


Leading organization seeks brilliant executives-in -the- making 
The organization: perhaps the most important 
in the world today ... 186,000,000 sharehold
ers in this country alone ... an area of distri
bution extending millions of miles upward 
and outward. 
The immediate business at hand: protecting 
and sustaining the peace- our very survival. 
There are some who would describe this 
organization as non-profit. And there are 
others, who would more thoughtfully deem 
its investments, dividends, and assets noth
ing less than priceless. 

Today, thousands of selected young college 
graduates are joining that organization in 
responsible executive positions. They join to 
serve as officers in the United States Air Force. 

The resources at hand for the career devel
opment of these applicants are matchless. 
They are part icipating in the world's most 
advanced research and deve lopment pro
grams. Engineer ing, science, administration 
- each career fie ld calls for the services of 
forward-looking graduates who wil l assume 
vital responsibilities. The start of an out
standing career awaits you in this organiza
tion where success is more than a corporate 
objective- because if it doesn 't happen here, 
it won 't happen anywhere. 

For details on the opportunities open to you 
as an Air Force officer, mail this coupon. 
There 's a place for tomorrow's leaders on 
the Aerospace Team. U.S. Air Force. 
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OFFICER CAREER INFORMATION 
Dept. EM210, Box 805 
New York 1, N. Y. 

Please send me complete details on 
the Air Force officer program for col
lege graduates. 

Name _________ _ 

Addr.ess _________ _ 

City __ _ County __ _ 

State _ __ Phone ____ _ 

L--------- ------------------------J 



WHAT'S THE 
OPPORTUNITY 

FOR YOU 
AT 

DUPONT? 
It's good. Here's what Du Pont offers: 

A chance to grow, to build on your college training, as 
you work with, and learn from, men who have made 
their mark. 

A chance to advance at a rate consistent with your 
growth and development. 

A chance to achieve distinction in your field , on stimu
lating projects. 

Engineers, Chemists, Physicists, Mathematicians, 
with B.S. , M.S. or Ph .D. 

Send the coupon below for more complete information 
on the opportunity for you at Du Pont. 
An equal-opportunity employer 

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 

E. I. du Pont de Nemours & Co. (Inc.), 2419-10 Nemours Building, Wilmington 98, Delaware 

Please send me the booklets checked below: 
□ DuPont and the College Graduate 

□ Mechanical Engineering at Du Pont 

D Your Engineering Opportunities at Du Pont 

□ Chemical Engineering at Du Pont 
Name-------------~lass -------~ourse _______ Qegree ______ _ 
Coll ege ________________________________________ _ 

Your Address __________ city _____ ____ _,__one _____ state ________ _ 



Technical train ing classroom of AAF. Sholl'n here is ./11111es W. May, Technical 
Direc/Or of AAF A ir Fi/fer Dil'isio11 , also National Treasurer of ASHRAE. 

Engineers who qualify to fill these chairs ••• 
are on the road to filling responsible iobs 

with a growing company in a growing industry 

e American Air Filter Company is one of the world's 
pio neers in the field of "better air ." Es tablished in 1926, as a 
manufact urer of a ir filtration equipment only, it has, through 
a pl ann ed program of product development, attained the 
unique posit ion of being the one company in its industry 
that can take the complete over-all approach to the customer's 
air problems. In brief, this means supplying and coordinating 
all the proper products to fi lter. cool , heat, clean (control 
process dust ), move, exhaust, humidify a nd dehumidify air. 

" Better Air", while a big business today, is still in its 
infancy. Name any industry , any building type, and you have 
a present or potenti al user of AAF equipment. Other well
known trade names in the AAF family are H erman Nelson 
and Illinois Engineering. At present, AAF operates ten 
pl ants in Louisville, Moline, 111. , Morrison , Ill. , Rock Island, 
Ill. , St. Louis, and Montreal, Canada. 

THIS KIND OF 
ENGINEERING DEGREE • •• 

t 

••• QUALIFIES YOU FOR 
THIS KIND OF JOB 

t 
M echanical - Engin eering, Sales or Manufacturing 
Electrical - Engineering or Sales 
Industrial - Manu facturing or Sa les 
Civil - Sales 

TRAINING PROGRAM 

AAF's method of training is to combine a form al program 
o f instruction with other experiences so as to provide the 
man with the specific knowledge of the company and its 
products to enab le him to meet the requirements for the job 
to which he is ass igned. Training at AAF includes orientation , 
bas ic technology, product information , plant tours, and field 
tr ips as a part of the program. There is also a program of 
independent study available both within the com pany and 
the nearby colleges and univers ities to assure continuing 
intellectual growth after leavi ng college. 

YOUR FUTURE 15 ALL- IMPORTANT TO AAF 

AAF prides itself on attempt ing to m atch the man to the 
job. During your training period you will have contacts 
with key company personnel. Your personal desires as to type 
and location of job are given every consideration. AAF is 
big enough to provide opportunities - small enough to never 
lose sight of the personal touch that adds satisfaction along 
with success. 

A representative of AAF will be on your campus soon to 
interview students interested in learning more about the 
opportunities with this company. Consult your Placement 
Office for exact date. 

American Air l=ilter 
BETTER AIR IS OUR BUSINESS 
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From the Editors Desk: 

WELCOME to the University of Missouri and especially to the College 

of Engineering . I think you have made a wise choice in selecting engineer

ing as your profession and this school as the place to obtain your education. 

Missouri has achieved a reputation for developing top-grade engineers, many 

of whom hold top positions in industry 

However, you must remember another part of your education w hen 

you come to college . This is the part that enables you to get along with other 

people, develop good personality and leadership traits . It is these traits, 

together with top grades, that will obtain a top job for you when you gradu

ate. This is where the Engineers ' Club can help you! 

First of all, what is the Engineers ' Club? It is an organization of engi

nering students on campus formed " for the purpose of fostering a profes

sional spirit and promoting the interests and activities of the members of 

the student body of the College of Engineering and its const ituent organi

zations ." 

The Engineers' Club has monthly meetings with programs of general 

interest to all engineers . It is responsible for St . Pat's Week , a tradition 

established on this campus over 50 years ago. It is responsible for the 

SHAMROCK, the magazine you are now reading . 

There is no end to what the Engineers' Club can do for you. But to 

receive all of its benefits, you must become an active member . Remember , 

the more you put into an organization, the more you can expect to receive 

from it. Ea ch one of you has something to contribute to this organization 

and with your cooperation this can be another successful year for the 

Engineers ' Club. See you at the nex t meeting! 

FRONTISPIECE 

Bucyrus-Erie Company's record size stripping shovel re
quired more than 300 railroad cars to ship, 11 months to erect 
at the mine site in western Kentucky. Its power requirements 
alone equal that of a city of 15,000 people. It will remove 
36,000,000 yards of dirt and rock each year and uncover 14,000 
tons of coal every day-enough to heat 7,500 average homes 
for one month. (See Engineering News) 

OCTOBER, 1962 
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Wheat seedlings fertilized with Phillips 66 Agricultural Ammonia 

Interested in Growth? Phillips is . . . 
agriculturally, as the oil industry's largest producer of nitro
gen fertilizers. And Phillips is interested in growth as a highly 
diversified oil company that is actively engaged in such 
growth enterprises as petrochemicals and atomic energy. 
Phillips is also one of the fastest growing marketers of gaso
line, motor oil and other petro leum products. It leads the oil 
industry in the sale of natural gas, the production of natura l 
gas liquids, and is the world's largest producer-marketer of 
liquefied petroleum gas. In addition , Phillips leads the oil 
industry in the production of polyolefin plastics, and is a 
major supplier of synthetic rubber and oil furnace carbon 
black , hydrocarbon chemicals and raw materials for plastics. 

Because of this continuing growth and leadership in nu
merous fields of endeavor, you will find many outstanding 
career opportunities with Phillips Petroleum Company. 
There are many opportunities in research and development 
for engineers, chemists and physicists. Excellent opportuni
ties also exist in geophysics, geology, petroleum production, 
transportation, refining, marketing and computer program
ming. Phillips Petroleum Company aggressively pursues a 

8 

policy of upgrading petroleum raw materials by making a 
wide range of chemicals from petroleum, thus the potential 
for new opportunities with this company is virtually un
limited. 

Qualified college graduates will find working for Phillips 
an exciting and rewarding experience. New and significant 
developments . . . important research discoveries ... new oil 
and gas fields, new plants, added marketing areas create de
mands for personnel qualified to assume added responsibili
ties and move forward in this dynamic company. 

Phillips is an equal opportunity employer. For full details, 
write to our Employee Relations Department. Arrangements 
for an interview with a Phi llips Representative can be made 
through your College Placement Office. 

PHILLIPS PETROLEUM COMPANY 

Bartlesville, O klahoma 

THE MISSOURI SHAMROCK 



Fellow Engineers: 
As you may know we have a rule which states " if the num

ber one queen candidate is not able to complete her duties as 
queen the second candidate will assume the position of queen. " 

A letter from Miss Sharon Anstedt stated, "Due to my in
ability to obtain housing, I shall not be attending Missouri Uni
versity this fall. " Thus Sharon will not be fulfilling her duties as 
queen . 

I am happy to announce that Miss Judy Graves , the number 
two queen candidate, will assume the position of St. Pat's Queen. 
Judy has shown much enthusiasm for the Engineer's Club and I 
am sure her reign will be mutually beneficial. 

STAN BULL 

President of Engineer's Club 

OCTOBER, 1962 

Queen o/ clove 
and 

Beau!'! 



Concrete Shell of TWA's 

Idle"7"ild T ertninal Involves 

Unique Methods 

When it is completed in the fall 

of 1961, Eero Saarinen's breath
taking TWA passenger terminal 

at Idlewild International Airport 

will stand as a monument to a 
building material-concrete-and 

to the architectural, engineering 
and construction genius that cre
ated it. 

Long after it has become a fa

miliar sight to the world travelers 

-architects, engineers and build

ers throughout the world will look 

upon the TWA terminal as a re

markable achievement in design 
and construction. 

Above the ground level, the 
structure is composed of only one 
piece of concrete; yet the execu
tion of this deceptively simple de

sign required unparalleled inge

nuity and planning, long before 

the first cubic yard of concrete 

was ever mixed. The concrete

its design, delivery, installation , 
structural quality and final ap
pearance-play such a momen

tous role is achieving the function 
and beauty of Saarinen's archi
tectural idea. 

From a distance, the raw con

crete form seems gracefully poised 
for flight. Its breathtaking arch 
points, reaching delicately into 
space, appear almost to be in mo

tion. Up close and from inside, 

the building is compelling and 
overwhelms everything within 
sight. 

Of arch cantilever design , the 
5000 ton roof of the great building 
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is of four monolithic concrete 

shells, flowing out of four sculp

tured buttresses. Joined integrally 

at a center plate, the shells vary 
in thickness from eight inches at 

their perimeter to 44 inches at the 
centerplate. 

The building is one of the few 

major contemporary U.S. struc

tures in which all actual struc

tural elements represent the final 

exterior architectural form. Here 

especially, every detail in sight 

performs some engineering func

tion to provide a perfect wedding 

of form and structure with design 

loads flowing so gracefully down 
to the ground. 

The structure was conceived in 
three dimensions by Saarinen and 

Associates and reduced to plan 

by Ammann and Whitney, struc

tural engineers. Grove, Shepherd , 

Wilson and Kruge then had to re

construct the concept into its 

three dimensional essence in order 

to build it . 
While nearly every element of 

the structure represented a daring 

new adventure in construction , 

the sweeping 1-¼ acre concrete 
roof presented the most stagger

ing challenge to engineers and 

builders. 
Facing the GSWK staff was the 

monumental task of economically 

forming 3200 cubic yards of con

crete into four perfectly balanced, 

monolithic roof sections, free of 

cracks, shrinkage s tr e s s es and 

construction joints, 60 feet above 
the ground. 

Over two months of study , 

analysis, and computation preced

ed actual concrete work on the 

roof. The result was a complete 

THE MISSOURI SHAMROCK 



manual that documented an un
precedented plan covering every 
detail of the operation. 

The manual covered every fac
tor from forming to finishing and 
fixed individual responsibility for 
ultimate completion of all tasks. 
Timing, an all important factor , 
was pin-pointed with unforgiving 
tolerances. 

The final scheme for placing the 
roof called for initial construction 
of a center plate that would act 
as a bulkhead against which to 
pour the four shells and also pro
vide a control station for subse
quent concrete operations. 

Once the form work for the roof 
shells was built over a jungle of 
scaffolding, the concrete for the 
center plate and the four huge 
sculptured buttresses was placed. 
A total of 5,500 lengths of tubular 
steel went into the erection of 
1,800 columns required to support 
the vast roof form and the rein
forcing steel and concrete that 
would go into it. 

Even men's names were forgot
ten for the moment and each of 
the 150 workers scheduled to par
ticipate in the job were given 
numbers that were pinned over 
their left shirt pocket. Each man 
was given an assigned work posi
tion and the number he wore cor
responded to the number of his 
work post. 

Three 180-foot, 45-ton cranes 
hoisted the concrete to the roof 
in one cubic yard loads, with each 
bucket color coded with paint to 
assure its contents were being de
posited in the proper area of the 
shell. 

OCTOBER, 1962 

When pouring began, inspec
tion crews of engineers and car
penters were stationed at key 
positions under th e roof at ground 
level. Through a system of hang
ing plumbs, they were able to de
tect the slightest movement in the 
form work and radio this informa
tion to the central control station 
so the next bucket load of con
crete could be directed for place
ment at a point that would com
pensate for the form movement. 

Communications between th e 
key operational points-two con
crete placing sites, the two admix
ture batching stations, and the in
spection crews be·neath the roof
were maintained through a sys
tem of ten field telephones and 
walkie-talkies. 

In designing the concrete mixes 
for the shell and buttresses, spe
cial consideration had to be given 
to four major factors: (1) it must 
have lowest possible unit water 
content and low cement content 
to minimize shrinkage; (2) there 
had to be careful control of slump, 
which had to be varied for differ
ent areas of the shell; (3) the set
ting time had to be retarded suf
ficiently to assure a completely 
monolithic structure for e a ch 
shell; and, ( 4) the setting time 
had to be varied according to a 
precise predetermined schedule to 
permit an orderly removal of 
counterforms or top forms, to al
low finishing the surface of the 
shell to the final architectural 
contours. 

Other mix design problems in
volved the selecting of a coarse 
aggregate for the normal weight 
concrete of the buttresses and a 

light weight aggregate for the 
shells-b o th aggregates of the 
same color to produce an overall 
uniform appearance for t h o s e 
areas that would ultimately be 
bush-hammered to achieve the 
striking surface texture desired 
by architect Saarinen. A low rate 
of heat evolution was desired in 
the buttresses and in the thick 
sections of the shells to prevent 
thermal stresses a n d cracking. 
Four-thousand psi strength at 28 
days was specified for both the 
conventional and lightweight con
crete. 

The contractor, engineer and 
architect worked with Ha 11 er 
Testing Laboratory, Inc. and the 
Master Builders Co. in the design 
of mixes to meet these manifold 
objectives. The mixes consisted 
of: 

Concrete fo r Buttresses 
Trap Rock, lbs . .............................. 1980 
Sand, lbs. ........ ........... . ............... 1250 
Cement, lbs. ....... ............... 606 
Pozzolith, lbs. . 1.6 
Darex, oz . ........ . 
Water , gals . ... . 

1.34 
23.3 

Air, % .... .................... 6 
Unit Weight, lbs ./cu. ft. 150 
Slump, in . .............................. 5 

Concrete for Shells 
Norlite, lbs. ................ 1016 
Sand, lbs . .......................................... 1247 
Cement, lbs. .................................... 614 
Pozzolith, lbs. ..... ............. 1.6* 
Darex, oz. ...... 1.6 
Water, gals. .................................... . 22.8 
Air, % .................................................. 6 
Unit Weight, lbs./cu. ft . ............... 115 
Slump, in . ............................................ 5 
=:' Amount varied upward as retardation was 

increased. 

Three test models were con-
structed to simulate the placing 
conditions that would be experi
enced in different areas of the 
shell. These duplicated the angle 
of incline and the contours of the 
shell and the amount of intricate 
reinforcing steel in these areas. 
Work with these models showed 
that counter-forms would have to 
be used where the slope of the 
shell was steep and that 5" slump 
was necessary to achieve easy 
placement of concrete beneath the 
counterform. In the less steep 
areas where counterforms were 
not necessary the concrete could 

(Continued on page 12) 
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CONCRETE SHELL OF TWA'S 
IDLEWILD TERMINAL INVOLVES 

UNIQUE METHODS 
(Continued from page 11) 

be placed with 3" slump without 
flowing or sagging down the slope. 

In addition to its function as a 
water-reducing, plasticizing agent, 
Pozzolith was also used to control 
setting of the concrete mixes-to 
obtain different amounts of re
tardation from concrete placed in 
d i f f e r e n t areas of the shell. 
GSWK's concrete superintendent, 
F r a n k Cozzoleno, advised by 
walkie-talkie the amount of re
tardation desired for each truck
load of concrete and at the admix
ture dispatching stations Master 
Builders technicians added the 
amount of their product necessary 
to achieve this result. The range 
of retardation was one to four 
hours beyond the normal setting 
time of the mix. Automatic dis
pensing equipment at the two ad-

12 

mixture dispatching stations fa
cilitated the accurate addition of 
the material in amounts ranging 
from 0.25 to 0.40 pounds per sack 
of cement. In making these addi
tions the technicians gave cogniz
ance to the effect of changes in 
temperature over the 24 to 30 
hour period during which the con
crete was placed for each of the 
shells. 

The counterforms were 2' x 4' 
sections of plywood, pre-fabricat
ed and designed for easy removal. 
They were fastened to 3/s" screed 
bars by lag bolts. When the con
crete beneath the counterform had 
stiffened sufficiently to avoid 
flowing down the steep slope, the 
form was removed and the sur
face finished with a pair of shaped 
templates. A dozen or so pairs of 
these templates were clearly iden
tified for use on specific areas of 
the shell-one for screeding the 
concrete in the direction tangent 

to the circumference a n d the 
other for screeding perpendicular 
to the radii. 

The field-side shell required 840 
cubic yards of concrete placed in 
an around-the-clock operation of 
27 hours. The front shell took 449 
cu. yards of concrete placed in 24 
hours. Each side shell required 
1006 cubic yards placed in 30 
hours. The 28 day strength tests 
averaged 5000 psi. 

GSWK's field project manager, 
Kenneth P. Morris calls this job 
"the biggest challenge to concrete 
and concrete men I've seen in my 
30 years of construction. Every 
detail p r o c e e d e d exactly as 
planned. The teamwork between 
cur men, the resident architect, 
the engineers and the ready-mix 
and admixture people was the 
finest I've ever seen . . . and the 
5000 tons of sculptured concrete 
you see standing there is the best 
proof I know." 

CIVIL ENGINEERS: 
Prepare for your future in highway 

engineering-get the facts about new 
DEEP-STRENGTH (Asphalt-Base) pavement 

With today's "giant step forward" in pavement engineering
DEEP-STRENGTH (Asphalt-Base) pavement- there is need for 

engineers with a solid background in the fundamentals of 
Asphalt technology and pavement construction. 

Because new DEEP-STRENGTH Asphalt-base 
construction provides th e most durable, most 

economical pavement modern engineering science 
has developed, Interstate and primary superhigh

ways in all parts of the country are being built with 
advanced design DEEP-STRENGTH Asph alt pavement. 

Already, more than 90% of America's paved roads and 
streets are surfaced with Asphalt. And Asphalt pavements 

have successfully kept America's wheels rolling since 1876. 

Your contribution-and reward-in our nation's vast road
building program can depend on your knowledge of modern 

Asph alt technology . So, prepare for your future now. Write for 
your free "Student Kit" about Asphalt technology. 

The Asphalt Institute 

THE MISSOURI SHAMROCK 



Your future • 
Ill chemical engineering • 

IS his business 
He's a Monsanto Professional Employment representa

tive. He's your representative, too . . . your link between 
campus and company. His knowledge of Monsanto is 
complete, and he's especially qualified to counsel with 

you regarding your future. 

Ask him about Monsanto's diversity- in geography, 
activities, products- that means ever-expanding op

portunity for the young man of exceptional promise. 
Ask him about Monsanto's research-mindedness, how 
it helps develop your creativity. Ask this expert in 

futures about the future Monsanto offers you in research , 
engineering, manufacturing and marketing. 

See you r Placement Director to arrange an interview 
w h en we visit your campus soon . Or write for our 
n ew brochure, "You, Your 

Career and Monsanto," to 

Professional Employmen t 

Manager, Department EM-3, 
Monsanto Chemical Com

pany, St. Louis 66, Missouri. 
® 

ALL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN 



19 Ways to Flunk Any Course 
Learn ·now that society will provide for you. Just because you are you. Just because you are paying 

for an education doesn't mean you have to get your money's worth. Don't be ridiculous. "If the learner 
hasn't learned," it isn't your fault, surely. 

1. GENERAL ATTITUDE-The B.B.A. degree is valuable. Successful grads have made it so. It is 
valuable because they produced. Let them keep up the good work, but don't prepare to rob them of their 
glory, to increase the value. 

2. BE YOUTHFUL-Be young while you can. Why discard those good old high school days-and 
ways? Don't grow up until you just have to. People will always be understanding and appreciative of 
your adolescence. 

3. DRESS-Be yourself, dress naturally. Those business people can be very stuffy about sartorial 
matters. On that first job, they'll probably start you off as a porter anyway, so why not look like one? 

4. AROMATICS-The pungency of the locker room can be carried with you. A gamey "athletic" odor 
is a great personal asset-in class and out, in business and out-and fast. Carry your own atmosphere-be 
"aromatic." 

5. RELAX, ENJOY IT-A stiff posture restricts absorption. Spread yourself figuratively . Chairs in 
front, occupied or not, are fine for parking feet, thus facilitating relaxation. 

6. MENTAL EFFORT-Some say that brain cells , like liquor bottles, can not be used twice. Save them , 
coddle them, spare them-in class and out. The mind ( ?) you save may be your own. 

7. DON'T ANTICIPATE-Who knows what might happen tomorrow-or for that matter next week, 
when the paper is due? Don't do it ahead of time--nothing might happen. Then you'd have no excuse. 

8. ACCURACY-Is for the birds. A misplaced decimal point is embarrassing but not critical. You can 
always do it right when and if you get a job (on the basis of your excellent school record, of course) . 

9. DON'T WRITE, TELEGRAPH-Legibility went out with long underwear. None of the really big 
wheels like Napoleon, Hitler, or even Confucious-could write good English. 

10. SPELLING-Why bring that up? Phonetics are out, "word picture" didn't work, so your genera
tion just can't spell. Everyone understands and is sorry. You are unique-now don't go and spoil it. 

11. LATE PAPERS-Promptness here is a sign of servility. Be independent. Be different. A few days 
late shouldn't matter, especially if you use a good standard explanation. 

12. BE LATE-A "fashionable" entrance, after everyone else is seated, and the class is moving along 
-this calls attention to one, definitely. You can also be so ignorant about what has gone before and get the 
spotlight again. 

13. ATTEND IRREGULARLY- That's the stuff. Always being there is dreadfully boring. After all, 
one meeting is like another and the instructor gets tired of your face , too . 

14. BE CONVERSATIONAL-Talk it up. If the old buzzard doesn't make it interesting, it surely 
can't be interesting to your neighbor, can it? Competition is good for business, so why not for business 
educators? 

15. PREPARATION-A dangerous habit. Here again, let's don't anticipate. A heavy snow might make 
the work useless. And-the instructor might resent having you come to class one day knowing what he is 
talking about. 

16. (BUT OTHERWISE) CLAM UP-Don't ever venture an opm10n, don't defend a point; let some 
other jerk stick his neck out. Remember it may be better to remain silent and be thought ignorant-than 
to open one's mouth and remove all doubt. 

17. ON YOUR MARK-Don't get left at the pos t when the bell rings. A rustling of papers and plop
ping of books indicates alertness on your part to the hour of parting and reminds the Professor accordingly. 

18. REPETITION-A powerful force . If the files show that someone did a good paper on the topic last 
year, why should such a gem be discarded? The instructor will never recognize it if you pal was at U . of M. 

19. PLAGIARISM-If in preparing a paper you find that some author has said it better than you can; 
and a long time ago-don't dull init iative. Let him have his way-in your paper, too. It should be flattering 
to him. 

14 THE MISSOURI SHAMROCK 



A short talk 

about a Zif etime career 

by 

"Here in the research department of American 
Oil you're given an opportunity to work in many 
phases of petroleum engineering. As a design
economics engineer, I'm investigating the incen
tives for proposed new technical ventures . These 
projects provide a good background for greater 
research department responsibilities and/ or for 
opportunities in marketing, production, or 
general management." 

Jim Bryce has a lot going for him: a Bachelor 
of Chemical Engineering degree from Cornell, an 
excellent start on his Masters degree in Business 
Administration in Finance at Northwestern, and 
a solid career opportunity at American Oil. Right 
now, Jim's MBA work at Northwestern is being 
paid for (75 %) by American Oil on their Advanced 
Education Plan. 

Scores of ambitious and talented young men 
like Jim Bryce have been attracted to American 
Oil because of the wide range of research oppor
tunities offered. American Oil is particularly 
interested in: Chemists-analytical, electrochemical, 
inorganic, physical, polymer, organic, and agri
cultural; Engineers - chemica l, mechanical, 
metallurgical, and plastics; Masters in Business 
Administration with an engineering (preferably 
chemical) or science background; Mathemati
cians; Physicists. 

For further information about a challenging 
career for you in the Research and Development 
Department of American Oil Company, write 
to: D. G. Schroeter, American Oil Company, 
P . 0. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN Oil AND ITS 
AFFILIATE , AMOCO CHEMICALS , ARE ENGAGED IN SUCH 
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS : 

New and unusual polymers and plastics • Organic ions under electron 
impact • Radiation-induced reactions • Physiochemical nature of 
catalysts • Fuel cells • Novel separations by gas chromatography • 
Application of computers to complex technical problems • Synthesis 
and potential applications for aromatic acids • Combustion phenomena 
• Solid propellants for use with missiles • Design and economics: 
new uses for present products, new products, new processes • Cor
rosion mechanisms • Development of new types of su rface coatings. 

STANDARD 01 L DIVISION 

AMERICAN 01 L COMPANY 



Engineering News 

BUCYRUS-ERIE 3850-B 

STRIPPING SHOVEL 

The sheer size of the new shovel 
staggers the viewers and under
scores the very reason why it was 
built. Peabody's coal reserves in 
this western Kentucky area were 
deeply buried. Until this machine 
was conceived, it was not prac
tical to dig out all the material in 
order to get at the coal. Now the 
giant machine bites off roomfuls of 
rock and dirt with its 115 cubic 
yard dipper to uncover seams of 
coal. 

This new Bucyrus-Erie shovel, 
dwarfs any similar piece of equip
ment in existence. It towers as 
high as a 20-story building, re
moves more than 100,000 cubic 
yards of material and uncovers 
more than 14,000 tons of coal each 
day. 

Other statistics are equally 
staggering. It will make available 
all the coal needed to supply a 
2,500,000 kilowatt power plant 
now being constructed within 
walking distance. Its 52 electric 
motors-ranging from one-quar
ter to 3,000 horsepower-will con
sume as much electricity as a city 
of 15,000 people. The shovel's 
massive crawlers on which it 
moves stand as wide as an eight
lane highway and it is longer than 
a city block. 

Perhaps the most surprising fact 
about the record-size shovel is the 
simplicity of its operation. One 
man, sitting in his air-conditioned 
control panel five stories up, con
trols all movements with just two 
hand levers and two foot pedals. 
With a gentle touch he can put his 
huge machine to work moving 
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nearly half a million pounds of 
dirt and rock in the dipper at 25 
miles per hour. An elevator car
ries the operator to his work. Pea
body will operate the shovel 
around the clock using three op
erators on eight-hour shifts . 

Designing and engineering the 
spectacular-size shovel required 
so many mathematical computa
tions that Bucyrus-Erie put an 
electronic computer to work on 
the job. Manufacturing, too, 
posed its own peculiar problems 
because of the size of the various 
components. The cutting edge of 
the giant dipper, for example, re
quired the largest foundry pour in 
the company's history. 

Coal today is still the number
one source of energy making most 
of our nation's electric power, and 
the huge shovel that began work
ing here this week puts the coal 
at the power plant at rates which 
help keep down the cost of elec
tricity. 

CRITICALITY ACHIEVED 
IN B&W REACTOR 

The world's first commercially 
operated p r e s s u r i z e d water 
thorium converter reactor 
achieved criticality recently. 

According to its designer and 
builder, The Babcock & Wilcox 
Company, the reactor will supply 
enough steam through fossil-fired 
superheaters to generate 275,000 
KW of power, making Consoli
dated Edison 's Indian Point sta
tion the largest electric generating 
station in the nation employing 
nuclear power. 

The reactor is the world's first 
power generating reactor to use 
a combination of thorium and 

uranium as fuel. Gross thermal 
output for the reactor is rated at 
585 MW. 

The reactor is a pressurized 
water thorium-uranium converter, 
and uses a basic fuel of highly en
riched uranium 235 mixed with a 
fertile material, thorium 232. 
Additional fuel in the form of 
uranium 233 is obtained by con
version of fertile material within 
the reactor core. 

Core 
The core is about 6½ feet in 

diameter and about 8 feet high. 
It comprises 120 replacement fuel 
elements arranged in three con
centric zones of varying uranium
thorium content. This arrange
ment reduces power peaking and 
maintains uniformity of burn-up. 

Each fuel element weighs ap
proximately 650 pounds, with an 
active fuel length of 98.5 inches, 
and is 6 inches square. A single 
element has 195 stainless steel 
tubes which contain the oxide fuel 
in pellet form. 

(Continued on page 18) 
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Let's look at the price of eggs 

What did you pay for eggs this week? Probably a little more or a little less than last week. Prices of things go 

up and down because of many factors ... such as supply and demand, wages, materials and shipping costs, 

and needed profits. It all gets more complex when you consider taxes and competition, or compare our econ

omy to that of other countries. ► Now millions of people can learn more about economics from a stimulating 

series of television programs on The American Economy. Conducted by leading educators and economists, 

"College of the Air" will describe how our economic system works ... how it provides stability and growth 

. .. how it enhances individual freedom. Starting this fall, The American Economy will appear on the CBS 

television network as five one-half hour programs per week for 32 weeks . . . equal to two semesters of col

lege classes. ► With the belief that only through broader education can we meet the growing needs of 

tomorrow, American business is giving financial support to " College of the Air." The people of 

Union Carbide are proud to be among the donors to such a worthwhile project. 

A HAND IN THINGS TO COME 

COLLEGE CREDIT will be given by many colleges for The American Economy. For names of 
participating colleges and local viewing times, write Union Carbide Corporation, 270 Park A venue, New York 17, N. Y. 



There is a big difference 
Dickey Coupling forms flexible, compression joint ... sewage-tight 

THE Dickey Coupling may resemble other methods for jointing 
sanitary sewer pipe. But ... there's a big difference. First, the 
Coupling is made of a firm, yet resilient material. This enables it 
to hold precise dimensions and shape, yet allows sufficient "give" 
to form a compression-type, flexible connection. Second, the 
Coupling is applied to pipe at the factory ... comes ready for 
instant jointing. Three quick steps complete a joint. Clean the 
Coupling ... brush on Lube-compound ... push the spigot firmly 
into the bell. The joint is complete ... sewage-tight. 

Remember, there is a difference when you specify the Dickey 
Coupling ... it means tight sewers, fast construction. 

W. S. DICKEY CLAY MFG. CO. 

Birmingham, Alabama • Meridian, Mississippi 
Chattanooga, Tennessee • St. Louis, Missouri 
Kansas City, Missouri • San Antonio, Texas 

Texarkana, Texas-Arkansas 

\f it's rnade of clay it's good 

ENGINEERING NEWS 
(Continued from page 16) 

Three million pellets, each one
quarter by three quarters of an 
inch, make up the core's fuel 
charge, The initial fuel loading 
will provide heat for electric 
power generation for almost two 
years. 

Reactor Control 
Control of the reactor is effect

ed by moving any of the 21 control 
rods which are of cruciform sec-
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Providing improved sanitation for better living 

B!.~.~~:! 
If it's rnade by Dickey it's better 

tion and are attached to Zircaloy-2 
follower rods and fit into the 
spaces between fuel elements. 

The rods move upwards out of 
the core to increase reactor 
power, In event of scram, the pis
ton action of the reactor pressure 
on the rods provides the necessary 
shutdown force . 

Reactor Vessel 
The reactor vessel is a cylin

drical shell about 10 feet in dia
meter, 40 feet high, and 7 inches 

thick. The inner surface is clad 
with stainless steel. Four coolant 
water inlet nozzles are provided in 
the bottom hemispherical head 
below the reactor core. Four out
let nozzles are also provided above 
the core near the top of the ves
sel. The head, which has the 
same thickness as the shell, is se
cured by 50 studs each 5 ½ inches 
in diameter. These are engaged 
and disengaged by two 600 ton 
stud tensioners . 

Pressurizer 
The pressurizer vessel is almost 

7 feet outside diameter and 18 
feet high. It utilizes saturated 
water in the lower portion and 
saturated steam in the upper por
tion to act as a cushion. 

Analysis of system transients 
shows that the pressurizer system 
is adequate to accommodate the 
maximum volume changes result
ing from transients up to a step 
change of 50 MW in reactor out
put. 

Boilers 
A steam generator, or boiler, is 

the main component in each of 
four coolant loops. It is a U-tube 
heat exchanger with a single 
steam and water drum, with over
all dimensions of 41 feet long, 22 
feet high, and 13 feet wide. The 
lower drum contains 811 Type 304 
stainless steel U-tubes. 

Plant Control 
Based on steam pressure and 

flow, and flux in the core, a signal 
is generated to the rod drive 
mechanism in order to control the 
reactor and to satisfy load de
mand. 

Part of the plant's total output 
will result from routing the steam 
generated by the reactor system 
through a conventional oil-fired 
superheat cycle before it reaches 
the turbine-generators. 

SEPARATION OF HAFNIUM 
FROM ZIRCONIUM 

Hafnium and zirconium, ordi
narily very difficult to distinguish 
chemically, can now be separated 
by a single-step anion-exchange 

(Continued on page 20) 
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Opportunities are better than 
ever at Bethlehem Steel I 

The Bethlehem Loop Course 

.. . and how it works 

Th e Loop Course is ou r continuin g 
program for selecting a nd training 
qualifi ed college graduates for ca
ree rs with Bethlehem Steel. I t was 
establi shed som e forty yea rs ago. 
I ts unusua l nam e comes from t he 
fact t hat from the very beginn in g, 
the course has included a n obser
vationa l circuit (or "loop") of a 
steel plant. 

Promotion from Within 

Th e Loop Course provides ma n
agement personnel. Since it is our 
policy to promote from within, it is 
vita l that competent men , well
grounded in ou r pract ices a nd 
policies, be ava ilable to fill m a nage
ment openings as they occur. And, 
due to Beth lehem's steady a nd 
continuin g growth, there has been 
no lack of opportuni tics to adva nce. 

The Basic Course 

Every looper attends the ini t ia l 
five-week course held at our home 
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office in Bethlehem, P a ., beginning 
ea rl y in July. H e attends orienta
tion talks, listens to discussions by 
rnan agcrncn t m en on a ll ph ases of 
com pany operations, and m a kes 
daily trips through t he local steel 
plant. At t he end of t hi s period he 
has a sound knowledge of the over
a ll Bethl ehem organization. 

Their First Assignments 

At the end of the basic course, 
loopcrs receive their first assign
ments. Ordin a ril y a la rge maj ority 
report to our steclrnaking pla nts, 
wh ere they attend orientation pro
grams much like the initia l one at 
Bethlehem. During thi s period, 
plan t m a nagem ent close ly observes 
each looper's a ptitudes a nd in te r
ests, with t he objective of giving 
him a n assignm ent for wh ich he 
appears to be best fitted, a nd cor
responding as close ly as possible to 
hi s interests, educa tion a l back
ground ,and work preferences. Loop
ers selected for sa les, research, 
fabricated steel construction, min
ing, shipbuilding, a nd the com
pa ny 's administrative depa rtments , 
proceed from the basic course to 
specia li zed t ra ining programs. 

Preparing for Advancement 

As th e looper gains in ability, 
experience, a nd knowledge, and as 
openings occur, he is moved into 
positions of increasin gly greate r 
responsibi lity . Th e company ex
pects and encourages the looper to 
produce .. . to make steady prog-

BETHLEHEM 

ress . Regular reports on his work 
a nd progress a re made to depart
mcn t heads-and a nnua l reports to 
di vision a l vice-presidents-through
ou t hi s career. 

Emphasis on Technical Degrees 

Beca use of the nature of Bethle
hem 's activiti es, the greatest de
mand is for men with technical 
degrees, especially those in chemi
ca l, civil, electri cal, indust ri a l, me
cha nica l, metal lurgica l, mining, a nd 
nava l architecture a nd manne 
eng1neenng. 

Read Our Booklet 

Th e eligibility req uirements fo r 
t he Loop Cou rse , as well as how 
it operates, a rc m ore full y covered 
in our bookl et, "Careers with Beth
lehem Steel a nd the Loop Course." 
Copies a re ava ila ble in most coll ege 
placement offices, or m ay be ob
tained by writin g to M a nage r of 
P ersonn el, Bethlehem Steel Com
pany, Bethlehem, P a . 

An equal opportunity employer 

STEEL 
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procedure developed by the Na
tional Bureau of Standards. The 
separation for analysis is obtained 
by using a strong quaternary-am
ine anion-exchange resin column 
with diluted sulfuric acid as elut
ing solution. After separation of 
a mixture containing approxi
mately 100 mg each of hafnium 
and zirconium, a spectrochemical 
examination showed only a few 
ppm (parts per million) cross 
contamination. 

The separation procedure was 
developed by J . L. Hague and L. 
A. Machlan of the Bureau staff 
as part of a continuing program 
to develop accurate methods for 
determining the composition of 
materials. ln many uses hafnium 
and zirconium can be considered 
as one constituent. However, in 
nuclear reactors and certain other 
applications the difference in 
their nuclear properties makes it 
important to know the relative 
amounts of each present. A prac
tical chemical procedure has not 
been available to determine the 
relative amounts of hafnium and 
zirconium present or to follow the 
commercial purification of these 
two elements. The procedure de
veloped is particularly useful for 
the determination of zirconium in 
hafnium-base materials. 

To find the eluting solutions 
that would give the best separa
tion, a systematic survey of the 
elution of hafnium and zirconium 
in diluted sulfuric acid, and in 
solutions of hydrochloric and sul
furic acids in water was conduct
ed. The most satisfactory separa
tion was obtained by us in g 
3.5-percent sulfuric acid solution. 

The sample is prepared for the 
separation by dissolving it in a 
sulfuric-hydrofluoric acid solution 
and then fuming off the hydro
gen fluoride . Polystyrene col
umns, loaded with a commercial 
anion-exchange resin, are condi
tioned with 3.5-percent sulfuric 
acid solution. After the diluted 
sample solution is added to the 
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column, the hafnium fraction and 
then the zirconium fraction are 
eluted with 3.5-percent sulfuric 
acid solution. The hafnium and 
zirconium, in separate fractions, 
are then precipitated with cup
ferron, f i 1 t er e d, ignited, and 
weighed as the oxide. 

ALPHA-used to mean half of. 
Ex: Alpha pint of cream, please. 

BETA-ought to. 
Ex: You beta beat it before the 

cops come. 
GAMMA-baby for grandma. 

Ex: What big teeth you have, 
Gamma. 

DELTA-used in cards. 
Ex: He Delta hand of pinochle. 

EPSILON-foot bath. 
Ex: Go soak yourself in Epsilon 

salts. 
ZETA-to repeat a phrase. 

Ex: Zeta again, Virginia Dare. 
ETA-to devour. 

Ex: I Eta grape. 
THETA-to devour (plural). 

Ex: Theta whole cow. 
IOTA-a duty. 

Ex: Iota slap your face. 
KAPPA-a pair. 

Ex: 'Dem girls was just a Kap
pa broads. 

LAMBDA-a pugilist phrase. 
Ex: So I lambda guy on the 

snoot. 
MU-love song of a cow. 

Ex: Mu, Moo. 
NU-recent. 

Ex: What's nu? 
XI-dialect. 
Ex: X in love? I is. 
OMICRON-expression of pain 

when dancing. 
Ex: Oouch! Omicron! 

PI-the great American dessert. 
Ex: Gimme a piece of cherry 

Pi. 
RHO-form of exercise. 

Ex: I'm tired, you Rho awhile. 
SIGMA-part of warning. 

Ex: Watch out or I'll Sigma dog 
on you. 

TAU-preposition. 
Ex: Won't you come Tau 

party? 
UPSILON-an explanation. 

Ex: See the acrobat. Upsilond
ed on his head. 

In Memoriam 
WILLIAM ROLLINS 

Consulting Engineer was 84 
years old. 

He was President of His Own 
Firm Here From 1913 

Until 1950. 

William Benjamin Rollins, 84 

years old, 4235 Locust Street, a 

retired consulting public utility 

engineer, died June 9 at St. Luke's 

hospital, following surgery earlier 

in the week. 

He was president of the W. B. 
Rollins & Co. consulting engineers 

from 1913 until he retired in 1950. 

The firm handled water treat

ment, water works, electric light

ing, sewage treatment and sewer 

construction m Missouri and 
nearby states. 

During World War II he was 

project engineer at Ft. Leaven

worth, Kansas . He also was resi

dent engineer at Ft. Riley, Kan
sas. 

Mr. Rollins was born on a farm 

near Smithville, Missouri. H e 

graduated at the top of his engi

neering class from the University 
of Missouri. 

He was a member of the Am-

erican Society of Mechanical 

Engineers, Tau Beta Pi and the 

state engineering societies of Mis

souri, Kansas, Colorado and Iowa. 

He was a past president of the 

Missouri University School of 

Engineering foundation . He was 

a Mason and a Shriner. H e was 

a member of the Sons of the Rev

olution. He was a board member 

and trustee of the Linwood Boule

vard Methodist church. 
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Learning never stops for engineers at Western Electric 

There's no place at Western Electric for engineers who feel 
that college diplomas signify the end of their education. 
However, if a man can meet our quality standards and feels 
that he is really just beginning to learn .. . and if he is 
ready to launch his career where learning is an important 
part of the job and where graduate-level training on and off 
the job is encouraged - we want and need him. 

At Western Electric, in addition to the normal learning
while-doing, engineers are encouraged to move ahead in 
their fie lds by several types of educational programs. 
Western maintains its own full-time graduate engineering 
training program, seven formal management courses, and a 
tuition refund plan for out-of-hours college study. 

This learning atmosphere is just one reason why a career 
at Western Electric is so stimulating. Of equal importance, 
however, is the nature of the work we do. Our new engi
neers are taking part in projects that implement the whole 
art of modern telephony from high-speed sound transmission 
and solar cells, to electronic telephone offices and computer
controlled production techniques. 

Should you join us now, you will be coming to Western 
Electric at one of the best times in the company's history. 

In the management area alone, several thousand supervisory 
jobs are expected to open up to W.E. people within the next 
10 years. And our work of building communications equip
ment and systems becomes increasingly challenging and 
important as the communications needs of our nation and 
the world continue to increase. 

Challeng ing opportunities exist now at Western Electric for electrica l, 
mechanical , industrial , and chem ical eng inee rs, as well a s phys ical 
science, liberal arts, and business majors . All qualified applican ts w ill 
receive careful consideration for employment without regard to race, 
creed, color or national origin. For more information about W estern 

Electric, write College Relations , Weste rn Electric Company, Room 6205, 
222 Broadway, New York 38 , New Yo rk. And be sure to arrange for a 
Western El ectric interview when our college representatives visit your 
campus. 

We.itertt Electric 
~ 

MA NUFA CT URIN G AND SUPPLY ~ UNIT OF THE BELi SYSTEM 

Principal manufacturing locations at Chicago, Ill.; Kearny, N. J.; Baltimore, Md. ; Indianapolis, Ind .; Allentown and Laureldale, Pa. ; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, 

Mass .; Omaha, Neb.; Kansas City, Mo.; Columbus, Ohio; Oklah oma City, Okla. Engineering Research Center, Princeton , N. J. Teletype Corporation Skokie, Ill. , anc 

Little Rock, Ark . Also Western Electric distribution cenlers in 33 cities anrl installation headqu arters in 16 cities. General headquarters: 195 Broadway New York 7, N. Y. 
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The Lighter Side ... 

Pardon Me, Madam 

My mother and father couldn't 
afford a baby so they had me. 
Six days after I was born we 
moved out West. It was easier 
than explaining to the neighbors. 
We settled in a little town called 
Buffalo. It's on the other side of 
Indian Head. 

Our family had more trouble 
than a soap opera. They could 
never afford to buy me shoes, so 
they painted my feet black and 
laced my toes. But hardships 
have always plagued my life. 
Why at the age of two I was left 
an orphan!-and at the age of two 
what would I do with an orphan? 
And I can still remember the time 
I learned how to swim. I was one 
of a set of twins, and when we 
were born our father took one 
look at us and said, "Let's drown 
the ugly one." And that's how I 
learned to swim. 

It was soon after this that I 
lost my parents. What a crap 
game! I missed Dad in particular. 
He's the only one who really 
taught me how to save. All dur
ing my childhood he taught me 
how to put quarters in a little 
black box. I was 17 before I dis
covered it was the gas meter. But 
I soon won them back-my par
ents, not the quarters. 

Then I went to kindergarten. I 
didn't hate to go to kindergarten, 
but of course I was different from 
the other five year olds-I was 12. 
I was the only one who ever 
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flunked kindergarten. Well, as a 
baby the kitchen sink fell on my 
head, and that would be a drain 
on anyone. But what fun I had 
playing craps while the teacher 
called the roll. And it was even 
more fun fermenting my pablum. 
I became the boy bootlegger of 
Public School 17, but the teacher 
caught me at it and told my dad. 
I can remember how he said, 
"Listen stupid"-he always called 
me "Listen"-and then he took 
me up and introduced me to the 
Board of Education. 

Leaving public school, I wen to 
City High; but they sent me home 
to sober up. It was at this time 
that my father told me not to go 
to burlesque shows because I'd 
see something I shouldn't, so at 
the first chance I got I went to 
one; and I did see something I 
shouldn't-my father. 

Finally I got out of High School. 
I had been in the twelfth grade so 
long that the pupils were begin
ning to think that I was the teach
er. So I enrolled in Arntwhee 
Normal. It was really sad the day 
I left - everyone crying - they 
though they'd never get rid of 
me. And I'll never forget those 
last words my father said to me. 
"Rover," he said - he always 
wanted a dog instead of a son -
You're going to go a long way" 
and to make sure he nailed the 
door of the boxcar shut. 

Then I entered college and soon 
I was rubbing shoulder<; with 

Ph.D.'s, LL.D.'s and B.V.D.'s in
fact I always had my nose stuck 
in a book. I couldn't afford a book
mark. I was a two letterman at 
college - then someone told me 
about chlorphyll. Some fellows 
got to be quarterback on the foot
ball team, but I was just nipping 
the bottle-then came six-packs. 
My biggest thrill came when I 
joined a fraternity. The first night 
they had a beer drinking contest. 
I didn't win but I came in sick
ened. Webster says that taut 
means tight. Well I guest I was 
taut quite a bit while in college. 

But an even greater thrill than 
joining a fraternity was my love 
life in college. It was there that 
I met my first girl-Liverlips Lat
our. I can see her now, sitting on 
the campus with a straw in her 
mouth, siphoning gasoline out of 
a lawnmower. I went right up to 
her and tried to kiss her, but all 
I got was a bang in the mouth. 
Everytime I tried to kiss her she'd 
slap my face. I broke her of that 
habit though. One day she slapped 
my face while I was chewing 
tobacco. 

What a girl! Her lipstick is kiss
proof; her stocking are runproof; 
and her breath is 96 proof. Some 
people just read the Kinsey re
port, she reminisces over it. One 
look at her and boys become men. 
Ten minutes with her and you 
can write your memoirs. 

But I had to forget my love 
affair. Dad had a problem at 
home. He was wanted by Alco
holics Annonymous, dead or alive! 
He could really hold his liquor. 
Why you couldn't get it away 
from him! So I quit school and 
went back home. Another time 
he put his false teeth in up-side 
down and chewed up half his 
head before we could stop him. 
Then we tried to reason with 
him but he said if he gave up 
his liquor he would have to break 
himself of Sen-Sen. Then one 
night when we weren't watching, 
he sneaked out and drank a quart 
of shellac and died. What a lovely 
finish! 
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2000 mph airliner ... another engineering challenge! 
On the drawing boards of aircraft 
engineers, plans are taking shape 
for a supersonic passenger jet -
one that will fly from New York 
to London in just over 2 hours, at 
Mach-3 speeds of 2000 m.p.h. or 
more. The delta-shaped transport, 
fl ying at altitudes up to 80,000 
feet, would make today's fastest 
airliners seem as pokey as stage-

coaches. And what size ! Perhaps 
two hundred feet from nose to 
tail. Three stories tall. 

Through the intensive research 
of the metallurgical engineer will 
come a metal for the skin of this 
mighty airliner. One that will be 
able to withstand critically high 
temperatures - up to 630°F -
caused by supersonic speeds. 

Challenging? An engineering 
career, such as metallurgy, is full 
of challenges. Whether it's excit
ing, new designs for a supersonic 
airliner, a gas-turbined car, a 
nuclear-powered ship, you'll be at 
work in a stimulating profession 
-one with room for advancement 
- one that promotes progress and 
economic growth. 

~ INTERNATIONAL NICKEL 
The In te rn ational Nickel Company, Inc., is t he United States affiliate of The Intern ational Nickel Company of Canada, Limited 

- producer of Inco Nickel, Copper, Cobalt, Iron Ore, Tellerium , Selenium, Sulfur and Platinum, Palladium a nd Other Precious Metals. 
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Well, here I am back in the land 
of the Tigers again after a few 
years recess by popular demand 
(the Dean that is). Boy, how 
things have changed since I've 
been here. I went to the PIO 
office to check on a few figures 
the first day I was here and guess 
what? You're right, 1,289 ENGI
NEERS and only 898 Aggies. I 
guess we're really moving up. 
Only one thing left on that note, 
Chemicals, come up with some 
nice item that would eliminate 
them altogether. Help save 
society. Speaking of Aggies, I hear 
tell of some Ag Fraternity on 
Kentucky that has their front 
lawn in the soil bank, or so it 
looked during rush week. 

Looking around, I can't believe 
there are so many changes on 
campus since my last enrollment. 
Andy's is gone, the Stables no 
longer exists, however, the Shack 
has changed hands, it's now open 
on regular hours. The Stein 
doesn 't serve Michelobe anymore, 
Suzies can drink and even :ride in 
cars this year. Now that's what 
I call progress. How else can they 
see the Hink? I also see the Mis-

24 

souri Store has hired younger 
people, this would be to much to 
ask the University, so they bought 
little white Falcons. It gets cold 
on those motorcycles in the win
ter. 

I understand there are some 
pretty severe snow storms just 
west of the columns on occasion. 
One math instructor thinks it's 
necessary to give an impossible 
test every Friday. Remember, 
fella math is just a tool for us 
engineers. Moving over to the new 
EE building, I here it's next to 
impossible to cut class. If you're 
present for one pop quiz, usually 
it's safe to cut the next day. Not 
so in this class, and it's only worth 
2 hours. Instructors are unfair. 
Taking such tough subjects as: 
Engine Club 501, Society Meeting 
424, Stephens 1 (Elementary 
Course), M-Bar 561, Student 
Union 498, and Shack 600, it just 
seems impossible to have such 
extracurriculars like s tud in g , 
quizzes, homework, etc. Engineers 
arise! We must put an end to 
such hazing. 

The editor left a note in my 
box to the effect that he wo:t1Jd 

SLIPSTICK SAM, B.S. '98 

welcome all who would like to 
rise to fame and glory by becom
ing members of his hallowed 
staff. If you're interested you 
might find him at the IV, the 
Shack, the M-Bar or in bed. 
Don't try the Sig Ep house, he 
only lives there, and by all means 
don't try the office. If all else 
fails drop a note in the SHAM
ROCK mail box in the Dean's of
fice. 

By the way I would like to hear 
from all you people out in SHAM
ROCK land. Comments need not 
be intelligent, just readable. Ad
dress fan mail and extraneous 
matter to: 

SLIPSTICK SAM '98 

cl o Missouri Shamrock 

233 Engineering 

College of Engineering 

Columbia, Missouri 

Mail will be greatly appreciated. 
Also money and goodies. 

It's time to part. Just remember, 
keep them greased and keep them 
sliding, for nothing can beat a 
lightning fast slipstick. 

S . S . 

THE MISSOURI SHAMROCK 



Small car economy with big car performance 
Breakaway acceleration from Oto 60 mph in just a fraction 
over 8 seconds. That is the unheard of big car performance 
achieved with small car economy by a popular 1962 auto
mobile turbocharged by Garrett-AiResearch. 

The Garrett turbocharger is the first controlled for opti
mum performance at all driving speeds. No matter how fast 
or slow you may be traveling, sudden acceleration and extra 
pulling power are there instantly and smoothly when you 
need them - on any grade at any altitude. 

How is it possible? The Garrett turbocharger, driven 
entirely by the engine's waste exhaust gases, sucks in larger 

amounts of outside air and forces maximum fuel-air 
charges into the cylinders. This means better combustion, 
more power. 

Other areas of concentration at Garrett include: space 
life support systems, solar and nuclear power systems, 
electronic systems, air conditioning and pressurization 
systems, computer systems and small gas turbines for both 
military and industrial uses. 

For further information about a career with The Garrett 
Corporation, write to Mr. G. D. Bradley in Los Angeles. 
Garrett is an equal opportunity employer. 

THE GARRETT CORPORATION • A iResearch Manufacturing Divisions • Los Angeles 9, 

California• Phoenix , Ar izona • other divisions and subsidiaries: Airsupply-Aero Engineer

ing • Ai Research Aviation Service• Garrett Supply• Air Cruisers• Ai Research Industrial 

• Garrett MaAufacturing Limited • Garrett International S . A . • Garrett (Japan) Limited 



BUI.LARNEY 
ENGINEER'S GLOSSARY 

It is in process-So wrapped up in 
red tape that the situation is al
most hopeless. 

We will look into it-By the time 
the wheel makes a full turn, we 
assume you will have forgotten 
about it also. 

A program-Any assignment that 
cannot be completed by one 
telephone call. 

Expedite-To confound confusion 
with commotion. 

Channels-The trail left by inter
office memos. 

Coordinator-The guy who has a 
desk between two expediters. 

Consultant-Any ordinary guy 
more than 50 miles from here. 

To activate-To make carbons 
and add more names to the 
memo. 

To implement a program-Hire 
more people and expand the 
office. 

Under consideration - Never 
heard of it. 

A meeting-A mass mulling by 
master minds. 

A conference-A place where 
conversation is is substituted 
for the dreariness of labor and 
the loneliness of thought. 

Under active consideration-We 
are looking for it in the files. 

To negotiate-To seek a meeting 
of the minds without the knock
ing together of heads. 

Re-orientation-Getting used to 
working again. 

Reliable source-The guy you 
just met. 

Informal source-The guy who 
told the guy you just met. 

Unimpeachable source-The guy 
who started the ugly rumor 
originally. 

A clarification-To fill in the 
background with so many de
tails that the foreground goes 
underground. 
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Late to bed 
And early to rise 
Keeps your roommate 
Frcm wearing your ties. 

oft 
She was only an undertaker's 

daughter, but gosh what she'd 
undertake. 

oft 

You 're only young once, but if 
you work it right, once is enough . 

oft 

The snow was falling softly. 
Poetically the young engineer 
spoke as he helped his girl into 
the car: "Winter draws on." 

Girl: "It's none of your busi
ness." 

oft 

Wife to husband: "You swore 
terribly at me last night in your 
sleep." 

Husband: "Who was asleep?" 

Getting a joke column is fun, 
but it's no picnic. 

If we don't print jokes, we are 
too serious. 

If we print jokes, we are silly. 
If we take them from other 

magazines, we are too lazy to 
write them ourselves. 

If we don't print contributions, 
we don't appreciate true genius. 

If we do print them, the pages 
are full of junk. 

And now, like as not, someone 
will say we stole these from some 
other magazine. 

We did. 
oft 

An Indian with young ideas 
managed to swap his 40-year-old 
squaw for two 20-year-old maid
ens at the annual tribal powwow. 

The next year he returned and 
asked for his former wife back . 

"Me not wired for two 20," he 
explained. 

The scene is a dress r ehearsal 
of "Noah's Ark." Hundreds of 
people and animals are running 
about. But above all the confu
sicn can be heard the shrieks of 
the electrician: "What lights shall 
I u se? What lights shall I use ?" 

And the heavens open and a 
voice comes to him: "The flood 
L6h ts, you sap." 

oft 

Then there was the country girl 
who, while milking a cow, saw a 
boy coming up the road. She 
calle::l to her father, "Oh, father , 
there is a boy coming up the 
r ead." 

Her father promptly replied , 
"Go into the house." 

She called back, "But father , 
he is a college man." 

"Then take the cow with you," 
he replied. 

oft 

"The biology class will come to 
order," the eighty-year-old pro
fessor's voice announced. "I wish 
to announce that my wife has just 
presented me with a healthy , sev
en pound boy. Gentlemen, I thank 
you!" 

oft 
The trouble with lying around 

and doing nothing is that you 
can't stop and rest. 

oft 

Here I sit and fuss and fret 
While my seat is getting wet. 
It's enough to make me fume ; 
Teacher, can't I leave the room? 
Why delay me when you know 
That I simply have to go? 
Really teacher, I'm not feigning . 
My car top's down and it is rain-

ing. 
oft 

A Colorado hunter climbed into 
a tree so nobody would take him 
for a deer. It worked, too-he was 
shot by mistake for a bear. 

THE MISSOURI SHAMROCK 



Kodak beyond the snapshot ■ ■ ■ 

What makes hickory 
the way it is 

This photomicrograph shows the basic 
structure of hickory wood. It was taken 
on a plain, ordinary microscope with a 
BROWNIE Camera. For details on this 
use of BROWNIE Cameras, request a 
copy of"Photomicrography with Simple 
Cameras" from Eastman Kodak Com
pany, Sales Service Division, Rochester 
4, N.Y. Everybody knows what a 
BROWNIE Camera is. 

MAKING CHEAP THINGS WORK WELL IS A 
GOOD LIFE. 

Plenty of lively work at Kodak research
ing, engineering, producing, and market
ing all sorts of things. 

(random notes) 

Huntley with rope 

May we please plant a little spore in· 
the brain intended to grow into a career 
not previously contemplated? 

Sound, businesslike outfits need well
grounded engineers to run their photo
graphic operations. This doesn't neces
sarily mean making the candid shots at 
the boss's daughter's wedding. 

We have made a 42-minute movie 
ca lled " Photography at work ... a 
progress report." (To show it, write 
Eastman Kodak Company, Professional 
Photographic Sales Division, Rochester 
4, N.Y.) 

Mr. Chet Huntley narrates. We take 
you inside a cake being baked in Day
ton. We puzzle you with a monstrous 
camera intended to take pictures in 
Cincinnati without perspective. We show 
yo u how they test a new hydrofoil on 
Lake Washington and what nooks and 
crannies a camera can explore when 
fitted with fiber optics. We take you to 
lots of places, starting on a classy note 
with the hunt for anti-matter at 
Brookhaven. 

If we c rea te th e impression that the 
great linear accelerator there is nothing 
but another camera accessory, do not 
conclude that pe rsp ective is being 
shunned in Rochester as well as in Cin
cinnati. There is a " low technology" 
that civi lizations evolve over the mil
len ni a for hewing the wood and drawing 
the water of everyday life and a " high 
technology" that is called into ex istence 
by the demands of pure science a nd 
then very kindly lowers a rope to haul 
up the " low technology" . Ma ybe 1520 
feet of movie film is better than rope. 

SOPHISTICATED TECHNICAL PERSUASION IS A 
GOOD LIFE. 

The improvement of 
capacitors 

Our polyester is different from other 
polyester. We add a cyclohexane ring to 
the unit structure, whereas other poly
ester is just poly(ethylene terephthalate). 
The added ring protects against moisture, 
raises the melting point, and gives cus
tom ers some reasons of self-interest to 
seek out the trademarks KODEL on 
polyester fiber and TENITE on poly
ester molding granules. 

When the president of Kodak visited 
the lab where, in addition, its electrical 
advantages were discovered, we set up 
ten .05-µfd 200-v polyester capacitors 
for him, identical except that five had 
the ring and five didn ' t. We put them 
all in an oven at 185°C and applied 700 
volts of de across them. Within 3 minutes 
all five of the p(e t)'s had shorted out. 
This was the logical moment for the 
president to leave, but realism is com
pany policy. The president wanted to 
watch the first of ours fail. It took 10 
minutes. That was four years ago. 

We then replaced 15 of the regular 
capacitors in a TV set with our kind and 
set it to running 9 hours a day, 7 days 
a week. All other components that 
failed we replaced. For the Electrical 
Insul ation Show early this year, we 
removed the set from the room where 
the lab manager hides it and took it to 
Washington. It was the hit of the show. 
The coincidence that it happened to be 
the only TV set in the hall on the day 
when the first American was orbiting 
the earth might have helped focus atten
tion on it. It would not have been a 
good place for a capacitor to blow. 

THE GOOD LIFE IS NOT ALWAYS FILLED WITH 
TENSION. 

EASTMAN KODAK COMPANY 
Rochester 4 , N .Y . 



An interview with General £/ectric's W. Scott Hill One af a series . •• 

Q . Mr. Hill , I 've heard that my first 
five years in industry may be the most 
critical of my career. Do you agree? 
A. Definitely. It is during th is stage 
that you'll be sharpenin g your career 
objectives, broadening your knowledge 
and experien ce, finding your place in 
professional practice and deve loping 
work and study habits that you may 
follow throughout your career. It's a 
period fraught with challenge and op
portunity- and possible pitfalls. 

Recognizin g the importance of this 
period, the Engineers' Council for Pro
fessional Development has publi shed 
an excell ent kit of material for young 
engineers. It is titl ed "Your First 5 
Years." I would strongly recommend 
you obtain a copy.'\' 

Q. What can I do to make be st use 
of these important years? 
A. First of all, be sure that the com
pany you join provides ample opportun
ity for professional development durin g 
this critical phase of your career. 

Then, develop a planned, organized 
personal development program- tai
lored to your own strengths, weaknesses 
and aspirations- to make the most of 
these opportunities. This, of course, 
call s for a critical self appraisal, and 
periodic reappraisals. You will find an 
extremely useful guide for this pur
pose in the " First 5 Years" kit I just 
mentioned. 

Q . How does General Electric en
courage se lf development during this 
period? 
A. In many ways. Because we r ecog
nize professional self-development as a 
never-ending process, we encourage 
technical employees to continue their 
education not only during their early 
years but throughout their careers. 

We do this through a variety of pro
grams and in centives. General Electric's 
Tuition Refund Program, for example, 
provides up to 100% reimbursement for 
tuition and fees incurred for graduate 
study. Another enables the selected 
graduate with proper qualifications to 
obtain a master's degree, tuition free, 
while earning up to 75 % of his full
time salary. These programs are sup-

Manager-Engineering Recruiting 

How to Make the Most 

of Your First Five Years 

MR. HILL has managerial responsibility for General Electric ' , college recruiting activities 
for engineers, scientists, PhD 's and technicians for the engi neering function of th e 
Company. Long active in technical personnel development within General El ectric, he 
also serves as vice president of the Engineers' Council for Professional Development, 
board member of the Engineering Manpower Commission, director of the Engineer ing 
Societies Personn e l Service and as an officer or me mber of a variety of technical societies. 

plemented by a wide ran ge of techni
cal and nontechnical in-plant courses 
conducted at th e graduate level by 
recognized Company experts. 

Frequent personal appraisals and en
co uragement for participation in pro
fessional societies are still other ways 
in which G.E. assists professional em
ployees to develop their full potential. 

Q. What about training programs? 
Just how valuable are they to the 
young engineer? 
A. Quite valuable, generally. But there 
are exceptions. Many seniors and grad
uate students, for example, already have 
clearly defin ed career goals and profes
sional interests and demon strated abili
ties in a specific fi eld. In such cases, 
direct placement in a specific position 
may be the bet ter alternative. 

Training programs, on the other 
hand, provide the opportunity to gain 
valuable on-the-job experience in sev
eral field s whil e broadening your base 
of knowl edge through related course 
study. This kind of training enabl es 
you to bring your career objectives in
to sharp focus and provides a solid 
foundation for your development, wheth
er your interests tend toward speciali
zation or management. This is par
ticularly true in a highl y diver sified 
company like General Electric where 
young technical graduates are ex posed 
to many facets of engineering and to 
a variety of product areas. 

Q . What types of training programs 
does your company offer, Mr. Hill? 
A. General Electric conducts a num
ber of them. Those attracting the ma
jority of technical graduates are the 
Engineering and Science, Technical 
Marketing and Manufacturing Train
ing Programs. Each includes on-the-job 
experience on full-time rotating assign
ments supplemented by a formal study 
curriculum. 

Q . You mentioned professional so
cieties. Do you feel there is any ad
vantage in joining early in your ca reer? 

A. I do indeed. In fact, I would rec
ommend you join a student chapter on 
your campus now if you haven't already 
done so. 

Professional societies offer the youn g 
engineer many opportunities to expand 
his fund of knowl edge through associa
tion with leaders in his profession, 
to gain recognition in his field, and to 
make a real co ntribution to his profes
sion. Because General Electric benefits 
directly, the Company often helps de
fray ex penses incurred by professional 
employees engaged in the activities of 
these organizations. 

Q . Is there anything can do now to 
better prepare myself for the transition 
from college campus to industry? 

A. There are man y things, naturally, 
most of which you are already doing 
in th e course of your education. 

But there is one important area you 
riay be overlooking. I would suggest 
you r ecognize now that your job
whatever it is- is going to be made 
easier by the ability to communicate 
.. . effectively. Learn to sell yo urself 
and your ideas. Our own experience at 
General Electri c- and industry-wide sur
veys as well- indi cates that the lack 
of thi s ability can be one of the major 
shortcomings of young technical grad
uates. 

* The kit " Your First 5 Y ears," pub
lished b_y the Engineers' Council for 
Professional Development, normally 
sells for $2.00. While our limited sup
ply lasts, however, you may obtain a 
cop_y by simplJ' writing General 
E lectric Company, Section 699 -04, 
Schenectady, New York. 

(An equal opportunity employer. ) 

Progress Is Ovr Most lmporl-anf Prodvd 
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If the energy th t k 
a ma es an H-bomb could b I . 

fl e re eased in a controlled 
ow, man would have an a/most limitless source of electric 
power. But the "if" is a big one. It means, 

among other things, building a container to hold 100-mi//ion degree 

temperatures ... hot enough to vaporize any known material. 

Theoretically, this container problem could be solved by ho/ding 

t. . side a powerful magnetic field, a sort the hydrogen reac ion 1n . . 

f " t· bottle" But such a magnetic bottle wou ld require o magne 1c • 

a series of huge costly magnets consuming a powerhouse 

full of electricity. However, Westinghouse is already marketing a fist-sized 
super conducting magnet that runs on virtually no power, yet 

produces a field twice as intense as a conventional magnet 
weighing 20 tons. Scientists believe that future developments 

of these super magnets may provide the answer to the problem 

of harnessing the energy of a hydrogen reaction. Perhaps you would be 

interested in helping to develop this and many other challenging projects 

at Westinghouse, an equal opportunity employer, For more information, 

see our representative when he visits your campus, or write to . 
L. H. Noggle, Westinghouse Educational Center, Pittsburgh 21, Pennsylvan ia. 

You can be sure ... if it's Westinghouse. 

Westinghouse 

\ 



... suddenly, new hope in life 
A man lies on the operating table, crippled with the exhausting tremors of Parkinson's disease. The surgeon 
guides a slender tube deep inside the patient's brain until it reaches the target area. Then liquid nitrogen, 
at 320 degrees below zero F., is fed to the end of the tube. Suddenly the trembling stops. The unearthly cold 
kills the diseased cells ... and a once desperate human being has been given a new chance in life. ► Medical 
reports have indicated that not only Parkinson's disease but also other disorders causing tremor or rigidity 
have responded to this new technique in brain surgery. The operation has been described as easier on the 
patients than previous surgery, and they have been able to leave the hospital in a surprisingly short time. 
Also, encouraging results are reported on the use of cryosurgery, as it is called, to destroy diseased cells in 
other parts of the body. ► Through its division, Linde Company, Union Carbide was called upon by medical 
scientists for help in designing and making equipment to deliver and control the.critical cold required in this 
new surgery. This dramatic use of cryogenics, the science of cold, is an example of how research by the 
people of Union Carbide helps lead to a better tomorrow. 

A HAND IN THINGS TO COME 

For information describing the work in cryosurgery done 
at the N eurosurgical Department of St. Barnabas Hospital, New York, write to: 

Union Carbide Corporation, 270 Park A venue, N ew York 17, N. Y. In Canada: Union Carbide Canada Limited, Toronto. 



will make 

It's now a fact: every Ford-built car in '63 has self-adjusting brakes 

"Give us a brake," Ford Motor Company engineers were told, " that 
will automatically compensate for lining wea r whenever an adjustment 
is needed-and make it work for the entire life of the lining." 

Tough assignment-but not insurmountable. Today, not only does 
every Ford-built car boast self-adjusting brakes, but the design is so 
excellent that adjustments can be made more precisely than by hand. 

This Ford -pioneered concept is not complex. Key to it is a simple 
mechanism which automatically maintains proper clearance between 
brake drum and lining. 

Self-adjustment takes place when the brakes are applied while backing 
up. This adjustment normally occurs but once in several hundred 
miles of driving. The brake pedal stays up, providing full pedal 
reserve for braking. 

Another assignment completed-and another example of how Ford 
Motor Company provides engineering leadership for the American Road. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

PRODUCTS FOR THE AMERICAN ROAD• THE HOME 

THE FARM • INDUSTRY • AND THE AGE OF SPACE 
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From the Editors Desk: 

What are you obtaining from your college education? Can you say you 

are being educated or are you being trained to solve problems and assume a 

role as a trained technician . 

Engineers are often accused of being the narrow-minded individual 

in our society who can move mountains or change the course of rivers, but 

who cannot speak or discuss any topic other than engineering. Are you a 

narrow-minded engineer? Is your life a series of derived basic equations 

and simplifying assumptions? If it is, now is the time to change . 

The College of Engineering is offering you a chance to obtain the finest 

engineering education available. The University of Missouri is offering you 

the finest education available . Because of the increasing demands in the field 

of engineering it is necessary to limit the amount of humanistic-social studies 

acceptable toward a degree in engineering . How does one obtain this edu

cation in view of these circumstances? 

There are two specific ways I would like to recommend, reading of 

literature and association with people of diversified interests . 

Reading is self explanatory, but I feel the second way needs some at

tention. Do you spend all your time studying? Is all your free time spent with 

other engineers? Are you engaged in only engineering activities? If your 

answer to any one of these questions was yes, you are probably a narrow

minded engineer. In order to learn other ways and other methods of think

ing, engage in out-side activities and meet people with diversified interests . 

Do your part to be a broad-minded engineer!! 

FRONTISPIECE 

Loading ammonium nitrate explosives with new AN hose 
assembly (See Engineering News) 

NOVEMBER, 1962 

EJM 
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If you are about to decide on your nation's outstanding technical per-
future employment and are grad- sonnel. You would receive liberal 
uating with outstanding scholastic benefits which , in addition to insur-
achievement in engineering or the ance, retirement and vacation, in-
physical sciences . . . the Sandia elude an opportunity for continuing 
Corporation would like to arrange your graduate studies. 
an interview with you. You would be employed in sunny, 
At Sandia, you would work in re- dry Albuquerque, a Southwestern 
search, design and development, or cultural center of over 250,000, or 
engineering. Our scientists and en- in our laboratory at Livermore, 
gineers are engaged in projects in California, with all the advantages 
the fields of solid state physics, of the San Francisco Bay area. 
plasma physics, materials research, Electrical and Mechanical Engineers 

Industrial Engineers 
Chemists 
Mathematicians 
Physical Metallurgists 
Physicists 
Engineering Physicists 
Statisticians 

Sandia Corporation recruite rs will be 
on your campus soon.* For appoint
ment for Interview, see your College 
Placement Officer now. 
Equal Opportunity Employer 

explosives technology, pulse phe- at all Degree Levels 
nomena and radiation damage. At MS and PhD Levels ~ CORPORATION 
You would work in a modern well- Aeronautical Engineers 
equipped $120 million laboratory Ceramic Engineers • 

ALBUQUERQUE , NEW MEXICO 
and be associated with some of this Chemical Engineers LIVERMORE. CALIFORNIA 

"~The Sandia representative will be on campus November 28,29,30. 



Up-to-date road maps and special vacation guides are available at the more than 22,000 Phillips 66 Service Stations. 

Interested in going places? 
Phillips, as a major producer and marketer of automotive 
fuels and lubricants, likes to see every car owner go places. 
~s a compa_ny that ha& grown from a small crude oil producer 
m 19 l '. to its pre_sent position as a major oil company en
~aged m many d1ve_rse and expanding enterprises, we also 
hke to see c~r~er-mmded employees "going places." 

Today, Ph1lhps employees continue to "go places" because 
their company (s actively engag~d in such growth enterprises 
as the production _and marketing of polyethylene plastics, 
sy~thet1c rubber, 011 fur~ace carbon black, and nitrogen fer
t~hzers .. . as well as being one of America's most progres
sive marketers of petroleum products. Phillips is a lso the 
world 's lar~es_t produce_r-marketer ofliquefied petroleum gas; 
leads the 01! industry ~n t_he production of natural gas and 
the sale_ of natural gas hqu1ds. The company is an oil industry 
leader m research , development, and patents. Phillips also 
produces several hundred special hydrocarbon compounds 
for the chemical industry. 

Outstanding career opportunities with Phillips Petroleum 
Con:ipan1 are made possible because of its growth and di
vers1fic_atton. Opportunities exist for engineers, chemists, 
geolog1sts, mathematicians and physicists ... in the fields of 
geolog~, geophysics, oil and gas production, computer pro
gramming, petroleum processing, marketing of petroleum 
products, and transportation. 

College graduates who seek opportunity to assume greater 
res~~nsibili~i~s w_ill find a career with Phillips rewarding and 
exc1t1~g. Ph1lhps 1s a~ equal opportunity employer. For com
plete information wnte to our Employee Relations Depart
ment. _Arrangements for an interview with a Phillips Repre
sentative can be made through your College Placement Office. 

PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 



Gas Turbine Engines 

For Automobiles 

The Gas Turbine engine repre
sents a new idea in automobile 
engines. This engine is a radical 
change from the present engine. 
The present automobile engine is 
a reciprocating piston engine with 
a thermal efficiency of 28 7, . This 
low value is due to the wasted 
power needed to overcome fric
tion and the small difference in 
the intake and exhause tempera
tures; The gas turbine engine 
will operate at an efficiency of 
about 40 '/, . The main reasons for 
this difference is the decrease in 
friction in the turbine and the 
greater temperature differences. 

The gas turbine engine uses a 
large amount of air in its opera
tion. Some of this air is used in 
combustion with the fuel while 
the remainder is used in cooling 
the engine. The air enters through 
the front of the car just as it does 
on the gasoline engine cars, but 
instead of passing through the 
radiator it is filtered, then enters 
the first stage compressor. This 
compressor, a centrifugal com
pressor driven at about 46,500 
rpm, has a compression ratio of 
about 4:1. This compression raises 
the temperature of the air to 
about 450 °F. After leaving the 
first stage compressor the air is 
cooled to about 220 °F . in the in
tercooler . This intercooler is a 
main part of the engine using a 
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large blower operating at about 
19,500 rpm. It is driven by the 
main shaft of the e·ngine through 
a reduction gear assembly. 

After leaving the intercooler 
the air goes to the second stage 
compressor. This compressor is 
the same as the first but runs 
almost twice as fast. Here the 
temperature is raised to about 
650 °F. then passed through the 
heat exchanger (where used). 

The heat exchanger or regen
erator heats the air to about 
1000°F. This is done by absorb
ing heat given off by the exhaust 
gas. The heat exchanger may be 
either a radiator type affair with 
exhaust gasses passing outside 
and the cooler air inside the core 
or a slowly revolving drum capa
ble of absorbing heat from the 
exhaust and giving it up to the 
air as it rotates through the path 
of each. Either works well, with 
about 90 '/, efficiency. 

