girls. 

Actually, all the\ engineers had a chance to meet, 
lots of nice gals at the Little Black Book Dance two 
weeks .before E-Day. · 

The queens committee kept an eye out for pretty 
damsels from which a "Queen Colleen" would be 
chosen to reign· over the engineering events. A lot of 
the merchandise was taken away early by young men 
wh() wanted to become better acquainted with the 
girls under different lighting conditions. Nevertheless, 
ten beautiful candidates were picked to contend for 
the queen's title. About' a thousand men attended 
the dance and most agreed that there were lots of 
nice women present as ,far as they could make out. 

The dance was originally intended to furnish tra
ditionally shy engineers with prospective dates for the 
E~Day Brawl which closes E-Day activities. No one 
kn,ows when this tradition was started or exactly how 
long ago it was broken. 
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PREACHER TIES ANOTHER. KNOT: Every couple attending the 
Brawl this year was "married" for the three hours of dancing. 
Leaving the dance floor automatically annuls the marriage. 
Here "Marryin1 Jim11 Ryan performs the serious ceremony. Two 
other preachers were available to assure couples of no · 
waiting. 



A;fter this brief taste. of organized chaos, the execu
tive committee suffered much prodding by Treasurer 
Bud Grady to revamp the budget and everyone anx
iously awaited 10:20 A.IVL, Friday, May 7- E-Day 
19541 ' 

luncheon 









Chairman 

Lyons 

Rohner 

Chairman 

Nietz 

Miller 

Chairman 

General Chairman 
John Ahlquist 

Assistant' General Chairman 
Gerald Bemel 

Business Manager 
Robert Grady 

Executive Council 

Alden Galbraith 
Robert. Grady 
Jerry Groff 
Bill Ottmann 

Joe Mensch 
Ron Glesnes 
Jim Nessa 

General Events 

Bob Wahlstedt 

Knighting 

Robert Bateson 

Parade 

Bob Milbrath, Chairman 
John Haidos 
Peter Lee 
Steve Holstad 
Gordy Holtyberg 

Outdoor Exhibits 

Duane Parker 

Queens 

Burton Benson, Chairman 
James Pilger 
Jerry Koch 
Dave Mericle 

Open House 

Dale · Holasek, Chairman 
Lowell Schow 
J. Tobias 
R. Borgstrom 
Ken Johnson 
Charles Roth 
Larry Kuller 
Pete Gaskill 
Art Kotz 
Gordy Tinker 
Albert P. Earle 
Jerry Groff 

Buttons 

Dick Sudheimer, Chairman 
Jim Hall 
Don Trask 

Henry Hillman 
Dunell Schull 
Robert. Walstedt 

. Field Day 

Industrial Exhibits 

Jim Nessa 
Marion Jack 
Joan Marum 
Ron Glesnes 
Paul Susie 

Tickets 



I N A SMAll. German town in 1922 three men were crouched 
• around a motorcycle fumbling with . anxious hands. Bolts, · 

. .. nuts; control cables, and manifolds literally flew from the 
machine. After working in silence .for a while one of them shook 
the aluminum dyinder block free of the machine and carried it 
quickly to the bench. The other two followed with the piston. 

111t's no use!11 cried the first· in disgust. 
The. second looked into the cylinder while the third ran his 

finger slowly over its walls and said dejectedly, 

"Every one scored completely through.11 

And so the first experiments. with chromium-plated cylinder 
walls ended. Cylinder wear was 0.040 in. after only 600 miles. 

Why? Chromium is harder than any other metal in common 
use; it displays. the lowest coefficients of ·sliding and rolling 
friction;< it resists corrosion by hydrogen sulphide and sulphur 
compounds; yet it wore out faster than the plain aluminum 
cylinder walls it was plated on. 

by R. Puane Whaley 

bath and the size of the cylinder. by automatically regulating 
the plating time and current density. 

The lubrication problem, .however, was not so easily con~. 
quered. Van der Horst tried every kind of oil available. He 
drilled oil holes in the cylinder walls and installed extra oil 
pumps. But the best he could do was to produce a wearing., .•..... ,. 
surface about equal to nitrided steel at several times the cost. 
Andr in addition, he had to use a very expensive grade of oil. 

