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Every morning, 14 tons of glass "bulbs" 
go down to the production lines at the 
RCA Tube Plantin Lancaster, Pa. 

By evening, the bulbs are television picture 
tubes, their luminescent faces ready to glow 
,;...in television homes everywhere-with news, 
sports, entertainment, education, and major 
political events. 

Born of glass, metals, and chemicals, 
the picture tube comes to life through 
flame and intense heat. Its face is coated 
with fluorescent material-forming a 
screen on which an electron gun "paints" 
moving images. 

Each step is so delicately handled that, 
although RCA craftsmen are ·working with 
fragile glass, breakage is less than l %. 

Machines in RCA's Lancaster Tube Plant are designed for mass production 
of !(inescopes-television picture tubes-at lowest possible cost. 

Water, twice-distilled, is used to float 
the fluorescent material into place on the 
face of the tube, where it clings by molec
ular attraction-as an absolutely uniform 
and perfect coating. 

Every phase of manufacture conforms to 
scientific specifications established by RCA 
Laboratories. Result: Television tubes of 
highest perfection-assuring sharp, clear pic
tures on the screens of RCA Victor home 
television receivers. 

When in Radio City, New York, be sure to 
see the radio, television and electronic won
ders at RCA Exhibition Hall, 36 West 49th 
Street. Free admission. Radio Corporation of 
America,RCA Building,Radio City,N. Y.29. 

Continue your education 
with pay-at RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the worla.9s foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio re
ceivers ( including broadcast, short wave 
and FM· circuits, television, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating~ mobile communications 
equipment, relay systems. 

• Design of component parts such as 
coils, loudspeakers, capa~itors. 
• Development and design of new re
cording and reproducing methods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to National Recruiting Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineer.s and Physicists. 

• RADIO CORPORATION o, AMERICA 



There's something here 
no photograph could show 

Pictures could convey a clear idea of the 
buildings of Standard Oil's new research 
laboratory at Whiting, Indiana. We 
could also photograph the many new 
types of equipment for up-to-date pe
troleum research that are housed in the 
laboratory, one of the largest projects 
of its kind in the world. 

Or we could photograph the men who 
work here, many of whom have out
standing reputations in their fields. For 
many years, Standard Oil has looked 
for and has welcomed researchers and 

engineers of high professional compe
tence. We have created an intellectual 
climate which stimulates these men to 
do their finest work. 

But no photograph could show the 
basic idea that motivates Standard Oil 
research. It is simply this: our respon
sibility to the public and to ourselves 
makes it imperative that we keep mov
ing steadily forward. The new Whiting 
laboratory is but one evidence of Stand
ard Oil's intention to remain in the front 
rank of industrial research. 

Standard Oil Company 
(INDIANA) 

910 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 
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THE SALESMAN WffO CARRIED A GLASS PIPE I 

"TOOK AT THIS, Mr. Irvin!" said Joe 
L the salesman as he whisked a short 
length of glass pipe out of his briefcase. 

"This is one reason why our food prod
ucts are pure and clean. Right up to final 
inspection, they flow through Pyrex glass 
piping. We can see them all the time! 

"We can keep the pipes clean easily with
out taking them dow11. And when they're 
clean, we can see they're clean. And what's 
more, food and fruit acids don't attack glass, 

so there's no danger of spoiling the taste!" 
Glass pipe to guard the purity and quality 

of your product is only one of37,000 things 
we make at Corning Glass Works. 

We make the glass bowls for live best
selling coffee makers. We know the answers 
to a lot of questions about television because 
Corning has been making the glass parts 
for television from the start. And if you 
sold housewares, we could help you attract 
new customers with our Pyrex Flameware 

Double Boiler, made of the first glass ever 
specially developed to stand the extra shock 
of top-ol~stove cooking. 

In nearly a hundred years we've found 
ways to make 50,000 different kinds of 
glass. Some of them may someday help you 
improve production or cut costs. Others 
may suggest ways to make your product 
more desirable or useful to the people who 
buy it. Remember us when that day comes. 
Corning Glass Works, Corning, N. Y. 

IN PYREX WARE AND OTHER CONSUMER, TECHNICAL AND ELECTRICAL PRODUCTS ► CnnNING 
1/J l' fl fl S -

HPsPcllTh in lilass 
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You cAN a1 SURE .. ,F ITS \\estinghouse 

YOUR 

"Where shall I begin my career in industry to attain 
the highest degree of success?" 

Probably this question has.been running through your 
mind in recent months. 

To help you answer it-and bridge the gap between 
your college training and a successful career in industry 
-Westinghouse offers the Graduate Student Training 
Course. This program, in operation for over fifty years, 
has provided practical training for over 15,000 erigi
neering graduates. Its objectives are: 

1. To show how your college training can best be 
applied to industry. 

2. To help you find the type of work you like best 
and for which you are best fitted; the right man 
in the right job is of permanent benefit both to 
you and to us. 

3. To give you an understanding of W estingliouse 
-its products, operations and ma1iy avenues of 
opportunity. 

These objectives are realized through basic training· in 
industrial methods and organization, plus actual job as
signments to prepare the way for future responsibilities. 
Proof of the practical value of this course lies in the fact 
that the majority of key positions in Westinghouse are 
occupied by graduates of this course. c.10024 

Investigate the opportunities open to you at 
Westinghouse-begin planning your future 
today. Send for your free copy of the booklet, 
••Finding Your Place in Industry". 

OCTOBER, 1948 

To obtain copy of Finding Your Place in Industry, consult 
Placement Officer of your· university, or mail this coupon to: 

The District Educational Coordinator 
Westinghouse Electric Corporation 
411 North Seventh Street 
St. Louis 1, Missouri 

Name __________ ~----------

Colleg.~----------'Cours.,_ _____ _ 

Addres,~------------------

City ____________ Sta'te. _____ ~·-• 
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From lire cords 
lo football pants 

Do you know about 
nylon's other lives? 

Here's a surprise for those who think 
of nylon mainly in terms of stockings 
and lingerie. 

Nowadays, nylon fibers-twice as 
strong and half as heavy as the same 
size aluminum wire-are doing a vari
ety of jobs, better than any previously 
known fiber. Off Labrador, men are 
harpooning whales with nylon lines. 
In a New England textile mill, abra
sion-resistant nylon ropes now drive 
big "mule spinners" for periods ten 
times as long as other commercial 
materials, without a breakdown. Ny
lon fabrics are being used in every
thing from rugged automobile seat 
covers to delicately woven filter 
cloths. 

In its plastic form, nylon is used to 
make everything from unbreakable 
dishes to hypodermic needles. As a 
monofilament, it goes into a variety 
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You'll want to read 

this free booklet 

".Du Pont Company and the 
College Graduate" is just off the 
press in a completely revised 
edition. Fully illustrated-de
scribes opportunities in research, 
production, sales, and many 
other fields. Explains the plan 
of organization whereby indi
vidual ability is recognized and 
rewarded. Write for your copy 
today. Address: 2521 Nemours 
Building, Wilmington 98, Del. 

Nylon cords give giant truck and airplane 
tires the strength and elasticity to absorb tre
mendous impact shock without bruising. 

Woter won't hurt the nylon strings of this 
racquet. They resist breakage over an extended 
period of time. No tiny strands to fray. 

Nylon footboll uniforms, as worn by Bobby 
Jack Stuart, Army back, are not only tough 
wearing, but much lighter and quicker drying. 

Nylon research: 0. C. Wetmore, Ph.D. Phys: 
Ch., New York U. '44; D. A. Smith, B. S. 
Mech. Eng., Purdue '40; C. 0. King, Sc. D.
Ch. E., Mich. '43, charging experimental con
densation polymers to a spinning machine. 

of products from brush bristles to 
surgical sutures. 

Nylon owes its origin to a Du Pont 
fundamental research project begun 
in 1928. A group of scientists set out 
to find out how and why the mole
cules of certain substances polymer
ized · to form giant chainlike mole
cules. Hope of obtaining a new com
mercial fiber was first aroused when, 
two years later, a polymer was de
veloped which could be drawn out 
into a thin strand, like taffy candy. 
The complex problems which fol
lowed called for 'the services of over 
200 Du Pont men and women, among 
whom were some of America's most 
competent scientists and engineers. 

Research-a Maior Du Pont Activity 

Nylon is an excellent example of 
modern research at work at Du Pont. 
Young scientists joining the organi
zation now may share in other dis
coveries of outstanding importance. 
They may find opportunities in such 
challenging fields as finishes, coated 
fabrics and various fibers; synthetic 
organic chemicals, including fine 
chemicals; synthetic rubber; electro 
and agricultural chemicals; plastics; 
pigments and photographic film; and 
high pressure synthesis. 

Each of ten manufacturing depart
ments of Du Pont has its own staff 
and is operated much like a separate 
company. Within each, research 
men work in groups small enough 
to bring quick recognition of indi
vidual talent and capabilities. 

Year after year, young, inquiring 
minds come from leading U.S. schools 
of science and engineering to Du Pont 
-where individual ambition is 
matched with opportunity, coopera
tion and the type of friendly support 
that brings out the best in each 
person. 

~ •u:.u.1.,.T.Olf. 

BETTER THINGS FOR BETTER LIVING 

••. THROUGH CHEMISTRY 

More fads about Du Pont-Listen to "Cwalcade 

of America" Monday Nights, NBC Coast to Coast 
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Editorial 
The members of the Engineering Club and the staff of The Shamrock take this 

opportunity to welcome those new students who are wandering around the hallowed 
halls of the Engine School these Fall days. We'd like to welcome you and, in the 
process, tell you a bit about the College and the University as we see it. 

In the first place, you'll probably know by this time that you're in for a lot of 
work during your stretch here. The men who have preceded you treat the work as 
a rueful joke while talking about it, but don't believe everything you hear. Actually, 
the farther you go in the College, the more interesting the work becomes. Don't let 
them kid you, it's a lot of fun all wrapped up in that work. 

We're pretty proud of our College of Engineering here on the campus. It is a 
school that can hold its head high in every way, both academically and socially. On 
the faculty there are some really talented men. They're weary, most of them, after 
handling classes two and three times normal size for the better part of three years, but 
they are human and will prove to be good friends and advisors when you get to know 
them. They've got a lot to tell you, both in and out of class, so make sure that you 
learn as much of it as you can. 

This is a pretty big place, this University, bigger than it ever was designed to be. 
Classes are crowded and between classes the campus looks like the Grand Central Shut
tle at 4 :30 in the afternoon. With the overcrowding, the campus might have lost a 
good bit of the easy camaraderie which existed before the war so you'll probably feel 
we're a bit cold. That coldness is a thin veneer; we're glad to have you here as you'll 
find out after you've been here a while. 

We're busy, as you will be very soon, so the burden of making friends lies pretty 
well on your shoulders. Your best bet, we think, is to join your Engineers Club and 
also your individual professional society, whether it be Chemical, Mechanical, Electri
cal, Agricultural, or Civil. They don't take much of your time and the dividends 
you'll get will be well worth the few hours you'll have to invest each month. 

In this issue, we've attempted to give you some information about the College 
and a sample of what The Shamrock is. If we can give you a helping hand anytime, 
don't hesitate to ask one of us for that help. A little tip here and there can make the 
road a lot smoother. 

In closing, we'd like to say that the College is, in effect, yours and ours. It's what 
we've made it in our stay here and we'd like to feel that you'll do your bit to improve 
it anyway you can. You'll get a lot more fun and a better education if you join us in 
our activities here on campus. Good Luck to all of you! 

-J.B. 
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ENGINE CLUB 
By GENE BUESCHER 

The Engine Club, the second largest club on the cam- . 
pus, is ready to start another year of its program of social 
and cultural improvement. This statement is a cold, hard 
understatement. Actually, a list of all the activities of 
the Engine Club is such that it takes care of most of the 
extra-curricula activity time of its members. 

The meetings of the club occur every other Wednesday 
evening and at such other times as the president may des
ignate. The president, along with the rest . of the officers, 
is an elected official and not an appointee. Despite his 

slick style of the national magazines and contains most 
of the features that they have. The magazine contains 
articles by students and outstanding men in engineering 
on technical subjects, humor, engine school news, engi
neering society news, and many other features designed 
to keep you abreast of both the local and international 
scene. All this is just another of the functions sponsored 
by your Engine Club. 

But the Engine Club is not all technical. Indeed, it 
has one of the most aggres_sive social programs on the 

Regular Engine Club Meeting 

title, he is not the ruler of the organization; he is merely 
the director and elected representative of the club mem
bers. All final decisions of the club. __ are put to vote, and 
action on any proposal is ,based onirthis vote. You get 
the greater benefit and fun out of the organization be
cause you own and operate it. 

At the regular meetings of the club, not only are the 
decisions of the organization made and the business trans
acted, but entertainment is featured at each and every 
meeting. This entertainment is in the form of either guest 
speakers or movies designed to increase your professional 
knowledge in yours and other fields of engineering. · The 
speakers are chosen from leaders in the different fields of 
engineering. You cannot afford to miss these opportuni
ties for your own advancement. 

Another of the educational features of the club is the 
monthly magazine, Shamrock, the official publication of 
the Engineering Club. This magazine is published in the 
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campus. Smokers and beer busts are featured through
out the semester. After the meetings of the club, refresh
ments and cigarettes are free to the members of the club. 
These affairs are stag, but the club does not lack coed 
activities. The second week of November marks the 
time of the fall dance of the Engine Club. This is a good 
opportunity for you to meet the members of the faculty, 
fellow engine students, and give you a big affair to which 

· to bring the girl friend. 
Last year, the club added a new feature in its Christ

mas party. It features dancing in a nightclub atmosphere, 
game rooms, and plenty of mistletoe-truly a large eve
ning. This party was such an oustanding success that the 
club plans to repeat it this year. Although there is a 
small charge for this party and the St. Pat's affair, these 
are the only two activities that cost you money - an 
amount not even covering the cost of the affair. 

As you know, March brings the season of St. Pat; thus 
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it is only fitting that the Engine Club should honor their 
patron saint with a gala affair. The entire week is a 
round of affairs ending in the leading social activity of the 
campus-the St. Pat's Ball. Burrall Class at Stephens on 
Sunday morning starts the celebration, and from this day 
to the end of the festivities, all men are potential entrees 
in the beard-growing contest. On the night of the bar
becue, the winner of the contest has the privilege of kiss
ing the St. Pat's day queen. 

The St. Pat's queen has most of the eligible coeds in 
Columbia vying for the honor of being chosen, as it is 

Off To Serenade 

an honor second only to the homecoming queen. A week 
of hot competition through finals and semi-finals chooses 
the queen to reign over the ball. 

On Wednesday evening of St. Pat's week, there is a 
rollicking stag get-together culminating in a serenade of all 
of the girls' dormitories on the campus. Those still alive 
may attend the barbecue on the next evening. The fol
lowing Friday is open house day in the engine school and 
gives you an opportunity to grow erudite in technical jar
gon that only you and your fellow engineers can under
stand. 

During the week, there is the stunt of the year dis
played in front of the engine school. This is usually 
some mechanical contrivance beyond the ken of the fa
mous Rube Goldberg. 

Friday afternoon features the St. Pat's parade through 
Columbia streets. The parade ends on the campus and 
St. Pat himself knights his most worthy vassals in great 
pomp. 

Friday night is the All-school dance and Saturday aft
ernoon the Green Tea is held. 

OCTOBER, 1948 

Prize Winning Float 

Then comes the affair of the year-the St. Pat's Ball. 
Banquets, name bands, the crowning of the queen by 
St. Pat himself. So many things happening in one eve
ning that it will require several quiet evenings to recover 
from this one. The rest of the campus social . season is 
truly anti-climactic after this evening. 

This is not the end of the social season as far as the 
club is concerned. With the coming of warmer weather; 
the members of the club are familiar figures on Hinkson 
creek. 

This now is your Engine Club opened to all regularly 
enrolled students in the engine school. You have within 

St. Pat's Dance 

your hands the ability to join this club and fill your social 
and cultural program for the year. The dues of the club 
are nominal and the fun that you have is in direct pro
portion to the amount of work you care to exert. It is 
your club and you can make of it what you will. See 
you at the next meeting. 
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AUTO EFFICIENCY 
By CARL SNEED 

In the past, relatively little attention has been given in 
this country to automobile operating economy, but now in 
the face of increased gasoline costs, considerable experi
mental work is being directed to increased economy. When 
the high level of present demand for all types of fuel is 
contrasted with the availability of petroleum reserves and 
the projected costs of producing future automotive fuels, 
it seems certain that increasing costs of fuel will be the 
long term trend. The importance to economy of car 
weight, drive ratio, body shell shape, power-weight ratio, 
and even the individual driver is not to be minimized, 
but the scope of this article will be confined to factors in 
the engine that determine economy. 

The most important variable in the cycle of operation 
affecting economy is the compression ratio. The more 
that the fuel and air mixture can be compressed before 
combustion, the greater amount of expansion that can be 
obtained from the combustion products. Using specific 
fuel consumption (pounds of fuel required to develop a 
hp-hr) as an index of economy, the effect of compression 
ratio is shown in Fig. 1. The solid line curve is based 
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on the theoretical cycle and the broken line curve shows 
test values of best economy for actual engines that are 
relatively comparable. While actual engines are of course 
less efficient than the theoretical, the gap is narrowed as 

compression increases. This improvement is the result 
of decreasing dilution of the incoming mixture by the 
exhaust products remaining in the cylinder clearance vol
ume at the end of the exhaust stroke. There are obviously 
practical difficulties in increasing compression and they 
will be discussed in order of increasing complexity. 

Increased compression pressures require higher sec
ondary ignition coil voltage. A 12-volt electrical system 
can readily meet this problem. The higher temperature 
of the combustible mixture under increased compression 
causes greater susceptibility to preignition of the charge. 
The immediate cause of preignition is usually a faulty 
spark plug or combustion chamber deposits. The remedy 
can be found in spark plug and combustion chamber de
velopment with expected improvement in the cleanliness 
( in burning) of fuel. Substantial increase of compres
sion ratio will necessitate complete engine redesign be
cause of higher peak pressures during combustion. The 
need for increased rigidity is most apparent in the crank
case and it is impractical to stiffen the long straight eight 
and difficult with the six-cylinder engine. The V-8 form 
seems to be the next step since it is shorter, but the hori
zontally opposed engine will likely succeed it, due to in
herently better balance and still greater rigidity. 

A more serious limit of compression ratio is that of 
detonation. This is a form of combustion characterized 
by the burning of a portion of the mixture in the cylinder 
with explosive rapidity. The flame front is a shock wave 
of tremendous velocity involving small mass. Its sound 
gives rise to the synonymous knocking and pinging. Se
vere and sustained detonation results in loss of power, 
overheating, and damage to the engine. The usual cause 
of detonation is the existence of one or more of the fol
lowing conditions: high combustion pressure, high inlet 
air temperature, carbon and lead compound deposits, in
adequate combustion chamber cooling, and excessive spark 
advance when the fuel does not have sufficient resistance 
to detonation for the prevailing conditions. Compression 
ratios of 12 to 15 offer increases in economy of 40% over 
present ratios of 6 to 7, but the transition to these ratios 

(Continued on page 16) 
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, __ A_l_u_m_n_i_N_e_w_s __ ll ._ _P_o_st_W_, a_r_·E_x_p_a_n_si_o_n_ 
By LEON ARD W. LUTZ, M.E. '50 

Jack V. Garnett, B.S. in M.E. '48, is working in Barber
ton, 0., as a draftsman with the firm of Babcock and 
Wilcox. His address there is 247 5th St., N.W. 

William ·H. Maclay, B.S. in C.E. '11, is now ranching in 
Llano County, Tex., and growing citrus fruit in the Rio 
Grande Valley. His home is in Dallas at 3633 Overbrook 
Drive. 

Charles R. Fisher, B.S. in Ch.E. '24, is head of the 
Development Laboratories of the National Carbon Co., 
Inc., and has developed a railway signal cell on which 
the patent is pending. We wish to thank Fisher for his 
subscription to The Shamrock. His residence in Fremont, 
0., is 22 Whittaker Drive. 

Samuel H. Pollock, B.S. in E.E. '28, is assistant super
visor in the Overhead Engineering Dept. of the Kansas 
City Power and Light Co. His home address there is 
47 East 52nd St. 

Norman R. Lay, B.S. in M.E. '43, worked as a flight 
test engineer on the experimental test plane of the B-29 
type during the war and is now design engineer for the 
Boeing Airplane Co. in Wichita, Kan. He and his family 
make their home at 2619 Grail in Wichita. 

William Case, B.S. in M.E. '40, formerly was a project 
engineer with the Wright Aeronautical Corp., Woodridge, 
N. J., and assisted in testing the 18-cylinder engine and 
the Wright Turbo-Prop engine. Recently he moved west 
and is now with the Bureau of Reclamation at the Denver 
Federal Center, Denver, Colo. 

R. H. Gates, B.S. in E.E. '27, is Products Research En
gineer of the White-Rodgers Electric Co. in Saint Louis, 
Mo. He patented a humidifier for heating plants a few 
years ago. 

Warren H. Weisz, B.S. in Ch.E. '47, was married re-· 
cently to Miss Muza Tanner, who is also a graduate of 
the University. 

D. G. Marshall, B.S. in C.E. '38, holds the position of 
Assistant Resident Engineer with Sverdrup and Parcel, 
Inc., in Chicago, Ill. His home address in Chicago is 
8118 S. Green. 

Robert B. Hess, B.S. in M.E. '43, was formerly work
ing with the Moraine Products Division of General Motors 
Corp., Dayton, 0. He is now Specification and Com
ponents Engineer with the Emerson Electric Mfg. Co., 
Saint Louis, Mo. His address there is 822 Blossom Lane, 
Rock Hill, Mo. 

Walter B. Neidert, B.S. in Ch.E. '42, is an Associate 
Engineer with the Refining Dept., Process Engineering 
Division of the Phillips Petroleum Co., Bartlesville, Okla. 

William S. Robards, B.S. in E.E. '35, is working with 
the Brown Instrument Division of the .Minneapolis Honey
well Regulator Co., as Instrumentation Engineer. His 
home is in Milwaukee, Wis., at 4406 N. 26th. 

( Continued on page 26) 
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By KEN KUELLMER, M.E. '49 

The Good News is here! The post-war expansion pro
gram of the Engine School-$150,000 worth as the first 
bite-has been started. · The construction that is now in 
progress between the engineering laboratories and Lathrop 
Hall is the beginning of this program. 

The new addition began in July when the ground was 
broken. Of course, the plans had long since been drawn 
by the architects, Jamison and Spear!, of St. Louis. This 
extension to _the mechanical and electrical engineering lab
oratories will reach sixty-three feet beyond the present 
wall, thereby almost dou~ling the present laboratory floor 
space. 

The electrical section will extend sixty-three feet and 
will be just a little more than .thirty-nine feet wide. The 
mechanical section will be more than sixty-five feet wide. 
Both sections will have mezzanines which will be divided 

into rooms for research and experimentation. The mez
zanine rooms will be about thirteen feet wide and any
where from thirteen to twenty feet long. The mechanical 
section will have seven such rooms, the electrical section, 
five. 

The architecture will be similar to the present labs but 
concrete beam construction will be used in the new addi
tion. This type of construction has the advantage of 
lower cost and better availability. 

Although the exact use that will be made of the new 
extensions is not known, long range plans have been 
made. The electrical section will facilitate the handling 
of more laboratory classes simultaneously. A very press
ing need for more space is felt by the electrical engineer
ing students. Electronics and communications courses will 
be . the first of the advanced courses to be improved. 

In the mechanical section, space is provided for a 
number of improvements. Air flow equipment will be 

( Continued on page 18) 
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The History Of. ♦ ♦ 
A. I .. Ch .. E. 

The American Institute of Chemical Engineers is a 
professional society for chemical engineers who meet the 
qualifications necessary for membership. 

About forty years ago on June 22, 1908, forty men 
met at the Philadelphia Engineers Club and held the first 
meeting of the A. I. Ch. E. The membership has now 
grown to more than 8,000 of which seven of the original 
forty are still active members. The rate of increase of 
membership growth is still rising. At present, about 1,200 
members are being added to the society each year. 

Looking back to the origin of the Institute, it was the 
founder and editor of The Chemical Engineer, no longer 
published, Richard K. Mead, who, in 1905 wrote an edi
torial advocating the formation of an American Society 
of Chemical Engineers. For two years he had little re
sults and finally sent out a letter of inquiry to about fifty 
chemists. most of whom were engaged in industrial work, 
asking them if they thought it desirable that an Institute 
of Chemical Engineers be organized. Since a large por
tion of the replies were favorable to his inquiry, Mr. Mead 
called a meeting to be held June 21, 1907 in Atlantic City. 
About twenty chemists reported and appointed Chas. F. 
McKenna as temporary chairman and William M. Booth 
as temporary secretary. A discussion of the question as 
to whether it was desiral;>le to organize a society of chemi
cal engineers met with a considerable difference of opinion. 
It was then decided to wait for further discussion by a 
larger number of chemists. A committee was appointed 
of which Chas. F. McKenna was chairman, William M. 
Booth, secretary, the remaining members being J. C. Ol
sen, Arthur C. Little, Richard K. Mead, and William H. 
Walker. The committee drafted a letter which was mail
ed to 600 chemists in the United States and Canada. The 
letter asked their opinions as to the formation of such ;,i 

society, its title, advantages, the qualifications and limita
tions of membership, etc. 

About 187 replies were received. Seventy per cent of 
those who expressed a positive opinion were in favor of 
forming the proposed society. 

The Committee of Six felt that the results of this vote 
were too limited in number finally to decide whether to 
organize the new society. They then invited fifty chemists 
to join them in a discussion and final decision of the 
questions thus far raised. 

The Committee of Six, together with sixteen members 
of the Committee of Fifty, met in New York, January 
18, 1908, and discussed the advisability of organizing the 
society of chemical engineers. Early in the meeting Dr. 
Wiechman made the motion: "It is deemed to be the opin-
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ion of the present committee that an Institute of Chemi
cal Engineers be formed." The members present decided 
by an unanimous vote that a report of the discussion 
should be sent to all members of the Committee of Fifty 
and that a vote should be taken by mail on Dr. Wiech
man's motion. 

The Committee of Six considered the results of this 
vote as a mandate to organize a society named the Amer
ican Institute of Chemical Engineers. They therefore is
sued a call for a meeting to be held in Philadelphia, June 
22, 1908, for the purpose of organization. From this 
stems our present day organization. 