The air then goes into the com
bustion chamber. Since the tem
perature is over 1000 °F . the ad
dition of fuel will cause combus
tion without a spark just like a 
diesel engine. The fuel is sprayed 
into the combustion chamber by 
a fuel nozzle. Only enough fuel 
is used to raise the temperature 
to about 2000 °F. The amount of 
fuel used must be carefully regu
lated to hold the temperature to 

ALAN REED JAMES, C.E. '64 

this. If enough fuel were used to 
burn all the oxygen the tempera
ture would go to around 4000 °F . 
Since the metal components of the 
engine will not withstand this 
temperature the turbine would 
fly apart. In this case the excess 
air is used to slightly cool the en
gine by keeping the combustion 
heat near the center of the cham
ber away from the sides. 

From the combustion chamber 
the exhaust gas passes over the 
gasifier turbine wheel. This tur
bine wheel drives the oil pump, 
compressors, intercooler blowers, 
and external accessories such as 
generators. Driving the gasifier 
turbine wheel lowers the exhaust 
temperature to about 1500 de
grees. The gas then goes to the 
main turbine wheel. This turbine 
wheel, on a shaft separated from 
the previously mentioned parts of 
the engine, drives the car through 
reduction gears. This turbine is 
driven at about 40,000 rpm at full 
throttle and is stopped at idle 
speed. The exhaust gas cools to 
about 1000 °F . in driving this tur
bine. Since this temperature is 
still high enough to be used, the 
gas then goes to the heat ex
changer where it is cooled by 
warming the incoming air then 
passed to the outside air at about 
750 °F. This lowering of the ex
haust temperature is a big factor 
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in improving the thermal effi
ciency of the gas turbine engine. 

This engine has several big ad
vantages over the conventional 
engine. Since it is air cooled 
there is no need for a radiator, a 
water pump, anti-freeze, or a 
warm up period. Since it is all 
rotary motion rather than recip
rocating motion, it has no vibra
tion even with the high speeds 
attained. 

The gas turbine engine is easier 
starting on cold weather than the 
conventional gasoline engine. To 
start the engine the key is turned 
on just as in a regular car. The 
starter turns the air compressors, 
while at the same time a glow 
plug in the combustion chamber 
begins to heat up. When the com
pressors reach 2500 rpm fuel is 
sprayed into the combustion 
chamber. The gasses from the 
combustion help the starter turn 
the engine faster. When the com
pressors reach 12,000 rpm, the 
starter disengages and the glow 
plug cuts off. This starting re
quires about the same time that is 
required to start a conve·ntional 
engine car and put it into gear. 

The torque characteristics of 
the turbine eliminate the need 
for heavy clutches and transmis
sions. For most cars a two speed 
transmission with a reverse w ould 
be satisfactory. This reduction in 
friction and weight plus the re
ductions due to eliminating the 
cooling system mean a considera
ble saving a usable horsepower. 
In practice a 120 hp. turbine de
velops same usable horsepower 
as a 165 hp. engine. 

Since the gasifier can be sepa
rated from the main drive turbine 
the weight could be distributed 
for better ride characteristics in 
cars. For off the road equipment 
the power turbine could be placed 
at the wheels and the exhaust di
rected by pipes to the power tur
bine. This would eliminate the 
drive shaft and other power rob
bing parts of the drive line. 

Due to the constant combustion 
the gas turbine burns cleaner 
leaving practically no unburned 
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fuel to pass back into the air. The 
absence of unburned fuel and 
carbon monoxide fumes make 
this engine very desirable in smog 
areas. "It needs no muffler be
cause it has no noisy explosion to 
muffle." This would represent 
some savings in upkeep expense 
to the average motorist . 

The major disadvantage is the 
lack of a braking characteristic 
when decelerating. This is due to 
free wheeling of the turbine wheel. 
Latest report by Chrysler is that 
variable pitch blades eliminate 
this problem. The variable pitch 
blades can be reversed so the 
power turbine wheel actually 
pumps air causing deceleration. 

Fuel consumption is high since 
the gasifier turbine must run at 
an almost constant speed requir
ing a high exhaust temperature 
and large amount of intake air. 
This means the fuel consumption 
is almost as high at lower speeds 
as it would be at top speed. 

Chrysler drove a gas turbine 
car from coast to coast in 1956. 
This experimental model with 
only a single speed transmission 
"Averaged between 13 to 14 miles 
per gallon", u sing while unleaded 
gasoline. Engineers reported that 
it could have done better on kero
sene since the kerosene would 
provide more heat during combus
tion. This model did not have the 
variable pitch blades so throttle 
response was slow compared with 
other cars on the road. Also there 
was no deceleration so special 
brakes were used. In 1959, Chrys
ler drove their late model tur
bine with variable pitch blades in 
a test on the Ohio, Pennsylvania, 
and New Jersey turnpike. The 
1959 test used diesel fuel with a 
better economy. 

"Tested in a 1959 Plymouth 
the newer turbine averaged 19.39 
mpg. in a 576 mile run at an aver
age speed of 38.3 mph." Speed was 
held to 35-40 mph since this is 
where the turbine gets it poorest 
mileage. 

Throttle response is slow com
pared with the big V8's. One rea
son for poor throttle response is 

that the gasifier turbine must 
nearly double its speed to provide 
the gasses for the power turbine 
wheel. By making the components 
of the engine smaller the rotating 
parts can be accelerated much 
faster. On the Chrysler variable 
pitch model the turbine wheels 
are only 6¾ inches in diameter 
with the compressors 71/s inches 
in diameter. 

"The lubrication of free-piston 
engine is still in a state of flux." 
High detergent oils have worked 
fine in some cases while straight 
mineral oils have worked m 
others. The ash left by combus
tion poses the biggest problem 
along this line. Some ash is blown 
through the turbine blades and 
out the exhaust. 

Several companies report pro
gress in the gas turbine engine's 
development. "Williams Research 
Corporation, Walled Lake, Michi
gan has been given a contract to 
test a small gas turbine engine in 
an army jeep." This engine is a 75 
hp. single stage model with no re
generator. It is very inefficient but 
will turn almost any fuel that can 
be pumped into the combusion 
chamber. American La France, 
Elmira, New York has installed 
two turbines in fire engines. Both 
are the Boeing 330 hp model. 
These engines weigh only 325 
pounds or about 1/ 10 the weight 
of normal fire truck engines. 

Seattle, Washington has the 
larger of the two trucks. Theirs is 
a 32,000 pound, 100 ft . aerial lad
der truck. Equipped with a 5 
speed transmission it is driven in 
high gear most of the time. Due 
to the torque characteristics of 
the engine which are, 1200 lb-ft 
torque at stall, 840 lb-ft at 1600 
rpm, 550 lb-ft at 3200 rpm-maxi
mum output speed, the lower 
gears are not needed. This gets 
the truck off to a fast start. "From 
a standing start 0-50 mph, in 31 
seconds, from a cold start 0-50 in 
48 seconds, from a standing start 
0-50 mph in 56 seconds on a mile 
long hill with an 8 percent grade." 
These are exceptionally good 
times for a 16 ton vehicle. 
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A CAREER ••• 
. 1k a~ ;TOMIC 
ENERGY 

COMMISSION 

The Atomic Energy Commission offers men and 
women with B.S. o r M.S. degrees in nearly all 
scientific and engineering disciplines outstanding 
training programs designed to encourage profes
sional development and to meet individual career 
objectives. 

For complete information on AEC Training Programs-consult the brochure 
" A Career in the Atomic Energy Commission" at your placement office or 

Plans have been drawn to in
stall the Boeing engine in an 
Indianapolis racer for the 500 mile 
Memorial Day race. This engine 
is being operated at almost the 
maximum allowable temperature 
since it is only to be used for one 
race. The turbine engine should 
drop the weight of the car enough 
to mean a considerable savings on 
tires and increase the acceleration 
of the car. 

Ford has a 650# 300 hp model 
available for use in trucks. This 
is a two stage regenerative type 
engine. "This compact engine is 
38 in. long, 28 in. wide, and 28 in. 
high." This engine alone is 2100 
pounds lighter than a diesel with 
the same output. Combined with 
lighter transmissions and other 
parts this would help boost the 
payload off larger trucks. 

General Motors has tested a tur
bine in an experimental model 
car. So far very little has been 
published about the results of the 
test. 
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This leaves Chrysler leading 
the field at the present time. 
Chrysler's variable pitch blades 
and new alloys have been one of 
the biggest improvements. The 
most serious fault now is in trying 
to mass produce the engines. Pres
ently Chrysler is attempting to 
cast the turbine wheels complete. 
Previously the blades of the wheel 
have been separately welded to 
the wheel. The blades must be 
within closer tolerances than most 
mass production methods can pro
duce. When this problem is solved 
things should begin to happen. 
Many rumors say that Chrysler is 
ready to have a gas turbine on the 
market in 1965. 

Freshman: Dean, what's an op
timist? 

Dean: An optimist is a person 
who thinks his wife has quit 
smoking cigarettes when he finds 
cigar butts in the house! 

ATOMIC 
INTERNSHIPS 

1963 -1964 

e MANAGEMENT 

e TECHNICAL 

e HEALTH PHYSICS 

e NUCLEAR 
ENGINEERING 

e CONSTRUCTION 
ENGINEERING 

e ATTORNEY 

e PATENT ATTORNEY 

All qualified applicants are considered 
for employment without regard to 
race, creed, sex, color, or national 

DIRECTOR O F PE RSO NNEL 
US A EC - P. 0. BO X E 
OAK RIDGE, TEN N ESSEE 

J -
~ 

,{:~-~ .,~oi 
./: . 

/ 
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"A hundred engineers walk past it 
every day, but it hasn't worked in the 
last 3 years." 
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Variety: the spice of Zif e 

at American Oil 

by r -f~ 

"When I was first interviewed by American Oil 
representatives I was told I'd be given a free 
hand in guiding a wide variety of projects . This 
promise has certainly been kept!" 

Jim Koller, 25 years old, came to American 
Oil right out of the University of Wisconsin 
where he earned his Bachelor of Science degree 
in Chemical Engineering. An Evans Scholar at 
Wisconsin, Jim describes his job at American Oil 
this way: "I work on basic chemical engineering 
problems, specializing in reactor design and 
process development problems. Before a process 
can go commercial, it must be tested in pilot 
plants . That's where I come in ." Jim wants to 
stay in the technical research area, and plans 
to enroll in the Illinois Institute of Technology 
night school for courses in advanced mathematics. 

The fact that many gifted and earnest young 
men like Jim Koller are finding challenging careers 
at American Oil could have special meaning for 
you. American Oil offers a wide range of new 
research opportunities for: Chemists-analytical, 
electrochemical, inorganic, physical, polymer, 
organic, and agricultural; Engineers-chemical, 
mechanical, metallurgical, and plastics; Masters 
in Business Administration with an engineering 
(preferably chemical ) or science background; 
Mathematicians; Physicists. 

For complete information about interesting 
careers in the Research and Development Depart
ment, write : D. G. Schroeter, American Oil 
Company, P .O. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
AFFILI ATE, AMOCO CHEMICALS , ARE ENGAGED IN SUCH 
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics • Organic ions under electron 
impact • Radiation -induced reactions • Physiochemical nature of 
catalysts • Fuel cells • Novel separations by gas chromatography • 
Application of computers to complex technical problems • Synthesis 
and potential ·applications for aromatic acids • Combustion phenomena 
• Solid propellants for use with missi les • Design and economics : 
new uses for present products, new products, new processes • Cor
rosion mechanisms • Development of new types of surface coatings. 

STANDARD OIL DIVISION 

AMERICAN OIL COMPANY 



Engineering News 

NEW AN HOSE ASSEMBLY 

REDUCES HAZARDS IN 

BLASTING 

The Gates Rubber Company, 
Denver, Colorado, announces the 
first semiconductive system de
signed for safe pneumatic loading 
of ammonium nitrate explosives. 

Developed in cooperation with 
the Colorado Bureau of Mines 
and leading mining companies, 
Gates' new AN Blasting Assembly 
is reported to be designed specifi
cally for air loading of ammon
ium nitrate into all types of prim
ed blast holes. 

Gates Physicist, James A . 
Hurry, explains how the con
trolled characteristics of the new 
hose guards against accidental ex
plosions: 

"Static electricity may be devel
oped due to the motion of par
ticles conveyed pneumatically, 
such as in the loading of AN / Fuel 
mixture-and these electrostatic 
charges could prematurely initi
ate the detonator. To avoid this, 
Gates' AN Blasting Assembly has 
carefully controlled conductivity." 

Continues Mr. Hurry, "The 
blasting tube is conductive enough 
to dissipate electricity-but not 
conductive enough to transmit 
stray electrical mine currents. Re
sistivity stays within safe limits 
even as the tube is flexed in use. 

"The blasting hose forms a con
tinuous static conductive link with 
the blasting tube. For added safe
ty, static electricity is dissipated 
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through a conductive tube and 
twin static wires in the blasting 
hose. The cover of the blasting 
hose will not conduct significant 
stray mine currents. 

"In insulated or dry holes or 
wet holes with liners , a conduc
tive static bleeder strap is used. 
A special static ground connector 
is used with the static bleeder 
strap and other parts of the 
system. 

"The new hose maintains a 
favorable bend radius to minimize 
the abrasive action of speeding 
prills and remains flexible enough 
for easy coiling and handling with
out kinking. Hose stock is com
pounded to resist deterioration 
from AN/ Fuel Oil mixtures." 

Adds Mr. Hurry, "The static
safe system of pneumatic loading 
of AN/ Fuel Oil mixtures suggest
ed by Gates, works because the 
static charge is "bled-off" as it is 
generated so that zero or ground 
potential is maintained at all 
times." 

For further information, ask for 
Bulletin No. 32558-A. The Gates 
Rubber Company, Denver 17, 
Colorado. 

PERAMBULATING 
MANIPULATOR 

Now one more science-fiction 
fantasy of not so long ago may 
soon come true. Not in the form 
of a simulated pachyderm with 
rubber hide and a hatch · in its 
portside but as a biped with a 
headless, glass and steel body and 

STEVE RICHARDS, C.E. '65 

jointed telescoping arms and legs. 
General Electric says such ve
hicles might be called C.A.M.'s
cybernetic anthropomorphous ma
chines-in effect, machines like 

men. 
A study contract with U.S. 

Army Ordnance, Tank and Auto
motive Command calls for Gen
eral Electric to determine the 
feasibility of building a pedipula
tor. As Company engineers con
ceive the design, the walking ve
hicle would have arms as well. It 
would literally lengthen and 
strengthen the arms and legs of its 
operator by amplifying almost ex
actly every motion of his extremi
ties. The operator, suspended in 
the cab of the vehicle would sim
ply walk in normal fashion , move 
his arms, hands and fingers in the 
normal way and the machine 
would literally duplicate these 
motions. 

Designed primarily for off-the
road locomotion, the vehicle 
would walk on 12-foot legs at up 
to 35 mph, step up and down, side 
step, turn around, even pick itself 
up if it fell down. 

Experience gained by General 
Electric in its development of 
"Handyman", a remote manipula
tor built for the AEC which fol
lows operator arm and finger 
motions, will be applied in the 
pedipulator work. Handyman is 
unique in that it transmits tactile 
sensitivity to its operator-a true 
sense of "feel". 

(Continued on page 18) 
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Reflections of Telstar 
Remember the picture above? It flashed across your 
television screen on a hot night last July. Perhaps 
you remember that it originated from France. And 
that it reachecl the U.S. via Telstar, the world's first 
private enterprise communications satellite. 

Since that summer night, the Bell System's Telstar 
has relayed electronic signals of many types-tele
vision broadcasts, telephone calls, news photographs, 
and others. 

But there's one Telstar reflection you might have 
missed. Look into the faces of the Bell System people 
below and you'll see it. It is the reflection of Telstar's 
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success that glowed brightly on the faces of all who 
shared in the project. 

Their engineering, administrative and operations 
skills created Telstar and are bringing its benefits 
down out of the clouds to your living room. 

These Bell System people, through their talented, 
dedicated efforts, make your phone service sti 11 better, 
more economical, and more useful. 

The reflections of Telstar are many. 

Bell Telephone Companies 
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AT PRATT & WHITNEY AIRCRAFT ... 

YOUR EYES CAN BE ON THE STARS 

SPECIALISTS IN POWER . •• POWER FOR PROPULSION-POWER FOR AUXILIARY SYSTEMS. 

CURRENT UTILIZATIONS INCLUDE AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONS. 
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BUT YOUR FEET MUST BE ON THE GROUND 

The glamour and excitement of space age programs often obscure a fundamental fact. It is simply 

that farsightedness must be coupled with so und , practical, down-to-earth engineering if goa ls are 

to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world 

leader in flight propulsion systems has been built. 

Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited 

to management's conviction that basic and applied resea rch is essential to hea lth y progress . In 

addition to concentrated research and development efforts on advanced gas turbine and rocket 

engines, new and exciting effects are being explored in every field of aerospace, marine and indust rial 

power application. 

The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft 

is exploring the areas of technical knowledge in magnetohydrodrnamics . .. thermionic and thermo

electric conversions ... hypersonic propulsion ... fuel cells and nuclear power. 

If you have interests in common with us , if you look to the future but desire to take a down-to-earth 

approach to get there, investigate career opportunities at Pratt & Whitney Aircraft. 

To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de

gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL • AERONAUTICAL • ELECTRICAL • CHEMICAL and 

NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHEMATICS • ENGI

NEERING SCIENCE or APPLIED MECHANICS. The field still broadens. The challenge grows greater. And a future of 

recognition and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney Aircraft, 

consult your college placement officer or write to Mr. Willi am L. Stoner, 

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut. 

Pratt & Whitney Aircraft 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA 
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u 
DIVISION OF UNITARCRAFT CORP. 

An £qua! Opporlunity Employer 
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ENGINEERING NEWS 
(Continued from page 14) 

The walking vehicle is one of a 
ser ies of applications envisioned 
for this new concept of machines 
which would follow operator 
movements almost exactly and 
permit the operator to move in 
the most natural way. By elimi
nating conventional control levers, 
knobs, etc. which bear little direct 
relationship to machine response, 
the operator could concentrate on 
the task, not the machine. 

CORNING ANNOUNCES 
NEW METHOD FOR 

STRENGTHENING GLASS 
ARTICLES 

The research laboratories of 
Corning Glass Works have devel
oped a basis new method for mak
ing glass articles up to five times 
stronger than ever before pos
sible. 

Called Chemcor, the process in
cludes a broad system of different 
chemical strengthening treatments 
which are applied to special glass 
compositions. 

Corning said the Chemcor 
method will lead to engineering 
materials which for the first time 
can combine superior strength 
with the hardness and transpar
ency of glass. 

First commercial product made 
by a Chemcor technique is a new 
line of the fine tableware, trade
marked Centura. Compared with 
standard china, this ware has up 
to three times the resistance to 
breakage. The line of ware was 
introduced earlier this month. 

Corning said further research 
and development will be carried 
on before additional materials or 
products made by the Chemcor 
meth od will be available commer
cially . 

On the basis of work to date, 
however, the company believes 
the techhiques will p ermit fabrica
tion of lighter weight articles 
without loss of strength. At the 
same weight, the chemically 
strengthened glasses are expected 
to be much more resistant to 
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breakage than are present-day 
glass products. 

For example, a sample piece 
treated by one of the new Chem
cor techniques and with exactly 
the same strength as a piece of 
tempered glass was one-half as 
thick and weighed one-half as 
much. 

Another sample piece of Chem
cor process glass .100 inches thick 
was five times stronger than a 
similarly-sized piece of tempered 
glass. 

Dr. Armistead pointed out that 
strength values achieved by chem
ical strengthening are dependent 
on specific chemical treatment and 
the glass composition selected. 

He said the glass compositions 
involved are mixed and melted by 
standard glassmaking methods. 
The particular chemical treat
ment is applied after the product 
has been fabricated into its final 
shape and finish. The surface of 
the article is a true glass or glass
ceramic, characterized by the 
smoothness and hardness com
mon to these materials. 

Articles strengthened by the 
Chemcor method have the dur
ability and dimensional stability 
of glass and materials made from 
glass . They can be made optically 
clear, translucent or opaque. 

HEATING WITH MICROWAVES 

A new cooking concept-heat
ing with microwaves like those 
used to send radar messages and 
television pictures- turns o u t 
well-done hot dogs and hambur
gers in just 28 seconds. Full meals 
take 90 seconds. 

The revolutionary principle of 
cooking with microwaves is pack
aged in a 25-inch high, 175-pound 
stainless steel oven. The stainless 
steel, insures surgically clean 
equipment that needs only an 
occasional soap-and-water treat
ment to conform with the highest 
sanitary standards. 

Aimed at the short-order and 
drive-in restaurant markets, the 
new Miracle Chef offers hungry 
customers faster service and tasti-

er food. Odors and splashing 
grease are completely eliminated. 

The high-speed cooking and 
light, compact design also may 
open the way for airlines to pre
pare me(;lls aboard. Now airline 
meals are prepared on the ground 
and stored in food warmers. 

For restaurant owners the Mir
acle Chef means a big reduction in 
capital investment. It also reduces 
kitchen space requirements and 
frees kitchen help for counter and 
table duty. 

The cooking process is the result 
of high-frequency electro-mag
netic waves generated by a mag
netron tube. The waves enter the 
food in a tightly-sealed oven and 
cook all of the food uniformly. The 
interior of the Miracle Chef re
mains cool at all times. Only the 
food is heated. 

The ovens are operated on 2,450 
megacycles-a frequency which 
the Federal Communications Com
mission has alloted for such u se 
of microwaves. 

The food is kept under refrig
eration until a customer orders. 
Then within seconds it is cooked 
and served piping hot. One Mir 
acle Chef can turn out 180 sand
wiches or about 40 complete meals 
in one hour. 

A complete meal includes eight 
ounces of meat, five ounces of 
potatoes and three ounces of vege
tables. The meals are prepared 
and served on plastic trays that 
do not get warm or are affected 
by the microwave heating. 

A refrigerator and a Miracle 
Chef electronic oven are the only 
pieces of equipment needed to 
open for business. There is no 
need for grilles, broilers, work 
tables and ventilating fans-all 
standard equipment in today's 

American Monarch estimates 
that the microwave oven reduces 
capital investment about 80 per
cent-a savings in the neighbor
hood of $5,000. 

The oven can be installed as 
easily as the conventional electric 
range-simply connect it to 230-
volt, 30-amp outlet. 

(Continued on page 20) 
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X-15-the famed research rocket plane 
that has reached speeds over 4000 mph 
and altitudes of 314,000 ft. Re-entering 
the atmosphere on the way back home, 
friction can make it glow like a red hot 

poker. The intense heat on the surface 
of the ship would soften and weaken 
materials normally used in aircraft con
struction. What kind of metal can be 
counted on to stay strong at the red 

heat of re-entry? Engineers found the 
answer to this difficult problem in a 
Nickel-containing alloy strong enough 
to resist s izzling temperatures of 1000 
degrees, and more. 

How lnco Nickel helps engineers make new designs possible and practical 

2000 mph ai rl iner-a supersonic jet that 
will fly from New York to London in 
jus t over 2 hours at speeds of 2000 mph, 
and at 70,000 ft. altitudes. What will 
hold her skin together? Logical choice: 
a brazing alloy containing palladium 
(one of the 14 elements produced by 
International Nickel), providing great 
strength at high temperatures-up to 
630 ° F-caused by supersonic speeds. 

Moon crawler. Sometime dur in g 1964, 
this spider-like object-the "Surveyor" 
-is expected to land on the moon's sur
face and transmit information to earth 
on what the moon looks like and what 
it is made of . What metal will this 
machine need to withstand the extreme 
cold? Most likely a Nickel-containing 
alloy to provide toughness at sub-zero 
temperatures . 

Today's engineer is aware of the 
advantages of Nickel-containing 
metals. He knows that Nickel, or 
one of its alloys, can make hun
dreds of new designs - from the 
strong, heat-resistant skin of a 
r esearch rocket plane, to the com
plex parts of a moon surveyor 
perform better and last longer. 

You'll find Inca's List "A" helpful 
and informative. It has descrip
tions of 200 publications, covering 
applications and properties of 
Nickel and its alloys . Write: 
Educational Services, 

The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y 

• INTERNATIONAL NICKEL 
The In ternational Nickel Company, Inc., is the United States affiliate of The International Nickel Company of Canada, Limited 
-producer of Inco Nickel , Copper, Cobalt, Iron Ore, Tellurium , Selenium, Sulfur and Platinum, Palladium and other Precious Metals. 
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Sewage-tight joints ... easy installation 
Dickey Coupling/Pipe brings factory automation to job site 

THE closest thing to automatic pipe jointing is the Dickey flex
ible, compression Coupling. A man in the trench can complete 
sewage-tight joints in seconds. No compounds to heat or mix, no 
waiting for joints to set. The Coupling comes ready for instant 
jointing. Just clean, prime and push ... the job is done, ready for 
testing and backfilling. Even water in the trench doesn't stop 
construction or affect the tightness of a Dickey Coupling joint. 

Be sure you build long-life sewers with sewage-tight joints. 
Specify Dickey Clay Pipe and the Dickey Coupling. The Coupling 
is available on a wide range of pipe sizes and a full line of fittings. 
Send today for complete information. 

W. S. DICKEY CLAY MFG. CO. Providing improved sanitation for better living 

Birmingham, Alabama • Meridian, Mississippi B ' 
Chattanooga, Tennessee • St. Louis, Missouri Jll, ICKEV 
Kansas City, Mi ssouri • San Antonio, Te xas l - <.,i 

T exarkana, Texas-Arkansas sanitary sal t-glazed clay pipe 

If it's made of clay it's good 

ENGINEERING NEWS 
(Continued from page 18) 

HOW HIGH THE MOON 
The speed of light is calculated 

at 186,282 miles per second. This 
is known to be accurate to three 
parts per million-a c c u r a t e 
enough for most terrestrial meas
urements and for estimating the 
vast distances in space, But as 
man begins to poke at the planets 
with space probes and fly bys and 
prepares to land instruments a·nd 
human explorers, on the moon, 
this error looms less tolerable. 
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If it's made by Dickey it's better 

Calculations based upon present 
methods of determining the speed 
of light could result in a space ve
hicle missing Mars by 10,000 to 
100,000 miles. Distance to the 
moon may b e accurate to about 
¾ of a mile , 

General Electric scientists have 
proposed a method of measuring 
the velocity of light which might 
reduce the error from 3 parts per 
million to 3 parts per 100 million. 
We could then pinpoint the dis
tance to the moon, for example, 
within 72 feet. 

The experiment proposed by 
General Electric is based on pre
viously stated principles but 
would constitute a technological 
breakthrough in that large experi
mental errors would be elimi
nated. The essential improvement 
in technology which makes the 
expectation of higher precision 
reasonable is the continuous-wave 
gas laser. This gas laser , emit
ting highly coherent light, mono
chromatic to the order of a mil
lionth of an angstrom, would be 
used to measure the separation 
between the nulls of the modu
lated light. The basic steps would 
require: (1) counting the number 
of wavelengths from the laser 
which correspond to the inter-null 
distance, (2) calibrating the high
ly precise laser wavelength to the 
international krypton wavelength 
standard, and (3) deriving there
from, the precise distance be
tween the nulls . Implications of 
the experiments include the pos
sibility of new, super-accurate 
measurement standards for earth
ly use where extreme accuracies 
and uniformity are both demand
ed. Also, by refining our knowl
edge of the positiom; of the planets 
and their satellites, man will be 
able to detect rotation or orbit pat
tern with a preciseness never be
fore possible. 

STEREO T.V. 
The General Electric Company 

has asked the Federal Communi
cations Commission to take the 
necessary steps to adopt stand
ards for compatible stereophonic 
sound transmission for television. 
At the same time, General Elec
tric has proposed a system for TV 
Stereo sound which has been de
veloped by Robert B . Dome of 
the Television Receiver Depart
ment. Dome had an active role in 
connection with development of 
General Electric 's system for FM 
Stereo radio broadcasting. 

The Company says the develop
ment program which resulted in 
its proposed TV Stereo sound sys
tem had three main objectives: 

(Continued mi page 22) 
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250,000 rpm/-452° F 
Miniature turboexpander permits major breakthrough 
in cryogenics ... Temperatures ranging from -200°F to 
-452°F are achieved by converting gases such as helium 
and nitrogen into a liquid state. 

When cryogenic liquids circulate over an object, the 
moving molecules within come virtually to a stop. This 
abnormal condition makes some metals superconductive and 
extraordinarily sensitive to any form of electrical energy. 

Military and commercial applications include increas
ing the effectiveness of ground and airborne detection, navi
gation and communication systems, shrinking the size of 
computers and solving specialized space cooling problems. 

A leader in cryogenic cooling and lightweight turbo
machinery, Garrett-AiResearch is now developing a closed 
cycle cryogenic system to compress and then expand (boil 
off) the low temperature gas into its supercold liquid state. 

The tiny turbines within the system run on air bearings 
and eliminate all rubbing surfaces. Mµch greater system 
reliability and long life is the result ... another major ad
vance by Garrett in the exciting new science of cryogenics. 

For information about other interesting projects and the 
many career opportunities with The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. 

Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divis ions • Los Angeles 9, 

Cal ifornia • Phoenix, Arizona• other divisions and subsidiaries: A irsupply-Aero Engineer

ing• A iResearch Aviation Service• Garrett Supply• Air Cruisers• AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S. A. • Garrett (Japan) Limited 



ENGINEERING NEWS 
(Continued from page 20) 

(1) To develop a compatible sys
tem which could be used for 
stereo sound reception but which 
in no way would diminish or de~ 
grade the existing broadcast s2rv
ice to monophonic receivers. (2) 
To develop a system which would 
provide inexp~nsive stereo receiv
ers at a pric~:•"which would put 
TV sterE;!O within the reach of the 
entire pµblic." (3) To develop a 
system which would not impose 
an unreasonable economic burden 
upon existing broadcast stations 
should they wish to add stereo
phonic service. 

According to General Electric 
"all of these objectives have been 
accomplished and the system will 
provide the public with an excit
ing new service on existing tele
vision broadcasting channels in 
addition to the present mono
phonic system." 

In its petition to the FCC, Gen
eral Electric reported that its pro
posed TV Stereo system has had 
"limited field testing under actual 
operating conditions." This test
ing included operation under 
strong co-channel interference 
which occurred when tempera
ture inversion produced excep
tional propagation from a Cana
dian station operating on the same 
television channel. These field 
tests satisfied General Electric 
engineers that their system pro
duced consistently good stereo 
sound whenever a usable TV pic
ture was being received. 

P sychological tests were per
formed by General Electric to 
determine reaction to Stereo TV 
sound. These tests, the Company 
said, indicated that TV Stereo 
sound was more pleasant than 
monaural, adding, "it was a result 
that might not be unexpected." 

The separation inherent in 
stereophonic sound is enhanced 
by the addition of visual separa
tion on the TV screen. When the 
ability to see from which side of 
the orchestra sound is coming is 
added to the ability to hear from 
which side it is coming, realistic 
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presence reaches a peak. The 
dramatic possibilities of TV Stereo 
in leading more perspective and 
depth to television plays, sports 
events, and the like will not be 
overlooked by the broadcast in
dustry, in the opinion of one G.E. 
spokesman. 

NEW RUBBER BONDED MET AL 
' EXPANSION JOINTS KEEP 
BRIDGE SURFACES SMOOTH 
A new road bridge expansion 

joint has been developed in Eng
land that provides a smooth road 
surface under extreme conditions 
of expansion and contraction. 
Under the heaviest loadings it 
maintains a tight seal against 
water, dirt and grit. It needs no 
lubrication or maintenance and 
is free from corrosion. It is also 
free from noise. 

The current issue of "Rubber 
Developments", a quarterly de
voted to the latest advances in Na
tural Rubber, reports that the 
joints of this new advance in 
bridge expansion design comprise 
sections 18" long, each consisting 
of a rubber-bonded-to-metal pad, 
supported by two inter-meshing 
steel cantilever units or combs. 

To assemble the joint, the combs 
are bolted to metal plates em
bedded in concrete. The rubber 
units are then screwed down and 
bolted lengthwise to form a con
tinuous strip. Sections of the ex
pansion joint can be replaced 
without disturbing the concrete 
deck of the bridge. 

Alternating stresses are reduc
ed to a minimum, and to obviate 
exposure of the bonded edge and 
create the most efficient sealing, 
the rubber is carried over the lip 
and ends of the metal side mem
bers. 

Steel bars are bonded into the 
rubber to support it lengthwise on 
the combs. The inner faces of the 
steel combs are tapered to facili
tate the insertion of rubber pads, 
which are drawn into position by 
bolts screwed into the combs. Dur
ing this process the rubber is pre
compressed in relation to the 
ambient temperature. 

At the mean of the design tem
perature range it is pre-compress
ed l1/s inches, and capable of 
further compression by 11/s inches 
to allow for maximum expansion 
of the bridge. Maximum bridge 
contraction permits the joint to 
expand 11/s inches also, but as this 
is the same as the pre-compres
sion, the rubber is never in ten
sion. 

The current issue of "Rubber 
Developments," containing full 
description, photographs and dia
gram of this new advance is yours 
for the asking. Write the Natural 
Rubber Bureau, 1108 Sixteenth 
Street, N . W., Washington 6, D. C. 

A college professor bought a 
parrot from the pet shop only to 
learn that it cursed every time it 
said anything. He put up with it 
as long as he could but finally 
cne day he lost his patience. 

"If I ever hear you swear again, 
I'll wring your neck." 

A few minutes later he remark
ed casually that it was a fine day. 
Whereupon the parrot said, "It's 
a hell of a fine day." The profes
sor immediately took the parrot 
by the head and spun him around 
until he was almost dead. 

"Now then," he said, "it's a fine 
day today, isn't it?" 

"Fine day," sputtered the par
rot, "where the hell were you 
when the cyclone struck?" 

We wonder if you've seen the 
bulletin put out by the Engineer
ing School that contains the fol
lowing passage: 

"The four year course in Engi
neering can be easily completed 
in six years if the student faith
fu lly attends night school and 
goes to summer school for three 
quarters ." 

... 
A policeman sees a drunk 

knocking on a street lamp pole. 
The policeman jokingly says, "I 
don't think anybody is home." 

"There mush be," replies the 
drunk, "theresh a light upstairs." 
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• ENERGY CONVERSION IS OUR BUS INESS-Admittedly, a broad 
and far-reaching theme, but then, so are the scientific investigations now underway at 
Allison Division of General Motors. 

Within our 217-acre R&D Center in Indianapolis, Scientists and Engineers consider all 
aspects of energy conversion-utilizing nuclear/ solar as well as chemical forms of energy. 

Allison-long a leader in advanced types of aircraft engines-now is extending capabilities of 
turboprops to meet urgent, new military needs generated by current limited warfare require
ments. There's emphasis on new engines for V / STOL applications, incorporating BLC 
(Boundary Layer Control), and programs to maximize fuel economy and range through 
high temperature regenerative cycles. 

In the nuclear energy conversion area, Allison is prime contractor for development of 
MCR (Military Compact Reactor)-a highly mobile, completely self-contained 
nuclear fission power system-to provide electric power in remote areas. 

First and second stage rocket engine cases designed and produced by Allison for Minute-
man have achieved a 100 per cent reliability record. Allison's steadily growing competence 
in the field is reflected in the forward strides made in titanium and glass filament-wound 
ICBM cases. Also, in the missile field, Allison has developed a highly efficient regenerative 
liquid metal cell that may point the way to a powerful yet compact electrical system for 
space-age applications. 

That's a small sample of the broad diversification of our activity today. 

Perhaps there's a challenging opportunity for you in the creative environment at Allison. 
Talk to our representative when he visits your campus. Let him tell you first-hand what it's 

. like at Allison where 

• "Energy Conversion Is Our Business." 



Sweetheart 

SHAMROCK ' s SWEETHEART this 
month is a freshman in the College 
of Arts and Sciences majoring in 
speech and drama. Margee Stein
meyer is her name and she hails 
from Rolla, so engineers are no
thing new. She's 5'7", brown hair, 
blue eyes, and 91, 61, 94 ( centi
meters, of course). She spends her 
free time painting and writing. She 
is unattached and lives in Donnelly 
Hall ( 9-9851). Engineers here's 
your chance! 



It happens at Du Pont. Frequently. That's because 1350 
technica ll y trained employees are engaged solely in pioneer
ing research. They're in the business of discovery, develop
ment and follow-through. Sometimes the newly discovered 
chemical poses the question, what to do with it? 

For instance, Dr. Thomas J . Swoboda, a member of the 
Central Research Department staff, and his assoc iates re
cent ly discovered a new fami ly of metallic compounds, 
ch romium manganese antimonides. Th ey're unusual materi
als. Over a specific temperature range they are magnetic. 
As temperature drops, the magnetism does too. 

The chart, pictured with Dr. Swoboda, shows the sharp 
magnetic trans ition. To the right, the material is fe rri-mag
netic, to the left (at low temperatu res), anti-ferrom agnetic. 

So we have a so lution . Now to find the problem it wi ll 
so lve . This situation was large ly true when nylon was dis
covered . On ly later did we find the many problems which 
its unique characteristics wou ld solve-from cord for air
plane tires to plastics for gears. 

New products, new jobs 

There' s opportunity here for men of virtua ll y every techn ica l 
ski ll. For further information about chromium manganese 

ant imonides, and about working for Du Pont, just fill out 
and mail the coupon . 

An equa l opportunity employer 

Better Things for Better Living . . . through Chem ist ry 

,------------------------- - ------ -------7 
E. I. du Pont de Nemours & Co. (Inc.) 
Nemou rs Building, Room 2531-11 , Wi lmi ngton 98, Delaware 

Please send me the literature indicated be low. 

□ Du Pont and the Col lege Graduate 
□ Mechanica l Engineers at Du Pont 
□ Your Engineering Opportunities at Du Pont 
□ Chemica l Engi neers at Du Pont 
□ Chromium Manganese Antimonides Information 

Nam,,_ ___________________ _ 

Clas.~----Major _ ___ Degree expecte~----

College ___________________ _ 

My add res~------------------
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1 City __________ zone~-Stat,,______ : 

L--------------------------------- ------~ 



BUI.I.ARNEY 

SINE OF LOVE 

I saw her as a most beautiful conglomeration of ellipses, pa
rabolas, and sine waves in perfect symmetry as she slithered into 
the living room. I sat confidently on the sofa sketching free body 
designs. I felt the firm pressure of her as she sat down be
side me. I would judge its modulus of resilience to be about 
0.034 in-lb. I felt her warm breath (approxi. 560°R) on my cheek 
as she said, "Have I kept you waiting too long, Rookie? " "Only 
32 minutes and 15 seconds," I replied, as I subconsciously esti
mated the tensile strength of her sweater to be about 5000 psi. 

She ran her soft hand through my brushcut (generating some 
2xl03 statcoulombs) and asked, "What did you bring for me?" ... 
"Oh," I said dramatically, "that's not for you, that's my slide rule." 
I withdrew it and adeptly flicked the ash from her cigarette with 
the slide. "Are all engineers as strong, calm, and romantic as you 
are, Rookie?" I was mentally computing the acceleration of my 
heartbeat to be 14.7 thumps per second. "Of course they are," I said 
as I thought, Engineers romantic? Even I had learned in ME 90 
that a woman is nothing more than a slow moving man with a lower 
center of gravity .... She might hypnotize some men with her ... 
attractions but not me, an ENGINEER. 

I observed her coldly (540 ° R). She leaned over and kissed me 
lightly-I glanced down at my lapel only to see a molten mass that 
had once been my Tau Beta pin. She watched in admiration as I 
casually put the lighted end of my cigarette in my mouth and blew 
the smoke from my ears . ... I rose with a masculine air of indif
ference and stalked from the room on my hands. 

.y. .y. 

Confucius say: "Man who 
crosses ocean twice and doesn't 
take a bath is a dirty double
crosser." 

E.E.: "I nearly ran over a pe
destrian a few minutes ago and I 
think he was from Miami." 

M.E.: "How do you know he 
was from Miami?" .y. 

And then there was the con
demned golfer who.. asked the 
hangman, "Mind if I take a couple 
of practice swings?" 
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E.E.: "Well, when he reached 
the sidewalk I heard him say 
something about the sun and the 
beach." 

"Waiter, what is this?" 
"It's bean soup." 
"I don't care what it's been. 

What is it now?" 

The eager relatives gathered 
for the reading of the will. It con
tained one sentence. "Being of 
sound mind, I spent every damn 
cent I had." 

Three engineering s t u d e n t s 
looking at a beautiful girl: 

"By golly!" cried the C.E. 
"By gum!" cried the E.E. 
"By tomorrow night," sighed 

the M.E. 

A bouncer in a downtown sa
loon had thrown out the local 
free-loader for the fifth time, but 
the undaunted victim staggered 
back for more. 

An engineer watching the per
formance f i n a 11 y tapped the 
bouncer on the shoulder. "Know 
why that bum keeps coming 
back?" he asked. "You're putting 
too much back-spin on him." 

A man and his wife were in the 
midst of a violent quarrel, and he 
was on the verge of losing his 
temper. Be careful, he said to his 
wife. You'll bring out the beast 
in me. 

"So what," she replied, "Who's 
afraid of mice?" 

THE MISSOURI SHAMROCK 



Is Olin right for you? 

That 
depends on 

Graduates in science, engi
neering and business adminis
tration will find an abundance 

the future 
you want. 

We make the hydrazine 
derivatives that power Titan 
rockets. And the explosive 

bolts that separate rocket stages. of career opportunities at Olin. Our major 
areas of activity are carried on through 7 
divisions: Chemicals, Metals, Organics, 
Packaging, Squibb, Winchester-Western, 
and International. 

You can start in any division, but your 
advancement is not necessarily confined to 
the division you choose. (Olin is flexible.) 

Olin has a substantial research budget. 
And our research laboratori es are among 
the most advanced in the field. We give you 
the resources and equipment that creative 
research and development demand. 

Do you want to know some of th e things 
Olin has done? 

We developed a process for producing 
any continuous tubing pattern into a homo
geneous sheet of aluminum or copper. It's 
called Roll-Bond.® (Designers have a field 
day with this one.) 

Nydrazid~ our anti-tubercular drug, is 
one of the major reasons TB deaths have 
decreased 60 % in the last eight years. 

Do you want to know some of th e things 
we're doing? 

"\,V e're developing a high-speed cartridge 
that will enable medicine to be injected 
without the use of hypodermics. 

We're coating packaging film with anti• 
biotics to do away with the tremendous 
waste in food spoilage. 

We're perfecting a process that will 
enable doctors to replace diseased bones. 

These are just some of the things Olin 
is doing. (Our research and development 
average: One new product every week.) 

Do you think Olin may be for you? 
If you call us, we'll do our best to help 

you reach a decision. 
For information on your career opportunities, the man to contact is M. H. Jacoby, College Relations Officer, 

Olin Mathieson Chemical Corporation, 480 Parlt Avenue, New York 22, N. Y. 

An equal opportunity employer. 
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Opportunities are better than 
ever at Bethlehem Steel I 

What kinds of engineers do you find with Bethlehem? 

H ere's the a nswer: C hemical Engi
neers . .. C iv il Engineers ... Elec
tri ca l E ngineers . . . Industria l 
Engineers . . . Mechanical Engi
neers . .. M eta llurgical Engineers 
... Mining Engineers ... Naval 
Architects a nd M a rine Engineers, 
and more. 

Every m ajor engineering degree is 
represented within the manage
m ent ra n ks here at Bethlehem Steel. 

It m akes sense. The mining and 
processing of minerals obviously 
suggest the need for Mining Engi
neers. Then come the chemical 
processes of coke-making, smelting, 
refining. Fuels a re consumed, valu 
able by-products a re m ade. Is it 
any wonder stcelma king calls for 
Chemica l Engineers? 

And how about the machin ery , the 

♦ 
m ills, the furnaces, the instrumen
t a tion tha t m a ke up a m odern steel 
plant? Mecha nica l En gineers de
sign them, a nd freq uent ly supervise 
insta lla tion. Civil Engineers design 
and put up the buildin gs to house 
them, a nd the feed lines to keep 
them supplied. 

Power ? Steel is the biggest indus
trial consumer of electric power. 
You cannot conceive of a greater 
concentra tion of elec tri ca l equip
m ent th a n in a modern steel mil l. 
And many steel p lants generate 
electric power, too. E lectrica l Engi
neers are busy fellows in the steel 
industry. 

Steelmaking ca lls for volume pro
duction, complex a nd scientific, 
often highly au tomated . \Ve manu
facture numerous fini shed products, 
too, from nuts a nd bolts to nuclear
powered cruisers. The Industria l 
Engineer finds plenty to do here 
a t Beth lehem. 

What's more , the kind of engineer
ing degree docs not limit a Looper's 
assignments. The superintendent 
of a huge open-hea rth depa rtment, 
or a gia nt rolling mill, might well 
be a n M .E., a Ch.E ., a Met.E., 
an I.E. , or C.E. 

Sales Engineers 

Because of the nature of our 
products, a man with a tech nical 
background a nd a " sa les personal-

ity" has a great opportunity m 
sales with Bethlehem Steel. 

Research 

Our research policy and our 
magnifi cent new research la bora
tories, in Bethlehem, Pa ., offe r 
unexcelled opportunities for re
sea rch a nd development e ngineers 
and scientists. Th e excit in g resu lts 
of resea rch promise bright pros
pects for all Bethlehem operations. 

Shipbu ild ing 

As the world's largest privately 
owned shipbuilding a nd ship repair 
organization, Bethlehem offers ca
reers to Nava l Architects a nd 
M a rine Engineers, as well as to 
engineers in many other categories. 

The Loop Cou rse 

This program was establi shed 
some forty years ago, to se lect a nd 
tra in well-qua lifi ed college gradu
ates for m a nagement careers in the 
Bethleh em organization. I t was so 
named because of a n observational 
circuit (or "loop") of a steel plant. 
After a five-weeks ' basic trai ning 
period, which is held once a year at 
company headq ua rtcrs in Beth le
hcm, P a ., loopcrs receive th eir firs t 
assignments, whi ch call fo r srccia l
ized training that m ay last for a 
few weeks or for as long as a year. 
Next comes on-the-job training, 
and the looper is on his way. 

An equal opportunity employer 

BETHLEHEM STEEL 



The Promising Shape of Aluminum's Future 
... an important chapter in National 's growth 

Aluminum is the nation's fastest growing metal. From 
1950 through 1961, primary production has grown from 
719,000 to 1,904,000 tons and shipments of aluminum 
mill products have increased from 857,000 to 1,672,000 
tons. To help meet America's aluminum needs, Bridge
port Brass Company, National's metals division, is ex
panding its aluminum facilities and has become a fast 
growing supplier to industria~ and home products markets. 

Bridgeport entered the aluminum field in 1954 and to
day operates two modern plants with extensive facilities. 
The division makes aluminum sheet, rod and forgings as 
well as defense products and components for a luminum 
awnings, blinds and siding at a p .ant at Riverside, 
California. The Warren, Ohio plant produces aluminum 
coiled and flat sheet. Capacity in both locations was in
creased in 1961. This year, Bridgeport will be one step 
closer to aluminum integration upon completion of a new 
hot rolling mill at Oswego, New York-a joint venture 
with three other companies. 

These facilities, added to almost 100 years experience 
in metals, enable Bridgeport to provide aluminum going 
into products as varied as appliances and cars, electrical 
parts and machinery. For the country's defense, the divi
sion turns out weapons such as the "Sidewinder" a nd 
"Zuni" missiles. And in building products, one of the 
fastest growing aluminum fields, Bridgeport markets 
Flexalum i\J Awnings and Blinds, and recently introduced 
a major new product, Flexalum Siding. 

Aluminum is the important "A" in Bridgeport's "A" to 
"Z" line ranging through brass and copper and stainless 
steel to such space-age metals as titanium, uranium and 
zirconium. 

A Career at National ... National is moving ahead in 
chemicals, plastics and metals, producing materials for 
defense and growing peace-time markets. Chemists, engi
neers and metallurgists seeking an unlimited future are 
invited to contact our Professional Employment Mgr. , 
99 Park Ave. , N. Y. C . 

NATIONAL DISTILLERS and 
CHEMICAL CORPORATION 

The Company with the Five Industry Future 
Liquors • Chemicals · Plastics · Ferti lizers · Metals 

Divisions: NAT I O NA L D IS TI LL E RS PRO D U CT S CO. U .S. INDUSTRIAL CHEMICALS CO. 
BRIDGEPORT BRASS CO. FEDERAL CH EMICAL CO. 



AT NASA, YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD 

BOUNDLESS 
OPPORTUNITIES in space research 
OPPORTUNITIES for career development 

No matter what degree or academic level you have at
tained, NASA offers the graduate engineer or scientist 
unparalleled opportunity for continued professional 
growth. 

At NASA, you'll play a significant role in answering 
modern mankind's greatest challenge-the conquest 
of space. You'll participate in history-making proj
ects and work with eminent professional people. 

NASA offers outstanding work-related graduate study 
programs. While on -full salary, you can take graduate 
courses for credit during working hours at a nearby 
university, with tuition paid. Seminars conducted by 
world-famous scientists and engineers are frequently 
held. 

NASA offers you a wide choice of work areas, un
equaled facilities, and outstanding opportunities for 
pr0fessional achievement and advancement. 

Should this environment interest you, write the Per
sonnel Officer of the center you prefer: 

NASA Headquarters, (BPH) Washington 25, D. C.; 
Goddard Space Flight Center, Greenbelt, Maryland; 
Langley Research Center, Hampton, Virginia ; Lewis 
Research Center, Cleveland, Ohio; Marshall Space 
Flight Center, Huntsville, Alabama; Ames Research 
Center, Mountain View, California; Flight Research 
Center, Edwards, California; Manned Spacecraft Cen
ter, Houston, Texas; Launch Operations Center, Cape 
Canaveral, Florida; Wallops Station, Wallops Island, 
Virginia; Western Operations Office, 
Santa Monica, California. 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 
NASA is an equal opportunity employer. Positions 
are filled in accordance with Aero-Space Technology 
Announcement 252-B. 



Kodak beyond the snapshot ..• 
(random notes) 

Resist education 

A ce rtain e nginee rin g coll ege rece ntly 
as ked us for a cont ribution not of money 
but of a sm a ll obj ect suita bl y sy mbolic 
to de posit in th e cornerstone of a new 
b uilding. Afte r thinking a bo u t it a bit , 
we se nt three intricately shaped bits of 
metal so small tha t one of them got lost 
a nd neve r found its way into th e box 
t ha t will be o pe ned so m e d ay to show 
o ur descendants the topics that engineers 
in 1962 regarded as fresh and p romising. 
l s it no t true th a t the engineering mind 
tod ay is mu c h occupied with working 
meta ls a nd se mico ndu ctors in ways to 
get as mu c h perfo rm a nce as possible 
from as little bulk as possible ? 

Doggone right. In addition to ma king 
d e posits in co rn erstones, we have been 
busy expanding the line of photosensitive 
resists o n w hi ch this hot new a rt so 
strongly de pends. Eve rybody in it should 
be delighted to learn of KOR, a new one 
th a t 's IO to I 5 times as se nsiti ve to a rc 
light a nd 30 to I 00 times as se nsitive to 
tungs te n li g ht as Kod a k's we ll-kno wn 
resist , KPR. This opens up the possibil
it y of ex posing KOR by a p roj ec ted 
image instead of by contac t printing , 
but the ph otogra phi c speed is still a little 
low for an ordin a ry e nl a rge r. A hi g h
intensity p roj ec tion printer will turn 
t'i e tri ck . 

If yo u d on ' t even kn ow wh a t we a re 
ta lkin g a bout , you ha ve a dan ge rous 
blind spot in yo ur education whi ch you 
could repair qui ckly by sending a buck 
to Eastm a n K oda k Company, R ochester 
4 , N. Y . for a co py of " Photosensitive 
R esists." 

Cheaper than rubies 
maybe 

We ha ve entered th e laser rod business. 
This decision looks logica l enough . 
Lasers a re a) ve ry, very, very promising 
a nd b) connected by a strong thread to 
a technology a bout which we feel cocky 
- na mely, non-silicate ra re-earth glass, 
which we broke open commercia lly 25 
years ago for ph oto lenses. 

It was a thrill to hear that a rod of 
o urs co mme nced acti on a t a threshold 
of only 4 j oules at room temperature. It 
e mitted a t 1.06µ by transition of Nd +++ 
from 4 F m to 4 I , , , ( not down to ground 
sta te, whic h is 4 I ,1, ) . I ts time to techno
logica l o bsol esce nce will be inevita bl y 
a nd indubitably short . 

M ean w hil e, for the people busy feel
in g o ut th e gro und rul es o f la se r e ngi
neering for mac hine tools, weapons, etc. , 
o ur neod y mium-boron-barium-l a nth
a num-th orium-strontium glass is a good 
fi rst choice because I ) neodymium needs 
no refrigerants (flu oresce nce doesn 't re
t urn Nd +++ to ground sta te); 2) 1.06µ is 
conve nient to phototubes, phosphors, 
a nd photograph y; 3) threshold for !asti r 
action comes at 1/ 3 the energy input tha t 
N d -++ needs in silica te g lass. 

You have heard of ruby lase rs ? They 
depe nd on C r +++ . Cr'" depe nds on the 
c rystal fi eld to defin e its energy levels. 
R a re ea rths d o n ' t nee d a c rys ta l fi eld 
because th eir 4f levels a re shielded by 
5s electrons. Therefore th ey can work 
in glass , which can co m e big and homo
ge neous . Alread y a 2" x ¼" rod with 
e nds tuned to re fl ec t -100% and 98% a t 
1.06µ cos ts less than a d ece nt used 
m oto rcycle. 

Adhesive findings 

Mr. Gu y V . M a rtin , 11 0 Ya le Bl vd ., 
S. E ., Albuqu erqu e , N . M ., h as fo und 
EASTMAN 9 10 Adhesive vastly supe
rior to soft solder for transmitting ultra
sonic vibrati o n . He has used up to 60 
kc a nd electrical power inputs up to 200 
wa tts at temperatures up to 200°F. 

Wh e n h e feeds e ne rgy like th a t 
th rough a solder bond from a transducer 
of la minated nic kel sheets to a n a pplica
ti on tip , th e so lder dete riorates p rogres
sively and the transmission drops steadily. 
An EASTMAN 9 10 bond ac ts diffe r
e ntl y. With o ut a ppa rent ch a nge , it 
transmits three to four tim es as long as 
so lder takes to reach disintegration. 

Whe n th e 9 10 bo nd fin a ll y snaps, it 
d oes so all a t once with an a udi b le snap . 
In the case of a luminum bonded to the 
ni ckel, rupture a lways ta kes place be
tween the a dh esive film a nd the a lum
inum. With othe r me ta ls, pl as tics , 
cerami cs, or glass bonded to the nickel, 
t h e rupture divid es itself betwee n one 
interface or the other and doesn 't a ppear 
within the film . 

Mr. M a rtin claims that for some 30 
years Kodak has bee n very obliging in 
furnishing him helpful informa tion from 
time to tim e. We claim th a t in volun
teering his adhesive findin gs, he has now 
a mpl y repa id us. We shall be very happy 
to furnish you , too, with he lpful infor
m a ti o n for 30 years. EASTMAN 9 10 
Adhesive is o btainable in a $5 sa mple 
ki t fro m Eas tman C he mical Products, 
In c. , Kin gs po rt , Tenn . (S ubsidiary of 
Eastman K odak Co.). It develops great 
strength with:_1 seco nds. 

ALL SORTS OF PRODUCTS, ALL SORTS OF CAREER DEDICATION AT KODAK FOR THE SCIENTIFICALLY ORIENTED, B.S. , M.S. , OR PH .D. 

EASTMAN KODAK COMPANY 
Rochester 4 , N .Y. 



AN INTERVIEW 
WITH G.E. 's 

DR. GUY SUITS, 

VICE 

PRESIDENT 

AND DIRECTOR 

OF RESEARCH 

Dr. Suits hos managerial responsi
bility for the General Electric Re
search Laboratory and as a member 
of the Company's Executive Offic e 
he is directly concerned with G.E.'s 
over-all research programs and 
policies. He joined G .E. in 1930 as a 
physicist, and hold s 76 pa t ents, is 
Chairman of the Directo rs of In 
dustrial Research, member of th e 
National Academy of Science, 
Dir ecto r of American In stitute of 
Physic s, previous Chai rman of Naval 
Research Advisory Committee and 
Fe llow of the AIEE, AAAS, and I RE, 
and has been Vice President and 
Di recto r of Resea rch si nce 1945. 

For complete inform a tion 
about these G eneral Elec
tric training p•ogra ms, a nd 
a copy of Dr. Suits pa per 
' 'The Ne w Engi neer And His 
Scientific Resources, " wri te 
to : Personal ized Career 
Planning, G e nera l El ectric 
Compor,y , Section 699-05 , 
Schenectady 5, Ne w York . 

How Scientists and Engineers 
Work Together in Industry 
Q . Dr. Suits, I ' ve heard a good deal about the scope of your programs. Is your 
research mostly in physics and electronics? 

A. This is a co mmon miscon ce ption. The work of the many laboratories of Gen
eral Elec tri c "covers the wa terfront" in science and in advan ced engineer ing tech
n ology. Some laboratori es speciali ze in e lectronics resea rch, others in a tomi c power, 
space tec hnol ogy, polyme r c hemis try , je t engin e tec hnology, and so forth. Ac tua ll v, 
the lar9es t s ingle fi e ld represented by the more tha n 1000 Ph.D. resea rc hers in 
General El ec tric is chem is try. 

Q . Is this research performed principally by people with Ph .D. degrees in 
science? 

A. General F.lec tri c resea rch covers a broad spec trum of bas ic a nd applied work. 
At the Research Laboratory we focu s la rgely on bas ic sc ientifi c inves tiga tion s, mu c h 
as in a uni ve rs ity, and mos t of the researc hers are Ph.D. 's . ln othe r Compan y 
labo rat o ries, where the fo cus is on applied science and advanced engin eering, e ngi
neers and scientis ts with B.S. a nd M.S. degrees predomin a te. For mal co llege trai nin g 
is an important preparation for resea rc h, hut researc h ap titudes, a nd especia ll y 
c rea tive abilities, a re also very important yualities. 

Q . What are the opportunities for eng ineers in industrial scientific research 
and how do scientists and engineers work together in General Electri c? 

A. Class ica ll y, engineers have been concern ed with the probl em "how," and 
scienti s ts with the ques tion "why." Thi s is s till tru e, in gen eral, a lth ough in ad
vanced deve lopment and in technologica l work scienti s ts and engineers work 
hand-in-hand. Ve ry close coope ration takes place, especially in th e in creas ingly 
important fi e lds of new ma terial s, processes, and sys tems. Certa inl y in Genera l 
Electr ic, a person 's inte res t in parti cu lar kinds of probl ems and his abi lity to solve 
th em are mo r·e important than th e coll ege degree that he holds. 

Q . What does it mean to an engineer to have the support of a large scientific 
research effort? 

A. It means th a t the e ngineer has ready access to th e con s tant s tream of new 
concepts, n ew materials, and n ew processes that originate in research, and which 
may a id hi s effo r t to so lve prac ti cal problems. Contact with research thu s provides 
a " wind ow" on new sc ie ntifi c developm ents-world-wide. 

Q . How does General Electric go about hiring engineers and scienti sts? 

A. During eac h academ ic yea r, high ly 4ualifi ed tec hni cal people from General 
El ec t ri c make recruiting vi s its to mos t co ll ege campu ses. These men represen t 
more than 100 General F.lec tri c departments and can di scu ss the breadth of G.E. 's 
enginee ring and sc ie nce oppo rtuniti es with the s tuden ts. Th ey try to matc h the 
inte res t, of s tudents and the Company, a nd then arrange inte rview vis its . The 
res ult of thi s sys tem is a breadt h of opportun ity within one company which is 
remarkable. 

Exper ienced tec hnica l people are a lways we lco me, and they a re us ua ll y put in 
contact wit h a spec ifi c Compan y 9.roup. Where no a pparent rnatc h o r inte res ts ex is ts, 
referra ls are made throughout General Elec tri c. fn a ll cases, on e finds techni cal 
me n talking to technical men in a rea ll y profess ional atmosph ere. 

Q . Are there training programs in research for which engineering students 
might be qualified? 

A. The re certa inl y are. Our 2-year Researc h Training Program a t the Genera l 
~:Iectric Research Laboratory /:( ives yo ung scie ntis ts a c han ce to work with ex
pe rienced indus tr ia l research scienti s ts before ca rrying out resea rch and deve lop
me nt on the ir own. 

r n addition, the re a re seven Compan y-w ide training programs. Th ose tha t a ttrac t 
th e la rgest number of tec hni cal graduates are the Engineering an d Science, 
Tec hni ca l Ma rk e ting, a nd Ma nufacturing Training Programs. Each in cludes on-the
job experi en ce s upplemented by a formal s tud y c urricu lum . 

Of course, no t a ll graduates a re hired for training programs. In man y cases, 
indiv iduals a re placed direc tl y into permanent positi ons for whi ch they are s uited 
by ability and inte res t. 

GENERAL. ELECTRIC 
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and the race to outer space If man is to reach the other planets . . . 

and get back to earth . . . he has three immediate choices: (1) A conventional r ocket, 

times the size of anything now existing. (2) A rendezvous in orbit, 
the spaceship would be assembled. Or (3) an atomic-powered rocket ship . 

ecause atomic power's efficiency is the highest, many experts believe the practical 

choice for space exploration is an atomic rocket engine. 
Westinghouse and Aerojet General are now working with AEC's Los Alamos Scientific Laboratory 

to design such an engine . This industry-government team is working under the direction of the 

Joint Space Nuclear Propulsion Office of the AEC and NASA. 
Learn more about the diverse and challenging space age research and development projects at 

Westinghouse, an equal opportunity employer . Talk with the Westinghouse representative when he 

visits your campus, or write L. H. Noggle, Westinghouse Educational Department, @ 
Ardmore and Brinton Roads, Pittsburgh 21, Penna . You can be sure .. . if it's 

Westinghouse W -
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From the Editors Desk: 

and 

.JJ-app'J 

FRONTISPIECE 
Startling effect of the Laser light ray as it strikes hole in 
diamond. The intense light obscures the diamond itself, on 
top of pedestal at right. Light is focused by lens, in front of 
which is protective glass disc. (See Engineering News). 
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SANDY SPROUT is this month's sweetheart. 

She is a freshman in the College of Arts and 

Sciences and hails from Sikeston. Engineers 

are nothing new to Sandy since her dad is an 

M.U. graduate in Civil Engineering . In her 

spare time Sandy likes to water ski and 

swim, so when Hulens opens, it may be a 

good date . 

THE MISSOURI SHAMROCK 



Splitting atoms ... under control 

Inside a nuclear reactor, atoms are split by nuclear "bullets" or neutrons flying at 5000 miles per 
hour. Vast amounts of energy are released. In many of today's reactors, the secret of controlling 
this chain reaction and putting it to work lies in a special form of carbon known as graphite. 
Graphite slows down the neutrons to a working speed and keeps them within the reactor core 
where they can split more atoms to generate useful heat. ► And the hotter the better, because 
graphite grows even stronger at high temperatures! That's why graphite is also used-inside rocket 
and missile engines to withstand the searing blast of burning fuels ... and on nose cones and other 
critical surfaces to protect against the intense heat caused by air friction. ► Under the trademark 
NATIONAL, Union Carbide has been making carbon and graphite increasingly useful to industry 
for more than fifty years. It is only one example of how the people of Union Carbide are 
constantly striving for a better tomorrow. 

A HAND IN THINGS TO COME 
WRITE for booklet C-60 "The Exciting Universe of Union Carbide" , which tells how research in the 

fields of carbons, chemicals, gases , metals, plastics and nuclear energy keeps bringing new wonders into your life. 
Union Carbide Corporation, 270 Park Avenue, New York 17, N. Y. In Canada, Union Carbide Canada Limited, Toronto. 



The Planning Engineer's Design 

of a Subdivision 

In the last two decades there 
has been a radical change in the 
growth of the city population. 
Each year as our population rate 
climbs, there is an ever increas
ing demand for living facilities. 
The city communities are extend
ing into what was previously 
semi-country farmlands. The eco
nomic means for extension is more 
than amplified by the inflationary 
economy which permits an up
ward movement of the lower and 
middle classes in our society. With 
the economic rise, the middle and 
lower classes can now purchase a 
home which contrast to rentals of 
flats and apartments in the 1930's . 
Since the cities are reaching their 
saturation point, homes now are 
being built in subdivisions which 
are in the semi-country farmlands. 

Subdivision construction has 
rapidly replaced single house con
struction. The main outlook is on 
a large quantity of houses for the 
fulfillment of this great demand. 
Subdivisions are being developed 
in various price ranges with the 
emphasis on the middle and lower 
class developments. According to 
Rubey, the subdivision design be
ing primarily to create building 
sites out of vacant land is becom
ing of greater importance. For the 
purpose of this report, a subdivi
sion of land is: 

(1) The division of land into 
two or more tracts, sites or par
cels of three acres or less in area; 
(2) the division of land into tracts 
of more than three acres where 
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PART I 

the purposed lot frontage is less 
than 300 feet; (3) dedication or 
establishment of a road, highway 
or street through a tract of land 
regardless of area, and ( 4) resu b
di vision of land heretofore divid
ed or platted into lots, sites or 
parcels containing one acre or 
more or a total area of one acre or 
more. 

One of the most important re
sponsibilities of the planning 
engineer is the subdivision of 
vacant land into sites for build
ings by establishing streets and 
lot lines. 

In the last 30 years the field 
engineer has come to witness a 
definite hard ruled control of 
subdivisions. America has experi
enced men and firms buying acre
age at a low figures; subdividing 
on paper, regardless of the suit
ability of the property; and sell
ing these building lots by any 
method. These and other untelli
gent designs have resulted in some 
very bad street systems with in
adequate throughfares, lack of 
separation of local and through 
traffic; unmatched streets leaving 
dead ends and small jogs; lack of 
conformity to topography, result
ing in excess grades and dead 
ends; excessive street area; unde
sirable block and lot corners caus
ing waste of land. These and other 
irregularities have brought about 
strict control by cities and towns 
throughout the country. The first 
step taken in some states for the 
control of subdivisions was licens-

JAY MUELLER, B.S.C.E. '62 

ing the subdivider or planning 
engineer. The second step is the 
enforcement by planning boards, 
commissions and state legislative 
bodies. 

Considerations in Choosing Land 

Land, to be purchased for sub
divisions, should b e especially 
suited for future development. 
The cost of the land should be 
analyzed with regard to its final 
use. The considerations that 
should come first would be the 
cost of the land and the improve
ments on the land. This includes 
raw acreage, grading, streets, and 
sewers. Land improvements and 
houses have a definite economic 
relationship. Land and rough 
grading is 77,- of the total sale; 
improvements plus profit on the 
lot is 13 7, of the total sale, and 
the house (including profit) is 
80 7, of total sale. The engineer 
should know what is suitable for 
subdivision development and ex
press his views in accordance with 
the situation. In considerations of 
land for development, there are 
many helpful suggestions. Gently 
rolling land is good for small 
homes, while steep hillside slopes 
are good for high cost residential 
homes. This can be accounted for 
by high cost homes having un
spoiled hillside slopes for con
trasting beauty . Low lying land 
subject to flood should not be 
used for residential purposes. The 
engineer should make sure that 
the contractor is aware of homes 
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that surround the property so as 
there is not a large variation m 
class types. 

Land Survey 
The first step involving the 

engineer in subdivision design is 
to survey the land. For subdivi
sion design this survey should as
certain precise descriptions of 
boundaries, the abutting streets, 
local drainage conditions, con
tours of the land, and the special 
features or the structures that 
may occupy the site. 

Before the surveying begins, re
cords on the boundaries of the 
property and its legal description 
must be obtained. This informa
tion is obtained at the County or 
City Court House which has the 
deeds to the land and the actual 
recorded measurements of the dis
tance and bearings of the property 
lines. Also obtained will be the 
legal description which will be 
based upon the grid system which 
is used by the states. 

Many states have adopted or 
are adopting rectangular coordi
nate control systems of precision, 
upon which monuments are 
established throughout the states. 
Through this u se, difficulties of 
property surveys have been large
ly eliminated. 

The meridian system of surveys 
is now used throughout the 
United States. Meridians were 
set up in the country such that 
they run truly north and south, 
½ mile apart except Guide Meri
dians which contain all the ac
cumulated discrepancy in 24 miles 
east and west. There are many 
base meridians throughout the 
United States from which meas
urements are made for a unique 
network of surveys. Upon the 
settlement of the United States, 
initial points were chosen for con
venient location to control land 
which was passed from the gov
ernment to private owners. The 
base line is the line which con
tinues east and west from the 
initial p o int for longitudinal 
measurements. Dividing these 
larger tracts into townships of 
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approximately 6 miles square was 
then accomplished. The township 
lines running north and south are 
called range lines, and those lines 
running east and west are called 
township lines, which are curved 
parallel to latitude lines. The 
townships are further subdivided 
into 36 sections. These sections 
are divided into quarter sections 
to reduce survey difficulty and 
are shown on township maps. 
Any survey inside a section to 
locate the subdivision corners 
must be made by a competent pri
vate surveyor or engineer. Town
ship records would appear in the 
country records in such form: 

l. The north-east quarter (NE 
¼) of section thirteen (13) , Town
ship six (6) north, Range three 
(3) west, of the Fifth (5) Prin
cipal Meridian, County of . . . , 
State of .. . , containing one hun
dred and sixty (160) acres, more 
or less, according to the United 
States Survey. 

2. The south half (S ½) of the 
south-west quarter (SW ¼) of 
the north-east quarter (NE ¼) 
of section thirteen (13) . .. and 
so on as above. 

3. Lots one and two (1 and 2) 
of section thirteen (13) . .. and so 
on as above. 

The field work starts after the 
plat or maps have been obtained. 
The first procedure is to mark the 
corners of the subdivision with 
bench marks in the form of con
crete monuments. According to 
the St. Louis County regulations, 
the monuments should be below 
the frost line using either concrete 
or iron pipe in concrete monu
ments. If these markers are in any 
way offset from the correct posi
tion, there should be a note of 
this made on the subdivision plat. 
The dimensions of the side bound
aries should be measured to the 
nearest one hundredth of an inch 
by the survey party. These meas
urements of boundaries are made 
with the u se of measurement 
chains or tapes. The correct angles 
and bearings used with reference 
to the corners are measured by 

precise transits. 

If the problem of coordinates 
should arise to the engineer, there 
are several reliable methods to 
solve the problem. The most com
mon method used is to start at the 
nearest established coordinate 
point and run a traverse from that 
point to the corner of the prop
erty. This is achieved by summing 
algebrically latitude and depar
ture between the property corn
ers and the coordinate points. The 
coordinates of this point can now 
be calculated. With a survey of 
the property using the distance 
and bearings, all the corners of 
the property can be computed. 

The contours or lines of equal 
elevation will be taken from inter
vals of 25 feet in width and depth 
at ground level. This is achieved 
by transit readings of elevation 
with respect to a point of known 
elevation. These contours enable 
the engineer knowledge of the 
slope and elevation of the land in 
concern. From the slope of the 
land a good picture of the drain
age conditions of the area can be 
obtained. 

Grade stakes under common 
practice are used at intervals of 
every 50 feet. This dimension is 
variable and should be to the 
descretion of the engineer for the 
results which are needed. The 
grade stakes are left in the ground 
and marked so as to be used by 
the grading men at a later date. 
They will be of use to grading men 
because they have an elevation 
marking on them which will de
termine how much should be fill
ed and how much should be cut 
in the area around the grade 
stake. 

Records to be Consulted 
All restrictions and require

ments on the use of the property 
must be determined by the engi
neer. These include deed restric
tions, zoning, the location of sew
ers, and other requirements of 
sanitation. Official records are 
consulted to define the location of 
special easements or rights-of-way 
that must be retained in develop-

Page 9 



ing the land. Sewer maps can be 

referred to for information on the 

location of sewers. Also from 

these maps conditions of drain
ing in abutting areas may be ob

tained. Subdivision ordinances 

are consulted for restrictions 
which apply to s ize and shape of 

the lots, width and grades of 
streets, and setback lines to be ob

served. There will also be meth

ods for presentation of the maps 
required by the local government 

agency, planning department, real 

estate commission, or city engi

neer. Most cities and counties 

have ordinances established by 

planning commissions on the spe
cifications concerning minimum 

restrictions on lots . 

Street Systems 

In designing the entire layout of 

the subdivision, the engineer must 

consider may items. One of the 

most important items is the street 

system. This includes not only the 

streets and alleys but also blocks, 

lots, easements, recreational areas, 
and building lines. Most munici

palities possess city plans show
ing existing and approved devel
opment of major urban facilities. 

This plan will show major streets, 
existing and proposed, and the 

minimum width of these streets. 

A plan of the city as a whole is 
called the "Master plan". A mas

ter plan shows the general re
quirements of any particular area 

with reference to the community 
as a whole, and it sets up general 
requirements for any property to 
be subdivided. In designing the 
layout, the engineer should con
form to the master plan. The sub

division must be so designed as to 
coordinate with adjoining sub
divisions' major and minor streets 

and recreational areas. The fol
lowing are other items which 
must be considered in designing 
the layout. 

Streets. The principal function 
of a street is to give access to 
building sites, as well as public 

utilities (water, sewer, and gas 
lines). The street should conform 

with the master plan as close as 
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possible. The arrangement of 

streets in new subdivisions should 

make provisions for the continua

tion of the principal existing 

streets in adjoining areas. The 
minimum width of streets is de

pendent on the type of street and 
its use . The minimum width of 

minor streets is 50 feet; while 
major streets require 80 feet, ex

cept in cases where the topogra
phy or special conditions make a 

street of less width more suitable. 
On a minor street of 50 feet a 

recommended 26 foot pavement is 

advised. It sometimes becomes 

desirable to vary the width of 

streets so that some will be less 
attractive for through traffic. The 
grade or slope of the street has 
given valences. Usually though, 

streets have a tendency to con
form to the contours of the grade. 

When the topography is irregular, 

the following contours will tend 

to produce an excess cost in sew

ers because they will have to be 

deep for the low side of the street. 
Horizontal Curvature. The de

sign of the horizontal curvature of 

a street is controlled by the hori
zontal sight distance, which is the 
minimum allowable clear vision 

that a driver has of vehicles ap
proaching him. The larger this 
radius of curvature, the larger 

will be the sight distance, and the 

less likelihood of accidents. The 

minimum is 13 feet from the 

center line at the sight distance of 
100 feet. 

Cul-de-sacs. Cul-de-sacs or per
manent turn-arounds are con
structed where there are no pos
sibilities for through streets. It 
has been recommended that small 
through streets be made of cul

de-sacs in the future. This does 
not seem likely though for this 
would involve great expense in 
removing houses. In planning a 

subdivision it is a standard pro
cedure to eliminate cul-de-sacs 
whenever possible. A cul-de-sac 
is required at dead end streets 
over 250 feet in length. The mini

mum radius for a cul-de-sac is 

specified as 50 feet. 
Blocks. The standard shape of 

the block in the United States is 

rectangular. This avoids corners 

of less than right angles which 

could be accident prone. As a 

general rule, all surveyors should 

try to follow rectangular block 
patterns. No block can be over 
1500 feet between street lines. 

Blocks over 750 feet must have a 

cross-walk near the center of the 
block. The right-of-way for such 

a walk must not be less than 10 
feet in width. 

Lots. The design cf different 

size lots is an important aspect in 

subdivision design. It is not ad

visable to skimp on lot sizes. Cost 
of land and improvements is less 

for narrow long lots, but reducing 
the width too much will give an 
unattractive appearance. Wide 
lots give much side yard, desired 

privacy, light, air, and spacious

ness. Narrow lots in contrast 
cramp buildings and create waste 

in rear. Ideally, a good site should 

be found on every lot. Lots 

should be shaped to accommodate 
the buildings to be constructed on 

them. All side lines of lots should 
be at right angles to straight street 

lines, or radial to curved street 
lines unless a variation to this 
rule will give a better street and 

lot plan. Lots of double frontage 
should be avoided. The average 

width of residential lots should be 

50 feet at the building lines. Resi

dential lots shall conform to the 
following minimum frontage re

quirements: 

(1) 10,000-12,000 sq. ft. min. 
Frontage 75 ft. 

(2) 12,000-15,000 sq. ft. min. 
Frontage 80 ft. 

(3) 15,000-20,000 sq. ft. min. 
Frontage 90 ft. 

If there is a zoning ordinance 
regulation which requires a 

larger area than the above aver
age sizes, then the zoning ordi
nance shall govern. 