The experiments were e~couraging though, because the 

(continued on page 51) 
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The following .extracts from a letter by an IE professor 
first concert may be of interest to our readers. 

Dear Mr. Denotie: 

~~The conductor agrees generally with these r~commendations, but expresses the<opinion that there<might be · 
some falling .off in box office receipts. In that unlikely event it should be possible to .• dose sections of the audi~ 
torium entirely, with a consequential saving of overhead expense - lighting, attendance, etc/' 

"If the worst came to the worsti the whole thing could be abandoned, and the public could go to th~ Grand 

Theater instead/' 

Sincerely, . 

$. <Ja-ne :Deaf 
S. Tone Deaf, Professor 

STD:sh Industrial Engineering Department 
University of Minnesota 



"I n some ways it was hard to believe. 
lhad received my B.E.E. at the University of Dela
ware·in June, 1953, and a week later I wa,s working 
in the world-famous Bell Laboratories. 

"But I didn't have time to be awed because 
they put me right to work. They' gave me responsi-
bility fast. . 

"My group was working on the experimental 
application of transistors to carrier systems. My 
assignment was the electrical design of a variolosser. 
for the compr~ssor and for the expandor to he lo
cated· in the terminals. 

"'fhe supervision I received and the equipment 
I had were tops. I quickly discovered that I had to 
rely on my ingenuity as much as on the college 
courses I had taken. Perhaps that's one reason for 

Fresh· out ,of school, Bob Wilson, '53, was put to 
work on a Transistor project at Bell Laboratories. 
He explains why. he never ·had time to be awed. 

(Reading time: 39 seconds) 

the great new discoveries. continually turned out by 
the Labs. 

"Now I'm in the Communication Development 
Training Program, continuing my technical educa
tion and learning what all the Laboratories sections 
do and how their work is integrated. 

"In a year: I'll be hack working withthe group 
with which !started." 

• 

Assuming responsibility fast is a common exp~ri- 1 

ence among the engineering, physical science., arts 
and social science, and business administration 
graduates who join the Bell System. Bob Wilson 

went with Bell Laboratories. There also are job 

BELL TELEPHONE SYSTEM 



use. 

properties 



.... · .. 

Circulation Manager: Usually he files the logs in PO boxes, but when 
nobody is looking he tries the short route to their ultimate· destination 
shown above. When two hundred engineer's show up at the office de
manding their logs he goes to class. 



Features Editor: He keeps the publica~ 
tion scintillating with· a constant flood of 
new features. He's rather naive, but a good 
worker. Here is shown faithfully following 
the kindly advice and counsel of his edi
tor-in-chief. · 

Social· Chairman: Hasn't planned a party 
in months~ Someone else always makes 
the arrangements but he's the first orie 
drunk .. Moral guide to the staff, he says 
curtly, "People on the wagon are better 
off." 

Secretary: What a queen! Ccm1t type worth a darn, 
but- oh man! She was hired on the ·basis of adding 
class to the office. Her tight sweaters are better than Mr. 
Hopkins large dots any day. 



Artish Main job is doing illustrations. "Art, for arfs sake," 
is h.is motto .. Have you ever seen a pink locomotive? 

Special Features: ·Every time something· red-hot happens, this man 
is right on the spot covering the story with all the flash and sparkle of 
a great news reporter. We may sell him bodily to the Oaily. 





The fruit of this great investment is the 
RCA all-electronic compatible color. tel~ 
evision system, a system that provi(/,es for 
the. telecasting of high-quality color pic
tures that can be received in full color an 
color receivers; and in black and white 
on the set you now,own. 

RCA and NBC will invest an addi
tional. $T5,000,000 during color TV~s 
"Introductory Year" -1954- to establish 
this new service on a solid foundation. 

RCA color sets are beginning to come 
off tlie production lines in small quanti
ties~ Although it will probably be another 
year before mass production is reached, 
the promise of compatible color televi
sion is being fulfilled. 

RCA pioneered and developed compatible 
color television 

RADIO CoRPORATION OF AMERICA 
World leaderin radio-first in.television 



• Cort' Kegley received his Masters Degree in 
Physics from Connecticut Wesleyan in 19 51. 

When the above picture was taken he had 
been on the job less than a month, and was one 
of a group of young graduates then in training 
at Allison. 