The student chapter of the A. I. Ch. E. at the Uni
versity of Missouri was organized February 18, 1932, with 
Dr. J. R. Lorah as Sponsor and Adviser. Meetings are 
now held on the second and fourth Wednesday nights of 
each month at 7 :30. Each meeting is preceded by a 
movie or a talk of special interest to every chemical en
gineering student. All chemical engineering students are 
urged to attend these meetings. 

♦ A. I. E. E. 

Sixty-four years ago in the city of Philadelphia the 
International Electrical Exposition was in progress. This 
exposition was a great gathering of men and machines 
for the purpose of showing the public the relatively nev, 
inventions and applications of the infant electrical in
dustry. 

There were many men expert in telegraphy and wire 
communication who felt the need of some kind of organi
zation to express themselves and their professions more 
effectively to the public. In England the telegraph engi
neers and electrians had already created the organization 
which was later to become the British Institute of Elec
trical Engineers. Five years earlier France had created 
the Societe Franciase des Electriciens. 

In the spring of 1884 a group was selected to draft 
the charter of the first official organization of the pro
fessional electrical engineers in the United States. This 
group did its work well and on May 13, 1884, the Amer
ican Institute of Electrical Engineers became a reality. 
The charter members' register includes many names fa
mous in American public life. Here are a few from one 
page: Alexander G. Bell, Elihu Thomson, J. Houston, 
Thomas A. Edison, Edwin Weston, Theodore Vail, Charles 
F. Brush, Elmer A. Sperry, Norvin Green. 

Among the rules adopted at the first meeting was one 
specifying that the object of the organization was to pro
mote the production and utilization of electricity by 
means of meetings for social intercourse, the reading and 
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discussion of papers, and the circulation to the members, 
by publication, of information thus obtained. The maga
zine Electrical Engineering is a result of the publication 
of these reports. It has become one of the foremost elec
trical engineering magazines in the world. 

The American Institute of Electrical Engineers brought 
many benefits to the public. In 1890 the standard wire 
gauge was adopted and in 1896 the National Electrical 
Code was adopted making it possible to standardize all 
circuits and parts used in building houses over the nation. 

In 1903 the A. I. E. E. opened the membership to stu
dent engineers. 

A. S. C. E. 

The American Society of Civil Engineers, national pro
fessional organization for Civil Engineers, is represented 
on this campus by an active Student Chapter. It is a 
group of students who meet monthly to become better ac
quainted with their professors, with the problems that 
will face them during and after the completion of their 
college course, and with each other. Every Civil Engi
neering student is welcome and is urged to attend the 
meetings of the chapter. This invitation is emphasized to 
freshmen by admitting them as full members without the 
$1 per year dues required of others. 

This will be a full year for A. S. C. E. with monthly 
meetings in Room 153 consisting of popular and technical 
addresses, student discussions, and motion pictures. The 
second annual dance is planned for the fall. Last year 
a dance was held just before Christmas in Room 153, 
Engineering Building. It proved to be a wonderful op
portunity to show that little blonde that an engineer 
isn't all slide rules and Pratt trusses. In the spring there 
will be a picnic with games and refreshments. The year 
will be brought to a fitting close by an annual banquet 
in May. 

Announcements of meetings and activities are posted in 
the A. S.- C. E. case in the front hall near the Dean's 
office. Watch this case for the announcement of the 
first meeting. 

Officers for the year are: President, Albert Hensley; 
Vice-President, Ben Ornburn; Secretary-Treasurer, John 
Wright; and Recording Secretary, Ronald Danzer. 

University of Missouri's Student Chapter of the Amer
ican Society of Civil Engineers was awarded a certificate 
of commendation for excellence in the effective and meri
torious conduct of its affairs during the past school year. 

Announcement of the award was made recently by 
Colonel William N. Carey, Executive Secretary of the 
Society, at its national headquarters in New York. 

This is the first time that the University of Missouri's 
Student Chapter has won such an award lauding the 
ability and professional diligence of its chapter officers, 
members and faculty advisor. 
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• A. S. M. E. 
The American Society of Mechani_cal Engineers is a 

national organization which is divided into three distinct 
branches: Student Branch, Junior Branch and the Senior 
Branch. A student chapter is active at the University 
of Missouri and the only requirement for membership is 
that the applicant be a student in Mechanical Engineer
ing. The yearly dues are $3 and cover the cost of a 
subscription to the organization's monthly technical jour
nal, Mechanical Engineering. 

The chapter at the Uni~ersity of Missouri is a social 
organization as well as a technical society. It gives the 
beginning engineer an opportunity to become better ac
quainted with his classmates and professors at the month
ly meetings and at the various picnics which the organi
zation sponsors. At the monthly meetings, well-prepared 
programs are presented which include motion pictures 
and lectures by the faculty and guests from professional 
engineering ranks. 

The present officers are: Donald Kraft, Chairman; Wil
liam D. Behen, Vice-Chairman. The faculty advisor is 
Prof. Jack Kimbrell. 
ulty advisor is Prof. Jack Kimbrell. 

All students in Mechanical Engineering who are inter
ested in obtaining engineering training not included in 
the curriculum should consider it to their best advantage 
to join the ASME at the earliest date possible and to 
participate in all of its activities. 

X. E. 

In the spring of 1922 two groups of civil engineering 
students at the University of Illinois, one calling itself 
Chi Epsilon and the other calling itself Chi Delta Chi, 
independently of each other took steps to petition the 
faculty for permission to establish an honorary civil engi
neering fraternity. As soon as the existence of the two 
groups became known to each other, plans were made 
to merge the two groups. Dean M. S. Ketchum, Pro
fessor Ira 0 . Baker, and Professor C. C. Williams, an 
honorary charter members, gave moral support to the 
idea of a departmental honorary fraternity, and on May 
20, 1922, the Council of the University granted permis
sion to the petitioning group of 22 charter members to 
found the Chi Epsilon Fraternity. 

In 1923 the petition to the State of Illinois to incor
porate the fraternity as a national honorary civil engi
neering fraternity was granted, and the certificate of in
corporation bore the date February 13, 1923. 

(Continued on page 14) 
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CHI EPSILON 
( Continued from page 13) 

Letters were sent to similar engineering organizations 
in the country, and as a result Chi Epsilon began to 
grow. At present there are a total of 24 chapters, the 
University of Missouri being the twelfth to be installed, 
February 24, 1934. 

Active membership is open to all students duly regis
tered in the civil engineering course and to students reg
istered in associated engineering courses related directly 
to civil engineering, who are ranked as juniors or seniors 
as shown by the college records and are in good and 
regular standing. The selection of active members is 
based upon scholarship, character, practicality, and so
ciability, the four requirements of a successful engineer. 

In addition to recognizing the student civil engineer 
and encouraging any movement which advances the best 
interest of engineering education in a general way, many 
chapters sponsor specific activities. Last year the Alpha 
Chapter of Missouri, for example, made a job survey 
of companies who employ civil engineers. Questionnaires 
were sent to the various companies and the information 
received was condensed and published in The Shamrock 
along with similar surveys taken by the other honorary 
fraternities in their respective fields. A float is entered 
each year in the gala engineering celebration of St. Pat's 
week (winning the trophy in 1947). 

Another interesting phase of activities is in keeping with 
the established custom of entertaining the guest speakers 
of the Student Chapter of ASCE. The entertainment 
provided is to have as Chi Epsilon's dinner guest, the 
speaker at the ASCE meeting. This affords an excellent 
opportunity to become acquainted with men who are 
leaders in their engineering field. 

At present the Alpha Chapter of Missouri has 16 active 
members, having as our faculty advisor Dr. R. B. B. 
Moorman and faculty members Professors G. K. Gillan, 
H. A. LaRue, L. J. Murphy, Harry Rubey, William Sang
ster, and Manford B. Tate. 

Pi Tau Sigma 
Firmly entrenched among the honorary fraternities here 

at the University of Missouri stands Pi Tau Sigma. Stu
dents of mechanical engineering know well the significance 
of these Greek letters. They identify a fraternity which 
is dedicated to fostering the high ideals of the engineer
ing profession and to stimulating undergraduates to higher 
standards of scholarship and leadership. Each spring se
mester Pi Tau Sigma offers an award to the . mechanical 
engineering student who has ·· made the highest average 
for his first three semesters work. 

The requirements for admission to this honorary fra
ternity are, for Seniors, a 2.5 average and, for Juniora, 
a 2.75 average. At present there are twenty-five active 
members and six honorary members. Members of the 
faculty who play an active part in the activities of Pi 
Tau Sigma are: Dr. R. L. Scorah, Mr. Ogden, Mr. Bo!-
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stad, Mr. Sneed, Mr. Kimbrell and Mr. Hall. Mr. Bol
stad and Mr. Ogden are the faculty advisors. 

Meetings of the organization are held once each month 
and include an address by a professional engineer or mem
ber of the faculty. In addition to these regularly sched
uled business meetings, several social meetings are held 
each year. 

The officers of Pi Tau Sigma are: Bill Goode, Presi
.dent; Lynton Wiener, Vice-President; W. Behen, Record
ing Secretary; Roy Tillerson, Corresponding Secretary; 
and John Palmer, Treasurer. 

Initiation to the fraternity will be held during the se
mester, probably in late November or in early December. 

Eta Kappa Nu 
Eta Kappa Nu, the national electrical engineering honor 

society, was founded in 1904 at the University of Illinois 
by a group headed by Maurice L. Carr. The aims and 
principles established by these men are the guides for 
the association. 

While the qualifications for membership distinctly stim
ulate and reward high scholarship, Eta Kappa Nu has 
a far broader purpose than merely to award a badge of 
distinction. As conceived by its founders and as carried 
forward by its membership for more than a generation, 
its aim is to assist its members throughout their lives in 
becoming better men in their chosen profession and better 
citizens. It is another purpose of the organization that 
its membership be a constructive force, helping fellow 
members and non-members alike in improving the stand
ards of the profession, the courses of instruction, and the 
institutions where its chapters are established. 

Each undergraduate chapter and each alumni chapter 
is carrying out these ideals in the manner best fitted to 
its individual needs. A national organization, elected 
by the chapters, exercises general supervision and corre
lates the efforts of these groups. A bi-monthly magazine 
keeps the members informed of the organization's activi
ties and provides a means of contact between graduates 
and undergraduates. 

It is the purpose of the Iota chapter of Eta Kappa 
Nu at the University of Missouri, as well as all other 
undergraduate and graduate chapters, to work with the 
student branch of the ,American Institute of Electrical 
Engineers, membership in which is open to all students 
in the school of electrical engineering. Eta Kappa Nu 
members recognize that progress in their profession must 
be paralleled by a steady growth of the A. I. E. E. and 
are cooperating to the utmost with the industry's profes
sional society; The alumni aid student branches and are 
active in A. I. E. E. committee work. Many of the 
nationol offices and committee memberships are held by 
them. 

Some of the accomplishments of Eta Kappa Nu are: 
aid student employment, awards for scholarship, coopera
tion with the profession, and promotion of college activi
ties. 

( Continued on page 20) 
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AUTO EFFICIENCY 
( Continued from page 10) 

depends not only upon economics of the auto industry but 
also on the production and wide distribution at a small 
premium of fuel having the necessary characteristics for 
such an engine. 

Improvement in economy at a particular compression 
ratio is possible through the use of leaner fuel mixtures 
than are now usual. The mixture control curve (Fig. 2) 
shows some interesting relationships of mixture when pow
er is held constant. The independent variable mixture 
strength is expressed as fuel-air ratio (pounds per pound) . 
The speed is held at a value corresponding to an automo
bile speed of nearly 40 mph and the power is considerably 
above that for level road. A mixture of 0.093 F / A is 
arbitrarily taken as typical of conventional metering for 
this power for purposes of discussion. Leaning the mix
ture from this point will produce the same power with 
less throttle opening as shown by decreased air consump
tion and lowered intake manifold absolute pressure. The 
mixture at which these curves reach a minimum is term
ed best power since this mixture produces the power with 
the least throttle opening. Further leaning will maintain 
the power only with increased throttle but the economy 
continues to improve until the minimum point of the 
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specific fuel consumption curve is reached. The mixture 
at this point is called best economy. In the absence of 
other factors, it would be desirable to operate an engine 
at best economy mixtures at all conditions except for en
richment to best power at full throttle. Such a curve of 
fuel metering is shown by the broken line of Fig. 3. There 
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are many reasons that this potential economy is not now 
approached in automotive service. The full line curve 
of Fig. 3 will arbitrarily be called typical of actual meter
ing. Rich mixtures in the idling range ( and for starting) 
are necessary and not an important factor in economy. 
Toward maximum powers the "typical" curve rises con
siderably. This enrichment is necessary to inhibit detona
tion in this engine at these manifold pressures largely 
through the cooling effect of this extra fuel ( see Fig. 2). 
It should be noted that mixture strength of itself ; is with 
ordinary fuels hardly a factor in detonation at all. Of 
course it is necessary in any case to suppress knocking, 
but it is very doubtful whether fuel enrichment is really 
the most economical way as it "wastes" fuel and cuts 
power considerably. 

The elimination of knocking through improved fuels 
at an economic cost is the happiest answer and offers 
promise. Expedient methods include injection of water 
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or alcohol-water-lead mixtures in place of the enrichment 
or the use of dual fuel systems using low and high knock 
rating fuels as needed. The most important possibilities 
for economy exist at part throttle powers where detona
tion is not a factor. At these conditions, unstable engine 
operation is likely to occur at best economy mixtures. In
stability can be attacked on several fronts. Spark plug 
electrode voltage, temperature, and reach ( into combustion 
chamber) can all be increased. Reasonably uniform dis
tribution of fuel and air to the cylinders is necessary. Fuel 
development with respect to ignitability will help and 
carburetor metering can be improved in regard to this 
range. In burning really lean mixtures, cylinder scaveng
ing will require improvement. The possibilities of the use 
of leaner mixtures are almost as great as the economies 
of high· compression although the imponderables involved 
in actual service are greater. 

It is possible that there would be a fairly wide accep
tance of a much lighter car with smaller overall dimen
sions but "standard" seating room powered by an engine 
of perhaps 65 hp. If such a car can find a market and 
weather development to high compression and lean meter
ing a normal tank mileage of 45 mph is reasonable. 
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Engineering Students 

"PATHS of Opportunity in U.S. 
Steel" explains the opportuni

ties for the college graduate with 
United States Steel Corporation. 

It describes the operations of the 
five major divisions of the Corpo
ration. Explains the training pro
gram - shows how it provides a 
sound foundation for future pro
gress. 

U. S. Steel's promotion policy is 
explained. And interesting ex
amples of the technical progress of 
the various subsidiaries are given. 

Whether your field is mechani
cal, electrical, metallurgical, civil, 
chemical, industrial, mining, com
bustion, welding, lubrication, in
strument, safety or transportation 
engineering, you will want to read 
this interesting book about the op
portunities offered you by United 
States Steel. • 

You can secure a copy through 
your Placement Officer. 

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

UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY 

UNITED STATES STEEL 
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BUY, SELL, OR TRADE 
' 

MOTOR CYCLES 

CARS 

Or What Have You? 

·********: 

Also 

General Brake_ Repair and 

Motor Service 

·********-

GEORGE MORROW'S 
GARAGE 

Phone 9585 

Hy. 40 Sexton Road 

When 

DOWNTOWN 
. 

•, 

It's The i 

Air;;. Conditioned 

UPTOWN 
THEATRE 
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POST WAR EXPANSION 
( Co~tinued from page 11) 

installed. What is now the back of the mechanical lab 
will probably be the middle of the lab when the con
struction is completed. 

At present, the large number of students in the Col
lege of Engineering will be given more attention and bet-

ter lab courses because of the new facilities and, in the 
future when enrollment returns to normal, still better in
struction in smaller classes is foreseen. 

The chemical and civil engineering departments will also 
have their laboratories extended. The new additions have 
~n planned at a tentative cost of $250,000. Construc
tion of these new labs has been held up pending appro
priation of funds by the legislature. The new additions 
will have a basement, ground floor, and mezzanine. The 
added spa_ce will probably be utilized in a manner similar 
to that planned for the mechanical and electrical ex
tensions. 

Ask for 

Schlitz and Stag Beer 
Canada Beverages 

Tallen Beverage Co. 
Columbia, Mo .. 
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TYPEWRITERS 
RENTAL - SALES - SERVICE 

Central Office Equipment Co. 
Dial 6287 111 S. Ninth 

For The Finest In Flowers . . . 

NICHOLS BROS. FLORISTS 

Growers of Fine Orchids 

25 N . Ninth Phone 9776 

Food With a Reputation 

Dial 6426 1009 E. Broadway 

INSURANCE 
CARS 

HOUSE TRAILERS 

FURNITURE 

CAMERAS 

JEWELRY 
Notary Service, etc. 

BROWN & SHARPE 
CUTTERS 

YOU 

CLAY T. DAVIS ARE MOST LIKELY 
721 Bdwy. Dial 3314 

The NEW 

CORONADO 
(Under New Management) 

We Cater to Private Parties and 
Banquets 

Refreshments and Dancing 

J. W. (CHUB) ARMSTRONG 
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TO 

FIND IT AT . 

BARTH'S 
For 80 Years 
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PENNEY. 

C~rduroy Sports Coats . . . .. $14.75 
Corduroy Sport Coats lead the field and 
these are right up there for style and dollar 
stretching low prices, too. Brown, tan, 
maroon, grey and blue: Sizes 34 to 44. 

ETA KAPPA NU 
( Continued from page 14) 

Of the primary interest to the undergraduate student 
at the University of Missouri, are the a<:tivities and scho
lastic requirements that this chapter follows. Iota chap
ter was the eighth chapter formed of the 42 now existing 
student chapters and 10 alumni chapters at the major 
colleges, universities, and cities throughout the United 
States. The faculty advisor is Professor Lamb. Other 
faculty members are Professors Waidelich, Seneff, Gas
tinau, and the head of the department, Prof. Wallis. 
Student membership is approximately 27, with several 
graduate students. New ,members are selected in their 
junior and senior years from those who meet the scholas
tic requirements. The total number of new members 
is based on a percentage of the total enrollment of the 
junior class. Since this percentage is not set up as a 
direct ratio of the membership of the junior class it is 
hard to define. As a rule of thumb, based on the pre
vious school year, an eligible me_mber should have ap
proximately a 3.0 average in his junior year and a 2.75 
· average in his senior year. The main undertaking of 
this chapter last year was to contaGt most of the main 
establishments in this area with the idea of obtaining job 
possibilities and to determine the qualities employers con
sidered most important when considering employees. These 
results have not yet been catalogued, but the letters are 
on file and anyone interested is free to refer to them. 

Every . underclassman in the department of Electrical 
Engineering should feel that Eta Kappa Nu is, in a sense, 
his because. he may aspire to me1nbership. He should be 
confident that if he has the capacity and the will to meet 
the standards of scholarship and leadership, he will be
come a member. 

A. S. A. E. 
The agricultural engineers at the university are banded 

together in an organization commonly called the "Ag. 
Engineers' Club," but officially known as the Missouri 
Student Branch of the Ai;nerican Society of Agricultural 
Engineers. The purpose of the club is to provide for the 
professional and social advancement of students interested 
in the field of agricultural 'engineering. 

The club meets in the Agricultural Engineering Build
ing on the second and fourth Tuesdays of each month. 
It has been the recent policy to hold one program and 
one business meeting per month. Program meetings will 
ordinarily consist of movies, talks by club members, or 
talks and discussions led by some representative of one 
of the four major phases of agricultural engineering; i. e., 
power and machinery, soil and water conservation, elec
tricity on the farm, and farm buildings. 

Active membership is limited to those students who are 
enrolled in an agricultural engineering curriculum. Dues 
are $1 per year for both active and associate members. A 
subscription to the Agricultural Engineering Journal may 
be obtained by all active members for an additional $2. 
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7/Jese live . lines r,rre 
che«per #loll het:tclllnes 

~uy de Maupassant's classic 
IT about the Frenchman whose 
mania for saving string brought 
ruin upon him, is an object lesson 
for wire rope users. 

Courting trouble through a mis
guided sense of economy applies to 
wire rope, too. 

The prevent'ion of waste is a 
commendable effort but, it should 
be exercised before, not after the 
rope has outlived its usefulness. It 

should be exercised in.the selection 
of the right rope for the job, its 
proper installation and care. 

The man who roots through a 
scrap pile for a short length of rope 
that is "good enough" to serve as 
a sling, should remember that a 
wire rope, too, is only as strong as 
its weakest link. 

Our free enterprise system has 
created markets that demand the 
output of millions of workers. 

Roehling slings were developed to 
increase the efficiency of these 
workers, and to insure their safety. 

Scientifically designed for a wide
spread variety of requirements, 
Roehling slings have won the con
fidence of management and worker 
alike ... throughout the world. 

JOHN A. ROEBLING'S SONS COMPANY 

TRENTON 2, NEW JERSEY 

Branches and Warehouses in Principal Cifie• 

A CENTURY OF CONFIDENCE ROEBLING @ 
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A 11FOUL WEATHER11 FRIEND 
TO CABLE USERS 

£very kind. of weather but fair is manufactured in this 
Weatherometer which is used regularly in testing sections 
of Okonite Cable. For example, repeated cycles of water 
spray and ultra violet light are . combined with freezing in a 
refrigerator. The result: a rapid succession of violently con
trasting effects which tests the cable more drastically than 
could years of actual exposure. 
This is one of a series of continuing tests in which Okonite 
puts modern· equipment and· engineering personnel to work 
pre-testing and establishing the life expectancy of its electrical 
wires and cables. The Okonite Company, Passaic, N. J. 

Modern 

Portraiture 

YOUR 

SAVITAR 

PHOTOGRAPHS 

1010 BROADWAY 

CHARLIE'S CAFE 

KEEN KUTTER 
PAINT 

GLASS 

KITCHENWARE 

TOOLS 

FENCE 

SPORTING GOODS 

CUTLERY 

RANGES 

FUEL HEATERS 

BUILDER'S HARDWARE 

ELECTRICAL APP. 

ROOF SUPPLIES 

We Sell the Famous and Dependable Products 

HAYS HARDWARE CO. 
808 Broadway · Dial 4710 

Compliments of 

VIRGINIA CAFE 
107 South Ninth 

SHOES 
FOR MEN 

EDWIN CLAPP 
BOSTONIAN 

FLORSHEIM 
JARMAN 

Phoenix Socks 

$7.95 
lo 

$21.95 

ROBLEE 

800 Broadway 

FORTUNE 
PEDWIN 

Columbia, Mo. 
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JOB 

GUARANTEE? 

-- -- - --

A college degree is the best job guarantee we know
and the best start toward a successful business career. You can 
be proud of your diploma, the education it stands for and 
what that education is going to mean to you. 

Much of that education undoubtedly came from textbooks 
published by McGraw-Hill. They have helped you to under
stand the problems of the classroom. When you get into busi
ness, you should add the McGraw-Hill magazine devoted to 
your field to the McGraw-Hill books you will continue to use. 
It is the best way we know to help you keep abreast of the news 
and the new developments and methods you will need to know 
to get ahead . 

. In whatever branch of engineering you plan to enter-civil 
or chemical, mining or metallurgical-there are authoritative . 
McGraw-Hill books. And wi,en you're finally on that payroll, 
read the McGraw-Hill magazine devoted to your industry. Like 
your diploma, it can help you turn a job into a successful career. 

McGRAW-HILL 
P U B L C A T 0 N S 

HEADQUARTERS FOR BUSINESS INFORMATION 

330 WEST 42nd STREET • NEW YORK 1 8, NEW YORK 

OCTOBER, 1948 
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Notes From Dean 
Enrollment in the College of Engineering for the cur

rent semester is freshmen 233, sophomores 375, juniors 
438, seniors 289, total 1,335. 

Five new faculty me1J1bers are on the staff this year, 
namely: Spencer D. Stinson and William M. Sangster 
in Civil; Marvin A. Govro in Electrical; Lyman L. Fran
cis and Oran A. Pringle in Mechanical. Twenty-seven 
Assistant Instructors help carry the heavy teaching loads . 
. The extension to the engineering laboratories now u.nder 

construction will add about 3,030 square feet of floor space 
to the E. E. Lab and about 5,690 square feet to the M. 
E. Lab. 

Bernard Lubin, candidate for the Ph.D. degree in 
Chemical Engineering. is this year's holder of the DuPont 
Fellowship. 

Freshmen and transfer students in particular are re
minded that they may withdraw from any class during 
the first six weeks of the semester and receive an "Ex
cused" grade. 

In the College of Engineering an I grade calls for a 
repetition of the course if the student's grade point aver
age is thereby reduced below 2.0, and students who ac
cumulate I grades in a large way will have no chance to 
repeat courses. 

• • partners 1n creating 
PARADISE LOST 

(With apologies to John Milton) 
You've ,enrolled in Engineering; 
You've begun your school career. 
You've begun your hitch in Hades! 
"Welcome student Engineer." 
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K & E drafting instruments, equipment and materials 
have been partners of leading engineers for 80 years 
in shaping the modern world. So extensively are these 
products used by successful men, it is self-evident that 

K & E has played a part in the completion of nearly 
every American engineering project of any magnitude. 

KEUFFEL & ESSER CO. 
EST. 1867 

NEW YORK • HOBOKEN, N, J. 
Chicago • St. Louis • Detroit 

San Francisco • Los Angeles • Montreal 

You'll have loads of books and pencils, 
Not too sure what lies ahead. 
You'll be doomed to hours of study, 
Little time to spend in bed. 

You must burn the midnight oil; 
Live on coffee, study late. 
Write reports 'til sight forsakes you, 
Sleep, though needed, has to wait. 

You'll be crammed with facts and figures; 
You'll get tired of lugging bo<J'ks: 

, And you'll have to get some glasses
Not to wear just for your "looks." 

You'll be "married" to a slide rule, 
It will be both slave and boss. 
You enrolled . in Engineering-
T hat's when Paradise was lost. 

But one thought will drive you onward, 
To St. Pet.er you can tell, 
You deserve to dwell in Heaven, 
You have spent your hitch in Hell! 

-DON CHURCH. 
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Why water gets better all the time 
Most people take purified water for granted today. But 
water now gets other scientific "treatments" as well ... to 
do highly specialized jobs. 

New chemicals, for example, make hard water soft • .. 
for a quicker, cleaner job of washing 'and laundering. And, 
important to industry, are other chemicals that war on cor
rosion ... and lower the freezing point of water. 