Alleys. In residential areas 
alleys are not usually recom

mended. Alleys are recommended 
for lbts less than 40 foot wide, 
where group type dwellings are 

(Continued on page 14) 
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Look ahead to 1118 advantages of a career in Monsanto production i 

Let's face it. Production is the very heart of a 
billion-dollar producer like Monsanto. Here's 
where the young engineer meets technical chal
lenges second to none. Here's where he can 
display his talents daily ... helping increase 
yields, improve processes, raise efficiency, lower 
costs, boost profits. Here's where 
Monsanto's on-the-job training 
can help him move ahead faster ... 
personally and professionally. 

Monsanto production men are 
known by many titles-Mainte
nance Staff Engineer, Plant Tech-

nical Services Engineer, Production Supervisor 
... to name a few. Try one on for size now . .. 
then see your Placement Director to arrange 
an interview when we visit your campus soon. 
Or write for our new brochure, "You, Your 
Career and Monsanto," to Professional Em

ployment Manager, Department 
EM-6, Monsanto Chemical Com
pany, St. Louis 66, Missouri. 

All qualified applicants will re
ceive consideration without regard 
to race, creed, color or national 

® origin. 



AT PRATT & WHITNEY AIRCRAFT ... 

YOUR EYES CAN BE ON THE STARS 

SPECIALISTS IN POWER . . • POWER FOR PROPULSION-POWER FOR AUXILIARY SYSTEMS. 

CURRENT UTILIZATIONS INCLUDE AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONS. 
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BUT YOUR FEET MUST BE ON THE GROUND 

The glamour and excitement of space age programs often obscure a fundamental fact. lt is simply 

that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are 

to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world 

leader in flight propulsion systems has been built. 

Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited 

to management's conviction that basic and applied research is essential to healthy progress . In 

addition to concentrated research and development efforts on advanced gas turbine and rocket 

engines, new and exciting effects are being explored in every field of aerospace, marine and industrial 

power application. 

The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft 

is exploring the areas of technical knowledge in magnetohydrodvnamics ... thermionic and ther1110-

elcctric conversions ... hypersonic propulsion . .. fuel cells a nd nuclear poirer. 

lf you have interests in common with us , if you look to the future but desire to take a down-to-earth 

approach to get there, investigate career opportunities at Pratt & Whitney Aircraft. 

To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL • AERONAUTICAL • ELECTRICAL • CHEMICAL and 
NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHEMATICS • ENGI
NEERING SCIENCE or APPLIED MECHANICS. The field still broadens. The challenge grows greater. And a future of 
recognition and advancement may be here for you. 

For further information regarding an engineering career at Pratt & Whitney Aircraft, 
consult your college placement officer or write to Mr. William L. Stoner, 

Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut. 

Pratt & Whitney Aircraft 
CONNECTICUT OPERATIONS EAST HARTFORD, CO NNECTICUT 

FLORIDA OPERATIONS WEST PALM BEACH , FLORIDA 

DECEMBER, 1962 

u 
DIVISION OF UNITARCRAFT CORP. 

An Eq110f OpporMlity Employer 
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PLANNING ENGINEER 
(Continued from page 10) 

used, apartments, and business 
areas. These situations will be 
found in conjested city areas 
rather th an th e residential 
suburb. The minimum width of a 
residential alley is 15 feet, while 
in business areas the alley will 
not be less than 20 feet. A 5 foot 
cut-off shall be provided at all 
acute angles and alley intersec
tions. There should also be pro
visions for off-street parking in 
conjested business areas. 

Easements. An easement is a 
grant by a property owner of the 
use, for a specific purpose or pur
poses, of a strip of land by the 
general public. Easements are 
granted for such public u se as: 
sewer lines, water lines, telephone 
poles, and other public installa
tions. Where alleys are not pro
vided, the easement shall not be 
less than 5 feet in width on each 
side of the rear lot line. Also a 
minimum width of 5 feet shall b e 
along each side line, where it is 
necessary for poles, wires, con
duits, storm sewers, and sanitary 
sewers. Heat, water, and gas 
mains could also have similar re
quirements. Easements of greater 
width may be required alo·ng or 
across lots where it is necessary 
for the extension of main storm 
and sanitary sewers, where both 
water and sewer lines are located 
in the same easement, or for other 
utilities of importance. 

Building Lines. Building lines 
are arbitrary lines parallel to the 
street beyond which it is restrict
ed for the construction of build
ings. Building lines are also called 
set back lines, for they regulate 
the distance that buildings are set 
back from the street. Before plats 
are drawn up the engineer should 
consult the zoning ordina·nces in 
that specific area for the building 
line regulations. If there are no 
such specifications listed the de
signer should set up his building 
lines in accordance with the best 
development of the property. 

Recreational Areas. If no rec
reational areas are available with-
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in reasonable limits, the engineer 
should design such areas. L ow 
lying areas and other land uneco
nomical for building are recom
mended for parks and other open 
spaces. The time of obtaining as 
many lots from a piece of prop
erty as possible is fading from the 
modern subdivision design. 

As can be observed from the 
preceding material, the engineer 
has to consider many details in 
planning his layout. He not only 
is responsible to the owner to get 
the best economic use out of the 
area with as many lots as possible 
for good design, but he is also re
sponsible to the community and 
to the future owners of the lots. 
Besides meeting the requirements 
for streets, cul-de-sacs, blocks, 
lots, alleys, and easements, the 
engineer will be expected to also 
meet astic requirement. Through 
recreational areas, open spaces, 
and other means the engineer 
should have an attractive layout 
of his layout plans. 

Water Pipes 
The St. Louis County regula

tions state: "where approved pub
lic water supply is reasonably 
accessible or procurable, the sub
divider shall connect with such 
water supply and make it avail
able for each lot in the subdivi
sion." 

The design engineer will be 
called upon to design the sizes 
and locations of water lines to be 
installed in the subdivisio•n. It is 
usually advisable to have the main 
in the center of the street or if the 
street is paved, they should be 
located on one side of the street. 
L ess than 40-50 foot wide streets 
or heavily traveled streets, a main 
may be placed on each side of the 
street with the larger main on the 
side where the first hydrants are 
located, and connected. These 
water pipes should always be be
low the frost line. Water mains 
should in general, not be laid in 
alleys or under pavements. 

Valves. Valves should be placed 
on branches from feeder mains, 
and between mains and hydrants. 
No length of pipe shall be greater 

than approximately 1200 feet and 
preferably not more than 800 feet 
should be left without valve con
trol. In high valve districts the 
distance between valves should 
not be in excess of 500 feet. 
Valves at inter sections should, 
where possible, be placed on the 
smaller pipes, having 2 valves at 
a tee and 3 at a cross. 

Pipe Sizes. When the rate of 
flow in a pipe is known the dia
meter selected should give an eco
nomical velocity, which is on the 
order of 3 to 4 feet per second for 
average flow, and may be 10 feet 
per second for a fire supply. 
Smaller pipes may be chosen to 
give lower first cost but at the 
expense of greater operation and 
pumping cost. In selection of pipe 
sizes the following may serve as a 
guide: 

1. Where no fire service is in
volved, 2-inch pipe may be used 
for not more than 300 ft. and no 
more than 1,300 ft . of 4-in. pipe. 
Where pipes are connected at 
each end to larger mains, and no 
fire service is involved, 2-or 3-in. 
pipes may be 600 ft. long, and a 
4-in. pipe may be 2,000 ft. long. 
No pipes smaller than 6-in. should 
be used where fire service is 
involved. Above 600 ft . in length, 
fire-service pipes should be at 
least 8 in. in diameter. 

2. Pipes should be inter con
nected at intervals not greater 
than about 1,200 ft . Dead ends 
should be avoided. 

3. Arterial mains should be 
duplicated not laid in the same 
street or on the same route. 

Water is needed in quantity for 
beverage, sewage, and fire protec
tion. An average of 100 gallons 
per capita per day is assumed as 
a good estimate on the quantity. 
This rate will be greater: (1) 
where there are large commu
nities, (2) hot dry climates, (3) 
where pressure is high, ( 4) where 
quality is good, (5) where cost is 
low, (6) where sewers are avail
able, and (7) where meters are 
not used. The installation of 
meters is shown to decrease the 

(Continued on page 18) 
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Opportunities are better than 
ever at Bethlehem Steel I 

What has Bethlehem Steel been doing lately? 
... designing and building nuclear-powered naval vessel s 

. moved into n ew research laboratories unexcelled by those of any industry 

... building n ew mills, the last word in steelmaking technology 

fabricating and erecting steel work for the nation's great structures 

Beth I chem Steel is one of th e la rgest 
steel producers . .. one of the larg
est industri a l corporations .. . one 
of the la rgest structural steel fabri
catin g a nd erecting operations . . . 
a nd the largest privately owned 
shipbuilding a nd ship repair or
gan ization . 

I3 u t mere size is only a part of the 
story . Throughout Bethlehem Steel 
t he key word is new. N ew faci li ties , 
new products, new ways of doing 
t hings-exciting-new developments 
providing rewardin g careers for 
able a nd energetic young men who 
join t his organization through the 
Loop Course. 

What is the Loop Course? 

The Loop Course is our program 
designed specifically to train men 
for management careers . New loop-

ers report to ou r general head
quarters in Bethlehem, Pa., ea rly 
in July . Th ey a ttend a basic course 
of fi ve weeks, including talks and 
discussions by top Compa ny offi
cia ls, educational films , and d aily 
plant visits (this circuit, or "loop" 
through a steel plant, is what gave 
the course its name ). The Loop 
Course is not a p robationary period. 
After complet ion of the basic 
course, every looper receives his 
first assignm ent, wh ereupon he 
goes through anoth er, more spe
cialized, training cou rse before be
ginning actual on-the-job training. 

Loopers are Career Men 

'vVe select qualified men for the 
Loop Course on the basis of their 
potential for careers in manage
ment. I n most yea rs we en roll over 
a hundred graduating seniors, most 

BETHLEHEM 

of them engin eers. There a rc about 
2,000 loopers on t he job today at 
Bethlehem, at a ll levels of man
agement, in our General Offices, 
and in a ll of our diverse operations, 
which include steel a nd manu fac
turing plants, resea rch, sa les, min
ing, fabricated steel construction, 
a nd shipbuilding. 

Read Ou r Booklet 

The eligibility req uirements for 
the Loop Course, as well as how 
it operates , a re more full y covered 
in our booklet, "Careers with 
Bethlehem Steel a nd the Loop 
Course." Copies a re available in 
most college placement offices , or 
may be obtained by writing to 
M anager of Personnel, Bethlehem 
Steel Company, Bethlehem, Pa. 

An equal opportunity employer 

STEEL 



Engineering News 

LASER BEAM 
ZIPS THROUGH DIAMONDS 
General Electric engineers have 

recently used the high-energy 
light beam of a Laser to strike 
holes in diamonds. The holes 
were bored in 200-millionths of a 
second-the light beams striking 
with explosive force and generat
ing temperatures in the order of 
10,000 degrees F . The industrial 
diamonds used in the experiments 
were about ¼ inch in diameter, 
and the holes drilled were ap
proximately 20/ l000ths of an inch 
in diameter. Analysis of the dia
monds revealed no structural 
damage resulting from the drill
ing. 

The experiments point the way 
to high speed, inexpensive tech
niques for machining all sorts of 
extremely hard materials. Laser 
light has also been used by G-E 
engineers to pierce stainless steel, 
tungsten and other tough metals. 
In all of these experiments the 
pencil-thin, coherent light beam 
was further concentrated by plac
ing a focusing lens between the 
Laser "gun" and the workpiece. 

Diamonds and other materials 
can also be cut by an electron 
beam technique, but the Laser 
method promises a number of ad
vantages, including lower cost 
and higher operating speed. The 
electron beam must be operated 
in a vacuum, which is not re
quired for the Laser. The Laser 
experiments were conducted at 
room temperature, but even high
er energies could be achieved by 

Page 16 

cooling the ruby crystal, heart of 
the device, with liquid nitrogen. 

CONCRETE AND THE NEW LOOK 
Architecture made news in 

May, 1962 at the American Insti
tute of Architects convention 
when the practitioners of the most 
useful of arts did some public 
soul searching. At the meeting, 
many architects voiced their dis
satisfaction with the uninterest
ing building forms and facades 
which have dominated our con
struction scene in rece·nt years. 

The call has been sounded for 
greater imagination in building 
shapes and surfaces-c u r t a i n 
walls, roofs and building frames; 
and for greater utilization of the 
technological advances that have 
been made in construction mate
rials and methods. In both of 
these areas concrete has been a 
leader. Multiplanar curtain wall 
panels; curved, serpentine and 

STEV E RICHARDS, C.E. '65 

geometrically shaped frames; and 
the fantastic shapes of shell roofs 
permit architect's imaginations to 
run practically unfettered. 

An outstanding example of this 
new look in architecture and tech
nology is the national office build
ings of the American Baptist 
Convention, Valley Forge, Pa. 

Anyone who has seen the 
structures can readily appreciate 
the turnpike phenomenon for 
they are compellingly eye-catch
ing. And yet there is a peaceful 
solidarity about them that pre
cludes any of the crassness that is 
sometimes associated with the 
term "eye-catcher." 

M o d e r n concrete technology 
has freed designers of the neces
sity of adhering to any set group 
of building shapes or wall tex
tures and designs. It has also 
made possible a never-before 
known control of concrete's phys
ical characteristics. Now that 
concrete is being used for such 
a wide variety of architectural 
and engineering purposes, it is 
imperative that its performance 
be controlled in many respects
strength, workability, appearance, 
durability, setting time and per
meability. Fortunately, concrete 
technology has kept pace with 
expanding applications. This is 
witnessed by improved batching 
and m1xmg equipment, better 
ready mix trucks, effective ad
mixtures, quality-controlled ag
gregates and cements, and much 
greater insight-in the laboratory 
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and in the field-into the means 
of achieving the desired proper
ties in the concrete for the job 
at hand. 

As late as the early 1900's con
crete design was largely empirical. 
Especially in connection with the 
proportioning and selection of co·n
crete ingredients was there great 
ignorance and confusion. The re
lationship between water content 
and strength had not been dis
covered. The effect of aggregate 
composition, gr ad u a ti on and 
cleanliness on concrete soundness 
was not known. Mixing and plac
ing practices were hit-or-miss. All 
of these factors resulted in widely 
varying concrete quality. 

Thanks to efforts of the early 
concrete producers and materials 
manufacturers and to the work of 
some professional groups, a great 
deal of science has been mixed 
with the art of concrete construc
tion. 

By a fortunate set of develop
ments, maturity in concrete con
trol-quality materials, improved 
ready-mix equipment, enlighten
ed handling and placing practices 
-and the new trend in architec
ture-freer building forms, great
er variety in texture and color
have occurred simultaneously. 
The result is the logical construc
tion material for the new architec
ture is ready for the challenge. 

NEW METAL SPRAY 
MOLD TECHNIQUE 

A rapid method for spraying 
low melting alloys against inex
pensive silicone rubber molds to 
produce outstanding high quality 
yet low cost duplicate models , 
prototypes and engineering sam
ples has been developed by Gen
eral Electric's Tool Development 
Laboratory in cooperation with 
the company's Silicone Products 
Department. 

The system makes it possible to 
reproduce parts at the rate of 10 
per hour from a single silicone 
rubber mold. According to D. E. 
Dutt and H. S. Mather of G.E.'s 
Tool Development Laboratory, 
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the technique involves bombard
ing the silicone rubber mold with 
globules of finely divided molten 
metal that flatten and rapidly 
cool as they strike the surface of 
the rubber. Extremely small in 
size, the globules fill all crevices 
in the mold resulting in precise 
reproduction of all surface detail. 

The spray gun operates from 
shop air line pressures and is 
equipped with a built-in electric
ally heated melting pot. 

Molds used in the system are 
formed from G.E.'s RTV-60 liquid 
silicone material. The material is 
applied as a liquid and cures with 
the addition of a catalyst to a 
tough, resilient silicone rubber. 
Basically, the method calls for 
placing the master pattern in a 

mold box and pouring the cata
lyzed silicone material over it 
until it is completely covered. The 
catalyzed RTV silicone material 
cures at room temperature (about 
24 hours for most small molds) . 
Where extremely close tolerances 
are required, cure of catalyzed 
RTV material can be effected 
under pressure, which tends to 
eliminate the possibility of air 
bubbles causing any distortion. 
After complete cure, the pattern 
is removed. The mold is then 
sprayed with a graphite material 
suspended in a volatile liquid to 
prevent the metal from rebound
ing from the smooth surface of 
the rubber during the spraying 
operation. A material used for 
this purpose is a commercial aero
sol preparation identified as Mir
acle DGF-123. The surface treat
ment with graphite is repeated 

prior to the first five or six metal 
spraying operations, but is not 
generally necessary thereafter. 
The final step is the actual build
up of the part by spraying the 
metal on the face of the mold to 
the desired thickness. 

G.E. says the metal spraying 
technique is advantageous be
cause the metal is deposited in a 
relatively cool state, eliminating 
surface crystallization and reduc
ing heat warpage of the mold and 
part. A significant advantage is 
that this is believed to be the first 
time that the benefits of a rubber 
mold have been successfully uti
lized in making molded metal 
parts. The use of a rubber mold, 
for example, makes it possible to 
reproduce parts with deep under
cuts and other irregular config
urations without the necessity for 
constructing complicated two part 
r igid molds. 

Other advantages cited are: 
elimination of the need for a part
ing agent and final polishing of 
the cast part; negligible mold 
shrinkage; high temperature re
sistance of silicone rubber (up to 
600 °F) ; and the extremely high 
accuracy of detail possible with 
molds made from GE RTV-60 
liquid silicone material. 

The new technique is expected 
to be of value in industries where 
small models, prototypes and en
gineering samples are required , 
as in the appliance, aircraft, auto
mobile, electrical, and electronic 
fields. 

NEW M EDICAL 
TELEVISION-MICROSCOPE 

SYSTEM 
The most exacting surgical 

techniques-those of micro-sur
gery-are now being taught to a 
greater number of doctors 
through the use of newly devel
oped closed-circuit television mi
croscope systems. This vital ad
vance in both the teaching and 
performance of micro-surgery has 
been in process of development 
over the past two years by Allen 
B . Du Mont Laboratories. 

(Continued on page 18) 
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Pipe protected by inherent immunity 
Made only of clay ... but carries any type of wastes ... even acid 

C LAY pipe ... and only clay pipe .. . will not rust , rot, corrode or 
in any way disintegrate, regardless of the wastes it carries. Why 
is this true? Because clay is inert. Nature made it this way. Thus, 
it is completely immune to the attacks of acids, alkalis and sewer 
gas. And despite man's efforts, this inherent immunity has never 
been duplicated. 

Immunity to chemical destruction means many things. Prob
ably the most important is countless years of service, without 
the slightest worry that new wastes from our ever-changing times 
will destroy the sanitary sewers you build today. 

Specify vitrified clay pipe for your sewers .. . clay pipe made by 
Dickey. You can't buy a better pipe .. . anywhere. 

W. S. DICKEY CLAY MFG. CO. 

Birmingham , Alabama • Meridian, Mississippi 
Chattanooga, Tennessee • St. Louis, Missouri 
Kansas City, Missouri • San Antonio, Texas 

Texarkana, Texas-Arkansas 

If it's mad e of clay it's good .. 

PLANNING ENGINEER 

(Continued from page 14 ) 

consumption of water by 30 to 
40 1/,. Knowing the quantity and 
assuming a velocity it is possible 
to calculate the diameter of the 
pipe to be used. These pipes will 
be laid in a similar manner as the 
sewer pipes discussed in part II 
of this paper. 

(To be concluded in Jan. issue) 
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Providing imp roved sanitation for better liv ing 

~ICKEV 
~ an;ta,y salt-gl azed clay p;pe 

If it 's mad e by Dickey it's better 

ENGINEERING NEWS 
( Continued from page 17) 

Basically the system utilizes a 
new sub-m iniature Du M ont tele
vision camera that weighs only 
22 ounces. Cylindrical in shape, 
th e camera head is but 13/s inches 
in diameter and is ten inches long. 
The camera utilizes the optics of 
a Zeiss operation microscope and 
the system has a control console 
with a 14 inch television monitor 

with the microscopic image ob
served on one or more 17 inch 
high definition monitors for group 
viewing of operative techniques. 
These previously could be seen 
only by the operating surgeon
and possibly one observer utiliz
ing a one-side viewer of the mi
croscope. The display monitors of 
the new system can be located as 
far as 2,000 feet away from the 
TV camera-microscope. 

The new closed-circuit televi
sion-microscope system is now in 
use at Polyclinic Hospital in New 
York where it is being success
fully utilized in the teaching and 
observation of Stapedectomy (in
ner ear surgery) . 

Dr. Alan Scheer, chief of oto
logy at New York Polyclinic h as 
fo und that the large size display 
of the operative area enables a 
large group of surgeons to study 
carefully the surgical techniques 
d u r in g actual operations that 
could ordinarily be watched with 
difficulty by only one doctor. A 
further advantage of the new Du 
Mont-Zeiss TV-Microscope combi
nation is that the large area tele
vision picture permits greater as
sistance during an operation by 
consultants, assistants, and other 
medical personnel. 

Additional features of the Du 
Mont MTS 1000 television-micro
scope system include complete 
ruggedized transistorization of the 
closed-circuit camera head, and 
high resolution horizontally and 
vertically for a maximum view
ing clarity. The system can be 
u sed with a broadcast type sync 
generator. 

Primary among the many prob
lems solved by Du Mont/Fair
child in development of the sys
tem were those of both weight 
and size of the camera head so 
that the delicate balances of the 
microscope would not b e upset 
by weigh t of the television cam
era head. The perfection of a 22 
oz. TV camera answered this 
problem, while that of optics was 
solved by a direct coupling to th e 
microscope's lens system. 

( Continued on page 20) 
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Garrett's Life Support System Sustains 
America's First Orbital Astronaut 

Garrett has provided the environmenta l sys tem 
vital to the space flights of the NASA-McDonnell 
Proj ec t Mercury capsu le . Thi s 89 lb sys tem 
con tro 1 s gaseous composition, tern perature and 
pressure within the capsul e for both suborbital 
and orbital fli ght. 

The system automatically maintains an oxygen 
atmosphere within a specified pressure range in 
suit and cabin circuits durin g a ll phases of fli ght. 
It also removes carbon dioxide, water and solid 
particles from th e oxygen, and control s the 

temperature and humidity to comfortable levels 
within the pressure suit. In addition, the system 
coo ls electronic equipment within the capsul e. 

Garrett a lso designs, develops and manufac
tures many other major systems and components 
for aircraft, space and industry. 

For furth er information about other interesting 
projects and career opportunities with The Garrett 
Corporation, write to Mr. G. D. Bradley in Los 
Angeles. 

Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Lo s Angeles 9, 

California • Phoenix, Arizona• other divisions and subsidiaries: Airsupply-Aero Engineer

ing • AiResearch Aviation Service• Garrett Supply• Air Cruisers• AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett lnternatiorTal S. A. • Garrett (Japan) Limited 



ENGINEERING NEWS 
(Continued from page 18) 

NEW BABCOCK & WILCOX 
MARINE REACTOR 

E x p e r i e n c e and know ledge 
gained from building the power 
plant of the N.S. Savannah, the 
world's first nuclear cargo-pas
senger ship, has led to the devel
opment of a more powerful and 
compact yet less expensive ma
rine propulsion reactor. 

The new unit was announced 
in Seattle, Washington, by R. H . 
Harrison, general manager of the 
Atomic Energy division of the 
Babcock & Wilcox Company, 
which designed and built the Sa
vannah's reactor system. It is ex
pected to put nuclear shipping in 
a cost area competitive with com
mercial shipping, he said. 

Weighing 685 long tons or about 
25 % of the N.S. Savannah's re
actor system, the new plant will 
fit into the same area as conven
tional oil fired marine boilers. 

With the new design, designat-
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CIVIL ENGINEERS: 
Prepare for your future in highway 

engineering-get the facts about new 
DEEP-STRENGTH (Asphalt-Base) pavement 

With today's "giant step forward" in pavement engineering
DEEP-STRENGTH (Asphalt-Base) pavement-there is need for 

engineers with a solid background in the fundamentals of 
Asphalt technology and pavement construction. 

Because new DEEP-STRENGTH Asphalt-base 
construction provides the most durable, most 

economical pavement modern engineering science 
has developed, Interstate and primary superhigh

ways in all parts of the country are being built with 
advanced design DEEP-STRENGTH Asphalt pavement. 

Already, more than 90% of America's paved roads and 
streets are surfaced with Asphalt. And Asphalt pavements 

have successfully kept America's wheels rolling since 1876. 

Your contribution-and reward-in our nation's vast road
building program can depend on your knowledge of modern 

Asphalt technology. So, prepare for your future now. Write for 
your free "Student Kit" about Asphalt technology. 

ed CNSG (Consolidated Nuclear 
Steam Generator), advancements 
made in the reactor core permit 
fuel costs of less than 2.5 mills per 
SHP-HR and unsubsidized trans
portation costs of $34.75 per ton. 

These cost figures were based 
on an economic analysis prepared 
in conjunction with the Maritime 
Administration and use their lat
est conception of a 23 knot cargo 
ship equipped with the new 
CNSG reactor system based on 
27,500 SHP. 

The analysis showed that the 
overall unsubsidized cost to be 
the same as for a conventional 
ship when operating on essential 
trade routes from the East Coast 
of the United States to Japan, 
B & Wadded. 

The CNSG is an improved pres
surized water reactor which has 
its core and steam generator in 
the same pressure vessel. The 
design draws heavily on the tech
nology Babcock & Wilcox experi
enced in designing and building 

The Asphalt Institute 

pressurized water reactor systems 
for the N.S. Savannah and Con
solidated Edison's Indian Point 
atomic electric generating station, 
in Buchanan, N .Y. 

Based on this experience, a 
CNSG system will be econom
ically competitive since there is 
no requirement for extensive re
search and development or a pro
totype. 

Economic studies were based 
on the assumption that the power 
plant is the second of its kind to 
be built. Based on a five ship 
package with "second of a kind" 
design, capital costs for a nuclear 
power plant will be $4.9 million 
per ship. 

They laughed when I stood up 
to sing. 

How did I know I was under 
the table. 

"" You know the definition of a 
redhead-a Communist outhouse. 
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ALMAR 18 STEEL 
Anticipating space explorers' 

demands for bigger units of tough
er metal, Allegheny Ludlum Steel 
Corporation is rolling one of its 
most promising alloys-Almar 18 
steel-in huge plates that can be 
made into casings for the largest 
rockets yet planned. 

The mammoth plates are 120-
inches wide, 360-inches long and 
% -inches thick. The single plate 
weighs more than one and one
half tons. 

Allegheny Ludlum's Almar 18 
series-known generically as the 
Mar-Aging steels-is unique be-
cause it achieves high strength 
through a simple heat treatment 
at 900 °F without quenching. This 
hardening or aging treatment 
causes virtually no distortion or 
change in size. 

Yield strengths in the Almar 18 
series of steels range from 200,000 
to 280,000 pounds per square inch 
with high-notch toughness. 

The new high strength alloys of 
the Mar-Aging group have been 
available to industry for a rela
tively short time. But they have 
been quick to catch attention of 
the aero-space industry. 

The shipbuilding industry is 
also considering the Mar-Aging 
steels for construction of naval 
hulls. In fact, the new alloys are 
finding markets anywhere there is 
a need for the unique combination 
of strength, toughness and sim
plicity of heat treatment. 

Allegheny Ludlum has produc
ed the Mar-Aging steels in all the 
forms available in stainless steels. 
The company has melted over 70 
heats ranging from 1,000 to 35,000 
pounds in all of the several com
position variations of the alloy 
family. 

The big plate is the largest of 
the new alloy yet rolled by Al
legheny Ludlum. One official ex
plained the plate was produced to 
establish capabilities. He said 
space projects aimed at the moon 
already have set up specifications 
for rocket casing 260 inches in di
ameter. 
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NEW PAPER 

FOR ENGINEERING DRAWINGS 

A :new paper wh ich copies engi
neering drawings, simply by ex
posure to ultra-violet light, was 
introduced recently by Copyma
tion, Inc. 

The paper, called "UV-Dri," 
needs no processing with liquid 
chemicals, gases or heat to devel
op a sharp, permanent image, ac
cording to Sydney A. Harvey, 
president of Copymation. He 
called the one-step, dry-process 
paper "a unique and revolutionary 
development in the field of tech
nical reproduction." 

"Tests show that UV-Dri can be 
used in all existing diazo machines 
of major makes," Mr. Harvey said . 
He explained that use of this 
paper will cut costs and mainten
ance because developer units are 
by-passed. 

"We see diazo as our most 
immediate potential market; ap
proximately $100,000,000 is de
rived by manufacturers from the 
sale of diazo paper each year," he 
said. 

UV-Dri's special coating reacts 
to ultra-violet light through trans
parent or translucent originals or 
engineering drawings. Dark lines 
on originals show up white on 
UV-Dri-a reversal process as in 
blueprints. 

The new paper will be sold ini
tially in a blue color. Other 
colors successfully produced so 
far in laboratory tests include 
violet, red and green. Finishes 
range from matte to high gloss. 
Various weights of paper have 
been developed. 

Shelf life of UV-Dri is virtual
ly "permanent", thus superior to 
whiteprints or blueprints for in
door use. Extensive testing shows 
that UV-Dri does not fade notice
ably indoors. 

The company simultaneously 
demonstrated a machine designed 
exclusively for UV-Dri, essential
ly a diazo machine without a de
veloper unit. 

NEW POLYVINYL CHLORIDE 

DRY BOX GLOVES 

A dry box glove of new py lox 
polyvinyl chloride is rece1vmg 
considerable attention for spe
cialized industrial and scientific 
applications reports the manufac
turer, the Pioneer Rubber Com
pany. 

The new glove delivers excel
lent performance ratings in high 
concentrations of ozone, nitric 
acids, a·nd other exceptional oxi
dizers. Because they are sulphur
free, the pylox gloves can be used 
successfully under controlled at
mospheric conditions, often re
quired for such work as inert gas 
welding. 

For many years, Pioneer has 
manufactured Stanzoil milled ne
oprene dry box gloves. These 
have been used in various atomic 
energy installations and for other 
areas of specialization. With the 
introduction of this pylox poly
vinyl chloride glove, the manu
facturer feels its radically new 
material will provide additional 
applications for these and other 
fields of specialized interest. The 
new pylox glove is not intended 
to take the place of the milled 
neoprene models, but offers its 
own unique and valuable charac
teristics, developed after many 
years of research. 

As the world's largest manu
facturer of dipped rubber prod
ucts, Pioneer maintains a full 
scale program to assist industrial, 
technical, and scientific glove 
users with specific problems. A 
factory technical representative is 
available for individual consulta
tion at plant sites. Research and 
product developments are co·n
ducted on a continuing basis by 
Pioneer, which has provided hand 
protection services to glove users 
for over 40 years. 

Inquiries for information per
taining to hand and product pro
tection may be directed to the 
Pioneer Rubber Compa·ny, Indus
.trial Products Division, Willard , 
Ohio. 
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We went to the mountain to 
make 1963 Ford-built cars 

go 30,000 to 100,000 

miles between major 
chassis lubrications 

Quite a task faced Ford Motor Company 
engineers when they set out to eliminate the 
traditiona l trip to the grease rack every 
1,000 miles. 

Like Mohammed, they went to the mountain
Bartlett Mountain on the Continental Divide in 
Colorado. More molybdenite is mined there 
than in the rest of the world combined. And 
from molybdenite ore comes the amazing 
"moly" grease that helps extend the chassis 
lubrication intervals for Ford -built cars. This 
grease sticks tenaciously to metal , stands up 
under extreme pressures and resists moisture, 
pounding and squeezing. It is slicker than 
skates on ice! 

New, improved seals were developed. Bushings, 
bearings and washers of many materials were 
investigated. Slippery syn thetics, like nylon 
and teflon, were used a number of new ways. 

The search for means to extend chassis lubri
cation also led to New Orleans-where 
experimental suspension ball joints tested in 
taxicabs in regular service went two years 
without relubrication. 

It took time. And ingenuity. But the effort paid 
off when Ford-built cars were the first to build 
in chassis lubrication good for 30,000 miles or 
two yea rs-whichever came first. 

Another assignment completed-another 
"Ford First" and another example of how Ford 
Motor Company provides engineering leader
ship for the American Road. 

M O TOR C O MPANY 
The American Road , Dearborn , Michiga n 

PRODU C T S FOR THE A ME RICAN ROAD• TH E HO M E 
THE FARM • INDUSTR Y • AND THE AG E O F SPACE 



Boy, am I burnt at your old 
editor this month!! Last month 
I had a nice article all ready to go 
and what did he do? Put it in 
file 1 (that's the trash can). Some 
excuse about having 32 pages and 
it would be impractical and un
economical to insert another page 
just for SLIPSTICK SAM. NON
SENSE!!! By the way what hap
pened to all those letters and 
goodies you people were supposed 
to send me? Is the editor filing 
those too? 

Well, p olitical breezes are again 
blowing across the Campi and 
through the Columns. A bit early 
this year perhaps, but this in it
self is not entirely a bad sign. 
Campus political campaigns are 
traditionally marked by a certain 
degree of apathy both on this 
campus and everywhere for that 
matter. Yes, I've seen quite a few 
big politicians and their parties 
both come and go. B en Martin, 
Tom Field, Don Wolfe, C. L . Hol
dren, Roger Bridges are only a 
few of the more recent ones, and 
of course they were the winners 
-some years there were losers 
too. Y ou see all winners did not 
have or ganized opposition, al
though in some years there have 
been rather heated and vigorous 
campaigns. For i n s t a n c e two 
years ago saw Rodger Bridges 
win a very heated and hotly con
tested race. It was the first year 
for th e United Campus party 
which seemed to spring forth 
from the remnants of the old Mis
sou ri R eform party. The U .C . 
party as it is still called won the 
race that year from the Students 
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Shamrock Sez 

for Positive Action (S.P.A.) in a 
campaign that featured debates 
betwee·n the two presidential can
didates, parades, floats-balloons
ballyhoo, and snake-dances. The 
race culminated in some very 
controversial administrative ac
tion and the results were thrown 
out, and another election (com
pletely devoid of any fanfare or 
campaigning-even lapel buttons 
were forbidden) took place. U .C . 
had won in a clean sweep in the 
first election and proceeded to 
pile up landslide margins in the 
second. Many were happy with 
the results and satisfied w ith the 
administration of student affairs 
during the year following the 
election. It had been a very un
usu al campaign in many ways. 
"Politics make for strange b ed 
partners" is the way an old saying 
goes. That year saw Engineers 
aligned with the A ggies, in fact, 
then Engine Club President Glen 
Barton was instrumental in th e 
birth of the U .C . party. Well, we 
got results that year at least by 
comparison with other years. We 
got a campus bus, stop days be
fore finals and numerous things 
we wanted or thought we wanted. 

Then came last year, and with 
it apathy returned. With no op
position everyone tried to climb 
on the b andwagon and the result 
was that the lack of competition 
seemed to stifle the drive of some 
of the candidates as well as the 
interest of the student body in 
general. Thus no campaign, no 
issues, n o real controversy, a·nd 
no real promises to the student 
body to be push ed for very hard 

SLI PST I CK SAM, B.S. '98 

with the result that the overpop
ulated party had more infighting 
for the spoils of victory than it 
h ad interest in improving campus 
policies. N ow already the split 
h as come, some of those elected 
last year as candidates of the 
party have openly split with it. 
From the remains of the old 
S .P .A . party has come its su c
cessor University Students Alli
ance (U.S.A .) , The personnel of 
b o t h p a r t i e s has of course 
changed over the last two years; 
however, much of the organiza
tional alignment seem s to h ave 
carried over. So the political 
scene shapes up this year to be 
potentially p roductive from the 
standpoint of the dissatisfied stu
dents (aren't all students dissatis
fied about something), so let's 
voice these gripes this year, let's 
mak e our needs known (like let's 
get off for Christmas next year 
before the twenty-second! ) , and 
let's mak e the Engineers felt as a 
political force on campus again 
this year. If we did it two years 
ago, we certainly can do it again. 
If U.C. can offer u s again what it 
did two years ago, then let's get 
going. L et's motivate, let's acti
vate, let's get w ith it and let's 
ENGINEER politics this year. 

And speaking of politics, some 
dirty politics is occurring in the 
I.E. department. Since when does 
member ship in A.I .LE. and at
tendance at A.I.LE. meeting have 
a column in the role b ook ???? 

That's all this month so k eep 
them sliding and k eep them 
greased , for nothing beats a light
n ing fast slipstick. 
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BULi.ARNEY 

Co-ed: "I had a date with an 
absent-minded professor last 
night." 

Co-ed No. 2: "How do you know 
he is absent-minded?" 

Co-ed: "He gave me a zero on 
a quiz this morning." 

oTo 

Once upon a time, as the story 
goes, the fence between Heaven 
and Hell broke down. Satan ap
peared at his side of the broken 
section and called out to St. Peter: 
"Hey, St. Peter, since all the engi
neers are over on your side, how 
about sending a few to fix the 
fences?" 

"Sorry," replied St. Peter, "my 
men are too busy to fix fences ." 
And besides you have all the 
Aggies on your side anyway. 

oTo 

Professor: "You m the back of 
the room, what was the date of the 
signing of the Declaration of Inde
pendence?" 

"I dunno." 

"You don't, eh? Well then, do 
you know when the battle of Bull 
Run was fought?" 

"Nope." 

"You don't! I assigned this 
study last week. What were you 
doing last night?" 

"I was out drinking beer with 
a couple of buddies." 

"You were! How dare you 
stand there and tell me a thing 
like that! How do you expect to 
pass the course?" 

"Wal, I don't mister. Ye see, I 
just come in to fix the radiator." 
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The bandage-covered patient 
who lay in the hospital bed spoke 
dazedly to his visiting pal: 

"Wh-hat happened?" 
"You absorbed too many last 

night, and then made a bet that 
you could fly out the window and 
around the block." 

"Why," screamed the beat-up 
C .E., "didn't you stop me?" 

"Stop you, hell, I had $25 on 
you." 

oTo 

"Give me a double shot quick, 
before the trouble starts!" 

The bartender did and he 
drank it. 

"Give me another double shot 
before the trouble starts!" 

The bartender did and being 
puzzled, asked, "Before what 
trouble starts?" 

"It's started now. I haven't any 
money." 

oTo 

Ch. E.: "I just bought a skunk." 
M. E.: "Where you gonna keep 

'im?" 
Ch. E.: "Under the bed." 
M. E.: "What about the awful 

smell?" 
Ch. E.: "He'll just hafta get 

used to it like I did ." 

oTo 

Date: "You remind me of the 
ocean." 

E. E.: "You mean I'm wild , ro
matic, and restless?" 

Date: "No, you make me sick. " 

oTo 

People who live in glass houses 
might as well; everybody knows 
they do. 

"Ah wins." 
"What you got?" 
"Three aces." 
"No you don't. Ah wins." 
"What you got?" 
"Two eight's and a razor." 
"You sho do. How come you is 

so lucky? " 
oTo 

Patient (to beautiful nurse) : 
"I'm in love with you. I don 't 
want to get well." 

Nurse: "You won't. The doctor 
saw you kissing me and he's in 
love with me too." 

oTo 
"There a woman peddler at the 

door." 
"Show him in and tell him to 

bring samples with him." 
oTo 

A note from the MU sports de-
partment: No athlete will be 
awarded a letter this season unless 
he can tell at a glance which letter 
it is. 

oTo 
If every boy in the U . S. could 

read every girl's mind the gaso
line consumption would drop off 
fifty per cent. 

oTo 
Two Irishmen had landed in the 

United States and had taken a 
room in a seaside hotel. To their 
surprise they were attacked by 
mosquitoes, an insect ·new to 
them. 

They turned out the lights and 
craw led under the sheets. Larry 
peeped out, just as a firefly flitted 
in through the window. 

"It's no use, Mick ey!" he 
groaned . "They come back wid 
lanterns looking for us!" 
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It is customary to give gifts at Yuletide to the young, 
who have scant sympathy for your financial plight. A lovable 
big brother you had better be. 

THIS WILL DO IT • 

BROW NIE STARMITE Outfit-camera (weighing only 8 ounces 
including built-in flash ), film , flashbulbs , batteries, instructions. 
First package to be opened on Christmas morning for instant 
fun. Useful on parties and school projects. Educational. Trot 
down to the nearest camera counter, take care of the matter, 
and get it off your mind. Doesn't cos t much. Leaves you 
pecuniary margin in selecting a gift for the Fair One, should 
you be so lucky. 

Kodak beyond the snapshot. 
(random notes) 

• • 

How lo make a double bond- The man 
on the left joined our Synthetic Chemicals Division softball 
team season before last as an outfielder. The one in the middle 
plays very little softball . 
He plays ce nter on the 
Synthetic Chemicals Divi
sion basketball team. The 
man on the right is well
acquainted with both of 
the other boys, since he 
manages both the softball 
team and the basketball 
team. In addition, he had 
been asked to make l ,4-diphenyl-1,3-butadiene. 

The outfielder and the basketball center mentioned that they 
had developed a new synthesis for olefins via a phosphonate 
intermediate. Well , not exactly new but much faster, easier to 
work, and better yielding than the prior art had afforded . 

"Give," said the ma nager. 

" Run the Michaelis-Arbuzov reaction and make some 
diethyl benzylphosphonate ," said the outfielder. " That 's 
(C 2 H , O )2 P(O)CH2 C 6 H , . The benzyl group on it will hook on 
exothermicall y to a lmost a ny aldehyde. The carbonyl oxygen 

The Sun play- Neutrons aren't much good by them
selves for ex posing photographic materials. Yet a mere few 
thousand thermal neutrons/ mm' can give decent photographic 
images, such as might be useful for neutron radiography (read 
the wine level inside a lead amphora) , neutron diffraction pat
terns, neutron flux measurements, etc. The topic of photo
graphic detection of neutrons is too quiet for our liking. We 
wish to have a little noise. 

It is done by a triple play: thermal neutrons activate ' 0 B to 
emit alphas, which scinti llate ZnS(Ag), which gives off visible 
light that exposes the film. For sharper images at the expense 
of longer exposure time, neutron fans use an activation tech
nique involving an appreciable half-life. There are gadolinium, 

from the aldehyde and a proton from the benzyl come off, 
and a double bond is formed. You have to run the reaction in 
a strongly basic medium. The new wrinkle is to achieve the 
alkalinity you need by 
previously prepared 
sodium methoxide, with 
dimethylformamide as 
your solvent." 

"What happens," add
ed the kibitzer, " is the 
phosphonate reacts with 
the NaOCH 3 in an equi
librium reaction to form 
phosphonate carbanion, which then performs a nucleophilic 
attack on the aldehyde carbon. For what you want to do, your 
aldehyde would be C 6H ,CH = CHCHO. So you get a situation 
like this where the redistribution of electrons leads to formation 
of the new double bond and leaves sodium diethyl phosphate." 

This co lloquy has resu lted no t onl y in the avai lability of 
l ,4-Diphenyl-1,3-butadiene as EAS TM AN 8543 but also of th e 
exceedingly helpful D iethyl Benzylphosphonate as EASTMAN 8559 
and of a reprint of a short paper on the method for anybody 
inte rested . N,N- D imethylformamide is EASTMAN 5870. We forget 
who won the ba ll game. 

which works by an n,y reaction at an optimum thi ckness of 
.074", and dysprosium, which works by /3 decay at a n optimum 
thickness of .023". Such a ne utron converter sheet is exposed 
without the film and then quickly pulled out of the neutron 
flux and put in con tact with the film. Questions like " What 
film? " are answered by Eastman Kodak Company, X-ray 
Division, Rochester 4, N.Y. 

A prominent role in all this has been played by a gentleman 
named Kuan-Han Sun , who once worked for us before his 
interest turned from non-silicate optical glasses to nucleo nics. 
Married one of our x-ray researc hers and took he r off with 
him. Name was Laura M cGillivray. Lovely gal. 

EASTMAN KODAK COMPANY 
Rochester 4, N.V. 

All sorts of products , a ll varieties of scientific 
careers at Kodak for B.S., M.S., or Ph. D . 



AN INTERVIEW 

WITH G.E. 's 

DR. GUY SUITS, 

VICE 

PRESIDENT 

AND DIRECTOR 

OF RESEARCH 

Dr. Suits has manageria l r esponsi
bility far the Genera l Electric Re
search Labara tary and as a member 
af the Company's Executive Office 
he is directly concerned with G.E.' s 
over-all research programs and 
policies. He joined G .E. in 1930 as a 
ph ysicist, and holds 76 potents, is 
Chairman of the Directors of In
dustria l Resea rch, member of the 
No tional Academy of Science, 
Director of American Institute of 
Physics, previous Chairma n o f Nava l 
Resea rch Advisor y Co mmittee and 
Fellow of th e AI EE, AAAS, an d IRE, 
and hos been Vice President an d 
Director of Research si nce 19 45. 

For comp lete informat ion 
a bo ut the se G e neral El ec
t ri c training prog ra ms , a nd 
a copy of Dr. Suits paper 
''The Ne w Eng ineer And His 
Scient if ic Resou rces , " wri te 
to : Personalize d Ca reer 
Plann ing, G e nera l El ect ric 
Company, Sect ion 699-05, 
Sche ne ctad y 5 , Ne w York. 

How Scientists and Engineers 
Work Together in Industry 
Q. Dr. Suits, I've heard a good deal about the scope of your prog ra ms. Is y our 
research mostly in physics and electronic s? 

A. This is a common misconception. The work of the many laborato ries of Gen 
eral Electric "covers the waterfront" in sc ience and in advanced engin ee ring tech
nology. Some laboratories specialize in elec troni cs research, others in atomi c power, 
space technology, polymer chemistry, jet engine tec hn ology, and so forth . Actua ll y, 
the larges t single fi eld represented by the more than 1000 Ph.D. researche rs in 
General Elec tric is chemistry. 

Q . Is this research performed principally by peop le w ith Ph .D . degrees in 
science? 

A. General Electric research covers a broad spec trum of bas ic an d applied work. 
At the Research Laboratory we foc us largely on bas ic scien tifi c in ves tigat ions, mu ch 
as in a university, and most of the researchers a re Ph.D. 's . In oth er Compan y 
laboratories, where the fo cus is on applied science and advanced engineer ing, engi
neers and scientis ts with B.S. and M.S. degrees predomina te. Formal college trai ning 
is an important prepara ti on for research, but research ap titudes, and especiall y 
creative abi lities, are also very importan t qualities . 

Q . What are the opportunities for eng ineers in indu stria l sci enti fic research 
and how do scientists and eng ineers work together in General Electri c? 

A. Class icall y, engineers have been co nce rned with th e problem " how," and 
scientis ts with the ques tion "why." This is st ill true, in general, although in ad
van ced development and in tec hn ological wo rk scien tis ts and engi neers wo rk 
hand-in-hand. Very close cooperation tak es place, espec iall y in the increas ingl y 
important fi elds of new materi als, processes, and systems. Certa inly in General 
Electr ic, a person's inte res t in part icul a r kind s of problems and his ability to ;olve 
them are more important th an the co ll ege degree th a t he holds. 

Q. What does it mean to an engineer to have the support of a large scientific 
research effort? 

A. It means that the engineer has ready access to the co ns tan t stream of new 
con cepts, new mater ials, and n ew processes th at originate in research, and which 
may aid his effort to solve practical prob lems. Contact with resea rch thus provides 
a " wind ow" on n ew scientific developments- wor ld-wide. 

Q . How does General Electric go about hiring eng ineers and scientists? 

A. During each academi c year, highl y qualified techni cal people from General 
Electri c make recruiting visits to mos t co llege campu ses . These men represent 
more than 100 General Elect ri c departmen ts and can di sc uss th e breadth of G.E.'s 
engineering and science opportun ities wit h the s tuden ts. They try to match the 
interes ts of students and the Company, and then arrange interv iew visits. The 
res ult of this sys tem is a breadth of opportunity within one company whi ch is 
remarkable. 

Expe rienced technical people are always welcome, and they are usuall y put in 
contact with a specific Company 9.ro up. Where no apparent matc h of interes ts ex is ts, 
referrals are made throughou t General Elec tric. In a ll cases, one find s techni cal 
men talking to techni cal men in a rea ll y profess ional a tm osphere. 

Q. Are there training programs in researc h for which engineering students 
might be qualified? 

A. There certainl y are. Our 2-year Research Train ing Program at the General 
Elec tric Research Laboratory gives young scientists a chance to work with ex
perienced industrial research scientists befo re carrying out researc h and develop
ment on their own. 

In addition , there are seven Company-wide tra ining programs. Those that attract 
the larges t number of techni ca l grad ua tes are the Engineering an d Science, 
Tec hnical Marketi ng, and Manufacturing T raining Programs. Each in cludes on-the
job experienc~ supplemented by a formal study curri culum . 

Of co urse, not all graduates are hired for training programs. In many cases, 
indi viduals are placed direc tly into permanent positions for which they are s uited 
by ab ility and inte res t. 

GENERAL. ELECTRIC 





What's down under the sea? Hostile 

submari nes? New food sou rces? Biologica l 

wonders like the archaic coelacanth fish? 

'II In many ways, we know more about the 

surface of the moon than we do about the 

sea around us. The sea guard s its sec rets 

in darkness, with pressures that cru sh stee l 

like an eggshell. Rad io waves that put us 

in touch w ith th e stars can penet rate less 

than 100 feet of its depth. ~r Westinghouse 

sc ientists are helping _to unrave l t he sea 's 

mysteries by perfect ing new prec isio n 

inst ru ments for measu ri ng salin ity, acous

tic s, cur rents, p ressures, sea floor con

t ours. ir Westinghouse was the first to 

develop centra li zed eng ine room control 

for oceanog rap hic ships, a development 

t hat wi ll help make hydrograp hic and 

oceanog rap hi c surveying faster and more 

accu rate than ever before. '11 New undersea 

propu lsion methods under invest igat ion at 

Westinghouse involve fu el cel ls, thermo-

electric generators, thermionic converters, 

cryogenic propellants . Strange wo rds, 

strange world. ii For more information con

cerning a challenging career at Westing 

house, an eq ual opportunity employe r, see 

our rep resentat ive when he visits yo ur 

campus, or write L. H. Noggle, Westing 

house Educational Center, Pittsburgh 21 , 

Penn sy lvania. You can be su re . .. if it's 

Westinghouse @ 
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From the Editor's Desk: 

The change from the da,k, cold winter days to the bright, warm spring 

days is upon us . With this change usually comes a feeling amongst students 

of revitalization . The academic year can be seen as a series of cycles . The 

year is started with a certain degree of spirit and drive. This cycle peaks a 

few weeks later and then starts its downhill slide through mid-semester 

exams. About this time Thanksgiving vacation begins and everyone is happy 

and once again encouraged to return to school to put forth his best effort. 

The start of the cycle is once again upon us . 

With the start of the new semester, all students will begin the upward 

drive along the curve . The winter semester, more than the spring, gives the 

student all of natures benefits. The peaks and valleys this semester will be 

more defined due to a single vacation to create outside motivation. 

The one sure way to become involved in this fluctuating function is to 

allow yourself to develop a feeling of apathy . Perhaps the most important 

character trait to be developed during your college career is that of self

confidence and drive. A lackadaisical attitude has no place in industry, school, 

or society. It is usually those who have no real goals in life who fall into this 

situation. They are content to merely go along in their standard ex istence 

from day to day. These people do not make the leaders and executives in 

our society. 

This is the time to evaluate yourself . The uphill swing is still in progress. 

Are you going to continue uphill throughout your years of college? Are 

you going to be a leader or executive once you leave school? Promote a 

feeling of drive within yourself and strive to put forth your best into any

thing you undertake. 

FRONTISPIECE 

Synthetic crystals are inspected as they emerge from the 

growing vessel, three weeks after they were sealed inside at 

Western Electric's Merrimack Valley Works. 

JANUARY, 1963 
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Opportunities are better than 
ever at Bethlehem Steel I 

We will not offer you just a job 
(hut if you're interested in a career, talk it over with us) 

'vVh cn we invite a man to JO!n the 
Be thlehem Loop Course, we are not 
offering him a " job." W e a re in vit
ing him to begin a career. And, for 
that reason, we tra in him- thor
oughly-before he begins his first 
work assignment. 

The Bethlehem Loop Course 

Since its beginning some forty 
years ago, the Loop Course has 
trained about 2,000 men who now 
occupy responsible positions at a ll 
levels of supervision a nd manage
ment. The name comes from the 
fact that members of the course 
make a n observational circuit (or 
" loop" ) of a steel plant during their 
basic training program. 

New loopcrs report to our general 
headquarters in Bethlehem, Pa ., 
e::irly in July . They a ttend a basic 

course lastin g five weeks. It in
cludes ta lks a nd discussions by top 
Company officials, educa tional 
films, a nd d a ily pla nt visits. The 
Loop Course is not a probationary 
period. Afte r completing the course, 
every looper is assigned to a Beth
lehem activity where he receives 
addition a l specia lized instruction 
before beginning actual on-the-job 
training. 

Plenty of Opportunity 

Because of t he size a nd diversity 
of its operations, Bethlehem offers 
unlimited opportunities to "get 
a head." I t's one of the nation's 
la rgest industrial corporations, wi t h 
about 130,000 employees , engaged 
in raw materials mining and proc
essing, basic steelma king, manu
factu rin g of fini s hed products, 
structural steel fabricating and 
erecting, shipbuildin g, and sh ip 
repa ir. W e operate steelma king 
plan ts in the East and on the 

P acific Coast; shipyard s on the 
Atla ntic, Gu lf, and Pacifi c Coasts; 
ma nufacturing units and fabri
catin g works in twelve states; a nd 
sa les offices in most lead ing cities. 
Our new resea rch laboratories, in 
Bethlehem, P a ., a re unexcelled by 
any industry. 

Read Our Booklet 

The eligibility requirements of 
the Loop Cou rse, as well as how it 
operates, a re more fully covered 
in our booklet, "Ca reers with Beth
lehem Steel a nd the Loop Course." 
Copies a re available in most college 
placement offices, or may be ob
t a ined by wri t ing to M anager of 
Personnel, Bethlehem Steel Com
pany, Bethl ehem, Pa. 

An equal opportunity employer 

BETHLEHEM STEEL II 



CHALLENGE IN CALIFORNIA 
IN ALL PHASES OF CIVIL ENGINEERING 

California's far-flung state engineering projects are no boom-time enterprises. 
They are sustained, long-range operations planned to keep pace with the con
tinued growth of the state. They offer employment stability, good salaries, job 
rotation and professional advancement. May we send you details and campus 
interview schedule of our representatives? When writing, please tell us your field 
of interest. State Personnel Board, 801 Capitol Avenue, Sacramento, California. 



The Planning Engineer's Design 

of a Subdivision 

Sewers 

Purchasers of new homes are 
entitled to have yards and homes 
free of water even in times of 
heavy storms. This problem of 
water drainage must be met by 
the planning engineer before their 
homes are built. The St. Louis 
County regulations state: "where 
a public sanitary sewer is in rea
sonable access, the subdivider 
shall connect with such a sanitary 
sewer and provide adequate sew
er lines accessible to each lot. 
These sewer cohnections shall be 
regulated by the State Board of 
Health." The engineer makes pro
file and contour maps of all drain
age ditches and storm sewers, in 
the location. The poiht of runoff 
should also be considered. With 
these computations and notes on 
hand the engineer is able to con
trol culvert sizes and sewer con
struction sizes. 

There are three types of sewer 
system s in u se. They are sanitary, 
storm, and combined sewers. The 
sanitary sewer is exclusively u sed 
for sanitary sewage or industrial 
waste. The storm sewer is used 
for surface drainage only. The 
combined sewer includes both 
separate and storm sewers be
cause it carries both sewage and 
drainage. 
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PART II 

The first step in designing sew
ers for a subdivision is to have 
a profile of the surface of the 
ground along the proposed lines 
of the sewers. The profile will 
give a good picture of the topog
raphy and should show the char
acter of the material to be passed 
through. The profile usually is 
drawn with the vertical scale 10 
times the horizontal scale. 

Sanitary Sewers. Sanitary sew
ers for relatively narrow streets 
should be laid in the center of the 
street. For streets larger than 80 
feet in width it is economical to 
have 2 separate sewer pipes laid 
on each side of the street. The 
saving in length of house connec
tions will be greater than the cost 
of the extra pipline. The designer 
should be familiar with the re
quirements of the state health de
partment on such matters as 
minimum flow per capita, infiltra
tion, and manhole spacing. 

After the designer has decided 
where to propose his sewer lines 
with respect to the street he must 
obtain the elevations of the lines 
from his contours. These contours 
having been obtained in the initial 
survey will give the elevation of 
the proposed sewer lines at vari
ous distances along said sewer 
line. 

The nex+ ctep is to determine 

JAY MUELLER, B.S.C.E. '62 

the quantity of sewage flow which 
can be expected. An estimate of 
the average rate of flow of sewage 
from an area may be based on the 
per capita sewage flow times the 
population in the area. It can ih 
most instances be assumed that 
the density of population will be 
about 20 per acre with an average 
flow of the sewage of 100 gpcpd. 
The rate of infiltration of ground 
water can be assumed as 50,000 
gallons per day per mile of _pipe. 
This rate will be greater u sually 
than is customarily assumed 
under normal conditiohs. For 
specific use it is advisable to re
fer to charts, graphs, and form
ula's in reputable handbooks. 

After the flow has been obtain
ed and the profile on hand it is 
possible to determine the slope 
and diameter of the pipe (sewer) . 
The depth below the ground sur
face is determined. Sewers should 
be sufficiehtly deep to drain cel
lars of ordinary depth. In resi
dential areas, cellars are seldom 
more than 5 feet below the ground 
level. To this depth must be 
added the fall necessary for the 
slope of the house sewer . Six (6) 
inch pipe laid on a slope of 1.67 is 
the common size and slope re
strictions for house sewers. An 
additional 12 inches of depth 
should be allowed for vertical 
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bends in the pipe and the depth of 
the pipe under the cellar. 

The velocity of flow is needed 
and can be calculated by several 
formula's, one being: 

Chezy formula V = Cy RS 

This is the Chezy formula with 
c a constant on the roughness of 
the conduit; R the hydraulic 
radius which is the ratio of the 
flow cross section to the wetted 
perimeter of the conduit (R/ 2 for 
circular pipes); and S the slope of 
the conduit in feet per 1000 feet. 
This is a good formula which must 
have a chart to accompany it with 
values of c. 

The Manning formula is given 
by: 

V = 1.486 R 2; :1 s 1 / ~ 

n 

This is another good formula 
which has certain values of n. 

Values of Manning n Used in 
Sewer Design 

Sewers 24 in. or less in 
diameter ________ ___ _ 

Sewers over 24 in . in diameter 
of best work _ 

Sewers over 24 in. in diameter 
under good ordinary 
conditions of work ____ ______ __ __ _____ _ 

Brick sewers lined with vitrified 
or reasonably smooth hard
burned brick and laid 

Brick sewers under ordinary 
conditions 

Brick sewers, rough work ______ _ 

n 

.015 

.012 

.013 

.014 

.015 

.017-
_020 

With the velocity calculated and 
the quantity obtained it is pos-
sible to obtain the size of the pipe 
by the relation: 

Quantity = Velocity-Area 
Solving for area we can thus 

proceed to find the pipe diameter 
by: 

D 2 
Area = 4 

It should be noted here than 
the sanitary sewer can only be 
expected to carry about 12% of 
the quantity of a storm sewer. 

Storm Sewers. As with the de
signing of sanitary sewers, the 
first step is to place a proposed 
pipe line which follows the na
tural slope. Since no house con
nections are required, the sewer 
need not abut upon the individual 
lots which may permit the pipe 
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line to be run by a shorter route 
than the sanitary sewer. Pro
cedure which could be followed 
is as follows: 

1. Note the most advantageous 
points to locate inlets and lay out 
the system to drain to these out
lets. 

2. Determine the run off from 
the different drainage areas. The 
drainage area line generally fol
lows the property lines and the 
center line of streets and alleys. 
Referring to studies of precipita
tion and runoff in the area will be 
of assistance to the engineer. 

3. Draw the profile and com
pute the quantity of drainage. 
This is completed as with sanitary 
sewers, but the velocity is as
sumed. The size and diameter 
may then be computed. 

On the following three pages 
will be given the specifications on 
storm water channels. This was 
obtained from the St. Louis Metro
politan Sewer District. It should 
be noted from the previous pages 
concerning storm sewers, that the 
storm channel serves the same 
purpose of removing surface water 
as does storm sewers. 

Combined Sewers. The flow in 
combined sewers is the sum of the 
flows that would occur in the 
separate sewers. This flow would 
include surface drainage from 
storm sewers and sewage from 
sanitary sewers. Large capacity 
should be provided for the com
bined sewer relative to the storm 
sewer due to sewage carriage. 
This sum mation of capacity is 
large compared to the probability 
of adverse conditions occurring. 
With this design we are conserva
tive in that we have over-designed 
for safety. 

Manholes. Manholes are open
ings through the street surface to 
sewers to provide easier inspec
tion and cleaning. Manholes are 
placed at intersection, or changes 
in grade or size of sewers. The 
length of the sewer pipe should 
not be in excess of 300 feet for 
good design and never over 500 
feet in any case for proper clean
ing. If this is not provided, there 

is a tendency to produce stoppage 
and cleaning problems. The depth 
of the manhole can be taken di
rectly upon knowing the grades of 
the sewer lines from the profile. 

Septic Tanks. Where sewers 
are not accessible the most com
mon sewage disposal system are 
the septic tanks. Septic tanks are 
constantly being revised and im
proved, therefore, the planning 
engineer should if the need arises 
refer to recent information of the 
subject. 

It can be noted here that sewer 
as a whole can be put in alleys. 
The principal advantage in plac
ing sewers in alleys is to avoid 
disturbing the pavement of the 
street, but if both street and pave
ment are paved it is more eco
nomical to place the sewers in the 
street. This is because the house 
connections will be shorter. 

Submitting Plans 
According to the St. Louis 

County regulations: "Every sub
division of land shall be shown 
upon a plat and submitted to the 
planning commission for approval 
or disapproval." The planning 
engineer has the responsibility to 
draw these plats from his notes 
and the determination of the de
sign features of the subdivision. 

Preliminary Plat. The plan
ning engineer will submit seven 
(7) black and white copies of the 
preliminary sketch plan to the 
planning commission. These pre
liminary plans should be drawn 
to scale of 100 feet to the inch, 
but if the subdivision contains 
more than 160 acres, the plan may 
be scaled at 200 feet to the inch. 
The preliminary plat shall show: 

1. The location of present prop
erty, section, U. S . Survey and 
congressional township lines and 
lines of incorporated areas , sew
er districts, public water supply 
and drainage districts , school dis
tricts and other legally establish
ed districts, streets, buildings, 
water courses, tree masses and 
other existing features within the 
area to be subdivided and similar 

( Contintted on page 12) 
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At ITrn~ you design systems that bring space down to earth 
In research and development at IBM, engineers and sci

entists are exploring new methods, materials, and id~as
a new world of data processing tools and techniques to ex
tend the reach of man's mind. In space , IBM miniaturized 
computers will guide satellites into orbit, gather informa
tion from the stars, store data, 'and relay it on command 
back to earth. The IBM deve lopments that make possible 
these systems for broadening man 's grasp of the universe 
-and the new technologies that result from the applica
tion of data processing systems-form a f irm basis for fur
the r progress in the development of information systems. 

IBM is at work on applications of data processing con
cepts to meet the urgent need for effective information
handling systems for gathering vast quantities of data, 
assembling co llected data, storage, and mak ing vital in
formation instantly accessible. For example, large-scale 
computer systems have been develop ed for coord inating 
the coast-to-coast network of airline flight reservations. 
O t her computer systems handle research calculation s 
for nuclear and th ermonucl ear energy. For autom atic 
bank check processing , systems read ch aracters im
printed on checks with magnetic ink . 



With each new advance in the application ofdataprocess

i ng , new wor lds of opportunity are opening up for engineers, 

scientists , and programmers at IBM. Th e explo ration of 

data processing methods offers a range of stimulating 

assignments in engineering, design, and development. 

Projects now under way at IBM include: Automatic lan

guage translation• Industrial process contro l• Long-range 

weather prediction • Space-borne inertial guidance sys

tems • Systems using plain languag_e instructions and pro

gramming for computers • Information retrieval systems 

which locate document pages in seconds . 

a new world of concepts in data processin 

There 's an immense challenge in developin 

cepts in data processing. At IBM you .can 

ing future in fields such as: Physics• Ch 
~ .· ,) 

matics • the Engineering Scie l')_C ·· 

nomena • Systems Design • Circ 

Th e IBM advanced-education J)I' 
tional backing for earning gradu?t 

your choice. IBM, an Equal 
full range of comp 



PLANNING ENGINEER 
( Continued from page 9) 

facts regard-existing conditions on 
land immediately adjacent there
to. 

2. The proposed located and 
width of streets, alleys, lots, 
buildings and set back lines and 
easements. 

3. Existing sanitary and storm 
sewers, water mains, culverts and 
other underground structures 
within the tract or immediately 
adjacent thereto, The location and 
size of the nearest water main and 
sewer or outlet are to be indi
cated in a general way upon the 
plat. 

4. The title under which the 
proposed subdivision is to be 
recorded and the name of th e 
subdivider platting the tract. 

5. The names and adjoining 
boundaries of all adjoining sub
divisions and the names of record 
owners of adjoining parcels of un
subdivided land. 

6. Contours with intervals of 
five feet or less referred to sea 
level datum. 

7. North point, scale and date. 
8. Any zoning district or dis

tricts that affect the property to 
be subdivided. 

9. Grades and profiles of 
streets and plans or written and 
signed statements regarding the 
grades of proposed streets, and 
the width and type of pavement, 
location, size , type of sanitary 
sewers or other sewage disposal 
facilities, water mains and hy
drants and other utilities; storm 
water drainage facilities and other 
proposed improvements, such as 
sidewalks, planting and parks, and 
any grading of individual lots. 

When the plat is submitted it is 
the job of the planning commis
sion to: 

1. Consult the department of 
health to assure that there are no 
violations of health laws. 

2. Decide if provisions should 
be made for recreational areas 
and parks. 

3. Consult the department of 
public works as to the minimum 
requirements for excavation and 
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gravel on roadways and street 
widths in the location. 

The planning commission will 
make the necessary improvements 
on the preliminary plat and send 
this corrected plat back to the 
engineer. The engineer then 
makes these improvements and 
submits all plans, information, 
and data necessary for the said 
improvements . If this conforms 
to regulations, the plat is ap
proved . 

In accordance with the ap
proved preliminary plat the engi
neer will draw up the final plat. 
The final plat is required to be on 
tracing cloth accompanied by five 
(5) black and white prints to
gether with copies of any deed 
restrictions. The certified im
provements shall be submitted to 
the county commission at this 
same time. The final plat shall 
contain: 

1. The boundary lines of the 
area being subdivided with accu
rate distances and bearings; also 
all sections, sewer, school and 
other legally established districts 
within or adjoining the subdivid
ed area. 

2. The lines of all proposed 
streets and alleys with their width 
and names. 

3. The accurate outline of any 
property which is offered for dedi
cation for public use. 

4. The line of departure of one 
street from another. 

5. The lines of all adjoining 
lands and the lines of adjacent 
streets and alleys with their width 
and names. 

6. All lot lines and an identifi
cation system for all lots and 
blocks. 

7. Building lines and easements 
for rights-of-way provided for 
public use, services or utilities 
with figures showing their dimen
sions. 

8. All dimentions, both linear 
and angular, necessary for locat
ing boundaries of subdivisions, 
lots, streets, alleys, easements for 
building lines, and of a·ny other 
areas for public or private use, 
the linear dimensions are to be 

expressed in feet and decimals of 
a foot. 

9. Radii , arcs and chords, 
points of tangency, central angles 
for all curvilinear streets, and 
radii for all rounded corners. 

10. All survey monuments and 
bench marks together with their 
descriptions. 

11. Name of subdivision and 
description of property subdivid
ed, showing its location and ex
tent, points of campass, scale of 
plan , and name of owner or own
ers or the subdivider. 

12. Certification by a reput
able civil engineer or surveyor to 
the effect that the plan represents 
a survey made by him and that all 
the necessary survey monuments 
are correctly shown thereon. 

13. Private restrictions and 
trusteeships and their periods of 
existence. Should such restric
tions and trusteeships be of such 
length as to make the lettering of 
same on plat impracticable and 
thus necessitate the preparation of 
a separate instrument, reference 
to such instrument shall be made 
on the plat. Plats shall contain 
proper acknowledgments of own
ers and the consent be the mort
gagee to said plat and restrictions. 

14. Before it is recorded a 
certificate shall accompany the 
final plat, showing that all taxes 
payable shall have been previous
ly paid in full. 

There is a definite relationship 
in the organizational system of the 
approving subdivisions. 

In the past two years the Fed
eral Housing A ssociation has be
come very strict with their re
quirements for loads. On sub
division housing the Federal 
Housing Association (FHA) has 
brought about the requirement 
for a development plat. This 
plat is different from the final or 
preliminary plats in that it in
cludes the proposed houses to be 
drawn on the plat. 

Conclusion 
Although the governments of 

each state have assured the pro
spective home owner of minimum 

(Continued on page 21) 
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MULTIPLY ... your opportunities for advancement 

DIVIDE . .. your time between classroom and job 

ANSWER: AC' s Career Acceleration Program 

It takes only eight months in AC-Milwaukee's 
"Career Acceleration Program" to become an 
important member of one of the nation's top 
inertia l guidance deve lopment and manufacturing 
operations . You wil l add to your technical back
ground eight months of formalized classroom 
instruction in: Balli stic and Cruise Missile Instruc
tion and Laboratory, Engineering Analysis (Servo 
Mechanisms), Pri nciples of Airborne Digital Com
puters, Basic Principles of Inertial Guidance, 
Probability and Statistics, and the Philosophy of 
Reliabi li ty-plus rotating job assignments in 
Engineering, Manufacturing and Re l iab i lity 
Departments . 
In 32 weeks you' re working on guidance systems 
for Thor, Titan 11 and Apollo and a modified Bomb
ing Navigational System for the B-52C&D. 
You've multiplied your opportunities for advance
ment with up-to-date knowledge in this rapidly 
changing area . 

MILWAUKEE- In addition to tr.e "Career Acceleration 
Program " there is a ri eld Se:·vice Program: Two- to 
four-month classroom and laboratory On-the-Job 
Trai ning Program which involves training on inertial 
guid ance systems or bombing navigational systems. 
Domestic assignments fo llow completion of program. 

BOSTON- Advanced Concepts Research and Develop
ment On-the-Job Training Program- AC'S Boston 
Laboratory is engaged in development of navigational 
systems for m anned aircraft, ballistic missil es and 
space vehicles. 

LOS ANGELES- Advanced Concepts Research and 
Development On-the-Job Training Program-AC's Los 
Angeles Laboratory is occupied wi th advanced guid
ance research for space vehicles and bal li sti c missil es, 
plus research in speci al purpose digi tal computers. 

If you will soon have a BS, MS, or PhD in EE, ME, or 
Physics, contact your placement office or write Mr. 
G. F. Raa sch, Director of Scientific & Profession al 
Employment, Dept. 5753, AC Spark Plu g Division, 
South Howell , Milwaukee 1, Wisconsin. 

AC SPARK PLUG ~ THE ELECTRONICS DIVISION OF GENERAL MOTORS 
MILWAUKEE • LOS ANGELES • BOSTON • FLINT An Equal Opportunity Employer 



Engineering News 

A NEW SOURCE 
FOR QUARTZ CRYSTAL 

One of the world's largest and 
first factories to mass produce 
quartz crystals for communica
tions purposes recently went into 
production on a commercial ba
sis at the Merrimack Valley 
Works of the Western Electric 
Company. 

The step marked the succesful 
climax of more than 50 years of 
scientific experimentation and 
research. It also signified the 
emergence of the United States 
from dependence upon a foreign 
supply of pure quartz crystals. 
A strategic material, the crystals 
were in critically short supply 
during World War II. 

Quartz crystals are used in ra
dio and television transmitters, 
telephone communicatio•ns, radar 
and sonar. Previously, the prime 
source for them has been the in
terior of Brazil, where mining of 
the fist-sized crystals required 
for communications is done by 
individuals on a free lance basis, 
resulting in unstable supplies and 
high prices. 

The new factory grows quartz 
crystals of superior size and 
quality in a sort of scientific rock 
garden, under tremendous pres
sure and heat. 

The factory contains both a 
growing area and a cutting room, 
where the artificial crystals are 
sliced into wafers. This is the first 
step in fabricating crystals to the 
precise sizes required for com
munications uses. Subsequent op
erations are performed elsewhere 
at the Merrimack V a1ley Works. 

In the growing-area, 20 cylin-
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drical vessels, each about ten feet 
long and a foot in diameter, are 
sunk below the surface of the 
floor. Into each vessel is lowered 
a long wire basket. "Seed" crys
tals of natural or artificial quartz 
are suspended in tiers at the top 
of the basket. The lower half of 
the basket is filled with small, in
expensive pieces of natural quartz. 
In this form, quartz is readily 
available from many sources but 
is unsuitable for communications 
purposes. 

To begin the growth cycle, a 
weak alkali solution is poured 
into the vessel, which is then 
settled. A heavy steel shield is 
lowered over the top by a crane 
for additional protection. 

The contents of the vessel are 
heated to a temperature of 700 
degrees and the interior pressure 
reaches about 25,000 pounds per 
square inch. 

It takes about three weeks of 
continuous growth to produce a 
harvest of crystals. Under heat 
and pressure, the small pieces of 
quartz at the bottom of the bas
ket dissolve into the alkali solu
tion. Crystals of quartz are re
deposited from solution and slowly 
build up on the "seed" plates at 
the top of the basket, where the 
temperature is slightly cooler. 

While quartz in a variety of 
forms is the world's most common 
mineral, the pure, colorless crys
tals required for communications 
cost about $30 a pound in the 
natural state. Imperfections found 
even in the best of natural crystals 
and waste from slicing operations 
result in a loss of about 97 per 
cent of the material. This brings 
the cost of the quartz in the final 
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plates used for electronic purposes 
to about $94 an ounce ($1,500 a 
pound) . By comparison, gold costs 
$35 an ounce. 

Only three technicians are re
quired to operate the new fac
tory's growing area, which is au
tomatically controlled except for 
loading and unloading the crystal
growing vessels. 

While scientists have been at
tacking the problems of making 
suitable crystals for half a cen
tury, it was only a few years ago 
that the most commercially suc
cessful hydrothermal process for 
making them was developed by 
Bell Telephone Laboratories. The 
achievement followed several 
years of research and experiment
ation after World War II. 

In 1958, a pilot plant for con
verting the laboratory process to 
commercial production was es
tablished at the Merrimack Val
ley Works of Western Electric, 
the Bell System's manufacturing 
and supply company. Additional 
development work had to be un
dertaken by Western to solve 
other problems in converting the 
laboratory process to factory pro
duction. 

Not only does the Bell System's 
hydrothermal process for growing 
crystals cost but a fraction of the 
price of natural crystals, but the 
grown variety contains fewer im
fections. Dimensions can be con
trolled and much more of each 
crystal is usable. 

In telephone work, quartz crys
tals are at the heart of equip
ment that permits many different 
telephone conversations to be 
carried simultaneously over the 

(Continued on page 21) 
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THE BELL TELEPHONE COMPANIES 
SALUTE: PRESLEY SHEPPARD, JR. 
Presley Sheppard, Jr. (B.S.E.E., 1958) , is responsible for 
the performance of 285 telephone people. Presley is assist
ant District Traffic Superintendent with Southwestern Bell 
in Dallas. 

Even on his first assignment, Presley had considerable 
responsibility. He was put in charge of much of the training 
for a Chief Operators Group. He also scheduled the work 

of nearly 600 people in the district. And from there he 
moved to the staff of the General Traffic Manager, the last 
step before his latest promotion. 

Presley Sheppard, Jr., and other young engineers like 
him in Bell Telephone Companies across the country help 
bring the finest communications service in the world to the 
homes and businesses of a growing America. 

BELL TELEPHONE COMPANIES 



AT PRATT & WHITNEY AIRCRAFT ... 

YOUR EYES CAN BE ON THE STAR! 

SPECIALISTS IN POWER . .• POWER FOR PROPULSION-POWER FOR AUXILIARY SYSTEMS. 

CURRENT UTILIZATIONS INCLUDE AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATION ~ 
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, BUT YOUR FEET MUST BE ON THE GROUND 

T he glamour and excitemen t of space age programs often obscure a fun damental fac t. It is simply 

that farsightedness must be coupled with sound , practical, down-to-earth engineering if goa ls are 

to be attained. This is the phi losophy upon which Pratt & Wh itney Aircraft's position as a wo rl d 

leader in flight propulsion systems has been built. 