Much of the experimental and test equipment 
at Allison is entirely different from· any other. 
And, Cort-like other new engineers on the job 
-must first learn about these various facilities 
which he will be using in instrumentation and 
testing. · 

He is pictured here getting acquainted; so to 
speak, with some of the equipment used in 
vibration and shock qualification testing. One 
of the many electronic accessory units t;tsed with 
the Allison jet engine·s is here undergoing a 
"shake test" on the large MB vibration exciter 
shown in the foreground. 

• • • 
O~r long range program calls for additional 

engineering personnel. Why not plan early for 
your engineering career at Allison where un~ 
limited opportunities are offered to young grad
uates, especially to those with degrees ~n ·Me
chanical Engineering, Electrical Engineering., 
Aeronautical Engineering and Industrial Engi
neering. 



Ever Study 

l I 
economical closed sys~n1 for this scrubbing water? Mter 
you've· thought out your solution, you might like to 
compare it with the one given below. 

DuPont engineers made use of the precipitous ter
r;;tin in this way: pressure on the water leaving the , 
scrubbers was sufficient to force it up to the top of the 
hill for C02 recovery. The returning water thereby pro
vided a pressure of approximately 325 psi (750 feet of 
head) at the base.of the.hill. This gift of pressure on the 
suction side of the water pumps resulted in considerable 
energy saving. 

Do unusual problems such as this one challenge you. 
and stir your enthusiasm? If they do, we think you'll be 
interested in technical work with the DuPont Company. 

Watch •ccavalcade of America" on television 

IE. I. du Pont de Nemours & Company (Inc.) 
BETTER THINGS FOR BETTER LIVING ••• THROUGH CHEMISTRY 







Original cl&sign re
quired 1048 lbs: of 

castings bolted 
together. Each 
casting re
quired costly 
machining and 
fitting. 

THE liNCOLN ELECTRIC COMPAf'IY 
·Cleveland 17; Ohio 

THE WORLD'S LARGEST MANUFACTURER OF 
ARCWIELDING EQUIPMENT 

--..;. TvRBULE:NT FLOW 

v 

(Y-Axls ExPANDED) 

Velocity of fluid flow vs. drag friction on a 
typiCal airfoil, showing differe11ces between laminar 
and turbulent flow states. 

attack from ,_? deg_. to +6 deg. The 
Reynolds number was about 3.4 mil
lion, high enough to all<?W the appli
cation of the results to flight condi
tions, and the boundary layer was 
generally 1 ami n a r. Airfoil fences 
mounted near the ends of the 1nodels 
prevented an inward propagation of 
the tunnel-wall boundary layer. 

Leadon found that lift is always in-

About the Author 

Frank Lyon is a rare bird -a Log Board 

contributed an article to the magazine~ Frank is an Aero _E 

who is coming back to . grad school after he graduates this 



vieW'ers in the T echnolog office, 2 
an see your queen in 3-



Hercules' business today helps almost 
everyone's business. It embraces the pro.; 

duction of 'synthetic resins, cellulose products; 
chemical cotton, terpene chemicals, rosin and 
rosin derivatives, chlorinated products, and many 
other chemical processing materials-as well as 
explosives. Through close cooperative research 
with its customers, Hercules has helped improve 
the processing or performance of many indus
trial and consumer products. 

Hercules now offers Hercose®S (cellulose acetate sorhate), a new film-former. 
Widely soluble, it can he applied as tough, flexible coatings and cured to insoluble 
condition. Hercose S films have excellent resistance to heat and low temperatures. 
It is another in the diverse group of Hercules cellulose chemicals offered many 
industries. Write for details. 

HERCULES POWDER. COMPANY Wilmington 99, Delaware 

•MBBf!lliAM~ 
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"In my opinion, the variety of equip
ment· is what makes Allis-Chalmers such 
a good training spot. 

"No matter what industry you may be 
interested in, Allis-Chalmers makes im-

says LOWELL E. ACKMANN 
University of.Illtnois-B.S., E.E.-1944 

and now manager, Peoria, Ill., Branch Office 

portant, specialized equipment for that 
industry. Electric power, steel, cement, 
paper, rock products, and flour milling 
industries-to name a few, are big users 
of A-C·equipment. 