There is wetter-water, too ... water chemically treated 
so that it penetrates more quickly, spreads more evenly. It 
helps do a better dyeing job on the clothes we wear. In 
fire-fighting, wetter-water soaks in faster, quenches stub
born blazes swiftly ... -and cuts fire and water damage. 

To get the full benefits of water, we need today's engi
neering advances and better materials. New plastics now 
used in our tough, long-lasting, lightweight garden hose. 
Also, improved alloy steels in today's pumps, pipelines, 

tanks ... that bring water from reservoir to your home or 
factory, where it's always on tap. 

The people of Union Carbide produce these and many 
other materials essential to the handling and treatment of 
water. They also produce hundreds of other materials for 
the use of science and industry, thus helping maintain 
American leadership in meeting the 
needs of mankind. 

FREE: You are invited to send/or the new illus
trated booklet," Products and Processes," which 
shows how science and industry use UCC's 
Alloys, Chemicals, Carbons, Gases and Plastics. 

UNION CARBID.E 
.A.H.D C..A..R.BOH CO.R.PO.R.Ll.TIO.N 

30 EAST 42ND STREET l!JD NEW YORK 17, N. Y. 

------------------Products oJ Divisions and Units includ------------------
LINDE OXYGEN • PREST-0-LITE ACETYLENE • PYROFAX GAS • BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 

NATIONAL CARBONS • EVEREADY. FLASHLIGHTS AND BATTERIES • ACHESON ELECTRODES 

PRESTONE AND TREK ANTI-FREEZES • ELECTROMET ALLOYS AND METALS • HAYNES STELLITE ALLOYS • SYNTHETIC ORGANIC CHEMICALS 
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ALUMNI NEWS 

( Continued from page 11) 

f. Lewis P. Scott, B.S. in C.E. '10, writes that he has 
held a sustaining interest in the University through the 
years in his association with the Missouri Engineers of . 
Chicago. Although not residing there any longer he still 
remains in contact with them. He is now District Engi
neer of the Public Roads Administration in Lansing, 
Mich. His address is 526 Forest Ave., East Lansing, 
Mich. 

Ralph f. Denton, B.S. in C.E. '33, is owner of the R. 
J. Denton Co. of Syracuse, N. Y. It is mainly an engi
neering sales company, but also has a construction di
vision which installs some of the equipment which the 
firm sells. 

William J. Tomford, B.S. in M.E. '29, has the position 
of Plant Engineer and Assistant to the President of the 
Cole Manufacturing Co., Memphis, Tenn. He is also a 
member of the Memphis Engineers' Club and makes his 
home at 205 Kimbrough Towers, Memphis. 

EVER EAT CAFE 
OPEN 7 A. M .--8 P. M. 

Closed Sundays 
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IT'S THE 

CRYSTAL COFFEE SHOP 
FOR GOOD FOOD 

$5.00 Meal Ticket for $4.50 

919 Broadway Phone 4994 

FOR 

SUPERIOR QUALITY 

DEPENDABLE SERVICE 

Say it with Flowers 

From 

Columbia's largest growers of choice flowers 

STORE 

16 S. NINTH ST. 
GREEN HOUSES 

WEST BLVD. 

Engine · Club Pins 

Magna Cum Laude Keys 

All Types of Insignia Jewelry 

MADE BY 

BUCHROEDER'S 
Jewelers For Three Generations 

1015 E. BROADWAY 
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The skeleton where Volts are Housebroken 

••• with the help of 
Alcoa Aluminum Structural Shapes 

Electricity is transmitted in raging, sizzling, high
tension currents that couldn't he allowed to enter a 
home or. factory. To "housebreak" this hot stuff
step it down toward a useful 110 or 220-volt distribu
tion stature-is the job of substations. 

The "skeleton" of each substation-the frame
work of beams and girders that support the trans
formers and equipment-is prey to weather, corrosive 
atmosphere, clinging dirt. Good maintenance has 
always called for frequent painting, and that called 
for shutdowns of electricity • • • until substation 
builders heard about Alcoa Aluminum Structural 

Shapes! Now the skeleton of a substation can he 
built, and routine maintenance painting forgotten. 
Among the standard shapes made by Alcoa, en·gi
neers find sections exactly suited to their needs. 

It gives a whole new concept to structures-this 
building with Alcoa Aluminum Shapes. When they 
are used for bridges, railroad enginehouses, indus
trial equipment and similar structures, damaging red 
rust will never he a menace, painters will he freed 
from their frequent rounds! That's something to 
remember when you start putting your degree to 
work and are designing structures for industry 
instead of for grades. ALUMINUM COMPANY OF 
AMERICA, Gulf Building, Pittsburgh 19, Pennsylvania. 

FIRST IN ALUMINUM 

OCTOBER, 1948 

60 years ago aluminum was a novelty 
metal, used only for trinkets such as 
combs, watch fobs and napkin rings. 
Then along came a little company with 
two ideas firmly in mind-making alumi
num cheaper and better so it could he more 
useful. That was the start of Alcoa, the 

start toward making aluminum so strong 
that it can often replace structural steel. 
Alcoa's 60 years of research and engineer
ing development have swelled the uses of 
aluminum from a handful of trinkets to 
4,000 different applications in industry, 
in homes, and on farms. 
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WELCOME 

ENGINEERS 

YOU RECEIVE MORE 

AT YOUR 

.UNIVERSITY 
8001( STORE 

~~ k~e 

Phone 5323 

Basement Jesse Hall 

THE 

EAT 
SHOP 

~arzf efJ~ 
"At Your Service" 

Russel Stover's Candy 
Sold 

Exclusively in Columbia 

by 

PECK'S DRUG 
807 LOCUST 

-HARRELL & SON GREYHOUND COFFEE SHOP 
Tailors & Cleaners 

Mo. Theatre Bldg. 

For Good Food and Service 

10th and Locust 

Paus -.:.,~, 
F' 

\ .,,, . 
, \ ..,,, , 

/,~ 
I I =- --:;, 
~ - ~ 

./ 
_..,,, ,.. __ 

. ' \ 
IOTTLED UNDllt AUfHOUTY OP THI COCA-COLA COMPANY IY 

CORA-COLA BOTTLING COMPANY OF COLUMBIA, MO. 

Dial 7771 
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General Electric is not one business, but an organization 
of many bJ~i~~ses/ 'Offering •'oppor,un'i~ies int virtually 
all the professi·o'n's:- Here,:threli ·G-·e ''men l>~i-ef th"~ career
possibilities whith the con1p'any''offers to the mec:Htmisms 
expert, the vacuum-t~be\ ~pt {idlist, and the 'engineer. 

,;~ '. I .• ";• •'\:.,~•. 

\ , •,• ~?'._ (• wJ' \ / h • \ 

M:tcHAN1sMs ~E;x:~i111 · .· . .:,.:'' · 
John Payne ( Cori-iell.),:b.6 d~ eloj~d$th} ~ 'echanical hands 
for atomic resea; chf*R a'.t:lib'li h f'e 'is'5'tdp ~s create problems 
to delight the heart and fire ,:tti'e irilagination of any mechani
cal or electrical ·:engineer (~ lit Jas a bent toward mecha
nisms. Developfn'g ~r'ile~i:sfi~f rft" mechanisms and manipu
lating devices like ,the '(r)~te-control hands is tied in with 
a lot of ;xisting te~fii~f; but the special conditions offer 
a real challenge-:ila:!l~j ·•f•~al opportunity-to the engineer . 

. :'.'t f ,f,. __________________ J ______ _ 

VACUUM-TUBE SPECIALIST 
Dr. Albert W. Hull (Yale), assistant director of the Research 
Laboratory: The use of vacuum tubes for controlling indus
trial processes is only beginning. · A new tube with a 
"dispenser cathode," for example, can take signals from 
"electrical brains" and apply them to apparatus of any de
sired size ... Also, a new thyratron gives mastery over high
voltage currents as high as 4 0 amps at 70,000 volts . Such 
developments will foster the use of vacuum tubes as engi-
neering tnols and electronic servants. · 

·----------------------------
STUDENT ENGINEER 
Bob Charlton (Texas), graduate of the G-E Advanced 
Engineering Program: I have just completed three years of 
intensive engineering study on a level with the best graduate 
schools. Besides my experience "on the job," I've studied 
20 hours at home each week. The first-, second-, and third
year courses are tough and realistic-the problems actually 
come from engineering divisions. I don't know of a better 
way to get a thorough technical background for an engi
neering career in industry. 
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SUPER TENSILE MUSIC WIRE 
PLATED WITH PURE GOLD .. ~ 

developed by American Steel and Wire Company 

Tenor banjo and tenor guitar players have long 
been plagued by unsatisfactory "A" or first 
strings. This string, when properly tuned, is 
under such high strain that most wires barely 
reach pitch. At the request of the Mapes Piano 
String Company, the Metallurgical Department 
of the Worcester Works of the American-Steel 
and Wire Company, a subsidiary of United 
States Steel, created, after months of research, a 
wire specifically for this purpose. This new wire 
is made so strong that it .possesses more than 
twice the tensile strength, in poun,ds per square 
inch, of cross sectional area, of the steel wire 

which American Steel and Wire spun into cables 
to suspend the 8¼ mile bridge across San Fran
cisco Bay from San Francisco to Oakland, Cali
fornia. This makes the new string the strongest 
wire of its size of any kind known today. 

This high quality super tensile wire is pro
duced by a special combination of heat treat
ments and exceptionally long and exacting cold 
working. The resuli is a wire of 0.010 gauge with 
a tensile strength of approximately 460,000 
pounds per square inch. One pound of this wire 
extends 3749 feet, or sufficient fo~tage to pass 
from nut to bridge on approximately 1500 banjos 
or guitars. This unusual wire is then plated with 
pure gold in order to prevent rust and to impart 
beautiful appearance. 

Opportunities 
This wire development is typical of the work 

being done· in United States Steel Laboratories. 
But such research is only one kind of develop
ment to be found within the United States Steel 

industrial family. 
United States Steel 
and the steel indus
try are famous for 
development of men. 

Have you seen our 
book "Paths of Op
portunity in U · S 
Steel?" Ask . your 
Placement Officer 
about it. 

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

UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY . 

UNITED STATES STEEL 



rou CAN se SURE ... 
,, ,rt \\estinghouse 

HOW TO MULTIPLY 
YOUR OPPORTUNITIES 

BY27 
Probably you think of Westinghouse as one of the 

world's largest manufacturing companies-which it is. 

Yet Westinghouse is not just a single giant company. 

It is actually made up of many individual units. Each 

has its own sales, engineering and manufacturing 

organization. With such a divisional set-up, your 

progress toward a key job can he more rapid-advance

ment more frequent, your opportunities and scope of 

activities almost unlimited in any of the many divisions 

or subsidiary companies listed at the right. 

The reputation and stability of Westinghouse, plus 

the advantages of its divisional operation, plus the 

rapid growth of the electrical industry-offer you un

usual opportunities for a successful career. All of these 

factors are important to consider in planning your future. 

We invite you to investigate the opportuni
ties open to you at Westinghouse. ttin 
planning your fulure today. Get your ree 
copy of the booklet, "Finding Your lace 
in Industry". 

NOVEMBER, 1948 

G-10025 

DIVISIONS 

Motor Division 

Switchgear Division 

Transportation and Generator Division 

Transformer Division 

Materials Feeder Division 

Steam Division 

Standard Control Division 

Industrial Control Division 

Aviation Gas Turbine Division 

Home Radio Division 

Industrial Electronics Division 

X-ray Division 

Meter Division 

Lamp Division 

Ken-Rad Lamp Division 

Lighting Division 

Sturtevant Division 

Elevator Division 

Appliance Division 

Small Motor Division 

Gearing Division 

Micarta Division 

Manufacturing & Repair Division 

SUBSIDIARY COMPANIES 

Bryant Electric Company 

Westinghouse Electric Supply Company 

Westinghouse Electric International Co. 

Westinghouse Radio Stations, Inc. 

~ -r To o~i::oJ>y o;-;.::;;ng Yo-;:; P~: /:;us;, :nsult 
J Placement Officer of your university, or mail this coupon to: 

The District Educational Coordinator 
Westinghouse Electric Corporation 
411 North Seventh Street 
St. Louis 1, Missouri 

Nam .. , __________________ _ 

Colleg,~ _________ Cours,,__ _____ _ 

Addres8------------~------

CitY-----------~tate _____ __u. 
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Here you see the Navy-Douglas D558 Skystreak-a dramatic demonstration of the structural advantage of 
magnesium. Strong magnesium alloy sheet is literally "wrap~d" around the Skystreak's powerful jet engine 
to form the entire fuselage skin aft of the pilot seat. This makes possible a monocoque structure which com
pletely eliminates the usual stringers, except for frames carrying concentrated loads. 

However, this is only one use of magnesium. It is also used for binoculars, typewriters, pruning shears-in fact, 
wherever flexible design properties as well as lightness and strength ~re desired, magnesium should he considered. 

Dow produces, in addition to magnesium and plastics, more than five hundred 
essential chemicals from plants strategically located in Michigan, Texas and 
California. Among these are pharmaceutical chemicals such as chloroform, 
iodine and aspirin; also insecticides like Dowklor and DDT, which aid greatly 
in increased agricultural production. Dowtherm, the liquid heat transfer medium 
for use in processing plants, is another of Dow's products, as is Methocel, which 
is used in many industri~s as a hinder, thickener, and dispersing and emulsifying 
agent. 

This, in brief, is some indication of how Dow serves agriculture, as ·well as 
industry and the public welfare in general; helping to maintain and raise still 
higher, the American standard of living. 

THE DOW CHEMICAL COMPANY • MIDLA_ND, MICHIGAN 
New York • Boston • Philadelphia • Washington • Cleveland • Detroit • Chicago 

St. Louis • Houston • San Francisco • Loi Angeles • SeatHe 
Daw Chemical of Canada, Limited, Toronto, Canada 
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No one has ever brought in a gusher in Whit
ing, Indiana-

-yet some of the greatest discoveries in petro
leum history have been made in Whitkg, and 
more will be made there. For at Whiting is 
Standard Oil's research laboratory, now housed 
in new buildings like the one above. 

Standard Oil researchers, engineers, and other 
technical men have worked for years on the 
problems of getting more and better products 
from crude oil. Results to date are equivalent 
to the discovery in the laboratory of extra 
billions of barrels of petroleum. 

Now Standard's men of science· are looking 
beyond crude oil, as well as deeply into it. 
Already ~hey know how to make liquid fuels 
and other products from natural gaf'! and from 
coal, by variations of the hydrocarbon-syn
thesis process. The future will bring additional 
progress on possible replacements for petro
leum and particularly oil more effective meth
ods of using our present supply. 

A good share of that progress will be made in 
the Whiting laboratory. Standard Oil men of 
the pi:esent and future will continue to dig for 
oil in their own effective way. 

Standard Oil Company 
(IN DIANA) . 

910 S. Michigan Avenue, Chicago, Illinois 
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They said, 11You can't do it!11 

But Du Pont scientists 
developed a synthetic rubber . 

with superior properties 

"Synthetic rubber is an impossibility · 
at any price!" declared a noted Euro
pean scientist a number of years ago. 
And most people were inclined to 
agree because for more than a century 
chemists had been unable to dupli
cate natural rubber. 

Du Pont scientists knew that all 
rubber had bad qualities as well as 
good. "Why struggle to duplicate its 
faults?" they asked. "Why not find 
a new chemical compound with all 
the good qualities of rubber, but 
none of the bad?" 1 

They took as their · starting point 
a discovery by Dr. J. A. Nieuwland 
of Notre Dame in connection with 
the polymerization of acetylene. By 
modifying this process, they made 
monovinyl acetylene. Adding hydro
gen chloride, they made a new chem
ical compound called chloroprene
a thin, clear liquid at low tempera
tures. Like isoprene, it polymerized 
to form a rubber-like substance. But 
the new material, now known as neo
prene, required no sulfur for vulcani
zation and was superior to rubber 
under many service conditions. 

Today neoprene production is 
measured in millions of pounds a · 

4 

What you want to know about 
Du Pont and the College Graduate 
"The Du Pont Company and. · 
the College Graduate" -newly 
revised, fully illustrated-de-
1:1cribes opportunities for men 
and women in research, produc-

. tion, sales and many other fields. · 
Explains how individual ability 
is recognized and rewarded un
der the group system of opera
tion. For your free copy, ad
dress: 2521 Nemours Building, 
Wilmington 98, Del. 

year, even though it is priced higher 
than natural rubber. Hardly an in
dustry is not now using it, for such 
good reasons as these: neoprene prod
ucts resist deterioration by oils and 
greases. They stand up under expo
sure to direct sunlight. Their aging 
and flame-retarding properties also 
are superior to those of rubber. 

Three types of Du Pont research 

Modern research involves time, 
money, manpower. To develop neo
prene, for example, took six years of 
laboratory study, a. research ~nd de
velopment expenditure of millions of 
dollars, · plus the work of skilled re
search chemists, physicists,engineers, 
and other scientists. 

AtDuPont,researchiscontinuous. 
Some of it is designed to develop new 
products or processes; some to im
prove existing products or processes; 
and the balance is fundamental re
search to uncover basic facts without 
regard to immediate commercial use. 
Each of ten manufacturing depart
mentsliasits own research staff and is 
operated much like a separate com
pany. In addition, the Chemical and 
Engineering Departments, which are 
not engaged in manufacturing oper
ations, conduct research in the in
terests of the Company as a whole. 

A typical Du Pont research team 

The new research man has frequent contact 
with experienced supervisors. Here M. Hayek, 
Ph. D., Indiana '47, discusses data obtained 
in an experiment with F. B. Downing, left, a 
member of research supervision, and M. B. 
Sturgis, a resear,ch group head. 

Neoprene, used in wire, cable and hose jack
ets, resists abrasion, oil, heat, and sunlight. 

Neoprene gloves and protective clothing resist 
deterioration by chemicals, greases and oils. 

MIiiing and compounding neoprene in the rub
ber experimental laboratory. 

may include physicists, chemists, 
chemical and mechanical engineers, 
each of whom brings specialized train~ 
ing to bear on a specific phase of the 
subject. The man who joins one of 
these teams finds himsetf associated 
with some of the ablest minds in the 
profession and receives the oppor
tunity and friendly support needed 
to make fullest use of his capabilities. 

~ 
'E&.U.5.PAT.Of'f. 

BETTER THINGS FOR BETTER LIVING 

••• THROUGH CHEMISTRY 

More fads about Du Pont- Listen to "Ctt'Yalcade 

of America" Monday Nights, NBC Coast to Coast 
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COVER: 
MERCURY VAPOR LAMPS-Most brilliant of 
man's commercial light sources-make this 
big manufacturing aisle in the East Pitts
burgh plant of Westinghouse Electric Corpo
ration one of the best lighted in the world. 
Installed after more than two years of ex
periments with various light sources, the 
new lighting system uses 213 1000-watt 
mercury vapor lamps and 142 1500-watt in
candescent lamps. The resulting combina
tion produces an average of 45 foot-candles 
of light near floor level. Picture taken 
through a wire screen.-Cut courtesy West
inghouse Electric Corp. 

FRONTISPIECE: 
"GREASED SKIDS" FOR LIGHTNING-"Greas
ed skids" for lightning are the three 29-foot
high legs of this gigantic "tripod" -actually 
the world's largest lightning arrester-built 
by the Westinghouse Electric Corporation. 
Shown installed on the 500,000-volt test 
transmission line of the American Gas & 
Electric Company's central system, this ar
rester gives lightning an easy path to the 
ground preventing damage to delicate meas
uring instruments and transformers. The 
large metal rings surrounding the apparatus 
equalize the electrical pressure, preventing 
one segment from becoming overloaded 
while others are idling.-Cut courtesy of 
Westinghouse Electric Corp. 
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Editorial 
Many students of this University have been conducting a campaign to obtain an 

extension of the Christmas vacation. We feel, that while the campaign may have 
merit, the students involved are ignoring the academic facts of life by demanding 
something which will injure the standing of the University in the world of education. 

The campaign has been conducted in student publications and has also assumed 
the form of letters and postcards to the deans of the various schools and colleges of 
the University. These letters and postcards urge the deans, as members of the Com
mittee of Deans, to extend the vacation period. 

The facts that the students have been ignoring are these: 

1. The requirements of the Association of American Universities which state 
that every member school will have an academic year consisting of two 
16-week semesters. 

2. The requirements of the North Central Association of Colleges and Sec
ondary Schools which are roughly the same as those of the AAU. 

3. The requirements of the various professional societies ( such as the AMA, 
the Engineering Council for Professional Development, etc.) which rate 
the schools of the University as to academic standards of professional 
preparation. 

It should be pointed out that the 16-week semesters are full five and one-half day 
weeks. Any holidays granted during the school year must be made up by the students 
in order that the full sixteen weeks attendance requirement is met. 

Further, the University bases its method of granting credit on this standard. If 
a person registers after the first four weeks, he is allowed only 12 hours' credit. The 
College of Arts and Science restricts its students to a maximum of 16 hours credit 
per semester. The School of Business and Public Administration has a similar restric
tion. Seventeen or more absences per semester net the student at least one negative 
hour. These are but a few of the many factors affected by the 16-week semester ruling. 

In view of the above facts, the students should stop their campaign and, even 
though the Committee of Deans does find a way to meet the requirements and also 
grant the extension, the students would do well to consider the University's side of 
such an argument before conducting a campaign which leads to their immediate benefit 
but to their eventual loss. 
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Full Title: Curve Lining 

CURVE 

EDWARD DABLER, C.E. '50 

One of the great shortcomings of the string-line method 
of staking curves has been the fact that the ordinary pro
cedure does not allow lining the ends of the curves to fit 
the tangent track approaching the curves. Very frequent
ly, and particularly on lines which do not have a large 
volume of railroad traffic, the ends of curves have either 
been thrown out of line by traffic or lined in by section 
crews in years past. The resulting condition is either 
a reverse curve just beyond the. point of spiral on the 
tangent or a flat compound curve making an excessive 
length of spiral. Since the ordinary string-lining method 
must start with no throw and end with no throw, these 
poor alignment conditions will remain after the curve is 
lined. 

One method of eliminating these bad approaches to 
curves is for the engineer to stake the tangent up to the 
ends of the curves, have the track forces line the tangent 
track to the stake, string-line and stake the curve, and 
then have the track forces line the curve itself. This 
method is not satisfactory because it entails extra work 
and time spent by both the engineer and the track forces. 
In most cases, it also would require the engineer to wait 
at the job until the tangent had been lined or return at 
a later date. Inasmuch as all tangent and curved track 
is staked on the Moberly Division before all out of face 
surfacing jobs, it wo1:_1ld mean a great deal of additional 
engineering· and track labor expen~e to employ this pro
cedure. 

In order to etiminate the above objections to the string
lining system of curve lining, a method of staking track 
has been developed which allows the staking of the tangent 
up to the ends of curves and string-lining the curves im-
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mediately without waiting for the ends · of the curves to 
be lined. The track forces then can line and surface the 
entire project, both curves and tangent track, progressing 
from one end of the job to the other and having no delay 
at ends of curves. · 

This method differs from the ordinary string-lining pro
cedure only in the taking of 'notes on the curve ends, there 
being no difference in the computation of the curve. Notes 
are taken with this method as though the tangent had 
been lined up to the end of the curve. In order to take 
the notes in this manner a transit is employed and the 
steps outlined in the ensuing paragraphs are followed. 

The first step in this, as in the ordinary method, is 
to mark off the inside of the high rail around the curve 
in stations of 31- or 39-foot lengths. As a general rule 
31-foot stations are used when· the curve is not over 600 
or 700 feet in length, and 39-foot stations are used on 
longer curves. These stations are numbered consecutively 
around the curve, beginning with Station 0. If the loca
tion of the existing point of zero elevation is known, this 
point is ordinarily marked Station 2 so that the spiral can 
be lengthened back to station 1 or O if greater length is 
required after the curve has been figured: 

The next .step is to drive a stake at one of the end sta
tions and place a tack in it, the tack· to be on the desired 
tangent line produced up to the end of the curve. This 
tack . need not be in the center of the existing track at 
this station. If the end of the curve is out of line with 
the tangent track approaching the curve, the tack will not 
be in the center of the existing track at this station. Re
cord the distance from the gage of high rail to the · tack 
in the. stake at this station in the column headed "Notes'' 
on the string-line curve note sheet. In the example shown 
in Fig. 1, this stake was set at Station 2, which wa~ the 
existing point of zero elevation. The distance from · gage 
of high rail to the tack was recorded as 31" T, the' "T" 
indicating that a stake with a tack had been set at' this 
station. 

Set up the transit over this tack and backsight on the 
center line of the tangent track approaching the curve. 
Using the transit, line in a stake and tack at Station 1 
and Station O if it is thought that a longer spiral than 
the one existing will be required. Have your helper hold 
his rule horizontally from the high rail to the tangent 
line upon which the transit is set up Record this distance 
in the column · heiided "Notes." The rule can be fiasily 
read from the instrument at Station 2. . · 

Produce the tangent line on into the curve by dquble
centering a chaining pin in a cross-tie at, say, Stati~n 6. 
Place stakes and tacks on this line at Stations 3, 4: and 
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LINING 
5 and record the distances read on the rule from gage 
of high rail at these stations. This will give you stakes 
on the tangent line produced at each of these stations 
and the curve, as figured, can begin at any one of these 
points. It is ordinarily unnecessary to drive stakes on 
the tangent line at more than three or four stations. When 
the end of the curve is "kicked out," the measurements 

1 2 3 4 5 6 
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-1 
' 0 0 0 0 0 0 

1 0 0 0 0 0 
2 0 1 -1 -1 0 
3 0 2 -2 -3 -1 
4 0 3 -3 -6 -4 

I 5 5 4 +1 -5 I -10 
6 10 5 +5 0 I -15 I 
7 5 7 -2 -2 I -15 I 
8 8 8 0 I -2 I -17 I 
9 11 9 +2 I 0 -19 I 

10 13 11 + 2 I + 2 -19 I 
11 11 12 -1 I +1 -17 I 
12 15 13 +2 I +3 -16 I 
13 12 13 -1 I +2 -13 I 
14 14 I 13 + 1 +3 -11 I 
15 13 

I 
13 I 0 + 3 I -8 I 

16 I 13 13 I. 0 + 3 I -5 I 
I I etc. I I I 

7 

il: 
0 .. ..c: 

E-< 

~ r:.. 