A lmost four decades of solid engineering ach ievement a t P ratt & Whitney Aircraft can be credited 

to management's conviction that basic and applied research is essential to hea lthy progress. In 

addition to concentrated research and development efforts on advanced gas turbine and rocket 

engines, new and exciting effects are being explored in every fie ld of aerospace, marine and industrial 

power application . 

The cha ll enge of the future is ind icated by current programs. P resently Pratt & Whitncv Aircraft 

is exploring the areas of technical knowledge in magnetohydroc!rnamics . .. tlicrmionic and ther1110-

electric conversions . . . hypersonic propulsion .. . fue l cells and nuclear po1ver. 

If you have interests in common with us, if you look to the future but desi re to take a down-to-earth 

approach to get there, investigate career opportun ities at Pratt & Whitney Aircraft. 

To help move tomorrow closer to today, we continua lly seek ambi t ious young engineers and scientists. Your de
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL • AERONAUTICAL • ELECTRICAL • CHEMICAL and 
NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHEMATICS • ENGI
NEERING SCIENCE or APPLIED MECHANICS. The field st ill b roadens. The cha llenge grows greater. And a f utu re of 
recognition and advancement may be here for you. 

For furthe r informat ion rega rdi ng an e ngi neering ca reer at Pratt & Wh itney Aircraft, 
consult your college placeme nt off ice r o r write to Mr. William L. Stoner, 

Engineering De pa rtment, Pratt & Whitney Aircraft, East Hartford 8, Connecticut. 

Pratt & Whitney Aircraft 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA 

JANUARY, 1963 

u 
D IVISION O F UNITARCRA F T CORP. 

An Equal Opportunity Employer 
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Assignmenl: find a Iii/er paper Iha/ 
works harder the dirti/ 'fit gets 

In chain-drag test, truck raises 
heavy dust clouds to check air filter efficiency. 

Results: Up to 30,000 miles between filter changes in Ford-built cars for '63! 

The 1963 Ford-built cars you see on the road these days can 
eat dust and keep coming back for more, thanks to improved 
carburetor air filters. 

In our continuing quest to build total quality and service
saving features into Ford -built cars, our engineering research 
staff explored the entire fiel d of physical chem istry for new 
air-purifying properties in materials . 

The result : a filtering material made of chemically treated 
wood pulp and paper that permits Ford-bui lt cars under 
normal operation to go from 24,000 to 30,000 miles before 
carburetor air filter replacement is required. 

The new, tougher filter paper is accordion folded to increase 
surface area four-fold, permitting higher filtration in a smalle r 
package. The more matter it accumu lates, the better it filters 
right up to its full rated service life. It saves owners time and 
money. It keeps Ford-built engines li velie r longer. 

Another assignment comp leted-and another example of how 
Ford Motor Company provides engineering leadership for the 
American Road. 
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MOTOR COMPANY 
The American Road, Dearborn , Michigan 

PRODUCTS FOR THE AMERICAN ROAD • THE HOME 

THE FARM • INDUSTRY • AND THE AGE OF SPACE 
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Opportunities at Du Pont tor technical graduates-second of a series 

BAYMAl:-one of our many new products 
that could launch a thousand careers 
New careers are important by-products of Du Pont research. 
Developing BAYMAL * is a case in point. 

BAYMAL is a white, free-flowing powder. It's intentionally 
synthesized into submicron-sized fibrillar particles about 5 
millimicrons in diameter and about 200 millimicrons in length. 
These small particles display a number of properties com
pletely different from other types of alumina now available. 

Dispersibility to form stable sols with unique thixotropy, 
viscosity and film forming characteristics is one of its notable 
properties. Our photos illustrate another. Shake a BAYMAL
and-water solution and it will pour. Let it sit awhile and it will 
gel-won't pour unless you agitate it again. 

We see dozens of potential uses for BAYMAL. But it's up 
to our development men to bring this new product to com
mercial maturity, and here is where careers are born. 

You see, from the day we examine a sample of the chemical 
to the day a full-scale plant starts turning out the finished 
product, years may elapse-years of patient work by chemical 
engineers developing processes and assembling basic data 
for process design, by mechanical engineers who must create 
new equipment to make the product, by electrical engineers 
whose job it is to develop control systems to meet the needs 
of the process. 

And BAYMAL is just one of literally hundreds of new prod
ucts under development at Du Pont. Each one gives promise 
of new and rewarding careers for technical men-perhaps like 
yourself-preparing to enter industry. 

If you'd like to receive information about employment op
portunities at Du Pont, and to know more about BAYMAL and 
other new Du Pont products featured in our "Opportunities" 
series, use our coupon. Mail it today. 
* Du Pont's registered trademark for its colloidal alumina 

BETTER THING S FO R BETTER LI VI NG ... THROUGH CHEMISTRY 

An equal opportunity employer 

r--------------------------------------- 7 
E. I. du Pont de Nemours & Co. (Inc.) 
Nemours Building, Room 2531-1, Wilmington 98, Delaware 

Please send me the literature indicated below. 

D Du Pont and the College Graduate 
□ Mechanical Eng ineers at Du Pont 
D Engineers at Du Pont 
D Chemical Eng ineers at Du Pont 

□ "Opportunities" series technical information 

Name _ _____ ______________ _ 

Class _ ____ Major _____ ,Degree expected _ ___ _ 

College ___________________ _ 

My address __________________ _ 

City _________ ~ one __ State ______ _ 

I 

L---------------------------------------~ 



National Powders the Polyethylene Pellet 
... and opens up a new world of plastic applications 

Magical things happen when polyethylene resin-usually 
shipped in barley-sized pellets-is made the consistency 
of flour. The powder can perform like a liquid. It can be 
sprayed, cast, used for coatings ... stirred as an additive 
in waxes and lubricants .. . molded into products so large 
as to be prohibitively expensive if made by any other 
plastics process. 

Since National's U. S. Industrial Chemicals Co. divi
sion introduced MICROTHENE® powdered polyethylene 
resins two years ago, end-uses have sky-rocketed. One 
example-molded auto carpeting backed with poly
ethylene coating. Another-new popularity for rotational 
molding of hollow plastic items. 

MICROTHENE typifies the customer-oriented product 
development made possible by National's expansion in 
plastics. Among the latest developments are: (1) forma-

tion of 50 per-cent-owned Alamo Polymer Corporation to 
manufacture polypropylene resins and films in Texas, 
(2) creation of U. S. I. Film Products to market poly
olefin films and packaging, and (3) near completion of a 
linear polyethylene plant-also 50 per-cent-owned. 

A s the only company now on record with plans to produce 
all major types of polyolefin resins and film, National is in 
a unique position to meet customer needs and to make the 
most of growth situations in any area of the polyolefin 
plastics and film market. 

A Career at National ... National is moving ahead. 
Chemists, engineers and metallurgists seeking an un
limited future in plastics, chemicals or metals are invited 
to contact our Professional Employment Mgr., 99 Park 
Avenue, New York 16, N. Y. 

NATIONAL DISTILLERS and 
CHEMICAL CORPORATION 

Growing in these major areas of service: 
liquors • Chemicals • Plastics • Fertilizers • Metals 

Divi• ;ons: NATIONAL DISTILLERS PRODUCTS CO. • LI . S. INDU STRIAL CHEMICALS CO. BRIDGEPORT BRASS CO . , FEDERAL CHEMICAL CO. 



Pay once ... and save for generations 
Dickey pipe gives you low cost insta Ila ti on, maintenance,operation 

TOTAL cost of sanitary sewers is composed of three factors : con• 
struction, maintenance, and operation. Durable clay pipe with 
the Dickey flexible, compression Coupling gives you the max-
imum savings on all three ... because it speeds construction .. . 
keeps out sewer clogging roots . .. locks out ground water .. . 
and provides generations of trouble-free service. There is no 
replacement. With Dickey Clay Pipe, you build sewers once ... 
and you pay only once ... but the economy continues for many 
lifetimes. Each year the pipe is in service, the annual cost of your 
sewers goes down. 

Remember this when you build your sanitary sewers . . . and 
specify Dickey Salt-Glazed Vitrified Clay Coupling/ Pipe. 

A. S. DICKEY CLAY MFG . CO. 

Birmingham, Alabama • Meridian, Mississippi 
Chattanooga, Tennessee • St. Lou is, Missouri 
Kansas City, Missouri • San Antonio, Texas 

Texarkana, Texas-Arkansas 

Providing improved sanitation for better living 

If it's mad e of clay it's good ... If it's made by Dicke y it 's b e tter 

PLANNING ENGINEER 
(Continued from page 12) 

requirements in streets, zoning, 
and sanitation, the engineer 
should assure the owner of an at
tractive subdivision which will 
remain so in the future years . 
Upon the completion and approval 
of the subdivision plat, the engi
neer should feel h e has rendered 
a service to the community by 
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designing a subdivision which fits 
in with the master plan and 
which has qualities of its own that 
add to the plan. The engineer is 
a community servant, and he 
should take his responsibilities 
as such . As subdvisions become 
more prevalent, the responsibility 
of the engineer to provide the 

most well-developed designs pos
sible will constantly increase. 

ENGINEERING NEWS 
(Continued from page 14 ) 

same circuit without interference. 
Quartz can also be used to regu
late radio frequencies and as 
source of ultrasonic waves. 

With reduced cost of crystals, 
made possible by the B ell System 
process of artificial growth , there 
is a p ossibility that the gem-like 
crystals may find still wider ap
plication as substitutes for other 
elements in electronic circuits. 

NEW PRECISION DIE-CAST 
OSCILLOSCOPE CAMERAS 

A new oscilloscope camera 
with the versatility and durable 
construction of the most expen
sive equipment is announced by 
Du Mont L aboratories, Divisions 
of Fairchild Camera and Instru
ment Corporation. The new cam
era is available in an "A" version 
(Type 453A) which includes 
hinging at the bezel for swing
away, and lift-off of camera for 
unobstructed viewing of phe
nomena and ease of camera place
ment and removal. 

The new cameras feature ab
solute precision, mil reliability , 
and add-on versatility. With vi
bration-free mounting, these new 
cameras fit any 5-inch oscillo
scope. The rubber viewing hood 
is light-tight, and the cameras 
has "non-jam" lever actuated 
shutters rather than cable re
lease. Remote operation is avail
able . 

LINDE GROOMS 
LIQUID HYDROGEN 

FOR INDUSTRIAL ROLES 
Liquid hydrogen, which soared 

to prominence as the ultimate 
high-energy fuel for rocket pro
pellant systems, is now demon
strating its versatility by tackling 
several down-to-earth jobs m 
chemical and metallurgical proc
essing applications. The first jum
bo tankcar delivery of liquid hy
drogen-equivalent to more than 
three million cubic feet of gas
earmarked for industrial u se was 

(Continued on page 22) 
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ENGINEERING NEWS 
( Continued from page 21) 

recently supplied to Armour Com
pany's hydrogenation plant at Mc
Cook, Illinois, by Linde Company, 
Division of Union Carbide Cor
poration. 

Although Armour Company's 
application was a one-shot oper
ation, it is an outstanding exam
ple of the virtually unlimited sup
ply capability afforded by liquid 
hydrogen. Normally, Armour's 
hydrogenation processes consume 
gaseous hydrogen produced from 
natural gas in an on-site reform
ing unit. The plant operates con
tinuously, except for periodic 
shut-down of the gas generating 
facility for routine maintenance 
and repair-during which time 
deliveries of product are limited 
to stocks in inventory. 

The latest scheduled shut-down 
came at a time when product de
mand was high and Armour did 
not want to interrupt production. 
The only alternative was to pro
vide another source of hydrogen 
to meet the plant's total daily re
quirement. Commercial sources of 
compressed gas could not make 
this quantity of hydrogen avail
able, nor were there enough com
pressed-gas trailers to deliver 
such large quantities to the plant. 

The solution to Armour's prob
lem was provided by a single 
jumbo tankcar shipment of 
28,300 gallons of liquid hydrogen 
from Linde's plant in Ontario, 
California. Originally built to 
transport liquid hydrogen from 
Florida to West Coast rocket de
velopment centers while the On
tario plant was under construc
tion, Linde's jumbo tankcars are 
the largest liquid-carrying rolling 
stock ever built. Each jumbo can 
transport the liquid equivalent of 
more than 50 compressed-gas 
trailer loads of hydrogen. And 
thermal efficiency of the jumbo's 
super insulation is sufficient to 
reduce evaporation loss of the ul
tra-cold - minus 423F - liquid 
hydrogen to a negligible mini
mum during the eight-day trip 
from California and week-long 
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stint as a stand-in for Armour's 
on-site supply. 

Conversion of liquid hydrogen 
into gas was accomplished by run
ning it through a steam-heated 
vaporizer which delivered the 
gas at 15 psi . and ambient tem
perature to the plant's low-pres
sure gas holder. From this point, 
the gas was handled by Armour's 
regular compressors and high
pressure delivery system. 

For hydrogen supply require
ments of less than one million cu
bic feet, Linde will use its standard 
7800-gallon trailers which pro
vide, on a smaller scale, the same 
transportation a n d temporary 
storage advantages of the jumbo 
tankcars. Similar trailers normal
ly operate as local delivery trans
ports between rocket develop
ment centers and Linde's plants 
at Torra·nce and Ontario, Cali
fornia. To meet unusual supply 
requirements, however, trailers 
have been used on coast-to-coast 
trips which can be made in less 
than four days. 

Although most hydrogen appli
cations are served economically 
by compressed-gas supply sys
tems where only short hauls are 
needed, there are several com
mon uses-such as semi-conduc
tor manufacturing and special 
metallurgical atmospheres-which 
can benefit from the ultra-high 
purity of liquid hydrogen. To ac
commodate these continuous re
quirements, Linde is currently 
building on-site storage systems 
for liquid hydrogen service. The 
storage units will be similar to 
those employed for Linde's Driox 
oxygen, nitrogen and argon sys
tems, except that they will be 
constructed with super insulation 
to minimize heat leak. 

WESTINGHOUSE UNVEILS 
UNDERSEA REACTOR 

A large-scale undersea nuclear 
reactor, now in a preliminary de
sign stage at the Westinghouse 
Astronuclear Laboratory, could be 
a key to man's understanding of 
"inner space" and to his further 
use of the earth's natural re-

sources, a company spokesman 
disclosed. 

The unique power plant would 
have no moving parts requiring 
maintenance and would be able 
to produce 3000 kilowatts of elec
tricity for life support and oper
ational activities in an undersea 
community. The reactor plant 
would u se thermoelectric ele
ments to convert the heat of fis
sion to electricity and would be 
capable of withstanding pressu res 
two miles below the surface of 
the sea. 

The study program that deter
m ined feasibility of the undersea 
reactor was financed jointly by 
the Power Branch of the Office 
of Naval Research and by West
inghouse. 

"Man has known for hundreds 
of years that the 70 percent of 
the earth covered by water con
tains vast natural resources," 
Richard C. Cunningham, manager 
of the Compact Reactor Systems 
Department, said. "The obvious 
problem is how to get them 
mined and to the surface. Only in 
recent years has man even ex
ploited the petroleum resources 
with off-short rigs." 

"If man could establish an un
dersea community as a base for 
geological studies or mining op
erations, it would be comparable 
to-discovering a 'new world.'" h e 
continued. 

To indicate the size of the un
dersea power plant, Mr. Cunning
ham noted that its capacity would 
be sufficient to handle the normal 
r esidential needs of 6,000 persons. 

"But like outer space explora
tion, undersea work would require 
that man bring his environment 
with him. And, like space flight, 
this would require large amounts 
of power to sustain life in such 
an environment." 

The reactor plant would be 46 
feet high and 20 feet in diameter. 
Unlike conventional plants, there 
would be no pumps to circulate 
water for cooling purposes. Water 
would boil in the reactor core, or 
fuel charge, and would circulate 

(Continued on page 24) 
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Life sciences study effects of long range space travel 
The life sciences group at The Garrett Corporation is con
cern ed with the reaction of li ving organi sms to their environ
ment , an d the d evC' lopment of environm ental syst em s to 
support such organi sms. 

Intensive investigation is now bein g conducted at Garrett 
in all major areas of the life sciences - microbiology, neuro
physiology, psychology, biochemistry, biophr ics and related 
a reas - to study the relation ships of man to hi s environment 
in extended space travel. These studies vary in scope from 
determinin g the effects of near vacuum conditions on labora-

tory subjects over lon g periods of time, to definitivC'l y eval
uating the eITects of TC'-entry acceleration on human bein gs. 

Garrett al so designs, develops and manufactures environ
menta l control srtems for thi s country' s major manned 
space!light programs, includin g Project Mercury, Gemini 
and Apollo. 

For information about other interesting proj ects and the 
many carC'er opportunities with The Garrett Corporation , 
wri te to Mr. C. D. Dradky in Los Angeles. Garrett is an 
equal o pportunity employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 9 , 

California• Phoenix , Arizona• other divisions and subsidiaries: Airsupply-Aero Eng i neer

ing • AiResearch Aviation Service• Garrett Supply• Air Cruisers • A iResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S. A. • Garrett ( J apan) Limited 
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naturally by thermal convection 
to the thermoelectric elements 
mounted near the top of the reac
tor vessel. 

Under the thermoelectric phe
nomenon, electric current flows 
continuously in a closed circuit 
composed of dissimilar metals as 
long as the junctions of the metals 
are maintained at different tem
peratures. Thus, the elements 
would be assembled as a heat ex
changer in which they would be 
heated on one side by reactor 
steam and cooled on the other side 
by the sea. The heat exchanger 
would extend out from the reac
tor vessel and look somewhat like 
the solar cell "paddles" on a sat
ellite. 

"The study indicates that the 
undersea reactor could operate on 
an . unattended basis and at full 
power 18 months and at reduced 
power levels for at least six more 
months," Mr. Cunningham said. 

STEEL FLOORS 
Virtually unnoticed by the gen

eral public, the galvanized steel 
floor deck panel has been bring
ing about a coast-to-coast and 
time-saving revolution in office 
building construction. At a time 
when rising material and labor 
costs could brake the office build
ing construction boom, the inter
locking steel floor panel helps 
keep it in high gear. 

Strong, light and thin , the cell
ular steel floor panel enables 
builders to reduce the overall 
height of a steel structure. Where 
air ducts also are provided in the 
steel floors, it is possible to 
squeeze in an extra floor about 
every 20 stories and also trans
form a building into a rent pro
ducer up to several m onths faster 
than if the structure is built with 
reinforced concrete floors. 

The market for steel floors has 
been estimated at least 10 million 
square feet annually. 

One of the secrets of the suc
cess of the interlocking corru
gated steel floor panel, and the 
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key to its wide utility , is the va
riety of built-in channels or 
"raceways" it contains for power 
and telephone lines. Some floor
ing even contains ducts for hot air 
for heat and cold air for air 
conditioning. 

Steel floors make the most 
economical use of the total space 
within a structure because they 
are from 3 to 7 inches thinner 
than floors made of reinforced 
concrete. Whe·n the ducts in a 
steel floor are used for air condi
tioning, the 7-inch saving for ev
ery 12-foot high floor can be 
accumulated into an extra floor in 
the same height required for a 20-
story structure using reinforced 
concrete floors . 

Proponents of the steel floor 
claim cost savings of from 50 
cents to $1.67 per square foot, and 
weight savings of about 40 pounds • 
per square foot over reinforced 
concrete floors . 

Saving in weight of the struc
tural steel also reduces the cost of 
the foundations on which a build
ing is erected. A new 29-story 
steel floor office building has just 
been completed at 280 Park Ave
nue, New York, for Bankers 
Trust Company , which was built 
in part on the same foundation 
used for the 17-story heavy ma
sonry structure with concrete 
floors which it replaces. 

Building operators prefer steel 
floors because of the almost un
limited flexibility in the initial 
location of power and telephone 
outlets which the multitude of 
built-in channels in steel floor 
panels permit, and because the 
relocation of such outlets by a 
succession of tenants can be ef
fected at minimum cost and with 
minimum interruption. This flex
ibility is impossible in reinforced 
concrete except by cutting deep 
channels in the concrete, a costly 
process which few building man
agements or tenants want to 
absorb. 

Another big asset of the steel 
floor lies in the speed with which 
individual floor sections may be 
welded to the frame of the build-

ing, and thus immediately be
come a platform on which build
ing workers may store materials 
and proceed with remaining steps 
of construction . 

Another big plus factor in the 
use of steel floor decks is that they 
can be fire protected, where ne
cessary, by a suspended ceiling 
of relatively lightweight but fire
resistive noncombustible con
struction or can be protected with 
lightweight material sprayed di
rectly to the bottom surface of 
the deck. These methods of fire 
protection are particularly suited 
to the use of steel floor systems 
and were used in each of the 
buildings mentioned. 

The relative lightness of the 
steel floor deck is an important 
factor in the design of buildings 
in seismic areas because earth
quake forces which act upon a 
building are directly related to 
the weight of the structure. When 
welded to the structural steel 
frame, the steel deck becomes a 
rigid horizontal diaphragm capa
ble of transmitting earthquake
generated loads to the structural 
steel framework . Construction of 
this kind is widely used in many 
of the western sections of the 
United States where design to 
resist earthquake forces has been 
generally required for the past 30 
years. 

WHEEL HUBS 
FOR BIG EARTH MOVERS 

Caterpillar Tractor Company, 
Peoria, Illinois, has changed from 
cast to forged steel wheel hubs 
for its line of heavy-duty tractors 
and scrapers. The conversion to 
steel forgings eliminated rejects 
and resulted in substantial sav
ings. 

Originally, single-flange wheel 
hubs for Caterpillar Tractor 's 
40,000-pound payload equipment 
line were cast in one piece. But 
during finishing operations-often 
after 80 percent of total machin
ing time and labor had been in
vested in the 18¼ inch O.D. hubs 
-internals structural defect s 

(Continued on page 27) 
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Calvin W . Emerson, Purdue BSME 
'60, MSME '62, inspects hollow air
cooled turbine blades after a test 
run of a first-stage prototype wheel 
in a turboprop engine power sec
tion. Emerson is one of numerous 
young engineers engaged in applied 
research on advanced gas turbine 
engines now under development by 
the Allison Di vision of General 
Motors. Blades of the type shown 
in the wheel have played a major 
role in boosting horsepower as 
much as 63% in development en
gines. These air-cooled blades 
operate in higher inlet gas tempera
tures with a lower blade surface 
temperature than uncooled blades, 
making possible improved fuel con
sumption as well as increased 
horsepower output. 

e ADV AN CED TURBINE ENGINE DEVELOPMENT-Allison, 

world leader in the design, development and production of turbo prop 

engines, is extending their capabilities to meet changing military needs. 

Current programs greatly advancing the state of the art include 

developments for V/ STOL applications and programs to maximize fuel 

economy and range through air cooled turbines and high temperature 

regenerative cycles. 

And, in other fields, first and second stage rocket engine cases designed 

and produced by Allison for Minuteman have achieved a 100 per cent 

reliability record. Allison's steadi ly growing competence in the field 

is reflected in the forward strides made in titanium and glass filament-wound 

ICBM cases. Also, Allison has developed a highly efficient regenerative 

liquid metal cell that may point the way to a powerful, yet compact, 

electrical system for space-age applications. 

Atomic Energy Commission's announcement of negotiations with Allison 

as prime contractor for development of MCR (Military Compact Reactor) 

also creates long-range opportunities in the nuclear field. Perhaps there's 

a place for you in the creative environment at Allison. Talk to our 

All* representative when he visits your campus. Let him tell you first-hand 

1§QI)_ what it's like at Allison where "Energy Conversion Is our Business." 
THE ~NERG Y CONVERSION DIVISION OF 

GENERAL MOTORS, INDIANAPOLIS, INDIANA 
An equal opportunity employer 



AT NASA, YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD 

NASA ... your place • 1n space 

NASA programs encourage swift professional growth 

for the engineer or scientist launching his career 

You can accelerate your career swiftly 
as a professional staff member of the Na
tional Aeronautics and Space Administra
tion. Stimulating assignments, unequaled 
resources, liberal programs of educational 
assistance, early responsibility-all help 
hasten the professional growth of the 
engineer or scientist who chooses NASA 
for his initial career position. 

Each NASA research center offers its 
own comprehensive plan to help advance 
your knowledge and speed the time when 
you can contribute at the peak of your 
capacity. The plans differ from center to 
center, but this summary is generally valid 
throughout the. NASA complex: 

NASA Installations 
Maintain University Ties 

NASA centers have established close 
relationships with nearby universities . As 
a professional staff member, you may 
pursue graduate study either in the even
ing at NASA's expense or during regular 
working hours on full salary. And, if 
necessary to fulfill university requirements 
for a graduate degree, you may become a 
resident student, also on full salary. 

NASA encourages advanced study in 
astronautics, physics, electronics, chemis
try, metallurgy, mathematics, astronomy, 
and geophysics, as well as aeronautical, 
mechanical, electronic, electrical, nuclear, 
ceramic, and civil engineering, engineering 
mechanics, and engineering physics. 

Guggenheim, Sloan, Brookings 

Fellowships Available 

Additional avenues of opportunity will 
be open to you because NASA participates 

in fellowship programs of the Guggen
heim and Sloan Foundations and the 
Brookings Institution . Right now, as a 
result of this participation, NASA staff 
members are attending Cal Tech, M.I.T., 
Harvard, and other leading schools, re
ceiving full salary, expenses, and per diem. 

NASA helps you keep abreast of the 
latest developments in your field by per
mitting frequent attendance at major 
technical conferences in this country and 
abroad. 

Unique Intern Programs 
Increase Technical Competence 

The NASA centers offer exhaustive in
house educational opportunities as well, 
including the unique Intern Programs. 
The regular in-house activities include 
lectures, seminars, films, and expense-paid 
trips to other organizations. The Intern 

Program is somewhat different. As an 
Intern, you study and work closely with a 
senior NASA scientist or engineer, a 
leader in his-and your-field. This is an 
informal and exceedingly productive 
arrangement, which usually lasts for six 
months. The Intern Program is designed 
to bring you very rapidly to the forefront 
in a special technical area. 

Get All the Facts 

About a NASA Career 

Learn more about your future with 
NASA. Contact your College Placement 
Officer to arrange an interview with NASA 
representatives visiting your school. Or 
send a letter outlining your interests and 
background to the Personnel Officer at any 
one of the following NASA locations: 
NASA Goddard Space Flight Center, 
Greenbelt, Md.; NASA Langley Research 
Center, Hampton, Va.; NASA Lewis 
Research Center, Cleveland, Ohio; NASA 
Marshall Space Flight Center, Huntsville, 

.Ala.; NASA Ames Research Center, 
Mountain View, Calif.; NASA Flight 
Research Center, Edwards, Calif.; NASA 
Manned Spacecraft Center, Houston, 
Texas; NASA Launch Operations Center, 
Cocoa Beach, Fla. 
NASA is an equal op- s 
portunity employer. 
Positions are filled in 
accordance with Aero- · 
space Technology 
Announcement 252-B. 



ENGINEERING NEWS 
(Continued from page 24) 

( voids and hot tears) were fre
quently discovered. 

These defects, occurring on 
critical machined surfaces on the 
cast brake drum and bearing cup 
recesses, resulted in rejection of 
the hubs until extensive salvage 
operations had been completed. 
Repairing the bearing cup re
cesses, alone, required four ex
pensive and time consuming steps, 
including grinding, magnetic par
ticle or dye penetrant inspection, 
weld build-up of pitted area and 
re-machining of the entire cup 
surface. 

When the basic drive design 
was recently chartged from a float
ing axle to a planetary gear sys
tem, wheel hubs were redesigned 
as forgings. The new design is a 
two-piece, double-flange assembly 
of forged AISI 1026 steel. Even 
with the added welding operation 
required to join the two hub seg
ments, cost per completed forged 
wheel hub assembly is substan
tially below that for the cast 
design. 

PRACTICAL FUEL CELL 
A step toward the long-sought 

goal of a practical fuel cell that 
will operate on inexpensive fuels 
such as natural gas has been 
demonstrated here by scientists 
at the General Electric Research 
Laboratory. 

Fuel cells are devices that con
vert chemical energy directly into 
electrical energy without the use 
of moving parts. Most earlier fuel 
cells announced by General Elec
tric and others have operated on 
hydrogen, a fuel substantially 
higher in cost than the common 
hydrocarbons (natural gas, pro
pane, coal, and gasoline) . Cost 
factors are therefore likely to 
limit hydrogen fuel cells to spe
cialty applications such as power 
sources for spacecraft and port
able military communication sys
tems. 

General Electric 's new cell op
erates at high temperatures and 
incorporates novel features for 
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"self-starting" and for maintaining 
itself at approximately 2,000 de
grees F. without the use of ex
ternally applied heat. The new 
cell is the result of work carried 
out at the Metallurgy and Ceram
ics R esearch Department of the 
Research Laboratory and m 
cludes contributions from Ralph 
E. Carter, William A . Rocco, H. 
Stephen Spacil, and William E. 
Tragert. 

"The achievement of a fuel 
cell that runs on inexpensive hy
drocarbon fuel offers the hope 
that power generators of this type 
may someday be used for indus
trial applications, vehicles, and 
even bulk energy production," 
Dr. Guy Suits, General Electric 
vice president and director of re
search, said today. 

Dr. Suits cautioned, however, 
that "a great deal of research and 
development remains to be done 
before fuel cells operating on nat
ural gas become marketable 
products." 

The novel cell announced to
day has a solid electrolyte made 
of zirconia, a refractory oxide. 
Several of the cells have been 
stacked together in the form of 
a "fuel battery. " It is estimated 
that the maximum efficiency of 
fuel batteries of this type would 
be in the neighborhood of 30 7, , 
using natural gas as the fuel. 
Greater efficiency may be possi
ble with other hydrocarbons. By 
comparison, the typical internal
combustion automobile engine is 
about 20 '/o efficient, large central
station power plants achieve about 
40 7, , and hydrogen fuel cells op
erate in the ra·nge of 50-80 '/, 
efficiency. 

In the new General Electric 
fuel cell, the natural gas breaks 
down into carbon and hydrogen. 
Carbon builds up inside the cell 
to form one electrode. Oxygen is 
obtained from air which is intro
duced into the other electrode 
(molte·n silver) , and oxide ions 
migrate through the zirconia elec
trolyte to the carbon electrode. 
The oxygen yields its electrons to 
the carbon and combines with 

part of the carbon to form carbon 
monoxide gas. The electrons are 
conducted out of the cell as an 
electric current. To supply heat 
for the self-sustaining feature of 
the cell, the left-over carbon mon
oxide and hydrogen gases are 
burned within the cell assembly. 

Laboratory versions of non
self-sustaining cells have operated 
on natural gas and oxygen at cur
rent densities of up to 150 am
peres per square foot at 0.7 volt. 
Similar cells on life test at lower 
current densities have been op
erated for as long as 3,000 hours 
without deterioration. 

Among the advantages of the 
new cell is the fact that it does 
not require significant quantities 
of expensive catalytic electrode 
material. General Electric scien
tists also point out that the solid 
electrotype has great structural 
and chemical stability. 

SILICONE PAPER RELEASE 
COATING CHALLENGES 

ORGANICS 

A new silicone paper release 
coating that cures rapidly enough 
for application from printing 
presses and costs less to use than 
competing organic materials, has 
been developed by General Elec
tric. 

The material was initially de
signed for application to the pour 
spouts of the new polyethylene 
coated milk cartons where its 
presence allows easy opening 
without hampering the effective
ness of the seal. General Electric 
reports however, that the mate
rial also shows promise as an ef
fective low cost release coating 
for other packaging applications 
where the u se of parchment and 
glassine paper, metal foils, c2lb
phane and other plastic films are 
involved and where high speed 
application is also a factor. 

The material is available in 
use concentration ready to be ap
plied by high speed methods. At 
50 cents per lb., it is competitive 
with orga•nic release coatings in 
unit price. 
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Reasons for building a career at Collins: 

MERCURY Every voice from the 

Mercury capsules has been transmitted to earth 

by Collins equipment. In fact, every phase of the 

Mercury voyages - from launch and orbit to 

re-entry and recovery - required communications 

supplied by Collins. D Mercury opened the 

door to space communications. Just ahead are 

Projects Gemini and Apollo. And the E.E., M.E., 

Mathematician, or Physicist who can qualify for 

Collins' space communications team is set for an 

adventuresome career. Interested? Get complete 

details from your Placement Office. Or write the 

Collins engineering center nearest you. 

~ 
COLLINS 

~ 

L. R. Nuss, 
Collins Radio Company, 
Cedar Rapids, Iowa 

C. P. Nelson , 
Collins Radio Company, 
Dallas, Texas 

E. D. Montano, 
Collins Radio Company, 
Newport Beach, California 





Well, politics are back, and at 
this time the political breezes have 
developed into great torrents of 
wind, with a little hot air thrown 
in for good measure. As we re
counted several months ago, there 
is something new this year, and 
doubly so in that the campus now 
has two new parties. Basically Al
liance has developed from the 
remnants of the old S.P.A. group, 
whereas Missouri Progressive has 
evolved from the merger of the 
old U. C. ·Party and the recent In
dependent movement, M. I. U. , 
which had its inception this past 
fall. This is not to designate either 
side or tag is specificially, since 
each has drawn in some new blood 
and thus have altered their pre
vious character somewhat. Both 
parties are attempting to effect a 
new face, and it would seem du
bious at this time to refute either 
side's claim to the face-lifting at 
this time, since it is indisputable 
that each have undergone major 
realignments of different natures. 

Thus the problem develops of 
what each has to offer the engi
neers. Both parties have balanced 
their list of top M.S.A. executive 
nominees with two Greeks and 
two Independents. So much for 
that angle, since both parties have 
carefully avoided aligning them
selves too heavily with any one 
faction of the campus populous. 
However, one point may be sig
nificant to us here , Paul Lyons, 
the M.P. nominee for vice-presi
dent is an engineer (M.E.), a 
junior and an independent. Also 
M.P. is also running Harold Gra
ham Evans, a freshman in engi
neering, for unaffiliated senator. 
This is certainly a positive step 
in the right direction. For 
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some time it has been felt by 
many of us that we engineers 
were not properly represented in 
the student government. While 
this is perhaps not a decisive fac
tor by itself, it is certainly worthy 
of serious consideration when 
evaluating the two parties and 
what they have to offer us. 

Perhaps here also we should ex
amine some criteria for evaluat
ing and analyzing just what the 
two parties can do for us both 
as engineers and as students as a 
whole. From this standpoint the 
qualifications of the candidates 
should be considered. Both par
ies have some experienced can
didates, M.P . boasts both Gary 
Dickinson and Dave Rawlings 
among the top four executive 
candidates, who are both pres
ently serving on the M.S.A. Sen
ate, whereas Alliance can point 
to Frank Iuen who was a Fresh
man senator a year ago, but 
definitely lacking in the con
tinuity of experience of Rawl
ings and Dickinson. 

In general both parties state in 
their platforms that they will at
tempt to promote the general 
welfare of the student body, but 
realistically we as student voters 
must look more closely at what 
each party is offering us. One 
cannot logically doubt that both 
are sincere in their desire to pro
mote these basic aims, but upon 
further examination, is it p ossi
ble for us to ascertain which of 
them has the best possible oppor
tunity to be successful? I think 
we can! On more careful examin
ation we find that from the stand
point of being engineers, M.P. 
has added to the standing cabinet 
of their party organization a per-
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manent representative for the Col
lege of Engineering. Gary Dickin
son, M.P. presidential nominee, 
has just recently appointed Emil 
Meny, a senior in engineering 
( Ch.E.) , to serve on the M .P. 
Party cabinet. This coupled with 
the previously named engineer
ing nominees would seem to sat
isfy qualifying M.P. as the party 
for the engineers to support in 
the coming M.S.A. elections. In 
the M.P. Party platform unity and 
fair representation are stressed as 
party objectives, and this M.P. has 
ably demonstrated, certainly at 
least with regard to M.U.'s engi
neers. 

What more can we as students 
and engineers expect and hope to 
receive by the election of the 
M.P. candidates? Well, again 
speaking realistically a political 
party whether on a campus or 
not can only do so much with
out public support. Thus it will 
bid us well to actively support 
whichever party is successful in 
the elections, since only the party 
in office can actively work for 
any programs that we as stu
dents feel are necessary. Logic
ally this would point to the ab
solute necessity of electing the 
best possible representatives to 
work with and have working for 
us, therefore it would only stand 
to reason that we should actively 
support our candidates and at
tempt to secure their election by 
·this active participation. Let's of
fer our support to M.P. and in
sure their election! Let's show 
the campus that although apathy 
may be a tradition at M.U. , de
spite the fact that it need not be, 
apathy is certainly not a charac
teristic of Engineers! 
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We make machines, but Wall Street calls us a chemical company. 

People who know nothing about Wall Street associate us with simple little cameras. 
Photography involves cameras, and it also involves chemicals. A great deal of our chemical 
activity, however, does not involve photography. On the other hand, the chemistry of photog
raphy now hides inside machines like the ones above, so that photography doesn't seem to 
involve chemistry any more. "Involved" is certainly the word for the situation. 
It is an involved situation but it is also a very healthy one. 

So healthy is the demand for electromechanical machines of all kinds and sizes to perform 
the chemical operations of photography that our sizable body of electromechanical engineers 
keeps very pleasantly occupied . Possibly you will write to us, and possibly we shall strike up a 
correspondence, and possibly you too will come to work for us as an electromechanical 
engineer, and possibly you will be running a vitamin factory for us on the day we pin the 25-
year medal on you. That's the beauty of diversification. 

EASTMAN KODAK COMPANY, Rochester 4, N.Y. 



An Interview 
with G. E. 's 
H. B. Miller, 

Vice President, 
Manufacturing 

Services 

Ha lbert B. Miller has manage rial 
respo nsi bility fa r G enera l El ect ric's 
Ma nufa cturing Services. Th is re• 
spansib ility includ es p e rfo rming se rv• 
ices work fa r th e Campany in th e 
a rea s o f manufacturing engi neering; 
manufacturi ng op erations a nd o r• 
ganiza tian ; quality cont rol; p erso n• 
ne l d evelopm e nt; e d ucat ion , t rain• 
ing a nd communications; ma t eri al s 
ma nagement; purchasing a nd sy s• 
te rn s a s we ll a s th e Rea l Estat e a nd 
Co nst ructi o n Op e ratio n. Mr. Mill er 
ho ld s a d eg ree in mechan ical e ngi• 
nee ring a nd began his G e neral 
El ectr ic caree r as a stud e nt e ngi• 
neer a n the Company's Test Course 

For compl ete informa t ion 

about G eneral El ectri c's 

Manufactu r ing Train ing Pro

gram and for a copy of 

G.E.'s Annual Report, w ri te 

to : Personali ze d Ca reer 

Planning , G eneral El ect ri c 

Company, Section 699-06, 

Schenectady 5, New York. 

Manufacturing Careers Off er 
Diversity, Challenge 

and Opportunity 
Q . Mr. Miller, what do engineers do in manufacturing? 

A. Engineers design, build, equip, and operate our General Electric plants th rough
out the world. In General Electric, this is manufacturing work, and it sub-divides 
into categories, such as quality control engineering, materials management, shop 
management, manufacturing engineering, and plant engineering. All of these jobs 
require technical men for many reasons. First, the complexity of our products is 
on the in crease. Today's devices-involving mechanical, electrical, hydraulic, 
e lectronic, chemical, and even atom ic components-call for a high degree of 
technical knowhow. Then there's the progressive trend toward mechanization and 
automation that demands engineering skills. And finally, the rapid development of 
new tools and techniques has opened new doors of technical oppor tunity-elec
tronic data processing, computers, numerically programmed machine tools, auto
matic processing, feedback control, and a host of others. In short, the require
ments of complex products of more exacting quality, of advanced processes and 
techniques of manufacture, and of industry's need for higher productivity add up 
to an oppo rtunity and a challenge in which the ro le of engineers is vital. 

Q. How do opportunities far technical graduates in manufacturing stack up 
with other areas? 

A. Manufacturing holds great promise for the creative technical man with leader
ship ability. Over 60 percent of the 250,000 men and women in General Electr ic 
are in manufacturing. You, as an engineer, will become part of the small techni ca l 
co re that leads this large force, and your opportunity for growth, th erefore, is 
unexcelled. Technical graduates in manufacturing are teamed wi th those in mar
keting who assess customer needs; those in research and development who con
ceive new products; and those in engineering who create new product designs. I 
sincerely believe tha t the role of technical graduates of high competence in the 
manufacturing function is one of the major opportuni ties fo r progress in industry. 

Q. What technical disciplines are best suited to a career in manufacturing? 

A. We need men with Doctor's, Master's, and Bachelor's degrees in all the tech
nical disciplines, including engineering, mathematics, chemistry and physics. We 
need M.B.A. 's also. General Electric' s broad diversificati on plus the demands of 
modern manufacturing call for a wide range of first-class tech nical talent. For one 
example : outside of the Federal Government, we're the larges t user of computers 
in the United States. Just think of the challenge to mathematicians and business• 
sys tems men . 

Q . My school work has emphasized fundamentals. Will General Electric train 
me in the specifics I need to be effective? 

A. Yes, the Manufacturing Training Program is designed to do jus t that. Seminars 
which cover the sub-functions of manufacturing wi ll expose you to both the theo• 
retical and practical approaches to operating problems. Each of the succeeding 
jobs yo u have will train you further in the important work areas of manufacturing. 

Q. After the Program-what? 

A. From that point, yo ur ability and initiative wi ll determine yo ur direction. 
Graduates of the Manufacturing Training Program have Company-wide oppor
tunities and they continue to advance to positions of greater responsibility. 

'lfogress Is Ovr Most lmporl,mf Protlvcf 

GENERAL. ELECTRIC 
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A phenomenon of modern America is the so-called 
"think company." It owns no factories, manufac
tures no products and makes no shipments, but 
just "thinks" about problems--and brilliant ways 
to solve them . 

We have a number of "think compa:-iies" at Westing
house . One is a group of scientists who do almost 
nothing but seek basic knowledge, like the produc-
tion of light by solids and the origin of magnetism . 
Other Westinghouse scientists apply basic knowledge 
to that most demanding of all problems ... national defense. 
And there is still another group whose principal job is to 
think about what products will be needed in the American home 
10 or 15 years from now . 

Out of this kind of thinking at Westinghouse have come 
startling advances in atomic power, the launching sys tem for 
Polaris, the super magnet, and other developments . 

The achievements of Westinghouse scientists in the past 
are the best guarantee of new ones in the future . 

For information on rewarding career opportunities at 
Westinghouse, an equal opportunity employer, talk with 
our representative when he visits your campus, or wr i te 
L. H. Noggle, Westinghouse Educational Department, 
Ard~ore and Brinton Roads, Pittsburgh 21, Penna. You 
can be sure . . . if it's Westinghouse 
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St. Pat Was An Engineer 

PREFACE 

A visitor to the Red Campus at the University of Mis
souri would he likely to ask why the painting of a shamrock 
leaf hangs above the main entrance of the Engineering build
ing. The reply that Saint Patrick was an engineer and is the 
patron saint of the engineers would explain the shamrock 
on the Engineering Building but would he no doubt an aston
ishing hit of information to the visitor. 

The remarkable "discovery" that "Saint Patrick was 
an Engineer" was made by a group of engineering students 
at the University of Missouri in March, 1903. Out of this 
"discovery" has grown the Saint Pat tradition on this 
campus. The celebration which began in 1903 as an un
scheduled student frolic has become over the years an elab
orate program of events in the course of which old Saint 
Patrick himself appears to dub certain of his devotees 
"Knights of Saint Patrick" and to crown a local college girl 
as Engineers' Queen for the ensuing year. 

The story of "St. PaCs" at the University of Missouri 
is told in the following pages. It has been difficult to sep
arate legend from fact in writing of the early years of the 
tradition. In gathering information for the present account, 
letters were sent to all engineering alumni who graduated 
in the years 1903 to 1907, and whose addresses are now 
known. Many replies have been received, and these have 
been helpful. One is impressed, however, by the fact that 
memory of events some 45 years in the past is often faulty. 
A number of the alumni have, indeed, stated that their recol
lections are vague and may he wrong. Evidently many found 
it difficult to distinguish between what they know from 
personal experience and what they were told by others. 

The present writer has found it necessary to point out 
cases where alumni recollections are in error. In this no 
offense is intended and it is hoped that none will be taken. 
The sole aim has been to present as accurate an account as is 
now possible, and in so doing not to lessen the charm of the 
great Saint Patrick tradition at this school. 
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WHEN AND HOW THE GREAT 
DISCOVERY WAS MADE 

In the pages which follow a 
number of alumni give their rec
ollections of events which led up 
to the establishment of the St. Pat 
celebration by the engineering 
students at the University of Mis
souri . There are some errors as 
to dates and several conflicting 
stories in these recollections of 
what happened long ago. That is 
to be expected. In the present ac
count, the statements made by 
alumni have been checked against 
published articles wherever possi
ble but this procedure has not suf
ficed to clear up all the uncertain
ties as to "whodunit" and when 
and where. 

The first published record con
cerning St. Patrick the engineer 
appears in the Daily Tribune is
sue of March 17, 1903. In an arti
cle headed "In Memory of St. 
Patrick" it is stated that the fol
lowing resolutions were adopted 
by the Engineering classes of the 
University : 

"WHEREAS, It has been the 
custom of certain uninformed 
ministers of the gospel to de
clare at various times the 
practices and beliefs of our 
worthy St. Patrick, it was 
deemed advisable that the 
question of his origin and his 
life should be definitely and 
forever settled, and 
WHEREAS, In order to set at 
rest all controversy upon this 
subject an investigation by 
eminent authorities was set 
on foot, and 
WHEREAS, The investigation 
has proved eminently suc
cessful the result of which 
was to establish beyond any 
doubt or council that St. Pat
rick was an Engineer, it is 
therefore 
RESOLVED, That 
sacred duty of 

it is 
each 

the 
and 

every engineer to observe in 
a manner most fitting the 
glorious memory of our most 
beloved disciple, and it is 
further 
RESOLVED, That every engi-
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neer, senior, junior, sopho
more, and freshman, do each 
year on the day of St. Patrick 
refrain from all duties and 
attendance upon classes and 
spend the day in observing 
the memory of our pioneer 
brother. It is therefore 
RESOLVED, That each year in 
the Department of Engineer
ing, on the day of St. Patrick 
a holiday is declared. 
Signed: Senior, Junior, Soph
omore, Freshman." 
In later pages of the present 

account more will be said of this 
proclamation . 

The Columbia Missouri Herald, 
a weekly newspaper of the period, 
carried in the March 20, 1903, is
sue an article which ran as fol
lows: 

St. Patrick Was An Engineer 
The engineering students 

of the University by a unani
mous vote Tuesday morning 
declared St. Patrick an engi
neer-the pioneer of them all. 
On the strength of this they 
then declared a holiday and 
took it. Many other classes 
joined them during the after
noon and a St. Patrick parade 
was formed. 

* * * 
It is a curious fact that in the 

1903 issue of the Savitar the class 
historians of the '03 and '04 Engi
neers make no mention of the St. 
Pat celebration of March 17, 1903. 
The last article in this Savitar, 
however, carries a significant rec
ord. The article is called "Look
ing Backward" and is a review 
of the year's events by one "Le
to". The following is an excerpt 
from Leto's article: 

"The month of March came 
in quietly enough, but before 
it had been with us long it 
developed all the rip-snorting 
instincts of a lion-and-lamb 
combination. Appropriations, 
freshman receptions, mistak
en ideas of St. Patrick's Day, 
all contrived to stir up a 
rough-house month. As for 
the 17th, upon examination 
of the old Erse Chronicles by 

Rooney-the-Mick, the follow
ing note was found : 'Erin 
Go Bragh,' which translated 
into English means 'St. Pat
rick was an Engineer.'* A s
sisted by the band (see Rec
ords of the Discipline Com
mittee, Vol. III, P . 12) the 
Engineers took a day off, and 
the Engineering Profs. took a 
grade or two off." 
According to Charles W . Mar

tin, B.S. in C.E., '05, C .E. , '09, 
"Leto" was the pen name of a 
brilliant Academic student, Harris 
Merton Lyon, of the '05 class, who 
later became a writer in New 
York but, unfortunately, died 
while still a relatively young 
man. 

* * * 
A few of the alumni who have 

recently submitted their recollec
tions of the early St. Pat celebra
tions have placed the first one in 
1904 or even 1905. In view of the 
published records cited above, 
dates later than 1903 can be ruled 
out. A few have placed the initial 
St. Pat affair in 1902. In the 
March, 1906, Engineering Supple
ment to Alumni Quarterly there 
is an article by John N. Edy, B.S. 
in C .E . '05, C.E. '09, entitled "The 
Engineers: Their Traditions, 
Pranks and Prowess." This arti
cle also appears in March 24, 
1906, issue of The Independent, 
the student newspaper of the 
day. According to Edy: 

"Speaking of St. Pat, it 
might be well to dwell on the 
establishment of that tradi
tion. About March 15, 1902, 
hastily arranged notices ap
peared in and near the Engi
neering Building as follows: 

Engineers-Attention! 
Class meeting today at 4 
p.m. Everybody attend! 
Important! St. Patrick 
was an Engineer!" 

Edy no longer remembers why 
he selected the 1902 date or where 
he got the information regarding 
the proclamation. It is probable 
that the date named is wrong and 

*"Erin Go Bragh," an old battle cry 
of the Irish, really m eans "Ireland For
ever." H .A.C. 
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that the proclamation quoted is a 
figment of Edy's imagination. 

In the '01-'02 Savitar no men
tion of class cutting on March 17 
or of St. Patrick is made by the 
historians of any of the four en
gineering classes. In a section of 
the '01 - '02 Savitar entitled 
"DIGS" mention is made of a 
Soph-Freshie enginering student 
fight on March 15. On March 17, 
1902, the '03 engineering class 
placed a sign on the dome of Aca
demic Hall (now Jesse Hall, H. 
A .C.) but this was a class stunt 
often performed and had no re
lation to the St. Pat celebration. 
On March 21, President Jesse is 
said to have addressed a group of 
rioting students, but the offense 
was apparently the burning of the 
President's woodpile. 

Likewise The Independent car
ries no record in the March 19 or 
March 26 issue of any disturb
ance amongst the engineering stu
dents on March 17, 1902, although 
the banner on the dome and the 
student riot of March 21 are men
tioned, the latter attributed to an 
effort on the part of the sopho
mores to break up a freshman re
ception. 

The Columbia Missouri Herald 
makes no reference to cutting of 
classes by engineering students 
on March 17, 1901, or March 17, 
1902, but does mention the put
ting up of banners in 1901 and 
1902, and the student riot when 
the President's woodpile was 
burned is faithfully recorded un
der the heading "Missouri Univer
sity Students on a Tear." 

The Daily Tribune issues of 
March 17, 18, 19, 20, 1902, make 
no mention of St. Pat as an en
gineer, although the March 17 is
sue carries an article about the 
Saint. The March 20 issue men
tions that the '03 class was billed 
$26.50 as the cost of removing 
their banner from the dome of 
Academic Hall. 

* * * 
The date when the engineering 

students publicly declared their 
"discovery" that "St. Patrick 

FEBRUARY, 1963 

Was An Engineer" and took a hol
iday in his honor can definitely 
be fixed as Tuesday, March 17, 
1903. But as to who or what 
group of students made the "dis
covery", where he or they were 
at the time, and what he or they 
did about the matter, are ques
tions most difficult to answer 
with certainty. There are no writ
ten records to which one may 
turn, and testimony given recent
ly by alumni concerning events 
now more than forty years in the 
past is exceedingly contradictory. 

In attempting to arrive at an 
accurate story of what happened, 
accounts in which the alumni 
have obviously reported second 
hand information usually have 
been disregarded. For example, 
when an alumnus who was a 
freshman or a sophomore in the 
spring of 1903 tells just what 
happened in a senior class, his tes
timony is obviously hearsay. Ex
cept as indicated in the text, the 
only accounts seriously consid
wed in the present story are 
those submitted by alumni who 
claim to have participated per
sonally in the activities which 
they describe. Even this restric
tion, however, has not served to 
solve the problem as to "who
dunit" and when and where. The 
restricted testimony is still con
tradictory. 

Here are some of the accounts 
given by alumni: 

Henry Christopher Westover, 
B.S. in C.E. '04, has written as 
follows: 

"I think that I can give you 
some of the information desired, 
as I was one of the original of
fenders to feel the lash of the 
Discipline Committee, as it was 
then known. Of course, it is dif
ficult to be accurate in telling 
of events of 45 years ago, but I 
will do my best. 

"Just a few days before St. 
Patrick's Day of 1903, there were 
about twelve or fifteen of the en
gineering class of '04 in a small 
drafting room in the front part of 
the Engineering Building, lament
ing the fact that it was a long 

time between holidays, when 
some inspired soul, whose name 
I do not remember, came forth 
with the edict that as St. Patrick 
had engineered the project of get
ting the snakes out of Ireland, he 
was, perforce, an engineer and it 
was more than fitting that his 
birthday be observed as an engi
neers' holiday. 

"The idea was immediately rec
ognized as being an inspired one, 
and all in the group became emis
saries to spread the word and 
work up a following. The result 
was rather astonishing to the in
stigators, as practically all engi
neering classes decided that the 
17th of March be forever more 
a holiday and immediately cut all 
classes on that day. 

"The reaction of the Discipline 
Committee was equally prompt, 
and as I remember it, the origina
tors got an additional holiday of 
one week. 

"Of the original group, I can 
remember only a few . Besides 
myself, there were Albert Barnes, 
Hugh Morehead, Robert Moss, 
Charley Robinson, Peter Schwartz 
and others whose names have es
caped me. " 

Here, presumably, is first-hand 
evidence from one who recalls 
the time and the place when the 
St. Patrick legend was hatched . 
And it seems unlikely that West
over would not recall correctly 
the matter of disciplinary action. 

* * * 
The "History of 1903" which la

ter appeared (1906) in the first 
issue of The Sharmrock mentions 
"Nappy" Morehead as one of the 
students suspended by the Dis
cipline Committee. Efforts of the 
present writer to locate the r ec
ords of the Discipline Committee 
for 1902-03 and 1903-04 have not 
been successful. A recent letter 
to French Hugh Morehead 
brought the following informa
tion: 

"I had the misfortune to be ex
pelled from college on account of 
the first St. Patrick Day celebra
tion. After a lapse of several 
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weeks I managed to get myself 

reinstated .... As I recall it I was 

the only one to suffer the extreme 

penalty but about a dozen others 

were disciplined on the same oc

casion." 
Westover's story as to when 

and where the "discovery" was 

made seems clear enough. And he 

names Morehead as one of those 

present. The Shamrock of 1906 

says that Morehead was sus

pended from school for his part 

in the affair of 1903, and More

head confirms the Shamrock state

ment . Unfortunately, there are 

several accounts differing from 

Westover's, equally clear and, in 

some instances, supported by 

alumni testimony. 

* * * 

The Shamrock , first issued in 

March, 1906, carries an article 

entitled "History of 1903." It be

gins: 
"It all took place in ·· the old li

brary, now Prof. Spaulding's of

fice . The seniors were straggling 

in, awaiting the ringing of the 

11: 30 bell when Professor Spauld

ing would lecture to them. The 

conversation drifted to the same 

old subject, for this is the time 

when Professors seem bent on 

working Engineers to death .... 

The season suggested the reme

dy. Was not the next day St. Pat

rick's Day? And was not St. Pat

rick an engineer? What else could 
'Erin Go Bragh' mean," 

The article goes on to tell of 

the proclamations issued, the cut

ting of classes, etc., with mention 

of the actions of "Uncle Dick" 

(President Richard Henry Jesse) , 

"Artie" (Dean Arthur M . 

Greene) and "Freddie" (Professor 

Frederick P. Spaulding). Since 

Professor Spaulding taught civil 

engineering, it seems probable 

that the class mentioned in The 
Shamrock article was made up of 

civil engineering students. 

Since this Shamrock article is 

not signed, and appeared in 1906, 

it is presumably hearsay, indicat

ing only one of the legends which 

had already sprung up so profuse-
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ly in regard to the "discovery" 

that "St. Patrick was an Engi

neer." However, Omer Denny, 

B.S. in M.E., 1904, confirms the 

1906 Shamrock statement in part. 

He writes: 
"On a warm spring day in 

1903, a small group of students 

of the classes of 1903 and '04 

were in the Engineering Library , 

ostensibly for the purpose of 

study. It was the time of year for 

spring fever and in this group it 

had reached epidemic stage. I 

cannot recall the names of all 

these students but someone ex

pressed the necessity of a holi

day, and since St. Pat's day was 

near at hand it was chosen as the 

day." 

* * * 

Next, consider what Charles R. 
Ringer, B.S. in E.E. , '03, recalls: 

"My memory is very clear on 

these points. St. Patrick's day in 

the spring of the origin of the 

events that lead up to the tradi

tion was one of those balmy 

Spring days that occur sometimes 

in Missouri and gives one the 

Spring Fever. That morning a 

bunch of the Engineering stu

dents before class was called 

were sitting out on the ground 

near the old columns and some

one (I do not remember who) 

suggested that it was too nice a 

day to go to classes. Another sug

gested since it was St. Pat's day 

we should celebrate the occasion 

by declaring a holiday since St. 

Pat was probably an Engineer. 

Result: we cut classes that day. 

I do not remember whether some 

Engineering classes other than 

mine were in it. I also remember 

quite vividly that I was called up 

before Dean H. B. Shaw the next 

day for quite a lecture on cutting 
classes." 

* * * 

Charles Schultz, B.S. m C.E., 
'04, C .E., '08, now a county judge 

in Texas, has this to say: 
"Personally I was not familiar 

with the origin except that one 

morning as I went to classes, let

tered on the blackboard at the 

entrance of the engineering build

ing was the statement 'St. Patrick 

was an Engineer, ' and then in 

capital letters 'Holiday.' Not being 

extra ambitious in my studies I 

joined the rest of the engineering 

class and took a holiday." 

* * * 

Erith E. Lushbaugh, B.S. in 

C.E., '03, writes: 
"Some one in the class of '03 

(he may have been slightly over

worked) proclaimed that St. Pat 

was an Engineer, and that we 

should celebrate by not attending 

classes. Result: no classes." 

Milo H. Brinkley, B.S. m C.E. , 

'03, C.E., '06, has this to say: 
"Some one put up a bulletin on 

the board in Academic Hall, now 

.Jesse Hall, to the effect that all 

engineers should cut classes on 

March 17th. The signature of the 

four presidents of the classes 

were forged thereon by the parties 

responsible for the bulletin. My 

name as President of the Senior 

Engineers led the signatures. 

"On March 17, all of the four 

classes of engineers, so far as I 

remember, did cut classes and loll 

around the columns. The profs. 

looked out the windows at us and 

especially Prof. Greene of Me

chanical Engineering who con

sidered it as a personal affront. I 

do not recall that anyone claimed 

in 1903 that St. Pat was an engi

neer. All we did was to cut 

classes." 

* * * 
Three members of the class of 

1904, J. M. Chandlee, J. L. Ham

ilton and J. L. Woodress join in 

the following statement : 
"We doubt if it is definitely 

known in whose fertile brain the 

embryonic idea was generated. 
There is an old tradition that this 

idea started in the Design Room 

of the then Seniors." 

* * * 
Wilbur H. Fisher, B.S. m C.E. , 

'04, says that the idea of cutting 

classes on March 17, 1903, was a 

reaction against the hard work of 
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Professor Gn:ene's class. "One of 
our Civil classmen suggested to a 
few of his nearest buddies that 
St. Patrick's day being just in the 
offing and us not having a holi
day for so d- long to boot, that 
we cut classes on that day and 
just take a holiday for a change. 
At first it was to be our '04 class 
only, and no thought was given 
to making it apply to the whole 
Engineering Department. It seems 
that Professor Greene found 
out about the plan and threatened 
to flunk anyone who cut his 
classes on St. Pat's. Then the '04 
class set out to get all engineers 
to cut and most of them did." 

* * * 

In certain respects, George S . 
Shepherd, B.S. in M.E., '04, con
firms Fisher's account. He says: 

"My classmates got together 
and decided to skip one of Pro
fessor Greene's classes in order 
to show our appreciation of St. 
Patrick, who we claimed was an 
engineer, having engineered all 
the snakes out of Ireland. Each 
of us was called on the carpet for 
our offense in skipping class, and 
that I believe was the beginning 
of our observance of St. Patrick's 
Day." 

Concerning the 1903 celebra
tion, L. E. A. Kelso, B.S. in E.E., 
'07, writes as follows : 

"I was a freshman Electrical 
Engineer at Missouri the year 
1902-03, and as things go, was a 
very green freshman. As a result 
of this, I did not get to know 
much about all the goings on. I , 
however, will give you briefly 
some of the happenings. 

"As I remember the thing, the 
Senior Engineers thought they 
were being worked too hard so 
got together and declared March 
17, 1903 a holiday. In order to 
have some reason for that day 
they also discovered St. Patrick 
was an engineer and had also 
done research on his own. They 
then got out signs saying March 
17 would be a holiday. 
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"At that time is was customary 
to have Chapel in the library ev
ery morning. Inasmuch as St. Pat
rick was to be the Patron Saint 
the Engineers went to Chapel. 
That was the first time most of 
them went. 

"After Chapel we went to our 
classrooms, not to class, but to try 
and persuade the others in our 
classes who were not engineers, 
to cut. The persuasion, as I re
member, was about a 100% fail
ure. Next, we went out on the 
campus and milled around. 

"Finally, President Jesse came 
out and tried to get the men to 
go to classes. His appeal was for 
gentlemen to go to classes, the 
roughnecks to go up-town. The 
engineers went up-town. They al
so visited the two girls' schools, 
Christian and Stephens College. 
That about ended the day. 

"The next year I was not in 
school, but as I got it later there 
was not so much enthusiasm to 
cut. It was said Professor Greene 
wa.s opposed to the cut idea and 
threatened any student in his 
class with failure if he cut. He 
was not opposed to observance of 
St. Pat's Day but felt it should 
be taken by faculty permission." 

Kelso's account of what oc
curred in 1903 is of special worth 
in the present story for the reason 
that Kelso was not at the Univer
sity the following year and there
fore could not confuse the events 
of 1903 with those of 1904 as a 
few of the alumni have done. 

* * * 
Here is what another alumnus, 

Lee Elmer Philbrook, B.S. in C.E., 
'04, has to say about the 1903 and 
1904 affairs: 

"It was on a warm, sunny day 
in March, 1903. A group of us, 
all Civils, I believe, perhaps 10 
or 12 all together, had gathered 
just south of the Engineering 
Building, waiting for the bell to 
ring for the next class. Some were 
lying on the grass, others, sitting 
or standing. We were all inclined 
to have spring fever and wishing 
for a holiday. There was no holi-

day near, the only day of any 
special consequence was St. Pat
rick's day and that was not a rec
ognized holiday. Some one said 
that St. Patrick was an Engineer 
and proceeded to prove it mathe
matically. I believe he set it up 
on the order of a theorem in 
geometry and I am quite sure it 
ended with Q.E.D. We were all 
agreed that the proof was mathe
matically correct and that we 
should celebrate his birthday by 
taking a holiday. Just who made 
the demonstration I am not sure 
but I am inclined to believe it 
was F. P. (Peter) Schwartz. He 
was one who was lying on the 
grass. It would have been entirely 
in character. 

"My recollection so far is clear 
and definite. The discovery that 
St. Pat was an Engineer was 
made by a group of Civils of the 
class of 1904 a few days before 
March 17, 1903. 

"As a ·result we cut classes and 
took a holiday on St. Patrick's 
day. I believe all students in the 
School of Engineering partici
pated but I am not certain on that 
point or whether it was just the 
'04 class that cut. There was no 
special program for the day, we 
just 'cut'. 

"As I remember there were no 
particular repercussions from the 
faculty except that Prof. A. M. 
Greene, Jr., appeared to take it as 
a personal affront. I do not recall 
that any punishment was in
flicted. And so ended the first 
celebration. 

"Next year when it became evi
dent that the students proposed 
to continue the St. P at's holiday, 
Prof. Greene plainly stated that 
he would flunk anyone who cut 
his classes on that day. This dic
tum might have made a dent in 
our lines for there were some 
seniors who were taking mechan
ics under Greene for the second 
time an,d could not afford a 
flunk." 

* * * 
Another alumnus, Veit A. Hain, 

B.S. in E.E. , '06, who was a fresh-
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man m the spring of 1903 and a 
sophomore in 1904 gave the pres
ent writer a verbal account of 
what happened in March of those 
years. According to Hain ( and 
all others who have testified) it 
was glorious spring weather in 
March, 1903. Some days before 
March 17th word went about that 
the upperclassmen were planning 
to cut classes on St. Patrick's 
Day. Class meetings were hastily 
called. Hain attended the fresh
man class meeting. Not more than 
a score of freshmen attended but 
those present voted unanimously 
to follow the lead of the upper
classmen. On the morning of 
March 17th a hundred or so en
gineering students gathered at the 
columns and there was a great 
deal of yelling and cheering. A 
few students showed up with 
band instruments and joined in 
the noise making. Finally Presi
dent Jesse came charging down 
the steps from the President's 
House and declared that the holi
day was illegal and the students 
participating would be disciplined. 
Meanwhile the band had started 
toward the Eighth Street en
trance to the campus. President 
Jesse ended his harangue by stat
ing that gentlemen would return 
to their classes and rowdies would 
follow the band. Most of the stu
dents followed the band. Later on 
the Discipline Committee sus
pended "Nappy" Morehead and 
"Fatty" Walker, the last-named a 
Medic who played the trombone 
in the improvised band that led 
the rowdies up town. 

When March, 1904, arrived 
there was again, according to 
Hain, much discussion as to 
whether to cut classes on the 17th. 
The sophomores voted to cut if 
the upperclassmen did. The engi
neering students, who seldom 
went to chapel, jampacked the 
room by attending on March 17. 
Chapel in those years was held 
in the west basement room of Ac
ademic Hall. Hain does . not recall 
the assembly at the ·eolumns in 
1904, mentioned by other alumni, 
or the effort of President Jesse 

Page 10 

to get the students back to 
classes. The crowding at Chapel 
and the class cutting are the 
only events remembered by Hain 
of the 1904 affair. 

* * * 
Charles W. Martin, B.S. in C.E., 

'05, C.E., '09, has furnished the 
following bit of information, part
ly hearsay and partly first hand: 

" In those days class cutting by 
whole classes was not a frequent 
occurrence in the engineering 
school but it did happen now and 
then when a teacher might chance 
to be as much as five or ten 
minutes late in arriving at his 
classroom. One such cut occurred 
on the morning of March 17, 1903 
( or on the morning of the day be
fore or after that date), when 
A . M . Greene, Jr., Professor of 
Mechanical Engineering, was tar
dy. The day was a fine one, bear
ing a generous touch of Spring, 
and emissaries from the cutting 
class spread the word to other 
groups that a walk-out was on. 
The affair was spontaneous; it 
grew rapidly in number of partic
ipants; and for an hour or so 
about one-third or one-half of the 
engineering enrollment was out 
on the mound enjoying the air 
and giving scant heed to entrea
ties of constituted authority for 
them to return to their classes 
pronto. 

"I can't recall whether it was a 
class group of the '03 or the '04 
class that walked out on Prof. 
Greene, but it was one or the 
other. As said before, the affair 
was spontaneous, and was with
out leadership except that of the 
self-appointed. At the time it was 
just another walkout, but a cling
er. I can't recall having heard on 
the morning of the walk-out any 
mention of a tie-up of the saint 
and the engineers ( a professional 
tie-up, that is) , nor do I believe 
there was any such mention that 
morning." 

Martin was not in Greene's 
class at the time of the "walk-out" 
but. he writes: 

" I was one of a group who 
were just starting in on a three
hour draughting-room period un
der the direction of T. J. Rod
house, Instructor m Drawing 
(and a good one, too), when the 
walk-out occurred. The draught
ing room we occupied was lo
cated on the second floor of a 
building, later destroyed by fire, 
that stood but small yardspace 
away from the Engineering 
Building proper. Rodhouse was 
an overworked instructor; he 
had at times as many as three 
separated groups of students go
ing at once under his intermittent 
attention. Rodhouse was else
where when our group first 
learned that a walk-out was on 
tap. We first knew that some
thing special was doing when a 
small group of (I think, but with 
a degree of doubt) 1904 chssmen, 
then juniors, attracted our atten
tion to the windows by their un
timely exit from a rear or side 
door of the Engineering Building 
and their somewhat clamorous 
progress between the buildings 
toward the front walk. We hailed 
them from the windows; they 
broadcast the news that a walk
out was on; we took immediate 
French leave and joined them 
and many other more prompt es
capers in front of the Engineer
ing Building. I hesitate to risk my 
memory on such a minor detail, 
but I seem to have a dim recollec
tion that I. P. Smothers and S. G. 
Loucks, two juniors, were in the 
group that spread the word to 
us. Thus, I wasn't an initial par
ticipant, but I did join in fairly 
promptly and I hung with the 
rabble until dispersed by consti
tuted authority. 

"In those days I had, I believe, 

a pretty good ear for verbal vio

lence and invention, but if any in

dividual proclaimed in my pres

ence that very morning that St. 

Patrick was an engineer the state
ment didn't register. Either that 
or I have since then stripped 
at least one tooth in my men
tal gearing." 
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AT NASA, YOU'RE IN THE AEROSPACE CENTER OF THE FREE WORLD 

NASA ... your place in space 

NASA programs encourage swift professional growth 

for the engineer or scientist launching his career 

You can accelerate your career swiftly 
as a professional staff member of the Na
tional Aeronautics and Space Administra
tion. Stimulating assignments, unequaled 
resources, liberal programs of educational 
assistance, early responsibility-all help 
hasten the professional growth of the 
engineer or scientist who chooses NASA 
for his initial career position. 

Each NASA research center offers its 
own comprehensive plan to help advance 
your knowledge and speed the time when 
you can contribute at the peak of your 
capacity. The plans differ from center to 
center, but this summary is generally valid 
throughout the NASA complex: 

NASA Installations 
Maintain University T ies 

NASA centers have established close 
relationships with nearby universities . As 
a professional staff member, you may 
pursue graduate study either in the even
ing at NASA's expense or during regular 
working hours on full salary. And, if 
necessary to fulfill university requirements 
for a graduate degree, you may become a 
resident student, also on full salary. 

NASA encourages advanced study in 
astronautics, physics, electronics, chemis
try, metallurgy, mathematics, astronomy, 
and geophysics, as well as aeronautical, 
mechanical, electronic, electrical, nuclear, 
ceramic, and civil engineering, engineering 
mechanics, and engineerip.g physics. 

Guggenheim, Sloan, Brookings 
Fellowships Available 

Additional avenues of opportunity will 
be open to you because NASA participates 

in fellowship programs of the Guggen
heim and Sloan Foundations and the 
Brookings Institution . Right now, as a 
result of this participation, NASA staff 
members are attending Cal Tech, M.I.T., 
Harvard, and other leading schools, re
ceiving full salary, expenses, and per diem. 

NASA helps you keep abreast of the 
latest developments in your field by per
mitting frequent attendance at major 
technical conferences in this country and 
abroad . 

Unique Intern Programs 
Increase Technical Competence 

The NASA centers offer exhaustive in
house educational opportunities as well, 
including the unique Intern Programs. 
The regular in-house activities include 
lectures , seminars, films, and expense-paid 
trips to other organizations. The Intern 

Program is somewhat different. As an 
Intern, you study and work closely with a 
senior NASA scientist or engineer, a 
leader in his-and your-field. This is an 
informal and exceedingly productive 
arrangement, which usually lasts for six 
months. The Intern Program is designed 
to bring you very rapidly to the forefront 
in a special technical area. 

Get All the Facts 
About a NASA Career 

Learn more about your future with 
NASA. Contact your College Placement 
Officer to arrange an interview with NASA 
representatives visiting your school. Or 
send a letter outlining your interests and 
background to the Personnel Officer at any 
one of the following NASA locations : 
NASA Goddard Space Flight Center, 
Greenbelt, Md.; NASA Langley Research 
Center, Hampton, Va.; NASA Lewis 
Research Center, Cleveland, Ohio; NASA 
Marshall Space Flight Center, Huntsville, 
Ala.; NASA Ames Research Center, 
Mountain View, Calif.; NASA Flight 
Research Center, Edwards, Calif.; NASA 
Manned Spacecraft Center, Houston, 
Texas; NASA 'Launch Operations Center, 
Cocoa Beach, Fla. 
NASA is an equal op- E3 
portunity employer. 
Positions are filled in 
accordance with Aero- • 
space Technology 
Announcement 252-B. 



One of the alumni statements 
the most difficult to evaluate has 
been submitted by William W. 
Harris, B.S. in E.E., '03, E.E., '07. 
It concerns six seniors who in 
1903 roomed at 17 Waugh Street. 
Harris, in his first letter, named 
the six, but did not include him
self. Further inquiry brought 
from Harris the statement that he 
was not with the group on the 
evening of March 16, 1903, when 
the events he described took place 
but he joined them at the Engi
neering Building next morning. 
Harris' account of what happened 
on the evening of March 16, 1903, 
is therefore admittedly a second
hand story and would not be re
corded here except for the fact 
that Harris was a close friend of 
the group and spent much of his 
time when not in class studying 
or loafing with the group he 
names. He did not live in the 
Waugh Street house in 1903 but 
had previously roomed with 
Brandenburger, and for a few 
years after 1906 roomed with 
Rice in San Francisco. 

Here is Harris' story, presuma
bly told him by his friends : 

"Although the episode that 
started the ball to rolling occurred 
more than 45 years ago, I clearly 
recall the circumstances. 

"Late in the evening of March 
16, 1903, six senior engineering 
students, namely Edward Zorn, 
Henry Kleinschmidt, Ben Rollins, 
DeWitt Rice, Leo Brandenburger 
and Frank Magruder, were sitting 
in their quarters on the second 
floor of the Prather residence, 
situated immediately south of the 
Baptist Church Parsonage on 
Waugh Street, when these fel
lows, as fine a group of students as 
could be found in the engineering 
school, decided by common con
sent that they had done enough 
study for one evening. 

"Engineering students have al
ways resented the fact that they 
were compelled to attend classes 
for 6 days per week when the 
majority of students in other 
branches attended for only 5 
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days per week. It was perhaps 
with just such a thought in mind 
that these six future engineers 
decided to do something about it, 
in a mild sort of way. 

"Knowing that the next day 
was to be St. Patrick's Day, Ed 
Zorn said to the others: "St. Pat
rick was an Engineer attested by 
the fact that upon surveying the 
situation the Venerable Saint de
cided to drive all snakes out of 
Ireland' ( or words to that effect) . 
The thought was contagious, 
whereupon Leo Brandenburger 
drew up a suitable resolution 
which was promptly printed on a 
sheet of white paper. 

"The next morning these six 
students proceeded rather early, 
to the Engineering Building and 
posted the resolution on the bul
letin board in the entrance hall. 
The next move was to assemble 
on the front steps where they 
proceeded to form a picket line 
that would have received praise 
from the A. F. L. or C. I. 0., and 
buttonholed every engineering 
student who attempted to enter 
the building. It is believed that 
very little persuasion was re
quired on that bright March 
morning to induce all engineering 
students to take French leave. 

"Upon learning that no stu
dents were coming to classes, the 
Dean of Engineering was furious 
(at least outwardly, but probably 
happy inwardly, because he was 
a very fine man with a good sense 
of humor) . It is recalled that the 
remainder of the professors and 
instructors considered the matter 
a good joke and enjoyed it ac
cordingly. Within an hour after 
the beginning, a great body of en
gineering students had assembled 
in front of the Engineering 
Building, when, all at once every 
man's son of them began yelling 
or cheering, depending upon what 
construction you put upon such 
antics. They soon departed joy
ously to the various places where 
students are wont to gather upon 
the occurrence of a holiday, par
ticularly when it is unearned and 

unexpected. As they disappeared 
in many directions, you could 
hear the singing of some words 
about St. Patrick being an Engi
neer, sung to the tune of 'The 
Irish Jubilee.' It is my under
standing that at some later date 
just such a song was composed to 
the above-mentioned tune." 

* * * 
This account by Harris is much 

at variance with many others that 
have been told and although it is 
not a first hand account special 
efforts have been made to verify 
it if possible. 

Edward Zorn, B.S. in C.E., '03, 
has submitted an account which, 
in a general way, confirms what 
Harris has said. In his first letter, 
Zorn mentions no names, but he 
does speak of the rooming house 
at 17 Waugh Street, and the re
mark made by one of the group to 
his fellow classmen to the effect 
that "St. Patrick was an Engi
neer." He mentions the resolution 
which was drawn up that March 
16th evening and posted the next 
day. 