"Before starting on the Allis-Chalmers 
Graduate Training Course, I thought I 
would like selling, preferably technical 
selling but, as is often the case, I didn't 
know for sure. This course, together with 
some personal guidance; helped me make 
up my mind. That, too, is an important 
advantage of the GTC program. 

"But whether you want to be a salesman 

Facts You·Should Know About the 
Allis-Chalmers 'Graduate Training Course 

1. It's well established, having been 
started in 1904. A large percentage 'of 
the· management group are graduates 
of the course. 
2. The course offers a maximum of 24 
months' training. Length and type of 
training is individually planned. 
3. The graduate engineer may choose 
the kind of work he wants to do: design, 
engineering, research, production, sales, 
erection, service, etc. 
4. He may choose the kind of power, 
processing, specialized ·equipment or 
industrial apparatus with which he will 
Work, such as: . steam. or hydraulic, 
turbo-generators, circuit breakers, unit 
substations, transformers, motors, con
trol pumps, kilns, coolers, rod and ball 

mills, crushers, vibrating screens, recti
fiers, induction and dielectric heaters, 
grain mills, sifters, etc. 

5. He will have individual attention 
and guidance in working out his train-
ing program. , 

6. The program has as its objective the 
right job for the right man. As he gets 
experience in different training loca~ 
tions he can alter his course of training 
to match changing interests. 

For information watch for the Allis
Chalmers representative visiting your 
campus, or call an Allis-Chalmers dis
trict office, or write Graduate Training 
Section, Allis-Chalmers, Milwaukee 1, 
Wisconsin. 

POWER-Models show comparative 
of generators having the same .rating with 
and without super-charged hydrogen cool
ing. Allis-Chalmers is first to supply super
charged hydrogen cooling. 







was one at Portage, N.Y. in 1852 
which was some 800 ft. long and 234 
ft: high; 

In more recent times a logging rail
road constructed a trestle 203 ft. high 
across Cedar River Canyon. 

Old bridge builders never used tim
. her that had not seasoned as much as 
2 years and the timber was hand 
hewn and joined by tree nails. 

As stated, when it was found that 
timber as a rail upon which the wheel 
bore was failing, it was covered with 
an iron strip. However, when it was 
found that trestie caps were failing 
due to being split by . an excessive 
humber of drift bolts or to decay 
traceable to vertical holes permitting 
retention of excessive moisture, little 
attention seems to have been given to 
improved design or to composite use 
of materials, but the tendency was to 
condemn the timber as being short
lived. 

()£decay failure, 
decay occurred at joints or· details · 
where better design would have pro-
vided much longer life. . 

Too many drift bolts through caps 
and vertical holes in stringers, over 
caps, were common instances of poor 
design~ 

One of the early attempts to ex
tend the life of timber in trestles was 
to take a tip from the covered bridge 
and cover stringers and caps with 
metal sheets, the result of which was 
to extend the life of untreated timber 
to beyond 24 years . 

The following statement is made in 
one of our leading text. books: 

"The only excuse for a timber 
bridge is that it is cheaper than some 
other form of construction. It is less 
durable than either steel or masonry." 

With the first sentence there can 
be no argument, but with the second 
I do not agree. 

durabilty 
We have examples of untreated 

timber serving upwards of a century 
in old covered bridges where it was 
protected from the weather. We have 
examples of treated timber being. per-

R 
(continued from page 38) 

IT'S NO JOKE, SON! 

A big hulk of a man was inducted into the army in the late 
war and acted very disconsolate about the whole thing. 

"What's the matter with you?" asked a buddy. "Don't you 
like. army life?" 

"Frankly, no," confessed the not overly bright fellow. 

"We all have to make some sacrifices/' reminded the soldier. 
"After all, our country's at war. What is it you don't like
getting up in the morning, or the food?" 

"The food's. okay. and I get enough sleep,'' replied the big 
boy moodily. · 

"But something must be upsetting you the way you look and 
act~ Why not tell me what it is, and get it off your chest." 

"Yes, there is something on my mind/' admitted the discon
solate fellow, "it's the bullets - they're real!11 

The business s~hool once displayed an announcement on the 
bulletin board saying: 11A Short Course In Accounting For 
Women.11 

The· announcement was removed when the head of the de
partment saw written across the paper in a bold unmistakably 
masculine hand: 

uThere is no accounting for women." 