After the stakes have seen set and the measurements 
recorded in Column 10 as shown in Fig. 1, you are now 
ready to begin the string-lining operation itself. Remem
ber that you are going to assume that the tangent track 
has been lined up to Station 5, which is the last tangent 
stake you have set. Therefore, the original ordinates will 
be 0 at Stations 0, 1. 2, 3, and 4; this being assumed to 
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Tack 0. K. I 
Tack 0 . K. 30% T 
Tack- O. K. 30¾, T 

Move Tack 31 ¼" O" Exist. 0 Elev. 
Move Tack 31 ½" ½ " 31"T 
Move Tack 31 ¾," 31" T 

32 1" 30½ " T 
32 1½" 29¼"T 
32½ I 263/s " M 
33 2" I 
33 I 2½" I 
32½ I I 
32¼ I 3" Full Elev. I 
31½ I I 
31 I I 

I 30¼ I I 
I 29½ I I 
I I I 

FIG. 1 
Typical example of curve with end out of line away from center of curve 

Ordinates measured in eighths of an inch 
39' Station Lengths 

D = 12~;4~ = 1.02° = 1 ° 1.2' 

E=3" 

Max. Speed=- V ~ (3 + 1.5) = 81.5 M.P.H. 
1.02 

Min. Spiral (For 90 M.P.H.) = 1.1733 X 3 X 90 = 317 

will be greater than 28¼ inches and stakes should be 
driven on the tangent line produced at each station until 
the measurements become less than 28¼ inches. Dis
tances recorded in the notes at stations where no stakes 
are driven are designated with the letter "M," indicating 
that no tack has been set but that the measurement only 
has been taken, as the 26½ inches M at Station 6 of Fig. 
1. See also Fig. 2, which shows more clearly what the 
measurements represent. 
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be straight track. Since the track is not assumed to be 
lined to the tangent line at Station 6 there will be an 
original ordinate at Station 5. Stretch the string from 
Station 4 to Station 6 and have the helper at Station 4 
hold his rule horizontally against the gage of rail. Instead 
of holding the string against the gage of rail at Station 
4 it will be held 2¼ inches inside the gage, this being the 
amount the track is out of line from the tangent at Sta-

( Continued on page 12) 

9 



DIAGNOSIS OF A SICK 
HOUS-ING INDUSTRY 

The late President Roosevelt stated that one-third of 
our population was not properly housed. It has since 
been estimated that 15 million houses must be construct
ed in the next 10 years to have decent housing for our 
entire population. Can the building industry meet this 
challenge with the necessary low-cost housing? 

We don't really have a housebuilding industry. We 
have many small-scale builders who enter the field when 
high-priced houses can be built and sold readily, but who 
drop out when conditions are adverse. When times are 
bad, the builders of expensive homes do not tum to the 
ever-present need for low-cost housing, instead they build 
fewer houses. 

When good times increase the demand for consumer 
goods, the higher volume of production permits a reduce 
tion of costs to the consumer. In the housebuilding in
dustry, the cost of building materials rise as more houses 
are built. Labor costs also rise, but this does not affect 
the building industry as much as does the rise in mate
rials. 

Because the industry is composed of many small build
ers, it is impossible for them to buy in quantity. More 
than two-thirds of the expense of the average house can 
be accounted for by the cost of the lumber, masonry, 
cement, and plumbing. They are sold by the manufac
turers to the wholesalers, to the retailers, and finally to 
the builder. Because of his small size, the average builder 
can not compete for materials at the same prices as can 
the purchasing agent of a large corporation. His demand 
is not only small, it is also sporadic and uncertain. He 
can not buy directly from the producer and therefore he 
must pay higher prices. 

Subcontracting Causes Delays 

Merely buying the materials for a house does not make 
a house. The builder must employ sub-contractors to do 
the excavating, the foundation work, the masonry, the 
plumbing, the heating, the electrical work, and finally, the 
landscaping. With only a small stake in each house, the 
sub-contractor is interested only in maki_ng his small profit 
and then moving on to the next job. Lack of considera
tion and cooperation between sub-contractors often causes 
delays and inconveniences which spiral the costs upward. 

The general contractor or builder has supervision over 
the various sub-contractors, but he is in tum supervised 
by the architect, by the bank, by the various union regula
tions, by zoning laws, and by building codes. Nowhere is 
there a unified management which controls all the com
ponents. 
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By JOHN A. BERNHARDT, C.E. '49 

Building Codes Set Road Blocks 

Another factor which is boosting the price of housing 
is the multitude of building codes. There are several 
thousand building codes in the United States. The va
riations in these codes prevent an efficient contractor from 
expanding and doing business in a neighboring area. 

Building codes are necessary and useful, but in many 
cases they are the means of preventing the introduction 
of new materials and techniques. By prescribing a mini
mum thickness for a wall, the codes of many localities 
prevent the use of thin concrete walls. Thick concrete 
walls are more expensive than brick and thus the masonry 
interests are protected. Similarly regulations requiring 
walls to be "wet-plastered" protect the plasterer's union 
from the dry-wall construction of prefabricated houses. 

An intelligent code will require the various parts of a 
building to be of a certain structural strength, not a speci
fied thickness. Other sections of the code should state 

.fire resistance requirements, sanitary standards, and simi
lar criteria. Thus, any material which met these stand
ards could be used and the field will be opened for the 
use of the latest developed materials. 

Labor unions, local manufacturers, and material-supply 
firms all take part in enacting restrictive city ordinances 
in addition to the codes. It was only recently that transit
mix concrete could be used in Chicago. The small con
tractors, the retail supply dealers, and the concrete work
ers' union had powerful political friends. Electrical unions 
in New York demanded the right to install refrigerators 
at union scales for skilled labor. "Installation" consisted 
of plugging in the cord. Material dealers often will sell 
only to local contractors, and for this consideration the 
contractors will not buy materials from outside dealers. 

The housebuilding industry is a sick industry. It is 
inefficient, and yet it protects its inefficiency. It is waste
ful and unproductive and yet it does nothing to decrease 
its waste and to increase its production. 

Suggested Cures 

Many remedies have been proposed to cure this sit
uation. Federal housing projects, private housing pro
jects, prefabrication, and site fabrication are some of the 
major proposals. They are all based on one main theory 
-to make an efficient industry through methods of mass 
production and wholesale purchasing. 

Prefabrication is the producing at a factory of most of 
the house's parts and assembling them on the site. Most 
prefabricators use the panel system in which hundreds of 
panels are produced by factory methods and these panels 
are then assembled in many designs of varying sizes and 
shapes. The main oubstacle to prefabrication is the va-

( Continued on page 18) 
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Obituary of "Belchin' Bertha" ByGORi::r./AVIS 
How many of you remember that fateful afternoon on 

October 28 when the mysterious whisper spread like wild
fire from floor to floor of the Engineering Building? Do 
you remember the fading smiles on the faces of formerly 
happy students as new expressions of blank disbelieve
ment came to their countenances? A heavy, contagious 

silence filled the building as one by one the engineers 
formed a broken line to the "Mech. Lab." to get a last 
glance at the crumbling remains of the darling of the 
M. E. Department ... the Immortal "Belchin' Bertha." 

By 2 :00 p. m. the news was out that Professor Bolstad, 
head of the laboratory in the Mechanical Engineering 
Department, had given the final order to his demolition 
crew. The familiar Meriam Gas Engine, better known to 
Mechanical Engineers as "Belchin' Bertha," was brutally 
stripped of her fly wheel and viciously attacked with 
crowbar and monkey wrench: By 3: 15 p. m., "Bertha" 
was removed from her pedestal of honor. 

For the information of Freshmen and other students 
who have not had the opportunity of really knowing 
the vivacious "Bertha," we will give here a short history 
of the most familiar engine, and probably the oldest, 
knowh to the M. E. Department. 

This Meriam Gas Engine was first brought to the 
laboratory approximately 38 years ago and set on her 
pedestal to be studied and observed by upper-classmen 
for years to come. Where her accuracy varied, her per
sonality shone through. Many new professors, trying 
to demonstrate how "Bertha" operates, have been stymied 
when she became elusive and teasingly ( even exasperat
ingly) refused to operate according to the prof's per
suasions. ( Could be our Queen never read her own direc
tions.) And "Jap," the M. E.'s invaluable maintenance 
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man who was present when "Bertha" first arrived back 
in 1910, still laughs at the futility of some poor profes
sors, vainly trying to cope with "Bertha's" stubbornness. 
Her favorite trick was to make the instructor look foolish 
by backfiring when she should have been running smooth
ly. And from her backfiring, the grateful students came 
to call her "Belchin' Bertha." 

Although "Bertha" leaves no ideal test performance 
.curves and data, nor does she leave the answer to per
petual motion, she does leave inherent characteristics to 
be long remembered by students of yester-year and today. 
Records of her familiar traits can be seen in tedious re
ports on her personality which are the result of many 
long hours of testing and observing her performances. 

When questioned, Professor Bolstad explained that the 
Queen was being retired from active duty because of her 
years and deserved a long rest. The end of her career 
brings sadness to many others who are not students of 
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Engineering. "Bertha" endeared herself to hundreds each 
spring, when she performed majestically for visitors seeing 
the laboratory during St. Patrick's Week. 

But here's consolation for "Bertha" mourners. A new 
star is rising to replace our Queen and with three cylinders 
instead of two, we may observe in the future an even 
greater personage. 
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CURVE LINING 
( Continued from page 9) 

tion 4 (30½" -28¼" =2¼"). The string will be held 
against gage at Station 6. 

Now read the ordinate from gage of rail to the string 
at Station 5. In the examples shown in Fig. 1, this ordi
nate read 1% inches. Remember that we have assumed 
the track has been lined in to the tangent stake at Station 
5, a distance of 1 inch (29¼" -28¼" = 1"). To ob
tain the correct ordinate at Station 5 we must subtract 
1 inch from the 1% inches read on the string, leaving an 
original ordinate of .% inch to be entered in column 2 
as a 5. 
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Now move the string to Station 5-7. The helper at 
Station 5 will hold his end of the string 1 inch inside 
gage of rail, since it has been assumed that the track 
was lined in 1 inch. The helper at Station 7 will again 
hold his end of the string against gage, and the ordinate 
at Station 6 will be read directly with no correction ap
plied; it being remembered that the track was not as
sumed to have been lined beyond Station 5. In the ex
ample shown, this original ordinate at Station 6 was 1¼ 
inches and the ordinate 10 was entered in Column 2. 

The remaining ordinates around the curve are then 
taken in the usual manner with the string held against 
gage at each end and no corrections applied until the 
other end of the curve is reached. 

The curve is figured in the ordinary way. In the ex
ample shown in Fig. 1, the revised ordinates showed that 
the "0" elevation should be at Station 2, which is the 
end of straight track and beginning of the spiral, and the 
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Full 3-inch Elevation should be at Station 11, which is 
the end of the spiral and beginning of the curve. 

Looking at Column 6, the "Half Throw" column, it is 
seen that this "Half Throw" is O at Stations 0, 1, and 2. 
The tacks in the stakes at these stations are therefore all 
right, and the notation "Tack OK" is entered in Column 
8 opposite these stations. At Station 3, the Half Throw 
is -1, which means that the tack should be moved in 
¼ inch toward the center of the curve from its present 
location. Since the tack is 31 inches from gage of high 
rail (see Column 10), it must be reset at 31¼ inches 
from gage of high rail. At Station 4 the Half Throw is 
-4, and the tack must be moved in 1 inch, or 31½ in
ches from gage of high rail. Similarly at Station 5, the 
task must be moved in 2½ inches to a point 31¾ inches 
from gage of high rail. Beyond and including Station 
6, the distance from gage of high rail to the tack in the 
stake is arrived at in the ordinary way. For example, 
the Half Throw at Station 6 is -15 and the figure en
tered in Column 8 will be 3¾" + 28¼" = 32". A sim
ple table is used which shows directly the distance from 
gage side of high rail to the tack in the stake for various 
"Half Throws." 

Fig. 3 shows the notes on the trailing end of a curve 
which got out of line toward the center of the curve be
cause of a flood-soaked embankment. In string-lining a 
curve using this method, the ordinates are measured clear 
around the curve until a zero ordinate is obtained or 
until it is seen that the track ahead should be tangent 
track. The string is then laid aside and the desired tan
gent to be used beyond the end of the curve is determined. 
When this tangent is decided upon a stake is driven at 
one of the end stations and a tack is placed in it so that 
this tack will be on the tangent line produced up to the 
end of the curve. This is the same procedure explained 
above. 

In the example shown in Fig. 3, this stake and tack 
were set at Station 62-being set 22¾ inches from gage 
of high rail. This means that the end of the curve was 
5½ inches out of line with the straight track ahead. The 
transit was then set up over the stake at Station 62, and 
stakes and tacks set at Station 61 and 63 on the taqgent 
line in the same manner as explained above. Distances 
from gage of high rail to the tangent line were recorded 
in Column 10 as shown. 

After these measurements were recorded in Column 10 
the string line was again used to obtain the original 
ordinate as revised to fit the proposed tangent line. Re
membering that we have assumed that the track has been 
lined to the stakes at Stations 63, 62, and 61, w~ im
mediately know that the corrected original ordinates at 
Station 63 and 62 will be zero. · These zero ordipates 
were entered in Column 2. The string was then used to 
determine the original ordinate at Station 61; it being 
stretched from Station 62 to Station 60. Now, if we 
assume that the track has been lined to the stake at Sta
tion 62, the string at this station will fall outside the 
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gage of high rail 5½ inches at this station (28¼" -
22¼" =:= 5½") and the other end of the string will be 
held against the gage of high rail at Station 60. This 
position of the string is shown in Fig. 4 as AB. 

As can be readily seen, this is a rather awkward posi
tion in which to hold the string because any wind or sag 
in the string as it crosses the rail will affect the reading 
of the ordinate at Station 61. A simpler and more ac
curate way to obtain this reading is to offset the string 
by holding the string from E to F. This is done by 
having the helper at Station 62 hold the string on the 
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rected reading MB is then obtained by subtracting MK 
from KB. In this particular case KB measured 3¼ in
ches and MB=3¼-5%= -2¾ or -19/8 inches. The 
reading is negative because DBC is a reverse curve. The 
corrected ordinate, -19, was then entered in Column 2 
for Station 60. 

The remaining original ordinates will not be changed 
since the track was not assumed to have been lined ex
cept at Stations 63, 62, and 61. 

The curve is figured in the usual manner, it being re
membered that the original ordinate at Station 60 is 
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FIG. 3 

Typical example of curve with end out of line toward center of curve 
Ordinates measured in eighths of an inch 
39' Stations 

41 D = 12_744 = 3.218° = 3° 13' 

E=5" 

Max. Speed= V 15
2°0 (5 + 1.5) = 55.1 M.P.H. 

3. 18 

Min. Spiral= 1.1733 X 5 X 55 = 323' 
(Curve restricted to 55 M.P.H. for Diesel trains) 

existing gage of high rail and the helper at Station 60 
hold the string 5½ inches inside the gage. The distance 
JG is read. In this particular case JG was 21/s inches. 
Now the corrected ordinate at Station 61=LC=JG+GC 
-JL. Substituting, the corrected ordinate = 21/s + 5,% 
- 5½ = 3 or 24/8 inches. The ordinate 24 was then 
entered in Column 2. 

The string-line was then moved to Station 61-59. As 
explained above, the position of the string CD would be 
awkward so it was again offset to the position GH by 
having the helper at Station 61 hold the string against 
the gage of high rail and the helper at Station 59 hold 
the string at 5% inches inside the high rail. The cor-
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negative. In this particular curve the "Half Throw" at 
Stations 61, 62, and 63 were all zeros, so the tacks set 
previously were all right. If the spiral had to be length
ened to, say, Station 63 the tacks would have to be moved 
in toward the center of the curve. If, for instance, the 
Half Throw at Station 62 had come out -1, and that 
at Station 61 had come out -4, the tack at Station 62 
would have had to be moved to a point 23 inches from 
the gage of high rail (22¾"+¼"=23") and that at Sta
tion 61 moved 23,% inches from gage (22,%" + 1" = 
23,%"). -

Although this method may seem to be somewhat com

( Continued on page 20) 
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E. C. M. A. REPORT 
The annual ECMA Convention was held at Purdue 

University on October 21-23. Don Spicer, Business Man
ager, Maurice Vandervort, Circulation Manager, and Ba

sil Reagel attended the conclave as delegates from the 
Shamrock. The ECMA is the Association of Engineering 
College Magazines, of which the Shamrock is a member. 

The trip was made in an effort to secure a raise in 

our national advertising rates. The rate increase has been 
a topic of discussion for some time now and, with the 
Shamrock going into the red, the staff felt that the situa
tion could be remedied using this method of increasing 
our revenue. 

The trio reached Purdue Thursday evening and at
tended an informal smoker at 7 :00 p. m. Representatives 
from the other engineering publications were at the smok
er, and a discussion of our mutual problems ensued. 

The boys received a lesson in practical politics after the 
smoker when they went down town to eat with several 
other delegates. During the meal, they formed a bloc 
which had a common purpose of raising the advertising 
rates and also other problems which they wanted to have 
brought up before the convention. 

Friday morning the official opening of the conclave 
took place. The Dean of Engineering at Purdue deliv
ered a welcoming address to the delegates. It was at 
this session that the national advertising representative for 
the Association gave a talk and there was another ad
dress by a representative of General Electric Company. 

Friday afternoon there was an informal tour of the 
campus and further discussions and talks on the prob
lems facing the Engineering Magazines. 

In the evening, a panel discussion was held concerning 
advertising, make-up, circulation, and editorial matter. It 

was at this panel discussion that the raise in advertising 
rates was obtained. 

Saturday morning there were further committee meet
ings and also the election of a chairman for the coming 
year, Professor Cheek of Kentucky. 

Don Spicer was chairman of the committee which was 
to select a place for the convention next year. The con
clave favored the University of Minnesota although no 
definite decision was made. 

The convention closed Saturday afternoon with a ban
quet. Awards for the preceding year were presented to 
the various magazines. The Shamrock received the sec
ond-place award for the best technical article. 

This report would not be complete without mentioning 
the wonderful hospitality extended to our delegates by 

the ~taff of the Purdue Engineer, the Dean of Engineering 
and all those at Purdue who made the convention possible. 
We think the time was well spent and believe we accom
plished what we set out to do. 
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Full Title: Organizations 

ORGAN I 
A. S. C. E. 

On October 14th, 15th, and 16th, the Mid-Continental 
Conference of the student chapters of A. S. C. E. met 
at the Missouri School of Mines in Rolla. Eight schools 

were represented; they were the University of Missouri, 
the University of Kansas, Oklahoma University, Kansas 
University, Kansas State University, the University of 
Nebraska, the Missouri School of Mines, and Washing
ton University. The ninth school in the conference, Ok
lahoma A & M, was not represented. 

Delegates from the Missouri chapter were John Wright, 
Martin Moody, and John Bernhardt. Also attending were 
Robert Nebel, Richard Gill, and Ronald Danzer. About 
twenty other members of the M. U. chapter came to 
help launch the convention and then returned to Co
lumbia that night. The convention opened with a beer 
party, the purpose of which was to get everyone acquaint

ed. It did. 

On the second day each school gave a report on the 
activities of its chapter. This discussion and interchang
ing of ideas was the main purpose of the convention. 
Some very interesting facts were brought out. Several 
schools have compulsory membership in A. S. C. E. Sem
inar credit is given and attendance at meetings is required 
for graduation. Kansas State had this system but recently 
changed to a voluntary basis. It was too early for them 

to determine the immediate effect on their organization. 
Washington University has a special problem in getting 

more members to attend meetings. Most of the members 
live at home and commute to school. This makes meet
ings at night poorly attended, and yet it is not practical 
to have meetings during the day. Field inspection trips 
taken by the chapters and similar activities were described. 
The M. U. chapter compared favorably in all phases dis
cussed. It might be noted that our dues are one-half to 
one-third lower than at the other schools. 

That afternoon E. C. Wagner of the Associated Gen
eral Contractors of Missouri, and G. Salter, Midwestern 
Representative of A. S. C. E., addressed the conference. 
A film about converting rail steel into reinforcing bars was 

shown, followed by movies of the Duke-Alabama bowl 
game in 1946. 

That evening a banquet was held. · The guest speaker 
. was Mr. Weber of the Laclede Steel Corporation. He 
stressed the idea that advances in civilization have oc
curred in an extremely short and recent period of time, 
and that an engineering education is valuable and neces

sary. He also told some interesting after-dinner stories. 

(Continued on page 21) 
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ZATIONS 
♦ A. I. E. E. 

The anual joint meeting of the St. Louis section of 
the AIEE with four Missouri branches, at Rolla, Mis
souri, gave some of our older colleagues a chance to get 
away from their wives, and gave to all those who could 
make the trip, young and old alike, a better appreciation 
of our branch to the south of us, and a wider outlook on 
our own field of science. 

Those who attended will remember the evening in three 
distinct parts: the inspection of the laboratories, the din
ner and the program after dinner. 

Most of the travelers arrived soon enough before din
ner to give the Rolla labs the once-over. All the visitors 
must have been impressed by the variety of equipment 
being tested and used. Two experiments were in progress 
during our inspection, both of which were indiscernible, 
but impressive all the same. 

Growling stomachs, if not the clock, beckoned us to 
the Pennant tavern, Rolla's swank nite spot, for the much 
anticipated banquet. With the punctuality usual to engi
neers, the congregation wound its way upstairs to the 
dining room at 6 :30 on the dot, led by our own Professor 
Lamb, growling with hunger. 

After the usual formalities (beating of the table with 
knives and forks), the scientists were served a dinner of 
tender Virginia ham. After dinner, guests of importance 
were introduced to the group. Then following several 
after dinner jokes by Curtis Wilson, dean of the School 
of Mines, the diners adjourned to Parker Hall Audito
rium, on the campus, for a program by our engineering 
brothers to the south, the Missouri School of Mines chap
ter of AIEE. 

An enlightening talk by M. C. Skinner, vice-president 
of Union Electric Company of St. Louis, made up the 
first half of the fine program. Members of the audience 
will recall the many opportunities for jobs and advance
ment in the utility industry as outlined by Mr. Skinner. 

To cap the evening the attentive audience saw an 
astounding film which told, in technicolor, the story of 
the construction of the giant 200-inch telescope now 
mounted on Mt. Palomar in California. The narration 
at the start of the film mentioned how many times the 
great _ concave mirror had had been broken in production, 
and we all held our breath lest the thing should break 
before our eyes. All the spectators let out a sigh of relief 
to see the mirror mounted at last. 

At the close of the film, the meeting was adjourned by 
James Kelley, chairman of the Miner's chapter. After 

( Continued on page 20) 
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ALUMNI NEWS 
By LEON ARD W. LUTZ, M.E. '50 

We were very glad to receive from Larry Struttman, 
B.S. in M.E. '47, a letter and a subscription to the 
Shamrock. He is presently employed by the Industrial 
Engineering Department of the Timken Roller Bearing 
Co., Canton, Ohio. 

Davis K. J ac,kson, B.S. in C.E., had an article pub
lished in the Engineering News Record on the new triple
deck parking station in the Plaza section of Kansas City, 
Missouri. He is working with the J. C. Nichols Co. 
of Kansas City. 

Charles G. Philpott, B.S. in E.E. '38, is Ass't Chief 
Electronic Engineer of the Emerson Electric Mfg. Co., 
8100 Florissant Rd., St. Louis, Missouri. His home is 
at 1028 N. Taylor, Kirkwood, Missouri. 

John R. Ainsworth, B.S. in M.E. '20, has been in the 
brake industry since 1930 and is now Development Test 
Engineer of the Westinghouse Brake Co., Wilmerding, 
Pennsylvania. 

Paul David Harper, B.S. in Ch.E. '39, is Superintend
ent of the Metal Finishing Department of the Detroit 
Lubricator Co., 6900 Trumbull Ave., Detroit, Michigan. 
He has been in the metal finishing business for the best 
part of his engineering career. 

Carl J. Hunt, B.S. in C.E. '47, is among several grad
uates of our Engineering College who is now working for 
Standard Oil Co. of Ind., Whiting, Indiana. He has a 
position as structural engineer there. 

Albert Edward Peirce, B.S. in M.E. '13, is Vice-Presi
dent of the Production Department of the Mid-Continent 
Petroleum Corp., Tulsa, Oklahoma. 

A. L. Snow, B.S. in Ch.E. '33, is Senior Patent Attor
ney in charge of the Chemicals Division of the Patent 
Department of California Research Corp., 200 Bush St., 
San Francisco, California. 

Edward L. Alford, B.S. in E.E. '27, is on the Technical 
Staff of the Bell Telephone Laboratories, Inc., at Murray 
Hill, New Jersey. He has two patents in connection 
with his work. 

Omer E. M alsbury, B.S. in C.E. '05, is now working 
in Salta, Argentina, as a civil engineer. 

Paul W. Hoboy, B.S. in M.E. '44, now has the position 
of Proiess Engineer at the Dayton plant of the Frigidaire 
Division of G. M. C. in Dayton, Ohio. He is also Direc
tor of the Dayton Society of Professional Engineers. 

W. G. Purdy, B.S. in C.E. '41, is a Project Engineer 
with the Special Projects Section of the Glenn L. Martin 
Aircraft Co., Baltimore, Maryland. At present he is 
working on pilotless aircraft. 

James L. Hamilton, B.S. in E.E. '04, is Vice-President 
of the Century Electric Co., 1806 Pine St., St. Louis, 
Missouri. 
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Around the Columns 
By SLIPSTf CK SAM 

\U:2 
... ·, .. 

, 

Well, here we are, off on our monthly trip around the 
columns. 

The last issue went to. press without this column because 
I was in the hospital at the time. A Chem. E. friend of 
mine built a portable still. Well, the darn thing blew up 
as I was testing the product with a mere 1,000,000 volts 
( 10• for up~r classmen). The current jumped the gap, 
ionizing the liquid and building with an · excess of elec
trons . . I know it's impossible but it sounds good. 

I heard that James Darling has a twin brother in the 
University. How about that, Jim? Bob Levenbron, it 
seems, has found -a .way to beat pinball machines. How 
much is .it worth, Bob? (Ed. note: • R. B. Woods does 
pretty well at the contraptions but his meth<x.l sometimes 
requires that elusive nickel.) · 
· I noticed that a surprising number- of students are ._at~ 
tending the home games with portable radios. It must 
be that they like to listen to other games over the nation 
while the Tigers are letting themselves be pushed all over · 
the gridiron. . . 