Zorn was reluctant to mention 
names but was anxious that the 
class of 1903 be given sole credit 
for the "discovery" and the first 
proclamation. In response to a di
rect request to say flatly whether 
he did or did not make the state
ment attributed to him by Harris 
he finally wrote: 

"On the Eve of St. Patrick's 
day in 1903, one, an Engineer who 
had, perhaps, grown weary of the 
'grind' of classes and constant 
study, may it be related, with fel
low classmates present, all of the 
Class of Engrs. '03, University of 
Missouri, said 'Why should we of 
the Engineering course attend 
classes tomorrow when St. Pat
rick was an Engineer?' 

"And to come back to your in
quiry-it was I, the writer, who 
made the above remark and it 
was the late Leo Brandenburger 
who wrote the resolution pro
claiming St. Patrick's day as a 
holiday in Engineering." 
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Frank C. Magruder, B.S. in 
C.E., '03, who was also mentioned 
by Harris, had at first no recollec
tion of the events chronicled by 
Harris. He wrote as follows: 

"On the morning of March 17, 
1903 some one (I think a Junior 
Engineer) posted a notice to all 
Engineers on the Bulletin Board 
of the Engineering Building that 
St. Patrick was an Engineer and 
therefore all engineers would 
have a holiday that day; or some
thing to that effect. It was called 
to my attention upon ariving at 
the building that morning. Sev
eral of us Seniors discussed the 
matter pro and con, finally decid
ing to stand with the Juniors and 
take the day off." 

Magruder warns that his recol
lection of events in 1903 is vague, 
but it does seem that if he were 
in the group that hatched the idea 
of the holiday and the proclama
tion he would have recalled the 
happenings of the evening of 
March 16 rather than what he 
tells of the morning of March 17. 
However, when a copy of the Har
ris account was sent to Magruder 
he replied that he recalled the 
meeting of March 16. His second 
letter states: "My memory now 
of that memorable evening and 
day is quite clear that we six 
rooming together, with Billie Har
ris, were the culprits." It is quite 
apparent from Magruder's second 
letter, however, that his memory 
is not entirely clear with respect 
to all the statements made by 
Harris, and in view of Magruder's 
first letter, his later testimony, in 
general supporting the Harris 
story, must be taken with caution. 

Another of the six '03 class 
seniors mentioned by Harris was 
W. B. Rollins, B.S. in M.E., '03, 
M.S., '05. Rollins evidently has no 
recollection at all of the events 
reported by Harris. He wrote: 

"According to my recollections, 
the idea to declare that 'St. Pat
rick was an Engineer' originated 
jointly among the Junior and Sen
ior engineering classes a day or 
so before March 17, 1903. There 
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was perhaps about a dozen of the 
two classes in the conference that 
made this 'discovery'. We decided 
that his 'discovery' should be pub
lished by declaring a holiday on 
March 17th that year for the Jun
ior and Senior Engineering 
classes." 

When the Harris account was 
sent to Rollins he replied as fol
lows: 

"There were perhaps several 
groups that talked over this mat
ter in their rooms, or other phces 
where they could get together, 
but the first conference that I can 
recall in one of the University 
buildings was in the Engineering 
Building, in line with my previous 
letter, and that consisted of Jun
iors and Seniors. It was at that 
meeting that the idea took form 
and was put into effect, and I 
consider it the most important. 

"Conferences were frequently 
held in my room, as there were 
six Seniors in the house where I 
lived." 

* * * 
Another bit of evidence bear

ing on the Harris story is this: In 
the Engineers Edition of The In
dependent, March 18, 1905, Rol
lins published an article under 
the title "Engineers of 1903." The 
article does not deal with the ori
gin of the St. Pat tradition, but, 
in passing, names Leo Branden
burger as the author of the first 
St. Pat proclamation and quotes 
the document as follows: 

"Whereas, St. Patrick is known 
to have been an engineer, and 
whereas the 17th of March has by 
long custom been set apart as a 
day in his honor, therefore, be it 
resolved that we, the students of 
the Engineering department of 
the University of Missouri, re
frain from our usual labors on 
that day. That we celebrate in 
the name of St. Patrick and wear 
his favorite color. That this order 
go into effect from this day forth 
through all time. That any engi
neer violating this order be 'chi
chied.' " 

By order of committee. 
Signed 

Pres. Senior Class 

Pres. Junior Class 

Pres. Soph Class 
Pres. Freshman Class 

Here again is a discrepancy, for 
the proclamation quoted by Rol
lins does not agree at all with the 
proclamation quoted in the Daily 
Tribune on March 17, 1903. Pre
sumably Rollins invented his ver
sion. 

* * * 
In addition to all the foregoing 

accounts, alumni have submitted 
a number of other stories of how 
it all began, but these stories have 
not been included in the present 
record because they were obvi
ously second hand, or confused 
the 1904 or 1905 celebration with 
the affair of 1903. 

What, then, is to be concluded 
from all the: accounts which have 
been given? The date of the first 
class cutting in honor of St. Pat
rick and the "discovery" that "St. 
Patrick was an Engineer" was 
certainly March, 1903. And it is 
also clear that the "discovery" 
was made by a group consisting 
of the '03 class, then seniors, or a 
group of the '04 class, then jun
iors, or by a mixed group of the 
two classes. 

It is not impossible, in fact 
quite probable, that the idea of 
the class cutting on St. Patrick's 
Day, 1903, and the rather natural 
excuse hatched for the cut, de
veloped almost simultaneously in 
several groups of students. It is 
well known that scientific discov
eries are often made independent
ly and almost simultaneously by 
different persons, and the same is 
true of inventions. It is said that 
"the idea was in the air." Cer
tainly the idea of taking a holiday 
in March, 1903 was "in the air" 
at the time. The engineering stu
dents were groaning over their 
difficult courses; there was no le
gal holiday in the offing; it was 
glorious weather and St. Patrick's 
day was at hand. All alumni have 
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testified to these circumstances. 
It required only that some group, 
any group, of seniors or juniors 
take the lead. Seemingly there 
was more than one group that did 
decide to declare a holiday. 

The "discovery" about St. Pat
rick may also have been made 
independently in the several 
groups apparently involved in the 
decision to cut classes . In any 
event, this "discovery" was the 
inspiration for the dozens of leg
ends which sprang up almost at 
once. Students at Missouri had 
taken illegal holidays before 1903. 
It was the inspired proclamation 
that "St. Patrick was an Engi
neer," and not the mere cutting 
of classes, that gave zest to the 
occasion and led finally to the 
firm establishment of the tradi
tional ceremonies which mark the 
annual return of the Patron Saint 
of Engineers to the campus. 

The celebration of 1903 and 
1904 were relatively minor af
fairs, but the ideas hatched in 
those years laid the foundation 
for the first well-organized and 
well-performed ceremony in 1905. 

St. Pat 
Celebration of 1904 

Charles W. Martin, B.S. in C.E. , 
'05, has furnished the following 
information concerning the 1904 
celebration: 

"The 1904 St. Patrick doings 
were organized and directed by 
the 1905 class, then juniors, by 
reason of the reluctance of the 
senior class, with their hopes set 
on graduation, to hazard the pun
ishment that might ensue from 
participation. The prime features 
of the 1904 celebration were : the 
posting of the proclamations on 
the night of March 16; the more 
or less general cut of morning 
classes by juniors and sopho
mores on March 17 ; an open-air 
convention on the mound, and the 
parade. As said before, the St. 
Patrick affair of 1904 was an or-
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ganized and directed affair, and a 
good one in most respects. And as 
I recall it, every member of the 
1905 class had some part, large 
or small, in the plot and presenta
tion. A list of the leaders of the 
project as a whole would, I'm 
sure, rightly include the follow
ing: Wray Dudley; Homer Hag
gard; J . N. Edy ; C . M. Clifton ; 
R. L. Cargill; J. L. Ross, and 
(here it comes) the writer. 

The form and context of the 
proclamation were developed by 
a group headed by my four-year 
room-mate, Wray Dudley. At 
least I know that the preliminary 
draft was in his keeping. There 
comes to mind one of Wray's gags 
made while reviewing the draft 
in our room one evening: a gag 
implying that Uncle Dick (Rich
ard Henry Jesse , LL.D., Presi
dent) might not be willing to ap
prove the proof unless the context 
of the resolution was expanded 
so as to apply also to the School 
of Mines at Rolla . The printing 
of the posters, green on white, 
was, as I recall it, done in Cen
tralia, Mo. ; and I believe that pro
curement was arranged for and 
effected by C. M. Clifton and 
R. L. Cargill. The entire 1905 class 
served in the posting of the proc
lamations on the night of March 
16. We had two or three small 
parties of billboard-men, and 
each such party was given phy
sical protection by guard groups. 
I served as a guard but not with 
distinction. 

"It was a stay-out, not a walk

out, on the part of the 1905 class 

on the morning of March 17, 1904. 
We arrived early but did not en
ter. We congregated on the front 
steps and on the mound, and we 
extended invitation to all and 
sundry to join us in paying hom
age to the saint. Most sophomores, 
some freshmen, and a few seniors 
did join in. It was a gay party but 
something was lacking. To me, at 
least, it seemed there wasn't 
enough spice in the cake; consti
tuted authority wasn't putting up 
the fight I was expecting. How-

ever, the parade, a spontaneous 
piece of business, did provide 
suitable climax. 

" When the open-air celebra
tion began to lag three members 
of the 1905 class (J. N. Edy, D . 
W. Coe and H. Welch, if memory 
serves) procured band instru
ments (a cornet and two drums); 
organized a three-piece band, and 
started a parade to Academic 
Hall, the day-time habitation of 
over-all administrative power 
and glory. That was an arouser . 
That was taking too much rope. 
Constituted authority went into 
drastic action and quickly dis
pelled the rabble-a beautiful ex
hibition of inherent power, a won
derful thing to behold." 

The "constituted authority" 
mentioned by Martin was, accord
ing to other almuni, no less than 
President Jesse. 

Martin's room-mate mentioned 
above, Wray E. Dudley, B.S. in 
C.E. , '05, has written as follows: 

'This act of insubordination 
( speaking of the 1903 affair, 
H .A.C.) aroused the ire of Dr. 
Richard Henry Jesse, University 
President and disciplinarian of 
the old school. The discipline 
committee made an investigation 
and penalized some of the offend
ers which included a two weeks 
vacation for at least two of the 
culprits. This put a quietus on 
any concerted action by the '04 
class for St. Pat's day on March 
17, 1904, but we did post a St. 
Pat's proclamation in the form of 
a large poster printed in green 
ink, erection of a sign on the top 
of the columns, raids on any hap
less lawyers caught leaving the 
Mule Barn on the night of the 
16th and cutting of classes to a 
considerable extent on the 17th. 
For this, we were all censured 
but no penalties were inflicted, 
probably because none of us were 
actually caught in our deviltry. 

"We considered the St. Pat 
poster a work of art. It was on 
white paper 18" by 24", and 
printed in green ink in nice large 
letters, although where it was 
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printed or by whom, I do not 
know. It read: 

'ERIN GO BRAGH' 
(which is interpreted in our own 
language) 

ST. PATRICK 
was an 

ENGINEER 

Therefore, be it resolved: 
That the day he killed the 
snakes be set apart for the 
Engineering Class of the Uni
versity of Missouri and the 
School of Mines at Rolla. 

HURRAH FOR ST. PATRICK 
"I think the poster was a child 

of my brain but regardless of the 
author, it always seemed to me 
its prominent display on the cam
pus served notice to the college 
world that the engineers claimed 
St. Pat as their own. Having done 
this, it was probably the greatest 
influence in encouraging the en
gineers of '05 to go a . step further 
in the celebration which they 
sponsored the following year." 

A very curious account of the 
1904 doings has been submitted 
by another Martin of the '05 class, 
Charles K. Martin, B.S. in E.S., 
'05. He is evidently under the im
pression that the 1904 celebration 
was the first, and one wonders 
why he does not recall the 1903 
affair. Here is what Charles K. 
Martin says: 

"On March 17, 1904 in the 
morning we had a laboratory 
course in electrical measurements, 
which met in the engineering 
building in the basement almost 
under the front steps of the build
ing. This class was under the di
rection of Dr. 0. M. Stewart of 
the Physics Department. This 
day was one of those beautiful 
bright spring days when the tem
perature was warm and every
body felt more like going down 
to the river bank or out in the 
woods rather than staying in
doors. Toward the close of the 
class period Dr. Stewart went 
over to where Homer Haggard 
was at work and sat down on the 
edge of his desk. Dr. Stewart was 
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always inclined to kid the stu
dents and on this particular day 
I think he had pretty much the 
same feeling that the students 
had, that he would much prefer 
to be out of doors than to be in 
the class room . 

"Homer Haggard was quite a 
popular student in school. He was 
on the football team and either 
in 1904 or 1905 he was captain on 
the team, and being red-haired 
and with an Irish disposition, he 
was one of the fellows that you 
like to kid . Dr. Stewart began by 
asking Mr. Haggard why he was 
in class on a day like that, and 
Homer asked him why he asked 
that question, and his reply was 
something like this, 'You are 
Irish, aren't you, and this is the 
seventeenth of March. Didn't you 
know that St. Patrick was an en
gineer?' Homer asked him how 
come and Dr. Stewart replied, 
'Didn't he engineer the snakes out 
of Ireland?'; then Dr. Stewart 
continued, 'You fellows ought to 
take a holiday and celebrate the 
occasion.' 

"The class dismissed at 12:00, 
and taking Dr. Stewart at his 
word, we met the seniors in the 
first floor corridor and told them 
what happened and suggested that 
we declare a holiday for the rest 
of the day. Someone suggested 
that we meet after lunch over on 
Broadway and have a parade. So, 
the first thing after lunch a bunch 
of us met on Broadway, I have 
forgotten just where, but there 
wasn't enough of us to have a pa
rade such as we would like to 
have, so after some discussion we 
decided that we would concen
trate on next year's St. Patrick's 
Day, declare a holiday and have 
a parade." 

The present writer is not able 
to evaluate this statement. It is 
known that the 1904 celebration 
was a very small affair and it is 
quite possible that several groups 
of students acted independently. 
Homer Haggard, who plays such 
a prominent role in Charles K. 
Martin's account, has no recollec-

tion of the incident in Professor 
Stewart's class. It seems improb
able that Charles K . Martin would 
remember the incident so clearly 
if it never happened. Perhaps it 
is fair to say that even if the in
cident in Professor Stewart's class 
did occur, it had little to do with 
the development of the St. Pat 
tradition at Missouri . 

The '04 Savitar carries but scant 
accounts of the St. Pat celebra
tion of 1904 despite the fact that 
Charles W. Martin was Art 
Editor of the volume. The class 
historian of the '04 and of the '05 
engineers each sings of the promi
nent part his class played in the 
establishment of the St. Pat tradi
tion. On page 192, there are three 
verses under a heading "Lyrics of 
a Lawless One," authored by 
"M." Charles W. Martin, being 
accused, has confessed that he 
wrote the jingle. One verse refers 
to the Hobo Convention, one to 
the law students' proclamation 
that April 1, 1904, would be a 
holiday. The third verse reads: 

"Saint Patrick was an Engineer; 
The campus they did soak 

With posters. Greene's not 
Irish 

And couldn't see the joke." 

On the next page is a cut of 
the poster used in 1904, a copy of 
which, donated by Wray Dudley, 
is now in the St. Pat display case 
in the Engineering Building. 

It appears that, in general, the 
St. Pat celebration of 1904 was a 
very small affair, limited to get
ting out the poster and cutting of 
classes. With eyes on their diplo
mas the coming June, and remem
bering the faculty disciplinary 
actions of 1903, and with Profes
sor Greene still emphatic in de
nouncing the whole business, the 
seniors, class of '04, were seem
ingly quite willing to have the 
juniors, class of '05, play the ma
jor role. Several of the alumni re
call that they were "called on the 
carpet" by their engineering pro
fessors, but evidently the Disci
pline Committee took no action 
as a result of the 1904 celebration. 
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St. Pat Proclamations 
For many years there hung in 

the office of the late Professor 
Weinbach a framed document 
which was thought to be the ori
ginal St. Pat proclamation drawn 
up by Leo Brandenburger. It is 
scrawled in pencil on three sheets 
of coarse scratch paper; several 
of the words are misspelled, some 
corrections are shown and the 
English is very poor. Where Pro
fessor Weinbach got the docu
ment is not known and Leo Bran
den burger is no longer living. 

It will be noted that the proc
lamation appearing in the March 
17, 1903 issue of the Columbia 
Tribune is an edited version of 
the hand-written document. Curi
ously enough, this proclamation 
is not quoted in any of the early 
Shamrock issues which tells of 
the events of 1903. 

In an article printed in the 
Engineers Edition of The Inde
pendent, March 18, 1905, W. B. 
Rollins, B.S., '03, says that Leo 
Brandenburger, B.S. in E.E., '03, 
claims the honor of drawing up 
the first proclamation. Rollins 
then quotes the document as fol
lows: 

"Whereas, St. Patrick is 
known to have been an engi
neer, and whereas the 17th of 
March has by long custom 
been set apart as a day in his 
honor, therefore, be it re
solved that we, the students 
of the Engineering depart
ment of the University of 
Missouri, refrain from our 
usual labors on that day. That 
we celebrate in the name of 
St. Patrick and wear his fa
vorite color. That this order 
go into effect from this day 
forth through all time. That 
any engineer violating this 
order be 'chi-chied.' " 

By order of committee. 
Signed 

Pres. Senior Class 
Pres. Junior Class 
Pres. Soph. Class 
Pres. Freshman Class 
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The four class presidents named 
in the proclamation probably 
were not consulted. At any rate, 
Milo H. Brinkley, B.S. in C.E., 
1903, states that he was president 
of the senior engineering class in 
1903 and did not know about the 
preparation of the proclamation. 

It will be noted that Rollins, 
writing in 1905, says that Bran
denburger "claims" to have writ
ten the first proclamation. If 
Rollins had been present at the 
meeting on March 16 which 
Harris describes on second-hand 
information, it seems strange that 
Rollins would not have made a 
stronger statement in 1905 as to 
the authorship of the quoted pro
clamation. 

In the annual editions of The 
Shamrock articles have appeared 
frequently purporting to give the 
history of the establishment of 
the St. Pat tradition, the origin 
of the Blarney Stone, the first 
St. Pat proclamation, etc. For the 
most part these accounts are mix
wr.es of facts and fiction. With re
spect to St. Pat proclamations, 
The Shamrock '06 states that on 
March 17, 1903, the sophomore 
class adopted the following resolu
tion: 

WHEREAS, In the ranks of the 
engineering department there 
are many of noble birth and 
Irish blood, and 
WHEREAS, The ancestors of 
many of our illustrious stu
dents come from Erin's Isle , 
and 
WHEREAS, St. Patrick was an 
Engineer. 

THEREFORE, BE IT RESOLVED, 
That the engineering depart
ment take a holiday and at
tend the morning prayer in a 
body. 

This version of a proclamation 
is copied in the March, 1937, issue 
of The Shamrock, and, curiously, 
attributed to Leo Brandenburger, 
who was a senior in 1903. 

Mention has been made else
where of the proclamation which 
the 1906 Edy article says appeared 
in March, 1902. 

In the March, 1934, issue of 
The Shamrock, the proclamation 
which was carried in the March 
17, 1903, issue of the Daily Trib
une is copied under a heading 
"Resolution Adopted March 17, 
1903." By 1934, however, the 
manuscript document was hang
ing in Professor Weinbach's of
fice and may well have been the 
source from which The Shamrock 
obtained it and added an appro
priate heading. Some confusion is 
added by the fact that Leo Bran
denburger, who is supposed to 
have written the first proclama
tion, contributed an article to this 
same issue of The Shamrock, and 
speaking of the events of March 
17, 1903, says: 

"The first to enter the Engi
neering Building on this historic 
morning beheld posted on the 
bulletin board this announce
ment: 

St. Patrick was An Engineer 

Holiday Today 
To this day no mortal knows by 
whom this announcement was 
posted." 

Now if Brandenburger drew up 
a proclamation on the evening of 
March 16, 1903, as W. W. Harris 
says he did, or was the author of 
the scrawl which hung framed in 
professor Weinbach's office, and 
long thought to be the first St. 
Pat proclamation, it is obvious 
that by 1934 he had completely 
forgotten that he ever wrote a 
proclamation which he or one of 
his classmates posted. 

To sum up the situation: The 
proclamation that appears in the 
March 17, 1903, issue of the Daily 
Tribune is the first of which there 
is any record. The scrawled proc
lamation which Weinbach treas
ured is probably the original 
draft. Brandenburger has always 
been given credit as the author 
of the 1903 proclamation, al
though his own statement in the 
March, 1934; Shamrock does not 
support this conclusion. 

The poster issued in 1904 is pre
served in the St. Pat display case. 
For many years subsequent to 
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1904, big posters in green ink 

were plastered on buildings, side

walks, etc., and the records men
tion many fights with the "Mules" 
over attempts to remove the post

ers. Samples of many of the later 
posters are now filed with the St. 
Pat mementos. In recent years 

the use of posters has been dis
continued. 

St. Pat 

Celebration of 1905 
Months before March 17, 1905, 

the engineering students at the 
University of Missouri began to 

lay plans and make preparations 
for the celebration. Amongst 

other things it was decided that 

St. Patrick himself would appear 

and receive the homage of his 

followers. Homer H . Haggard was 

chosen to impersonate the Saint. 
Here is what Haggard has to say 

of the celebration: 

" In 1905 the celebration was 

organized and photographs are in 
existence showing the kowtow in 
front of the Engineering Build

ing. The writer of this letter had 

been chosen to impersonate St. 

Patrick on this first occasion and 

he may be seen in the photograph 
with his primitive level raised on 

high as he blesses the faithful. 
This level was made from willow 
sticks cut along the banks of the 
small branch near the Katy tracks 

west of the campus. (I hope the 
level is still in existence.) 

"Before the kowtow the Engi

neering Department marched to 
Chapel in a body. St. Patrick was 

in his regalia and scared . Presi

dent J esse might easily h ave de
cided to snatch the whiskers. 
However, nothing embarrassing 
occurred and I remember that 

the speaker said, 'I am not accus
tomed to speak in such a vener

able presence.' 

"After the kowtow there was 
considerable parading on the 

quadrangle and on Broadway and 
the celebration then broke up un-
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til evening when a ball of con

siderable magnitude was given in 

honor of St. Patrick. There was 
no entertaining in the laborator

ies this year. That grew up later 
as the celebrations took form and 
the faculty became sympathetic. 

" I am very proud of having 
been the first St. Patrick. I origi

nated the green robe and white 
whiskers idea. However, I didn't 

have a 'Queen'. She came later 

and I feel cheated. 

"Money was almost non-exist

ent in those days. I remember 
that I paid two dollars for the 
cloth to make the robe. A lady 

friend of a friend made it free. 
Rent on the wig and whiskers was 
another two dollars, but I never 
paid that and am not sure that 

anybody else did. I remember 

that the whisker s were hard to 
talk through. 

" If that original 'level' of St. 
Patrick's is still existence, you 

will find that staff deeply notched 
about two feet from the big end. 
That was so I could break it 

quickly over my knee and have 
a handy club with which to crown 
any lawyers who might try to take 
St. Pat's whiskers." 

Wray Dudley, B.S. in E .E ., '05, 
has submitted the following ac

count of the 1905 celebration: 

"Just who inspired it or when 

we hit on the idea of a knighting 
ceremony I do not now recall, 
but the captain of the '04 football 

team, Homer H . Haggard, a top 
grade student, Tau Beta Pi, 
QEBH, etc., and a popular mem
ber of the '05 engineers, was per

suaded to assume the role of St. 
Patrick for the ceremony. We 

found green robes, a beard and 
cane and planned the ritual. We 

met uptown in front of Booches 
Pool Parlor, placed ourselves in 
company formation with captains, 

lieutenants, sergeants, etc., and 
marched to the campus followed 

by plenty of spectators who 
wanted to see the fun. 

"We drew up in company form

ation in front of the engineering 
building and as St. Pat appeared 

we all knelt down and were sup

posed to touch the ground with 

our faces as St. Pat, with upraised 
cane, knighted us all as loyal sons 

of the venerable saint. We 
dubbed this posture as the 
'Grand Kowtow' and some enter

prising photographer caught a 
fine rear view with all the hind 

ends pointing skyward, St. Pat 
with his upraised cane and Profs. 

Defoe, Williams, probably Shaw 

and other spectators in the back

ground, with amused smiles on 

their faces. 

"I have always thought the ri

diculous posture of the engineers 
in the Grand Kowtow caught the 

fancy oft.he spectators and served 
to divert the discipline committee 

from a position of sternness 
towards the participants to one 

of amused tolerance. At any rate, 

none of u s were disciplined and 

apparently the St. Patrick legend 

became firmly established on 
that occasion without the inflic

tion of any punishment. P erhaps 
Prof. Defoe, always a beloved 
friend of the students, exercised 

a charitable influence on the 
committee. 

"The article in the March 18, 

1905 issue of the Independent 
contains two sketches by my 
room-mate, Charles W. Martin, 

B.S. C.E., '05, which presents the 

first conception of the hierogly
phics on the Blarney Stone, and 

also his idea of the proper 
obeisance to St. Pat during the 
knighting ceremony. I think both 
of these ideas were original with 
Charley. Being a civil engineer 
and a darn good one, the influ

ence of his studies on the hiero
glyphics chosen for reproduction 

on the mythical blarney stone as 
sketched by him, can be readily 
detected. It will also be noted 
that according to Charley the 
faithful subjects of St. P at were 
really expected to prostrate them
selves in the presence of the hon

ored saint, regardless of surface 
conditions underfoot. 

"While the '05 Blarney Stone 

was purely a creature of our fan-
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He was a great scientist in his day 

This Sumerian was minding our busi
ness five thousand years ago. 

Like Olin, he specialized in chemi
cals and metals. He smelted copper and 
tin to make bronze. He made an iron 
axle, put it between two wheels, and off 
he went. 

Men have always been trying to find 
the answers to important problems. To
day, Olin is at it, harder than ever. 

Our pioneering research in liquid 
chlorine helped eradicate typhoid and 
other water-borne diseases. 

Our anti-tubercular drug, NYDRAZID~ 

is a major reason TB deaths de
creased 60% in the last eight years. 

Olin's ammonium phosphate fertiliz
er (Ammo-Phos®) makes it possible for 
farmers to grow more food than ever 
before. 
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cy and did not actually exist at 
that time, the succeeding class of 
engineers conceived the idea of 
producing one in cold concrete. 
I understand that Veit Hain, Ho
mer K. Smith and other enter
prising members of the '06 class 
were responsible for this addition. 
Furthermore, I understand it is 
secreted each year by the Juniors 
and, if not previously stolen by 
scoundrels from the Mule Barn 
or elsewhere, is brought forth the 
following St. Pat's day for public 
view. To my mind, this was a 
unique and valuable addition to 
the ceremony and the men re
sponsible for it deserve great 
credit for their originality and 
enterprise." 

The Charles W. Martin men
tioned above has been very help
ful to the present writer in pre
paring this story of the St. Pat 
tradition at Missouri. Here is what 
Martin says of the 1905 affair: 

"The St. Patrick celebration of 
March 17, 1905, was a highly or
ganized affair introducing cer
tain features which have become 
tradition and dogma: the Blarney 
Stone; the Grand Kowtow; the 
knighting ceremony; the St. Pat
rick song. The song, however, 
may have been given premiere 
on another date. As to that, more 
later. Wray Dudley has kindly 
mailed me a copy of his response 
to your inquiry. It's quite a docu
ment, and I believe that Wray 
has presented a very good, a very 
fair picture. But in two particu
lars I find grounds for adverse 
comment: he failed to mention 
the St. Patrick song; he under
stated his own large part in the 
total business. But modesty-it's 
not for me. Let me blow. Let me 
add to Wray's report the follow
ing addenda having to do with 
certain particular aspects of the 
1905 picture, addenda in which 
the singular, first-person pronoun 
is more or less rampant. 

"The preliminary scheme of the 
1905 dealings included the issu
ance of a printed, for-free, St. 
Patrick day mag. of about twelve 
or sixteen pages, the production 
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cost of which was expected to be 
met from sales of ad space. I 
headed a staff of copy producers, 
and we had plowed down to the 
ten-yard line when the space 
sellers reported that local busi
ness and industry were display
ing an astounding lack of interest 
in the venture. Hence, our tie-up 
with the Independent . Not all, but 
a fair lot of the copy turned over 
to the Independent was published 
in a .. green-on-white issue which 
was put on sale on the morning 
of March 17, a day or so in ad
vance of its regular Friday date 
line. Among the items therein 
published were a drawing by me 
of the Blarney Stone (a figment 
of my imagination) and an ac
companying story of its discovery 
by excavators and the decipher
ing of the hieroglyphics thereon 
by the learned. The drawing was 
sometime later reproduced in post
card form, and such reproduc
tions could for years be had at 
the Co-op for a present-day trifle 
per each. I can't recall the other 
particular drawings and items of 
josh published for us by the In
dependent. The staff was good 
(there you are), and we produced 
a pile of stuff. I do recall that 
J. N . Edy composed one whale of 
a piece, but I can't recall whether 
or not it was published. 

"Sometime after the mid-year 
exams of the 1904-05 school year 
I was doing some spare-time 
messing-around on some dope 
which I hoped might merit publi
cation in the 1905 Savitar, or 
whatever; and I hit upon an eight
line jingle which, with slight mod
ification of meter and wordage, 
became the key verse of the St. 
Patrick song, the fifth and sixth 
lines of my jingle: 
'For he surveyed the Emerald Isle, 
He made its map and its profile.' 
I'll now step up and take credit 
for the jingle as a top-level piece 
of engineering literature; but to 
three other individuals must go 
the credit for putting the thing 
to ,voice and for expanding the 
thing to a three-verse song. The 
pluggers who turned the trick 

were: Wray Dudley; J. N. Edy; 
and (mark the incongruity of it) 
a sophomore law student, one J. 
H. Patton, Jr., a Pike County lad 
who could cause the decrepit up
right at the Sigma Chi house to 
really give-off organized disson
ance. The song 'When Johnny 
Comes Marching Home,' a hang
over from the Spanish-American 
war days, was a favorite with 
Wray Dudley; at the drop of a hat 
he could let go with a very pass
able rendition of its refrain. 
Wray's the gent who had the 
happy thought that, with a touch 
here and there, my eight-line 
jingle could be sung to the tune of 
the refrain of 'When Johnny ... ' 
He recruited the talented aid: Edy 
and Patton. For days and days the 
lounge room of the Sigma Chi 
house was a bedlam for an hour 
or so after the evening meal. Oh, 
the pluggers, for convention of 
number, let me serve as a fourth . 
I did my share of abrading the 
rug and my decibel rating was 
good, but me-I'm a monotone. I 
can't recall whether or not the 
song was produced prior to March 
17. Nor can I recall just when it 
was presented to the world by the 
1905 class, as a group. Probably 
Dudley or Edy might, if prodded, 
recall the time, the place, and the 
occasion." 

The '05 Savitar carries a full 
account of the celebration, writ
ten by the '05 class historian, Dan 
J. Cavanagh, B.S. in C.E., '05. 
Here is Cavanagh's account of the 
events of the day: 

"At nine-fifteen the Bodyguard 
of St. Patrick was formed on 
Broadway - at Booche's corner. 
From this starting point the bat
talion of four companies, com
posed of the four classes in the 
department, and dubbed the 
'Guards of St. Patrick', departed 
for the campus marching to the 
majestic and inspiring strains of 
'The Wearing of the Green'. Wil
liams and Edy made up the mu
sical feature and to say that they 
did their part up 'green' is put
ting it lightly. After attending the 
exercises at convocation the 
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'Guards' repaired to the Engi
neering Building where the 
grand 'Kow-tow' was held. This 
formed, probably, the most im
pressive and imposing spectacle 
of the occasion. At the signal 
'Guards' assumed an attitude 
of profound reverence-hats off, 
kneeling down, with noses deep 
in the sod-while St. Patrick, 
holding his improvised transit as 
if in a solemn benediction, dedi
cated and forever consecrated 
St. Patrick's Day as a holiday to 
be set aside by the Engineering 
Department for the observance of 
the ceremonies enacted and es
tablished on this occasion. The 
battalion was next reviewed on 
Broadway by St. Patrick and af
ter a few department yells led by 
Wray Dudley in his inimitable 
way, the 'Noble' Guards were 
dismissed and St. Patrick's Ball 
in the evening closed the festivi
ties. If the anniversaries of this 
innovation are as successful as 
the initial one, its perpetuation is 
assured." 

The March 18, 1905, issue of 
The Independent was an Engi
neers' Edition, printed in green 
ink. The Editor-in-Chief was, of 
course, St. Patrick. Charles W. 
Martin, Assistant Editor and Art 
Editor, contributed a sketch of 
the mythical "Sacred Tablet" 
f 5~e section on the Blarney Stone 
in the present report) and a 
sketch of what he thought the 
first "Grand Kowtow" should be. 
Since the March 18 issue of The 
Independent was printed prior to 
March 17, it is of interest to com
pare Martin's sketch of what the 
planned Kowtow was to be with 
the photograph reproduced here
in. The hieroglyphs on the "Sa
cred Tablet" were translated in 
an article signed "H, '05." The 
author presumably was Homer 
H. Haggard. In an article signed 
by W . B . Rollins there is quoted 
what purports to be the original 
St. Patrick proclamation of 1903. 
(See, however, section on Proc
lamations-RAC.) 

Included in this March 18, 1905, 
issue of The Independent are two 
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St. Pat songs. One of them is 
part of a song that is still sung by 
engineering students: 

THE ENGINEERS' SONG 

Air: "When Johnnie Comes 
Marching Home" 

St. Patrick was an Engineer
he was-he was. 

St. Patrick was an Engineer
he was-he was. 

For he surveyed the Emerald 
Isle; 

He made its maps and its 
profile; 

Erin Go Bragh-Rah for the 
Engineers. 

St. Patrick was an Engineer
he was-he was; 

St. P atrick was an Engineer
he was-he was; 

For he turned on the switch one 
day; 

And hustled the snakes all 
away, 

Erin Go Bragh-Rah for the 
Engineers. 

St. Patrick was an Engineer-he 
was-he was. 

St. Patrick was an Engineer
he was-he was. 

For he was a Gun with a 
Monkey wrench, 

He screwed the lawyers all to 
a bench, 

Erin Go Braugh-Rah for the 
Engineers. 

It will be noted that as of 1905 
St. Pat was not credited with in
vention of the Calculus or the 
slide rule. 

The other song is entitled "St. 
Patrick's Day", and its author 
shown as "L '05". Here is the 
song: 

ST. PATRICK'S DAY 

St. Patrick was an engineer 

And a loyal one was he 

With academs or surly mules 

He never could agree. 

For academs are useless things 

And mules I can't abide 

While medics with the snake 
I'm sure 

Are more or less allied. 

So I've taken up with the 
engineers 

As any man would do 
And I'll lead them in their big 

parade 
For to the green they're true. 

Then play "The Wearing of the 
Green", 

Throw care and books away 
For there's but one day in the 

year 
And that's St. Patrick's Day. 

St. Pat 
Celebration of 1906 

As noted above, the 1905 St. 
Pat celebration, which was the 
first well-organized and well
conducted affair, introduced a 
number of novel features, nota
bly: 

a) A successful parade. 
b) The appearance of a St. 

Patrick. 
c) The Grand Kowtow. 
d) A mythical "Sacred Tab

let". 
e) The "St. Patrick's Day" 

verse, and the first three verses 
of the famous "St. Patrick Was 
An Engineer" song. 

The 1906 celebration was even 
more elaborate than that of 1905 
and introduced a number of new 
features, namely: 

a) A real "Blarney Stone". 
b) The knighting ceremony 

and degrees of knighthood. 
c) Granting of diplomas to 

those knighted. 
d) The first issue of The Sham

rock. 
e) The first "Campus Stunt", 

an airship bearing St. Patrick. 
f) A St. Pat's ball in Academic 

Hall. 
g) Three additional verses to 

the "St. Patrick Was An Engi
neer" song, and three more St. 
Pat poems. 

h) The edict "To the Faithful". 
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A big poster printed in green 
ink announced that St. Patrick 
had arrived, "Snakes, Mules and 
all other obnoxious creatures 
take notice." It stated that whis
tles were to be blown and bells 
rung at 3 a.m. ; decorations and 
stunts unveiled at daylight; the 
review and Grand Kowtow on 
the quad were to take place at 
10 a.m.; and a St. Pat's ball given 
in the evening. 

Under a heading "Engineers 
Celebrate" an article in The In
dependent of March 24, 1906, de
scribes the events of the previous 
week. Mention is made of: 

a) The firing of a cannon, ring
ing of the varsity bell and the 
blowing of whistles in the early 
morning. 

b) The big sign "St. Patrick 
was an Engineer" on the Wabash 
train which left Columbia in the 
evening. 

c) The arrival of the parade 
led by "General" Smith (Homer 
K. Smith, B.S. in E.E. , '06,) fol
lowed by a band. 

d) Six students bearing the 
Blarney Stone on a litter. 

e) St. Patrick (Carl Porter 
Hoff, B.S. in C.E., '06) with the 
four engineering classes in com
pany formation, wearing green 
sashes and carrying shillelaghs. 
Company captains were Ernest 
R. Dinkle, '06, Charles W. Seibel, 
'07, Ewing L . Lusk, '08, and Al
bert Moore, Ex '09. 

f) The Grand Kowtow, St. 
Pat standing on the mound at the 
Columns and the four companies 
in the space between the Columns 
and Academic Hall. (Pictures tak
en of the Kowtow show snow on 
the ground. HAC.) 

g) The knighting of the sen
iors and issuance of diplomas. 

h) The St. Patrick's Ball in 
Academic Hall in the evening, 
with the St. Pat's airship sus
pended between second and third 
floors. 

The Alumni Quarterly honored 
the occasion with an Engineering 
Supplement issue. 

FEBRUARY, 1963 

The diplomas read: 

"Know all min by these 
Prisints That _________________ __ has 
for four years been a l'yal 
mimber of the GUARD OF 
ST. PATRICK and a faithful 
b'y in Ingineering; that he 
cuts his classes j'yfully on the 
day o' me name, and is iver 
ready to do homage to his pa
tron Saint. In ricognition of 
which sirvice he is hereby 
dooley dubbed a KNIGHT 
OF ST. PATRICK to have 
and to kape the same honir 
against all claims and cons 
by the profissirs and all kicks 
by the mules to the contrary 
nivertheliss. In tistimony 
whereof I have set me mark 
and caused to be affixed me 
great seal this Sivinteenth 
day of March, in the Year of 
Our Lord the Nineteen Hun
dred and Sixth, and of me so
j urn at the University of Mis
souri the Fourth." 

Signed and Sealed 

his 

St. 71' Patrick 

mark 
The Shamrock mentioned in 

the poster was issued as a pam
plet in a green cover (about 4" 
x 7") and printed in green ink. 
It is dedicated on the flyleaf "To 
St. Patrick the perfect integral 
whose first derivative was an en
gineer." The booklet carries ar
ticles purporting to be the his
tories of the 1903, 1904 and 1905, 
those of the 1903 and 1904 being 
mixtures of fact and fancy. Sev
eral poems are included, the first 
being: 

"Let Profs do their worst, 
there are moments of joy, 

Bright dreams of the past 
which they cannot 
destroy; 

Which come in the night time 
of flunker's despair, 

And bring back the features 
St. Pat used to wear." 

The song "St. Patrick Was An 
Engineer" is given with six verses , 
omitting one that was in the 1905 
version (perhaps through an er-

ror m printing) , but adding new 
ones. By 1906 it appears that ad
ditional "discoveries" regarding 
the Saint had been made, such as 
"he invented the Calculus and 
handed it down direct to us." It 
appears also that "he was conned 
in Chemistry and in senior Eng
lish got a 'C' ." Judging from the 
diplomas he issued in 1906, the 
"con" should have been in Eng
lish. The Shamrock '06 closes with 
an admonition. 

"TO THE FAITHFUL" 
"Let the 'Kowtow' be maintain

ed inviolate. 
Let 'The wearing of the Green ' 

ever be the official air. 
Let the foundation of our faith 

be handed down to our 
successors. 

Let the degree of Knight of St. 
Patrick be bestowed upon 
the loyal outgoing seniors. 

Let the degree of Knight of 
St. Patrick, summa cum 
laude, be bestowed upon the 
representative of St. Patrick. 

Let the degree of Knight of 
St. Patrick, cum laude, be 
bestowed upon the officer of 
the day. 

Let the paraphernalia of St. 
Patrick be handed down 
from year to year. 

Let all be faithful." 

St. Pat 
Celebration of 1907 

March 17, 1907, fell on a Sun
day and the celebration was there
fore staged- on Monday, March 
18. The March 23, 1907, issue of 
The Independent describes the 
ceremonies in an article headed 
"St. Patrick was an Engineer". 
Amongst the illustrations are pic
tures of Homer H. Haggard, '05, 
the first St. Patrick representa
tive, Carl P. Hoff, '06, the second 
one, and Donald J. Wheeler, '07, 
the latest one. A cut shows the 
parade coming into the campus 
through a big arch built at the 
north side of the campus, and an
other pictures the Grand Kow
tow. 
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The class company officers were 
dressed in white with green trim
mings. The Blarney Stone was 
borne in a man-drawn, old Irish 
cart. The diplomas were carried 
in a hod. L . E . A. Kelso was Mas
ter of Ceremonies and ordered the 
Kowtow. As a part of the cere
monies, Professor John R. Scott 
recited a poem in Irish brogue, 
ending with St. Patrick's declar
ation that he "shtarted engineer-
. ' " Ill . 

The high point in the 1907 cele
bration was that Professor Ar
thur M. Grene, Jr ., who had so 
fiercely resented the affairs of 
1903 and 1904, was dubbed as a 
Knight of St. Patrick, Honorary, 
summa cum laude, the first to 
receive this honor. 

In 1907, for the first time, a 
university woman, Ada Wilson, 
B.S. in C.E. , '07, was dubbed 
"Lady of St. Patrick." 

President Jesse, who had tried, 
with some success, to end the 
class cutting in 1903 and 1904, had 
w far relented by 1907 that he 
not only approved the March 17 
holiday for the engineering stu
dents, but he granted the whole 
University an hour of recess dur
ing the morning ceremony on the 
campus. 

The second issue of The Sham
rock appeared, dedicated to Ar
thur Maurice Greene, Jr. Many 
of the pages are given to St. Pat 
verses. The song "St. Patrick was 
an Engineer" appears with but 
five verses. 

St. Pat's Celebrations 
After 1907 

The first five St. Pat celebra
tions have been described in fore
going pages. Obviously it will not 
be feasible in the present record 
to give detailed accounts of the 
celebrations from year to year 
through the long period :since 
1907. Miscellaneous items con
nected with subsequent years will 
now be mentioned, and, .. later an 
account will be given of the 
events which at present make up 

Page 24 

the program of the traditional 

celebration. 

1908-The St. Pat's parade was 
particularly colorful. A giant 
"sarpent" some 150 feet long, was 
included. The Blarney Stone was 
carried in an Irish cart, sur
rounded by husky bearded 
guards. The seniors wore caps 
and gowns. Clay pipes and shille
laghs were much in evidence. An 
automobile built from an old 
buggy and a gasoline engine 
chugged along in the parade. A 
guard of mounted knights, wear
ing helmets with long green 
plumes, added color and pomp. 
An Irish castle was built on the 
campus. 

1909-St. Pat's mounted guard 
was made up of 20 alumni 
knighted in previous years. 
Classes marched in military form
ation. An all-engineer band led 
the parade. As the parade left the 
campus after the kowtow, a five
gun salute was fired , then three 
bombs exploded in mid-air, scat
tering paper shamrocks. 

1910-An 18-piece, all-engineer 
band led the parade, the band 
members dressed in white suits 
with green trimmings. The Uni
versity Missourian reported the 
celebration entitled "Out of the 
Mule Came Shamrocks." This re
fers to a paper and w ire donkey, 
suspended on a cable over the 
campus, which exploded after the 
kowtow and scattered shamrocks 
over the campus. 

1911-The bomb that exploded 
in mid-air after the kowtow re
leased a banner carried on a para
chute. The University Missourian 
reporting the celebration features 
the laboratory exhibits shown af
ter the knighting ceremonies. 

1912-The University Missour
ian's report of the celebration 
is headed "Lady of St. Patrick 
Rode in Parade." The lady was 
Mrs. Allerton Barnes, nee Mary 
E. Stevens, who contributed the 
clever sketches and verses to sev
eral of the early Shamrock is
sues. Following the knighting 
ceremonies the engineers staged · a 

vaudeville in the Auditorium of 
Academic Hall. 

1913-Chief interest in the pa
rade, that of small boys in par
ticular, centered in "Dr. Dippy" 
who occupied a green cage. When 
"Dr. Dippy" escaped from the 

cage his antics were greatly ap
preciated by the younger specta
tors. A "wireless sending station" 

put St. Pat's orders on the air. 

1914-The St. Patrick repre
sentative of the year was an en
gineer bearing the appropriate 
name Gallagher. The knighting 
ceremony was conducted at ,he 
"stone" arch bridge which the 
civil engineers had built in a small 
ravine near Switzler Hall. The 
Knights of St. Patrick in Pitts
burgh, Pa., celebrated at a smok
er. 

1915-The parade was marred 
by a lawyer-engineer fight . One 
of the floats was a cage labelled 
"House of First-Year Lawyers." 
The law students captured this 
.:end burned it. After the knighting 
ceremony the engineers moved 
the scene of battle to the Mule 
Barn. Dean James and Daddy De
foe finally queHed the the riot. 

1916-One of the floats in the 
parade was "Ford's Peace Ship. " 
A gigantic Irish harp was set up 
near the Columns. 

1917-St. Pat's shrine was set 
up below a tali, brilliantly illum
inated Eiffel tower. 

1918-A service flag bearing 
150 stars was dedicated. Some stu
dents from the University of Ok
lahoma were sent to Missouri to 
be knighted. 

1919-The ceremonies on the 
campus centered at the Engineers 
Memorial between the Engineer
ing Building and Switzler Hall. A 
reception was held in the Engi
neering Library. 

1920-The knighting ceremony 
was at 6 p.m., at a large illum
inated shamrock set up on the 
campus. 

1921-"Engineer's Week" was 
established and several speakers 
held forth. One of the floats in 
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In the world of data processing many new ideas start an 
expanding progression of new technologies, new sys
tems, and new applications. This evolution runs full circle 
in that it forms the stimulus for even further data process
ing creativity. Within this expanding world, people at IBM 
are building careers by meeting challenges with imagina
tion through their knowledge of science, engineering, 
business, and the arts. Through this progression the ir 
achievements in turn become the source of new concepts 
in tomorrow's information systems for business, industry, 
science, education , and government. 

The rap id growth and development of the data process
ing field thus present exceptional career opportunities 
and the professional stimulus that provide for individual 
accomplishment. There is a wide choice of engrossing 
assignments which can introduce you to satisfying and 
rewarding careers: working in the basic sciences to ex
plore new technologies, methods, and materials; design
ing data processing equipment and planning manufacture; 
evaluating performance of new systems during develop
ment and manufacture; studying new applications for 
machines and systems. 



Data processing at IBM has created many new growth 
positions for career-minded graduates-from research, 
engineering, and development to manufacturing .... 
Development Engineering: Bachelor of Science or ad
vanced degree in electrical or mechanical engineering, 
mathematics, or physics. 
Manufacturing Engineering: S.S. or advanced degree in 
industrial, electrical, or mechanical engineering. 
Programming: Bachelor's or Master's degree, preferably 
in mathematics, the sciences, engineering, or business 
administration. 

IBM education programs provide opportunities to keep 
employees abreast of expanding technologies and help 
them branch out into the new areas of discovery. Specific 
IBM educational programs offer company training courses; 
tuition-refund courses at universities and colleges near
by; and fully paid, competitive scholarships for full-time 
study at a university of the employee's choice. IBM ad
vantages include a complete range of company-paid ben
efits. IBM is an Equal Opportunity Employer. For further 
details on specific career opportunities, write Manager of 
Employment, 590 Madison Ave., Dept. 915, N. Y. 22, N. Y. 



the parade depicted the proposed 

"Union Building." 
1922-The first parade staged 

in evening. Six law students at
tacked St. Pat in the parade and 

took his scepter. 
1923-The parade was again in 

the evening. Floats depicted his
tory of the University. The dance 

hall was converted into a Blarney 

Castle. Copies of "St. Patrick's 

Survey," a four-page pamphlet in 

green ink, were disributed at the 
hall. 

1924-All the usual features. 
The fifth annual convention of the 

Association of Collegiate Engi

neers was held in Minneapolis 
in February. 

1925-The campus dogs had 

been rounded up and decorated 

with signs "St. Patrick was an 

Engineer". Knighting ceremony 

was conducted in evening fol
lowed by laboratory exhibits. 

1926-All the usual features . 

Cuts in color appearance in The 

Shamrock for the first time. 
1927-There was a cold and 

drenching rain at time of knight
ing ceremonies on March 19th. A 

freshman skit was staged after 
the ceremony, under direction of 

Miss Kathryn Wyant, who had 

been dubbed a Lady of St. Pat
rick in 1924. 

1928-The parade depicted the 
development of the automobile. 

Appropriate signs were set up 
in front of several buildings on 
the campus. The B&PA School 

was represented by three balls. 
During the knighting ceremony 

the law students upset the oil 

derrick on the campus. 
1929-A green flag honoring St. 

Pat was mounted over the en

trance to Jesse Hall, with engi
ners on guard to prevent its re
moval by law students. 

1930-All the usual features. 
1931-St. Pat landed from an 

airplane at the Municipal Air
port. 

1932-A 20-gun salute to St. 

Pat was fired after the knighting 

ceremony-one less gun than the 
salute which the President of the 

United States rates. 
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Five law students kidnapped 

the St. Pat Queen Saturday after

noon and did not return her in 
time for the crowning ceremony 

at the St. Pat Ball. 

1933-All the usual features. 
The final issue of the Shamrock 

as an annual was published. 

1934--Evidently this was the 

first year in which an attempt was 
made to keep secret the identity 

of the student playing the role of 

St. Patrick. 

1935-All the usual features. 

1936-The list of honorary 

knights included the President of 
the University, the Dean of the 
College of Enginee:ring and the 

Business Manager of the Univer
sity. 

As related above, the facetious 
article by one "Leto" which ap

peared in the 1903 Savitar, states 

the words "Erin Go Bragh" mean
ing "St. Patrick was an Engineer" 

were found by Rooney-the-Mick 

in old Erse Chronicles. This leg
end was evidently soon forgotten 
and another one regarding St. 
P atrick as an engineer took its 
place prior to 1905. 

Although it seems so natural 

to associate a Blarney Stone with 

St. Patrick, it appears that the 

first stone to be associated with 
the St. Patrick Day celebration at 

Missouri was not called the Blar
ney Stone, but was designated as 
the "Sacred Tablet". This "Sacred 

Tablet" was a mythical, green 

marble slab, existing only in the 
fertile imaginations of the engi
neering students. As early as 1905 
the invention had been, in Patent 
Office parlance, "constructively 

reduced to practice," i.e. , a de
tailed sketch of the mythical 

stone had been made. This sketch, 
by Charles W. Martin, B.S. in 
C.E., '05, appears in the March 18, 
1905 issue of The Independent, of
ficial publication of the students 
and alumni of the University of 
Missouri at that time. 

The March 18, 1905, issue of 
The Independent mentioned above 
was printed in green ink, and was 

a special Engineers Edition. The 

Editor-in-Chief for the special edi

tion was, of course, St. Patrick. 
Other members of the staff were 

Charles K. Martin, B.S. in E.E., 
'05; Earl Querbach, B.S. in C.E. , 

'06; Dan J. Cavanagh, B.S. in 
C.E., '05; Charles W. Martin, B.S. 
in C.E., '05; and Harry E. Bagby, 
B.S. in E.E., '06. On page 4 ap

pears the above-mentioned sketch 
of the mythical "Sacred Tablet" 

and a sketch of the Kowtow, both 
by Charles W. Martin, and on 

page 5 is a drawing of St. Patrick 

using a transit, presumably "sur
veying the Emerald Isle", al
though the transit he uses in the 

sketch looks a bit modern. 

Beginning on page 4 is an arti
cle signed "H., '05", the author 
presumably being Homer H. Hag

gard, B.S. in C.E., '05. The article 

is entitled "St. Patrick Was An 
Engineer" and it purports to give 

a translation of the hieroglyphs 

which appear on Martin's sketch 
of the "Sacred Tablet". The arti
cle is quoted in full: 

ST. PATRICK WAS AN 

ENGINEER 

"To the unsophisticated the 
conglomeration of hieroglyphics 

appearing in the accompanying 

cut means nothil!l.g but to those 

who have dived deep into hidden 

things it means much. It is a fac
simile of an inscription found 
upon a slab of green marble dug 

up some three years ago while 
excavating for the foundations of 
the Engineering laboratory. The 
characters, more complicated by 
far than any ever carved into the 
sphinxes and mummies of ancient 
Egypt, have long been a stum
bling block to guns and sons of 

guns of translators and even now 
their meaning is obscure to all 
except the Faithful. Ever since 
the stone was unearthed scores of 
engineers have burned the mid
night kilowatt and Bill Durham 
trying to Sherlock the riddle. 
They applied it to every known 

law of mathematics from the 
three fundamental operations to 
the Theory of Functions and the 
flow of liquids down smooth 
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pipes. The last mentioned law was 
passed by the city council with 
the malicious intent of driving 
the "friend of the students" out 
of business. The Faithful found 
that this law is very detrimental 
to the solvings of problems and, 
in fact, to all student activity. 

"Ever and anon while this great 
struggle was going on, in spite of 
the above difficulty, those inter
ested in fossils and things prime
val have gone to lectures, disser
tations a n d elaborations o n 
'Excavations in the Far East, ' 'The 
Remains of Babylon' or the 'Ori
gin of the Brick Bat' (said lec
tures being infinitely deader than 
the fossils), little dreaming that 
in their very midst was an exca
vated puzzle that could give 'Re
cent Discoveries in Crete' cards 
and spades and beat them balling
up translators. While these poor 
misguided seekers after truth 
were trying mightily to decipher 
the trade marks on a few old 
crocks and broken tea-cups dug 
up in the Garden of Eden or some 
modern backyard, the Faithful 
were slowly but surely unlock
ing the secret of the great green 
slab. Only a few days since was 
the last kink straightened and the 
last knot untied. By an ingenious 
operation, in which he combined 
the orthographic projection of 
three leaves of a shamrock and 
the chemical affinities of cork into 
an infinite series converging four 
degrees and twenty minutes 
northwest of Dublin, Wray Dud
ley discovered that the snake and 
hod, being interpreted, mean 
'Saint Patrick.' This was the open
ing wedge. Sunny Jim Barnes im
mediately applied the theory of 
least squares to Dudley's series 
and, integrating from Ireland to 
the bench mark on the Engineer
ing building and adding a twist 
of long green for a constant, found 
the word 'Engineer' . The rest was 
easy. Using the key so long sought 
the Faithful of Saint Patrick's de
partment quickly finished the 
work. Interpreted, the Sacred 
Tablet reads as follows: 

" 'Lo, I am Saint Patrick and 

FEBRUARY, 1963 

an engineer. The Spirit now mov
eth me to speak and I will write 
my sayings upon this stone. Yea, 
verily, upon this stone will I write 
them and then will I bury it even 
where I now stand and many gen
erations hence shall it be resur
rected to guide and direct the 
Faithful that cometh after me. 
For in the latter days my follow
ers shall be many and shall wax 
great and Legion shall be their 
name. A great nation shall they 
be and I will deliver their ene
mies into their hands. Every beast 
of the field and every creeping 
thing shall they subdue. The stub
born mule shall they ride with 
bridle and saddle and lead with 
halters. Even upon his back shall 
they beat him with the shelallah 
that I give unto them until he 
becometh as a lamb. Yea, verily, 
I say unto you they shall tame 
the wild asses. 

"Upon the spot where I now 
stand, even, though the "Professor 
of Physics" hath never yet run 
his wheelbarrow over it, I see in 
the dim distant future a multitude 
of the Faithful. Mightily do they 
yell for me and the day set apart 
for me, even me, the first engi
neer. From all sides they gather 
and "W earin' o' the Green" and 
"Turkey in the Straw" float 
sweetly up the river of time to my 
grateful ears. But who is that ap
proaching with such gas-engine 
snorts and cornfield strides? Why 
looketh he so wild and why paw
eth he the air so frantically with 
his hand and a half? What do I 
hear him say? "Upon whose au
thority do you blow a band upon 
the campus to-day?" (He talks as 
though some one were smoking 
and blowing rings .) I seem to hear 
him further say: "Rowdies, go to 
town, gentlemen, go to classes ; 
murder college spirit." Alas, that 
my day should be profaned by 
such a poor misguided creature 
as he. Why should he want the 
Faithful to murder College spirit 
by going to classes? 

" 'Methinks I see some other 
things that make the angels weep. 
I see members of the Faithful 

canned for lifting up their voices 
and blowing a band. By the form
er snakes of Ireland, it maketh me 
wild. But in the sweet bye and 
bye shall they get their reward, 
for verily I say unto you, many 
cold bottles are laid up for those 
who suffer for my sake. Much 
shall they eat and drink where 
faculties cometh not, neither do 
city ordinances butt in and say a 
student may not buy, for in the 
happy land prepared by me great 
cataracts of Bud do flow without 
money and without price and 
whosoever getteth in may dip it 
up in a can. Yea, verily, with their 
cans shall my Faithful dip and 
drink while discipline committees 
gasp across the great gulf for just 
a little foam to cool their blistered 
gaspers. But the faithful shall say 
unto them "Nay, nay, Pauline & 
Co.; depart from me: go chase 
yourselves: I know you not. You 
may smoke but not drink for the 
deeds done in the body." 

"'A year has passed and my 
followers are still strong in the 
faith though divers members of 
the faculty tell them I am mythi
cal as Santa Claus and differ 
from him only in that I bringeth 
flunks, kerflops, much cussing, 
and gnashing of teeth instead of 
peanuts. And here must I pause 
to weep for those who went 
astray. For verily some of my fol
lowers, even the tribe of mechan
ics, though they were slaves to 
the Greene, did murder college 
spirit by going to classes. Yea, 
verily, their hearts become as 
those of chickens. 

" 'Although ingratitude tireth 
me like Doctor Brown's lectures 
and giveth me a pain like fresh
man English, yet will I forgive 
them for their loyalty when I 
again appear in he world. For, 
verily, I say unto you, at the third 
great jamboree of the Faithful 
will I be among them in the flesh . 
Yea, even I , the first engineer, 
shall walk the earth once more 
and carry my good instrument 
that made the profile of the Emer
ald Isle. Down Ninth street shall 
I run my line and show the editor 
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of the catalogue how to build a 
walk thereupon for the lack of 
which I see the Faithful are sore
ly vexed. I shall also demonstrate 
that matter is indestructible and 
that there is, therefore, a better 
way of getting rid of undesirable 
dirt than by trying to wear it out 
by moving it from place to place 
and back again. Yea, verily, many 
more things are there for me to 
do in my short sojourn with the 
Faithful. I must find why "Hemp
hill & Welch" left the ranks ahead 
of time to become "Surveyors, 
Civil Engineers and Real Estate 
Brokers"; and what the bald
headed Ross did with that D Prof. 
Williams handed him. I must look 
in the sands of time for the foot
prints of Grafter Philbrook and 
take a ride on the rolling stock of 
the P. W. & G. P. Railroad. I must 
try to understand why Izzy An
derson thought it was wrong to 
run all the machinery in the En
gineering building while the Leg
islature was here. Poor Izzy! I am 
puzzled about that trip of Hart's 
and O'Bannon's to Jefferson City. 
I want to see if it is true that the 
girls in Read Hall have been 
known to spend as much as thirty 
cents a week at times and even 
half a dollar on Christmas and 
the Fourth of July. I must learn 
whether Diehl really got an A in 
"hydraulic motors." No doubt he 
will tell me all about it if such is 
the case. I must see that the ath
letics of the University are dis
tilled and sterilized. I must run 
the snakes out of the buckbushes 
around the campus and last, but 
not least, I must bless the Faith
ful. Yea, verily, shall I stand upon 
the steps of my temple and they 
will bow before me and then shall 
I stretch forth my hands and bless 
them muchly and vanish from 
their sight. But each year shall I 
return again upon the day set 
apart for me and admonish each 
of the faithful to remember that 
day to keep it holy if he would 
dip his can in the river of Bud 
and drink with me under the 
Bushes. I have spoken.' " 

H., '05. 
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One is led to remark that if 
the hieroglyphs which appear in 
Martin's sketch are correctly 
translated in Haggard's lengthy 
article, then St. Patrick was in 
command of a most economical 
kind of writing. 

St. Pat Representatives 

From 1905, when Homer H. 
Haggard played the role of St. 
Patrick, until after the 1933 cele
bration the names of the St. Pat
rick representatives were an
nounced in The Shamrock, and, 
beginning with the '08 Shamrock, 
their pictures were printed in that 
pamphlet. From 1934 to the pres
ent, the name of the student 
playing the role has been with
held and his identity has been 
known only to the few members 
of the St. Pat's Board who se
lected him. In the earlier period, 
when the student's name was 
known to all, the wig and whis
kers which were worn did not 
conceal the face of the actor, but 
when it became the custom to 
keep the name a secret, the face 
was hidden behind the long white 
hair of the wig. Of course, even 
this precaution did not prevent 
many of the student's classmates 
and others from recognizing the 
man. 

The early St. Patrick represent
atives, although wearing white 
wigs and whiskers in keeping 
with the age of the Patron Saint, 
marched along vigorously with 
their guards. The first St. Pat rep
resentative, and several of his 
successors, were, in fact, football 
players. With the passing of the 
years, however, the Patron 
Saint's representative has grown 
more and more feeble. In late 
years he is bowed and can totter 
along only with the support of a 
youthful guard and a timeworn 
crook. He speaks with the quaver 
of a very old man and can mount 
his throne only with the greatest 
of difficulty. He is certainly no 

longer the vigorous old fellow 
who marched from town to cam
pus in 1905. 

The Shamrock issues from 1906 
to 1933 record the following as 
the representatives of St. Patrick: 

1905-Homer Huston Haggard, 
B.S. in C.E., '05 

1906-Carl Porter Hoff, B.S. in 
C.E., '06 

1907-Donald John Wheeler, B.S. 
in C.E., '07 

1908-Harry Kugler Rutherford, 
B.S. in E.E., '08 

1909-Henry Shimer Gove, B.S. 
in E.E., '09 

1910-Frank Burress, B.S. in 
M.E., '10 

1911-Glen Bernard Shuck, B.S. 
in E.E., '12 

1912-Rollin Kennard, ex. '12 

1913-Orval Franklin Taylor, B.S. 
in E.E., '13 

1914-James Joseph Gallagher, 
B.S. in C.E., '14 

1915-Philip Sidney Savage, B.S. 
in C.E. , '15 

1916-Florin Wallace Floys, B.S. 
in C.E., '16 

1917-Clarence Bowlan Peebles, 
B.S. in E.E., '17 

1918-George Andrew Irion, B .S. 
in E.E., '18 

1919-Claude Parrish Owens, 
B.S. in C.E., '19 

1920-Daniel Dorsey Moss, Jr. , 
B.S. in Ag.E., '20 

1921-Giltner Russell Ingles, B.S. 
in M.E., '21 

1922-Chauncey Melvin Saville, 
B.S. in E.E., '22 

1923-William Raymond Crooks, 
B.S. in M.E. , '23 

1924-Harold Allen Trowbridge, 
B.S. in C.E., '24 

1925-Thomas Daniel Cunning
ham, B.S. in E.E., '26 

1926-Oliver Wilson Palmer, B.S. 
in E.E., '26 

1927-David Hicks Cunningham, 
B.S. in E.E. , '27 

1928-Charles Earl Schooley, B.S. 
in E.E., '28 

1929-Floyd Turner Chinn, B.S. 
in E.E., '29 
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1930-Charles Jarvies Miller, B.S. 
in E.E. , '30 

1931-Harold 0 . Ziebold, B.S. in 
C.E ., '31 

1932-Frederick Lea Horne, ex '32 
1933-Jerry Frank Cebe, B.S. in 

C.E., '33 

1934-49-N ame not announced. 

Requirements 
For Knighthood 

In the period 1906 to 1925, m
clusive, all seniors were knighted. 
Occasionally one of these men 
did not graduate, but, except for 
these few cases, the list of knights 
from year to year is identical 
with the list of alumni. 

At the first knighting ceremony 
in 1906 the rules provided that 
the representatives of St. Patrick 
should be especially honored as 
Knight of St. Patrick, summa cum 
laude, and the Officer of the Day 
should be knighted cum laude. 
All other members of the senior 
class were dubbed simply Knights 
of St. Patrick. 

At the 1907 ceremony, and each 
year for some time thereafter, 
the custom of granting knight
hood, summa cum laude, to the 
St. Patrick representative was 
co n t i n u e d . The rules were 
amended, however, to provide 
that the Officer of the Day (some
times called the Master of Cere
monies) should be knighted mag
na cum laude. L . E. A. Kelso, '07, 
was the first to receive this dis
tinction. The changed rules fur
ther provided that the Adjutants, 
Captains and Lieutenants of the 
Senior Company of the Guards of 
St. Patrick, should be knighted 
cum laude. The new rules also 
provided for Honorary Knight of 
St. Patrick, summa cum laude, 
and, as noted elsewhere, Profes
sor Arthur M. Greene, Jr., was 
the first to receive this degree. 
The rules adopted in 1907 evi
dently remained in effect during 
1908 and 1909, since the degrees 
provided were awarded. · The 
Shamrock '10 does not mention 
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the special honors, except in the 
case of the two Honorary Knights, 
President Hill and Professor Rod
house. The Shamrock '11, how
ever, printed a set of rules under 
the title "Traditions", but the 
rules printed were identical with 
those of 1906, which is strange, 
considering the fact that in 1907, 
1908, 1909, and presumably in 
1910 the honors had not been 
awarded in the manner provided 
by the 1906 regulations. There is 
no further mention of rules for 
the merit degrees in The Sham
rock issues until 1927, but at 
sometime in the 1907-1927 period 
the custom of granting the summa 
cum laude degree to the repre
sentative of St. Patrick was aban
doned. The 1927 Shamrock men
tions that the cum laude degree 
was granted for unusual service 
to the engineering school, and 
that the magna cum laude degree, 
the highest a student might re
ceive, was granted for very great 
service. 

Apparently all members of the 
senior class were dubbed Knights 
of St. Patrick from 1906 to 1925 
inclusive. Thereafter the Sham
rocks do not list the knights, 
and presumably the rules were 
changed at that time to require 
that any senior knighted must 
have taken an active part in the 
Engineers Club activities. This 
group was normally considerably 
smaller than the total senior class, 
and it was an obvious improve
ment in the situation that knight
hood should be awarded on merit. 
The custom was eventually 
evolved of granting knighthood, 
and knighthood, cum laude, at 
the knighting ceremony, and later 
selecting from the cum laude 
group a few men for the magna 
cum laude honor. 

Later on the President of the 
Engineers Club was knighted 
magna cum laude by virtue of his 
office, and four others selected 
for the honor from the cum laude 
group. At present the custom is 
to grant knighthood magna cum 
laude automatically to the Presi
dent of the Club, and the Chair-

man of the St. Pat's Board, add
ing three others to this list by 
election. 

A plan has been evolved where
by a student may earn "St. Pat 
hours" by serving in any one or 
more of the several activities of 
the Engineers Club, including 
work on The Shamrock and in 
connection with the St. Pat cele
bration. 

At present the St. Pat's Board, 
consisting of five seniors, three 
juniors, two sophomores and two 
freshmen, together with the Pres
ident and Vice-President of the 
Engineers Club and the Chairman 
of the Publicity Committee as ex
officio members, elect the 
Knights, the Knights, cum laude, 
and the honorary Knights, summa 
cum laude. The highest honor a 
student may attain in the Guard 
of St. Patrick is Knight of St. 
Patrick, magna cum laude. The 
President of the Engineers Club, 
and the Chairman of the St. Pat's 
Board were automatically award
ed the magna cum laude degree. 
Three others are awarded the 
magna cum laude degree, these 
elected from the cum laude group 
by the outgoing and newly elected 
Executive Council of the Engi
neers Club. The Knights magna 
cum laude automatically become 
paid-up life members of the En
gineers Club. 

Honorary Knights 
Of St. Patrick 

There was great rejoicing in the 
school of engineering in 1907 
when Professor Arthur M. 
Greene, Jr., agreed to become a 
knight of St. Patrick. As recorded 
elsewhere, Professor Greene had 
been much opposed to the unau
thorized holidays which most of 
the engineering students took on 
March 17, 1903 and 1904. In the 
period 1904-07 the school of en
gineering, which had long been a 
subdivision of the College of Ag
riculture and Mechanic Arts, was 
given partial recognition in that 
the direction of engineering was 
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250,000 rpm/-452° F 
Miniature turboexpander permits major breakthrough 
in cryogenics ... Temperatures ranging from -200°F to 
-452°F are achieved by converting gases such as helium 
and nitrogen into a liquid state. 

When cryogenic liquids circulate over an object, the 
moving molecules within come virtually to a stop . This 
abnormal condition makes some metals superconductive and 
extraordinarily sensitive to any form of electrical energy. 

Military and commercial applications include increas
ing the effectiveness of ground and airborne detection, navi
gation and communication systems, shrinkin g the size of 
computers and solving specialized space cooling problems. 

A leader in cryogenic cooling and li ghtweight turbo
machinery, Garrett-AiResearch is now developing a closed 
cycle cryogenic system to compress and then expand (boil 
off) the low temperature gas into its supercold liquid state. 

The tiny turbines within the system run on air bearings 
and eliminate all rubbing surfaces. Much greater system 
reliability and long life is the result .. . another major ad
vance by Garrett in the exciting new science of cryogenics. 

For information about other interesting projects and the 
many career opportunities with The Garrett Corporation, 
write to Mr. G. D. Bradley in Los Angeles. 

Garrett is an "equal opportunity" employer. 

THE GARRETT CORPORATION • A i Research Manufacturing D ivisions • Los Angeles 9 , 

Cal ifornia • Phoen ix, Ari zona • other divis io n s and subsidiaries: Airsupply-Aero En gineer

ing • AiResearch Aviation Service • Garrett Supply• Air Cruisers • AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S. A . • Garrett (Japan) Lim ited 



placed under a junior deah. Pro
fessor Shaw served in this capac
ity in 1904-05, Professor Spauld
ing in 1905-06, and in 1906-07 
Professor Greene was the junior 
dean. On March 17, 1907, he was 
made the first Honorary Knight 
of St. Patrick, summa cum laude. 

In 1908 and each succeeding 
year Honorary Knighthood was 
bestowed on a few persons, usu
ally men of some distinction, al
though, with characteristic democ
racy and disregard of protocol, the 
students often had a University 
President and a person in a much 
humbler station kneeling in turn 
to kiss the Blarney Stone. Per
haps this practice was, after all, 
quite in keeping with the teach
ings of the real St. Patrick many 
centuries ago. 

It is difficult if not impossible 
to make up an accurate list of the 
men to whom honorary knight
hood has been awarded. The · St-: 
Pat's Board did not keep records. 
The Shamrock issued annually 
carries the names of certain in
dividuals said to have been made 
honorary knights; but The Sham
rock went to press before the 
knighting ceremony each year, 
and its record is therefore only a 
statement of men who had been 
elected by the St. Pat's Board of 
the year. In many instances the 
Board added names to the list af
ter The Shamrock had gone to 
press. And in some instances the 
persons elected were unable to 
attend the ceremony and there
fore did not become honorary 
knights. 

In some instances The Sham
rock indicates the degree of 
knighthood granted, and in other 
cases does not. In the early years, 
all the honorary knights were 
summa cum laude, but the cus
tom was probably not followed 
rigidly in later years. 

The following list of honorary 
knights has been made up from 
The Shamrock lists and the local 
newspaper accounts of the St. 
Pat celebrations. As noted above, 
The Shamrock lists alone are not 
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dependable. The list given below 
may be in error in a few in
stances. A list of the "Ladies of 
St. Patrick" is given elsewhere. 

1907-Arthur M. Greene, Jr., Pro-
fessor of Mechanical Engi
neering, University of Mis
souri. 

1908-Howard Burton Shaw, Pro
fessor of Electrical Engi
neering, University of Mis
souri. 
Luther Marion Defoe, Pro
fessor of Mechanics in En
gineering, University of 
Missouri. 

1909-Frederick Putnam Spauld
ing, Professor of Civil En
gineering, University of 
Missouri. 
Walter Scott Williams, C.E., 
'85, Assistant Professor of 
Topographic Engineering, 
University of Missouri. 

1910-Thomas Jacob RodhoU,Se, 
B.S. in C.E., '07, Assistant 
Professor of Hydraulic En
gineering, University of 
Missouri. 

1911-Edwin Allan Fessenden, 
Assistant Professor of Me
chanical Engineering, Uni
versity of Missouri. 
William Alvan Miller, As
sistant Professor of Rail
way Engineering, Univer
sity of Missouri. 

1912-Oscar Milton Stewart, Pro
fessor of Physics, Univer
sity of Missouri. 
Herbert Shaw Philbrick, 
Assistant Professor of Me
chanical Engineering, Uni
versity of Missouri. 

1913-Edward Wash burn Kellogg, 
Instructor in Electrical En
gineering, University of 
Missouri. 
Oliver Dimon Kellogg, Pro
fessor of Mathematics, Uni
versity of Missouri. 

1914-Harvey Clayton Rentsch
ler, Assistant Professor of 
Physics, University of Mis
souri. 
Mendel Penco Weinbach, 
Assistant Professor of Elec-

trical Engineering, Univer
sity of Missouri. 

1915-Herbert Wade Hibbard, 
Professor of Mechanical 
Engineering, University of 
Missouri. 
Louis Ingold, Assistant Pro
fessor of Mathematics, Uni
versity of Missouri. 

1916-Elmer James McCaustland, 
Dean, College of Engineer
ing, University of Missouri. 
Guy Doris Newton, In
structor in Mechanical En
gineering, University of 
Missouri. 

1917-Alexander Cartright Lan
ier, Professor of Electrical 
Engineering, University of 
Missouri. 
Ira Samuel Griffith, Assoc
iate Professor of Manual 
Arts, University of Mis
souri. 
Edw. D. Smith, Chief En
gineer, Union Light and 
Traction Co. 
Chas. S. Ruffner, V.P. and 
Gen'l Mgr. , Union Electric 
Co. of Missouri. 

1918-Alexander Maitland, Pres
ident, Kansas City Bridge 
Co. 
J. T. Garrett, President, 
Missouri Bridge Co. 
R. P. Garrett, V. P. and 
Treas., Missouri Bridge 
Co. 
Herbert Meredith Reese, 
Associate Professor of Phy
sics, University of Missouri. 
Dom. Peter Savant, In
structor in Electrical Engi
neering, University of Mis
souri. 

1919-Herman Schlundt, Profes
sor of Physical Chemistry, 
University of Missouri. 
Emil Wilhelm Lehmann, 
Associate Professor of Ag
ricultural Engineering, Uni
versity of Missouri. 
E. E. Wall, Water Commis
sioner, St. Louis. 

1920-Earl Raymond Hedrick, 
Professor of Mathematics, 
University of Missouri. 
William Arthur Tarr, Pro-
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If you are about to decide on your 
future employment and are grad
uating with outstanding scholastic 
achievement in engineering or the 
physical sciences . . . the Sandia 
Corporation would like to arrange 
an interview with you. 
At Sandia, you would work in re
search, design and development, or 
engineering. Our scientists and en
gineers are engaged in projects in 
the fields of solid state physics, 
plasma physics, materials research, 
explosives technology, pulse phe
nomena and radiation damage. 
You would work in a modern well
equipped $120 million laboratory 
and be associated with some of this 

nation's outstanding technical per
sonnel. You would receive liberal 
benefits which, in addition to insur
ance, retirement and vacation, in
clude an opportunity for continuing 
your graduate studies. 
You would be employed in sunny, 
dry Albuquerque, a Southwestern 
cultural center of over 250,000, or 
in our laboratory at Livermore, 
California, with all the advantages 
of the San Francisco Bay area. 
Electrical and Mechanical Engineers 
at all Degree Levels 
At MS and PhD Levels 
Aeronautical Engineers 
Ceramic Engineers 
Chemical Engineers 

Industrial Engineers 
Chemists 
Mathematicians 
Physical Metallurgists 
Physicists 
Engineering Physicists 
Statisticians 

Sandia Corporation recruiters will be 
on your campus soon.* For appoint
m ent for Inte rview, see your College 
Placement Officer now. 
Equal Opportunity Employer 

*The Sandia representative will be on campus March 5,6,7,8. 



fessor of Geology, Univer
sity of Missouri. 
Leo Brandenburger, B.S. 
in E.E., '03. 
Hugh Morehead, B.S. in 
M.E., '04. 
F . C. Armstrong, T.E. , '82. 