(continued on page 62) 

Granting that the 
a structure is built is penuanent, what 
assurance have we that the structure 
itself will be useful beyond 50 years 
from now? And are we justified in in
creasing our capital expenditt1res to 
project the life beyond the time when 
we can foresee its· usefulness? 

Future changes in drainage, line 
and grade and even abandonm.ents 
might make- ·unnecessary structures 
that are required today. 

Timber is relatively easy to frame, 
repair and reinforce and when pre
framed and treated will in most loca
tions last longer without additional 
protection than a steel structure 
which is not painted periodically. 



More new and improved products were introduced 
by our company last year than in any other year 
since World War II. 

Our scientists developed the Ultraforming proc
ess, a new and better catalytic reforming method · 
for improving the quality of the straight-run 
portions of gasoline. 

Three new research laboratories were completed. 
More than $200 million was invested ·last year 

in new and improv~d facilities. (This year. and 
next we expect to invest a total of about half a · 
billion dollars.) 

This continuing program of physical expansion and 
product development at Standard Oil provides many 
opportunities for engineers and chemists. Men with 
technical and scientific training have found great 
personal and professional satisfaction in our steady 
industrial· advance. 

Almost a billion and a half dollars has beeri invested 
in expansion and improvement of facilities since 1945. 

Standard Oil Company 
910 South Michigan Avenue, 

Chicago 80, Illinois 
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he will ever 

of his own 
else, 

will probably determine his goals and his 

per cent, and the amount paid annually to 

employees is up 4000 per cent. We started 
out to make a simple type of sandpaper 

... now our highly developed coated 

abrasives are just a part -of the business. 

We're turning out hundr~ds of other varied 

products for home and industry--from 

cellophane tape to lithograph plates! In 
couple of things 
haven't found a-

& M F G. C 0. 

Sheeting, "Safety-Walk" Non-Slip- SurfaCing; "3M" Abrasives, "3M" Adhesives. 



Bearing Company, Canton 6, Ohio. 



that can be calculated, yet is able to recognize that intelli
gent experimentation is the only way to solve certain 
problems. He doesn't have to belong exclusively to a· 
1nathematical or an experimental group-he should be 
a(:lept. at using either tool. 

·So often we think we can design a thing without letting 
the thing speak for itself. Actually, in our research work 
we have discovered one of the pest methods of getting re
sults is sirriply to run errands for an idea. 

For example, we designed what we thought was an ideal 
piston for a new Diesel engine but the engine in which 
the piston was tested had different ideas and said "I'll 
onlY give you 50 thousand miles on that one." So we 
tnade up half a dozen different kinds of pistons and offered 
them to the test engine, one by one, for its verdict. And 
to show. you how much smarter the engine was than. our 
engineers,· the piston it finally selected ran over a milliori 
and a half miles. 

I remember a well-known engineering educator who 
visited me after that said "I don't think that piston is any 
gC>od. It is the most peculiar looking thing I ever saw, and 
1 know it isn't right." 

I asked, "How do you k,now that?" 
He said, "I am an engineeL" 
"But," I asked, "were you ever a piston in a Diesel 

engine?'' 
And when you get out into the world of business· you 

will .run into some representatives of the "can't be done" 
school like the Englishman who visited me some years 
ago. He said to me "When I was over here last year you 
told me you were driving these Diesel~electric trains over 
a hundred miles an hour and now I find you take power 

. off the front wheels of your locomotive. You can't do that 
and stay on the track at that speed." 

"11\Tell," I said, ''I hope the locomotive doesn't discover 
that." 

And he said, "I have the figures and the formula right 
here in my brief case to prove it." 

"No," I said, "I won't look at those but I will arrange 
a ride on that train for you." 

All Technical Books and Supplies 

at 

Perine's 
Main Store 

315 14th Ave. S.E. 

Branch Store 
and Washington Ave. 