. The other day in Mr. Gastineaus' EE 150 class James 
Baker worked a problem out to eight places on his slide 
rule. · I wish I had an eye _that accurate. 
. Well, Thanksgiving vacation ( one whole day) is rolling 
around this year. . Through .slide rule calculations and 
multiple integration I discovered that one less beer a week 
and I can affo_rd an extra hamburger a11d two pieces of 
pie on this national holiday. 

I heard that Kinn goes up to the Club Plantation in 
Moberly to play in the band every Saturday night. By 
the way, Kinn, what instrument do you play? 

The Student Union building will soon be ready; the 
surveyors drove another stake this month. 

A certain professor in Political Science received about 
200 telephone calls one night this month. It seems he 
told his class if Dewey lost the election he would accept 
telephone calls from anyone informing him of Dewey's 
defeat. I hear that his wife didn't take to the idea very 
well; in fact, she threatened divorce if he did it again. 
Speaking of the election, money flowed freely. I lost a 
quarter myself. 
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It Could Happen To You 
By W. D. BEHEN, M.E. '49 

On the 11th of November, 1948, the entire personnel 
of. Noyes Hospital was in a state of complete confusion 
and amazement. The cause of this chaotic condition was 
a· young gentleman who arrived at 7 :08 in the evening. 
As he stalked from the delivery room with a slide rule 
clenched tightly in one hand and a steam table in the 
other, he asked for directions to the information desk, 
walked up to the nurse on duty and demanded, "Where in 
the devil is Doc Scorah? I want to get started before 
I'm as old as my dad was." 

It is the unbiased opinion of the author that this young 
gentleman was the most exceptionally gifted child ever to 
make an appearance in this world. Not only did he have 
all of the indications of being a great football player and 
a star baseball pitcher, but he was able to converse with 
me immediately upon arrival. In addition to this, he 
knew how 'to apply dimensional analysis, compute fifth 
roots and trisect angles. 

He takes after his mother in that he is extremely hand
some and musically talented. He takes after his father 
by insisting upon scribbling "Erin Go Bragh" and "Kilroy 
was here" on the wall every time that he is left alone. 
He also winks at the nurse every time that she passes 
within ten feet of him. Where he got this characteristic, 
the world will probably never know. 

The United States Government recognized the fact that 
a cause for rejoicing was on hand by declaring his birth
day a national holiday. (Maybe they did do it 29 years 
early. The United Mine Workers . did it 55 years late.) 

Since the person referred to in this dissertation is two 
days old at the time of this writing, some of you may 
find these previous claims hard to believe. Let me assure 
you that every word of this is the truth. Who would 
know better than I do? He's my son! 

"Oh, Doctor," said the young lady, "will that . scar 
show?" 

"That, madam, is entirely up to you." 
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Bumper crop of crystals 
grown from seed • 

Here you see a tank-full of synthetic EDT (ethylene 
diamine tartrate) crystals ready for harvesting at 
Western Electric's Electronics Shop. These have 
been held at a fairly constant temperature for several 
weeks and have swished back and forth in the solu
tion in the tank, growing from tiny seeds into chunks 
the size of your fist. They will now be processed into 
crystal plates to filter various voice channels
nearly 500 separate conversations-traveling over 
the same long distance telephone circuit. Setting up 
equipment and working out precise controls re
quired in growing crystals was an interesting prob
lem for Western Electric engineers. This year's crop 
will produce a million or more crystal plates. 

for Engineers 

Red Light stops 
• trouble-makers 

This girl is using a test set designed by Western Elec
tric engineers to detect defective fuses which would 
pass ordinary tests. X-ray studies of bad fuses showed 
broken fuse wire as the usual cause of failure, but 
that 90% of the time, the broken ends made suffi
cient contact to test O.K. unless the fuse was vibrated. 
In the new test set, the fuse is struck ten times a sec
ond with a force of 250 grams causing the broken 
ends to separ.ate-an "open" for as little as ten micro 
seconds, lights a red light-and the fuse gets no 
chance to make trouble in telephone service. 

Engineering problems are many and varied at Western Electric, where 
manufacturing telephone and radio apparatus for the Bell System is the primary 
job. Engineers of many kinds -electrical, mechanical, industrial, chemical, 
metallurgical-are constantly working to devise and improve machines and proc• 
esses for mass production of highest quality communications equipment. 

Wesf'ern Electric 
Jl UNIT 01' TRB BBLL S'YSTBM SINC:B 188~ ~ 

NOVEMBER, 1948 17 



Sinoo 1905 
National Electric has 
manufactured quality wiring 
systems and fittings for 
every electrical requirement. 

Now M years ater 
National Electric is the 

World's Largest Producer of 
electrical roughing-in materials. 

·1s 

FOR 

•· SUPERIOR QUALITY 

DEPENDABLE SERVICE 

Say it with Flowers 

From 

Columbia's largest growers of choice flowers 

STORE 

16 S. NINTH ST. 

GREEN HOUSES 

WEST BLVD. 

LET US SOLVE YOUR HAIR PROBLEMS 

Dinkle' s Barber Shop 
9th and Ehn 

TYPEWRITERS 
RENTAL - SALES - SERVICE 

Central Office Equipment Co. 
Dial 6237 111 S. Ninth 

HOUSING INDUSTRY 
( Continued from page 10) 

riety of building codes. In order to build houses to con
form to all the codes, many features · of mass production 
would have to be sacrificed. 

Site fabrication is similar to prefabrication, but it dif
fers in that all the work is done on the building site. A 
temporary shop is set up, and at it, one man can tum 
out hundreds of rafters in an hour. At the same time 
tractors can be clearing lots, and crews of concrete work
ers can place foundations shortly after. Other crews fol
low in an organized sequence, each performing its job in 
repetitive operations. The entire project may be con
trolled by one operator and materials may be bought and 
cut in mass lots. This rr.ethod is well suited to rapidly 
growing cities and communities, but it is not profitable 
on developments of less than fifty houses. 

Federal housing projects and private developments, the 
latter mainly by insurance companies, would assume the 
main features of site fabrication as applied to apartment 
houses and garden apartments. To tackle a nation-wide 
problem on a large scale, huge sums of money will be 
necessary and it is probable that from these sources the 
solution to our housing shortage ·will come. Underwriting 
by private insurance companies and government financing 
will assure a minimum yearly volume of house construc
tion. The industry would be stabilized and material 
manufacturers could operate on· definite schedules at lower 
costs. Federal legislation toward unifying our building 
codes would be a tremendous step forward. 

The cry of socialism will be raised in the case of fed
eral housing. It will be raised by the same people who 
have created our myriad of building codes, who have 
passed laws requiring the use of only local materials, who 
have deliberately . withheld the advantages of mass pro
duction from the American housing industry. 

Each of these remedies has its disadvantages and ad
vantages. It might be necessary to combine, modify, and 
integrate the various methods outlined above, but one
third of the people of the United States will definitely 
continue to be inadequately housed until the building 
industry adopts new methods based on sound engineering 
and modem production. 

For Your 
Personal Stationery 

SEE 

McQUITTY QUICK PRINTERS 
9 N. 10th St. 

GREYHOUND COFFEE SHOP 
· For Good Food and Service 

10th and Locust Dial 7771 
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A cyclonic spot erupts on the face of the 
sun, and-here on earth-we feel it. Sun
spots cause "magnetic storms,'; which 
disrupt radio communications. 

What can be done about it? Research, 
· during which RCA scientists and engineers 
"worked" by instrument on the sun-
93,000,000 miles away-offers an answer. 

For years, science related magnetic 
storms to sunspots. Accurate forecasts of 
disturbances were needed. 

RCA scientists took a new tack. They noted 
that interference was most intense when 
sunspots were in a certain "critical area." 
Location and activity were observed to be 
more important than size. 

Using this knowledge, RCA communi-
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"Sunspot" research, by RCA engineers, helps radio communications to dodge interference 
from magnetic storms. RCA Laboratories is a center of radio and electronic research. 

cations engineers accurately forecast the 
beginning and end of magnetic storms. 
They have established a daily m~gnetic 
storm forecasting service which is distrib
uted like weather reports throughout the 
world. Transmission of messages can be 
arranged over circuits or paths that will 
dodge interference. · 

Such a pioneering spirit in research · gives 
efficiency of service and leadership to all 
products and services bearing the names 
RCA, and RCA Victor. 

When in Radio City, New York, be sure to 
see the radio, television and electronic won
ders at RCA Exhibition Hall, 36 West 49th. 
Street. Free admission. Radio Corporation of 
America, RCA Building, Radio City, N. Y. 20. 

Continue your education 
with pay-at RCA 

Graduate Electrical Engineers: RCA 
Victor-one of tlie world's foremost manu
facturers of radio IU)d electronic products 
-offers you opportunity to gain valuable, 
well-rounded training !\I'd experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio re•· 
ceivers ( including broadcast, short weve 
and FM circuits, television, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broiidcast transmitters, R-F 
induction heating, mobile communications 
equipment, · relay systeins. 

• Design of compo11,ent parts su~ · as 
coils, loudspeakers, capacitors. 
• Development and design of new re~ 
cording and reprodu$1 methods. · 
• Design of rec~iving, power, cathode 
ray, gas and photo tubes. 
Write today to National ReC1'Uitfng _Dlvl
sion, RCA Victor, Camden, Ne.¢ i~sey. 
Also many opportunities for. Mec~cal 
and Chemical E.niineen, and· Pl,y•icists. 

• RADIO CORPORATION o, AMERICA 



A. I.E. E. CURVE LINING 
( Continued from page 15) ( Continued from page 13) 

some hurried good-byes exchanged between acquaintances 
newly made at this excellent meeting, the engineers began 
their jaunt back to Columbia, and the caravan wound 
its way north, stopping only briefly to make an inspec
tion tour of the Rathskeller in · Jefferson City. · 

The other schools which were represented at the meet
ing were St. Louis University and Washington University. 
A11Jhose who could attend this year's banquet and joint 
~eeting will' remember it for its variety and compactness, 
and for the downright good time that everyone had. 

plicated, it actually becomes quite simple after being used 
on a few curves. The method has been used very suc
cessfully for several years and has eliminated all the ob
jections of the ordinary Bartlett method of string-lining 
curves. 

G. E. HOUSE OF MAGIC 
· Arrangements were made for the presentation of the 

G. E. "House of Magic" show under our sponsorship on 
Dec. 15, 1948 in Jesse Auditorium. 

Prof. Lamb gave the details of the papers contest to 
-be held in February or March. The winner of the local 
prize will be entered in the St. Louis section contest for 
competition with the winning papers from Rolla, St. Louis 
University and Washington U. and in the District con
test to be held at Dallas this spring. 

The organization went on record as favoring the for
•mation of a joint AIEE-IRE Student Branch and a 
committee composed of Richard Moore, Chairman, Don 
Margerum, Dorrill Wright, Dale Cunningham, and Vernon 
Kiegler was appointed to make the necessary revisions in 
the By-Laws to permit such a merger. 

• • • _partners 1n creating 
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Engineering leaders for the lost 80 years hove mode 
K & E instruments, drafting equipment and materials 
their partners in creating the great technical achieve
ments of America. So nearly universal is the reliance on 
K & E products, it is self-evident that every major engi
neering project hos been completed with the help of K & E. 

KEUFFEL & ESSER CO. 
NEW 'YORK • HOBOKEN, N. J. 

Chicago • St. Louis • Detroit 
Son Francisco • Los Angeles • Montreal 

5/a ,:z 

{16. 4 
/)r4w,,,5 ~he,_.,,,{, A1e4.:5u'"l!Menl!J .41 
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PSALM OF SLIPSTICK SAM 

My sliderule is my shepherd, I shall 
not want. 

He maketh me to set down to the 
third place; and leadeth me to in
terpolate to the fourth. 

He restoreth my average: . and lead
eth me along the paths of correct 
answers for his name's sake. 

Yea, though l walk through the val
ley of th~ shadow of pop quizzes, 
I will fear no professor; for my 
sliderule is with me. 

His log scales and trig scales they 
comfort me. 

Thou preparest an answer for me in 
the presence of my professors, 
thou annointst my paper with 
right answers and my brain re
laxes-

Surely Quality and Accuracy shall 
follow me all the days of my 
life and I shall dwell in the house 
of K & E forever. 

-HARRISON N. HOWE. 
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· A. I. Ch. E. 

At the last meeting it was decided that future meetings 
with motion pictures will begin at 7 :00 p. m. and other 
programs at 7 :30 p. m. Members are invited to bring 
their wives. The programs are open to all engineers. 
During this semester several student members will be 
called on to give talks about their summer employment 
or previous industrial experience. 

The student chapter of AIChE will purchase one full 
page in the Savitar. It is hoped that this can be obtained 
in conjunction with the Engineers Club to obtain a more 
favorable rate. 

The official magazine of AIChE is Engineering Progress. 
Members are urged to take advantage of the special low 
rate now in effect. Full information can be obtained 
from Dr. Lorah. 

Pi Tau Sigma 
The University of Wisconsin was the host to Lynton 

C. Wiener, William P. Goode, and William Behen; the 
three members of the local chapter of Pi Tau Sigma who 
attended the annual convention held October 28th and 
29th. 

Nine new chapters of Pi Tau Sigma were formed during 
the year with Cornell University being initiated next 
month. The outlook for a marked expansion of Pi Tau 
Sigma in the next year is excellent with the fraternity now 
containing 39 chapters at major universities. 

The University of Wisconsin chapter were gracious 
hosts during the two days_ of the conference and provided 
the 120 members of the organization who attended with 
fine food, entertainment and a very enjoyable -two days. 

Th_e local delegates covered 1,100 miles in four days 
they were awa:y from the University and beg to report 
that Illinois bartenders are the friendliest they have ever 
encountered in their diverse travels. 

A. S. C. E. 

( Continued from page 14) 

On Saturday morning the business meeting was held 
and the officers for the next year were elected. · The 
offices of President, Vice-President, and Secretary-Treas
urer were filled by men from Washington University, 
Oklahoma University, and Nebraska University respec
tively. Nebraska University was chosen as the host school 
for the n~xt convention. A new COI).Stitution was approved 
and will be sent to each chapter for ratification. A reso
lution to make three annual reports to Mr. Salter's office 
was approved. These reports will be assembled and sum
marized by Mr. Salter and sent to every chapter. 
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For The Finest In Flowers . 

NICHOLS BROS. FLORISTS 

Growers of Fine Orchids 

25 N. Ninth Phone 9776 

FOR 
Christmas-Gifts 

See 

1~~b's 
JEWELRY 

12 S. 9th St. - Phone 9495 
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WHAT'S YOUR BULL'S EYE? 
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W HATEVER your goal, there's a 
wealth of opportunity at Allis

Chalmers. For its breadth of opera
tion is unmatched in industry. 

Gas turbines, betatrons, induc
tion heaters-more than 1600 inge
nious products have made A-C an 
integral part of every basic industry. 

Pick any field-electrical, hy
draulic, mining, mechanical. Pick 
any type of work-research, design, 
production, sales. You'll find them 
all at A-C ... offering a real proving
ground for your talents and training 
-a real chance for success. 

Write for Book No. 6085, 
outlining A-C's Graduate 

Training Course. 

Allis-Chalmers Mfg. Ca., 
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ASSIGNMENT 
FOR _TOMORROW 

VauR ASSIGNMENT for tomorrow will be based on the textbooks 
you're studying today. Many of these are published by McGraw-Hill. 
From them you're getting much of the technical knowledge on which 
you'll build a successful career. 

These same books, and many other McGraw-Hill titles, will b!'! an 
indispensable part of your business life. To these you will, of course, 
want to add the McGraw-Hill magazine edited for your field. 

For example, if you're studying chemical engineering, the chances 
are you know Perry's Chemical Engineers' Handbook and many of 
our other books in this field. If you're going to be an aeronautical 
engineer, you probably know our series in aeronautical science. 

In all, McGraw-Hill books and magazines cover practically every 
kind of business and industry. 

Chemical Engineering and Aviation Week are but two of the many 
McGraw-Hill magazines for men in business and industry. When 
you've finally arrived o_n your assignment for tomorrow-keep in
formed. Let the· McGraw-Hill magazine that's edited expressly for 
your field help you turn your job into a successful career. Remember, 
McGraw-Hill books and magazines are valuable tools. 

McGRAW-HILL-
p u B l C A T 0 N s 

HEADQUARTERS FOR TECHNICAL INFORMATION 

330 WEST 42nd STREET • NEW YORK 18, NEW YORK 
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LOOK FOR THIS RIDGE 

• · There is more than mere identification value in the 
ridge you see on Okonite wires and cables. The ridge is 
proof that the insulation has been folded around the con• 
ductor by the well-known Okonite strip insulating process. 
This method permits inspection at all times during the 
application operation. It assures the perfect centering of 
conductors so important to the avoidance of electrical 
failures. · 

The ridge is a permanent mark of an Okonite cable. It is 
still prominent after the final vulcanization in a metal mold 

· that insures equal transfer of the heat throughout every 
portion _of the insulation. The Okonite Company, Passaic, 
New Jersey. 

<f The NEW LOOK-B & W Style 

BABCOCK & WILCOX 
THE BABCOCK & WILCOX CO. 

85 Liberty Street, New York 6, N. Y. 

WELCOME 

ENGINEERS 

'IOU RECEIVE MORE 

AT '/OUR 

UNI VE'RSIT'I 
8001( STOR-E 

Basement Jesse Hall 

Partially visible at far left is a new 

2,000,000-volt X-ray machine at 

B&W for making certain that welded 

seams in pressure vessels for large 

boilers, refineries, and chemical proc

esses meet industry code specifica

tions. It is the largest X-ray ever built 

for this important purpose - eight 

times as powerful as the average hos

pital X-ray. 

Long years of this kind of engineer

ing foresight and initiative has linked 

the B&W name with numerous other 

significant pioneering advances in 

many fields of industrial activity. 

Yet for all its 80 years, B&W has 

never lost the art of having new ideas 

-a good reason why technical gradu

ates can look to B&W for excellent 

career opportunities in research, engi

neering, production, sales and other 

vocations. 
N-45 
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Food-ours to have and to hold 
QUICK-FROZEN or in cans, dried or powdered, processed or 
in bulk, foods can now be kept fresh and flavorful from har
vest to harvest ... or longer. 

For this we can thank research ... and better materials. 
There's nitrogen, for example, that protects the flavor 

and nutritional values of packaged foods. It is also used to 
protect delicate foods ... butter and vegetable oils ... keep
ing them sweet and free from undesirable odors. 

Plastic-lined cans resi~t food acids and alkalies for months 
on end. They eliminate all contact with metal ... and thus 
serve as an added guard against flavor contamination. 
Plastic-treated milk bottle hoods keep pouring surfaces ster
ile-clean ... and new plastic containers, tough and pliable, 
"seal in" food's flavor and freshness. 

Stainless steel, too, easily cleaned and sterilized, gives us 

spoilage-free tanks, vats, hoppers, filters and great kettles 
that help prepare and process food for our use. 

The people of Union Carbide produce many materials 
essential to the growing, handling and preservation of 
foods. They also produce hundreds of other materials for 
the use of science and industry, thus helping maintain 
American leadership in meeting the needs of mankind. 

FREE: You are invited to send /or the new illustrated booklet, "Prod
ucts and Processes," which shows how science and industry use 
UCC's Alloys, Chemicals, Carbons, Gases and Plastics. 

UNION CARBIDE 
AH.D CARBON CO.R.PO.R.A.TIOH 

30 EAST '2ND STREET (!Ifi NEW YORK 17, N. T. 

----------------- Prodruu of Diviaions and Unit• include----------------
BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS • NATIONAL CARBONS • ACHESON ELECTRODES • EVEREADY FLASHLIGHTS AND BATTERIES 

LINDE NITROGEN • LINDE OXYGEN • PREST-0-LITE ACETYLENE • PYROFAX GAS 

ELECTROMET ALLOYS AND METALS • HAYNES STELLITE ALLOYS • PRESTONE AND TREK ANTI-FREEZES • SYNTHETIC ORGANIC CHEMICALS 
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BULLARNEY ■ ■ ■ 

Ch. E.: "Why is insulation put on wires?" 
E . E .: "To keep the birds from picking off the current." 

The queen bee is a busy soul 
She has not time for birth control 
And so it is in times like these 
You meet so many sons of bees. 

We heard recently of an unfortunate man who, night 
after night, dreamt that someone was tightening up on 
his navel with a screwdriver. Every night, the man would 
awake with a cramp and spend several sleepless hours as 
a result of the dream. 

After a few months of this, he finally decided to see 
his psychiatrist. He recounted his experiences to the doc
tor and the doctor advised him to place a screwdriver next 
to his bed so that when he awoke from this dream he 
could get out of bed and loosen up his tightened navel. 

The man followed his doctor's advice the following 
night. When he had the dream, he got out of bed and 
loosened his tightened-up anatomy. He immediately dress
ed and rushed down to the doctor's office. 

The psychiatrist admitted him and asked, "Well, what 
happened?" 

The man said, "I did what you told me. I went to 
bed, had the dream and, when I awoke, I immediately 
began to loosen my navel." 

"Yes, yes," said the psychiatrist, ''then what happen
ed?" 

The man heaved a great sigh and said: "My fanny fell 
off." 

The Gal : "Why don't you come up to my apartment 
and · have a bite before you go home?" 

The Guy: "Naw, you can bite me here in the hall." 

"Do you mean I'm going to be held here for ransom?" 
"I should say not. Let Ransom get his own women." 

One of the local girls informed me that necking is a 
form of divansport. 
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Student : "I clearly had the right-of-way when this man 
ran into me, and yet you say that I was to blame." 

Local Cop: "You certainly were." 
Student: "I don't get it. Why?" 
Local Cop: "Because his father is mayor, his brother 

is chief-of-police, and I go with his sister." 

Minister: "Is your grandfather at home?'' 
Junior: " I ain't seen him." 
Minister : "You haven't seen him. Where's your gram

mar?" 
Junior : "In the kitchen making up to the iceman." 

Drunk (phoning to wife )-"That you dear? Tell the 
maid I won't be home tonight." 

Jack and Jill went up the hill, 
Upon a moonlight ride, 
When Jack came back 
His eye was black. 
His pal, you see, had lied. 

"Now," she asked, "is there any man in the audience 
who would let his wife be slandered and say nothing? If 

so, stand up." 
A meek little man rose to his feet. The lecturer glared 

at him. "Do you mean to say that you would let your 
wife be slandered and say nothing?" she cried. 

"Oh, I'm sorry," he apologized. "I thought you said 
slaughtered." 

May: "You've got to hand it to Jim when it comes 
to petting." 

June: "What's the matter, is he lazy." 

She's quite like an ostrich, 
The dumbest of the lot, 
She hides what she knows, 
And shows what she's got. 

Looking coldly at the man who had just given him a 
nickel for carrying his bags twelve blocks, ''the little boy 
said: "I know something about you." 

"What?" asked the man. 
"You're a bachelor." 
"That's right. Know anything else about me." 
"So was your father." 

ChE: "I know a place where the women hardly wear 
anything except maybe a string of pearls once in a 
while." 

CE (picking up his books): "My gosh! Where?" 

ChE: "Around their necks." 

THE MISSOURI SHAMROCK 



BLAME REAGEL 

LOVE LIFE OF AN ENGINEER 

.4n engineer once loved a maid with pure dynamic passion 
His modus operandi was of scientific fashion 
Her eyes were copper sulphate blue, her lips like stron-

tium's flame 
She boasted analytic curves that Einstein couldn't name 
The sine waves of her lov,ely hair were symphonies afloat 
Its undulations simply struck his fundamental note 
Our hero feared their contact was set to make or break 
And so he screwed his courage up and thus to her he 

spake 
0 maiden fair with golden · hair, come give me but one 

kiss 
React forever thus with me in oscillating bliss 
Oh damsel rare if you but care for me as I for you 
We'll solve the problems of our love and keep it moral too 
Oh watt a maid come be my bride, illuminate my days 
We'll synchronize our voltages and fluctuate in phase 
We'll build a mod,ernistic ohm beside the sounding sea 
And raise a tribe of engineers with vim and enthropy 
We'll dyne upon the best of food, the kind _that's strictly 

stable 
And soft-boiled ergs we'll often eat from a logarithmic 

table 
The modest maid remained unswayed by all this talk fan

tastic 
In fact her quips from luscious lips were cold and auto

cratic 
Your pretty ptea is packed with power but leaves me 

undelighted 
And so, my human dynamo, you're running self excited 
The follow up to this story was his quick response to error 
Marriage became too steady state to match his transient 

flare 
So boys be warned by this sad yarn with moral that runs 

deep 
Don't plan to build a power house when local power is 

cheap. 
-A. P. BAHLKOW. 

Passenger: "Which end of the car do I get off?" 
Conductor : "Either one. It stops at both ends." 

A miss is as good as she wants to be. 

"Uncle, what is a bachelor?" 
"Junior, a bachelor is a man who didn't have a conver

tible when he went to college." 

This is dedicated to one of the staff ( name withheld by 
request). Did you ever go out with two girls and find out 
witch is witch? 

NOVEMBER, 1948 

Some people can drink just as well sittin' down as they 
can standin' up. But most cannot stand up so well after 
they have been drinkin' sittin' down as they can sit after 
drinkin' standin' up. 

Doctor: "Your mother-in-law's condition necessitates a 
warmer climate." 

Newly Wed (after a short pause): "You do it, Doc, 
I haven't the heart." 

Did you hear of the two skunks that went to church and 
sat in their own pew. 

Wife: "How do you like my new gown? I got it for 
a ridiculous price." 

Outraged Husband: "You mean you got it for an ab
surd figure." 

Jlt4~kE i.;-· SN,. ,,.1 E+h r:L, 
.::i- '"" 1..1\-"f f:: f., I{ c..1,. S'S --

EE : "What's become of the old fashioned girl who used 
to say, 'Ask father'?" 

ChE: "She now has a daughter who says, 'Give it more 
gas, Joe; the old man is gaining on us.'" 

She was so homely that when she walked along the 
waterfront even the tugs stopped whistling. 

Women are wizards when it comes to facts and figures
and those with the best figures learn the facts much 
quicker. 
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Penney's 

TOWN CRAFT VALUE IN 

Men's Shoes $7.90 
Here's one of the best money-saving shoe values 
in town. Smart wing tip Oxfords with all the 
snap and style young men want. Check the 
broad stitching, brass eyelets, the sturdy walled 
last. Come in and look our many styles over. 