1921-Frank Herbert Miller, In
structor in Electrical Engi
neering, University of Mis
souri. 
Hiram Phillips, T.E. '80, 
C.E. '91, Consulting Engi
neer, St. Louis, Missouri. 
William B. Cauthorn, B.S. 
in C.E., '91. 

1922-John Carleton Jones, presi
dent, University of Mis
souri. 
Nelson Clyde Murray, In
structor in Industrial Arts, 
University of Missouri. 
Arthur Lord Westcott, Su
perintendent of Buildings, 
University of Missouri. 

1923-Lt. Col. William Ernest 
Persons, Professor M. S . & 
T ., University of Missouri. 
Maj. Lloyd E. Jones, As
sociate Professor of M.S. & 
T., University of Missouri. 
John E. Cornelius, Techni
cian, Department of Elec
trical Engineering, Univer
sity of Missouri. 
Jasper R. Cornelison, Tech
nician, Department of Me
chanical Engineering, Uni
versity of Missouri. 

1924-D. Walter Fox, University 
electrician. 

1925-Stratton D . Brooks, Presi
dent of the University of 
Missouri. 
Harry K. Rubey, Professor 
Civil Engineering, Univer
sity of Missouri. 
J. A. MacReady, 1st Lieut. , 
Air Service. 

1926-Harry Anderson LaRue, 
B.S. in C.E., '07, A ssociate 
Professor of Highway En
gineering, University of 
Missouri. 
Robert E. Lee Hill, Alumni 
Recorder, University of 
Missouri. 

1927-Chester Leland Brewer, 
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Professor of Physical Edu
cation, Director of Athlet
ics, University of Missouri. 

1928-Jesse Erwin Wrench, Pro
fessor of History, Univer
sity of Missouri. 

1929-Robert Washington Selv 
idge, Professor of Indus
trial Education, University 
of Missouri. 

1930-Henry Harrison Henline, 
Assistant National Secre
tary, A. I. E. E. 
Blake D. Hull, Chief Engi
neer, Southwestern Bell 
Telephone Co. 
Walter Williams, D ea n , 
School of Journalism. 

1931-T. H . Cutler, Chief Engi
neer, State Highway Dept. 
James L. Hamilton, B.S. in 
E.E., '04, Chief Engineer, 
Century Electric Co. 
Alexander E . B ettis, V . P. 
Kansas City Power and 
Light Co. 
Joseph H. Poter, President, 
Kansas City Power and 
Light Co. 

1932-Walter Otis Pennell, Chief 
E n g i n e er, Southwestern 
Bell Telephone Co. 
George H. Quermann, Di
vision Plant Supt. , A. T . & 
T. Co. 

1933-George H. English, Mo. 
Public Service Commis
sion. 

1934-Herman Betz, Assistant 
Professor of Mathematics, 
University of Missouri. 
F. M. Plake, Union Electric 
Co. 
Harry S . Truman, Judge. 
John C. Wooley, Professor 
of Agricultural Engineer
ing, University of Missouri. 

1935-E. Kemper Carter, Presi
dent, Carter-Waters Corp., 
Kansas City, Mo. 
Ray Theodore Dufford, As
sistant Professor of Phy
sics, University of Missouri. 

1936-Frederick A. Middlebush, 
President, University of 
Missouri. 
F. Ellis Johnson, Dean, Col-

lege of Engineering, Uni
versity of Missouri. 
Leslie Cowan, B.S. in C.E., 
'13, Secretary of the Uni
versity of Missouri. 

1937-Frederick W. Green, Vice 
President of the St. Louis 
Southwestern Ry. 
Charles T . McGinley, U . S. 
Bureau of Public Roads. 

1938-Allan P. Green, President 
of the A . P. Green Fire
brick Co. 
Granville A. Waters , Vice 
President of the Bigelow
Liptak Corp. 

1939-Robert H. Ford, Chief En
gineer, Rock Island and 
Pacific Railway, Chicago, 
Ill. 
Harry A. Curtis, Dean of 
Engineering Faculty, Uni
versity of Missouri. 
Clifford M . W alLis, Associ
ate Professor of Electrical 
Engineering, University of 

· Missouri. 

1940-James Ray Wharton, As
sociate Professor of Me
chanical Engineering, Uni
versity of Missouri. 
Ralph H. Sogard, Assistant 
Professor of Mechanical 
Engineering, University of 
Missouri. 
Alex D . Bailey, Chief Op
erating Engineer of the 
Commonwealth Edison Co., 
Chicago, Ill. 

1941-Harland Bartholomew, En
gineer for the City Plan 
Commission of St. Louis. 
Arnold J. Hecker, Vice
President in charge of en
gineering, St. Louis Refrig
erating and Cold Storage 
Co. 
Col. B. M. Casteel, Admin
istrator of the Works Prog
ress Administration f o r 
Missouri. 

1942-Alexander S. Langsdorf, 
Dean, College of Engineer
ing, Washington Univer
sity. 
Brigadier-General Ulysses 
S. Grant III, engineering 
replacement tr a in in g at 
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Your future in engineering is his business 
He's a Monsanto Professional Employment representa

tive. He 's your representative , too ... your link between 

campus and company. His knowledge of Monsanto is 

complete, and he's especially qualified to counsel with 

you regarding your future . 

Ask him about Monsanto's diversity - in geography, 

activities, produces- that means ever-expanding op

portunity for the young man of exceptional promise. 
Ask him about Monsanto 's research-mindedness, how 

it helps develop your creativity. Ask chis expert -in 

futures about the future Monsanto offers you in research, 

engineering, manufacturing and marke ting. 

See your Placement Director to arrange an interview 

when we visit your campus soon. Or write for our 

new brochure, "You, Your 

Career and Monsanto," to 

Professional Employment 

Manager, Department EM-3, 

Monsanto Chemical Com

pany, St. Louis 66, Missouri. 
® 

ALL QUALIFIED APPLICANTS WILL RECEIVE CON S IDERATION WITHOUT REGARD TO RACE, CREED, COLOR OR NATIONAL ORIGIN 



Fort Leonard Wood, Mo. 
Colonel Augustine Mcln

!\,tyre, Professor of Military 
Science and Tactics, Uni
versity of Missouri. 

1943-I. 0. Royse, Purina Mills, 
St. Louis. 
Frederick G. Baender, Na
val Diesel School, Univer
sity of Missouri. 
Forrest C. Donnell, Gover
nor, State of Missouri. 

1944-Curtis L. Wilson, Dean, 
Missouri School of Mines 
and Metallurgy. 
Lt. Col. John D. Key, Pro
fessor of M. S . & T., Uni
versity of Missouri. 
Fred McKinney , Associate 
Professor of Psychology 
University of Missouri. 

1945-W. Scott Johnson, Chief 
Public Health Engineer of 
the Missouri State Board of 
Health. 

1946-Leif J. Sverdrup, partner 
Sverdrup and Parcel (Maj. 
Gen., Corp. of Engineers, 
U.S. Army) . 
Elmer Ellis (Honoris Cau
sa), Dean, Faculty of Arts 
and Science, University of 
Missouri. 
Edwin T. Mahood, Engi
neer, Southwestern Bell 
Telephone Co., Kansas 
City, Mo. 

1947-Henry Edward Bent (Hon
oris Causa) , Dean, Gradu
ate School, University of 
Missouri. 
Ralph Louis Scorah, Pro
fessor of Mechanical Engi
neering, University of Mis
souri. 
Gustaf Eric W ahlin, Pro
fessor of Mathematics, Uni
versity of Missouri. 

1948-Phil M. Donnelly, (Honoris 
Causa), Governor of the 
State of Missouri. 
H. Roe Bartle (Honoris 
Causa) , Mercantile Home 
Bank and Trust Co., Kan
sas City, Mo. 
Ernest B. Blac;k, senior . . 
partner of Black & Veatch, 
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Consulting Engineers, Kan
sas City, Mo. 
Carl Wright Brown, B.S. in 
C.E. , '10, Chief Engineer, 
Missouri State Highway 
Department. 
George Fiske, General 
Electric Co., Kansas City, 
Mo. 

The Guard of St. Patrick 
And the Association of 

Collegiate Engineers 
The adoption of St. Patrick as 

the Patron Saint of Engineers 
and the celebration of St. Pat
rick's Day by the students of en
gineering spread from the Univer
sity of Missouri to other schools, 
first to the Missouri School of 
Mines and Metallurgy at Rolla, 
then in various modifications, to 
a dozen or so schools. 

On December 5-6, 1919, a group 
representing St. Pat organiza
tions in several schools met at 
Missouri and formally organized 
"The Guard of St. Patrick". At 
this first convention of the Guard, 
delegates were present from the 
University of Missouri, the Mis
souri School of Mines and Metal
lurgy, Iowa State College, Wash
ington University, Oklahoma A. 
and M. College, and the Universi
ties of Iowa, Arkansas, Oklahoma, 
Nebraska, Mississippi and Tennes
see, eleven schools in all. 

A constitution and set of by
laws were drawn up and a Knight 
of St. Patrick pin was adopted. 
Ames, Iowa, was selected as the 
place for the second annual con
vention. 

This second annual convention 
was duly held at Ames on Febru
ary 10-11-12, 1921. Three schools 
represented at the first conven
tion, namely Washington Univer
sity, Nebraska and Mississippi, 
had no delegates present at the 
second conference, but two new 
schools, Minnesota and Colorado, 
were represented. 

A prolonged debate arose over 
the proposal to change the name 

of the organization. It appears 
from the discussions that the St. 
Pat celebrations in some of the 
schools had not been maintained 
at the level characteristic of those 
at Missouri. Eventually, all the 
delegates save those from the 
University of Missouri voted for 
the name "Association of Collegi
ate Engineers." 

The third annual convention 
was held at Rolla, February 9-
10-11, 1922, with representatives 
from ten schools present, the 
fourth convention was held at the 
University of Oklahoma in 1923; 
the fifth and presumably the last 
convention, was at Minneapolis, 
February 14-15-16, 1924, with sev
en delegates present from Mis
souri, Arkansas, Minnesota, Okla
homa, Missouri Mines, Tennessee, 
and Washington University. 

In 1925 The Shamrock gives a 
page to the Association of Colleg
iate Engineers but makes no men
tion of a convention, and in 1926 
The Shamrock again gives a page 
to the Association but mentions 
no convention. The Engineers 
Club is said to be the local chap
ter of the Association. The 1927 
Shamrock mentions the Associa
tion only incidentally and subse
quent issues do not refer to the 
Association, which, apparently, 
had ceased activities. 

The Shamrock 
From 1906 to 1933, inclusive, 

the engineering students at Mis
souri published annually in March 
a pamphlet known as The Sham
rock. The first issue, in 1906, was 
in small format, only about 3¼" 
by 6¼", with a green cover and 
printed in green ink. The issue 
was devoted entirely to the St. 
Pat celebration. It contained no 
sketches but included several 
poems. 

The succeeding issues of 1907 
to 1911 inclusive were modeled 
on the 1906 Shamrock, varying a 
iittle in format but devoted ex
clusively to the St. Pat's affair. 
They abound in verses, many 
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" ... but don't go near the water" 
IT USED to be just a poem ... a fantasy ... a figment of an author's 
imagination, "Hang your clothes on a hickory limb but don't go 
near the water." Now, it's a stark reality in many areas of the 
country. You must not go near the water. It's polluted. Raw sew
age flowing from homes and industry is steadily laying waste one 
of our great natural resources. Paradoxically, as our need for 
clean water increases, pollution is shrinking the supply. 

But we can bring back the life to our waterways ... by building 
adequate sewage treatment facilities. Modern living continually 
depletes our supply of clean water. Only modern sanitation can 
restore and protect it. 

W. S. DICKEY CLAY MFG. CO. 

Birmingham, Ala b ama • Meridian, Mississippi 
Cha ttanooga, Tennessee • St. Louis, Missouri 
Kansas City, Missouri • San Antonio, Texas 

Texarkana , T exas- Arkansas 

Providing improved sanitation for better living 

I:)!,~.!:~.!: 
If it's made of clay it's good .•• If it's made by Dicke y it's better 

concerning St. Pat himself. Be
ginning in the 1907 issue and con
tinuing for a number of years 
Miss Mary E. Stevens contributed 
dozens of clever little sketches 
and a number of poems. Her pic
ture appears in the 1910 Sham
rock, the 1911 Shamrock is dedi
cated to her and she was made a 
Lady of St. P atrick presumably 
in 1912. 

The 1912 issue was in a larger 

FEBRUARY, 1963 

format , about 5" by 8" but still 
devoted mostly to the St. Pat do
ings. The beginning of a change 
in the nature of the publication is, 
however, evident and in the 1913 
issue this change is pronounced. 
The Shamrock from these years 
onward devoted fewer pages to 
the St. Pat doings and more to 
the school of engineering. This 
trend continued through the 1914 
and 1915 issues. From then on The 

Shamrock became more and more 
a yearbook of the school of engi
neering, with the account of the 
St. Pat doings reduced to a minor 
part of the publication. A still 
larger format was adopted in 
1916, about 8" by 10", and this 
was used in all succeeding issues 
to the last of the annual issues in 
1933. In the fall of 1933 the name 
"Shamrock" was appropriated by 
a new magazine published by the 
students of the College of Engi
neering, and no more of the an
nual pamphlets bearing this title 
appeared. The new magazine was 
in no sense a continuation of the 
old Shamrock, but was actually 
a continuation of a magazine es
tablished in 1931 under the title 

· The Engineers Monthly Bulletin. 
The issues of the annual Sham

rock from 1906 to 1933 naturally 
contain many items pertinent to 
the present story. A complete set 
is on file in the Engineering Li
brary. They are dedicated to the 
following: 

1906-St. Patrick 

1907-Arthur Maurice Greene, 
Jr. 

1908-The University Girls 

1909-Luther Marion Defoe 

1910-The Class of 1903, the first 
Knights of St. Patrick 

1911-Miss Mary E. Stevens 
1912-To those Engineers who 

having passed from the 
shadow of the Columns, 
have brought the world to 
realize that they have 
"made good," to those who 
have succeeded in making 
the name of "Missouri En
gineer" stand for the height 
of excellence and ability. 

1913-Our Girls. By "our girls" 
we mean our mothers and 
sweethearts, and some of 
us our wives. 

1914-The Engineering Class of 
1914, the last to graduate 
under the old curriculum 

1915-Professor L. M. Defoe 
1916-Professor W. S. Williams 
1917-Mrs. Jane A. Hurty 
1918-Our President, Woodrow 

Wilson 
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1919-Engineers of Missouri who 
have died in the service of 
our nation 

1920-The Missouri Valley Cham-
pions of 1919 

1921-Dean E . J . McCaustland 

1922-The Engineering Faculty 

1923-Guy Doric Newton 

1924-J ames Roy Horton 

1925-Our Dads 

1926-Queen of the St. Pat's Ball 
(Miss Janet Van Vliet) 

1927-The Spirit of the Engineers 

1928-Wives of Engineers 

1929-Our Mothers 

1930-Professor Harry K . Rubey 

1931-Professor T . J. Rodhouse 

1932-Professor L. M. Defoe 

1933-No dedication. Professor A. 
C. Lanier's picture at front 
of the issue. 

In the fall of 1933 the name 
"Shamrock" was adopted by the 
new magazine, which at first ap
peared five times during the 
school year. This magazine, later 
named the Missouri Shamrock, 
has been published regularly each 
year except for the period May, 
1944, to January, 1946, when 
there were too few engineering 
students at the University to 
carry on the enterprise. 

Engineers' 
Monthly Bulletin 

In October, 1931, the first is
sue of The Engineers' Monthly 
Bulletin appeared. It was a mime
ographed affair of several pages. 
The first four issues carry no date , 
but the fourth issue is designated 
as Volume 1, No. 4-still no date. 
The fifth issue, however, is in a 
printed cover, designated as the 
Engineers' Monthly, Volume II, 
No. 1, January, 1933. Dean A . 
Harvey, B.S. in E.E., '34, was the 
editor. The March, 1933, issue, 
i. e., Volume II, No. 3, was a "St. 
Pat's Edition". It carries a short 
article called "Who Is Our Patron 
Saint?" 

The issue of March, 1933, was 
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the last one. In the fall of 1933, 
there appeared Volume 1, No. 1 
of a new publication bearing the 
name The Shamrock. The name 
was borrowed from the pamph
let which the engineering stu
dents had issued annually from 
1906 to 1933 inclusive, but the 
new publication was a continua
tion of The Engineers' Monthly 
which had been issued during 
1931-32 and 1932-33. 

Maids of St. Bridget 
The "Maids of St. Bridget" was 

an organization, modeled after 
the Knights of St. Patrick, which 
almost got under way at the Uni
versity of Missouri. On April 3, 
1906, the senior engineers were 
invited to a reception by the sen
ior women students in the Aca
demic Department. The affair was 
held on the third floor of Aca
demic Hall. A procession of coeds, 
wearing caps and aprons with 
green bows, was led by a band 
which included a drum, a horn 
and two hair combs. Then fol
lowed St. Bridget and her attend
ant, the latter bearing the "Sa
cred Stew Kettle" on a cushion. 
St. Bridget mounted her throne, 
the Sacred Stew Kettle was 
placed at her feet, and each girl 
then came forward, Kowtowed to 
St. Bridget in ladylike fashion, 
and kissed the acred Stew Kettle . 
St. Bridget, using a rolling pin, 
dubbed each a "Maid of St. Pat
rick". Thereafter the women 
joined in singing: 

"St. Bridget was a Senior Girl, 
She was, she was, 
St. Bridget was a Senior Girl, 
She was, she was, 
For all the arts this lady knew, 
Flirtation, Greek and cooking, 

too, 
Erin Go Bragh, Rah for the 

Senior Girls." 
The reception ended with a 

dance. 
It is perhaps unfortunate that 

only senior students participated 
in the St. Bridget reception; it 
was not repeated in succeeding 
years. 

Ladies of St. Patrick 
As noted elsewhere, it was the 

custom in the period from 1906 
to 1925 inclusive to knight all 
seniors. Occasionally it happened 
that a senior who was knighted in 
March did not graduate later on . 
With these few exceptions the list 
of the Knights of St. Patrick is 
identical with the list of engineer
ing alumni from 1906 to 1925. Af
ter 1925, only such seniors were 
knighted as had earned the honor 
through services of some sort to 
the College of Engineering. 

In 1907, Miss Ada Wilson was 
a senior in Civil Engineering and 
was dubbed Lady of St. Patrick. 
The only other woman engineer
ing student to be knighted was 
evidently June Danzer Hearn, 
B .S. in C.E., '43. 

In 1921, when Mrs. Jane A. 
Hurty was made an Honorary 
Lady of St. Patrick, summa cum 
laude, ,The Shamrock stated that 
she was the second to receive this 
honor, the first having been Mrs. 
Mary E. Stevens Barnes who was 
knighted presumably in 1912. The 
'07 Shamrock carries a sketch en
titled "Right Dress for St. Pat
rick's Guards-Contributed by a 
lady," and bearing the initials 
M. E. S. The M. E. S. was Miss 
Mary E. Stevens, who was a spe
cial student in the College of Arts 
and Science at that time. The '08 
Shamrock and several of the suc
ceeding annual issues abound in 
clever sketches and numerous 
verses by Miss Stevens, who had 
meanwhile left the University 
and returned to her home in 
Colorado. The '10 Shamrock car
ries her picture, the '11 Sham
rock is dedicated to her, and the 
'13 Shamrock carries an article 
about her, stating that she had 
been knighted, but not indicating 
what particular degree of knight
hood had been granted her. 

From time to time after 1912 
knighthood, sometimes summa 
cum laude was bestowed on 
women members of the teaching 
or administrative staff of the Uni-
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Opportunities at Du Pont for technical graduates- third of a series 

LYCRA® 
A production triumph for technical men 

Few women enjoyi ng their 4-ounce LYCRA and nylon 
bathing suits will care how LYCRA spandex fiber got to be 
a third lighter than rubber and three times as restrai ning. 

But the technical men who produce LYCRA at our 
Waynesboro, Va., plant do care. For LYCRA is tough to 
make. As one technical man put it, "LYCRA requires the 
greatest care, the finest controls, the most complex chemi
cal reactions and manufacturing processes, the most deli
cate handling. The fact that it~ being made-and of the 
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versity who had contributed to 
the welfare of the engineering 
school. Except in the case of the 
women engineering students, this 
was in effect, honorary, whether 
so stated or not. The Shamrock 
does not always indicate the de
gree awarded. The same diploma 
as given knights has apparently 
been used, changing only the 
word Knight to Lady. Each of 
the ladies was, it seems, a "Faith
ful b'y in Engineering". 

The following have been made 
Ladies of St. Patrick: 

1907-Miss Ada Wilson, B .S. in 
C.E., '07. 

1912-Mrs. Mary E. Stevens 
Barnes, frequent contribu
tor to The Shamrock. 

1921-Mrs. Jane A. Hurty, for 
many years in charge of 
the Engineering Library, 
University of Missouri. 

1924-Miss E. Kathryn Wyant , 
Instructor in Mathemati':S, , .. 
University of Missouri. 

1932-Mrs. Edna Byers Holt, Sec
retary to the Dean, College 
of Engineering, University 
of Missouri. 

1934-Mrs. Elinor B. McCaust
land, wife of Dean Mc
Caustland, College of Engi
neering, University of Mis
souri. 

1938-Miss Dannelle Sheley, Sec
retary to the Dean of the 
Graduate School, Univer
sity of Missouri. 

1943-June Danzer Hearn, B.S. in 
C.E. , '43. 

1945-Miss Christine Hauschild, 
Bursar, University of Mis
souri. 

1947-Mrs. Mary Margaret 
Moore , Engineering librar
ian. 

The Queens of the 
St. Pat's Ball 

The custom of selecting a queen 
of the St. Pat's ball appears to 
have originated at the Missouri 
School of Mines and Metallurgy 
where a St. Pat celebration even- . 
tually came to be a feature of the 
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school year. 
The first mention of a Queen 

of the St. Pat's ball is in the 1921 
Shamrock. From that time to the 
present a queen has been chosen 
each year from the women of the 
University, Stephens College or 
Christian College. Their pictures 
appear in March issues of The 
Shamrock. In recent years the 
crowning of the new queen each 
year is a picturesque ceremony 
conducted by St. Pat at the ball. 
From the candidates for the 
honor of being the queen, five 
are selected prior to the St. Pat's 
Ball. From these the queen is then 
selected and the other four serve 
as her maids-of-honor. 

The Queens of the St. Pat's ball, 
as listed in The Shamrock from 
year to year, were: 

1921-Miss Helen Broadford 
1922-Miss Dorothy Craig 
1923-Miss Aileen Case 
1924-Miss Dorothy Sutton 
1925-Miss Loretta Hauschild 
1926-Miss Janet Van Vliet 
1927-Miss Louise Chandler 
1928-Miss Marguerite Smith 
1929-Miss Virginia Estes 
1930-Miss Marian Hocken-

smith 
1931-Miss Dorothy Brown 
1932-Miss Mary Butterfield 
1933-Miss Aletrice Rutherford 
1934-Miss Edith Simon 
1935-Miss Jane Fletcher 
1936-Miss Joan Howe 
1937-Miss Mary Jane Steven-

son 
1938-Miss Joan Cargill 
1939-Miss Margaret Jordan 
1940-Miss Gloria Hunter 
1941-Miss Betty Boucher 
1942-Miss Helen Keen 
1943-Miss Martha Martin 
1944-Miss June Heger 
1945-Miss Janet Whitehead 
1946-Miss Patricia Ann Martin 
1947-Miss Jacqueline Sneed 
1948-Miss Jean Marie Dan-

forth 

Green Teas as of Yore 
The first mention in The Sham

rock of this part of the St. Pat 
Festival is in the 1919 edition. 

From that date onward to the 
present a reception has been held 
in the Engineering Library for 
seniors, faculty, and alumni. Mrs. 
Jane A. Hurty, for a long period 
in charge of the Engineering Li
brary, has presided over all these 
receptions from 1919 to the pres
ent. The reception has been held 
in recent years on Saturday after
noon, preceding the St. Pat's Ban
quet and Ball. 

The Campus Stunts 
The "Campus Stunt," now a 

feature of the St. Pat celebration, 
is the outgrowth of a custom old
er than the St. Pat tradition. The 
students of the University, the 
engineers in particular, took de
light in putting up class signs 
such as "Engrs'xx" in various not 
readily accessible places about 
the campus. In 1902 the sign 
"Engrs '03" appeared on the dome 
of Academic Hall and the story 
of hbw · it was placed there and 
how taken down has been re
corded. Sometimes the class signs 
appeared atop the columns, some
times on cables strung from 
building to building. In 1906 the 
signs "Engrs '06" appeared on the 
side of a huge white elephant 
perched on the dome structure of 
Academic Hall. Precautions had 
been taken to make its removal 
difficult and it has been reported 
that the engineering students were 
billed $200 for the job of taking 
the beast down. A few days later 
a fairly large barn appeared on 
the campus, labeled "University 
of Virginia, in honor (?) of Pres
ident Jesse. The engineering stu
dents hauled the barn away and, 
as the story goes, they billed the 
University $200 for the job. There 
is no record as to who paid who 
or how much. 

It was out of stunts such as these 
that the "Campus Stunt" of the 
St. Pat celebration grew. The first 
one directly connected with the 
St. Pat doings was that of 1907, 
an airship bearing the image of 
the Saint, which floated high 
abp'.le. --the Columns. This ship 
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Assignment." make 
more rust-resistan. 

Salt-water bath is one of tests 
used to check rust protection 
built into Ford-built cars. 

To tackle this assignment. Ford Motor 
engineers turned to zinc. Galvanized, or zinc-clad, 
steel has long been noted for its resistance to corro
sion. It presented special problems which had limited 
its use in automotive applications, however. It was 
hard to weld, difficult to paint. 

Our engineers developed special techniques to solve 
the welding problem. They found a process which 
eliminates the crystalline pattern on galvanized steel 
and produces a surface that will accept a high-quality 
paint job. 

Now zinc can be married to steel and used for vital 
underbody parts and rocker panels of Ford-built cars. 
The zinc coating forms a tough barrier to corrosive 
moisture-and if corrosion attacks, the zinc sacrifices 
itself through galvanic action, saving the steel. 

Other avenues explored in the fight against rust also 
brought results: special zinc-rich primers to protect 
key body areas, aluminized and stainless steels to 
extend muffler life, quality baked -enamel finishes that 
are more durable (and look better). 

Another step forward in total quality-and another 
example of how Ford Motor Company provides engi
neering leadership for the American Road. 

MOTl;lf~ COMPANY 
The American Road, Dearborn, Michigan 

WHERE &NGINEERING LEADERSHIP 

BRINGS YOU BETTER• BUILT CARS 



was taken down and hung be
tween the second and third floor 
of Academic Hall during the St. 
Pat's Ball. 

From year to year since 1907 
a great variety of structures have 
been set up on the campus or 
used in the parade in connection 
with the St. Pat celebration. 
These were sometimes built by 
the students of one department 
only, sometimes by one class 
only, and sometimes by the stu
dents of all classes and depart
ments. There follows a list of the 
Campus Stunts of which records 
have been found. In some years 
no single large structure was set 
up. In such instances mention is 
made of other features of the 
celebration, not strictly to be 
classified as campus stunts. 

1907-St. Pat's airship, St. Pat 
aboard. 

1908-An Irish castle. St. Pat's 
"Sarpent", 150 feet long. 

1909-Giant St. Patrick, 30 feet 
high. 

1910-Chemicals = A stinking 
chemistry building; Civils 
= A steel bridge span; Me
chanicals A gigantic 
monkey wrench; Electri
cals = The first trolley on 
the St. Louis-K. C. line. 
Campus stunt = Donkey 
that exploded in mid-air. 

1911-Chemicals = Retort 12 feet 
long; Mechanicals = a slide 
rule 12 feet long; Fresh
men = A miniature loco
motive ; Seniors = A ver
tical engine and dynamo. 

1912-Home made auto, weight 
1000 lbs. Vaudeville in au
ditorium. 

1913-Wireless station. Ferris 
wheel. Several small stunts. 

1914-"Stone" arch bridge, used 
in the knighting ceremony. 

1915-St. Pat's castle at Columbia 
Hall. 

1916-A gigantic Irish harp. 

1917-An Eiffel tower, 80 feet 
high, brightly lighted. 

1918-An airplane, used in the 
knighting ceremony. 
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1919-Engineers Memorial north 
of Engineering Building. 
Green kites floating over 
the campus. 

1920-A huge illuminated sham
rock. 

1921-Castle, moat and draw
bridge used in knighting 
ceremony. 

1922-Floats depicting the history 
of engineering. A portable 
electric plant furnished 
lights for the floats. 

1923-Floats depicting history of 
the University. Blarney 
Castle in ball room. 

1924-

1925-Campus Branch of the 
Katy. 

1926-

1927-A huge devil's head that 
emitted a lot of noise. 

1928-Oil drilling rig near Col-
umns. 

1929-

1930-

1931-

1932-Large replica of the St. Pat 
button. 

1933-Volcano on campus. 

1934-

1935-

1936-a suspension bridge, span
ning the campus. 

1937-A snake, 87 feet long, 
powered by engineers. 

1938-

1939-St. Pat's Special, a car on 
wooden rails. 

1940-A slide rule , 40 feet long. 

1941-

1942-A steam engine, built of 
wood in view of the short
age of metals. 

1943-A sturdy tank, to help St. 
Pat in his second worm 
drive. 

1944-Remote-controlled car. 

1945-

1946-Personality tester. 

194 7-J et propelled car. 

1948-An electronic organ. 

1949-Water wheel driving gen-
erator. 

Songs and Verse 
In Honor of St. Patrick 

As an Engineer 
When this account was begun 

the plan was to include all the 
songs and verses honoring St. 
Patrick as an engineer, but, as 
the work progressed it became 
evident that there were too many 
songs and verses for inclusion in 
the present record. They are 
listed below and a few have been 
selected for reprinting, most of 
them from the early issues of The 
Shamrock. The writing of verse, 
both good and poor in quality, is 
by no means as frequently under
taken in recent years as it was a 
few decades ago. 

Today the only St. Pat song 
frequently sung by engineering 
students is the Engineers Song 
beginning: 

"St. Patrick was an Engineer 

He was, he was." 

This song grew out of a couplet 
devised by Charles W . Martin, 
'05, to-wit: 

"For he surveyed the Emerald 
Isle 

He made its map and its 
profile." 

As indicated elsewhere, three 
verses of the song appeared in the 
March 18, 1905, issue of The In
dependent. By 1906, two addition
al verses had been devised. From 
time to time since then the song 
has been changed, verses dropped, 
new verses added, old verses mod
ified. The following version in
cludes the original three verses 
and some of the others which have 
been printed in The Shamrock. 

THE ENGINEERS SONG 

(Sometimes called "St. Patrick 
Was an Engineer" ) 

Three verses printed in The In
dependent, March 18, 1905. 

1. St. Patrick was an Engineer, 
he was, he was. 

St. Patrick was an Enginer, 
he was, he was. 

For he surveyed the Emerald 
Isle; 
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He made its map and its 
profile ; 

Erin Go Bragh, Rah for the 
Engineers. 

2. St. Patrick was an Engineer, 
he was, he was. 

St. Patrick was an Engineer, 
he was, he was. 

For he turned on the switch 
one day 

And hustled the snakes all 
away; 

Erin Go Bragh, Rah for the 
Engineers. 

3. St. Patrick was an Engineer, 
he was, he was. 

St. Patrick was an Enginee-r, 
he was, he was. 

For he was a Gun with a 
monkey wrench, 

He screwed the lawyers all to 
a bench 

Erin Go Bragh, Rah for the 
Engineers. 

In The Shamrock '06, the fol
lowing new verses appear for the 
first time: 

4. St. Patrick was an Engineer, 
he was, he was! 

St. Patrick was an Engineer, 
he was, he was! 

For he invented the Calculus 
And handed it down direct 

to us. 
Erin Go Bragh, Rah! for the 

Engineers. 

5. St. Patrick was an Engineer, 
he was, he was! 

St. Patrick was an Engineer, 
he was, he was! 

For he was "conned" in 
Chemistry 

And in senior English got a 
"C" 

Erin Go Bragh, Rah! For the 
Engineers. 

Tacked onto the foregoing five 
verses there appeared a modified 
verse from the old song about the 
runaway train that came down 
the track. In subsequent years 
this verse was sung with many 
variations, some of them unprint
able. None had anything to do 

FEBRUARY, 1963 

with St. Pat as an engineer, but 
most of them referred to the law
engineering feud. One verse, in 
The Shamrock '19, sung with rel
ish by the engineering students, 
went as follows: 

"Runaway train came down the 
track, she flew, she flew. 

Runaway train came down the 
track, she flew, she flew . 

A lawyer tried to open the 
switch 

The train ran over the son of 
a gun. 

Erin Go Bragh, Rah for the 
Engineers." 

* * * 
Verses Added or Modified after 
1906. 

The first, second and last lines 
are always the same, the change 
coming in the key third and 
fourth lines, which went as fol
lows in the new verses: 

6. For except in courses Academ 
He couldn't make above an 

"M". 
7. For the sliding rule he did 

design 
That we might laugh at 

Father Time. 

8. For he invented the sliding 
rule 

To figure the angles of the 
Golden Rule. 

9. For he invented the electric 
light, 

So the engineers could bone 
at night. 

10. For he invented the electric 
light, 

For us to see to work and 
fight . 

11. For he invented the faculty 
Who try to make monkeys of 

you and me. 

12. 'Twas he invented the gaso
line hack 

But old John D. got all the 
jack. 

From The Shamrock '06 
Let Profs do their worst, there 

are moments of joy 
Bright dreams of the past which 

they cannot destroy; 
Which come in the night time 

of flunker's despair 

And bring back the features St. 
Pat used to wear. 

From The Shamrock '07 

A TOAST 
St. Patrick was an Engineer, 

Who, through strategy and 
stealth, 

Drove all the snakes from 
Ireland; 

Here's a bumper to his health. 

But not too many bumpers, 

Lest we lose ourselves, and 
then-

Forget the good St. Patrick 
And see the snakes again! 

* * * 
SAINT PATRICK 

St. Patrick never went to school 

Except a day and a quarter

He found out there was better 
pay 

In carrying brick and mortar. 

He said: "Y're profs ain't very 
wise-

At layst they nivver show it ; 

They nivver tell ye onything 

Onless they're shure ye know 
it." 

And so it happened, you must 
know, 

As things are bound to 
happen, 

That folks found out that Old 
St. Pat 

Had not been always nappin' ; 

He had some ideas of his own 
And never got to stormin'-

He merely said: "Just wait a 
bit; 

Oi'll go in fer rayformin'." 

An airship then was quickly 
built 

And rigged up for depart
ing-

It landed here with Old St. 
Pat 

Just nine days after starting. 

And then it was he went to 
work, 

No criticism fearing, 

And founded here in Old 
Mizzou 

The School of Engineering. 
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ENGINEERING SENIORS! 

THE CITY OF LOS ANGELES OFFERS OUTSTANDING CAREER OPPORTUNITIES 

IN THE FIELDS OF 

CIVIL, ELECTRICAL, MECHANICAL, POWER SALES, 

SANITARY AND TRAFFIC ENGINEERING 

SALARY: $641 TO $880 A MONTH 

NO EXPERIENCE NECESSARY ENGINEERING DEGREE REQUIRED 

GO TO YOUR PLACEMENT OFFICE FOR INFORMATION OR WRITE TO : 

CIVIL SERVICE COMMISSION 

ROOM 5A, LOS ANGELES CITY HALL 

LOS ANGELES 12. CALIFORNIA 

Feud Between Students 
Of Engineering and Law 

This feud long antedates the 
first St. Pat celebration at Mis
souri and is traditional on many . 
campuses in the country. With 
the establishment of the annual 
St. Pat celebration at Missouri, 
however, the law students were 
furnished an excellent opportun
ity to interfere with a strictly en
gineering student affair and they 
did not fail to take full advan
tage of the opportunity offered. 

By 1903 the custom of calling 
the law students "Mules" and the 
Law Building the "Mule Barn" 
was well-established. The present 
writer has heard a number of 
fanciful accounts as to why the 
law students came to be called 
"Mules". It seems, however, un
necessary to resort to any account 
that seems far-fetched. The Uni
versity of Missouri in decades 
past commonly was called Mis
souri University. The Law School 
was, then, the Missouri Universi
ty Law School. In The Savitars 
issued around 1903 the section de
voted to the Law School was 
headed "MULS", and the "S" 
could be either for school or stu
dents. From "MULS" to "Mules" 
is no great hurdle and, of course, 
the Mules were housed in the 
Mule Barn. · Today, the term 
Mules is seldom heard on the 

Page 48 

campus, but the Law Building is 
still "The Barn" in student slang. 

Long ago the students in Agri
culture and Engineering came to 
terms, and there was seldom any 
fighting between the Engineers 
~nd Medics. But between the En
gineers and the Mules there was 
never a truce until the Univer
sity authorities intervened and 
enforced an armistice in 1932. 

In the 29 years between 1903 
and 1932 there were fights too 
numerous to discuss here, usually 
reaching a climax during the St. 
Pat celebrations. A particularly 
savage fight is reported to have 
occurred in 1923 or 1924. On fre
quent occasions engineering stu
dents smeared green paint on the 
Law Barn and on the walks and 
porch of the law fraternity houses, 
and apparently enjoyed the fights 
that ensued. The law students of
ten attempted, and occasionally 
succeeded, in burning or other
wise damaging the Campus Stunt. 

The University authorities ap
parently did not realize the dy
namite in the situation. The engi
neering students fully expected 
the law students to interfere in 
some way with the St. Pat cele
bration, and were seldom disap
pointed. It was then a matter of 
retaliation, and so the feud went 
on from year to year. 

Finally, in 1932, the dynamite 
in the situation blew, and news-

papers all over the United States 
carried an account of the "gang 
warfare" on the campus at the 
University of Missouri. There is 
no occasion now to tell of the un
fortunate affair in detail, but a 
brief outline of what happened 
may serve as a warning to future 
students of law and engineering 
alike that the control of small, ir
responsible groups of students is 
essential. 

Here, then, in briefest outline, 
is what happened to turn a prank 
into a comedy of errors and final
ly into a tragedy. 

By 1932 it had become the cus
tom to keep the name of the new
ly elected Engineers' Queen a se
cret until the evening of the St. 
Pat's Ball. In 1932, however, 
there was a leak and the young 
woman's name and picture ap
peared in a St. Louis paper. This 
gave five law students a bright 
idea. They would kidnap the 
Queen on Saturday evening and 
return her to the Ball only in 
time for the crowning ceremony. 
The young lady involved was not 
quite blameless, for she was con
sulted by the law students and 
did not flatly refuse to be "kid
napped," nor did she scream 
quite convincingly when later she 
was actually hustled into a wait
ing car near her sorority house. 
At any rate, she was "kidnapped" 
b~ four law students and driven 
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To catch an atom ... 

Did you know that only one in every 140 uranium atoms found in nature can be split to produce usable 
nuclear energy? It takes fantastically intricate equipment to capture these elusive atoms. The people of 
Union Carbide a re doing it in a plant at Oak Ridge, Tennessee, large enough to hold 35 football fields. 
► Many people thought the uranium separation process too complex to work. For example, pumps had 
to be developed , that run faster than the speed of sound ... filters made with holes only two-millionths of 
an inch across. Union Carbide scientists and engineers not only helped design such a plant and made it 
work , 20 years ago, but they have been operating it ever since. Union Carbide also operates other vital 
nuclear energy installations for the U.S. Atomic Energy Commission. One is Oak Ridge National Labora
tory , the largest nuclear research center in the country. ► To handle such big research and production jobs 
requires big, experienced industrial companies. It is only because of their extensive resources and skills 
that it is possible to take the giant steps needed to bring laboratory developments to full-scale 
production quickly and successfully. 

A HAND IN THING S T O C OME 

WRI TE for the booklet, "Union Carbide's Twenty Years in Nuclear Energy." 
January 18, 1963, marked the 20th anniversary of the Corporation's work at Oak Ridge. 

Union Carbide Corporation, 270 Park Avenue, N ew York 17, N . Y. In Canada, Union Carbide Canada Limited, Toronto. 



to Moberly. Then began the un
foreseen difficulties. Trouble with 
the car developed on the return 
trip and the Queen did not get 
back until the Ball was nearly 
over and St. Pat had come and 
gone. The engineers were highly 
incensed, particularly inasmuch 
as the president of the law stu
dents was present at the Ball as a 
guest. 

On Sunday, following the Ball, 
a small group of engineering stu
dents called on the Dean of Men 
to protest. Prompt action by the 
Dean of Men at that time might 
have avoided the errors and trag
edy which came later, but no ac
tion was taken. The engineering 
students then held a meeting and 
decided that they would capture 
the kidnappers and give each a 
very short haircut. About mid
night Sunday a delegated group 
of 20 engineering students was 
sent to the law fraternity . house 
to demand that the kidnappers be 
turned over to them for hair
clipping punishment. This request 
was, of course, refused and there 
ensued some excited arguments 
and threats of violence. The po
lice were called but no arrests 
made. 

Now came another error. The 
kidnappers had four engineering 
students put under bond to keep 
the peace. A s a still further error, 
the four kidnappers procured and 
carried revolvers. It was high 
time for the more level-headed 
students in both schools to in
tervene, but nothing of the sort 
happened. 

A small group of engineering 
students then unofficially dedi
cated themselves to the capture 
and barbering of the kidnappers 
whenever the opportunity pre
sented itself. They did not have 
long to wait. On March 22 it was 
learned that one of the kidnap
pers and a friend were to dine at 
a private home. When these two 
emerged, a small group of engi
neering students, armed with a 
hair clipper, waylaid them. The 
friend was captured at once and 
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proved to be one of the five who 
had planned but had not partici
pated in the kidnapping. He was 
not armed . . The kidnapper drew 
his revolver and began shooting. 
One engineer was shot in the leg 
and one in the abdomen. The kid
napper then ran, pursued by a 
few engineering students. More 
shooting followed and a third en
gineering student was hit in the 
knee. The kidnapper was then 
captured and taken to the police 
station. The seriously wounded 
engineers were taken to the hos
pital. Ironically, the most serious
ly wounded student was one who 
had only gone along to see fun 
when the group of engineers came 
to his home to borrow the hair 
clipper. 

Too late the University author
ities swung into action. One filed 
a letter trying to put nearly all 
of the blame for the whole affair 
on the engineering students. But 
the Discipline Committee brushed 
his silly letter aside and, after 
due investigation, dismissed six
teen law and engineering stu
dents. The would-be killer had 
withdrawn from the University 
and was awaiting court trial. 

Meanwhile, the students in 
both law and engineering, led by 
the most responsible amongst 
them, had met and drawn up a 
pledge of good behavior and a pe
tition for the reinstatement of the 
dismissed students. But the Dis
cipline Committee turned a deaf 
ear both to the petition and to 
the pleading of "Daddy" Defoe, 
the great and good friend of stu
dents. In the fall of 1932, how
ever, 15 of the 16 dismissed stu
dents were readmitted. 

Since 1932 the truce has pre
vailed with no more than minor 
infractions. Inasmuch as any fu
ture outbreak of violence is likely 
to bring about the banishment or 
drastic curbing of the fine St. Pat 
festival which has so long been 
the high point in the social life 
of the engineers' school year, it is 
of utmost importance that the re
sponsible students do everything 

possible to keep all features of 
the celebration at the high level 
set by the classes 1905 and 1906. 

The Real St. Patrick 
While no religious significance 

was attached to the selection of 
St. Patrick as the Patron Saint 
of engineering students at the 
University of Missouri, or to the 
celebration which is conducted 
here in his honor, it may be of 
interest to engineering students 
to know something of the histori
cal St. Patrick. 

Several biographies of the 
Saint have been written, most of 
them by devout Catholics.· The 
Engineers Club at Missouri owns 
one such, written by M. F . Cu
sack and published in 1870, which 
makes some extravagant claims 
to merit and heaps scorn on some 
earlier biographers, one Dr. Todd 
in particular, who, it seems, dared 
to suggest mildly that accounts of 
angels appearing to mortals are 
scarcely regarded as historically 
sound. Mr. Cusack proves to his 
own satisfaction that miracles of
ten occur and that St. Patrick was 
involved in many. No mention is 
made of driving snakes out of 
Ireland, nor did Mr. Cusack's 
study of the Saint's life lead to 
the discovery that St. Patrick was 
an engineer and an inventor of 
note. 

After examining a great deal of 
evidence in scholarly fashion , Mr. 
Cusack concludes that St. Pat
rick probably was born in what is 
now northern France. His first 
visit to Erin was evidently about 
400 A.D., as a captain of a band 
of Irish raiders. He was sold into 
servitude in Erin and remained 
there for six years. Not strange 
it was that he then heard, as he 
slept one night, a voice ordering 
him to escape from his master. 
This he did and made his way 
home to northern Gaul, perform
ing a few miracles along the way. 
In his homeland he became a 
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monk and was, it is said, trained 
by some of the notable saints of 
the period. He travelled about 
Europe, ever increasing in sancti
ty and learning, often hearing the 
admonition of angels and occa
sionally tossing off a miracle, or 
so the story runs. Eventually he 
was ordained as a bishop, and, 
presumably, on this occasion re
ceived the name Patricius. Mean
while the future saint had de
cided to return to the island of 
his early captivity as an apostle 
to the pagan Irish. This he was 
able to do in A. D . 432, with pa
pal authorization. At this time 
Patricius was about 44 years of 
age. His great work in Ireland 
during the remainder of his life 
has been told and retold many 
times, and records or legends link 
his name with hundreds of places 
in his adopted land . The evidence 
is that he was a powerful preach
er, an excellent organizer, and 
a devout worker in the Church. 
Even such nonsense as Mr. Cu
sack writes does not conceal the 
real greatness of the man. 

St. Pat Festivals 
Of Recent Years 

From time to time during the 
forty-five years since the engi
neering students at the Univer 
sity of Missouri "discovered" that 
"St. Patrick was an Engineer" 
and adopted him as their Patron 
Saint, new features have been 
added to the annual celebration 
in his honor. The various parts of 
the festival as carried out at pres
ent will now be described, with 
comments as to when and how 
each part originated. 

Engineer's Week 

The special ceremonies relating 
to the St. Pat celebration now ex
tend over a week, which, for ad
ministrative convenience, is called 
Engineers' Week, but classes are 
suspended only on Friday and 
Saturday. Students run most of 
the affairs, with limited faculty 
and alumni participation in such 
events as the Green Tea, the Ban-
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quet and the St. Pat Ball. And the 
faculty takes responsibility for 
the Engineers Assembly at which 
some engineer of note addresses 
the students. In general, however, 
the St. Pat celebration is a stu
dent affair as it was in the be
ginning. It is now a well-planned 
and effectively-organized series of 
events, requiring a great deal of 
teamwork and coordinated effort 
on the part of the students. 
The Engineers Club 

The overall organization of the 
students in the College of Engi
neering is the Engineers Club. 
The forerunner of the Club was 
the Engineering Society, organ
ized in 1902. The original Engi
neering Society, and its successor, 
the Engineers Club, was not at 
first the controlling organization 
of all engineering student activi
ties, but became such in the 
course of time. Today the Execu
tive Council, the St. Pat's Board, 
the Board of Publications, the 
Publicity Committee, the Pro
gram Committee, and the Attend
ance and Disciplinary Committee 
are all agencies of the Engineers 
Club. 

Burrall Class Attendance 
Engineers' Week begins on Sun

day of a week that usually in
cludes March 17. A large group 
of engineering students asemble 
at the Engineering Building. Such 
students as wish to enter the 
Beard Growing Contest must pre
sent smooth-shaved faces for in
spection. The group then marches 
to Stephens College to attend the 
Burrall class. The College fur
nishes each student with a green 
carnation in recognition of St. 
Patrick. 

This feature of the St. Pat cele
bration was adopted some ten or 
twelve years ago. The Shamrock 
mentions it as a regular part of 
the celebration of 1938. 

St. Pat Buttons 
These appeared for the first 

time in 1906. The original buttons 
were about the size of a quarter, 
with "U of M" in gold on a green 
background and the legend "St. 

Patrick was an Engineer" in black 
letters around the edge. In later 
years the size of the button was 
increased, finally reaching one 
about 2¼ inches in diameter and 
this size became more or less 
standard. Each year a number of 
engineering students submit de
signs for the year's button and it 
is considered an honor to have 
one's design selected. 

Samples of many of the St. Pat 
Buttons have been collected and 
are on display in the Engineering 
Building along with other St. Pat 
mementos. 

St. Pat Edict 
The forerunner of the St. Pat 

Edict issued in recent years was 
the St. Pat posters. In 1903, no
tices that engineering students 
would cut classes on March 17 in 
honor of St. Pat the engineer were 
hand-written and posted on the 
bulletin boards. In 1904 a big 
poster, printed m green ink, 
proclaimed the holiday. These 
proclamations were pasted on 
sidewalks, buildings, etc., and 
attempts of the law students to 
remove them led to many a fight. 

From 1904 on for many years , 
the big green-printed poster an
nounced the pending arrival of 
St. Patrick and the events sched
uled in his honor. 

In recent years the use of post
er proclamations has been discon
tinued except for small notices 
appearing on the bulletin boards 
in the Engineering Building. In 
lieu of the poster proclamation 
there has come into use a St. Pat's 
Edict, which is a directive to his 
followers as to the events of the 
forthcoming celebration. The 
wording of one of the Edicts, that 
of 1939, is given below. 

THE THIRTY-SEVENTH EDICT 
OF HIS HONOR, SAINT 

PATRICK 
1903-1939 

Hear ye, hear ye, hear ye! All 
my worthy followers, ye acid
spillers, manure shovelers, steam
fitters, manhole-flushers, and 
watt-nots, let it be known that on 
the sixteenth day of the month of 
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March, in the year of our Lord 
Nineteen Hundred and Thirty
nine, that I , St. Patrick, who by 
ridding Erin of its snakes became 
the inventor of the first worm
drive, do hereby proclaim that the 
annual festivities shall be again 
renewed in my honor. Wondrous 
as have been the stupendous cele
brations of yesteryear, yet sur
passing even these shall be the ul
tra-colossal jubilesta of this, the 
centennial year of the founding of 
the University of Missouri. Yea 
verily. And so that ye may all 
pay me befitting homage, absent 
yourself from your odious classes, 
even from the enervating emana
tions of E. M. A., from the stroke 
of four Thursday until a sleepy 
eight o'clock Monday morning. 

On the night of Thursday, March 
16, at the hour of seven post mer
idian, ye shall swing wide the por
tals of the torture chambers so 
that the awe-stricken laymen may 
be confounded by the mystifying 
phenomena of engineering lore. 
Following the departure of the 
amazed multitude ye shall ven
ture forth to a secluded rendez
vous to partake of a savory feast 
of the genus Ferdinand. Here also 
shall be determined with stadia 
rod and micrometer calipers the 
maximum quantity of hirsute 
adornment among those senior s 
present, thus separating the men 
from the boys. And as the grand 
finale of the evening, embark 
upon the provided conveyances to 
render forth unto the beauteous 
damsels of the campus the heav
enly hymns of our worthy order, 
accompanied by my philharmonic 
orchestra. And so to bed my 
weary warblers. 

On Friday, March 17, my day, 
I will appear in all my splendor 
at the Wabash Station in my pri
vate Pullman at the hour of four
thirty to head the majestic pro
cession to the Temple of All 
Learning. Here, those who by 
their everlasting toil in my serv
ice are deemed worthy of the 
honor shall be endowed with the 
title, Knight of St. Patrick. Fol
lowing the reverence of the Kow-
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tow I shall vanish in a cloud of 
smoke and flame to reappear at 
the Ball. After the bell has tolled 
the knell of parting day, admit to 
the muscle mansion, Rothwell 
Gym, at the hour of nine, the 
campus connosieurs of saxual 
syncopation as jived by All-Amer
ican Frankie Trumbauer. (Adv.) 

On Saturday, March 18, tarry 
not in thy cribs, but arise and at 
the hour of ten ante-meridian, hie 
ye straight-forth to the Auditor
ium of Jesse to list to the pearls 
of wisdom as set forth by those 
who have gone before ye. There 
is no need to mention that those 
conspicuous by their absence on 
this auspicious occasion shall be 
anointed with an hour existing 
below the X-axis. At high noon 
on this, the last day of my so
journ, direct thy foot steps to the 
Tabernacle of Methodism where 
ye may partake of a delectable re
past in the company of the Fac
ulty and Alumni. And, as of yore, 
my Royal Lady shall serve green 
tea in the bibliotheca, between 
the limits, four and five post mer
idian. Blessings upon those who 
sip the Holy Fluid. And at the 
stroke of nine befalls the glorious 
culmination of my thirty-seventh 
visit, the St. Pat's Ball. Redeem 
from the shop of the three gilt 
balls your straight-jacket, take 
thy monthly immersion, and pre
sent thyself in all thy finery with 
thy true love for the fracas. At 
the end of the third round I shall 
reappear to crown the most pul
chritudinus maiden of all, my 
Queen of Beauty, to rule over 
my kingdom until my return next 
year. 

In testimony whereof, I here
unto set my hand and seal on 
this, my 1697th birthday. 

Erin Go Bragh Saint Patrick 

7r 

(His mark) 

The Midnight Show 
On Tuesday evening the engi

neering students are the guests 
of one of the movie theaters in 
Columbia, usually the Uptown 
Theatre, at a midnight movie 

show. 

The Hamburg Show 
On Wednesday evening the en

gineering students put on an un
rehearsed burlesque show of their 
own in one of the University 
buildings. This feature of the St. 
Pat celebration was adopted some 
20 years ago, growing out of en
gineering song and joke sessions 
of earlier years. 

The Show opens with songs. 
Then the President of the Club 
calls a business meeting to order. 
The Secretary starts to read the 
minutes of the last meeting but 
only succeeds in drawing down 
upon his head a storm of faceti
ous comments from the Club 
members. From there on the 
meeting is a riot of songs, jokes 
and burlesque until about 10 : 30 
p.m. when the group departs to 
serenade the girls' residences at 
Stephens and Christian College 
and at the University. 

The Serenade 
Engineering students were ac

customed to serenade the girls at 
the women's colleges and the Uni
versity long before the St. Pat 
celebration was established. The 
custom was later adopted as a 
regular part of the St. Pat affair. 

For many years the Serenade 
followed the Barbecue on Thurs
day evening, and the affair occa
sionally got out of hand. In 1948 
the Serenade was moved back 
to Wednesday, following the Ham
burg Show, and a student police 
guard formed to keep any jubi
lant students reasonably subdued. 
This change of day has not im
proved the singing notably but 
has otherwise bettered the event. 

The Barbecue 
Engineering student groups 

were accustomed to gather at 
some point near the Hinkson for 
a food, drink and song festing be
fore the St. Pat celebrations were 
initiated in 1903. These were us
ually spontaneously organized af
fairs. Veit Hain, '06, has men
tioned one such when the Blarney 
Stone was buried shortly before 
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Commencement in 1906. In his 
written account Hain did not 
mention the fact that the party 
was organized on the spur of the 
moment one evening when he 
found a group of engineering stu
dents loafing on the steps of the 
Engineering Building. A collec
tion of small change was taken up 
and a committee sent down town 
to buy suitable refreshments. The 
group then proceeded to a point 
overlooking the Hinkson and 
built a bonfire, to which were 
contributed a considerable num
ber of the textbooks which had 
given seniors trouble all year. In 
the course of the evening the 
Blarney Stone was buried with 
due ceremony. 

This was perhaps the first link
ing of such a picnic with a St. 
Pat affair. There may have been 
many other such picnics, but by 
1928 The Barbecue had become a 
regular part of the St. Pat cele
bration, held on Thursday eve
ning of Engineers Week. After 
the adoption of the Beard Grow
ing Contest, this was the occasion 
for selection of the winner. 
Dediction of the Campus Stunt 

Long before the St. Pat cele
brations began, and continuing 
for some years after 1903, it was 
the custom of the engineering 
classes to put up big banners 
bearing their class numerals. The 
class of 1903 placed such a sign 
"Engrs '03" on the dome of Aca
demic Hall and the stunt was re
peated by the class of 1904. These 
were in a sense campus stunts 
but they were not connected with 
the St. Pat celebration. 

In 1907, however, an airship 
bearing a dummy St. Patrick was 
suspended on cables high above 
the Columns. This was the first 
Campus Stunt as a part of the 
St. Pat affair. From year to year 
since, a great variety of struc
tures have appeared on the cam
pus as a part of the celebration. 
In recent years the Dean of the 
College of Engineering has been 
drafted to dedicate the Campus 
Stunt, usually on Friday morning 
of Engineers Week. 
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St. Pat's Parade 

The first St. Pat's parade may 
perhaps be said to have been the 
impromptu one in 1903 when 
President Jesse suggested that 
gentlemen return to their classes 
and rowdies follow the band. The 
band, such as it was, had already 
headed for town and most of the 
engineering students followed it. 
In 1904 there was no parade, but 
in 1905 there was an organized 
parade of all engineering students, 
marshalled by classes. 

Every year since 1905 there 
has been such a parade and in 
recent years it has become a full
dress affair. St. Pat arrives in 
Columbia by various means, of
ten a hand-car on the Wabash. He 
is conducted to the starting point 
of the parade at City Hall and 
there greeted by the Mayor of 
Columbia. The ROTC Color 
Guard and Band lead the par
ade, followed by St. Pat and 
his guard in a suitable convey
ance, which may be an ancient 
stagecoach, or an Irish cart, or a 
decrepit Model T, or, as in 1948, 
a decorated float bearing the five 
beautiful Engineer Queen candi
dates. Following the St. Pat party 
come the floats representing the 
various honorary and profession
al organizations of the school, and, 
in 1948, floats representing the 
ROTC and the NROTC. The 
floats, except the last two named, 
are judged by a committee and a 
trophy awarded to the best. The 
Engineers Club presents a certifi
cate to the winner of the ROTC 
or the NROTC float contest, this 
certificate bearing, of course, the 
now well-known signature: 

Saint 

His -rr Mark 

Patrick 

The Knighting Ceremony 

The knighting ceremony dates 
from 1906. For many years it was 
conducted on the lawn just south 
of the Columns but in recent 
years has been carried out in the 
court between the north and south 
wing of the Engineering Building. 

When the parade arrives at the 
campus, St. Patrick is transferred 
to a litter and carried to the En
gineering Building. Here he is 
welcomed by the Dean. He is then 
conducted to the knighting stand, 
which he mounts with great dif
ficulty, being old and feeble. 
Standing between his two guards, 
he raps on the floor with his 
crook, whereupon a great cloud 
of steam swirls up between him 
the audience. When the steam 
cloud clears, the Blarney Stone is 
seen to have materialized at his 
feet. Each of the selected candi
dates for knighthood is then con
ducted up the steps of the knight
ing stand , kneels and kisses the 
Blarney Stone and is dubbed by 
St. Patrick. At the ending of the 
ceremony, St. Pat again raps on 
the floor and a curtain of steam 
conceals him. When the steam 
cloud clears, both St. Pat and the 
Blarney Stone have disappeared. 

Laboratory Exhibits 

The first of the receptions and 
exhibits in the engineering labor 
atories was held the fall of 1903, 
when the women of the Univer
sity were the guests of the engi
neering students. These affairs 
were held in December, but some 
years after the St. Pat celebra
tion was established they became 
a feature of the celebration in 
March. 

In recent years the exhibits are 
open Friday evening and Satur
day afternoon of Engineers Week. 
The departments vie for the hon
or of having the most interesting 
exhibits. Much of the laboratory 
equipment is operated, but most 
interest centers in the many in
genious stunts, such as water 
flowing endlessly from a pitcher 
suspended on a wire, a l:all sup
ported on a vertical jet of water , 
a screw driver supported on an 
air jet, a steel ball that rolls 
around continually in a bowl, 
lamps that glow for no apparent 
reason, a kettle that emits a cloud 
of steam although resting on a 
cake of ice, sand moving up an 
inclined trough, etc., etc. 
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Engineers Assembly 

The Engineers Asembly is a rel
atively recent addition to the 
events of Engineers' Week. An 
engineer of note is invited to ad
dress the faculty , alumni visitors 
and all the engineering students 
on Saturday morning. 

The custom was discontinued 
during World War II, and for the 
past few years because of the 
lack of a suitable meeting hall. 
In 1949 the Assembly was held in 
the Brewer Field House. 
Green Tea 

In 1919, Mrs. Jane A. Hurty, 
long time custodian of the Engi
neering Library and Honorary 
Lady of St. Patrick, instituted the 
custom of a reception and tea for 
faculty, visiting alumni, and sen
iors. The Engineering Library 
was decorated for the occasion, 
and Mrs. Hurty was assisted by 
the Dean's secretary and by the 
wives of faculty members. 

The "Green Tea", as it has been 
called, has become a regular part 
of the St. Pat celebration. Mrs. 
Hurty, long since retired as li
brarian, still presides as hostess. 

The Engineering Alumni Assoc
iation and the Engineering Found
ation usually hold short business 
meetings on Saturday afternoon 
before the alumni attend the re
ception and tea. 

The St. Pat Banquet 

Before the St. Pat tradition was 
established it was customary for 
the senior engineering students 
and faculty to have a banquet in 
the spring of the year. In 1903, 
by accident or design, the Senior 
Banquet was held on March 17. 

Beginning in 1905 the Banquet, 
attended by seniors, faculty, vis
iting alumni and guests, became 
a traditional part of the St. Pat 
celebration, held on Saturday 
evening of Engineers' Week. 

The St. Pat's Ball 

This is the culminating feature 

of the celebration. The first was 
held at Fyfer Hall on March 17, 
1905. In 1906 and thereafter the 
University administration had so 
far changed its attitude as to per
mit the use of Academic Hall. 

At present the Ball is an elab
orate, full dress affair, usually 
held at the City Armory which is 
elaborately decorated for the oc
casion. 

In the course of the evening 
St. Patrick makes his final ap
pearance for the year and crowns 
the incoming Engineers Queen of 
Love and Beauty. The ceremony 
is an elaborate and colorful one. 
First, the reigning queen is con
ducted to the ceremonial stand. 
Then St. Patrick enters, leaning 
heavily on the arms of his two 
guards of honor, and mounts his 
throne. The new queen to be is 
escorted to the platform by the 
President of the Engineers' Club 
and the other knights who are to 
receive the magna cum laude de
gree followed by four maids of 
honor. The magna cum laude 
keys resting on a pillow are car
ried in the procession by two 
small children, usually children 
of married students or faculty 
members. When all have assem
bled, the reigning queen removes 
her crown and hands it to St. Pat
rick. The newly elected queen 
kneels before St. Patrick who 
places the crown on her head. He 
then turns to the audience and 
announces: "Engineers, Your 
Queen!" The new queen then 
takes her place at St. Patrick's 
side and, at his direction, be
stows the magna cum laude de
grees on the five knights who 
have previously been selected 
for this honor. The winner of the 
Beard Growing Contest claims 
his reward, a kiss from the Queen. 

St. Patrick bids farewell to his 
faithful followers and promises to 
return the coming year. The party 
then leaves the ceremonial stand 
and the dance is resumed. At mid
night the orchestra plays "The 
Engineer's Sweetheart" and the 
celebration for the year is over. 
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Kodak beyond the snapshot • • • 
(random notes) 

At long last, the long last horse 

The horse pla ye rs of Am eri ca have 
made a contribution to e ngineering. 
True h orsep laye rs s p e nd th e ir li,·cs 
co ntributing. Th ey co ntribute b y a 
process based on ordinal di gi ts. Deter
minati on of th e digit s ofte n requires 
in strume ntation. A so und tec hnology 
has deve loped to suppo rt this instru
m e ntation. Th e horse pla ye rs g lad ly 
support th e tec hnology by their con
tributions. The techn ology is now old 
eno ug h to ha ve added th e express ion 
"photo fini sh" to co mmon speech. 

. -\ photo-finish nega ti,·e is proj ec ted 
for th e jud ges less than :.! .1 seconds 

after th e last horse crosses th e fini sh 
lin e. They near ly a l"'a:·s wait for the 
last horse . If the last horse is quite late, 
it loo ks longer than the first ho rse 
beca use th e re is hard ly nee d for it to 
hurry any more as it p asses the fini sh 
line. The fini sh line is the opt ica l con
ju ga te o f a n arrow sli t at th e fo c al 
p la ne of th e ca mera. The film moves 
past th e slit at consta nt speed. 

We h ave just introduced a new 
KODAK Timing Nega tive Film for 
this work . \ ,Ve don ' t see w h y the new 
film shoul d be d e ni ed to off-track use . 
l t is a T'i mm film with the perforations 

Electric sugar, •s per lb. 
A mi g ht y industry brea ks dmrn the 
SU!;'ar mol ec ule in th e inte res ts of con
vivia lit y. Use of the suga r molecule as 
a base for furth e r bui lding is litt le 
prac ti ced , exce pt b y us. ( We do it in 
the no rth eas t corner of a sta te which 
respects the ven erab le c raft tha t works 
the other way. ) 

And what is achieved therebv? 
A hi g h di e lec t r ic co nstant , a large 

inc rease in the ca pacita nce of a n e lec
trica l co ndenser co mpa red with when 
there is nothing be t ween the pla tes. 

Obvi o usly , the manufact ure rs of 
capacitors and of e lectro lum in esce nt 
p a n e ls h ave had to be n otified. We 

Chemical advice 
V irtually e very laboratory in this 
country and many oth er co untries 
that e ver h as occasio n to work with 
orga ni c co mpounds has a green book 
enti tled Eastman Organic Chemicals L ist 
No. 42. It g ives th e accepted nomen
clature, structural formulas, melting 
range or boiling range, and prices for 
conve ni e nt quantities of thousands of 
compounds, man y of the m in several 
grades of purity. P erhaps you have a 
copy. 

find th e m interes ted a nd a le rt. 
We dive rt a littl e sucrose from coffee 

brea ks and r·eact it \\'ith acry lonit ri le, 
forming a cl ea r , visco us li quid d es ig
n a te d C)'anurthyl Sucrose in w hi c h a 
st a tisti ca l 7.3 of th e 8 ava il a b le h y
droxds are re place d by OC, H ,C N 
groups. At 60 cyc les this substance has 

Cyanoethyl 
Sucrose 

cost per lb. $5 
(development) 

di ssipation factor 0.010 (25°C, 60 cycles) 
f--

vo lume resis tivi ty 5 X 10" (25°C. ohm-cm) 

G et rid of it. 
It is out of date. The new one bears 

the designation List No. 43, which seems 
logi ca l enough. I t is BLUE. There is 
a first-rate cha nce of acq uiri ng a blue 
one by ask in g a d ivision of ours called 
Distillati o n Produ c ts I ndustries , 
Rochester 3, N.Y. If this offer appeals 
to you a t a ll , we ca n visualize you in 
a position som e day to do us a favor 
by buying o ur c hemi ca ls. It is wit h 
th at same eye to the future that we 

o mitted and th e edge lege nd K OD .~K 

SA F ETY F l L~I reduced in height to .0 H ", 
a ll in order to make room for the tim
ing sig na l a nd other indi c ia (so me of 
wh ic h hav e been del e te d from the 
a bove illustration to protec t the pri vacy 
of th e jocke:·s ). Wh e n d eve lo ped for 
10 seconds in th e proper hot deve loper , 
it yie lds extraordin a ry de finition a t a n 
Exposure Index o l' about IOU. Fi x
a tion is ex tre m e ly ra pid. C o ntrast is 
readily co ntroll e d b\' th e processing 
p a ram e te rs. Spec tral se nsiti vity is 
notabl y uniform fr o m th e ultra viol et 
to 6 '.JO mµ . 

a di e lec tri c co nsta nt of 38 and co m
petes \\'ith o th e r cva n oc th yla te d di
e lec trics a t 11-1 9 a nd \\'ith chlorinated 
aro m a ti c h ydro ca rbons a t -+-6. (The 
di e lec tric co ns ta nt of water runs 
aro und 80, but wa ter is such watery 
stuff ' ) 

Other ir1'·idious co mpariso ns: 

other cyanoethybted chlorinated 
dielectrics aromatics 

$12-$27 l 5c -25c 

0.17 -2 .7 < 0.1 

3 6 X 10' > 5xl0" 

try to keep yo u aware of photogra phic 
ways of e ngineering. 

Since past endeavors in these 
directions have made the goods 
move well, possibility arises also 
of becoming one of us instead of 
a customer. For example, suc
cessful chemical plants need 
good men to instrument them for 
process control. Interested? 

EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 



An Interview 
with G. E. 's 
H. B. Miller, 

Vice President, 
Manufacturing 

Services 

Halb ert B. M iller has manager ial 
responsib i li ty for G eneral El ectric's 
Manufacturing Services. Th is r e 
spon sib i lity includ es p erformin g se rv
ices work for th e Company in th e 
areas of manufacturing engineering; 
manufacturing op eration s a nd or
ganization ; quality control ; person
nel development; education, train 
ing and communication s; materia ls 
ma nagement; purchasing a nd sy s
tems as w e ll a s the Real Estate and 
Construction Operation. Mr. M iller 
holds a d eg re e i n mechanical engi
ne ering a nd b egan his Gen era l 
El ect ric career a s a stud ent eng i
neer on the Company's Test Course 

For complete information 

about G eneral Elect ric 's 
Manufacturing Training Pro
gram and for a copy of 

G.E. 's Annual Re port, write 
to : Pe rsonal ize d Ca reer 
Planning, Gene ral El e ct ri c 

Company, S ect ion 699-06, 
Sche nectady 5, New York. 

Manufacturing Careers Offer 
Diversity, Challenge 

and Opportunity 
Q . Mr. Miller, what do engineers do in manufacturing? 

A. Engineers design , build, equip, and operate our General Electric plants th rough
out the world. In General Electric, this is manufacturing work , and it sub-divides 
into categories, such as quality cont rol engineering, materials managemen t, shop 
management, manufac turing engineering, and plant enginee ring. All of these jobs 
require technical men for many reasons. First, the complexity of our produc ts is 
on the increase. Today's devices- in volving mechanical , electrical, hydra ulic, 
electronic, chemical, and even a tomic componen ts- call fo r a high degree of 
tec hnical knowhow. Then there's the progressive trend toward mec haniza tion and 
automation tha t demands engineering skills. And finally, the rapid developmen t of 
new tools and techniques has opened new doo rs of tec hn ical opportunity- elec
tronic data process ing, computers, numerically programmed mac hin e tools, auto
matic process ing, feedback control, and a hos t of others. In short, the require
men ts of complex produ cts of more exacting quality, of advanced processes and 
techniques of manu fac ture, and of industry's need fo r higher produ ctivity add up 
to an opportunity and a challenge in which the ro le of engineers is vital. 

Q. How do opportunities for technical graduates in manufacturing stack up 
with other areas? 

A. Manufacturing holds great promise fo r the creati ve tec hnical man with leader
ship ability. Over 60 percent of the 250,000 men and women in General Electric 
are in manufac turing. You, as an engineer, will become part of the small technical 
core tha t leads th is large fo rce, and yo ur opportunity for grow th, therefore, is 
unexcelled. Technical graduates in manufacturing are teamed with those in mar
keting who assess customer needs; th ose in research and development wh o co n
ceive new products ; and those in engineering who create new product des igns. I 
sincerely believe tha t the role of techni cal graduates of high compe tence in the 
manufac turing fun ction is one of the major opportunities fo r progress in industry. 

Q , What technical disciplines are best suited to a career in manufacturing? 

A. We need men with Doctor 's, Mas ter 's, and Bachelor's degrees in all the tech
nica l disciplines, including engineering, mathemati cs, chemistry and ph ysics. We 
need M.B.A. 's also. General El ec tric's broad diversifica tion plus the demands of 
modern manufac turing call fo r a wide range of fi rst-class tec hnical ta lent. f or one 
example : outside of the Federal Government, we're the larges t user of co mputers 
in the United Sta tes. Jus t think of the challenge to mathematicians and business
sys tems men. 

Q. My school work has emphasized fundamentals. Will General Electric train 
me in the specifics I need to be effective? 

A. Yes, the Manu fact uring Tra ining Program is des igned to do jus t tha t. Seminars 
which cover the sub-functions of manu fac tur ing will expose you to both the theo
retical and practical approac hes to operating problems. Each of the succeeding 
jobs you have will t rain yo u fu rther in the important work areas of manufac turing. 

Q. After the Program-what? 

A. From that point, your ability and initia tive will determine yo ur direction. 
Gradu ates of the Manu fac turing Tra ining Program have Company-wide oppor
tunities and they continue to advance to positions of greater responsibili ty. 

Progress Is Ovr Most lmporlanf Proclvcf 

GENERAL. ELECTRIC 
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and the race to outer space If man is to reach the other planets ... 
a::-id get back to earth ... he has three immediate choices: (1) A conventional rocket, 

times the size of anything now existing. (2) A rendezvous in orbit, 
the spaceship would be assembled . Or (3) an atomic-powered rocket ship. 
atomic power's efficiency is the highest, many experts believe the practical 

choice for space exploration is an atomic rocket angine. 
Westing~ouse and Aerojet General are now working with AEC's Los Alamos Scientific Laboratory 

to design such an engine . This industry-government team is working under the direction of the 
Joint Space Nuclear Propulsion Office of the AEC and NASA . 
Learn more about the diverse and challenging space age research and development projects at 
Westinghouse, an equal opportunity employer. Talk with the Westinghouse representative when he 
visits your campus, or write L. H. Noggle, Westinghouse Educational Department, @ 
Ardmore and Brinton Roads, Pittsburgh 21, Penna. You can be sure ... if it's 

Westinghouse W -
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If you want a career in Space Electronics ... 

YOU SHOULD BE AT COLLINS 
Why ? Consider chis. Every American voice from space -

from the X-15 co Schirra's 6-orbic flight - has been 

carried back co earth by Collins communication systems. 

The men who designed and engineered the equipment 

and put these systems together are topnotch experts in 

their fields . These are the men you'll have an oppor

tunity co work with and learn from on a variety of space 

communication project assignments. D Our company is 

currencly engaged in another phase of the U.S. space 

effort, communication systems for NASA's Apollo 

manned lunar spacecraft. Again Collins can provide 

yo ung engineers with an opportunity co advance and 

grow through actual experience on projects such as chis 

and through close working contact with the experts. 

D Future Collins commitments call for further explora

tion in the field of space communication and the equip

ment and systems necessary for contact between space

craft and earth. It's a field full of challenge and oppor

tunity for the young engineer wishing co carve out a 

satisfying career in space electronics. 

If this fits in with you r 
plan - and if you have a 
B.S. or advanced degree 
in EE , M.E , Mathemat
ics or Physics , contact 
your Pla cement Office 
or write t o the Collins 
science center neare st 
you. 

~ 
COLLINS 

~ 

L. R. Nuss 
Collins Radio Company 
Cedar Rapids , Iowa 

C. P Nelson 
Collins Radio Company 
Dallas , Texas 

E. D. Montan o 
Collins Ra dio Company 
Newport Beach, California 



From the Editors Desk: 

MARCH, 1963 

Congratulations to the 1963 St. Pat's Board for a job well done! The 
members of the Board , your representatives, have given their time and tal
ents to make this Engineer's Week a week never to be forgotten . 

The Board, composed of two representatives of each class plus the Ex
ecutive Board of Engineer's Club, is the governing body of Engineer's Week . 
The members of the Board this year and their departments are : 

Wally Wedel _______________ ______ __ ________ Chairman of the Board 
Stan Bu 11 __________________________________ Engineering Convocation 

Em i I Me ny --------------------------------------------------------------Edicts 
Dick Pecor a ______________________________________________________ Barbecue 
Wa I ly Pa I mer ______________ _______________________ ________ __ ______ Banquet 
David Mansker ____ ________________ __ __________________ __ _____ Kn ig hti ng 
Robert Gira rd ________________________________________________ Green Tea 
Steve Rawling ____________________________________________ Membership 
Ba rt Niedermeier ______________________________________________ pub I ic ity 

Larry I rm i nger ___ _____ ____________________________ Button and Bea rd 
Bill Burcham ________________ ______ Queen and Shamrock Guard 
Joe Westcott ___ ___________________________________________ St. Pat's Ba 11 

Henry Sims __ __ _____ __ __________ ___________________ ___ _____ Economy Run 
Charlie Alexander ____________ ________ __ __________________ Lab Exhibits 
Steve Dowdy ________________________ ______________________ Mem be rsh i p 
John Pridgen ___________ _________________________________ Economy Run 
Randa 11 Stone _______________________ _____________ SI ide Ru le Contest 
Don Flor a ______________________________ ________________________ ____ publicity 

Bob Lutman _____ __ _____________________ Tickets, Show, and Burrall 
GI en n Nol and _____________________________________________________ Project 

Once again let us say WELL DONE! 
Erin Go Bragh 

Emil J . Meny 

Editor 

Page 5 



THE BELL TELEPHONE COMPANIES 
SALUTE: BILL TYLER 
Bill Tyler (B.S.E.E., 1958) is an Engineer with South~rn 
Bell in Louisville. His specialty is telephone power equip
ment. Recently he engineered power plant replacements 
valued at nearly $300,000. 