-end-
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nate boundary-layer . separation fol
lowing a shock wave . has not been 
extensively investigated; and remains 
as a possibility. · 

The main advantage · of applying 
boundary-layer control to low-speed 

. airplanes .is to increase the maximum 
lift coefficient. This . is best done by 
installing boundary-layer control in 
conjunction -with circulation control. 
An example of this type of system is 
the Arado system developed by the 
Germans during the latter part of 
vVorld War II. Although the Arado 
system imposes a wing structural pen-

·.Brown & Sharpe Machine Tools and ~mall ~ools 
are the masters that fulfill today's mdustnal 

demands for consistently accurate work. 

Throughout metal-working shops the woH~ 
over, these products are recognized as 

standards for precision work. 

For information on this famous 
line of Milling, Grinding and 

Screw Machines, Machinists.' 

Tools, Electronic Measuring 

Equipment,' Jo-Blocks, Cut· 

ters, Permanent Magnet 
Chucks, Pumps and Vises 

write Brown & Sharpe 
Mfg. Co., Providence 1, 
Rhode Island, U.S.A. 







((Whatever is wartlt doing 
at all , W(ltflt daiug well JJ 

From Lord Chesterfield's Letters · 
, Oct. 9, 1746 

PRINTERS • 
5th & 5th SOUTH 



PLASTIC p 

The machine has been used in such diversified work as alpha
betic molds for alphabet soup; breech block and breech rings 
for heavy artillery, fire interrupter cams for aircraft ·machine 
guns, fraternity pins and . rings, 18-foot propellers for heavy· 
bombers, table silver, plastic spectacle frames, cookie molds 
and forging dies. 

ATURAL aging of metals for strength is as important 
to industry as. natural aging of whiskey for flavor is 
to distilleries. Modern industry speeds the "growing up" 

process by chilling the metals to 120 degrees below zero. 

Chilling increases the hardness and improves the uniformity 
of the metal both in size and structure. Swiss gauge makers 
aged their ~teel in the Swiss mountains for as long as seven. · · 
years. Today's gauge manufacturers achieve: the some results 
in a fraction of the time and cost through sub-zero chilling. 

Other industries where the process is an important operation 
today include the manufacfurers of aircraft bearings, pre~ 
cision instruments, or parts, steel stamps, hydraulic pump 
parts, aluminum and magnesium _ castings for aircraft and 
control components for jet aircraft engines. 

CKET SLI E R 

University Bookstores 
Unirersity of Minnesota 

Main Cnr;u.tervu11u; BuiUtnr; 



ductility is about halfway between 
stainless steel and aluminum. Its modulus of elas
ticity (stiffnes~) also lies between aluminum and 
stainless. Titanium is somewhat more difficult to 
machine· and cold form than stainless steel. Shape 
castings cannot be made at this time and the metal 
can only be cast into sintple ingots and billets. How
ever, titanium is currently being effectively utilized 
for many . applications requiring the combination 
of strength, light weight, and resistance to corro
sion. Titanium will eventually reach an important 
place along with aluminum and stainless steel as the 
major . structural materials in the . military, trans
portation, and chemical equip~ent fields. 

Titanium is more abundant than· such common 
elements as carbon, phosphorus or sulfur, and 
much more aboundant than the useful metals, lead, 
copper· and zinc. There is, however, a distinctive 
difference between the mode of occurrence of ti
tanium and that of these other metals, for whereas 
the. greater part of. the titanium is so widely dif
fused through the earth's crust as to make its re
covery economically impossible, the less abundant 
meals are concentrated in segregated deposits (min
eral veins, lodes, etc.) capable of satisfactory ex
ploitation. Of the numerous titanium-bearing min~ 
erals,. only three or four are entitled. to be classed 
as possible commercial titanium ores. 

produc~ion 



been done on extruding titanium,, 
i~·il.t1.i"lttl,l on a conventional seamless tube 

~q::::m~hu£~1cturi.ng welded tubing from: ti-

1954 

Compiled By William Cordes 

The Problems 

----1----
A wealthy man two daughters had, 

And both were very fair; 
To each he gave a tract of land, 

One round, the other square. 
At twenty shilling an ac;re just 

Each piece its value had; 
The shillings that did encompass each 

For it exactly paid. 
If 'cross a shilling be an inch, 

Which had the greaterfortune, 
She that had the round or square? 

----2-----
The antecedent of a ration is 1 0. The inverse ratio is nine 

times the direct ratio. By what must the consequent be multi
plied that the direct ratio may be nine times the inverse ratio. 