Sizes 6-11 

PA UL ALLEN'S Flowers 

Mo. Theater Bldg. Phone 4433 or 94 70 

TIGEB BABBEB 
114 South Ninth 

Make Reservations 

For Out-of-Town Guests 

At 

The Tiger Hotel 
Columbia's Newest 

Fireproof Hotel 

Sleep in 

Comfort and Safety 

Enjoy 

ICE CREAM 

COURTESY OF 

CHARLIE'S CAFE 

Paus -;;;1~, 
~ ., 

,..,, 
/, -

I I w , r-c:"' 

~ 'i,s~ 

./ -

-J 

' \ 
IOTTLED UHDU AUJHOIITY OP THI COCA-COLA COMPANY IY 

CORA-COLA BOTTLING COMPANY OF COLUMBIA, MO. 
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Because 
photography 
lasts ... 

Little about this scene remains to
day, yet here you see it as it was. 
For someone snapped a shutter at 
the turn of the century-and "filed 
this record for the future" on film. 

Because photography makes rec
ords that last, many offices and plants 
are putting it to profitable use. 

By reproducing a drawing, a blue
print, a specification sheet on one 
of the new Kodagraph Papers, you 
can have a photographic copy with 
a sharp, non-fading image of every 
detail. 

By making Recordak Microfilm 
files of correspondence, contracts, 

checks, you can protect them from 
alteration, preserve them from wear
and-tear. 

By using photographic progress 
reports of construction work-by 
photographing accident scenes or 
filming surgical operations-you can 
have "eye-witness" accounts whose 
accuracy never changes. 

This and more you can do because 
photography lasts. For some of its 
other functional applications which 
daily benefit business and industry, 
write for "Functional Photography." 

Eastman Kodak Company 
Rochester 4, N. Y. 

Advancing business and f ,• I Ph f h 
industrial technics . . . Un( 10n0 0 Ograp Y 



General Electric is not one business, but an organiza
tion of many businesses, offering opportunities in virtual
ly all the professions. Here three G-E men brief the 
career-possibilities which the company offerl. to the 
technical graduate, the mechanical engineer, and the 
cheni1cal engineer. 

TE CHNICAL SPECIALISTS: MEET YOUR HOST 
M . M . Boring (Colorado), manager of the Technical P. r
sonnel Division: It' s my job to contact young men wtth 
technical training who are interested in careers with q~ 
eral Electric, and to start them on their way up through •tiur 
training programs. Opportunities for them were nelv 
greater. T his year we have hired more electrical, mech~n 
ical, and chemical engineers, and more chemists, mes,1° 
lurgists and physicists, than ever before. g m 

'0 il _____________ ____ _ _ ______________________ JD. _ 
... 

m ro 
MECHANIC AL ENG INEER 

H. P. Kuehni, of the General Engineering and Consulting 
Laboratory: Much of my work has to do with such hurry-up 
calculating machines as the differential analyzer, the AC 
network analyzer, and the electronic digital computer. For 
the engineer with a bent toward mathematics, these ma
chines are opening up exciting possibilities in many prob
lems whose mathematical complexities, or sheer length, 
have heretofore discouraged investigation. 

CH EMICAL ENGINEER 

~~ 
~~ 

Gil Bahn (Columbia), graduate of the G-E Advanced Scien
tific Program: Graduation from this program poses an in
teresting problem to the chemical engineer. Which of the 
company's diverse fields of endeavor offers the greatest 
challenge and opportunity? My own choice was in plastics, 
particularly the complex processes used in manufacturing 
synthetic phenol. I'm convinced it's one of the most fascinat
ing tasks a young chemical engineer could tackle. 
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It's the world's largest coal mine
and it's COMPLETELY MECHANIZED! 

• owned and operated by the H. C. Frick Coke Company 

• The Robena Coal Mine is currently 
producing about 12,000 tons of coal a day. 
And when the mine reaches full operation, 
it will probably turn out 20,000 tons a day. 

Robena is completely mechanized. A 
flick of an electric switch starts cutters, 
drillers, loaders, dumpers and conveyors. 
Workers can stand erect. A powerful 
blower furnishes them with fresh air. Steel 
beams protect them from cave-ins. An 
electric railway with an automatic signal 
system transports the coal. 

Above ground, too, Robena is operated · 
at top efficiency. Automatic blending 
mixes coal into a uniform grade that will 
be usable for steel making. At the tipple, 
coal is loaded into barges on the Monon-

gahela River at the rate of a barge every 
six minutes. 

Engineering coal mines for efficiency and 
safety has been a continual challenge to 
the opera.ting and engineering officials of 
the H. C. Frick Coke Company. They have 
met and are still meeting this challenge. 

Opportunities 
The work being done for the Robena Mine typifies the 
spirit of the work being done in all of the subsidiaries 
of United States Steel Corporation. 

Have you seen "Paths of Opportunity in U. S. 
Steel?" Ask your Placement Officer for a copy. 

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

UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY 

UNITED STATES STEEL 



HES MAKING THE SIGNS 01= THE TIMES 

HERE is a man who can put your name 
in lights! In sign shops throughout 

the country he makes the neon signs that 
tell you where to buy the things you need 
or want. The low cost and colorful eye• 
appeal of these versatile signs give the 
smallest storekeeper the same display op
portunities as his biggest competitors. 

The letters that spell "drugs" or "gro
ceries", "beer" or "ice cream", are shaped 
by skillful hands out of glass tubing made 

by Corning. The tubing is made from a 
special glass developed by Corning research, 
with many characteristics not found in 
ordinary glass. With the help of skilled 
operators, hundreds of miles of this tubing 
are drawn by automatic machine every day . .. 

Out of this same research, born of nearly 
a hundred years of glass-making experience, 
has come the improved laboratory ware 
that helped America win world leadership 
in science. The gleaming Pyrex ware that 

bakes pies like ~other used to make, and 
saves dishwashing time because it can be 
used for serving and storin·g too. And now 
the many special tubes and other precision 
glass parts that are speeding television to 
your home. · 

Altogether, Corning _makes over 37,000 
glass prnducts. Some day they may furnish 

' Just what you need to improve your product 
or make it more saleable. Remember us then. 
Corning Glass Works, Corning, N. Y. 

IN PYREX WARE AND OTHER CONSUMER, TECHNICAL AND ELECTRICAL PRODUCTS ► -' CnnNJNG 
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Year by year, month by month, oil industry chemists find new, . 
fascinating possibilities in the hydrocarbon molecules that make 
up petroleum. They have learned many ways to convert them into 
new and more valuable molecules; 

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

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

We are continuing. 

Standard Oil Company 
(INDIANA) 

910 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 

• 

• 
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DID WE STICK OUR NECK OUT IN 1930? 

Loolc How Alcoa Aluminum Extrusions 

Have Helped Our Prophecy Come Truef 

On June 21, 1930, this advertisement appeared in 
one of America's great national magazines. "Aha!" 
chortled a lot of people. "Look at Alcoa sticking 
its neck out!" 

Now, in 1948, there are many aluminum trains 
to ride. In the past three years alone, 450 passenger · 
cars have been ordered in Alcoa Aluminum. 103 
freight cars. 412 tank cars. 

One reason for the railroads' swing to Alcoa 
Aluminum is typified by the big extrusion press 
shown above. Squeezing out intricate aluminum 
shapes like toothpaste from a tube, it permits big 
assembly savings in car structures ••. without 

sacrifice of strength. From the massive but light
weight beam, 80 feet long, that serves as a car 
side sill, down to the satiny fluted moldings around 
the windows, Alcoa Aluminum Extrusions find 
wide use. 

Getting metal where it's wanted, in the most 
intricate of shapes, and in gleaming, lightweight, 
.corrosion-resistant Alcoa Aluminum-these ad

,., ya,ntages have helped many an industry to produc
. tion short cuts, better products. 

The __ story of aluminum is still being written. 
New developments are in the making that promise 
as much for th~ future of aluminum as the promise 
we ma.de abobt aluminum trains hack in 1930. 
ALUMINUM C6MPANY OF AMERICA, Gulf Building, 
Pittsburgh 19,, Pe~~ylvania. 

ALCO FIRST IN ALUMINUM 

DECEMBER, 1948 

Alcoa ran the advertisement ab~ve before 
being able to make big aluminum beams for 
railroad cars-in fact, before the railroads 
even showed much interest in aluminum. 
Believing the idea was sound, Alcoa took a 
chance, built costly machinery to make 
beams, .then went out and sold them. Result: 
these d~ys you do ride on aluminum trains. 

This is typical of the history of Alcoa. In 60 
short years, Alcoa Aluminum has found its 
way into thousands of useful things: uten
sils that cook better, buildings that last 
longer, planes that fly faster.. But this is only 
the beginning. New developments, now in 
the laboratory stage, are pointing the way 
to even wider uses for aluminum tomorrow. 



Science paints 
the future 

41 of every 1,000 U. S. chemists are 
engaged in production of paints, 

lacquers, vamishes and colors 

Modern paint making is an outstand
ing example of chemistry at work
of the way the scientific approach 
has replaced rule-of-thumb methods. 

Today, paints are formulated by 
chemists to meet specific needs. In 
their search for better finishes, these 
highly trained technicalmenareaided 
by the electron microscope and infra
red spectroscope. A variety of gonio-

Rust would quickly weaken this structure. Be
cause "Dulux" resists salt water and salt air, 
it has for years protected many famous bridges. 

photometric and spectrophotometric 
devices are used by the physicist and 
physical chemist in the study of gloss 
and color. 

Du Pont men have produced many 
superior finishes. One of them, 
"Dulux" nitrocellulose lacquer, made 
mass production of automobiles pos
sible by shortening paint drying time 
from weeks to hours. 

Finish . faih~res - chipping and 
scratching-were costing manufac
turers of home refrigerators a million 
dollars a year before Du Pont chem
ists developed "Dulux" synthetic 
resin enamels, based on alkyd resins. , 
A "Dulux" coating on metal or wood 
dries into a ·film that even a hanimer 
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blow won't break. Tests with me
chanical scrubbers prove it outwears 
old-style enamels by more than five 
times. "Dulux" enamels now guard 
boats, large and small, as well as 
petroleum tank farms, machinery and 
other industrial installations. 

At Du Font's paint laboratories, a 
widerangeofmaterialsisunderstudy. 
Where the colloid chemist, the phys
ical and organic chemist, the analyst, 
physicist and other technically 
trained men leave off, the chemical 
engineer, mechanical engineer and 
metallurgist stand ready to design 
equipment to make better commer
cial production possible. 

Modern equipment speeds research 

Many of today's research tools are 
complex and expensive. The modern 
research worker may use a $30,000 

Satin-smooth beauty and outstanding dura
bility are properties given by "Duco" or 
"Dulux" to furniture, trucks, buses and trains. 

Send for your free copy 
of this new booklet 

The 40-page, fully illustrated 
brochure, "The Du Pont Com
pany and the College Graduate," 
answers your questions about 
opportunities at Du Pont. De
scribes openings in research, pro
duction, sales and many other 
fields. Explains the plan of or
ganization whereby individual 
ability is recognized and re• 
warded. Write today. Address: 
2518 Nemours Building, Wil
mington 98, Delaware. 

Mark P. Morse, B. S., Physics, Washington 
College' 40, measures specular and diffused re
flection of a sample paint surface with a gonio
photometer, a Du Pont development for ob
taining data on gloss and brightness. 

mass spectrometer installation which 
can make an analysis in three hours 
that formerly took three months. 
High pressure equipment, ultra cen
trifuges, molecular stills, and com
plete reference libraries are other 
tools which speed research and en
large its scope. 

Young scientists joining the Du 
Pont organization have at their dis
posal the finest equipment available. 
Moreover they enjoy the stimulation 
of working with some of the most 
able scientists in their fields, in groups 

Paints are tested by exposure to weather at 
paint "farms." Research men interpret results 
as guide for development of improved paints. 

small enough to bring about quick 
recognition of individual talent and 
capabilities. They find here the op
portunity, cooperation and friendly 
encouragement they need. Thus they 
can do their best work, both for the 
organization and themselves. 

~ 
ua.u. s. PAT.OIF. 

BETTER THINGS FOR BETTER LIVING 

••• THROUGH CHEMISTRY 

More facts about Du Pont-Listen to "Ca,,a/cade 

of America" Monday Nights, NBC Coast to Coast 
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HELP! 
The Engine Club and the Shamrock are in sore need of additional men to aid in 

the activities of the Club and the publication of the magazine. 

This year, as in years past, the number of men taking part in the activities 
around the Engine School is small. Again the work has devolved on the same small 
group of men with the result that these students are overworked while the majority 
of the men here in school are taking no pch"t whatsoever in the projects of the Club. 
It is high time that lackadaisical attitude was replaced by greater interest on the part 
of all students. 

The Shamrock has been going to press as the result of the work of twenty-one men 
and the Engine Club activities are work of only a few more than that. The Shamrock 
has urgent need of advertising salesmen, writers, typists, and copy readers. The work 
takes only a small amount of time each month and additional men working on the 
magazine will certainly result in a publication of greater interest to its readers. 

The dances and other entertainment functions of the Engine Club are the direct 
result of the work of about forty men who are forced to spend a disproportionally large 
share of their time doing the work of the rest of the school. The Christmas Party 
was a step in the right direction but, again, too few men participated in the work. 

St. Pat's Week is coming up and with the volume of work it entails, there is 
plenty of work for a great many men. Any officer of the Engine Club or any staff 
member of the Shamrock will give you information as to how you'll be able to do your 
part and feel that you · are actualy working for the betterment of your Club, your 
Magazine, and your School. 
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THE SCANNING PROCESS AS 
In almost every major city in the U. S. today there 

can be found a television system in operation. Within 
the span of a few years television has become a household 
word and has made vast progress in the field of electrical 
communications. In view of this it seems advisable that 
a knowledge be had of some of the fundamental con
cepts involved. This article will deal with the concept 
of scanning as related to television. Whether the tele
vision system is complex or of the simplest form, the 
process of scanning must be used. An understanding of 
this concept, therefore, is a prime requisite to the overall 
understanding of a television system. 

Since television is a system of electrical devices which, 
extends the use of our sense of sight, a knowledge of 
the eye and its functions must first be evaluated. Exam
ples of this are: ( 1) frequency response characteristic of 
the eye (i. e., color response); (2) ranges of brightness, 
detail, and contrast to which the eye responds. This 
discussion will be confined to the brightness and detail 
to which the eye responds. The idea of picture elements 
is of primary importance_ here; to grasp this, visualize an 
ordinary black and white photograph placed under a 
microscope-the picture no longer retains its seemingly 
"whole" form but now appears to consist of small dots of 
varying brightness ranging from black to gray to white. 
These small dots may be looked upon as picture ele
ments. Considering the photograph without the micro
csope it should be evident that the size of these picture 
elements ( i. e., grains of silver in photo) will decide the 
distance at , which the picture may be viewed as well as 
the number of details which may be represented in the 
picture. 

The next step is to visualize the photograph with a 
finite number of horizontal lines ruled on it. Each of 
these lines will then contain approximately the same num
ber of picture elements. Figure 1 (a) serves to illustrate 
this. If a smooth plot were made of the brightness of 
the picture elements against distance along one of the 
lines the result would be similar to that shown in Figure 
1 (b). This figure shows a plot of brightness versus 
distance along the Jine X-X which passes through the 
pupils of both eyes of the figure. This plot would also 
represent a curve of brightness versus time and, as such, 
serves to illustrate the idea of scanning. The word scan
ning is used because of its analogy to the manner in 
which a person "scans" a page of printed type. Thus it 
is evident that the curve of Figure 1 (b) would be a 
result of scanning the line X-X from left to right. 

The application of scanning was first used in television 
in what is known as the rotating disc method, illustrated 
in Figure 2. Its operation is evident from the figure and, 
since it is no longer in use, no explanation of its methods 
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will be included in this article. Suffice to say that the 
system has many limitations, notably few picture ele
ments, resulting in poor picture details and mechanical 
difficulties. 

The advent of the ionoscope provided a means whereby 
the process of scanning could be applied by purely elec
trical means with results far above those obtained by the 
rotating disc method. A diagram of the ionoscope is 
shown in Figure 3. It consists of a screen or mosaic 
upon which the image to be scanned, and subsequently 
televised, is focused, and an electron gun to provide the 
scanning medium (i. e., electron beam). The mosaic 
consists of a sheet of mica (approximately 100 sq. cm. 
by 2 mils thick) one side of which is coated with many 
tiny globules of photo electrically sensitized silver. The 
reverse side is covered with a conducting material to 
collect the picture, or videa, signal. 

The action of the mosaic is as follows: the light fall
ing on the mosaic releases a negative charge from the 
sensitized silver globules in proportion to the light fall
ing on them. This results in the mosaic assuming a 
charge deficiency whose distribution is the same as that 
of the light on the televised object. To restore this de
ficiency, the beam of electrons is made to scan the mosaic. 
With each . restoration of charge the mosaic assumes a 

( Continued on page 16) 

ABOUT THE AUTHOR 

A Staten Island, New York boy, Jack Kinn came to 
the University after three years as a Naval Electronic 
Technician. He first started here in September, 1945, in 
the Naval ROTC. His hobbies are photography, music 
and women. A prospective E.E. graduate in 1949, Jack 
plans to kt the future take care of itself. 
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RELATED TO TELEVISION 
JOHN M. KINN, E.E. '49 
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o:EPARTMENT 817 
To you Department 817 probably has no significance, 

but to Sears, Roebuck and Coml?any it means better 
business through Engineering. This department, known 
as the Merchandise Testing and Development Labora
tories, increases customer satisfaction by improvement of 
products sold. 

Six main divi~ions are necessary to test the many varied 
products sold by Sears. These are further subdivided 
so that personnel may specialize in a single field. Per
sonnel include over one hundred specialized technicians. 
The Mechanical division tests tools and hardware, air 
conditioning, refrigeration, combustion, plumbing, farm 
equipment, automotive equipment, optical and photogra
phic goods, and sporting goods. The Electrical division 
tests generators, welders, battery chargers, electrical in
struments, and other electrical products used for heating, 
lighting, and mechanical power. 

The Chemical division conducts chemical analyses and 
is subdividid into the fields of metallurgy, entomology, 
pharmacy, bacteriology, and the field including leather, 

TESTING A STEEL FRAMED BUILDING 

Wind load on side is simulated by pull of hydraulic 
cylinders. Movement of building is recorded on graphs 
shown at roof level. 

rubber, plastics, and paints. The Radio division tests 
radios, phonographs, television sets and other electronic 
equipment. The Home Economics division includes the 
fields of home furnishings, food preparation, food preser
vation, laundering, and sewing. The Textiles division 
tests textiles used for clothing and other uses. 

General service facilities of the lab include the library, 
drafting department, aesthetic design department, supply 
rooms, and a machine shop. The library includes over 
5,000 technical volumes as well as up to date testing 
procedures, codes, and standards, It also circulates over 
250 technical magazines to keep personnel up on current 
developments in their respective fields of interest. The 
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By ROY HARRINGTON, Ag.E. '50 

drafting department makes changes in functional design 
while the aesthetic design department makes improvements 
in appearance of products. The adequate supply rooms 
~md the well equipped machirie shop with skilled machin
ists makes it possible to have special equipment made 
for the testing of products that cari not be tested with 
standard testing equipment. 

Each division is equipped with laboratory testing equip
ment particular to its field . Almost all of the equipment 
to be found in college laboratories may be found there 
plus a various assortment of special purpose equipment. 
In the mechanical division one finds such standard equip
ment as a large tensile machine, dynamometers, a sound
proof room, a darkroom, · controlled temperature and hu
midity rooms, a wind tunnel, engines for the testing of 
lubricants and coolants, tachometers, scales and balances, 
pressure and vacuum gauges, temperature gauges, ther
mocouples, anemometers, manometers, cycle counters, and 
electrical measuring instruments. 

Rube Goldberg devices are designed and built for those 
items which can not be tested completely with . standard 
equipment. Included in this group are the mattress test
er, baseball cover tester, refrigerator door slammer, and 
a bicycle tire and coaster brake tester. Most of these 
devices are made to simulate actual use conditions and 
take the product through regular cycles of use for life tests. 

It may be necessary to do some research on the subject 
preparatory to a test. Past reports are checked to see 
if similar items have been previously tested. The library 
is a good source of both technical information on the 
subject and test procedures. Where possible tests are 
conducted in accordance with published test codes of 
trade associations, specifications of Federal Bureaus, and 
standards established for evaluation of basic materials. 
Oftentimes, however, there is no information available on 
the testing of the completed product as the consumer 
uses it. This calls for initiative and ingenuity on the 
part of the person making the test. Other divisions of 
the lab may be called upon to test the component parts 
of the more complicated products. 

New products, competitive products, and currently sold 
products embodying improvements are tested. The lab 
cooperates with colleges and other research organizations 
in trying out new methods and processes. They also help 
determine what equipment works best using these new 
methods. Products are tested from the consumers view
point. This means that the completed product must be 
tested in as near actual use conditions as is possible. 
This often necessitates work outside the lab on such 
items as outboard motors, lawn mowers, farm equipment, 
buildings, etc. Farm equipment is tested in actual use 
on two farms. 

Products are tested for both life and performance. For 
( Continued on page 18) 
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SPEAKING OF CHARACTERS 

ROBERT SMITH 

Bob was born (we think) December 5th, 1917, in Mem
phis, Tennessee. After a noise- and fight-packed five or 
so years he attended grade school there for about eight 
years. He started high school there but later moved to a 
farm about three miles out in the country. Due to the 
school set-up in Tennessee, he had to finish high school 
in Germantown, which is about ten miles from Memphis. 

When ·asked about sports he said he indulged in no 
major sports then because he was too small. At the time 
he was ; bout five feet ten inches tall and weighed about 
150 pounds. (There must have been some big brutes 
there.) 

After graduating from high school, he went to Memphis 
State Teachers College for a year. He then wanted to 
go to the engineering school at Illinois U. but finances 
prevented this action so he tried the Aviation Cadets. 
Unfortunately for the Army he flunked the tests they 
gave him so he turned honest and looked around for a 
job. After bouncing from one position to the other, 
he finally wound up as a rent collector for an agency. 
He says that he was the lowest paid member on the col
lection staff so he asked for a raise. The manager sent 
him to the junior partner, who sent him to the senior 
partner, who sent him back to the manager. He told the 
manager that he was either going to have a raise or join 
the Army. He joined the Army. 

His first station was the newly-completed MacDill Field 
in Florida. He said it was so newly completed that they 
hadn't built roads there yet. It consisted · of a dried 
marsh that they had pumped silt into from Tampa Bay. 
In the five years in the Army he covered most of the 
U. S., attended five radio schools, taught in three, and 
went from priv:ate to first lieutenant. It was while he 
was stationed at Scott Field that he had a blind date 
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BILL DARLING, E.E. '50 

who later became Mrs. ~mith. The lass later provided 
him with dependent No. 2 (a child that is). 

He was at Miami waiting for an air priority to Brink
am Field, Puerto Rico, when the Administration Officer 
asked him whether or not he wanted to get out of the 
Army or go overseas. The Administration Officer must 
have had rocks in his head, says Bob, so he got out of 
the Army. 

After release from bondage, he worked for the Famous
Barr Company for three months before coming to MU 
in February, 1946. The reason for coming to MU in
stead of going to Illinois (his first love) · was that his 
father-in-law is an alum of MU Engine School. 

At present he is holding two jobs besides going to · 
school. One is with the Buildings and Grounds Depart
ment and the other is with the Athletic Department 
of the University. 

John was born on December 1, 1920, _in Everton, 
Missouri. He attended grade and high school in Everton. 

JOHN WRIGHT 

After graduating from high school he attended Southwest 
Missouri State Teachers College in Springfield, Missouri. 
He studied pre-engineering with a glance to the future but 
the war came along and interrupted his plans. 

He enlisted in the Air Corps and, as many others be
fore him, saw much of the U. S. before going overseas. 
Over the ocean, he visited England and France, flying 
33 combat missions over enemy territory with a Light 
Bombardment Group. He received the Air Medal for this 
activity. He arived in the States in August, 1945, and 
was ready to go to the Pacific Theater when the war end
ed. He was discharged November 9, 1945, and came to 
the University to continue his engineering studies. He 

( Continued on page 21) 

11 



Around the Columns 
By SLJPSTICK SAM, B.S. '99 

··~t\/ 
, 

Would you like to see your name in print? Well, read 
this column and maybe you will. Under new management 
again this month, under the weather as usual, this col
umn wishes to thank its main contributor, Rumor Press, 
Inc . . Onconclusive). 

First off, the winner of slide rule which is annually 
awarded to the sophomore who ranked number one aca
demically during his freshman year, was Stanton R. Mor
rison with a nice little 3.81 average. 

Mr. Hogan took his wife to supper the other night. 
The night before he took some of his fellow E. E. instruc
tors, but not to supper. 

At a recent Engine Club meeting a cartoon of Woody 
Woodpecker was shown, only the sound track was Kaput. 
All those engineers and the show was half over before it 
was fixed. Which reminds me that the crystal ball wouldn't 
rotate at the fall dance, so during intermission a council 
meeting was held, and, after much deliberation, Jack 
Seibel was sent aloft. With well-directed words of advice 
from the gathering of brains present, including last year's 
Chairman of St. Pat's Board, Howell Heck (now in B 
& P A) , the ball was started rolling, rotating that is. 

During Homecoming, in keeping with time-honored tra
dition, a group of fine engineers armed with trusty slide 
rules stood guard from 7 p. m. Wednesday 'til 7 a. m. 
Thursday to keep any ornery Jayhawkers or disciples 
thereof from painting or defacing said Columns. Under 
the command of Jim Bartley, Chairman of Discipline and 
Protection, this group, fortified with steaming coffee and 
donuts, braved the elements during the long vigil. Due 
to emergency and to kill two birds with one stone, some 
of those energetic engineers present helped to finish the 
Engine Club Float and among other things manufactured 
an authentic-looking, water-cooled machine gun. Expect
ing to find a couple of drowsy engineers, Old Sam dropped 
by at 2 :05 a. m. (my girl had to be at 2 :00) but there, 
full of life and spirit ( s)? were a whole flock of wide
awakians. 

Sam takes his hat off to the Minnicks, father and sons. 
0 . P. Minnick, Class of '27, stood guard at the Columns 
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for 6 hours with his two sons, 0 . P., Jr., and Sidney. 0. 
P., Sr., works in K. C. and was here for Homecoming. 