Previously, Bill was an Equipment Engineer. In that job 
he prepared specs for power, carrier and repeater, tele
typewriter and other equipment. On a special assignment, 

he taught a magnetics theory course to high school science 
teachers. After hours, Bill joins other telephone people in 
fixing "Talking Machines" for the blind. 

Bill Tyler and other young engineers like him in Bell 
Telephone Companies throughout the country help bring 
the finest communications service in the world to the homes 
and businesses of a growing America. 

BELL TELEPHONE COMPANIES 



From the President of Engineerj Club 

Engineer's Week has been filled with much gaiety, celebration , ana rewgnition 

with the serenade, barbecue, lab exhibits, green tea , convocation , St. Pat's Ball , 

along with the other activities provided for those interested. Engineer's Week was 

started by the overworked engineers as a holiday from classes . Thus spirit was high 

among the engineers in the early days . As the years have passed , however, Engi

neer's Week has steadily changed to the week as presently known. We no longer 

have the spirit of the early Engineer's Weeks, nor do we have 100% participation. 

This is to be expected with the rapid increase of technology; and consequently, the 

necessity for more and broader courses for the engineer. The result wLII become 

nothing but machines, instead of intelligent people. 

Now that Engineer's Week is over, will we crawl back into our shell to complete 

the development of the machine? An engineer is a "person" contrary to some con

temporary beliefs, but he must continually strive to remain a "person," just as he 

strives to keep pace with the technological changes . A person is only a " person" by 

virtue of his association with others. These associations should occur within the other 

aspects of life. 

Within the College of Engineering the Engineer's Club offers an excellent op
portunity for association with fellow students of all branches of engineering, as well 

as with persons from industry. The club holds meetings once a month with a speaker 

from various industries present at each meeting . Through the club closer association 

with the faculty is possible, which is mutually beneficial. For those who obtain sat

isfaction from tackling and completing a tough job, there is a place for you in the 

club. For those who would rather let others hold the responsibility, there is a place 

for you in the club. In addition, the Engineer's Club sponsors Engineer's Week. The 

St. Pat's Board, whose membership is derived from the club, plan and direct the 

activities during Engineer's Week. It should be pointed out anyone in the College 

of Engineering is eligible to join the Engineer's Club . 

Also, the reading of certain publications helps to broaden and expand your 

scope. The magazine you are now reading is published monthly for your benefit, 

but do you appreciate the time and effort that is involved? Emil Meny, the editor 

of the Shamrock, has done a fine job, and I would like to say, "Thanks for a job 

well done," and I sincerely hope that many have benefited from his efforts. 

Let's continue the activity and association developed during Engineer's Week 

throughout the year. 

MARCH, 1963 

ERIN GO BRAGH 

STAN BULL 

PRESIDENT 

ENGINEER'S CLUB 

Page 7 



Action: Now under Army test, a Ford-designed glass filament torsion 

bar that's lighter, stronger, more flexible than steel 

"Looks li ke you've got something there," the Army Tank 
Command said in effect to Ford Motor Company engineers. 
"Let' s do a feasibility study on tracklaying military vehicles." 

The story begins in 1957 when Ford engineers conceived 
the idea of a plastic-bonded glass filament torsion bar for 
vehicle suspension systems. It was a revolutionary departure 
from the use of so lid steel. It promised dramatic weight 
savings in battle tanks, in personnel carriers and other 
mi litary vehic les . For example, as much as 1,000 pounds 
in medium tanks. 

Compared to steel, the tubular-shaped glass filament com
posi tion has greater energy storage potential-is stronger 
and more flexible under heavy load. It may we ll prove to be 
the automobile suspens ion material of tomorrow ... cars 
suspended on glass! 

Another example of engineerin g leadership at Ford and 
new ideas for the American Road. 

Page 8 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

WHERE ENGINEERING LEADERSHIP 

BRINGS YOU BETTER• BUILT CARS 
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K nights of 

St. Patrick 

STAN BULL is currently the President of 
Engineers Club, having been elected 
after serving as Vice-President last 
year. Stan was a member of the St. 
Pat's Board for the last three years and 
a member of Engineers Club for four 
years. He was Governor of Williams 
House, after serving as Treasurer and 
Lt. Governor. Stan was President of 
Alpha Chi Sigma this year and Treas
urer last. He has also been elected into 
membership in the following organiza
tions: Omicron Delta Kappa, Sigma Rho 
Sigma, Pi Mu Epsilon, and Tau B eta Pi. 
He received the AIChE Award as the 
outstanding junior in Chemical Engi
neering, the McDermand Scholarship, 
the Texaco Scholarship, and the Chicago 
Association of Engineers Scholarship . 
For his accomplishments in college, Stan 
has been selected to appear in the 
1962-63 edition of WHO'S WHO IN AMERI

CAN COLLEGES AND UNIVERSITIES . Stan will 
receive his B.S. this June in Chemical 
Engineering and plans to do graduate 
work in that field . 

MARCH, 1963 

WALLEY WEDEL, the current Chairman 
of St. Pat's Board, was elected after 
serving as Treasurer of Engineers Club 
last year. He has been a member of 
the St. Pat's Board for three years and a 
member of Engineers Club for four 
years. Wally is a member of Delta 
Upsilon social fraternity . He was al.so 
the main driving force behind the suc 
cessful Economy Run which is held 
every year. H e has been selected into 
membership Pi Tau Sigma and is a 
member of the American Society of Me
chanical Engineers. Wally will receive 
his B .S. in Mechanical Engineering next 
February and plans to do graduate work 
in automotive engineering. 

D ICK P ECORA is currently the Vice
President of Engineers Club, having 
previously held the offices of Business 
Manager and Membership Chairman. 
Dick has been a member of the St. Pat's 
Board for four years, serving in various 
positions, and a member of Engineers 
Club for four years. He was the social 
chairman of B aker House and is serving 
as a member of the Judicial Board cur
rently. Dick, who enjoys aLl sports, will 
receive his B.S. in Electrical Engineer
ing this June and plans to go into Field 
Engineering in Data Processing, even
tually ending in Management. 

Magna 

Cum Laude 

EMIL MENY is currently the Editor of 
the MISSOURI SHAMROCK. Emil has been a 
member of the St. Pat's Board for three 
years and a member of Engineers Club 
for four years. He is the current Presi
dent of Sigma Phi EpsiLon, having pre
viously served as Vice-President of his 
fraternity. He is also the Engineers 
representative on the Cabinet of the 
Missouri Progressive Political Party. He 
has also been selected for membership 
into Alpha Chi Sigma and is a member 
of the American Institute of Chemical 
Engineers. Emil will receive his B.S. in 
Chemical Engineering next February 
and plans to go into Sales and Techni
cal Marketing. 

Page 9 



Opportunities at Du Pont for technical graduates- fourth of a series 

Right now Du Pont needs many new mechanical, electri
cal , civil , chemical, instrumentation, industrial and sys
tems engineers, along with chemists, physicists and 
mathematicians. 

The reason why is very simple: Du Pont manufactures 
and sells more than 1200 products. And new ones are 
being developed every day. 

Take DYCRIL® Photopolymer Printing Plates, pictured 
above. We started producing them in 1961. But we had 
been working on them since 1948. Between these two 
dates we spent $10 million on research and development. 
Hundreds of top-flight technical men spent thousands of 
hours making DYCRIL commercially acceptable. 

And with DYCRIL, as with all of our products, it will 
take a continuing flow of man-hours to make sure that it 
is manufactured in sufficient quantity-and of optimum 
quality-to satisfy growing customer demand. 

You can see that, with hundreds of diverse products 
being produced in many plants across the nation, tech
nical men-many of whom were in college, like yourself, 
just a few years ago-'-shoulder big responsibilities. 

If you're a technical man, and a challenging future 

in industry appeals to you, write us. Use our coupon. 
You'll receive information about employment opportuni 
ties at Du Pont, and, if you like, about DYCRIL Photo
polymer Printing Plates. 

~ 
II H,.u,s.,,u.off, 

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 

An equal opportunity employer 

r-------- ----- - ---- - --------------- - ---7 
E. I. du Pont de Nemours & Co. (Inc.) 1 

Nemours Building, Room 2531-3, Wi lmington 98, Delaware 

Please send me the literature indicated be low. 

D Du Pont and the College Graduate 
D Mechanical Engi neers at Du Pont 
D Engineers at Du Pont 
D Chemica l Eng ineers at Du Pont 
D Information about DYCRIL 

Name _ _ _ _ ______________ _ 

Cl ass ____ Major ____ Degree expected _ __ _ 

Coll ege _________________ _ 

My add ress ________________ _ 

I 
I 

City _ ______ __ Zone Stat e _ _____ 1 

L------------ - -- - ----- - - ----- - - ------ -~ 



Lady of St. Patrick 

MRs. GLENDA McLAUGHLIN, who has 
been the Secretary in the Chemical 
Engineering Department for the last 
two and one-half years, is married to 
Chuck McLaughlin who is a senior in 
Electrical Engineering. Glenda has 
been married five and one-half years 
and is the proud mother of a son, 
Timothy, age; two and one- half. 

Knights of St. Patrick) Cum Laude 

MARCH, 1963 

CHARLIE ALEXANDER, who makes his 
residence in Rocheport, is a graduate of 
University High . A member of St. Pat's 
Board this year, Charlie has been active 
in Engineers Club for four years and 
has devoted much time by serving on 
various committees. He received a 
Curator's Scholarship his freshman and 
sophomore years, and has been on the 
Dean's Honor Roll for four years. He 
has been selected for membership in 
Alpha Chi Sigma, Tau Beta Pi, Pi Mu 
Epsilon, and is a member of the Ameri
can Institute of Chemical Engineers . 
Char!.ie will receive his B.S. in Chemi
cal Engineering this June and plans to 
do graduate work at Missouri in that 
field. 

BoB GIRARD, this year's Business Man
ager of Engineers Club , has been active 
in Engineers Club for four years. Bob 
was Treasurer of Woodson House be
fore he was married on June 29, 1962 to 
a Christian Cathy. Bob has been a 
member of the St. Pat's Board for two 
years and has been a member of the 
American Society of Civil Engineers for 
the last three years, where he was 
Chairman of the National Papers Com
mittee in 1961-62. Bob will receive his 
B.S. in Civil Engineering next February 
and plans to do graduate work in that 
field . 
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Instant portable power ... any time, any place 

In this battery-sparked new world of portable convenience, hand tools are driven by their own re
chargeable batteries ... toys perform their tricks by remote control ... a hearing aid with it~ 
button-size power cell can be slipped into the ear ... cordless radios and television sets are lively 
companions in the home or outdoors ... missiles and satellites are guided through the vastness of 
space. ► Developments like these have brought more than 350 types of EVEREADY batteries into 
use today, 73 years after Union Carbide produced the first commercial dry cell. Ever-longer service 
life and smaller size with power to spare are opening the way for batteries, such as the new alkaline 
cells, to serve hundreds of new uses. ► For the future, along with their research in batteries, the 
people of Union Carbide are working on new and unusual power systems, including fuel cells. 
And this is only one of the many fields in which they are active in meeting the growing 
needs of tomorrow's world. 

A HAND IN THINGS TO COME 

LooK for these other famous Union Carbide consumer products
LINDE Stars, PRESTONE anti-freeze and car care products, "6-12" I nsect R epellent, DYNEL textile fibers. 

Union Carbide Corporation, 270 Park Avenue, New York 17, N . Y. In Canada: Union Carbide Canada Limited, Toronto. 



Queen 

QUEEN DIANA 

The Queen of Love and Beauty has been crowned. She is Miss Diana Trampe, representing Laws Hall. 
Diana, with her friendly smile and charming manner, is a sophomore in the College of Arts and Sciences, 
majoring in Pre-Law and Pre-Journalism. Her hometown is Los Angeles, California. 

Diana who says, "Aggies smell, and I hate them," and "Beards taste sour," really has the Engineers' 
spirit at heart. 

We feel St. Pat made a wise decision when he se lected Diana for his Queen. The SHAMROCK extends 
its congratulations and best wishes to the 1963 Engineers' Queen. 

MARCH, 1963 Page 13 



KA THY STENZEL 
A pretty addition indeed is Miss Kathy Stenzel, who hails 

from Belleville, I l linois . A sophomore, majoring in History, Kathy 
is a member of Pi Beta Phi Sorority. 

Kathy , an easy going lass, takes beards and Aggies in style, 
without too much comment. 

CAROLYN CARR 
A love ly addition to St. Pat's Court is Miss Carolyn Carr. A 

junior i n Secondary School Education, majoring in English , 
Carolyn is a transfer from Stephens College. Her Sorority is 
Kappa Kappa Gamma and she makes her home in Fremont, Ohio . 

P age 14 

Carolyn said she loved the M izzou boys so much , she was 
forced to complete her educa t ion nere. 

THE MISSOURI SHAMROCK 



KAREN KEASLER 
A pretty miss indeed is this lovely la ss. She is Karen Keasler 

and is a freshman in Interior Design. Karen is a pledge of Delta 
Delta Delta Sorority . 

Of Aggies, Karen had this to say, "They' re alright." I guess 
we can forgive her , since her brother is one. 

JANET KING 
From Ra ytown , Missouri , comes this charming lass . A beau

tiful addition to any Court. She is a sophomore in Secondary 
School Education , majoring in English. Her Sorority is Gamma Ph i 
Beta . 

Of Beards , Janet had thi s to say, "They're terrible. " 

MARGARET CHESNEY 
Beauty radiates from this me mber of the Court . From St. 

Joe, Mi ssouri is Margaret Chesney, a freshman in Nursing. She is 
a pledge of Kappa Alpha Theta Sorority. 

Margaret promised to walk past the Shamrock at least twice 
a day . Did she keep her promise , boys? 

MARCH, 1963 Page 15 



Erin Go Bragh! 

AS THE FOG disappeared 
from the green hills of the 

British Isles, a day bright in 
scenic beauty and in historical 
significance began. It was on this 
day that man was born, a man 
known and reknowned through
out the world as Saint Patrick. 

The exact day and even the 
exact year of this great event are 
unknown. However, it is thought 
to have happened in the latter 
part of the fourth century. It is 
known that St. Patrick was born 
in the little village of Bannaventa, 
of parents who were middle class 
Roman citizens. The Roman name 
Patricius was the given name of 
this child who was destined to be 
revered and followed by a multi
tude of Engineers as their patron 
saint. 

Childhood Days 
During his childhood days, St. 

Patrick was educated in the Chris
tian faith and was instilled with a 
deep reverence for the bulwark 
of the world-the Roma·n Empire. 
In his seventh year, St. P atrick 
was carried to captivity in Ireland 
by a fleet of Irish freebooters who 
had come seeking plunder and 
captives. Very little is known of 
St. Patrick's life during his cap
tivity except that he was forced 
to herd swine in the valley of 
Braid, near Slemmish . After six 
years St. Patrick managed to 
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escape his captors and return to 
his home where he resumed his 
studies. 

After a few years he returned 
to Ireland to spread Christianity. 
From this time on, St. Patrick 
traveled the hills of Ireland lead
ing the life about which a legend 
was built and passed down 
through the centuries. It was dur
ing this period of his life that St. 
P atrick was given credit for the 
astonishing feat of engineering by 
driving the many snakes from 
the shores of Ireland, thus the 
first engineer. 

Now let us make a quick jour
ney from the distant past to the 
near past. The year is 1903 and 
the place is the University of Mis
souri, Columbia, Missouri. 

The remarkably discovery that 
"St. P atrick was an Engineer" 
was made by a group of engineer
ing students at this university in 
March, 1903. Out of this discovery 
has grown the St. Pat tradition on 
this campus, a tradition which 
has since spread to all parts of 
the United States. 

The celebration which began in 
1903 as an unscheduled student 
frolic has become, over the years, 
an elaborate program of events in 
the course of which old St. Pat
r ick himself appears to dub cer
tain of his devotees "Knights of 
Saint Patrick" and to crown a 
local college girl as Engineer's 

BILL RIGDON, E.E. '60 

queen for the coming year. 

Fact and Fiction 
As well as is possible, fact and 

fiction were separated and the 
following narrative of the evolu
tion of St. Pat's week has been 
assembled: 

In the spring of 1903 a group of 
engineers with that overworked 
feeling decided that a h oliday 
was much needed. At this time 
the edict came forth that as St. 
Patrick had engineered the snakes 
out of Ireland, he, therefore, was 
an engineer and it was more than 
fitting that his birthday be ob
sei;:ved as an engineers' holiday. 
This idea was immediately rec
ognized as an inspired one, so the 
assembled engineers spread the 
word and gathered a following. 
The result was that the 17th of 
March was declared to be for
evermore a holiday on which all 
classes were to be cut, and they 
were. 

First Records 
The first published record con

cerning St. Patrick was the fol
lowing article entitled, " In Memo
ry of St. Patrick": 

WHEREAS, it has been the custom 
of certain uniformed ministers of 
the gospel to declare at various 
times the practices and beliefs of 
our worthy St. P atrick, it was 
deemed advisable that the question 
of his origin and his life should be 
definitely and forever settled, and 
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WHEREAS, In order to set at rest 
all controversy upon this subject 
an investigation by eminent auth
orities was set on foot, and 

WHEREAS , The investigation has 
proved eminently successful the 
result of which was to establish 
beyond any doubt or council that 
St. Patrick was an Engineer, it is 
therefore 

RESOLVED, That it is the sacred 
duty of each and every engineer to 
observe in a manner of our most 
beloved disciple, and it is further 

RESOLVED, That every engineer, 
senior, junior, sophomore, and 
freshman, do each year on the day 
of St. P atrick restrain from all 
duties and attendance upon classes 
and spend the day in observing the 
memory of our pioneer brother. It 
is therefore 

RESOLVED, That each year in the 
Department of Engineering, on the 
day of St. Patrick a holiday is de
clared. 

Also in this same year, the 
words "Erin Go Bragh," which 
actually means "Ireland Forever," 
but was interpreted to mean "St. 
Patrick was an Engineer," were 
adopted as the battle cry of the 
engineers. 

In 1904, the only contribution to 
St. Pat's Week was the proclama
tion (now known as the Edict) , a 
document supposely written by 
St. Patrick himself, and contain
ing the official announcement of 
St. Pat's Week along with a 
quaintly phased schedule of the 
events to occur during this week. 

The year 1905 was the actual 
birth of St. Pat's week as we 
know it today. This was the year 
in which all of the individual 
efforts and ideas were consoli
dated into one organized master
plan. This planning resulted in 
several new ceremonies which 
have since become traditions to 
be faithfully followed. These 
events were: A parade, the ap
pearance of St. Patrick, the grand 
Kowtow to St. Patrick, and the 
beginning of the engineers song, 
"St. Patrick Was An Engineer. " 

The year 1906 was another mo
mentous year in the development 
of St. Pat's Week as several more 
new ideas were introduced at his 
time. The new ideas were the 
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The Grand Kowtow of 1905 

"Blarney Stone," the knighting 
ceremony and the degrees of St. 
Patrick, the Campus Stunt, the 
St. Pat's Ball, and the first issue 
the THE SHAMROCK. 

In the ensuing years, very few 
deviations were made from the 
then established pattern of St. 
Pat's or Engineers' Week. A few 
of the significant additions were 
the Burrall Class attendance, the 
Green Tea, and the St. Pat But
tons. With the addition of these 
events, the traditional pattern of 
Engineers' Week as it was ob
served this year was established. 

Grab the Pistols! 
An interesting, and unfortunate , 

highlight of the St. Pat's tradition 
was the feud between the engi
neers and the law students. In 
the 29 years between 1903 and 
1932 there were fights too numer
ous to fully discuss here, and 
usually reaching a climax during 
St. Pat celebrations. Finally, in 
1932, after newspapers all over 
the United States carried an ac
count of the "gang warfare" on 
the campus at the University of 
Missouri, the University authori
ties intervened and enforced an 
armistice. The reason for the 
violent denunciation of the feud 

by the people is that in 1932 the 
lawyers managed to kidnap the 
Engineers' Queen before her 
coronation and held her until the 
ball was over and St. Patrick had 
gone. This caused the incensed 
engineers to appoint a committee 
to apprehend the kidnappers and 
shave their heads bald. The kid
nappers, five in number, not wish
ing to have their heads shaved 
bought themselves pistols for pro
tection. All of this resulted in 
three engineers being shot, one 
very seriously , and sixteen engi
neers and lawyers being expelled 
from school. 

Another interesting aspect of 
this tradition of St. Pat is the 
Blarney Stone. The original stone 
was a green marble slab unearth
ed during excavation for the 
foundations of the Engineering 
Laboratories. This stone had en
graved on it strange hieroglyphics. 
After great efforts by authorities 
in this field , these markings were 
deciphered and found to say the 
following: "Lo, I am Saint Pat
rick and an engineer. The Spirit 
now moveth me to speak and I 
will write my sayings upon this 
stone. Yea, verily, upon this stone 

( Continued on page 23) 
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At J::n:fil~ your search for knowledge never ends 
® 

At IBM, engineers and scientists are working on some of 
the most-advanced areas of technology. The study of this 
new world of data processing technology may lead to 
significant achievements in research, development, and 
production-new methods, new systems, and new equip
ment for extending the reach of man's mind. Seeking 
basic answers, IBM is embarked on a wide range of re
search and engineering projects that include the theo-
retical and practical aspects of: simulation ... information-
retrieval systems ... magnetic memories ... chemistry ... 
machine organization ... radiation effects ... mechanical 
analysis ... and mathematics. 

The objectives of IBM scientists and engineers are to 
synthesize available knowledge, probe new concepts, and 
develop new techniques. The end results are new ways to 
broaden the applications and effectiveness of data proc
essing systems for science, defense, government, busi
ness, and industry. For example, thin-f i lm circuitry is being 
developed that will increase the speed, versatility, and 
economy of future systems. In addit ion , experimental ma
chines have been devised to read handwritten numbers, 
and many styles and sizes of printing. Other laboratory 
work involves information retrieval and automatic machine 
recognition of voice commands. 



Because the search for knowledge never ends at IBM, 
data processing discoveries and achievements provide a 
challenging framework for career opportunity in many new 
areas of activity. Scientists and engineers can build a 
rewarding professional future, finding new insights while 
contributing to IBM's progress in fields such as: mag
netic thin films, cryogenics, optics, semiconductors, or 
solid-state miniaturization. The challenges are varied and 
great - and career opportunities just as unlimited-in 
data processing, systems design, applications, circuit
logic studies and design, mathematical research, and ad
vanced programming techniq1.1es . .. 

IBM extends the reach of man's mind ® 

The IBM advanced-education program provides financial 
support for earning graduate degrees in the field of the 
individual's choice , or for branching out,into new areas. 
IBM education programs cover on-site training , advanced
degree courses at universities nearby, and competitive, 
full-time scholarsh ips leading to M.S. and Ph.D. Degrees 
at a university selected by the employee. IBM, an Equal 
Opportunity Employer, offers a company-paid benefits 
program designed to meet the individual 's needs as well 
as his family 's. For detai ls, see your placement officer or 
wr ite to : Manager of Employment, IBM Corporation, Dept. 
915, 590 Madison Avenue, New York'22, N. Y. 

©1963, International Business Machi nes Corporati on 



Life sciences study effects of long range space travel 

The life sciences group at The Garrett Corporation is con
ce rn ed with th e reaction of livin g organi sms to their environ
m e nt, and the d e velopment of en vir o nm e ntal sys t em s to 
support such organisms. 

Intensive investi gati on is now bein g conducted at Ga rn·tt 
in a ll major a reas of the life sciencPs - mi crohiology, neuro
physiology, psychology, biochemistry, biophys ics and related 
areas - to ~tud y thP rPlation ships of man to hi ~ environment 
in extended space travPI. These studi es vary in scope from 
determining the effects of near vacuum conditions on labora-

tory subj ects over lon g periods of time, to definitivPl y eval 
uatin g the d fec ts of re-entry accelerati on on human beings. 

Garrett al so d(·•signs, develops and manufactures environ
menta l control systems for thi s country's major manned 
space fli ght programs, including Proj ect Mercury, Gemini 
and Apollo. 

For information about other interestin g proj ects and the 
man y carper opportuniti es with The Garrett Corpora tion , 
write to Mr. G. D. Bradl ey in Los An geles. Garrett is an 
equal opportunity employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing D ivisions • Los Angeles 9 , 

California• Phoenix , Arizona• other divisions and subsidiaries: Airsupply-Aero Engineer

ing• AiResearch Aviation Service• Garrett Supply• Air Cruisers• AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S . A . • Garrett (Japan) Limited 



K nights of 
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STEVE DOWDY, Membership Co-chairman 
of Engineers Club this year, has been 
active in Engineers Club for four years. 
He is a member of the St. Pat's Board 
this year and has been active on many 
committees previously. He is a past 
MSA senator and has served on many 
MSA committees. He is also the Vice
President of the Young Democrats. 
Steve received a Curators Scholarship 
his Freshman year and also claims the 
title of Chief Harasser of Aggies. Steve 
will receive his B.S. in Mechanical 
Engineering in February, 1964. 

JOHN ScoRAH, who has been a resident 
of Columbia all his life, has contri 
buted to past St. Pat celebrations 
through his work on various commit
tees. He has been a member of Engi
neers Club for four years and a mem
ber of the American Society of Me
chanical Engineers for four years. John 
was the V ice-chairman of ASME in 
· 1961 - 62. As a freshman , he won Second 
Prize in the Mahan Non-fiction Prose 
Contest. John, who is the President of 
Pi Tau Sigma this year, has also been 
selected for membership in Tau B eta Pi. 
He is a member of ASTM and received 
their student membership prize in 1962. 
John will receive his B.S. in Mechanical 
Engineering this June and will also be 
commissioned an Ensign in the U. S. 
Navy . 

St Patrick 

~~CIVIL ENGINEERS: 
Prepare for your future in highway 

engineering- get the facts about new 
DEEP-STRENGTH (Asphalt-Base) pavement 

Modern pavement engineering has taken a "giant step 
forward" with DEEP-STRENGTH Asphalt construction for new 

roads and streets. There is a growing need for engineers 
with a solid background in the fundamentals of Asphalt 

technology and pavement construction as new Inter
state and other superhighways in all parts of the 

country are being built with advanced design 
DEEP-STRENGTH Asphalt pavement. 

Your contribution-and reward-in our nation's 
vast road-building program can depend on your 

knowledge of modern Asphalt technology. So 
prepare for your future now. Write us today . 

THE ASPHALT INSTITUTE, College Pa r k, Maryland 

~---------------------, 
I I THE ASPHALT INSTITUTE, College Park, Md. 

I Gentlemen : Please send me your free student 
I l ib rary on Asphalt Construction and Technology . 
I I NAME ____________ CLASS----