----3----
I place a bowl in the storm, 

To catch the drops of rain; 
A half a globe was just its form, 

Two feet across the same. 
The storm was o'er, the tempest past, 

I to the bowl repaired; 
Six inches deep the water stood, 

It being measured fair. 
Suppose a cylinder,· whose base 

Two feet across within, 
Had stood exactly in that place: 

What would the depth have been? 

----4----

The Answers 
April's answers are: All four snails collide simultarteous~.· ..•. :: 

ly at the center of the square, one hour after starting. The :; 
-rope is 5 feet long. See you next fall. 



·oH, NO? 
"I won't get married," Jones told a co

worker, "until I find a girl like the one 
that Grandpa married." 

''Huh!u snorted his companion, "they 
don't have women like that nowadays." 

"That's funny/' r e t u r n e d Jones, 
"Grandpa only married her last week!" 

* * * 
SOCIAL NOTE 

recent society bride had six 
bridesmaids in hyacinth blue and two 
in rich crimson velvet, with gold lace. 
A pale bridegroom completed the 
color scheme. 

* * * 
Farmer Jones sent his new boy to 

the village railway station to pick up a 
chicken-coop he was expecting. 

"Good gracious," shouted Jones 
. when the boy returned, "what have 
you got there?" 

"Your chicken-coop, and I nearly 
broke my back lifting it." 

'"Chicken-coop," roared the farmer, 
"That's no chicken-coop. That's the 
railroad station." 

* * * 
COINCIDENCE? 

'Twas in the year 1040 
Godiva rode "That way"; 
So oil tax-form 1040 
We all get stripped today! 

* * * 
marriage a man yearns for 

After . marriage the "y" is 

* * * 
who 

Bill: "Before I take you out· I· want 
to do something for you. Go to the 
Elite Dress Shop and select, a beauti
ful gown. Charge it to 1ne. Get your
self a nice string of pearls at Tiffany's. 
Charge them to me: Pick out a mink 
coat, but don't pay more than $2000. 
Charge it to me. And you'd better get 
yourself one of those $100 hairdos. 
Charge it to me. When you do all 
this, call me at Chestnut 8122." 

Mabel:· "Is that your home or of
fice number?" 

Bill: "That's Joe's Service Station 
next door. He'll call me to the phone." 
(Oh Ish, Bill, you'd never do this to 
some girl.) 

* * * 
Marriage is like a poker· game. They 

start with a pair; he shows a diamond; 
she shows a flush, and they end up with 
a full house. 

* * * 
EPITAPH 
Here lies 
Maggie 

An army mule 
Who in her 
time kicked 
2 Colonels 
4 Maiers 

8 Captains 
21 Lieutenants 

36 Sergeants 
212 privates 

and 
1 bomb. 

* * * 
An English journalist was traveling in 

a small South American country when 
one of their frequent revolutions broke 
out. "Why is it/' he asked a native, "that 
you people have so many revolutions 
here?" 

"It's perfectly obvious," was the reply, 
uit's because so many of us haven1t been 
President yet." 

* * * 
DOWN TO BEESNESS 

l\1arriage starts off sweetly with 
A glorious moon of honey 
After which the hubbybee 
Must buzz for matrimoney. 

* * * 
HIT HARD 

The first thing that strikes some people 
when they visit Hollywood is a hot-rod. 

ton,". 
He tells her, "Go button your lip!11 

* * * INSTRUl\1ENT OF FATE 

* * * 
The prim little old Pittsburgh lady was 

obviously embarrassed by the presence of 
a man beside her at the drugstore cou'n
ter. Finally a smile crossed her face~ she 
looked the clerk in the eye and said 
perkily: "Two packages of bathroom 
stationery, please/' 

* * * 
TIMES CHANGE 

When gals eloped in days of yore,· 
Their parents fretted, fumed and swore; 
But modern folks don't burst a bladder .. 
Instead they· help them down the ladder! 

* * * 
Then there was the chemical engineer 

who died from drinking shellac. The boys 
all said he had a good finish. 

* * * 
I like exams, 
I think they're fun; 
I never cram, and 
I don't flunk one -
I'm the teacher. 

* * 
A man is incomplete ·until. 

and then he is really finished. 