Leaving out first names, the roll call of those who 
stood guard reads something like this: Bauer, Klotz, Lang
don, Cascia, Cox, Snider, Keyes, Woerheide, La Mar, 
Moffett, Watson, Coons, Huestis, Jewell, Dodt, Fox, Kal
tenstein, Krautmann, Samuels, Easterday, Curtiss, Howell, 
Morgan, and Witt. 

Those large groups of people that were hourly jammed 
around the bulletin boards in the main engine school lobby 
at the end of the month were not commu~istic rallies but 
merely curious students trying to see who made the 
"Dean's Honor Roll." 

If you saw the Homecoming Parade you probably no
ticed that while most of the floats were decked in black 
and gold, dear old Mizzou's colors, there was a little 
group which held sacred the wearing of the green and 
sported the colors of St. Pat, white and green. This 
group made up the four units in the Engine Club float, 
using green and white because an abundance of same 
was possessed by the Club, while coin of the realm was 
scarce. Paraphernalia was furnished as follows: jeep by 
Ernst, convertibles by Powell and Vandervort, motor 
scooter by the Buescher Boys, slide rule by Prof. Kim
brell, firearms by Hall, Johnson, Bauer, Behen, and Ernst, 
hedge shears by Building and Grounds Dept., small shears 
by Robbie Smith. Those riding in the float : Ernst, John
son, Bauer, Church, O'Neill, Wills, Gerhard, Vandervort, 
Powell, a father-son combination Robert and Robbie 
Smith, and three girls (names unknown, dam it). 

St. Pat's Board applicants were interviewed and se
lected. This lineup, besides those officers of Engine Club 
who are automatically included on the board, is: Min
nick, Finney, Cox, La Mar, Klotz, and Stevener. 

There are getting to be so many football bowls that 
teams are hard to get. But one group is going out on a 
limb and start the Garter Bowl; they figure customers 
will snap up the tickets. 

One C. E. prof. is having a hard time trying to teach 
Fluid Mechanics to a class of mostly electricals. "Weir" 
for him but a lot of water flows over the dam during the 
time some of them are trying to convince him how hard 
a life they lead. Sam won't mention his name but it 
rhymes with ganster. 

Notice to the legislature: If you heard rumors recently 
regarding communism at M. U. it was merely B. G. tell
ing his girl he'd meet her on Red Campus near the fifth 
column. 

For the married engineers with children and no place 
to leave the little ones, Engine Club furnished baby sit
ters at the fall dance. There was some controversy as 
to how old one could be and still be considered a baby. 
In the future if you are enrolled in the university you 
will be considered too old. 

This is Sliptstick Sam signing off after sashaying around 
the Columns on his monthly trip. If you didn't see your 
name in print this month and would like to, drop me a 
line in care of the Shamrock and maybe you will be re
warded next month. Goodbye now. 

THE MISSOURI SHAMROCK 



ORGANIZATIONS 
ED DABLER, C.E. '50 

A. S. C. E. 

A busy bunch of characters is a good description of the 
local chapter of the ASCE. The boys have had several 
monthly meetings to date. At the October gathering, a 
film on "Tilt-Up Construction," showing how concrete 
buildings are constructed by pouring the concrete for 
various sections into forms on the ground and then rais
ing them into position by cranes, was shown. The No
vember meeting was highlighted with addresses by student 
speakers and was held jointly with the Mid-Missouri Sec
tion of ASCE. 

Twelve students, including delegates, of this chapter 
were at Rolla School of Mines from October 14 to 16 at
tending the annual Mid-Continent Conference. This is 
a very constructive organization composed of nine schools 
in the Mid-West. The schools are Nebraska, Oklahoma, 
Oklahoma A & M, Kansas, Kansas State, Arkansas, Rolla, 
Washington University of St. Louis, and Missouri. The 
next meeting will be at Nebraska next fall. Every civil 
will benefit by attending this meeting. 

All Civil Engineers are urged to attend and take part 
in the meetings and activities of the Chapter. The suc
cess of the functions of the organization depends upon 
the number of members and their co-operation with the 
leaders of the group. Frosh and Sophomores are espe
cially invited to join. 

A. S. M. E. 
Since the last issue of the Shamrock, the ASME has 

held two meetings. The first was the regular meeting on 
Nov. 30. The group listened to the debate "Are Our 
Ideas Being Destroyed by the Machine Age?", sponsored 
by the national organization of the ASME on Town 
Meeting of the Air. The debaters were William Batt, 
L. J. Fletcher, Clark Kuebler, and J . Haynes Holmes. 

Dr. R. L. Scorah gave an account of the National 
ASME convention at a special meeting on Dec. 7. In 
addition to many interesting anecdotes, Doc gave a very 
interesting resume of the ASME Committee Report on 
Atomic Energy. The convention was held in New York 
during the week of November 29th. 

Announcement of a Christmas party to be held in Read 
Hall on December 18 was made at the special meeting. 
The affair will be stag or drag and a maximum charge 
of 25 cents for refreshments will be imposed on · each 
member. 

( Continued on page 18) 
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ALUMNI NEWS 
By LEON ARD W. LUTZ, M.E. '50 

A number of the 1948 graduates of the Chemical En
gineering Division are now Assistant Instructors in that 
department. They are: C. William Ade, B.S. in Ch.E. 
'48; Robert G. Craig, B.S. in Ch.E. '48; James K. Ferrell, 
B.S. in Ch.E. '48; Arthur E. Geers, B.S. in Ch.E . '48; and 
Robert D. Jaquay, B.S. in Ch.E. '48. 

Walter Rautenstrauch, B.S. in M.E. '02, Professor 
Emeritus of Mechanical Engineering at Columbia U., 
recently received an honorary degree. He is now at Co
lumbia U. and is doing some teaching. 

G. W. Prichard, B.S. in C.E. '47, is now a consulting 
engineer here in Columbia. He is presently engaged by 
the city to study water supply and also by Stephens Col
lege to study water and electric power sources. 

The E. I. du Pont de Nemours Company has in their 
employ several of the recent graduates of this school. 
Included among these are William W. Ellis, B.S. in Ch.E. 
'48, in East Chicago, Ind; Charles Wickham, B.S. in 
Ch.E. '48, in Parlin, N. ].; and Edward S. Rodekohr, 
B.S. in Ch.E. '48, in Wilmington, Delaware. 

James William Riley, B.S. in E.E. '48, is now working 
with the Bell Telephone Co. in Kansas City, Mo., as an 
equipment engineer. 

Paul Black, B.S. in M.E. '47, is superintendent of the 
U. S. Gypsum Plant in Staten Island, N. Y. 

Now working with General Mills in Kankakee, Ill., is 
fames C. Larkin, B.S. in Ch.E. '48. 

Donald C. Patterson, B.S. in M.E. '48, is a represen
tative of the Servel Water Heater Service in Evansville, 
Ind. He writes that Robert Young, B.S. in M.E. '48, and 
William Lindstromberg, B.S. in M.E. '48, are also with 
Servel. 

Kelly Lee Elmore, Jr., B.S. in Ch.E. '48, works with 
the Electro Metallurgical Co. of Sheffield, Ala. 

James F. Frye, B.S. in E.E. '48, has the position of 
assistant electrical engineer with the Illinois Power Co. 
in Galesburg, Ill. 

Boris E. Abram, M.S. in Ch.E. '48, is now with the 
Carbide and Chemicals Corp., Whiting, Ind. 

Edward Sweeney, B.S. in M.E. '47, who is a salesman 
wi~h the York Air Conditioning Co. in St. Louis, Mo., 
recently became the proud father of a second son named 
Kevin John. 

Elmer William Isern, B.S. in Ch.E. '48, is now with 
the Eagle-Picher Mining and Smelting Co. of Miami, 
Okla. 

James D. Locke, B.S. in M.E. '48, is working as a 
structural engineer with the U. S. Bureau of Reclama
tion, Davis Dam, Phoenix, Ariz. 

Working with the Phillips Petroleum Co. in Oklahoma 
City, Okla., are fames B. Canfield, B.S. in Ch.E. '48, 
and Edward A. Evans, B.S. in Ch.E. '48. Also with 
Phillips is / ohn D. Ratje, B.S. in Ch.E. '48. 
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Full Title: "The History of the Slide Rule" 

TBE BISTORY 01 
X 1 -

How would you like to have to solve the above equation 
by longhand or even by logarithms? In ordinary engi
neering practices, calculations need only be carried out to 
one per cent accuracy. The extra work entailed in obtain
ing the exact answer would be a needless waste. You will 
never be left in this predicament for many men have in
dependently developed various forms of slide rules. Wil
liam Oughtred, Robert Bissaker and Thomas Everard all 
developed slide rules in the 17th Century. Working in- · 
dependently, they developed both the straight slide and 
the circular types. 

The First Slide Rule 

The fundamental basis of all slide rules is the addition 
and subtraction of logarithms. Until the discovery of the 
logarithm system, no work was done on the development 
of a mechanical calculator. John Napier developed the 
logarithm system in 1614, and six years later Edmund 
Gunter plotted logs on a two-foot straight line. Addition 
and subtraction of lengths of this line by the use of divid
ers gave the results of multiplication and division. 

The actual invention of the slide rule is shrouded in 
obscurity. Some authorities give the credit to Wingate 
because of his work popularizing "Gunter's Lines," as 
they were called. He developed his own lines of propor -
tion. 

According to Favvro, a mathematician-historian, the 
first actual slide rule was due to the work of the English
man, William Oughtred. Around 1621 he constructed 
two "Gunter's Lines" so that they would slide past each 
other. By this means it was possible to multiply by 
adding the desired length on one line to the desired length 
on the other. By subtracting lengths it was possible to 
divide. A few years later he developed the circular slide 
rule. 

Since the work of Oughtred, numerous men have added 
to the development of the slide rule as we know it today. 
Some have brought out rules for specific purposes while 
others have improved on existing types. Robert Bissaker 
is one. of these men. About the middle of the 17th 
Century he made a rule that had two stationary pieces 
with a third sliding between them. This rule closely 
resembled the rules of the present. During this same 
period Milburne constructed a spiral rule. 
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In line with the development of the slide rule for spe
cific purposes, as mentioned above, Thomas Everard 
brought out a general rule that was adapted to cask 
gauging. This rule was accepted more for its use in 
gauging than for calculations. It closely resembled our 
modern rules and was in general use in England for al
most a century. 

Two other men, Cogshall and Newton, independently 
developed slide rules during this period. Cogshall's rule 
was made for "ease, dispatch and exactness in timber 
measurements," while Newton devised his rule to solve 
for the roots of equations. 

Contributing Improvements 

One of the later improvements in slide rules was the 
invention, in 1700, of Hunt. He inverted the scale to 
form a reciprocal scale. Many years later W. H. Wollas
ton ran one of the scales in the reverse direction to ob
tain an inverted scale, such as the "CI" scale on modern 
day rules. It was during the time of Hunt that a folding 
rule was made. . The folding rule never attained a great 
degree of popularity because of its inaccuracy. 

The runner for the slide rule first appeared as the in-

ABOUT THE AUTHOR 
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TBE SLIDE RULE 
vention of Robertson in 1778. This improvement, com
m'Orily thought to be a 19th Century invention, was dis
carded because of the complicated procedure necessary 
to operate it. 

Another rule developed for a specific purpose was the 
development of Boulton and Watt. These men, while 
working on the improvement of the early steam engine, 
made a rule to use in calculations regarding steam en
gines. The rule became known as the Soho rule because 
it was developed at Soho, Birmingham, England. The 
Soho rule achieved great popularity because it was more 
accurate than any other rule on the market at that time. 

The pocket rule first made its appearance with J. W. 
Woollger, who invented the 6-inch rule. Sylvanus Beven 
gave us a simple but very useful change in the arrange
ment of the scales in 1817. He folded the scale at 3, that is 
the line starts at 3, goes up to 9, and then to zero after which 
it starts at 1 and goes to 3. Today's folded scales differ 
only in that they start at 71' or (, 

19th Century Developments 

The early part of the 19th century produced no great 
change in the slide rule. In fact, due to the change in 
units in England the rule was little used in that country 
during the early part of the century. Germany and Aus
tria also saw a decline in the use of the instrument, its 
main function being the subject of lectures. One lecturer 
constructed a large model similar to the K & E classroom 
demonstration slide rule. 

Roget developed the log log scales in 1815 for the solu
tion of population problems and the calculation of chance. 
These scales were forgotten until the 20th Century when 
they were brought back for use in thermodynamics and 
electrical problems. 

The early 1800's saw France become the center for the 
development and manufacture of slide rules. Despite the 
lull in English interest, the French began to tum out 
very accurate work. Thavernier-Gravet began to build 
their reputation, and the Lenoirs, father and son, were 
known as the makers of the world's finest slide rules. 
The circular rule acquired a stronger hold here than in 
any other country, but even in France the rectilinear rule 
gained ascendency. 

In 1850, a young French army officer, Amadee Man
heim, developed the rule which today bears his name. 
His was the first rule with an efficient cursor. He was 
in luck-the French army adopted the rule for its work. 
Also,. a firm with a national reputation, Thavemier-Gra
vet, began to manufacture it. This rule was used ex-
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tensively in France for 20 to 30 years before it caught 
on in England. It took another 10 years after that to 
pick up any headway in America. Until this time, the 
slide rule had been a rarity in America. Hardly anyone 
had ever seen one, let alone used it. 

About 1880, there was a great deal of interest in de
veloping very accurate slide rules. To achieve this end, 
the flat spiral, cylinder helix, and flat gridiron types were 
brought out. Manheim had developed a much more ac
curate rule than his rectangular one, but it has been 
eclipsed by one worked out by Thatcher. Thatcher's 
rule is of the cylinder gridiron type, and can be read to 
5 places. To increase accuracy, and to facilitate reading, 
a German firm, Dennert & Pape Co., divided the scales 
on white celluloid. 

Slide Rule In America 

As late as 1880, America was still importing rules from 
Europe. About this time, an Englishman named William 
Cox appeared on the scene. He had what he called a 
duplex rule. K & E acquired the rights to use this in
vention, and brought Cox over as a technical adviser. W. 
L. E. Keuffel shortly invented a slide rule dividing-engine, 
by means of which it became possible to graduate Cox's 
duplex. Keuffel also developed other slide rules capable 
of far greater precision than anything devised before. 
These new rules were also great time savers. 

During the next quarter of a century, slide rule manu
facturers brought out many refinements. Improvements 
were made for the solution of specific types of engineering 
problems. For example, the log log scale was put on 
the rule to solve thermodynamic problems, and the vector 
scale was added in the late twenties for electrical use. The 
late Mendel P . Wienbach, a professor of Electrical Engi
neering at the University of Missouri, was instrumental 
in the development of the vector solution method. 

Cajori in his history of the slide rule, written in 1909, 
lists 256 different rules made since 1800. It is a con
servative estimate that the figure has doubled since 1909. 
Rules have been designed for every purpose from the so
lution of vectors to the solving of chemical equations. 
There are rules for the conversion of money from one 
system to another. There is even a slide rule for the 
solution of photographic exposure problems. 

There, briefly, is a history of that thing which can be 
called the engineer's right arm. It's a tool which is easy 
to operate and, if handled carefully and operated with 
dexterity, will enable you, as engineers, to rid yourself of 
some of the drudgery which long involved calculations 
cause. 
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TELEVISION 
( Continued from page 8) 

rapid succession of different values, each being a measure 
of the brightness of the picture elements contained in the 
image focused on the mosaic. Thus, the videa signal 
comes off as a "string" of varying potentials, the curve 
of which would be similar to that of Figure 1 ( b). 

(;" PHOrQTI/J!U: 
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FIGURE 2 
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Under the system adopted in the U. S. the number of 
scanning lines used is 525 which means that 262½ lines 
are scanned going from A to B and the other 262½ lines 
are filled in going from C to D. The main reason for 
using interlaced scanning is to reduce flicker of the pic
ture when it is received. Since the ability of the eye to 
retain an image ( i. e., persistency) is about 1/30 second 
a means had to be developed whereby a picture repetition 
rate of 30 per second would not produce flicker. This 
is very effectively done through the use of interlaced scan
ning whereby the time in going from A to B would be 
1/60 second and that from C to D would be 1/60 second. 
Thus the repetition rate of the whole picture would still 
be 30 per second. However, it is effectively made 60 per 
second through the use of interlacing. 

ELCCTRON 8£AM 

FIGURE 3 

The type of scanning used here is known as odd line 
interlaced scanning and is standard in the U. S. It may 
be illustrated as follows: referring to Figure 4, consider 
the electron beam to be focused at point A. It is then 
made to travel across the mosaic ( with image focused on 
it) at a given velocity and in a slightly downward direc
tion as shown. Upon reaching the right edge it is now 
at a position which is lower than A by the width of one 
scanning line. It is then brought back horizontally at 
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7 to 10 times the velocity it had going from left to right. 
This process is repeated until point B is reached. The 
beam is then brought back to point C and the foregoing 
process is repeated until point D is reached. From point 
D the whole cycle is repeated starting at A. Since the 
width of a scanning line going from A to B is filled by 
the scanning lines going from C to D this method is 
termed interlaced scanning. There are both odd and even 
line interlaced methods. However, it is much easier to 
interlace using the odd line methods, therefore it is the 
one in use today. 

FIGURE 4 

Considering Figure 4 (minus the scanning lines) as 
the mosaic and thinking of Figure 1 (a) as being super
imposed on it, it requires but one further step to visualize 
the beam of electrons as traversing the mosaic in accord
ance with the process of scanning described herein, and 
represented by the lines of Figure 4. This basically de
scribes the action that takes place in the ionoscope. The 
output of the tube then would be time varying potential 
similar to that shown in Figure 1 ( b). This varying 
potential is then amplified and transmitted through the 
air to the various receivers located in the city where, 
through the same scanning process, the picture is made 
to appear on the face of the picture tube ( cathode ray 
tube). 

Other earner tubes, such as the imagine orthicon, have 
been developed which give even better results than the 
ionoscope. All these, however, rely on the scanning proc
ess described here. Whether this will be the only process 
used remains for the future to tell. For the present it 
seems to be doing, an excellent job, as any person who 
has witnessed television reception will testify. 
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"Will this course help prepare me for a telephone job?'' 

DECEMBER, 1948 

"Yes, it will. And that would be true of almost 
any course you'd name. 

"That's because varied abilities are required. 
The telephone system has mechanical engi
neers, electrical engineers, civil engineers, and 
so forth. Some are in development or research, 
and make contributions in these fields. More 
are in the operating end . . They deal with eco
nomic as well as technical problems, handle 
personnel, and assume other responsibilities • 
gained as their careers progress. 

"In other words, telephony has many inter
esting jobs. To prepare for· one of them, learn 
your particular branch of engineering and gain 
as much all-around ki).owledge as you · can." 

BELL · TELEPHONE 5-YSTEM@ 
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No matter how big the job-

o 0 

~ 

=== -~ -or how small- ~ 
A National Electric Product 1A! G -J 

will fit into your plans. See 
National Electric for a 
complete line of electrical 

roughing-in materials. 

WIRES-CABLES-CONDUIT 

ADVANCES IN ENGINEERING 
Eastman Kodak Company has announced that its sci

entists, using a new photographic emulsion, have suc
cessfully recorded tracks of electrons, the small negatively 
charged particles that make up atoms. 

This is believed to be the first definite identification of 
electron tracks, the company indicated. Tracks were re
ported from the University of Montreal in 1946. But the 
Kodak tracks, first obtained at the company's research 
laboratory at Harrow, England, and later in Rochester, 
are long enough to remove all doubt as to their identity. 

The number of developed silver grains per track in the 
emulsion ranges from six to a maximum of twenty-eight. 
The length of the path in the emulsion is about two 
thousandths of an inch- two-thirds the thickness of an 
average sheet of paper. 

The range of the electron tracks appears to agree with 
the theoretical range predictions made by nuclear phy
sicists. 

Termed a valuable tool for studies of atomic disintegra
tion, the new electron-sensitive emuision is expected to 
prove useful also in research on cosmic rays and in medi
cal research involving radioactive isotopes. 

In autoradiography, where radioactive tissue is placed 
in close contact with a photographic material, the new 
emulsion will enable scientists to detect with extreme pre

( Continued on page 22) 
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ORGANIZA T-IONS 
( Continued from page 13) 

The· chapter added seventeen new members to its rolls 
at an initiation on the 20th of November. The cere
monies were followed by a banquet at the Tiger Hotel, 
at which Webster L. Benham, Oklahoma City consulting 
engineer, was guest speaker. 

Attending the meeting were faculty members R. B. B. 
Moorman, H. A. LaRue, M. B. Tate, and G. K. Gillian. 
Graduate student members attending were M. S. Gwinn, 
A. C. Murphy and 0. Norman. 

Those initiated were: Seniors-John A. Bernhardt, 
James E. Gast, Abe Golden, Martin L. Moody, Robert 
H. Paschal, Phillip L. Schuyler, Milan Vosevich, and 
Robert Williamson. Juniors initiated were : William H. 
Barker, Carter Callahan, Robert M. Calles, Claude Her
shey, Benedict J. Ornburn, Reed LeRoy Shearer, Don L. 
Spicer, Walter Stark, and James Turner. 

DEPARTMENT 817 
(Continued from page 10) 

life tests, the product is set up to perform its normal 
function repeatedly at an accelerated rate over its normal 
use. Its life is recorded in either time of operation or 
cycles of operation. Efficiency of performance is noted 
throughout the test. As an example of this, consider the 
testing of small water pumps used for spraying. After 
a run-in period a general checkup is made. Vacuum in 
the suction line is recorded before and after priming as 
well as maximum pressure. Then, holding speed con
stant, output of water and input of power are recorded 
for different pressures. Next, holding pressure constant, 
output and input are checked at various speeds. These 
tests are repeated at certain intervals and at the end of 
the test. Also at the end of the test such things as ex
cessive wear, leakage, and noise are checked. The pump 
may be tested in plain water or water containing abrasive 
or corrosive materials, depending upon its expected usage. 

Besides the life tests several other things affecting con
sumer acceptance are taken into consideration. The in
structions for assembly and use should be adequate for 
the average person to get the best use from the product. 
Parts lists should be included where replacement is to be 
expected. Equipment should be safe and easy to operate. 
Products should be attractive in appearance and free from 
unnecessary parts. 

A report is written covering observations made during 
the test and performance data. These reports have the 

( Continued on page 20) 
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Once . scientists, . exploring the invisi
ble, worked relatively "blind." Few 
microscopes magnified more than 
1500 diameters. Many bacteria, and 
almost .all viruses, remained invisible. 

Then RCA scientists opened new windows 
into a hidden world-with the first com
mercially practical electron microscope. In 
the laboratory this instrument has reached 
magnifications of 200,000 diameters and 
over. 100,000 is commonplace ... 

To understand such figures, picture 
this: A man magnified 200,000 times 
could lie with his head in Washington, 
D. C., and his feet in New York. ... A 
hair similarly magnified would appear as 
large as the Washington Monument. 

Electron microscqpe, perfected at RCA Laboratories, reveals 
hitherto hidden facts about the structure of bacteria. 

Scientists_ not only see bacteria, but also 
viruses-and have even photographed a mole
cule I Specialists in other fields-such as 
industry, miriing, agriculture; forestry-have 
learned unsuspected truths about natural 
resources. 

Development of the electron micro
scope as a practical tool of science, medi
cine, and industry is another example of 
RCA research at work. This leadership is 
part of all instruments bearing the names 
RCA, and RCA Victor. 

• • • 
When in Radio City, New York, be sure to 
see the radio, television and electronic won
ders at RCA Exhibition Hall, 36 West 49th 
Street. Free admission. Radio Corporation of 
America, RCA Building, Radio City, N. Y. 20 . 

Continue your education 
with pay-at RCA 

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

• RADIO CORPORATION o, AMERICA 
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DEPARTMENT 817 
( Continued from page 18) 

following general form: 

1. Statement of problem or reason for testing . 
prqduct. 

2. Thorough and accurate identification of sample 

3. Conclu~icms 

a. ~n_eral observations 
b. Gritphs and tables covering performance 

c. Photographs pertaining to the test 

d. Comparisons with competitive products, and es
tc1blished standards and specifications 

4. Recommendations for improvement of product and 
an evaluation summary covering such qualities as 
performance, construction, workmanship, etc. 

5. Method of testing aq.d equipment used in testing. 
One copy of the report is kept by the lab for future 

reference. Other copies are sent to buyers and to the 
manufacturers of the products. These reports help the 
manufacturer improve his product, thereby benefiting 
both he and Sears as well as the consumer. 

:"' -
Laboratories such as this offer a good opportunity to 

the engineer :interested in the testing and development 
fil~ld tib.d to the one who likes to . see his efforts result 
directly in better consumer pro~ucts. 

partners in creating 

Dear Son: 
I just read in the paper that students who don't smoke 

make much higher grades than those who do. This is 
sopiething for you to think about. 

Love, Father. 
Dear Father: 

I have thought about it. But truthfully I would rather 
make a B and have the enjoyment of smoking; in fact I 
would rather smoke and drink and have a C. Further
more, I would rather smoke and drink and neck and 
make a D. 

Love, Son. 
Dear Son: 

I'll break your neck if you flunk anything. 
Your Father. 

Scene: Hotel lobby. 
Woman (grabbing man): "Vaughn, Vaughn, I love 

you!" 
Man: "Lady, please, I'm not Vaughn Monroe." 
Worn.an: "I adore you, I want to marry you." 
Man: "Lady, please, you're annoying me." 
Woman: ''I'll cook and keep house for you." 
Man: "Lady, I'm not Vaughn Monroe." 
Woman: "I'll make love to you." 
Man (singing): "Racing With the Moon." 

Prof: "What do you know about a vacuum?" 
Stud: "Nothing." 

In the parlor there were three . 

For 81 years, leaders of the engineering profession 
have made K & E products their partners in creating 
the technical achievements of our age . K & E instru
ments, drafting equipment and materials - such as 

She, the table-lamp, and he; 
Two is company, there is no doubt 

So; the little lamp went out! 

Two drunks staggered into their 
room which had twin beds. However, 
they both got in the same one. 
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·· the LEROYt Lettering· equipment in the picture -
have thus played a part in virtually every great 
engineering project in America. 