1 ADDRESS _ _ _____ _ _______ _ 

I I CITY __________ STATE _____ _ 

I SCHOOL-----------------

L---------------------~ 
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TARBETDFDPPDRTIIMIHES I LING TEMCO VOUGHT 
Opportunity for professional advancement, on-the-job orientation and engineering challenge . .. you'll find this and more with Ling-Temco-
Vought. From the first you'll work with experienced technical personnel in an engineering climate that encourages imagination and spontaneity. 
And because LTV is one of the nation's most active participants in almost every phase of the challenging aerospace, communications and 
military electronics fields, you can determine the type of promising position which will contribute most to your professional growth . ■ Get 
first-hand information on LTV's projects and products by picking up our brochure at your Placement Office. Then talk to our representative. 
Ask him about the company's extensive resources, education assistance and liberal company benefits. Ask too, about Dallas - a modern 
city noted for its warm, sunny climate. Then review LTV's ground-floor growth opportunities for graduates holding degrees in Aeronautical, 
Mechanical, Industrial, Electrical and Civil Engineering or Math, Physics and Metallurgy. ■ Contact your Placement Office for interview date 
or write College Relations Office, Ling-Temco-Vought, lnc.,P. 0. Box 5907, Dallas 22, Texas. An equal"opportunity employer. 

~~~ L..ING-TEMCO -VOUGHT, INC. 

Dallas Area Divisions: CHANCE VOUGHT CORP./TEMCO ELECTRONICS/TEMCO AEROSYSTEMS/CONTINENTAL ELECTRONICS 



St. Pat Arrives 

ERIN GO BRAGH! 
(Continued from page 17) 

will I write them and then will I 
bury it even where I now stand 
and many generations hence_ shall 
it be resurrected to guide and 
direct the Faithful that cometh 
after me. For in the latter days 
my followers shall be many and 
shall wax great and Legion shall 
be their name. A great nation 
shall they be and I will deliver 
their enemies into their hands. 
Every beast of the field and every 
creeping thing shall they subdue. 
The stubborn mule shall they ride 
with bridle and saddle and lead 
with halters. Even upon his back 
shall they beat him with the shel
lallah that I give unto them until 
he becometh as a lamb. Yea, 
verily, I say unto you they shall 
tame the wild asses." 

Tradition and Color 
Such has been the beginning 

and development of St. Pat's 
Week from a desire of a group of 
students in 1903 for an unauth
orized holiday, until today, when 
it has become a traditional and 
colorful event, not only here at 
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the University of Missouri, its 
birthplace, but at colleges all over 
the United States. A fitting 
climax for a worthy idea. 

Campus stunts 

from the 

past 

Checking the girls 
crossing the 

Shamrock 
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Variety: the spice of lif e 

at American Oil 

"When I was first interviewed by American Oil 
representatives I was told I'd be given a free 
hand in guiding a wide variety of projects. This 
promise has certainly been kept !" 

Jim Koller, 25 years old, came to American 
Oil right out of the University of Wisconsin 
where he earned his Bachelor of Science degree 
in Chemical Engineering. An Evans Scholar at 
Wisconsin, Jim describes his job at American Oil 
this way: "I work on basic chemical engineering 
problems, specializing in reactor design and 
process development problems. Before a process 
can go commercial, it must be tested in pilot 
plants. That's where I come in." Jim wants to 
stay in the technical research area, and plans 
to enroll in the Illinois Institute of Technology 
night school for courses in advanced mathematics. 

The fact that many gifted and earnest young 
men like Jim Koller are finding challenging careers 
at American Oil could have special meaning for 
you. American Oil offers a wide range of new 
research opportunities for: Chemists-analytical, 
electrochemical, inorganic, physical, polymer, 
organic, and agricultural; Engineers-chemical, 
mechanica}., m~tallurgical, and plastics; Masters 
in Business Administration with an engineering 
(preferably chemical) or science background; 
Mathematicians; Physicists. 

For complete information about interesting 
careers in the Research and Development Depart
ment, write: D. G. Schroeter, American Oil 
Company, P.O . Box 431, Whiting, Indiana. 

IN ADD ITI ON TO FAR-REACHI NG PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
AFF I LI ATE, AMOCO CHEMICALS , ARE ENGAGED I N SUCH 
DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS: 

New and unusual polymers and plastics • Organic ions under electron 
impact • Radiation -induced reactions • Physiochemical nature of 
catalysts • Fuel cells • Novel separations by gas chromatography • 
Application of computers to complex technical problems • Synthesis 
and potential applications for aromatic acids • Combustion phenomena 
• Solid propellants for use with missiles • Design and economics: 
new uses for present products, new products, new processes • Cor
rosion mechanisms • Development of new types of surface coatings. 

STANDARD OIL DIVISION 

AMERICAN OIL COMPANY 



Richard E. Covert, Iowa State BSME 
'62, utilizes an analog computer to 
study heat transfer transients and 
their effect on the control mecha
nism of a mobile military compact 
reactor being developed by the Alli
son Division of General Motors un
der contract to the Atomic Energy 
Commission. Covert is one of sev
eral young engineers now engaged 
in various studies connected with 
nuclear powerplant engineering 
programs at Allison . 

• NUCLEAR ENERGY CONVERSION-For the last 5 years, Allison, 
the energy conversion Division of General Motors, has participated in the 
design of various nuclear powerplants requiring compactness and low weight. 
Work on these projects has resulted in the compilation of a formidable back
ground in nuclear systems engineering for space and terrestrial powerplants. 

Announcement by the Atomic Energy Commission of the selection of Allison 
as prime contractor for development of MCR (Military Compact Reactor) 
now creates opportunities for well-qualified Engineers and Scientists in a long
range program in the nuclear field. 

The MCR is a lightweight, completely self-contained nuclear reactor power 
system-easily transportable by truck, aircraft or rail-designed to provide 
packaged power for a wide variety of applications. It will have a high 
temperature, liquid metal cooled reactor coupled to a power conversion 
system. Incorporating long plant life characteristics compatible with military 
field equipment, the powerplant is expected to reduce the burden which shipment 
and storage of petroleum imposes on combat forces. 

Along with its nuclear, missile and space activity, Allison is maintaining 
its enviable position as designer and producer of air-breathing engines. 
Recent developments include advanced types of turboprop engines for 
greater power with maximum fuel economy and without increase in engine 
size; a compact lightweight turboprop selected as the powerplant for the 
Army's next generation of Light Observation helicopters, and thermally 
regenerative gas turbine engines for a wide range of vehicular and 
industrial use. 

Perhaps there's a challenging opportunity for you in one of the diversified 
areas at Allison. Talk to our representative when he visits your campus. 
Let him tell you first-hand what it's like at Allison where 

AII1* ~o:-lf'"'II "Energy Conversion ls Our Business." 
~ ,...._ _._ An equal opportunity employer 

THE ENERGY CONVERSION DIVISION OF 

GENER,AL MOTORS. INDIANAPOLIS, INDIANA 



Well, what a great Engineers 
Week. I even seem some of me 
old buddies, Mucho Drylabbing, 
Flunkin Frank, and Pedro, (no 
last name, he didn't stay home 
long enough to find out) I still see 
they are awarding one hours 
credit for not attending the con
vocation, too bad its 180 degrees 
out of phase. %$&#~$# (no com
ment) 

The Bar-B-Q this year was the 
greatest, I just love those suds. 
Now that's what I call meeting 
the gang. Boy, I done some dam
age with Mucho, Frank, and Pe
dro. I'm just waiting to see Diana 
crowned Queen. She's a swinger, 
right Cricket. Of course, I'm 
glad St. Pat made the decision, I 
would of had six Queens, the're 
all so pretty. I was thinking about 
taking a little nap the other day 
on the grass around the columns, 
but along comes this little watch
man, and what does he say, Some
thing about a cricket laying in the 
grass. Nu ts, I guess?? 

The biggest difference I noticed 
was the St. Pats Board meets in 
123 Engineering now, I don't 
know how they could get any 
business done. I remember the 
old days. Meetings were held in 
the Shack. Now there we got 
some business done. I don't know 
what the younger generation is 
coming to. Its a good thing I plan 
on being around at least till '99. 
Must keep the Board in shape. 

Of course the slide rule contest 
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Sha1nrock Sez 

is still, but they wouldn't let me 
enter. After all who could beat 
Slipstick Sam???? We still have 
the green tea but at Moon Valley 
they have green ---. That's 
for me. Great! 

Gotta run now, show the boys 

SLIPSTICK SAM, B.S. '98 

how to get out of setting up lab 
exhibits, its easy 'er to dry lab 
em. Just remember keep them 
greased and keep them sliding, 
for nothing beats a lighting fast 
slipstick! ! 

ERIN GO BRAGH 

THERE'S NO BLARNEY about the Blarney,, Stone. Held in esteem and high 
reverence by all Engineers, it made its appearance in 1906. At the left is the front 
of the Stone, at the right is the back. All translations will be gladly received. 

THE MISSOURI SHAMROCK 



It is customary to give gifts at Yuletide to the young, 
who have sca nt sympathy for your financial plight. A lovable 
big brother you had better be. 

THIS WILL DO IT • 

BROWNIE STARMITE Outfit-camera (weighing only 8 ounces 
including built-in flash ), film , flashbulbs, batteries, instructions. 
First package to be opened on C hristmas morning for instant 
fun. Useful on parties a nd school proj ects. Educational. Trot 
down to the nearest camera counter, take care of the matter, 
and get it off you r mind. Doesn 't cost much. Leaves you 
pecuniary ma rgin in selecting a gi ft for the Fair One, should 
you be so lucky. 

Kodak beyond lhe snapshot. 
(random notes) 

• • 

How to make a double bond- The man 
on the left joined our Synthetic Chemicals Division softball 
team season before last as an outfielder. The one in the middle 
plays very Ii ttle soft ball. 
He plays ce nter on the 
Synthetic Chemicals Divi
sion basketball team. The 
man on the right is well
acquainted with both of 
the other boys, since he 
manages both the softball 
team and the basketball 
team. In addition, he had 
been asked to make 1,4-diphenyl-1 ,3-butadiene. 

The outfielder and the basketball center mentioned that they 
had developed a new synthesis for olefins via a phosphonate 
intermediate. Well , not exactly new but much faster, easier to 
work, and better yielding than the prior art had afforded . 

" Give," said the manager. 

" Run the Mi chaelis-Arbuzov reaction and make some 
di ethyl benzylphosphonate," _said the outfielder. " That 's 
(C,H5 O )zP (O )CH , C 6 H 5 • The benzyl group on it will hook on 
exothermically to almost any aldehyde. The carbonyl oxygen 

The Sun play- Neutrons aren't much good by them
selves for exposing photographic materials. Yet a mere few 
thousand thermal neutrons / mm' can give decent photographic 
images, such as might be useful for neutron radiography (read 
the wine level inside a lead amphora), neutron diffraction pat
terns, neutron flux measurements, etc. The topic of photo
graphic detection of neutrons is too quiet for our liking. We 
wish to have a little noise. 

It is done by a triple play: thermal neutrons activate 10B to 
emit alphas, which scintillate ZnS(Ag), which gives off visible 
li ght that exposes the film . For sharper images at the expense 
of longer exposure time, neutron fans use an activation tech
nique involving an appreciable half-l ife. There are gadolinium, 

from the aldehyde and a proton from the benzyl come off, 
and a double bond is formed . You have to run the reaction in 
a strongly basic medium. The new wrinkle is to achieve the 
a l kalinity you need by 
previous l y prepared 
sodium methoxide, with 
dimethylformamide as 
your solvent." 

"What happens," add
ed the kibitzer, "is the 
p h osphonate reacts with 
the NaOCH 3 in an equi
librium reaction to form 
phosphonate carbanion, which then performs a nucleophilic 
attack on the aldehyde carbon. For what you want to do, your 
aldehyde would be C 6H 5CH = CH CHO. So you get a situation 
like this where the redistribution of electrons leads to formation 
of the new double bond and leaves sodium diethyl phosphate." 

This co lloqu y has resulted not onl y in the avai lability of 
l ,4-Diphenyl-1,3-butadiene as EASTMAN 8543 but a lso of the 
exceedingly helpful Diethyl Benzylphosphonate as EASTMAN 8559 
and of a reprint of a short paper on the method for anybody 
interested. N ,N- D imethyiformamide is EASTM AN 5870. We forget 
who won the ball game. 

which works by an n,y reaction a t a n optimum thickness of 
.074" , and dysprosium, which works by /3 decay at an optimum 
thickness of .023". Such a neutron converter sheet is exposed 
without the film a nd then quickly pulled out of the neut ron 
flux and put in contact with the film . Questions like " What 
film ?" are answered by Eastman K odak Compan y, X-ray 
Division, Rochester 4, N.Y. 

A prominent role in all this has been played by a gentleman 
named Kuan-Han Sun, who once worked for us before his 
interest turned from non-silicate optical glasses to nucleonics. 
Married one of our x-ray researchers a nd took her off with 
him. Name was Laura McGillivray. Lovely gal. 

EASTMAN KODAK COMPANY 
Rochester 4 , N.Y. 

All sorts of products, all varieties of scientific 
careers at Kodak for B.S., M .S., or Ph. D. 



AN INTERVIEW 

WITH G.E. 's 

DR. GUY SUITS, 

VICE 
PRESIDENT 

AND DIRECTOR 

OF RESEARCH 

Dr. Suits ha s managerial respo nsi
bility for the G enera l Electric Re
search Laboratory and a s a member 
of th e Company's Executive Office 
he is d irectly concerned with G.E.'s 
ove r-all resea rch prog ra ms a nd 
policies. He joine d G .E. in 1930 as a 
physicist, and ho lds 76 paten ts, is 
Chai rman o f the Directors o f In
dustrial Research, memb er of th e 
Na tion al Acad emy o f Science, 
Director of Am erica n Institute of 
Physics, p revious Chai rman of Naval 
Research Advisory Committee and 
Fe llow o f the AIEE, AAAS, and IRE, 
and has b een Vice Pre siden t and 
Director of Research since 1945. 

For comp lete information 
about the se G e neral El ec
tri c trainin g prog ra ms, and 
a copy of Dr. Suits paper 
' 'The Ne w Engineer And His 
Scie ntific Resources," write 
to : Pe rsonal ized Ca reer 
Planning , G enera l El ect ric 
Company, Sect ion 699-05, 
Schenectady 5 , Ne w York. 

How Scientists and Engineers 
Work Together in Industry 
Q . Dr. Suits, I've heard a good deal about the scope of your program s. Is y our 
research mostly in physics and electronics? 

A. This is a common misconception. The work of the many laboratories of Gen
eral Electric "covers the waterfront" in science and in advanced engineering tech
nology. Some laboratories specialize in electron ics research, others in atomi c power, 
space technology, polymer chemistry, jet engine technology, and so forth. ActualJy, 
the larges t single field represented by the more than 1000 Ph.D. researchers in 
General Elec tric is chemistry. 

Q. ls this research performed principally by people wi th Ph.D. degrees in 
science? 

A. General Electric research covers a broad spectrum of basic and applied work. 
At the Research Labora tory we foc us largely on basic scientific inves tigation s, much 
as in a university, and most of the researc hers are Ph.D. 's . In other Company 
laboratories, where the focus is on appl ied science and advanced engineering, engi 
neers and scientists with B.S. and M.S. degrees predominate. Formal college training 
is an important preparation for research, but research apti tudes, and especially 
crea tive abilities, are also very important qualities. 

Q . What are the opportunities for engineers in indu strial scientific research 
and how do scientists and engineers work together in General Electric? 

A. Classically, engineers have been concerned with the problem "how," and 
scientists with the quest ion "why." This is sti ll true, in general, although in ad
vanced development and in technological work scientists and engin eers work 
hand-in-hand . Very close cooperation takes pl ace, especially in the in ~reasingl y 
important fi elds of new materials, processes, and sys tems. Certainly in General 
Electric, a person 's interes t in pa:rticular kinds of problems and his abili ty to so lve 
them are more important than the college degree that he holds. 

Q. What does it mean to an engineer to have the support of a large scientific 
research effort? 

A. It means that the engineer has ready access to the constant stream of new 
concepts, new materials, and new rrocesses that originate in research, and which 
may aid his effort to solve practi ca problems. Contact with research thus provides 
a " window" on new scientific developments- world-wide. 

Q. How does General Electric go about hiring engineers and scientists? 

A. During each academic year, highly qualified techni cal people from General 
Electric make recruiting visits to most college campuses. These men represent 
more than 100 General Electr ic departments and can discuss the breadth of G.E.'s 
engineering and science opportunities with the students. They try to match the 
interes ts of s tudents and the Company, and then arrange interview visits. The 
result of this system is a breadth of opportunity within one company which is 
r emarkable . 

Experienced technical people are always welcome, and they are usuall y put in 
contact with a specific Company group. Where no apparent match of interes ts exists, 
referrals are made throughout General Electric. In all cases, one finds technical 
men talking to technical men in a really professional atmosphere. 

Q. Are there training programs in research for which engineering students 
might be qualified? 

A. There certainly are. Our 2-year Research Training Program at the General 
Electric Research Laboratory gives young scientists a chance to work with ex
perienced indus trial research scientists before carrying out research and develop
ment on their own. 

In addition, there are seven Company-wide training programs. Those that attract 
the largest number of techn ical graduates are the Engineering and Science, 
Technical Marketing, and Manufacturing Training Programs. Each includes on-the
job experience supplemen ted by a formal study curriculum. 

Of course, not all graduates are hired for training programs. In many cases, 
individuals are placed directly into permanent positions for which they are suited 
by ability and interest. 

GENERAL. ELECTRIC 
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Westinghouse developments will send words and pictures millions of miles from spacecraft to spacecraft 

A beam of modulated li ght extending into 
the ultraviolet wil l some day carry mes
sages, even TV pictu res, from one space
craft to another, or from a spacecraft to a 
sate I I ite, across the vastness of outer space. 
This beam will trave l 50 mil lion miles with 
a single watt of transmitted power. It wil l 
be so concentrated that interception or 
jamming will be virtually imposs ible. A 

transmitter about the size of a hatbox wil l 
send messages farther than a conventional 
rad io transmitter as big as a steamer trunk. 
How soon will it be ready? Westinghouse 
has already demonstrated its feas ibili ty in 
the laboratory. 

Learn more about the diverse and chal
lenging space age research and develop
ment projects at Westinghouse, an equal 

opportunity emp loyer. Talk with the West
inghouse rep resentative when he visits 
you rcampus, or write L. H. 
Noggle, Westinghouse 
Educational Department, 
A rdmore Boulevard and 
Brinton Road, Pi ttsburgh 
21, Pa. You can be sure 
... if it's Westinghouse. 
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Atotnic power for outer space 
Monsanto ... a world leader in chemicals, plastics and 
petroleum products ... has also taken a giant step into 
the atomic space age. Now broadcasting signals from 
space is a Transit satellite transmitter, powered by an 
"atomic generator." This long-lived power source is 
fuel ed with plutonium 238 processed and encapsulated 
at Mound Laboratory, which Monsanto Research 
Corporation, a wholly owned subsidiary of Monsanto, 
operates for the Atomic Energy Commission. 

This achievement is important to you because it suggests 
the kind of future the Monsanto family offers the young 
engineer of exceptional promise. You'll be joining a 

company that's ready and able to move vigorously in
to new fields. And that means plenty of growing room 
for you . .. ever-expanding opportunity as your pro
fessional interests broaden. 

See your Placement Director to arrange an interview 
when we visit your campus 
soon. Or write today for our 
new brochure, " You, Your 
Career and Monsanto," to 
Professional Employment 
Manager, Department EM-5, 
Monsanto Chemical Com
pany, St. Louis 66, Missouri. 

® 
ALL QUALIFIED APPLICA NTS WILL RECEIVE CONSIDERATION WITHOUT REGARD TO RACE, CREED , COLOR OR NATIONAL ORIGIN 



From the Editor's Desk: 

APRIL, 1963 

Engineering as a profession has made many and varied contributions 
to the modern world in which we live. The great system of interstate high
ways, the numerous products produced by the chemical industries, the im
provements in electrical devices and electric transmition, and above all the 
contributions made in the field of mechanical engineering to warrant the 
calling of this period of h istory the Machine Age . With all these accomplish
ments to its credit, engineering suffers in its public image . This can be seen 
in the enrollment in engineering col leges, pub lic opinion, and the lack of 
glamour in this field . 

In other professions the individual is kept in the public eye. No new 
medical technique is publ ished without careful ly crediting the designer . We 
hear about prominent lawyers winning cases and defending the public in 
million dollar law suits, but how many times do you read about a young 
engineer designing a new process? Perhaps it is the fault of our professional 
societies, or perhaps the average citizen does not really know what engineer
ing is all about. The most important point here reverts to dissemination of 
information to the public. 

Another way that engineering skills are being utilized is the assisting of 
emerging nations in their technilogical growth . This is one aspect of engi
neering which does receive an adequate amount of publ icity . This stems 
from the moral obligation the free world feels it must take upon itself, to aid 
underdeveloped countries in their technilog ical growth . With this comes the 
desire to publish the facts of contribution to that respective country . This puts 
engineering methods into the public limelight, but still the problem of 
recognizing the individual engineer is not solved. 

The problem of recognizing the individual engineer has made some 
progress as can be seen in the advertising of Bell Telephone , who uses such 
ads as The Bell Telephone Companies Salute : Bill Tyler and Allison , who uses 
brief sketches of the men thei r portray in their advertising . 

It is not only their job, the professional societies job, or the presses job 
to give adequate news coverage, it is the job of every engineer to promote 
the public image of engineering, be it in his communication with others or 
in his writings. 

EJM 
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uwm I find exciting, rewarding challenges at W. E.?" 

They happen to be our specialty. Consider just a few 
of our project areas in Western Ele<:tric's role of de
veloping manufacturing techniques for Bell System 
communications: miniaturization, electronic switching, 
computer-programmed production lines, microwave 
radio relay, television telephones, optical masers, 
data transmission. Working closely with our research 
team-mate, Bell Telephone Laboratories, Western 
Electric engineers are even now creating and imple
menting communications '1)fogress planned for the 
1970's-and beyond. You will start participating right 

away in unique, creative challenges. Opportunities for 
rewarding careers are open now for electrical, me
chanical, industrial and chemical engineers, and also 
for physical science, liberal arts and business majors. 
For detailed information, get your copy of the Western 
Eiectric career opportunities booklet from your Place
ment Officer. Or write College Relations Coordinator, 
Western Electric Company, Room 6305, 222 Broadway, 
N.Y. 38, N.Y. Be sure to arrange for an interview when 
the Bell System recruiting team comes to visit your 
campus this year-or during your senior year. 

Western Electric MANUFACTURING AND suPPLY UNIT oF THE BELL SYSTEM tf:' 
An P.qual opportunity employer ~ 

Principal mar.ufacturing location3 in 13 citie~ • Operating cenll~rs in many of these 5ame. cities plu$ 36 others thrc.ughout the U.S. • Engineering Research 
Cttnter, Princeton, New Jerszy • Teletype Corporation . Sk·JkiG, ll!inci~; LiUI~ Rock, Arkansas • General headquarters, 195 Broadway, New York 7, New York 



Radioisotopes 

Industry 

• 
1ll 

The widespread use of radioiso
topes during the last ten years 
has been the first extensive civil
ian and industrial application of 
atomic energy. The u se of iso
topes, both radioactive and stable, 
was not new with the atomic era. 
However, the limited production 
and variety of radioisotopes pre
vented the development of many 
applications previous to this time. 

An isotope is one of two or 
more species of the same element, 
having almost identical chemical 
properties but differing in atomic 
weight. They are either stable or 
unstable, the unstable isotopes 
being radioactive. Radioactive 
istopes undergo spontaneous nu
clear changes, emit radiation, and 
eventually become stable iso
topes. For example, uranium 238 
in its decay to stable lead 206 ap
pears as eighteen different iso
topes of eleven different elements. 

The principal radiations from 
unstable isotopes are alpha and 
beta particles and gamma rays. 
The rate of disintegration is in
versely proportional to the radio
isotope's half-life-the average 
time for the decay of one half of 
the radioactive atoms in ai sample. 

Radioisotopes occurring in na
ture are called natural and those 
produced by man are called arti
ficial. More than 50 naturally 
occuring radioactive species have 
been identified. More than 700 
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radioactive isotopes have been 
produced artificially and approx
imately · 100 are available com
mercially and from the United 
States Atomic Energy Commis
sion. 

Three methods are used for the 
production of radioactive isotopes. 
In order of importance they are : 
bombardment of targets in nu
clear reactors, fission of reactor 
fuels, and bombardment of tar
gets in accelerators. 

Neutron bombardment of se
lected target materials in reac
tors, a routine manufacturing 
operation, supplies the greatest 
quantity of artificial radioisotopes. 
Two types of nuclear reactions , 
activation and transmutation, are 
important in this production. 

Activation produces a radioiso
tope of a chemical element hav
ing the same atomic number. A 
typical activation reaction is: 

Cobalt 59 + neutron = Cobalt 
60 + gamma rays 

Transmutation of a target atom 
forms a different element, usual
ly a radioactive one. A typical 
transmutation reaction is: 

Nitrogen 14 + neutron = Car
bon 14 + proton 

The fission process itself re
sults in the formation of a variety 
of products that are intensely ra
dioactive. Radiations from these 
fission products may be utilized 
while the products are still in 

Modern 
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spent fuel elements discharged 
from reactors. Another method 
of utilizing the fission products is 
to separate the desired elements 
as an additional step in fuel re
processing and provide radioac
tive sources from the concen
trated fractions. 

Cyclotron bombardment of tar
get materials was an early meth
od of producing radioisotopes. 
The cyclotron and other accelera
tors are still used extensively to 
make radioisotopes that cannot 
be prepared or obtained in a con
centrated form by other methods. 

Primarily, all applications uti
lize isotopes as either tracers or 
radiation sources. As tracers, ra
dioisotopes are valuable because 
of two properties, emission of 
radiation and chemical identity 
with other isotopes of the same 
element. A small amount of a 
radioactive isotope, mixed with a 
large amount of a stable isotope 
of the same element, makes pos
sible detection of the mixture of 
isotopes at any stage of a process 
by the tracer's emission of radia
tion. 

The major applications of ra
dioisotopes in industry follow. 
These show various principles in 
detail and the advantages radio
isotopes possess. 

The petroleum industry uses a 
great quantity of radioisotopes in 
three major areas. These are: 
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pipeline flow measurements, con
trol of oil well acidizing, and con
trol of catalyst flow rate in 
refineries. 

One of the common economic 
problems in oil refineries is to 
distinguish between products or 
raw materials which are shipped 
via the same pipelines and pumps. 
The problem here is to know at 
what moment the operator at the 
terminal should divert the flow 
from tank A to tank B to prevent 
cross-contamination. Some mix
ing at the interface is inevitable, 
and the minimum quantity of the 
mixture must be drawn off into 
a seperate tank and returned to 
the refinery for reprocessing. 

The position of the interface is 
ordinarily determined by succes
sively sampling the pipeline and 
looking for the difference in prop
erties. The tests require a cer
tain amount of time and the oil 
is meanwhile flowing at·: ;a high 
rate of speed. A West Coast oil 
refiner conceived the idea of 
marking the interface with an oil
soluble compound of Antimony 
124 (half-life 60 days). The in
terface was detected upstream by 
a Geiger counter attached to the 
outside of the pipe. 

It has also been found possible 
to use the gamma radiation from 
the interface to start and stop 
pumps by remote control. 

The second use connected with 
petroleum is that of oil well acid-
1zmg. Oil well acidizing is a 
process which is used to dissolve 
calcium and magnesium carbon
ates in a well where production 
has fallen below the economic 
level and reestablish the flow. 

To avoid wasting most of the 
acid on non-producible lime
stone formations, it is necessary 
to control accurately the position 
of the acid in the well. The oil
acid interface is held at a certain 
depth by means of pressure ap
plied at the surface to the sep
arate components. 

Various methods using electri
cal conductivity and other sys
tems have been employed to con
trol the position of the acid. One 
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of the disadvantages of most of 
these methods is that several 
thousand feet of tubing must be 
pulled, disjointed and stacked so 
that the attachments necessary 
for these control methods can be 
added to or removed from the 
bottom of the well. This is a 
time-consuming, expensive and 
hazardous operation, and there is 
the ever-present possibility that a 
mishap might completely ruin the 
well. 

By adding a small amount of 
radioactive iodine (half-life 8 
days) to the hydrochloric acid, 
the position of the acid-oil inter
face can be controlled by the re
sponse of a Geiger counter 
lowered into the inner tubing at 
the desired level. 

The third application in the pe
troleum industry occurs in the 
refinery itself. Much of the gaso
line produced in modern refiner
ies is the result of catalytic crack
ing of heavier fraetions of 
petroleum. The Houdry process, 
for example, involves the recir
culation of specially prepared 
catalyst beads in the chamber to
gether with continuous regenera
tion of the spent catalytic beads 
by burning off the deposited car
bon in a separate chamber. One 
of the requirements for the pro
duction of gasoline to specifica
tions is the maintenance of the 
proper recirculation rate of the 
catalyst. 

Because refining operations are 
carried out at high temperatures 
and pressures in a closed system, 
it is usually difficult to control 
the rate of catalyst flow with suf
ficient accuracy. A large West 
coast refinery has "tagged" some 
of the catalyst beads with radio
active Zr 95 (half-life 65 days) 
and measures the gamma radia
tion through the walls of the re
actor to obtain directly the cir
culation rate. 

The next major series of appli
cations occurs in the form of 
gages. Gages utilizing radioiso
topes have been designed to 
measure practically everything 
in the process control industries. 

As a representation of this series 
are the reflection thickness gage, 
cigarette firmness gage, and the 
liquid level gage. 

The problem of measuring ac
curately the thickness of a coat
ing laid over a base metal is one 
of the recurrent problems in in
dustry. It may be necessary to 
measure the plating of gold over 
copper, tin over steel, or glue 
over paper. 

The most accurate and conveni
ent method of making these 
measurements is by means of a 
radioisotope back-scatter gage. In 
principle a beam of electrons is 
directed to the surface of the 
base and the intensity of the re
flected beam is measured. If the 
base is coated with a second sub
stance the intensity of the re
flected electrons will be changed 
depending on two factors : (a) the 
atomic number of the coating 
compared with the base and (b) 
the thickness of the coating. The 
change in reflected intensity is 
proportional to the thickness of 
the coating, up to a certain limit
ing value, and can be measured 
directly in micro-inches. 

The following sources are used 
for measuring the thickness of 
various coatings: 

Problem 
1. Tin or zinc on steel 
2. Paper, rubber or plastic 

sheet 
3. Lacquer on tin plate 

Radioisotope Source 
1. Sr 90 or Cs 137 
2. Sr 90 or Ru 106 
3. S 35 or C 14 

Approximately 2 0 0 reflection 
type gages are in use throughout 
the country. Gages of this type 
are made by the General Electric 
Co. , Tracerlab, and Industrial 
Nucleonics. 

Cigarette firmness gages de
pend in principle on the density 
of a certain standard which is 
permanently mounted next to the 
continuous cigarette between the 
radioactive source and the ioniza
tion chamber. From the ioniza
tion chamber the impulse is sent 
to an electrical control unit which 
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automatically controls the amount 
of tobacco fed. 

This gage together with the li
quid level gage depend on ab
sorption of radiation to control 
the process. A predetermined 
amount of radiation is set as the 
standard and any radiation above 
or below this level activates the 
control unit. 

Generally speaking, conven
tional methods for measuring li
quid level (sight glasses, float 
indicators, etc.) are usually quite 
satisfactory. In a few cases, how
ever, the material contained in 
the vessel may be highly corro
sive, or it may be at an excep
tionally high temperature or it 
may have other characteristics 
that render inapplicable the usual 
methods of measuring liquid 
levels. 

ln such cases a radioisotope li
quid level gage can be used. 
In principle, the radioisotope is 
placed on one side of the vessel 
and the detector is placed in the 
same vertical plane but OP.posite 
the source. If the liquid level is 
below this plane, the gamma ra
diation from the source is only 
slightly absorbed by the walls of 
the vessel and the air or vapor 
space within the vessel. When the 
liquid level rises above that 
plane, a large fraction of the ra
diation is absorbed by the liquid 
and the intensity of radiation 
which reaches the detector is 
considerably reduced. 

The radioisotope method has 
been applied to several situations 
such as determining the level of 
liquid inside a cupola containing 
molten steel or of strong chromic 
acid inside a glass-lined evapora
tor ten feet in diameter. In the 
latter application, the source of 
radiation used was Cobalt 60 
(half-life 5.3 years). It was found 
possible under operating condi
tions to determine the level of 
chromic acid to within one-quar
ter of an inch, corresponding to 
70% change in radiation received 
by the detector. 

Another major use for radioiso
topes is in the maintenance of 
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industrial heat transfer and other 
equipment is the detection and 
location of leaks. Various meth
ods have been successfully used 
for this purpose depending upon 
the nature of the fluids on the 
two sides of the barrier. For ex
ample, in the production of dis
tilled water, the method of elec
trical conductivity ca·n be used to 
determine whether the cooling 
water is leaking into the distilled 
water. Such a method, however, 
gives little information if the leak 
is in the opposite direction. Other 
methods, depending upon the dif
ference of the two properties of 
the two liquids can be devised. If 
the leak occurs in equipment 
which is entirely e·nclosed, the 
problem of detection becomes 
more difficult. 

Let us now look at a practical 
application of the radioisotope 
method for determining leaks. 
This particular case involved a 
ranch-style residential dwelling 
with copper tubes in the concrete 
floor to provide radiant heating. 
A leak or break in the tubing was 
suspected; the monthly water bill 
for this small dwelling was ap
proximately $60 and the fuel bill 
was averaging $400 per month. 
Attempts to locate the leaks by 
conventional methods had failed, 
and it would have been necessary 
to remove the concrete floor. 

A commercial laboratory con
ceived the idea of adding Iodine 
131 (half-life 8 days) to the water 
in the heating system. The floor 
area of the dwelling was explored 
systematically with a Geiger coun
ter and the position of the leak 
was located because of the large 
increase in radiation surrounding 
the leak. It was sufficient to re
move a section of flooring approx
imately six inches in diameter to 
repair the break. 

This use of radioisotopes is 
typical of the manner in which it 
could be applied to the detection 
of leaks in engineering equip
ment. The quantities of radioac
tive material involved are small 
and a number of radioisotopes 
with suitable radiation character-

istics are with half life are avail
able. 

The next series of applications 
occur in the field of applied in
dustrial research. Representative 
of this group are: measurement of 
cutting tool wear, measuring 
thickness and defects in metal 
castings, friction and lubrication 
studies and reactions between 
iron and slag in refining proc
esses. 

The life of cutting tools may be 
expressed as the volume of metal 
removed from the piece being 
machined before the cutter be
comes dull and requires re-sharp
ening. Tool life influences unit 
machining costs in several ways: 
in shutdown time for tool changes, 
in labor and overhead for tool r e
sharpening and repair and in the 
replacement of worn-out tools. It 
is therefore of economic impor
tance to increase the life of a 
given tool by better alloy formu
lation and by specifying proper 
conditions of use in the machine. 

Tool life is usually measured by 
running the cutting operation for 
several hours either to failure or 
to a predetermined amount of 
wear. Not only is the time in
volved rather lengthy and costly, 
but for comparable results large 
quantities of a standard machin
ing metal are consumed as chips 
in the process. 

By irradiating the tips of car
bide tools in a nuclear reactor , 
the amount of radioactivity adher
ing to .the chips can be measured. 
The activity of the chips was 
measured by a scintillation coun
ter. Each tool had four edges 
and each edge could make several 
hundred cuts since the time to 
obtain 100 grams of chips was 
merely 15 to 30 seconds. 

Careful measurements showed 
that the rates of wear determined 
by the radioisotope method and 
by microscopic examination of 
worn tools are in close agreement. 
It was found possible to reduce 
greatly the time required for tool 
wear measurements and reliable 
information could be obtained in 
a few minutes as compared to 
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several hours by older methods. 

The next applied research u se 
for radioisotopes is measuring 
thickness and defects of metal 
castings. In the operation of field 
equipment subject to rapid corro
sion such as heat exchangers, 
pipelines and pressure vessels, a 
knowledge of the problem service 
life and the ability to measure 
the wall thickness of critical areas 
are important in warning of in
cipient failures. Frequently such 
equipment operates at high tem
peratures and pressures and may 
contain inflammable vapors. Pref
erably the inspection should be 
made without shutting down or 
interfering with the normal oper
ation of the plant. 

Cobalt 60 (half-life 5.3 years) 
has been used as a source of radi
ation to inspect by radiographic 
methods castings for defects and 
thin spots. The source is .placed 
above the section to be tested and 
a photographic film below. The 
radiation which is not absorbed 
by the metal strikes the photo
graphic film. The latter is devel
oped and can be interpreted in 
terms of the relatively greater 
darkening of the film produced by 
the thin areas and defects. 

Quantitatively, the sum of the 
two wall thicknesses can be esti
mated by comparison with a 
standard thickness of the same 
metal. The developed film is in
terpreted by substituting in the 
equation 

tm = ts + 2·3 log10 (Is/Im) 
u 

where tm and t s are the thick
nesses of the metal under inspec
tion and of the standard, u is a 
constant and I./I rn is the ratio of 
the blackening of the film by the 
standard and by the metal in
spected. This ratio can be ob
tained readily by a film-density 
meter. The constant u can be ob
tained from tables and its numer
ical value varies with the nature 
of the metal U'nder inspection and 
the energy of the radiation. 

In friction and lubrication 
studies a piston ring from an in-
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ternal combustion engine is ir
radiated in a nuclear reactor and 
then inserted into the original 
engine. In this process the wear 
of the piston ring can be studied 
while the effect of various lubri
cants can be tested. The oil sam
ple can be taken while the engine 
is running and the sample can be 
tested for Iron 59 content. The 
system is so efficient that the 
transfer of metal to the lubricant 
can be measured to 1/ 100,000 of 
an ounce. 

To determine the reactions be
tween iron and slag radioisotopes 
of Arsenic and Niobium have 
been used. Before the use of ra
dioisotopes, the distribution of 
elements between iron and slag 
was studied by the subsequent 
withdrawal and analysis of sam
ples after the mixture reached 
equilibrium. 

By feeding small portions of the 
element being studied in the 
form of slag, the slag, after melt
ing, can be removed from the 
reaction zo·ne by absorption on 
the crucible walls. The distribu
tion ratio at equilibrium can thus 
be calculated, which is the ratio 
of the element concentration in 
slag to that in the metal. 

The application of isotopes per
mi ts investigations on the distri
bution of elements at very low 
concentrations that are not de
tectable by chemical analysis, and 
makes these investigations con
siderably less time-consuming. 

A wide variety of artificial ra
dioisotopes, usually processed in
to simple compounds for use, are 
available from the Atomic Energy 
Commission's Oak Ridge National 
Laboratory. Some radioisotopes 
are also produced in the Brook
haven Research Reactor, the Ma
terials Testing Reactor in Idaho, 
the Savannah River Reactors and 
the Hanford Reactors. 

Instead of buying processed 
radioisotopes, organizations may 
have their own materials irradi
ated in Government reactors. 
Irradiation service is provided at 
the Argonne, Brookhaven and 
Oak Ridge National Laboratories. 

Private concerns are being en
couraged to take over more of the 
radioisotope business by Govern
ment release of information on 
isotope preparation and process
ing, by price reductions on quan
tity shipments and by the avail
ability of irradiation facilities for 
industry's target materials. As of 

November 1956, 35 companies 
were selling radioactive isotopes 
and 24 were selling radioactive 
isotope-labeled compounds. There 
were also 16 companies distribut
ing stable isotopes. In addition, as 
privately-owned reactors are 
built, radioisotopes can be pro
duced in them rather than in Gov
ernment reactors. 

During the past ten years more 
than 90,000 shipments of radioiso
topes have been made by the 
Atomic Energy Commission to 
about 1,500 industrial users in the 
United States. These domestic 
shipments represent only a frac
tion of the total shipments to in
dividual users in this country 
since each of some 70 private 
processing concerns redistribute 
to perhaps several hundred uses 
the radioisotopes they receive in a 
single package. 

In addition to the domestic dis
tribution of radioisotopes, there 
have been over 5,000 shipments 
to 57 foreign countries. 

An estimated minimum savings 
of $312 million has resulted from 
the use of radioisotopes during 
1957; the maximum estimate is 
about $500 million. These sav
ings accrued to the manufacturers 
who applied the isotopes in their 
processing and to the users of 
their products. They include such 
items as reduction in man and 
machine time and materials used 
in manufacture, and improved 
uniformity and quality of product. 

The applications of radioiso
topes in industry are already 
various, and they will continue to 
be so in the future. The savings 
to American industry is already 
of great importance and with the 
advent of private concerns into 
the production of radioisotopes 

(Continued on page 21) 
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\Missed A. F. R. Q.T. C.? 

Go A.F.O.T.S! 

These letters stand for Air Force Officer 
Training School-a three-month course for 
those who realize they want to become 
Air Force officers, but don't have enough 
school time left to enroll in AFROTC. 

We prefer our officers to start their training 
as freshmen , so we can commission them 
directly upon graduation. But right now we're 
accepting applications for another fine way 
to become an Air Force officer-OTS. We 
can't guarantee that this program will still 

be open a year or so from now. 
As an Air Force officer, you'll be a leader on 
the Aerospace Team , serving your country 
while you get a flying headstart on the tech
nology of the future. The U.S. Air Force 
sponsors one of the world's most advanced 
research and development programs- and 
you can be part of it. 

If you ' re within 210 days of graduation, get 
more information on OTS from the Professor 
of Air Science. 

U.S. Air Force 



AssiJJpJn11nt: pu/'(l!Jlre 
pep jJer pound into 
_Fortl-lJuilt engines 

Result: New family of lightweight powerplants ... including a new 
V-8 that weighs 110 pounds less than the comparable V-8 it replaces 

In our search to provide good performance with li ghter 
powerplants, Ford Motor Company engineers and 
foundrymen have pioneered new techniques that now 
let us cast ou r engine blocks with such precision that 
much lighter engines are made possible. 

New materials used to make cores and molds and new 
casting methods enable us to make engine parts with 
walls as thick as necessary-but no thicker. This 
eliminates weight of extra0 materi al which must be used 
to provide adequate strength with less precise casting 
methods. 

Reducing engine we ight th roug h precision casting 
means more performance per pound-and since 
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lighter engines mean overall car weight can be 
reduced , better fuel economy results. 

Another ass ignment comp leted-another Ford First
an d one more example of how Ford Motor Company 
continues to provide engineering leadership for the 
American Road. 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

WHERE ENGINEERING LEADERSHIP 

BRINGS YOU BETTER•BUIL T CARS 
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ON NUMBERS AND THE 

SIZE OF THINGS 

The carpenter in building a 
house uses a rule graduated in 
feet, inches and fractions of 
an inch. He very seldom, if ever 
is called upon to use graduations 
smaller than l / 32nd of an inch. 
On the other hand he seldom 
uses lengths greater than those on 
his 100 foot steel tape. The num
ber of digits he uses to express:
his measurements are few. The 
mechanic increases the range of 
measurements s o m e w h a t by 
working to 1/ 1000 or 0.001 inch. 
The surveyor and map maker 
finds that he must work in many 
thousands of feet. To keep the 
number of digits used to express 
his measurements low, he uses a 
larger unit, the mile, 5280 feet or 
63,360 inches. As man's interests 
became broader his units of 
measurement necessarily covered 
a wider range. 

The astronomer deals in very 
great distances. If these are ex
pressed in feet or even miles, the 
number of digits needed is great. 
The distance to the sun, 93,003,-
000 miles, a large number, has 
been adopted as an "astronomical" 
unit. In dealing with distances 
beyond our o w n solar sys
tem, this unit has become too 
small for convenience and the as
tronomer uses the distance light 
travels in a year, known as a 
"light year" as a unit of distance. 
A light year is 5,880,000,000,000 
miles. An even larger unit is the 
parsec, roughly 3.26 light years or 
19.2 trillion miles, which repre-
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sents the distance to a star when 
lines drawn to it from both the 
earth and the sun form a maxi
mum angle of one second (1,'3600 
degree). 

The inconvenience of handling 
these very large numbers in digit 
form has led to the notation of 
expressing the numbers as powers 
of ten. For example: the astro
nomical year, 93,000,000 miles be
comes 93 x 106 miles, the light 
year 5.88 x 101 2 miles and the 
parsec 19.6 x 101 2 miles. This nota
tion is equally convenient when 
dealing with very small measure
ments. Sometimes a change of 
one unit in the exponent of 10 is 
considered as a change in the or
der of magnitude. 

Although only the English units 
have been mentioned, the metric 
units are very generally used for 
all these measurements. One inch 
equals 25.4 millimeters. 1,000 mil
limeters equals a meter and 1,000 
meters equals a kilometer. Simi
larly, 1/ 1000 millimeter equals 1 
micron. One micron is then 10-6 

meters. The angstrom unit is 10-1 0 

meters. The velocity of light, 
186,272 miles per second is 3 x 108 

meters per second. 
When one realizes that the near

est star to our solar system is 
several light years away, one be
gins to realize how nearly empty 
space is . One of the prominent fea
tures of the sky, the Great Neb
ula in Orion is 1,500 light years 
away and is 15 light years in 
diameter. The constellation An
dromeda is the most distant ob-

PROF. RALPH H. LUEBBERS 

ject visible to the naked eye. It is 
2 x 106 light years away and has 
a diameter of 105 light years. The 
Hale telescope can gather light 
from more than 6 x 1021 miles 
away. 

The sun which is 93 x 106 miles 
from earth is 8.65 x 105 in diam
eter, has a volume of 34 x 1016 

cubic miles and a mass of 4 x 1030 

lbs. Our solar system is moving, 
as a whole, at a rate of about 175 
miles per second. A distant uni
verse in the constellation of 
Boi:ites has been moving away 
from us at the rate of 24,300 miles 
a second. This nebula is at a dis
tance of 23 x 107 light years or 
1.05 x 1021 miles away. 

Many people in thinking about 
such large numbers are inclined 
to think of them as being infinite. 
If someone were to ask you how 
many drops of rain in a rainstorm 
or how many grains of sand on the 
beach at Coney Island you might 
be inclined to say that the num
ber is infinite. This is, of course, 
not the case. Actual numbers are 
finite, not infinite, though at times 
our measurements are not pre
cise enough to permit expressing 
the results in exact numbers. In
finity is a number larger than 
any we can imagine. Someone 
has devised the "Googol" as a 
number "so large that you cannot 
name it or talk about it; it is so 
large that it is infinite". When, 
however, it is defined as 1 fol
lowed by 100 zeros, it is apparent 
that it is precise, belongs to the 
same family as 1, and is not in-
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finite . The Googol is then defined 
as 10100 . 

In the popular press sometime 
ago there appeared the statement 
that the number of snow crystals 
necessary to form the Ice Age 
was a billion to the billionth 
power. This is a very startling 
statement and also, a very silly 
statement. A more reasonable es
timate and much smaller number 
would be 103 0 snow crystals. 

Someone has estimated the 
number of words printed since 
the Gutenburg Bible appeared as 
1016 words. The largest number 
seen in finance, though new rec
ords may be in the making, repre
sents the amount of money in 
circulation in Germany at the 
peak of the inflation in 1923 as 
496,585,346,000,000,000,000 marks 
or approximately 5 x 1021 marks. 

In an endeavor to devise an 
even larger number than the Goo
gol, someone has suggested the 
"Googolplex" a 1 followed by a 
number of zeros equal to a Goo
gol (10 100) . Irrespective of wheth
er there is any dimension, num
ber or other property in this 
universe which requires such a 
large number for its expressions, 
it can immediately be pointed out 
that a Googolplex, though a very 
large number, is not infinite; it is 
definitely finite . 

The numbers describing small 
measurements also vary by many 
orders of magnitude. The limit of 
resolution for even the best opti
cal microscope is about 0.3 mi
crons or 3000 A. It is obvious 
that no detail can be observed 
that is shorter than the wave 
length of light. The violet end of 
the spectrum has a wave length 
of about 0.3 microns. The use of 
the shorter wave length ultravio
let rays in the microscope permits 
the observation of somewhat 
smaller details. The electron mi
croscope permits observation of 
details to nearly 100 A. One mi
cron equals 10-6 meters or 10-4 

cm or 3.937 x 10-5 inches. One 
angstom unit is 10-1 0 meters or 
10-s cm or 3.937 x 10-9 inches. 

Avogadro's Number, which is 
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the number of molecules in a 
gram mole of a substance is 6.06 
x 102 :{ . Since one gram mole of 
water weighs 18 grams, occupies 
18 ml and contains 6.06 x 102:1 

molecules the volume occupied 
by a single molecule is: 

18 3 10-23 1 
6.06 X lQ23 = X m . 

This space if in the form of a cube 
would be 3.1 = 10-s cm or 3 A on 
a side. The smallest drop of water 
or other matter, visible under the 
optical microscope contains about 
109 molecules. 

The mass of the hydrogen atom 
is 1.673 x 10-2 4 gram. The weight 

of other atoms will be in propor
tion to their atomic weight. The 
mass of the electron is 1/ 1837 that 
of the hydrogen atom, or 9.108 x 
10-28 gram. This is known as the 
"rest weight" since the weight of 
the electron depends upon its ve
locity. The radius of an atomic 
nucleus is somewhere between 
10-1 2 and 10-1 :< cm. The total vol

ume of the nucleus and satellite 
electrons is about 10-~6ml. It is 

apparent that the nucleus and 
electrons occupy only a very 
small fraction of the space occu
pied by the atom. It is felt that 
the solid material in an atom oc
cupies only 10-1 2 of the effective 
atomic volume. It appears that 
the space within the atom is only 
little more filled by solid material 
than is our solar system by the 
planets and the sun. If the solid 
material in the atom could be 
compressed into a solid mass, a 
pint of water which weighs about 
a pound would weigh 1012 lb. 

The proton and neutron each 
has about the same mass as the 
hydrogen nucleus. The Alpha 
particle is essentially a Helium 
atom and as such has twice the 
mass of the hydrogen atom. 

To illustrate the numbers in
volved, let us examine a state
ment made by a lecturer recently. 
A stream of electrons through a 
conductor make up an electrical 
current. This lecturer said that 
the torrent of electrons flowing 
through a 60 watt light bulb is 
greater in number than the num-

ber of drops of water flowing 
over Niagara Falls. First, let us 
calculate the number of electrons 
flowing through the 60 watt light 
bulb. At 115 volts, the flow of 
current through the light bulb is 
60/ 115 or 0.522 amperes. One am
pere is defined as the current 
that will deposit 0.00118 grams of 
silver per second. Each atom of 
silver deposited required one 
electron. But there are 6.06 x 
1028 atoms of silver in one gram 
mole (107.88 grams). The num
ber of electrons flowing through 
the 60 watt light bulb is then: 

(0.522) (0.001118) (6.6 X 102") = 
107.88 

3.23 x 101 8 electrons per second 
The Encyclopedia Britannica 
gives the flow in the Niagara 
River as varying from 153,000 to 
267,000 cubic feet per second. A 
drop of water is about 1/ 20 ml. 
The number of drops of water 
flowing over Niagara Falls num
ber: 

(267,000) (62.4) (453) (20) = 
15.08 x 101 0 drops per second. 

It is thus seen that the number of 
electrons passing through the 60 
watt light bulb are: 

3.23 X 101 8 / 15.08 X 1010 = 
2 X 107 (20,000,000) 

times greater than the number of 
drops of water passing over Nia
gara Falls; a very poor compari
son indeed. 

Electrons have mass and there
fore weigh. Perhaps a flow of cur
rent can be measured by weight. 
How much does a flow of one am
pere represent in grams per sec
ond? An ampere of current rep
resents the flow of 6.2 x 1018 

electrons per second. The flow of 
one ampere then represents: 

(6.2 X 101 8 ) (9.108 X lQ-28 ) = 
5.64 x 10-9 grams per second, 

a quantity that can't be detected 
by the finest analytical balance. 
On the other hand, electrons re
repel each other. It would take 
many tons of force to bring two 
masses of each one grams of elec
trons within a meter of each 
other. 

An enthusiastic salesman in 
(Continued on page 21) 
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If you want to specialize in data processing .•• 

YOU SHOULD BE AT COLLINS 
Why? Because Collins is taking an entirely new approach 
- the Microprogramming Technique - to computer 
design. We're using this technique in combining com
munication functions - message switching, priority 
routing, data transmission and conversion - with con
ventional computer data processing applications. This 
new Collins concept of what a computer can do opens 
up a whole new field of programming and design. You'll 
be able to experiment and explore. You'll have the 
opportunity to actually participate in logical design. 
You'll be looking for new ways to -use .this computer 
system, new applications in which it can be used, new 
product development ideas. Talk about ground floor 
oppormnities! We've already sold and are installing 
these systems in airline and railroad communication 
networks. But the surface has just been scratched. If 
you have the qualifications listed at right, we'd like to 
talk with you. Check with your placement office or write 
the Collins en~ineering center nearest you. 

A degree in E.E. , Math or 
Business Administration -
and a desire to be a 
data processing specia list

will equip you to take 

advantage of these 
ground fl oor opportunities 

~ 
COLLINS 

~ 

Send your reply to: 

E. D. Montano 
Information Science Center 
Collins Radio Company 
Newport Beach , California 

LR. Nuss 
Collins Radio Company 
Cedar Rapids, Iowa 

C. P. Nelson 
Collins Radio Company 
Dallas, Texas 

An equal opportunity employer. 



Engineering News 

NEW STAINLESS STEEL PIPE 
New stainless steel pipe is now 

available at a 30 to 50 percent 
price reduction from standard 
cold drawn seamless prices. The 
new product is made possible 
with a number of production 
breakthroughs at the Watervliet 
Works of Allegheny Ludlum Steel 
Corporation. 

This means that standard stain
less steel seamless pipe is avail
able at generally competitive 
prices of welded pipe. 

Allegheny Ludlum developed 
the new process to help its cus
tomers combat the expanded rate 
of foreign pipe entering the coun
try in the past several years. 

Most of the stainless steel pipe 
now being made by the new 
process will be u sed in the chem
ical processing industries, petro
chemical field, refineries, pulp 
and paper industries, and others. 

The new product is hot-finished 
stainless steel pipe that has a 
white frosted exterior finish and 
a smooth interior wall. 

Up to 16 cold drawing opera
tions are eliminated in the new 
process. All mechanical and phy
sical properties are the same as 
in the cold <lrawn pipe and _ASTM 
standards are guaranteed. 

Initially the steel firm will 
make pipe in the 10, 40, 80 and 
160 schedules, ranging in sizes 
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from ¾ to 3 inches. In the areas 
where this pipe will be used, 
about one-half to two-thirds of 
the markets could be supplied. 

The pipe will come in random 
lengths from 17 to 24 feet with 
cut lengths available if needed. 

Allegheny Ludlum will stock 
the pipe at its Watervliet Works 
for immediate delivery with a 
large billet inventory backing the 
finishP.d pipe inventory. 

About 80 percent of stainless 
steel pipe in the sizes now made 
in this new product are used for 
general corrosion resistant uses 
with the remainder being used 
for high pressure and other uses. 

NEW "HEAD" LINE 
A FEATURE AT IEEE SHOW 
Probably the only steady head 

during the hectic four day (March 
25th through 28th) Institute of 
Electrical and Electronics Engi
neers annual symposium and ex
hibit at the New York Coliseum 
will be the one in the Fairchild 
Controls Booth 2705-2709. 

This head has to stay steady 
because it is fully instrumented 
with three subminiature rate gy
ros, three subminiature accelero
meters, an inverter, six demodu
lators a n d room for three 
dynamic accelerometers m o r e 
should the need arise. 

STEVE RICHARDS, C.E. '65 

It is the mock-up of a head 
of an anthromorphic dummy 
which is being developed for 
Project Apollo. Its purpose-to 
provide data to scientists involved 
in the overall bioastronautics pro
gram designed to protect Ameri
can astronauts from the hazardous 

environmental conditions to which 
they will be subjected during 
space flight. The capabilities and 
limitations of the human body will 
directly influence various subsys
tems of the space vehicles and the 
ability of Fairchild Controls to 
build such a tiny gyro/ accelero
meter package to fit inside the 
dummy head is of prime impor
tance in the program. 
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GEMINI WINDOWS 
ALMOST EYE-SHAPED 

Gemini astronauts will look 
through specially-coated glass 
windows shaped almost like eyes. 
Each window will consist of three 
parallel, flat panels of high tem
perature and hi g h strength 
glasses, separated by space to in
hibit heat transfer. 

First test set of Gemini window 
panels has been shipped from 
Corning Glass Works to the Mc
Donnell Aircraft Corporation, 
builder of the two-man spacecraft 
for the National Aeronautics and 
Space Administration's Manned 
Spacecraft Center. 

The two windows on each ve
hicle will be identical, Corning 
said. Their peculiar shape is 
formed by a top and a bottom arc 
joining at one end and a short 
straight line enclosing the other 
end. The shape was dictated by 
the structure of the vehicle and 
the field of vision required by 
the spacecraft's two astronauts. 

The windows will be particu
larly important to the astronauts 
during two Gemini mission phases 
that will require direct visual 
contact. One phase is maneuver 
of the Gemini ship in orbit for 
rendezvous and docking with an
other orbital vehicle. The other is 
maneuver during landing on 
Earth after return from orbital 
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or pre-orbital flights. 
The outer panel of each win

dow will be a thermal shield, 
Corning said. It will be made of 
a 96 per cent silica glass similar 
to that used for the glass firm's 
Vycor brand products. The inner 
panel will be an aluminosilicate 
glass, especially strengthened to 
protect the integrity of the astro
naut enclosure. The middle panel 
will also be a 96 per cent silica 
glass. It will provide a fail-safe 
factor by fulfilling both thermal 
and mechanical functions. 

Both materials are used in the 
Mercury and X-15 viewing win
dows, Corning said. 

A special coating on the panels 
will reduce reflections from in
side and outside light sources to 
a minimum. Unless compensated, 
reflections are a usual outcome of 
multi-panel composite windows, 
especially if a viewer looks 
through them at an angle. 

The Gemini mission concept 
gives primary control responsibil
ities to astronauts-more than 
was given under the Mercury 
concept. Mercury flights proved 
that man had capabilities, both 
psychologically and practically, to 
control his vehicle even under try
ing conditions. More than once 
the windows in the Mercury 
spacecraft gave astronauts practi
cal information and psychological 

assurance. 
Similarly, the Gemini windows 

are designed to help astronauts 
meet each of the Gemini objec
tives: 

1. Early, long-duration orbital 
flights of up to two weeks to de
termine man's performance under 
prol?nged weightlessness. 

2. Scientific investigations of 
space requiring human supervi
sion and observation. 

3. Rendezvous a n d docking 
with a target vehicle in earth 
orbit as an operational technique. 

4. Controlled re-entry a n d 
landing at a pre-selected point on 
land. 

During rendezvous, astronauts 
will control final maneuvers and 
docking with the target vehicle 
by visual observations, once the 
two craft are within 20 miles of 
each other, according to NASA 
and McDonnell. 

MAKE TESTS W ITH 
IMPACT SLED 

General Motors Proving Ground 
engineers simulate auto crashes 
in the laboratory with a unique 
Impact Sled on which complete 
vehicle structures or various m
dividual components can be 
tested. 

It makes possible repeated 
tests under controlled conditions. 
It subjects a test vehicle or com
ponent to an acceleration pulse 
instead of deceleration shock and 
the pulse can be controlled or 
varied over wide limits. 

Also, test equipment can be 
mounted on the Impact Sled at 
any angle or position and thus 
simulate virtually any crash con
dition. It has the latest instru
mentation for precise recording 
of tests, and photo floodlamps 
make possible high speed movies 
of complete "crash" sequences. 

The equipment is being used in 
evaluation of virtually every ve
hicle part that affects occupant 
safety. The precision and rapidity 
with which data can be obtained 
will greatly assist General Motors 
safety engineers in obtaining the 

(Continued on page 19) 
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Life support for 14 days in space 
The NASA-McDonnell Project Gemini is the major link 
b e tween Project Mercury and Project Apollo (this 
nation 's first flight to the moon). It will give our space 
effort vital information on prolonged spaceflight effects 
and will also be used to test space rendezvous techniques. 

Gemini's advanced environmental system will keep the 
spacecraft's two astronauts comfortable for two weeks of 
continuous orbital flight. Garrett-AiResearch builds the 
system that provides a breathable atmosphere, pressuri
zation, temperature control, ventilation and atmosphere 
purification in the two-man spacecraft and in both 

astronauts' suits for the entire flight. AiResearch also 
supplies the supercritical cryogenic oxygen and hydrogen 
tankage system for the spacecraft's fuel cell power supply. 

This is but one more example of Garrett's proved capa
bility in the design and production of vital systems and 
their components for spacecraft, missile, aircraft, elec
tronic, nuclear and industrial applications. 

For further information about the many interesting 
project areas and career opportunities at The Garrett 
Corporation, write to Mr.. G. D. Bradley in Los Angeles. 
Garrett is an equal opportunity employer. 

THE GARRETT CORPORATION • AiResearch Manufacturing Divis ions • Los Angeles 9 , 

California• Phoenix, Arizona• other divisions and subsidiaries: Airsupply-Aero Engineer

ing• A iResearch Aviation Service• Garrett Supply• Air Cruisers• AiResearch Industrial 

• Garrett Manufacturing Limited • Garrett International S . A. • Garrett (Japan) Limited 



ENGINEERING NEWS 
( Continued from page 17) 

large volume of test data required 
to build even more safety into the 
passenger compartment. 

Actually the Impact Sled dupli
cates deceleration conditions of an 
auto crash-but in reverse. In an 
actual barrier crash or in stop
ping a car at the end of a "snub
ber" cable, the car moves at a 
constant velocity and is stopped 
very suddenly. 

With the new GM Proving 
Ground device, the test vehicle 
merely is accelerated very quick
ly. In effect, it gets an accelera
tion pulse or an abrupt start from 
a stop instead of an abrupt stop 
from a constant speed. The re
sult is the same as an actual head
on crash, since the time-accelera
tion curve is essentially the same 
in either a sudden start or a sud
den stop. 

Prior to an actual head-on im
pact of an auto, the vehicle and 
its occupants are traveling at the 
same speed or velocity. There is 
no motion or deceleration of the 
passengers relative to the vehicle. 
They are going along together as 
a unit. At an instant of impact, 
the vehicle rapidly decelerates 
but the passengers continue at 
their original velocity. They de
velop motion relative to the 
vehicle. 

Basically the Impact Sled is a 
platform mounted on 100 feet of 
parallel rails. A compressed air 
mechanism "fires" it with a thrust 
as high as 300,000 pounds. Test 
specimens-from complete auto
motive bodies with life-size dum
mies to such individual compon
ents as doorlatch mechanisms
are bolted to the sled. 

Slippers on the bottom of the 
structure guide and support it on 
the rails. Built into each of the 
four slippers is an individual 
brake piston faced with friction 
material. Once the sled reaches 
its highest acceleration, th e 
brakes gradually decelerate the 
sled within the length of the 100 
foot track. 

With complete car bodies, the 
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Impact Sled can produce 40G ac
celerations. With individual com
ponents, they range higher than 
40Gs. 

Two banks of incandescent 
floodlights-64 individual 1 5 0 0 
watt lamps-are suspended over 
the first 20 feet of rail, the main 
test area. They produce more 
than 10,000 foot candles illumina
tion and enable engineers to take 
high speed color motion pictures 
at rates as high as 3,000 frames 
per second. Camera coverage can 
be handled from several angles, 
including high impact types of 
cameras on the sled itself. 

Recording oscillographs can 
monitor a n d record various 
strains, accelerations and con
tacts that occur to any structure 
undergoing test. 

W ESTINGHOUSE DEVELOPS 
SUPERCONDUCTING MHD 

GENERATOR 
Scientists at the Westinghouse 

Research Laboratories have re
vealed a major advance in the 
direct conversion of heat into 
electricity. 

The advance brings closer elec
tric power generation by mag
neto-hydrodynamics (MHD) in 
future power plants on earth and 
in outer space. 

MHD converts heat directly in
to electricity by passing a stream 
of white-hot gas through the field 
of a strong magnet-so strong, in 
fact, that until now the power 
needed simply to run its magnet 
has been a major fraction of the 
total output of a MHD generator. 

Westinghouse scientists now, 
for the first time, have teamed 
an MHD generator with a super
conducting magnet to get this 
intense magnetic field, essentially, 
"for free." 

A superconducting magnet uses 
no electric power whatever to 
continuously produce a magnetic 
field far stronger than that of the 
electromagnets ordinarily used; 
its weight is negligible in compari
son with such magnets. 

Therefore, the new Westing
house superconducting MHD gen-

erator eliminates tons of weight 
and kilowatts of magnet power 
from even a small experimental 
machine. This brightens consid
erably the prospects for practical, 
large-scale, 1 a n d - b a s e d MHD 
power plants. Both savings are 
especially critical to useful MHD 
generators and MHD propulsion 
systems for space. 

The new MHD generator was 
made possible because of the de
velopment of a new type of su
perconducting magnet, first an
ounced by We s t i n g h o u s e in 
December, 1962. 

This magnet has its magnetic 
field in air, outside the bath of 
liquid helium in which all super
conducting magnets must be im
mersed. The magnet fits around 
the new MHD generator like a 
ring on a finger. 

The superconducting MHD 
generator combines into a single 
device two remarkable extremes 
in temperature. Liquid helium 
keeps the magnet at a tempera
ture of -452 degrees F-only about 
seven degrees above absolute 
zero. Scarcely an inch away, the 
hot MHD gases stream through 
the magnet's field at a steady 4500 
degrees F-higher than the boil
ing point of aluminum or copper. 
A wall of liquid nitrogen, which 
insulates the helium vessel, and a 
stream of running water around 
the hot MHD duct effectively iso
late these extremes in tempera
ture. 

Experiment Fulfills Earlier 
Prediction 

"At the time our Laboratories 
announced the first high-field 
superconducting magnet in Sep
tember, 1961, we predicted that 
such magnets could profoundly 
affect the direct generation of 
electric power and electrical pro
pulsion in space," Dr. W. E. 
Shoupp, vice president and gen
eral manager of the Westing
house R e s e a r c h Laboratories, 
pointed out. "The first such ex
periments now have been made, 
and they have come l_ittle more 
than a year later." 

(Continued on page 21) 
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What does Olin do for a living? 

Olin conceives new products at a 
rate of no less than one a week. Some 
appear under our own name. Others 
bring fame to our customers. 

Did you know that Olin pioneered 
liquid chlorine and synthetic ammonia 
in the U.S.? Is a leader in agriculmral 
chemicals and synthetic detergent build
ers? Makes the hydrazine derivatives 
used as missile fuels? Some of the work 
of our CHEMICALS DIVISION 

Common clay is now anything but 
"common." In the lab, we recently devel~ 
oped an economical process to convert 
clay into-of all things-alumina. 
Stronger metals, new alloys, and metal 
sources that would have made alchemists 
scoff in disbelief, are now being pio
neered byour METALS DIVISION 

Our organic intermediates - those 
polysyllabic tongue twisters only chem
ists can pronounce easily - are used in 

A lot of things. 
Some of them 
might surprise 
you. Read this. 
the manufacmre of many new "wonder" 
plastics. We recently developed smoke
less Ball Powder® with many immediate 
uses, and many more astonishing poten
tials. New and better explosives, deto
nators and blasting caps are challenges 
in Olin's ORGANICS DIVISION 

Our research teams are probing for 
new films to keep foods fresh longer. 
We work with packaging materials from 
cellophane to kraft paper, corrugated 
boxes to lumber. The seemingly incon
gruous quests for crisper potato chips, 
lighter weight printing papers and more 
effective cigarette filters are all part of 
Olin's PACKAGING DIVISION 

In the very research center where 

penicillin was first crystallized, scientists 
now probe for a B12 antagonist to arrest 
cancer. On any given day, 150 of our 
drugs or new dosages may be undergoing 
clinical tests throughout the world. 
From Olin's SQUIBB DIVISION 

Olin even works on your leisure, 
with sporting arms and ammunition. We 
discovered a new way to make a shotgun 
barrel by winding 500 miles of Fiber
glas® around a thin steel liner. It is 
superior to all-steel barrels on many 
counts. Ammunition research led to 
development of powder-acmated tools 
for faster, stronger fastenings in con
struction. At our WINCHESTER-

WESTERN DIVISION 
Olin products are sold in virmally 

every free country in the world. Sales, 
service and manufacturing for overseas 
markets are the responsibilities of our 

INTERNATIONAL DIVISION 
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There is a big difference 
Dickey Coupling forms flexible, compression joint ... sewage-tight 

THE Dickey Coupling may resemble other methods for jointing 
sanitary sewer pipe. But ... there's a big difference. First, the 
Coupling is made of a firm, yet resilient material. This enables it 
to hold precise dimensions and shape, yet allows sufficient "give" 
to form a compression-type, flexible connection. Second, the 
Coupling is applied to pipe at the factory ... comes ready for 
instant jointing. Three quick steps complete a joint. Clean the 
Coupling ... brush on Lube-compound ... push the spigot firmly 
into the bell. The joint is complete ... sewage-tight. 

Remember, there is a difference when you specify the Dickey 
Coupling ... it means tight sewers, fast construction. 

W. S . DICKEY CLAY MFG. CO. 

Birmingham, Alabama • Meridian, Mississippi 
Chattanooga, Tennessee • St. Louis, Missouri 
Kansas City, Missouri • San Antonio, Texas 

Texarkana, Texas-Arkansas 

Providing improved sanitation for better living 

~ICKEV 
~ a nita ry salt-glazed c l a y pi p e 

If it's made of clay it's good •• , If it's made by Dickey it's better 

ENGINEERING NEWS 
(Continued from page 19) 

Scientists in the Laboratories' 
cryogenic systems and energy 
conversion departments teamed 
together to develop the super
conducting MHD generator and 
carry out its initial testing. The 
experimental program was under 
the direction of Dr. W. S. Em
merich, head of the Laboratories' 
MHD research section. 

APRIL, 1963 

Dr. Emmerich said that heat 
for the experimental generator is 
obtained by burning ethylene (a 
gas similar to propane) and oxy
gen. Combustion takes place in 
a one-inch duct running through 
the center of the Dewar vessel 
housing the superconducting mag
net. 

Voltage is developed between 
a center electrode and a wall 
electrode in the MHD duct. The 

generator produces direct cur
rent, and is designed to operate 
continuously over time periods of 
several hours. 

RADIOISOTOPES 
(Continued from page 10) 

their importance will increase. 
Radioisotopes are rapidly becom
ing an important technological ad
vance in modern industry. 

ON NUMBERS AND THE 
SIZE OF THINGS 

(Continued from page 14) 
speaking of his product, activated 
carbon, which is used for remov
ing tastes and odors from water 
and elsewhere, made the claim 
that there are more atoms of car
bon in a pound of his product 
than there are drops of water in 
all the oceans of the world. Is 
this claim realistic or extrava
gant? The Encyclopedia Britan
nica gives the volume of the 
oceans as about 1.35 x 109 cubic 
kilometers. If 20 drops are al
lowed per ml, the number of drops 
of water in the oceans of the 
world are: 

(1.35 X 109 ) (1015 ) (20) = 
2.7 X 1025 

One pound of activated carbon 
contains: 

( 453/ 12) (6.06 X 1023 ) = 
2.28 x 1025 drops. 

Thus, if only a little corner of the 
Arctic Ocean is omitted there are 
enough atoms in the pound of ac
tivated carbon to supply one for 
each drop of water in the oceans, 
not that this number has any rele
vance to the proper use of the ac
tivated carbon. 

Since atoms are so very small 
and it is obvious that the smallest 
piece of any substance that we 
may be able to obtain as a sample 
is apt to contain at least a billion 
atoms, there is never any danger 
that we will obtain a sample 
which is not statistically large 
enough. Every chemical test 
which can be applied must expect 
results which represent the sta
tistical average behavior of the 
sample and not of individual 
atoms. 
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Holding the line ... for a richer harvest 

Boll weevil, codling moth, leaf rollers, thrips and beetles ... these are only a few of the thousands 
of insects that chew up millions of dollars worth of farm crops each year. Fortunately, however, 
they are no match for a new Union Carbide product called SEVIN insecticide. In the United States 
and many other countries, the use of SEVIN has already saved such staple crops as cotton, com, 
fruits and vegetables from destruction by ravaging insects. ► You can now get SEVIN insecticide for 
your own garden as part of the complete line of handy EVEREADY garden products that help you grow 
healthy vegetables and flowers. SEVIN comes from years of research in Union Carbide laboratories 
and at an experimental farm in North Carolina where scientists prove out their latest agricultural 
chemicals. ► This is only one area in which chemicals from Union Carbide help improve everyday 
living. The people of Union Carbide are constantly at work searching for better products 
that will meet the needs of the future. 

A HAND IN THINGS TO COME 

LOOK for these famous Union Carbide products-SEVIN Insecticide, Ev ER EA DY Garden 
Chemicals, "6-12" Insect Repellent, LINDE Synthetic Emeralds and Stars, PRESTONE Car Care Products. 
Union Carbide Corporation, 270 Park Avenue, New York 17,N.Y. In Canada, Union Carbide Canada Limited, Toronto. 



Kodak beyond the snapshot . .. 

Physical chemist. Currently working for the electronics industry. Salary by Kodak. Having a wonder
ful time. 

Photography has penetrated everything, often unrecognized behind its disguises. With photography as 
a means of fabrication, the electronics business builds complex logic circuits smaller than the period at 
the end of this sentence. Technique depends on liquids hardened by light. Electronics engineers, know
ing little about photopolymerization, turn to Kodak engineers. Kodak engineers turn to Kodak physical 
chemists for the photopolymers. Ergo, we pay physical chemists to work for the electronics industry. 
Typical instance of the delightfully unpredictable matchmaking that goes on in a thoroughly diver
sified outfit. 

Some people, who will always prefer the scientist's way of life to any other, nevertheless derive a large 
bang from working often with engineers. Some people who class themselves engineers feel it can be a 
dull life without personal contacts with the sources of new knowledge. Kodak is a good place for these 
people to meet. 

Maybe your interests and our interests match up somewhere. Write. 

EASTMAN KODAK COMPANY· Business & Technical Personnel Department 
ROCHESTER 4, N.Y. • We are an equal-opportunity employer. 



An interview with General E/ectric's W. Scott Hill One af a series • • • 

Q . Mr. Hill , I've heard that my fi rst 
five years in industry may be the most 
critical of my career. Do you agree? 
A. Definitely. It is during this stage 
that you'll be sharpening your career 
objectives, broadening your knowledge 
and experience, finding your place in 
professional practice and developing 
work and study habits that you may 
follow throughout your career. It's a 
period fraught with challenge and op
portunity- and possible pitfalls. 

Recognizing the importance of this 
period, the Engineers' Council for Pro
fessional Development has published 
an excellent kit of material for young 
engineers. It is titled "Your First 5 
Years." I would strongly recommend 
you obtain a copy.* 

O . What can I do to make best use 
of these important years? 
A. First of all, be sure that the com
pany you join provides ample opportun
ity for professional development during 
this critical phase of your career. 

Then, develop a planned, organized 
personal development program-tai
lored to your own strengths, weaknesses 
and aspirations-to make the most of 
these opportunities. This, of course, 
calls for a critical self appraisal, and 
periodic reappraisals. You will find an 
extremely useful guide for this pur
pose in the "First 5 Years" kit I just 
mentioned. 

Q. How does General Electric en
cou rage self development during this 
period? 
A. In many ways. Because we recog
nize professional self-development as a 
never-ending process, we encourage 
technical employees to continue their 
education not only during their early 
years but throughout their careers. 

We do this through a variety of pro
grams and incentives. General Electric's 
Tuition Refund Program, for example, 
provides up to 100% reimbursement for 
tuition and fees incurred for graduate 
study. Another enables the selected 
graduate with proper qualifications to 
obtain a master's degree, tuition free, 
while earning up to 75% of his full
time salary. These programs are sup-

Manager-Engineering Recruiting 

How to Make the Most 

of Your First Five Years 

MR. HILL has manage rial res ponsibility for General Electric's college recruiting activities 
fo r eng ineers, scie ntists, PhD's and tech nicians for the engineering function of the 
Co mpany . Lo ng active in techn ical pe rsonnel development within Ge neral Electric, he 
a lso se rves a s vice president of the Engi nee rs' Co uncil fo r Professional Development, 
board me mber of the Eng inee ring Manpowe r Commission , directo r of the Enginee ring 
Societi es Personne l Service and as a n officer or me mbe r of a vari ety of technical societ ies. 

plemented by a wide range of techni
cal and nontechnical in-plant courses 
conducted at the graduate level by 
recognized Company experts. 

Frequent personal appraisals and en
couragement for participation in pro
fessional societies are still other ways 
in which G.E. assists professional em
ployees to develop their fu ll potential. 

O . What about training programs? 
Just how valuable are they to the 
young engineer? 
A. Quite valuable, generally. But there 
are exceptions. Many seniors and grad
uate students, for example, already have 
clearly defined career goals and profes
sional interests and demonstrated abili
ties in a specific field. In such cases, 
direct placement in a specific position 
may be the better alternative. 

Training programs, on the other 
hand, provide the opportunity to gain 
valuable on-the-job experience in sev
eral fields while broadening your base 
of knowledge through related course 
study. This kind of training enables 
you to bring your career objectives in
to sharp focus and provides a solid 
foundation for your development, wheth
er your interests tend toward speciali
zation or management. This is par
ticularly true in a highly diversified 
company like General Electric where 
young technical graduates are exposed 
to many facets of engineering and to 
a variety of product areas. 

O. What types of training programs 
does your company offer, Mr. Hill? 
A. General Electric conducts a num
ber of them. Those attracting the ma
jority of technical graduates are the 
Engineering and Science, Technical 
Marketing and Manufacturing Train
ing Programs. Each includes on-the-job 
experience on fu ll- time rotating assign
ments supplemented by a formal study 
curriculum. 

Q. You mentioned professional so
cieties. Do you feel there is any ad
vantage in joining early in your career? 
A. I do indeed. In fact, I would rec
ommend you join a student chapter on 
your campus now if you haven't already 
done so. 

Professional societies offer the young 
engineer many opportunities to expand 
his fund of knowledge through associa
tion with leaders in his profession, 
to gain recognition in his field, and to 
make a real contribution to his profes
sion. Because General Electric benefits 
directly, the Company often helps de
fray expenses incurred by professional 
employees engaged in the activities of 
these organizations. 

Q. Is there anything I can do now to 
better prepare myself for the transition 
from college campus to industry? 
A. There are many things, naturally, 
most of which you are already doing 
in the course of your education. 

But there is one important area you 
may be overlooking. I would suggest 
you recognize now that your job
whatever it is-is going to be made 
easier by the ability to communicate 
.. . effectively. Learn to sell yourself 
and your ideas. Our own experience at 
General Electric-and industry-wide sur
veys as well-indicates that the lack 
of this ability can be one of the major 
shortcomings of young technical grad
uates. 

*The kit " Y our First 5 Y ears," pub
lished by the Engineers' Council for 
P rofessional Development, normally 
sells for $2.00. While our limited sup
p ly lasts, however, you may obtain a 
copy by simp ly writing General 
Electric Company, Section 699-04, 
Schenectady, New York. 

(An equal opportunity employer,) 

'Progr~~s Is Our Mosf lmporl;mf Protlv~f 
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New Westinghouse Ideas in Electronic Medicine 

Volts may do you more good than Aspirin . .. 
An electronic device has successfully steadied 
hearts that were fluttering at the verge of fail
ure, Slim electronic tubes, mounted as a test in 
the ceilings of 15 operating rooms, cut the 
rate of post-operative infections to a forti
eth of what it was before. A new fluoro
scope system makes the patient more 
comfortable and permits the doctor to 

make his examination from a distant location where he ob
serves by television. Indeed, several doctors may observe at 

one time. Future possibilities include a "listener" to tell just 
how the heart of an unborn infant is doing and a "looker" to locate 

bone fractures without radiation. Scientists over the world are 
working on new ways to help doctors treat the complex machine we 

call the human body. "Electronic Medicine" is a major research area 

at Westinghouse. You can be sure ... if it's Westinghouse 

Westinghouse 

For information on a career at Westinghouse, 
an equal opportunity employer, 
write L. H. Noggle, Westinghouse 
Educational Dept., Pittsburgh 21, Pa. 



Allison Will Build 
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GM gets Army contract to develop 
mobile nuclear reactor for field use 

Allison 
Lands Key 

Nuclear Contract 
• A:ward of a multimillion-dollar contract to Allison by the Atomie Er,Jergy 
Commission for construction of a mobile Military Compact Reactor highlights 
the progress Allison is making in energy conversion programs. 

Objective of the high priority project is the design, construction and operation of 
an extremely mobile, lightweight powerplant capable of generating 3000 kw. of 
electricity. The plant will have a high temperature, liquid metal-cooled reactor 
coupled to a power conversion system. In addition to its military field use , the 
MCR could serve as a power source in civilian defense and power failure 
emergencies. Allison, the energy conversion Division of General Motors, was 
selected by the AEC as prime contractor on the basis of company capability to 
act as systems manager for the complete project. 

In other fields, first and second stage rocket motor cases designed and produced 
by Allison for Minuteman have achieved a 100 per cent reliability record. Too, 
Allison research has made significant progress in the development of cases from 
lighter weight materials, titanium and plastics, and now is in position to meet the 
case needs of the future . . . whatever they may be. 

Allison also maintains its position as foremost designer, developer and producer 
of turboprops. Current emphasis is directed toward developing engines of greater 
power with maximum fuel economy, and without increasing engine size. 

Acceptance by the Army of the Allison 250-horsepower T63 turbo-shaft engine 
for Light Observation Helicopters is further evidence of Allison capability in the 
gas turbine areas. 

Perhaps there's a challenging opportunity for you in one of the diversified areas 
at Allison. Talk to our representative when he visits your campus. Let him tell 

AI * you first-hand what it 's like at Allison where "Energy Conversion Is Our Business." 

l1s0Il.. An equal opportunity employer 

THE ENERGY CONVERSION DIVISION OF 

GENERAL MOTORS, INDIANAPOLIS, INDIANA 
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The Development of 
Photoelasticity 

The photoelastic process is the 
most important part of design. 
Without photoelastic analysis the 
designer cannot truly be sure his 
structure or machine is safe. Many 
failures have occurred, not be
cause the designer was negligent 
or careless in adhering to the 
specifications for allowable stress, 
but because he based his design 
on equations that were derived 
from assumptions and approxima
tions. From these equations the 
engineer can only expect a ge·n
eral or approximate answer; he 
cannot accurately estimate the er
rors induced in the assumption. 

The design engineer is there
fore always lo·oking for a means 
to check his calculations. Photo
elasticity provides such a means 
and has become a valuable instru
ment to the designer. In compari
son to other methods, such as 
stress gauges on the model or ob
ject, the photoelastic method is 
cheaper, faster and gives more 
complete information. 

The photoelastic method is an 
experimental one, using polarized 
light to determine the stresses in 
transparent models of any com
plicated structure or mechanical 
part, loaded statically or dynam
ically. The models, and the forces 
that act upon them, are made ex
actly to scale. The polarized light 
used is refracted through the 
plastic model to form an image on 
a screen. The image will be a 
pattern of the stresses in the 
model, and will therefore be a 
scale representation of the stresses 
in the actual object. From this 
the designer can determine the 
strength and design necessary to 
avoid failure. 

The purpose of this writing is 
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to explain the development of 
Photoelasticity from its beginning 
as an experiment in the refrac
tion of light to its present day 
stature as a most important and 
valuable facility of design. 

Artificial Double Refraction 
of Light 

Photoelasticity began as an ex
periment in physics. In 1816 Sir 
David Brewster revealed his dis
covery of the artificial double re
fraction of light, i.e., the produc
tion of double refraction effects 
by stress applied to glass or other 
transparent material. In a paper 
read before the Royal Society on 
February 19, 1816, Brewster 
stated: 

When light passes through 
a plate of glass which is 
stressed transversely to the 
direction of propagation, the 
axes of polarization in the 
glass are along and perpen
dicular to, the direction of 
the stress. 

In other words, this law says that 
when polarized light is projected 
through a model, the image on 
the screen will represent the 
stresses that are in a plane per
pendicular to the light rays. This 
is illustrated in Figure 1. 

Brewster also stated that glass 
under pressure behaved like a 
negative, while under tension it 
behaved like a positive. This in
dicates that the effects of tension 
or compression are very similar, 
but have opposite directions of 
action. 

Brewster had only scratched 
the surface of the research to be 
done in the study of Photoelas
tici ty. Even before the actual 
photoelastic process could be ac
curately used, the characteristics 

of each testing material and the 
nature of light had to be explored 
thoroughly. 

Fresnel was the first to begin 
extensive study of the nature of 
defracted light. His experiments 
yielded two results that were 
used later in the determination of 
constants of testing materials. He 
found that the velocity of light 
through stressed sections of the 
testing material was ½ as great 
as the velocity of light through an 
unstressed sectio•n . He was also 
the first to separate a beam of 
light into two components by arti
ficial double refraction. 

In 1841, F. E . Neumann sub
mitted his memoirs to the Berlin 
Academy. The memoirs contained 
the first systematic investigation 
of the complete stress in a model, 
and the first determination of the 
constants of the material involved, 
the strain-optical coefficients. 

Neumann said that strain was 
directly connected to double re
fraction and only indirectly to 
stress, a theory that was not fol
lowed by anyone else. He also as
sumed perfect elasticity and made 
erroneou s calculations in his ex
periment. Although he was not 
right in his assumptions, Neu
mann derived a conclusion that 
was later used for determining 
the direct and transverse stress
optical coefficients. He concluded 
that "The difference of the veloci
ties of propagation of the two op
positely polarized light waves 
which have the same wavefront 
is proportioned to the difference 
of the principal stresses in the 
plane of the wavefront." 

Eleven years after Neumann's 
paper, Clerk Maxwell, apparently 
unaware of Neumann's work, 
performed a similar investigation. 

THE MISSOURI SHAMROCK 
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Maxwell's results direct attention 
to the stress instead of the strain 
and suggest an altogether differ
ent physical explanation of the ef
fect, but derive exactly the same 
law as Neumann. 

The next important quantative 
observations in order of date are 
those of George Wertheim. Wert
heim was the first to test the laws 
of double refraction for glass un
der a homogenous load. All of the 
previous experiments were loaded 
with concentrated stresses, i.e., a 
weight resting on the model. 

Wertheim also cut in half the 
time necessary for observation by 
using Iceland spar glass instead of 
Nicol, and was the first person to 
observe glass under direct pres
sure. 

Wertheim introduced a method 
of measurement of considerable 
value in Photoelasticity, namely, 
that of the Photoelastic compensa
tor. It was a simple device but 
was only good for monochromat
ic light, and was forgotten about 
until the 1920's when it was used 
by Coker in his experiments. 

Wertheim was also the first to 
actually measure the stress-opti
cal coefficients for a number of 
different substances, and com
pare the values with other phy-
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sical constants. He produced a 
a table of stress and strain-coef
ficients for various materials that 
was the most complete up to that 
time. Two conclusions were drawn 
by Wertheim from his experi
ments: 1) The loads for a given 
(relative) retardation are inde
pendent of the height and length 
of the specimen, but are propor
tional to the breadth. 2) The rela
tive retardation is proportional to 
the mechanical elongation or con
traction, but the latter is not rig
orously proportional to the loads. 

The importance of Wertheim's 
works are expressed by Coker in 
his book of Photoelasticity. 

"Wertheim's memoirs have 
been discussed at some length 
because it really laid the phy
sical foundations of Photo
elasticity on a sound basis; 
his work in a sense, balances 
that of Neumann, whose 
mathematical treatment still 
underlies all applications of 
the branch of physics." 
Neumann's experiments were 

repeated in 1872 by Ernst Mach. 
He corrected Neumann's mis
takes, but by an unfortunate slip 
of signs afterwards pointed out by 
Freidrich Pockets, he arrived at 
results not very different from 
Neumann's a·nd equally errone
ous. 

Determination of Photoelastic 
Constants and Testing Materials 

The scientists of the nineteenth 
century set a strong foundation 
for Photoelasticity. They derived 
the basic laws of artificial double 
refraction and began experimental 
work to determine the constants 
involved in artificial double re
fraction. However, Photoelastic
ity was still a branch of Physics, 
and it was not until the turn of 
the century that it began to be 
developed into a useful method of 
analysis. 

Soon after the turn of the cen
tury, English scientists performed 
experiments to determine the 
photoelastic properties of glass, 
since glass was the only material 
used in experiments up to that 
time. In 1902, Dr. John Kerr per
formed the first experiments of 
any reliability that determined 
the absolute stress-optical coeffi
cients. Kerr separated a polarized 
light wave into its vertical and 
horizontal components. By ana
lyzing the paths of the rays as 
they passed through a glass mod
el, he concluded that: 

R v = 2r11 (1) 
That is, up the retardation in th~ 
vertical direction is twice the re
tardation in the horizontal direc
tion. There, the vertical co
efficient will be twice the 
horizontal coefficient. He also 
proved that the refractive index 
of a transparent object was in
creased by pressure on the object. 
From these observations, Kerr de
termined the constants C 1 , the di
rect stress-optical coefficient, and 
C 2, the transverse coefficient. 

A few months after Kerr's re
sults were published, Friedrich 
Pockets published a detailed in
vestigation of double refraction in 
crystals. He gave a critical ac
count of his means of measure
ment and published the fi rst ac
curate table of values of C 1 and 
C2 for several kinds of glass. 

Pockets and E. N. Filon did 
much to refine the constants and 
determine values that would be 

(Continued on page 9) 
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THE BELL TELEPHONE COMPANIES 
SALUTE: GEORGE SERPAN 
Soon after George Serpan (B.S.E.E., 1960) joined 
A. T.&T.'s Long Lines Department in Kansas City, he set 
to work revising and teaching the company's technical 
orientation course. A significant contribution for a man 
on his first assignment. 

Handling the job well, he received favorable comments 
from both his engineer students and supervisors. 

Equally outstanding performance on other jobs earned 

George his present position interviewing and hiring craft 
employees. On this job he shoulders an important amount 
of responsibility since his decisions directly affect the 
quality of service in his district. 

George Serpan and other young engineers like him in 
Bell Telephone Companies throughout the country help 
bring the finest communications service in the world to 
the homes and businesses of a growing America. 

BELL TELEPHONE COMPANIES 



The day clean water sold 
for $10 a gallon 

It started in the middle 1960's. No one seems to remember exactly where ... 
just in some small town. But gradually, more and more cities and villages 
encountered a new-type opportunist ... the man who sold clean water. 

It was a strange paradox ... the amount ·of available waler remained the same 
as always, yet little or none of it was fit for human use. Wastes from homes 
and industry had turned a great natural resource into a tragic national 
emergency. 

Could this have been avoided? Yes ... by building adequate sanitary sewage 
treatment facilities. Some communities started to build them back in 1963. 
People who live in these towns don't know what it's like to buy clean water. 
Other communities are just now starting on crash programs. 

Did you lend your support to your local anti-pollution program in 1963 ... did 
you help bring adequate sewage treatment facilities to your town ... or will 
you be paying $10 a gallon for clean water? 

P,.-oviding improved sanitation for better living 

,c:.ICKEV 
~anltary salt-glazed clay pipe 

W. S. DICKEY CLAY MFG. CO. 

Birmingham, Alabama 
Kansas City, Missouri • Meridian, Mississippi 

St. Louis, Missouri • San Antonio, Texas 
Texarkana, Texas-Arkansas 

3371 

If it's made of clay it's good . .. if it's made by Dickey it's better 

THE DEVELOPMENT OF 
PHOTOELASTICITY 

(Continued from page 7) 
flexible enough that they could 
be used for any experimental con
ditions. They worked simultan
eously on the chemical composi
tion of various types of glass and 
the effects of compositio•n on the 
value of C 1 and C 2 . Both con
cluded that glass containing a 
high percentage of lead oxide, so
dium or aluminum would be dis-
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tarted because of the metals 
present. 

Filan also invented the unit of 
measurement for the stress-optical 
c o e ff i c i en t-the "Brewster." 
Mathematically, the "Brewster" 
is one megadyne per sq. cm. He 
also devised a simple form of 
measuring C 1 and C 2 by prisms. 
All other measurements were 
done by calculating the image of 
the stress lines that were pro
jected on a screen. 

In 1924, F. C. Harris performed 
the final phase of experiments to 
determine the nature of the con
stants and coefficients of glass. 
His work, however, proved to be 
detrimental to the use of glass as 
a testing model material. 

By comparing the values of C, 
and C 2 that he had calculated to 
the values determined by P ockets 
and Filon, he concluded that the 
photoelastic properties of glass are 
not permanently fixed; they vary 
with time and the life history of 
each piece of glass. He also dis
covered that C 1 will increase with 
a rise in temperature and C 2 will 
decrease. 

After considering the incon
sistencies of the properties of 
glass, scientists decided that glass 
was not reliable enough to be 
used in experiments that required 
precision. R esearch was now di
rected to finding model materials 
with more accurate constants and 
coefficients. With;out accurate 
constants and coefficients the 
stress lines could not be precisely 
interpreted and thus the Photo
elastic process would be just an
other approximate method of 
analysis. 

Coker and Filan, experimenting 
at the University of L ondon, 
found that the best materials for 
models were plastics because of 
their transparency and homogene
ous composition. They worked 
with Columbia Resin 39, Xylon
ite, and Bakelite, the last of which 
was decided to be the best of the 
three plastics. 

Development of Photoelastic 
Experimental Process 

With the finding of a suitable 
testing material, Photoelastic ex
periments began all over Europe, 
especially in England and Ger
many. Scientists formulated Pho
toelasticity into a science and 
printed their findings in text
books. B etween 1930 and 1935 
several texts and experiments 
were published; the most impor
tant ones being the works of Cok
er and Filan, Mesnager, Foppl 
and Neuber. 
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All the work done in photoelas
tic process before 1935 employed 
the two-dimensional method (2-
D). Basically the 2-D method 
consists of passing polarized light 
through a model that is being 
stressed and obtaining an image 
of the stresses in the plane of in
cidence of the model. 2-D analysis 
is limited in two respects: it can 
only analyze the outside surface 
of the model, and the surface 
must be a plane surface normal 
to the direction of propagation of 
the polarized light rays. Because 
of the limitations of 2-D analysis, 
Photoelasticity was considered to 
be inadequate for complete stress 
analysis. However, in 1935, Oppel 
of Germany opened the door on 
what was considered to be the 
s~lution to these limitations-the 
three-dimensional (3-D) method. 

Cppel discovered a means of 
obtaining permanent stress lines 
known as frozen stress in a test 
model. He accomplished this 
permanent de.formation by stress
ing a m odel made of Fosterite, a 
plastic that was found more suit
able than Bakelite for 3-D analy
sis. The model was then heated 
to a temperature just below its 
melting point, and gradually 
cooled to room temperature. 

Oppel's discovery was first ap
plied to the photoelastic process 
by Hiltscher in 1937. He induced 
frozen stresses in a Fosterite 
model and sliced the model into 
thin sections. By passing a con
vergent beam of light through 
each section separately, he deter
mined the direction of the princi
pal stresses in each section and 
in the model as a unit. 

In 1942 Kuske performed the 
same type of experiment and de
termined that for thin slices the 
rays of light did not have to be 
normal to the surface of incidence, 
as was necessary in 2-D analysis. 

3-D analysis was surely a big 
step forward in photoelastic anal
ysis, but it too had limitations that 
gave it a narrow usage. It was 
susceptible to the scattering of 
light because of the use of con-
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vergent light, the models were dif
ficult to construct, and loads 
could not be applied precisely. 
Because of these limitations, 3-D 
analysis was only used for spe
cial cases while the 2-D analysis 
method was the more reliable and 
easily-used method until the 
1950's. 

In the last twenty years Photo
elasticity has been refined and 
perfected. Scientists from Ameri
ca and Europe have worked si
multaneously with Photoelastici
ty, obtaining valuable knowledge 
that could not be known without 
its use. They have devised a new 
means of experimentation and im
proved the accuracy of test re
sults by the use of improved mod
els. 

Most of the research during the 
1940's was concerned with the 
2-D photoelasticity. The most 
prominent scientist involved in 
this research is Max M. Frocht of 
the Carnegie Institute of Technol
ogy, who is considered the found
er of Photoelasticity in America. 
Among his accomplishments was 
his invention in 1941 of the 
"streak method" of 2-D analysis. 
This method made it possible for 
the effects of impact upon a test 
model to be recorded on photo
graphic film. This method has 
proven to be valuable in the in
vestigation of impact stresses in 
aircraft and nautical structures. 
Frocht also did extensive research 
in stress concentrations with 2-D 
analysis and in 1944 published his 
results. He determined a simple 
and direct correlation between 
stress concentrations and strength 
reduction, and provided a simple 
method of calculating stresses. 

Accuracy of test results was 
improved during the 1940's pri
marily by Levan's research in 
models. He published a paper in 
1947 that explained Fosterite's ad
vantage over Bakelite as a test 
model. Fosterite was found to be 
more homogeneous and transpar
ent than Bakelite. Levan also pi
oneered in the making of larger 
and more complex models that 

made it possible for examination 
of more difficult problems. While 
Levan worked in America on Fos
terite, scientists in Europe did re
search on other plastics that are 
used today in Photoelasticity. Tro
lon and Dekorit were analyzed in 
Germany, Echoxy line Resins m 
France, and lK-44 Bakelite in 
the U.S.S.R. 

In 1950 interest shifted to the 
3-D method with the publication 
of H. T. Jessop's papers. His 
papers concerned a 3-D method 
of determining principal stresses 
along a trajectory in a plane of 
symmetry. He also published a 
textbook that year which is one of 
the two books written on Photo
elasticity since 1935. 

Brown a·nd Hickson published 
two papers showing the possibili
ties for greater accuracy in sur
face stresses by the use of the 
3-D method. The last significant 
contributions to Photoelastic prac
tice became known about the 
year 1953. That year Hartman 
and Levan published the results 
of their experiments on stress con
centrations and F r o c h t a·nd 
Guernsey were working on the 
determinator of internal stresses. 

Mention should be made of the 
Society for Experimental Stress 
Analysis. Since the beginning in 
1943, it has been prominent in the 
Photoelasticity field . Even though 
it does not sponsor the actual 
experiments, it has kept Photo
elasticity up to date by publish
ing all experiments involving Pho
toelasticity in volumes that are 
published about every three 
months. 

In the last five years Photoelas
ticity has not changed experiment
ally or theoretically, but has been 
applied to :my object that is sub
jected to stress, such as bridges, 
railways, buildings, m a c h i n e 
parts, rockets and automotive 
parts. In recent years it has also 
been applied to analysis of the 
mechanical properties of new tex
tiles, plastics and synthetics that 

(Continued on page 16) 
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Result: "Cushion Recoil" provides a 
dramatically smoother ride 
in 1963 Ford-built cars 

The challenge given Ford engineers was to design suspensions 
that would permit wheels virtually to roll with the punches-not 
only in a vertical plane but fore-and-aft as well. Conventional 
suspension systems provide only a partial solution to road shocks 
by limiting wheel recoil to an up-and-down motion. 

The solution? Exclusive Cushion Recoil suspension design in all 
Ford-built cars for '63! Cushion Recoil, with cushioning action 
in a fore-and-aft plane as well as vertical, smothers the jars and 
jolts of rough roads, adds to your comfort, safety, and driving 
pleasure. Even the thump of freeway tar strips is reduced, and 
on deeply rutted roads you experience better control of the car. 
Furthermore, your Ford-built car is spared the wear and tear of 
road-induced vibration. 

SOAKS UP ROAD SHOCK. Exclusive Ford 
Motor Company Cushion Recoil action moves 
back as well as up for a smoother ride, 

MOTOR COMPANY 
The American Road, Dearborn, Michigan 

Another assignment completed-one more example of engineer- WHERE ENGINEERING LEADERSHIP 

ing excellence at Ford and new ideas for the American Road. BRINGS vou BETTER-BUILT CARS 



Engineering News 

C-141 ST AR LIFTER 
Key to the self-sufficiency of 

the Air Force's new C-141 Star 
Lifter is an auxiliary power unit 
which will supply power to start 
the fan-jet engines and keep elec
trical accessories and heating-air
conditioning systems operating on 
the ground. 

Produced by Garrett-AiRe
search, Phoenix, Arizona, the first 
of these small gas turbine engines 
will arrive next week at the Lock
heed-Georgia Company at Mari
etta, Georgia, a division of the 
Lockheed Aircraft Corporation. 
The unit, which will be mounted 
in the wheel well of the C-141, is 
a source of both pneumatic and 
shaft power. 

Lockheed is prime contractor 
on the fast, ocean-spanning cargo
troop carrier, which makes its 
first flight late this year. The 
Aeronautical Systems Division 
(Air Force Systems Command) , 
through its C-141 Systems Pro
gram Office operating at Wright
Patterson Air Force Base, directs 
development and procurement of 
the C-141 Star Lifter for use by 
the Military Air Transport Serv
ice. This big plane is the first to 
be designed, from inception, for 
duty both as a military airlifter 
and for FAA certification as a 
commercial airfreighter. 

Shaft power, up to 100 horse
power, from the AiResearch aux
iliary power unit turbine will 
drive an alternator to provide 
electricity for accessories and 
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components while the main air
craft engines (four Pratt and 
Whitney TF33-P-7 turbofans) are 
shut off. 

Compressed air-144 pounds 
per minute at a pressure ratio of 
4:1-will be used to power air
conditioning and heating systems 
on the ground and to start the 
main jet engines through AiRe
search air turbine starters. 

On-board small gas turbines
or auxiliary power units-were 
first produced by AiResearch for 
Navy flying boats in 194 7 and to
day many military, commercial, 
and private transport aircraft use 
this concept and equipment. 

For the flexible missions of the 
C-141, AiResearch engineered an 
integrated pneumatic system that 
is powered by the gas turbine and 
includes the air turbine engine 
starters and more than 30 con
trol valves for the environme·ntal 
system. 

Air-conditioning and pressuriz
ation systems for the new Lock
heed plane are produced at the 
AiResearch Los Angeles plant 
while turbomachinery and pneu
matic controls are built at the 
Phoenix plant. 

The small gas turbine itself is 
a small cousin to the C-141's main 
jet engines and includes similar 
components-a compressor, a 
power turbine and accessories. 
Weighing only 260 pounds, the 
turbine produces 100 shaft horse
power, or 215 air horsepower, or 
a combination of 127 air and 32 
shaft horsepower. 

STEVE RICHARDS, C.E. '65 

The compressor in the AiRe
search turbine provides com
pressed air to drive the turbine 
and to bleed for pneumatic 
power. It is a two-stage centrifu
gal type with two radial outward 
flow impellers. 

The power turbine includes the 
turbine wheel, plenum and torus, 
and a combustion chamber. The 
plenum receives the compressor 
discharge air and surrounds the 
torus and combustion chamber. 
The torus d irects hot combustion 
gases through f i x e d nozzles 
against the turbine wheel. 

The impellers and turbine 
wheel, mounted on a common ro
tating shaft, are the major moving 
parts in the turbine and reach a 
speed of 42,000 rpm. Nominal 
shaft output of the engine is 6000 
rpm. 

Fully automatic, the AiRe
search gas turbine on-board the 
C-141 is equipped with a control 
system which sequences starting, 
fuel control and ignition to pro
vide a stable starting cycle re
quiring only a single switch. 

Other controls provide continu
ous adjustment of compressor 
bleed load and shaft speed. A load 
control thermostat prevents oper
ations at excessive temperatures. 

The auxiliary turbine will start 
easily at any time, even while the 
turbine is decelerating, in climate 
extremes between -65 °F and 
+ 130°F , and at any elevation up 
to 10,000 feet . 

Burning fuel from the C-141's 
supply tanks, the little turbine 

THE MISSOURI SHAMROCK 



consumes 1.26 pounds per horse
power hour-or about 20 gallons 
for a typical 30-minute stop. 

The on-board small gas turbine 
for the C-141 is the newest engine 
in a family of AiResearch turbines 
which range from 50 to 800 horse
power. 

Tagged the model GTCP85-
106, its development was com
pleted last November after 20 
months of research and develop
ment at the AiR esearch P hoenix 
plant where 10,000 small gas tur
bines have been produced. 

Since their first installation in 
1947, more than 3000 of these re
liable auxiliary power units have 
been operating successfully on
board aircraft including Lock
heed's C-130, Electra, and Jet 
Star. 

PRECISION MEASUREMENT OF 
SPACE AGE 

Playing roles undreamed of in 
the age of flash powder and lens 
cap photography, glass photo
graphic plates are finding increas
ing use in space-age precision 
measurement. 

J. Mason Burnham, of Eastman 
Kodak's plate manufacturing di
vision, detailed their properties 
and applications in a paper pre
sented at the annual convention 
of the American Society of Pho
togrammetry in Washingto'n, D.C. 

The best possible dimensional 
stability, micro-flatness, and re
sistance to humidity changes are 
only a few of the properties that 
make glass plates invaluable tools 
for measurement of missile and 
space vehicle trajectories, aerial 
photography, and astronomical 
measurement, Burnham said. A 
wide range of photographic emul
sions coated on plates increases 
their versatility for many types of 
measurement. 

Plates can be purchased which 
deviate only two millionths of an 
inch per inch from a true plane. 

A number of camera systems 
have been devised to take ad
vantage of these characteristics. 
Automatic aerial plate cameras 
are used for mav.y types of aerial 

MAY, 1963 

survey work in Europe and the 
Western Hemisphere. These cam
eras carry unexposed plates in 
magazines and insert them in the 
exposure p 1 an e automatically, 
which makes taking a long series 
of exposures as easy as it would 
be with flexible film. Additional 
light-tight magazines, filled in the 
darkroom, can be interchanged on 
the camera during flight. 

Land-based cameras are the 
largest modern users of plates, 
Burnham said. Space vehicle 
positions and extremely accurate 
geographic locations on the earth 
are determined by means of two 
such camera systems. In many 
cases accurate mathematical data 
is taken directly from the camera 
record. 

Fine grain, high resolving 
power emulsions on glass find 
wide use as positives in stereo 
mapping from aerial photographic 
negatives. 

Burnham outlined specifica
tions and dimensions of plates 
available for aerial photography. 
They range from .060 to .250 of 
an inch in thickness and from 45 
by 60 millimeters to 12 by 12 
inches in size. 

NEW STEEL ALLOY 
A strong new alloy is playing a 

role in safety experiments where 
jet airliners, either on landing or 
on an aborted take-off, are caught 
and smoothly stopped without 
harm to planes or passengers. 

Feasibility experiments, con
ducted by the Federal Aviation 
Agency, tested aircraft arresting 
gear designed by All American 
Engineering Company, Wilming
ton, Delaware. The aim is to pre
vent take-off and landing crashes 
due to overrun of the runway. 

The new alloy-Allegheny Lud
lum Steel Corporation's Almar 18 
steel-is used to produce tail 
hooks for big jets. In emergen
cies, the tail hook can be caught 
on a cable and the plane slowly 
stopped. 

Almar steel is a mar-aging 
metal with super high strength 
and toughness. It can be hard-

ened with a simplified heat treat
ment. Its superior strength is re
quired because of the high energy 
which must be absorbed in stop
ping the big jet airliners. 

The gear is composed of a cable 
lying across the runway and con
necting to loose fitting pistons in 
water-filled tubes buried on each 
side of the runway. Braking force 
is provided by the pistons drag
ging through water in the tubes 
or cylinders. 

The safety hook is bolted to the 
underpart of the plane's fuselage . 
In an emergency the one end is 
freed to drop to the runway 
where it hooks on the cable. The 
140-pound assembly consists of a 
hook attached to a shank 10-feet 
long, 14-inches wide and ½-inch 
thick. A forging is welded to the 
end to hold the part that hooks on 
to the cable. 

During recent feasibility ex
periments the system successfully 
stopped a 350,000-pound test dolly 
which was accelerated to 115 
knots (132.480 mph) by a turbo
cat launcher. The weight exceeds 
that of the heaviest jet. However, 
the test equipment could not pro
pel the dolly at speeds in the 130-
knot range normally achieved by 
the larger 300,000-pound jets dur
ing take-off runs. 

In another test, a jet aircraft 
weighing 220,000 pounds and 
moving on the runway at a 130-
knot (149.760 mph) speed was 
brought to a smooth, gentle stop 
within 1,750 feet. 

The arresting gear principle 
can be traced to aircraft carriers 
where the hook and cable concept 
is used to abruptly stop planes 
within 300 feet after they land on 
deck. In the carrier operation, 
pilots must withstand a severe 
jolt. 

For civilian applications, how
ever, the equipment must be ca
pable of smooth arrestment. Air
liner passengers are not equipped 
to stand the jolt that pilots get 
aboard aircraft carriers. 

During the recent FAA feasi
bility experiments, no passenger 
discomfort resulted from the 
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V DO YOU want to help publish the best magazine 
on campus? 

v DO YOU want to get some good practical ex
perience that will help you in later life and that 
will look good on your record? 

v DO YOU like to w rite or interview or photograph 
or edit engineering news? 

v IF YOU can answer yes to the above questions, 
then contact: 

BOB FLEMMING 
405 Kentucky Ave. 
GI 3-8429 

v HE WILL interview you for any of the following 
SHAMROCK positions: 

• PHOTOGRAPHER 

• NEWS EDITOR 

• EDITORIAL ASSISTANT 

• NATIONAL ADVERTISING MANAGER 

• SECRETARY (fema1e.) 

• CIRCULATION MANAGER 

P.S. Contributions of photographs and student 
written articles are welcomed by the staff. 

smooth deceleration to zero knots 
over a 1,750-foot distance. 

COMPOSITE 
SUPERCONDUCTIVE WIRE 

Tubular sheathed superconduc
tive wire which has more than 
twice the field strength of zir
conium-columbium wire and can 
be used at temperatures as high 
as 18.5 deg. K is now being pro
duced in finished sizes by Supe
rior Tube Company, Norristown, 
Pa. 

Superconductive materials, em
ployed principally as windings for 
solenoid magnets, permit estab
lishment of very high magnetic 
fields . Virtually no power is re
quired to sustain the magnetic 
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field once formed. 
The composite wire produced 

by Superior is available in both 
single and multiple sheath form. 
The multiple sheath material has 
an additional advantage in that 
the outer sheath, which acts as an 
insulating layer offering high 
electrical resistance, provides bet
ter thermal conductivity than 
non-metallic insulation. Thus the 
entire magnet can be maintained 
more readily at super-cooled tem
peratures. 

The single sheath wire is made 
by drawing unalloyed columbium 
tubing over columbium-tin pow
der mixtures. At present the 
powder mixture u sed is 75 per 
cent columbium and 25 per cent 

tin. Multiple sheath wire is made 
by drawing an outer tube of 
Monel metal and an inner tube of 
columbium over the same mix
ture. In addition, Superior is ex
perimenting with the stainless 
steel grades for the outer sheath. 

After being formed into mag
netic coils, the superconductive 
wire is fired so that the core will 
form the intermetallic compound 
Cb3Sn. It has been found that 
powders fused after the solenoid 
magnet is wound will produce 
greater magnetic fields than pre
fired powders. When the magnet 
is cooled to extremely low tem
peratures by immersion in a li
quid gas it will ge·nerate a tre
mendous magnetic field w h e n . 
activated. 

DUMONT CAMERAS 
The D u Mont 453 series cam

eras have the exclusive advan
tage of continuously variable ob
ject-to-image ratios from 1:1 to 
1:0.7 with one lens and without 
use of tools, spacers, or gauges. 
Focusing is precise at any ratio. 

Though the basic cameras util
ize 3¼" by 4¼" polaroid backs, 
other backs may be interchanged 
for r ecords from 4" x 5" to 
35mm. Records are non-reversed, 
and there is a dark slide for anti
fog back changing. The cathode
ray screen may be comfortably 
viewed during recording at a 
convenient angle, and the barrel 
of the camera is adjustable with
in the bezel clamp for compensa
tion of the depths of the cathode
ray tube. 

With a wide range of versatile 
accessories the new camera can 
be shipped from stock. 

LOW COST 
ORGANIC RELEASE COATINGS 

The material is supplied as a 
clear fluid which forms a cured 
film after catalysis and heat cure. 
It is used with a special catalyst 
identified as SS-4078c. In its ap
plication to polyethylene coated 
cartons, SS-4076 is "printed" on 

(Continued on page 16) 
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Advanced solution to a heat transfer problem 
Complex, long durati on sate llites a nd manned spacecraft 
mu s t ge t rid of la rge amo unts of internally produced heat. 
Th rough unique fabri cation techniques and know-how with 
exo ti c material s, Garrett-AiResearch is bu ilding ac ti ve (fluid 
cycle) rad ia tor systems for cooling space veh icles. 

Garre tt is also developing heat transfer systems for appli
cat ions from cryoge ni c tempera tures to 2000°F, using hea t 
tran sfer fluid s such as Coolanol 139, Freon 21, FC-75, mer
cury and alka li liquid metal s in cluding potassium, rubidium 
and cesium. 

Thi s criti cal development work is suppo rted by more than 
a quarter century of Garre tt heat tran sfer experien ce. I t is 
one more example of Ga rre tt' s proved capabili ty in the design 
and production of vita l sys tem s and their compo nents for 
spacecraft, mi ssile, aircraft, electron ic, nuclear and industrial 
appli ca ti ons . 

For furth er info rma tion abou t the many interesting projec t 
areas a nd career opportun ities at The Gar re tt Corporation , 
write to Mr. G.D. Brad ley in Los Angeles. Garrett is a n equa l 
opportunity employer. 

THE GARRETT CORPORATION • AiResea r ch Manufacturing Divisions • Los Angeles 9 , 

C alifornia • Phoenix , Arizona • other divisio n s a nd subsidiaries : Airsupply-Aero Engineer

ing • A i Research Aviation Service • Garrett Supply• Air Cru ise r s • AiResearch Industrial 

• Garrett Manufactu r ing Limited • Garrett International S . A. • Garrett (Japan) Limited 



THE DEVELOPMENT OF 
PHOTOELASTICITY 

(Continued from page 10) 
are so much in use today. 

Photoelasticity, as it is today, is 
the result of 150 years of research 
and experimentation. It was de
rived from an experiment in light 
defraction and has developed into 
the most simple, complete, and 
accurate means of stress analysis 
in use today. Many scientists 
have been involved in this devel
opment, but to mention all of 
them would be superfluous, con
sidering the purpose of this writ
ing. 

ENGINEERING NEWS 
(Continued from page 14) 

the spout area as part of the con
verting operation. 

General Electric is optimistic 
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~ CIVIL ENGINEERS: 
Prepare for your future in highway 

engineering - get the facts about new 
DEEP-STRENGTH (Asphalt-Base) pavement 

Modern pavement engineering has taken a "giant step 
forward" with DEEP-STRENGTH Asphalt construction for new 

roads and streets. There is a growing need for engineers 
with a solid background in the fundamentals of Asphalt 

technology and pavement construction as new Inter
state and other superhighways in all parts of the 

country are being built with advanced design 
DEEP-STRENGTH Asphalt pavement. 

Your contribution- and reward-in our nation's 
vast road-building program can depend on your 

knowledge of modern Asphalt technology. So 
prepare for your future now. Write us today . 

THE ASPHALT INSTITUTE, College Park , Maryland 

~---------------------, I I THE ASPHALT INSTITUTE, College Park, Md. 

I Gentlemen: Please send me your free student 
I library on Asphalt Construction and Technology . 
I I NAME _____ ______ CLASS __ _ 

I ADDRESS ____ __________ _ 

I '·1 CITY _________ STATE _____ _ 

l SCHDDL---------------

L------- - ------------ -~ 

that because of its superior per
formance and lower in-use cost, 
SS-4076 will compete directly 
with low cost organic release 
coatings in a variety of packag
ing applications in which these 
materials have traditionally been 
used. The new silicone is current
ly being tested for other release 
applications, particularly in the 
manufacture and packaging of 
tacky materials such as synthetic 
rubber, plastics and foods as well 
-as newly designed packaging of 
non-tacky materials. 

PRINCIPALS OF 
TWA TERMINAL 

PROJECT 
Principals on the TWA job are: 

Architect, Eero Saarinen & As
sociates; Supervising Resident Ar-

chitect, Ralph Yeakel; Consulting 
Engineers-Ammann & Whitney, 
Boyd G. Anderson, Senior Part
ner in charge and Donald Pierce, 
associate. Abba Tor, Walter Sha
piro, Harold Birnbaum-in charge 
of principal structure design and 
supervision for Ammann & Whit
ney; General Contractor, Grove, 
Shepherd, W i 1 s o n and .. Kruge, 
Inc.; E. P. Littlejohn in charge of 
project; Kenneth P. Morris, Field 
Project Manager; Anthony Coyle, 
Project Engineer; Robert Ingram, 
C h i e f Field Engineer; Donald 
Mow, Office Engineer; Vladimir 
Petrovitch, Chief of Design and 
Development of Buttresses and 
Shells; Richard Tausanovitch, As
sistant Chief; Frank Cozzoleno, 
Superintendent of Concrete-all 
for Grove, Shephard, Wilson and 
Kruge. Testing: Haller Testing 
Laboratories, Inc. 
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Our gasoline isn't 
good enough for 
some people ... us 
We like to think that American Oil products are 

the best you can buy. And they are . We also like 

to think we can improve the quality of our prod

ucts without increasing the cost to the consumer. 

And we do. Consistently. 

A considerable amount of work is done in 

testing catalysts and searching for those which 

will help produce the types of gasoline our cus

tomers want at the price they can afford. 

One of the people engaged in the research and 

development of our manufacturing processes is 

John Mitchell, 24, a graduate Chemical Engineer 

from the University of Texas. 

The opportunities for bright young scientists 

like John Mitchell are virtually unlimited at 

American Oil. American Oil offers a wide range 

of new research opportunities for : Chemists

analytical, electrochemical, physical, and organic; 

Engineers-chemical, mechanical, and metallur

gical; Masters in Business Administration with 

an engineering (preferably chemical) or science 

background; Mathematicians; Physicists. 

For complete information about interesting 

careers in the Research and Development Depart

ment, write: J. H . Strange, American Oil Company, 

P. 0. Box 431, Whiting, Indiana. 

IN ADDITION TO FAR-REACH I NG PROGRAMS INVOLVING FUELS, 
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS 
AFFILIATE, AMOCO CHEMICALS, ARE ENGAGED IN SUCH DIVERSIFIED 
RESEARCH AND DEVELOPMENT PROJECTS AS : 

Organic ions under electron impact • Radiation-induced reactions • 
Physiochemical nature of catalysts • Fuel cells • Novel separations 
by gas chromatography • Application of computers to complex technical 
problems • Synthesis and potential applications for aromatic acids • 
Combustion phenomena • Design and economics: new uses for present 
products, new products, new processes • Corrosion mechanisms • 
Development of new types of surface coatings. 

STANDARD OIL DIVlSION 
AMERICAN OIL COMPANY 
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Life of a Joke 
1 minute: Freshman thinks of 

a joke and tells it one night to his 
girl friend. 

1 day: Joke circulates through 
the women's dorm and senior en
gineer overhears it. 

1 week: Senior sends joke in 
to humor editor, claiming origina
tion to himself. Humor editor 
thinks joke is miserable, but 
since deadline has been set up one 
day and he is desperate for five 
more lines he decides to u se it. 

1 month: Joke appears at bot
tom of gag page. Humor editor is 
forced into exile. 

1 year: Joke circulates through 
every engineering college maga
zine from Alabama to Canada, 
and from New York to Washing
ton. 

2 years: Gag writer for a radio 
program finds local college maga
zine on a bus and sees joke there
in. Joke appears on next week's 
program. Gag writer loses union 
card. 

2½ years: Reader's Digest 
prints joke from radio program. 

4 years: College professor final
ly gets around to reading the is
sue of Reader's Digest and laughs 
heartily at joke. 

5-30 years: College professor 
uses joke to start off his lectures 
at beginning of each term. 

35 years: Joke passes on as does 
college professor. 
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Judge: "Officer, what makes 
you think this man is drunk?" 

Officer: "Well, judge, I didn't 
bother him when he staggered 
down the street or when he fell 
flat on his face, but when he put 
a nickel in the mailbox, looked 
up at the clock on the Baptist 
Church and said, 'My God, I've 
lost 14 pounds,' I brought him in." 

"'" Advice to professors: "Vary the 
monotony." 

"Don't interrupt,'' said the can
nibal, "I'm saying grace." 

"'" Irritated Prof: If there are any 
morons in this room, please stand 
up. 

A long silence, and a lone fresh
man rose. 

Professor: What, do you con
sider yourself a moron? 

Frosh: Well, not exactly, sir, 
but I do hate to see you standing 
all alone. 

Prosecutor: "Now tell the court 
how you came to take the car." 

Defendant: "Well the car was 
parked in front of the cemetery. 
So naturally I thought the owner 
was dead." 

"'" PHI--expressed condition. 
Ex: I'd go away Phi had the 

money. 

Bob Jones went into a ladies' 
wear shop and looked about in 
helpless bewilderment. 

"May I help you, sir?" asked a 
sales girl. 

"Yes, I'd like an-er-ah-a corset 
for my wife," he replied. "What 
bust, sir?" asked the girl. "Oh, 
nothing," Bob assured her, "noth
ing at all. It just wore out." 

"'" 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 gott a pretty 
good hold on thish key. You try 
and grab the housh." 

"'" "Halt, who goes there?" 
"American." 
"Advance and recite the sec

ond verse of 'The Star Spangled 
Banner'." 

"I don't know it." 
Proceed, American." 

"'" A missionary traveling through 
the jungle met a cannibal. Flight 
was hopeless, so he fell to his 
knees in anxious prayer. 

A few moments later he was 
greatly comforted to see the can
nibal kneeling beside him. 

"Dear brother," said the mis
sionary, "how delightful it is to 
join you in prayer, when a mo
ment ago I feared for my life." 

THE MISSOURI SHAMROCK 



This kind of engineer designs jobs instead of things 

Once upon a time there was a creature known to jokesmiths as " the efficiency expert." When he wasn't being 
laughed at, he was being hated. Kodak felt sorry for the poor guy and hoped that in time he could be 
developed into an honored , weight-pulling professional. That was long ago. 

We were then and are much more today a very highly diversified manufacturer. We need mechanical , electri 
cal , chemical , electronic , optical , etc ., etc. engineers to design equipment and processes and products for 
our many kinds of plants, and make it all work. But all the inanimate objects they mastermind eventually 
have to link up with people in some fashion or other-the people who work in the plants , the people who 
manage the plants, and the people who buy the products. That 's why we need " industrial engineers." 

A Kodak industrial engineer learns mathematical model -building and Monte Carlo computer techniques . He 
uses t he photographic techniques that we urge upon other manufacturing companies. He collaborates with 
medicos in physiological measurements, with architects , with sales executives, with manufacturing executives , 
with his boss (G. H. Gustat, behind the desk above, one of the Fellows of the American Institute of Industrial 
Engineers). He starts fast. Don Wagner (M.S.I.E. , Northwestern '61) had 4 dissimilar projects going the day 
the above picture was sneaked . He is not atypical . Want to be one? 

I IB@@@fu I 
EASTMAN KODAK COMPANY · Business & Technical Personnel Department 

ROCHESTER 4, N.Y. ■ An equal-opportunity employer. 
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An Interview 
with G.E.'s 

F. K. McCune, 
Vice President, 

Engineering 

As Vi« • President-Engineering, 
Francis K. McCune is charged with 
ensuring the effective develop• 
men!, use and direction of General 
Electric's engineering talent. Mr. 
McCune holds a degree in elec
trical engineering and began his 
career with the Company as a 
student engineer. 

For complete information on 
opportunities for engineers 
at General Electric, write 
to: Personalized Career 
Planning, General El e ctric 
Company, Section 699- 07, 
Schenectady 5, N. Y. 

How Industry Tempers 
Theory with Practice 
to Get Good Design 

Q. Mr. McCune, how do you define engineering design? 

A. First let's look at what engineering really is. The National Society of Profes
sional Engineers calls it " the creation of technical things and services useful to 
man." I would paraphrase that to add an industry emphasis: engineering is linking 
an ability to do with specific customer needs and wants. The link is an engineering 
design of a useful product or service. 

Q. In the light of this definition, how can the young engineer prepare himself 
for industry? 

A. In college he should absorb as much theory as possible and begin to develop 
certain attitudes that will help him later in his profession. The raw material for a 
design, information, flows from three general fund s : Scientific Knowledge of 
Nature; Engineering Technology ; and what I call simply Other Relevant Informa
tion. Academi c training places heavy emphasis on the firs t two areas, as it should. 
Engineers in industry draw heavily on theorems, codified information , and signifi
cant recorded experience basic to engineering disciplines taught in college. The 
undergradu ate mu st become knowledgeable in these areas and skilled in the ways of 
using this information , because he will have little time to learn this after graduation. 
He also must develop a responsive a ttitude toward the third fund. 

Q. As you say, we learn theory in college, but where do we get the "Other 
Relevant lnformation"-the third fund you mentioned? 

A. This knowledge is obtained for the most part by actually doing enginee rin g 
work. This is information that must be applied to a design to make sure that it not 
only works, but tha t it also meets the needs and wants that prompted its considera
tion in the first place. For example, we can design refrigerators, turbines, co mputers, 
or miss ile guidance systems using only information from the firs t two fund s of 
knowledge- heat flow, vibration , electroni c th eory, e tc.-and they will work! But 
what about cost, reliability, appearance, size- will the prospective customer bu y 
them? The an swers to these important design qu es tions are to be found in the third 
fund; for example the information to determine optimum temperature ranges, to 
provide the features that appeal to users, or to select the best manufacturing 
processes. In college you can precondition yourself to seek and accept this sort of 
information, but only experience in industry can give you specific knowledge 
applicable to a given product. 

Q. Could you suggest other helpful attitudes we might develop? 

A. Remember, industry exists to serve the needs and wants of the market place, 
and the reasons for doing things a certain way ar ise from the whole spread of condi
tions which a given design has to satisfy. Learn how to enter into good working 
relationships with people. Much of the Other Relevant Information can be picked 
up only from others. Also train yourself to be alert and open-minded about your 
professional interests. In industry you'll be expected to learn quickly, keep abreast 
in your field, and to grow from assignment to assignment. Industry will give you the 
opportunity. Your inherent abilities and attitudes will largely decide your progress. 
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