* * * 
A lion tamer was se~rching for some

one to assist him with his animal ad and 
was interviewing applicants for the job. 

"Jive had a lot of experience· on the 
stage,'1 stated one applicant,. 11but I have 
been becoming forgetful lately ar1d can't 
seem to memorize my script." 

"I'm ·sorry,'' said· the lion tamer, 
there's no place in my act for a 
who can1t remember his lions." 

* * * 

THE 



250 ft. span were thus constructed. 
The truss combining wood. and 

metal was soon developed but little 
thought seems to have been devoted 
to the possibility of combining wood 
with some other material to extend 
its life .. 

The Howe truss, patented in 1840, 
has the advantage of being adjustable 
so that timber shrinkage can be taken 
up. This type was in general use from 
1840 to 1870. 

A bridge built by \~ern wag across 
the Delaware in 1803 was used as a 
highway bridge for. forty-five years and 
then reinforced and used as a railway 
bridge for twenty-seven years. 

1\!Ierriman and Jacoby state-
"The Howe truss bridge has been 

properly styled as preeminently the 
Americ~n wooden bridge. No other 
type of truss was so extensively built 
during the thirty years following its 
introduction in 1840, and in various 
parts of the country where timber is 
plentiful, notably in the far west, it is 
still. (1907) in use for both railroad 
and highway traffic." 

vVood stringers were in general use 
on metal bridges prior to 1870 about 
which time weights of locomotives 

education 

search for a good substitute might 
have been better spent on a means 
to preserve the material arid improve 
design of wood structures. 

Timber being a replenishable, na
tural resource, will be with us as a 
construction material indefinitely. It 
is therefore well that we consider the 
conditions under which its use is ad
vantageous. 

e For many years K&E has pioneered in the manufacture 
and development of finest quality surveying instruments. 
K&E surveying instruments are renowned all over the world 
for their superb performance under conditions of all kinds, 
for their magnificent workmanship and for special features 
that come of progressive ingenuity. 

KEUFFEL & ESSER CO .. 
EST. 1867 

NEW YORK • HOBOKEN, N. J, 
Chicago • St. Louis • Detroit • San Francisco • Los Angeles • Montreal 
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PHOTOGRAPHY AT WORK-No. 7 in a Kodak Series 

Photo raphy 
read th m t r 
2St an h rr.l 

Dial a call-can accurate register counts it
then each month photography records the total, 

precisely right, ready for correct billing. 

T WENTY-FOUR hours a day, hundreds of thou
sands of dial phones click their demands in 

many central exchanges of the New York Telephone 
Company. 

Little meters keep careful tally of the calls. Then 
the night before each bill is dated, photography 
reads the up-to-the-minute totals in a fraction of 
the time it could be done in any other way. Here is 
an idea that offers businesses everywhere simpli
fication in copying readings on meters, dials or 
other recording instrumentation. 

Photography fits this task especially well for two 
reasons. It is lightning fast. It can't make a mistake. 

This is another example of the ways photography 
saves time, cuts costs, reduces error, improves out
put .. In .large businesses~small businesses-photog
raphy can do big jobs. In fact, today so many new 
applications of photography exist that graduates 
in the physical sciences and in engineering find 
them valuable tools in their new occupations. Other 
graduates-together with returning servicemen
have been led to find positions with the Eastman 
Kodak Company. 

If you are interested, write to Business and Tech
nical Personnel Dept., Eastman Kodak Company, 
Rochester 4, N. Y. 

Eastman Kodak Company 
Rochester 4, N. Y. 
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Few companies can offer as broad 
a range of career opportunities as 
General Electric. Whether a young 
man is interested in science or en
gineering, physics or chemistry, 
electronics or atomic energy, plas
tics or air conditioning, :finance 
or sales, employee relations or ad
vertising, marketing or metallurgy 
-he can find a satisfying, reward
tng career. 

The development programs 
shown here are "open doorways" 
that lead to highly successful 
careers in a Company where big 
and important jobs are being done, 
and where young people of vision 
and courage are needed to help do 
them. 

If you are interested in building 
a G-E career after graduation see 
your college placement officer, or 
Nrite: 

COLLEGE EDITOR 

DEPT. 2-123 

GENERAL ELECTRIC CO. 

SCHENECTADY 5, N. Y. 

GENERAL 