KEUFFEL & ESSER CO. 
NEW YORK • HOBOKEN, N. J. C 

Chicago • St. Louis • Detroit 
San Francisco • Los Angeles • Montreal 

tReg. U.S. Pat. Off, 

George: "Say, Barton, there's some
one here in bed with me." 

Barton: · "That's · funny, there's 
someone in with. me, too." 

George: "Well, let's kick them out 
then." 

Barton: "O. K." 
( Two ouches followed by a dull 

thud.) 
George: "Well, I kicked mine out, 

how did you do?" ' 
Barton: ."Hell, I . got kicked out." 
George: "Never mind. Corne over 

and sleep with me." 

In the Ozarks, where water is used 
only for washing feet and running 
under bridges, strange ideas prevail as 
to just what intoxication really is. . In 
a village one Sunday, a man lay in 
the middle of the street in the broiling 
sun. "He's drunk, I'd better lock 
him up," the sheriff said, sympathe
tically. "No, he isn't drunk," a woman 
interrupted, "I just seen his fingers 
move." · 
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. PSALM XXIII ENGINEER'S SWEETHEART 

Author anonymous 

VERILY I say unto thee, marry not an engineer, for 
the· engineer is a strange being, and is possessed of many 
evils: yea he speaketh eternally in parables which he 
calleth "formulae," and he hath but one Bible-a hand
book. 

He talketh always of stresses and strains, and with
out end of thermodynamics. He showeth always a serious 
aspect and seemeth not to know how to smile; and he 
picketh his seat in the car by the springs therein and 
not by the damsel beside him; neither does he know 
a waterfall save for its power, nor the sunset except 
for its absorption spectrum. 

Always he carrieth his slide rule with him and he en
tertaineth his maiden with steam tables. Verily, though 
his damsel expecteth chocolates, when he calleth he bring
eth samples of iron. 

Yea, he holdeth his damsel's hand but to measure the 
heat content thereoef, and he kisseth her but to test the 
viscosity of her lips. In his eyes shinest a faraway look 
which is neither love nor longing, but rather a vain at
tempt to recall a formula. 

There is but one key to his heart, and that is the 
Tau Beta Pi, and when his damsel writeth of love and 
signeth with crosses, he taketh not these symbols for kisses 
but rather for unknown quantities. 

Even as a youth, he pulleth a girl's hair to test its 
elasticity. But as a man he discovereth different devices; 
for he would count the vibrations of her heartstrings and 
reckon the strength of her materials; for he seeketh ever 
to pursue his scientific investigations, and inscribeth his 
passion in a formula; and his marriage is a simultaneous 
equation involving two unknowns and yielding diverse 
answers. 

Contributed by GORDON F. DAVIS. 

SPEAKING OF CHARACTERS 
( Continued from page 11) 

expects his degree in Civil in 1950 and says he might go 
across campus to B & P A to do some work over there . . 

John isn't married and indicates that there are no pros
pects. He is secretary to ASCE and was advertising man
ager of the Shamrock for a short time last year. At pres
ent he is assisting Prof. LaRue in concrete research. 

John is well-liked around these hallowed halls and 
from everyone we've spoken to, we hear that he always 
has a helping hand for any of his fellow engineers who are 
in difficulty. Selfishly speaking, we're glad he'll be around 
for a while and when he does leave, we'll hate to see 
him go. 

GREYHOUND COFFEE SHOP 
For Good Food and Service 

10th and Locust 

DECEMBER, 1948 

Dial 7771 

Cork and Curved 
Quill Stopper 

OR 
Perfected Rubber 
Dropper Stopper 

lotl, type stoppers 
avollable on 

waterproof hloclc. 

When ordering from 
your dealer, specify 

the type stopper 
required. 

MERRY CHRISTMAS 
And 

A HAPPY NEW YEAR 

800 Broadway Columbia, Mo. 
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EASY TO READ MARKINGS THAT ARE DURABLE 
Lufkin Chrome-Clad "Super Hi-Way", "Pioneer" 
and •'Michigan" are New and Better Chain Tapes. 
Chrome plating over rust resistant base and 
multiple coats of electroplating gives a hard, 
smooth, dull , chrome-white surface. Wear 
and corrosion resistant. Jet black figures 
are easy to locate and read. Write for 
illustrated leaflet giving complete details. 
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Advances In Engineering 
( Continued from page 18) 

cision the source of electrons in the tissue. 
Here is how the electron tracks on the emulsion are 

obtained in the Kodak experiments : 
X-rays are directed toward the emulsion through a sheet 

of lead. Passing through the lead filter, the X-rays knock 
loose secondary photo-electrons. When one of the flying 
electrons speeds into the emulsion, it strikes and affects 
silver grains electrically, and a dotted line of the affected 
silver grains is produced. These silver grains, when the 
plate is developed, make an identifiable track. This is 
the path of the electron through the emulsion. 

From the length and curvature of the track and the 
grain-spacing along it, information is obtained of the elec
tron's speed and other characteristics. 

Tracks may also be obtained from any radioactive 
substance which emits beta rays or streams of electrons. 

The new emulsion, like emulsions of other Kodak 
nuclear-track plates, is designed to record individual elec
tron tracks rather than to record density due to over-all 
exposure to electrons. For this reason the emulsion has 
especially fine grains of equal sensitivity to record the 
track without picking up "background" radioactivity. 

A Pullman porter reporting for a night run found that 
the trip had been cancelled. Returning home unexpectedly, 
he took a look around the house- then he got out his 
razor and began to hone it vigorously. 

"What you fixing to do, Sam?" inquired his wife. 
"If dem shoes stickin' out from undah de bed ain't got 

no feet in 'em I'se gwine to shave." 

Tired Worker : "Madam, will you please get off my 
foot?" 

Hefty Number: "Why don't you put it where it be
longs?" 

Tired Worker: "Don't tempt me, lady, don't tempt me!" 

For The Finest In Flowers . . . 

NICHOLS BROS. FLORISTS 

Growers of Fine Orchids 

25 N. Ninth Phone 9776 

TYPEWRITERS 
RENTAL - SALES - SERVICE 

Central Office Equipment Co. 
Dial 6237 111 S. Ninth 
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REQUIRED -- =---=--

READING - ------ -
-- ----

FOR ALUMNI 

WHEN YOU GRADUATE, your faithful slip-stick will go 
with you-required reading throughout your working years. 
You'll take some of your textbooks with you, too, to help 
you go places in business. Many of these will undoubtedly 
bear the McGraw-Hill name-since McGraw-Hill is head
quarters for technical information. 

To your reference shelf of reliable McGraw-Hill books, add 
the McGraw-Hill magazine devoted to your particular field. 

For example, if you're studying to be an electrical en
gineer, you probably know Terman's Radio Engineers' Hand
book, Henny's Radio Engineering Handbook or Knowlton's 
Standard Handbook for Electrical Engineers. If you're going 
to be a mechanical engineer, it's very likely that you've used 
Marks' Mechanical Engineers' Handbook and other McGraw• 
Hill books in this field. 

When you're launched on your engineering career, get to 
know your McGraw-Hill magazine- such as Electronics, 
Electrical World, Electrical Construction & Maintenance, 
American Machinist, or Power. 

McGraw-Hill books and magazines cover practically every 
conceivable phase of business and industry. They'll help you 
do a better job. 

McGRAW-HILL 
P U B L C A T 0 N S 

HEADQUARTERS FOR TECHNICAL INFORMATION 

330 WEST 42nd STREET • NEW YORK 18, NEW YORK 
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Its sprin9fime 
I 256 times Cl secont:I 

IJ<>Ur doctor counts your pulse 
T beat. The musician calls it 
rhythm. The sportsman knows it 
as timing. The engineer, who de-
signed your automobile, refers to 
it as cycles. 

The valves that admit and 
exhaust the gas to and from your 
engine are timed to form a cycle. 

Spiral springs made of high
carbon round wire play a vital part 
in maintaining this cycle-in keep
ing your automobile engine run
ning smoothly- at the torturing 

rate of 256 spring-actions a second. 
Taken for granted today, they 

were a major headache to the 
driver of yester-year. Today's 
springs are as superior to the 
springs of thirty years ago as are 
the cars themselves. 

Improvements came with de
mand and competition. No other 
country advanced as rapidly ••. 
or as far. 

Just as the discovery of America 
was made possible by enterprise 
capital, so the automobile was the 

product of free enterprise-includ
ing the cash that buys it. 

It's Springtime 256 times a 
second under your hood and 
Roebling is proud of its contribu
tions to that engineering feat. 

Roehling also is proud of this 
fact: the world over, automobile 
engineers have confidence 10 

Roehling and its products. 

JOHN A. ROEBLING'S SONS COMPANY 

TRENTON 2, NEW JERSEY 

Sranche_s and Warehouses in Principal Cities 

A CENTURY OF CONFIDENCE ROEBLING @ . 
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Coroner: "And what were your husband's last words?" 

Widow: "He said, 'I don't see how they can make 
a profit out of this stuff at a dollar and a quarter a 
pint.'" 

Observation : Of all labor-saving devices ever invented 
for women, none has ever been so popular as a devoted 
man. 

He: "What part do you play?" 

She: "Oh, I'm just the poor girl who goes astray and is 
thrown out into the street. But where are you going?" 

He: "Out to wait in the street.'' 

"I don't mind," said the professor, "if I see a student 
fidget toward the end of the hour. I don't mind seeing 
him take out his watch to look at it. But when he takes 
out his watch, stares at it, puts it to his ear, and shakes 
it-that gets me!" 

"Momma, where did I come from?" questioned little . 
Johnny, age about 7. 

Promptly his fond mamma went into the story that 
she had been rehearsing for all these years against just 
this very occasion. She told him all about the birds and 
bees and the flowers in the very best 'modern tradition. 
After a lengthy fifteen-minute explanation, she concluded 
with the statement, "And that's how you came to be here, 
Johnny. Why do you ask?" 

"Well," replied Johnny, "one of the kids at school said 
he .came from New York and I just wondered where I 
came from." 

A lady was seated witli her little girl in a railway car 
when a frowzy looking fellow entered the compartment. 

A few minutes before the train started the lady, seeing 
that she would have to travel with an undesirable com
panion, thought of an excuse to rid herself of him. Lean: 
ing forward, she said, "I ought to tell you, my girl is 
just getting over an attack of scarlet fever and per
haps--;--" 

"Oh, don't worry about me, madam," interrupted the 
man. 'Tm committing suicide at the first tunnel any
way." 

No. 2 VERTICAL 
MILLING 
MACHINE 

LIGHT TYPE 
The Brown & Sharpe 

· Light Type design provides 
a light sensitive milling 
machine that permits ease 
and rapidity of handHng
yet insures the high degree 

' of accuracy necessary of a 
milling machine for tool-

• room or general purpose 
work. Srpooth working con
trols and mechanisms give 
faster operation With less On th~ job shown above the \.vo~k 
effort and fatigue. Conven- is quickly positioned for cultirlg 
ient control grouping and several adjacent surface,; , 
the swivelling spindie head , ' 
give the machine outstanding eflj.~iency for both set~up and 
operation. Brown & Sharpe Mfg . . Co.,Providence 1, R.I., U.1;;.A. 

BROWN & SHARPE ~ 
1st Englishman: "T~rribly so~ry you buried your wife , 

yesterday." 
2nd Englishman: "Had to-dead, you know:•• · 

Barber: "You say ' you've been here before? 
I 

I don't 
remember your face." 

Customer: "Probably not. It's all healed up now:" 

A chemist recently said that the first alcohol was dis! 
tilled in Arabia, which may explain those nights. 

For Your 

Personal Stationery 
SEE 

McQUITTY QUICK PRINTERS 
9 N. 10th St. 

1onL_10 uN01_a AurH0111Y o, '"~ coc; A·.coLA COMPANY tY 

COCA-COLA BOTTLI~G COMPANY OF COLUMBIA, MO. 
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A Hollywood child was asked if she had a mamma and 
a papa. "I should say I have," came the reply. "I 
have three papas by my first mamma and two mammas 
by my second papa." 

MU Grad: "Quite a few of our graduates are working 
girls." 

Stephens: "Well, quite a few of ours are working men." 

Many girls have been taken in when they thought they 
were just being taken out! 
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FOR 

SUPERIOR QUALITY 

DEPENDABLE SERVICE 

Say it with Flowers 

From 

Columbia's largest growers of choice flowers 

STORE 

16 S. NINTH ST. 

GREEN HOUSES · 

WEST BLVD. 

WELCOME 

ENGINEERS 

YOU RECEIVE MORE 

AT 1,O.UR 

UNIVE'RSI_T'I 

Basement Jesse Hall 

A 11FOUL WEATHER11 FRIEND 
TO CABLE USERS 

£very kind of weather but fair is manufactured in this 
Weatherometer which is used regularly in testing sections 
of Okonite Cable. For example, repeated cycles of water 
spray and ultra violet light are combined with freezing in a 
refrigerator. The result: a rapid succession of violently con• 
trasting effects which tests the cable more drastically than 
could years of actual exposure. 
This is one of a series of continuing tests in which Okonite 
puts modern equipment and engineering personnel to work 
pre-testing and establishing the life expectancy of its electrical 
wires and cables. The Okonite Company, Passaic, N. J. 

PENNEY'S 

Rayon Gabardine Sport Shirts 
4.98 

Here's the gift for the man who's "got everything"
Towncraft rayon gabardine sport shirts. Great for 
all-around wear. Styled for dress, cut for action. 
Made to take plenty of wear. The new deep tones 
are -just right for Winter. Proof, the right gifts cost 
mighty little at Penney's. 
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~~Energy and persistence conquer all things"-BENJAMIN FRANKLIN 

Why power now serves-us better 
When it comes to power, the dreams of our childhood are 
fast becoming a reality. For no matter what our needs, spe
cial motors or engines are now designed to meet them. 

From the tiny thumb-sized motors in electric razors
and the surge of the engines in our cars-to the pulsing tur
bines that propel our ocean liners •.. today's power is bet
ter, more dependable than ever before. And these advances 
were brought about by research and engineering ... and 
by today's better materials. 

Examples? Better metals for giant turbines and genera• 
tors, improved transformers and transmission lines. Stain
less steel, resistant to rust and corrosion. Better plastics that 
make insulation fire-resistant, and more flexible and wear
proof ... for the millions of miles of wires it takes to make 
power our servant. 

There is a promise, too, of even greater, more concen
trated power. Atomic power harnessed for industry and the 

home ... approaching man's dreams for the future through 
research and engineering. This also takes such materials as 
carbon ... from which the all-important graphite, used to 
"control" the splitting atom, is made. 

The people of Union Carbide produce materials that help 
science and industry improve the sources and uses of power 
.. . to help maintain American leader
ship in meeting the needs of mankind. 

FREE: You are invited lo send for the newi.lus• 
trated booklet," Products and Processes,'' which 
shou·• how science and industry use UCC's 
Alloys, Chemicals, Carbons, Gases and Plastics. 

UNION CARBIDE 
.A.HD CA.RBOH CO.R.PO.IlATIOH 
30 EAST 42ND STREET 00 NEW YORK 17, N. Y. 

-----------'---------Products of Divisiornr and Units incl~de-----------------
NATIONAL CARBONS • BAKELITE, KRENE, VINYON, AND \'INYLITE PLASTICS • EVEREADY FLASHLIGHTS AND BATTERIES • ACHESON ELECTRODES 

LINDE · NITROGEN • LINDE OXYGEN , • PREST-0-LITE ACETYLENE • PYROFAX GAS 

ELECTROMET ALLOYS AND METALS • HAYNES STELLITE ALLOYS • PRESTONE AND TREK ANTI-FREEZES • SYNTHETIC ORGANIC CHEMICALS 
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BARTH'S 
For 80 Years 

·Season's Greetings 
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The Kodak High Speed Camera .•. a precision 
instrument that gives you exact visual answers 
to complex industrial time-motion problems. 

WHEN high speed machinery doesn't work as it 
should or wears out too soon ... when you need 

to know how fast-moving liquids behave ... when 
any complex time-motion problem confronts you ... 
try motion analysis with the Kodak High Speed 
Camera. 

By taking pictures up to 3000 frames a second and 
showing them at regular speeds ... you visually 
slow down action almost 200 times ! And flash marks 
which the camera puts along the film edge time any 
phase of action in fractions of milliseconds. 

By using this precision instrument in your labora
tory or plant, you can track down and measure almost 
any problem in flexure, inertia, waste motion ... ana
lyze chemical and electrical phenomena for perma
nent record ... for study ... for group discussion. 

Send the coupon for a copy of the booklet "Magni
fying Time." It will tell you how this instrument is 
being used advantageously in many industries. 

EASTMAN KODAK COMPANY 

Industrial Photographic Division, Rochester 4, N. Y. 

Nigl, Speed Movies 
.•. another important function of photography 

Argon "timer" on Kodak 
High Speed Camera puts 
edge marks on filin, as 
shown below, for externally 
fed rectangular pulses. 

Milling cutter bit 
caught in the act of 
breaking. Edge marks 
on film give the exact 
relative time and speed 
of any phase of 
high speed action. 

Mail this coupon for -----------------------------
Eastman Kodak Company 
Rochester 4, N. Y. 

new FREE booklet 

Please send me D your new, free booklet on the Kodak High 
Speed Camera; D your 16mm. demonstration reel of exam
ples of high speed movies. 
Name _________________ _ 

(please print) 

Company ________ _ Dept. _ _ ___ _ 

Street _________________ _ 

City _________ _...,tat . ..._ _ _ ___ _ 
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General Electric is not one business, but an organization ~ 
of many businesses, offering opportunities in virtually ff 
all the professions. Here three G-E men brief the career- ~ .~ 
possibilities which the company offers in business, in ° ~ 
electrical engineering and in sales engineering. 'ci g 

0~ 

HE WANTS TO START YOU IN BUSINESS '2~ 
R. J. Canning (Michigan), Director of the G-E Business ti) "" 

Trafoing Course: Every year I visit colleges and universities ~ ~ 
to interview and select seniors interested in business 0 
careers with General Electric. Our training course, now in ~ i;x: 
its 30th year, instructs business administration and liberal 
arts men in business procedures, offering practical experi-
ence as well as evening classes in company accounting and 
financial operations. Many of our present lea.ders got their 
start in this course. 

ELECTRICAL ENGINEER 
A. H. Lauder (Wyoming), Assistant, Manager of the G-E 
Large and Small Motors Division: I don't think opportuni
ties were ever better for the engineer who takes his engi
neering seriously-who concentrates on it and avoids the 
temptation to swerve off into administrative work. In my 26 
years in General Electric engineering, I think I've found as 
much variety and opportunity for creative thinking as a ~an 
could want. 

SALES ENGINEER 
P. C. Shirkey (Princeton), G-E sales representative with the 
Republic Steel Corporation: The company needs many 
men to do the kind of work I'm doing-that is, to keep up 
with new and increasingly complex apparatus and to find 
economical and practical applications for it among G-E 
customers. The company runs its own course for us, in 
which we study the background of engineering knowledge 
and _experience as well as the theories of sales methods. 

,., fwtler infotmati9n •• , " BWINESS (AltEEI whit ..... ,. Elemfc; wrlle ,...,. Ttoining c..rse, 
f~ - • mflr m TICHTIICM Te6eiiol lffMIIBttl l>Msion, Utenectod1,. fl. f; 
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World's fir:sl -
Continuous Seamless· Tube -Mill 

-National . Tube Company 
develops revolutionary new mill _ design 

2,000 feet of seamless pipe a minute! That's 
what the world's first continuous seamless pipe 
mill will turn out upon completion. 

· Developed by National Tube Company
u_:s. Steel Subsidiary- at -.its Lorain, Ohio 
Works; the mill has already been referred to as 
"one of the greatest advances, in the steel in
dustry during the past 50 years." 

The new continuous process it features will 
tiliminate several steps in , the conventional 
method of making seamless pipe and will be 
comparable to that of continuous strip and sheet 
mills. Designed to produce sizes ranging from 
2 inches to 4½ inches OD, the mill not only will 
provide quality products at lower cost, but 
greater service to the consumer. 

This revolutionary seamless mill design is an
other demonstration of National Tube Com
pany's position of leadership in providing indus
try with both quality and quantity products. 

Construction view showing 9,stand Rolling Mill and Inlet and Outlet Conveyors, 

Opportuniti~s 
The spirit behind this latest National Tube Company development typifies 
the spii;it behind projects being conducted in all United States Steel Corpora
tion Subsidiaries. It is a pioneering spirit-one that requires _qualified men in 
all branches of engineering. See your Placement Officer for a copy of "Paths _ 
of Opportunity in U.S. Steel" if you would like to take part in these fa!,cinating · 
and important developments.- • 

AMERICAN BRIDGE COMPANY • AMERICAII STEEL & WIRE COMPANY - CARNEGIE-ILLINOIS STEEL CORPORATION - COLUMBIA STEEL COMPANY 
H. C. FRICK COKE AND ASSOCIATED COMPANIES - GENEVA' STEEL COMPANY • GERRARD STEEL STRAPPING COMPA11Y 
MICHIGAN LIMESTONE & CHEMICAL COMPANY· NATIONAL TUBE COMPANY· O1,L WELL SUPPLY COMPANY· OLIVER IRON MINING COMPANY 
PITTSBURGH LIMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY - TENNESSEf- COAL, IRON J RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL PRODtiCTS COMPANY • UNITED STATES STEEL SUPPLY- COMPANY 

UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY 



rou CAN se SURE ... 1F ,r~ "\¾stinghouse 
.,, ~ 

LET US HELP Y 
CHART YOUR FUTURE 

• •• THROUGH THE WESTINGHOUSE 

GRADUATE TRAINING COURSE 

.. What's ahead?" • • • "Where am I going?" Today, more 

than ever before, these questions are probably puzzling 

you. 

Westinghouse has long recognized that the transition 

from college to a job in industry is often a difficult one. 

Your college training has forged the tools necessary to 

start your career. Yet you may he wondering how they 

can best he applied, and the fields in which they can 

best serve you. 

To help you bridge this gap, Westinghouse offers the 

Graduate Student Training Course. The chart at the 

right shows how you progress with guidance through 

basic training, followed by training in your selected 

field, to job placement. You may enter almost any field 

of engineering, manufacturing, sales or many other 

fields-according to your ability, aptitude and personal 

preferences. During the past fifty years, this course has 

helped more than 15,000 graduates chart their future. 

Why not let it help you? G,10026 

Get full particulars about the Graduate 
Stuaent Training Course and the oppor
tunities open to you at Westinghouse. Begin 
planning for your future today. Get your 
free copy of the /Jooklet, "Finding Your 
Place in Industry". 

JANUARY, 1949 

MANUFACTURING ASSIGNMENTS 

• TEST FLOOR ASSIGNMENTS 
• PRODUCT CONFERENCES 

SALES 
TRAINING 

SALES 
ASSIGNMENTS 

• SALES SCHOOL 

MANUFACTURING 
TRAINING 

MANUFACTURING 
ASSIGNMENTS 

• MACHINE OPERATION 

• MANUFACTURING 
SCHOOL 

ENGINEERING TRAINING 
ENGINEERING ASSIGNMENTS 

• ENGINEERING PRINCIPLES SCHOOL 

• SELECTED STUDENTS 

PLACEMENT IN JOB 

,------------------
To obtain copy of Finding Your Place in lrulustry, consult 
Placement Officer of your university, or mail this coupon to: 

The District Educational Coordinator 
Westinghouse Electric Corporation 
411 North Seventh Street 
St. Louis 1, Missouri 

Name ________________ _ 

Colleg,~ _____ ___ Course, _____ _ 

Addres,.,_ _______________ _ 

City ___________ State'------"·' 
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Why surf aces now last longer 
SMALL BOY'S BIKE or great ocean liner ... there are finishes 
for each so improved today that a one or two coat job holds 
up longer than did dozens before. 

Heat and cold, acids and gases, water or salt air just don't 
crack and peel today's surface coatings as they once did. For 
our homes and cars, our great bridges, our machinery for 
farms and industry are now protected as never before. 

Better materials-aided by research-bring us this better 
protection. New plastics and chemicals, for example, that go 
into quick-drying varnishes, lacquers, paints that keep a 
like-new finish. 

Industrial gases help us, too. In flame-cleaning structural 
steel, the oxy-acetylene flame provides a clean, dry and 
warm surface into which paint "bites" instantly and dries 
quickly. 

There's also stainless steel, the lustrous metal that needs 
no surface protection ... that withstands wear and corrosion 

on equipment used outdoors or in ... and keeps gleamingly 
clean year after year. 

The people of Union Carbide produce many materials 
essential to today's superior surf aces and surf ace coatings. 
They also produce hundreds of other materials for the use 
of science and industry, to help maintain American leader
ship in meeting_the needs of mankind. 

FREE: You are invited to ,end for the new illw
trated booklet, "Product• and Proce .. e•," which 
,how• how science and industry use UCC'• 
Alloy•, Chemical,, Carbons, Gases and Plastics. 

UNION CARBIDE 
.LI.HD CA.RDOH CO.RPO.R.A.TIOH 

30 EAST 42ND STREET 00 NEW YORK 17, N. Y. 

------------------ Product• of Diviaiona and Units include-----------------
LINDE OXYGEN • PREST-0-LITE ACETYLENE • PYROFAX GAS • BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 

NATIONAL CARBONS • EVEREADY FLASHLIGHTS AND BATTERIES • ACHESON ELECTRODES 

PRESTONE AND TREK ANTI-FREEZES • ELECTROMET ALLOYS AND METALS • HAYNES 8TELLITE ALLOYS • SYNTHETIC ORGANIC CHEMICALS 
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Recently the movie people filmed an oil 
gusher scene, using Methocel (Dow Methyl
cellulose ). This unusual material thickens 
water, giving a solution which, with the right 
color added, resembles oil. Why go to such 
lengths? Because, Methocel solutions are non
inflammable, harmless to actors and are 
readily washed off with water. 

This, of course, is not a vital use of Methocel. 
But it does indicate Methocel's great variety 
of applications. Countless industries, including 
paper, paint, leather, textiles, drug and cos
metics, utilize its widely applicable properties 
as a dispersing, thickening, stabilizing, emulsi
fying, binding and coating agent. 

Dow research is continuous in all divisions. 
This is only one chemical of many chemicals 
vital to American industry and agriculture 
that Dow has developed. 

Dow produces more than five hundred essen
tial chemicals from plants located in Michigan, 
Texas, California, and Canada. These include 
major industrial chemicals, germicides and 
fungicides, agricultural chemicals and "special" 
chemicals-new products which especially 
reflect Dow's constant efforts to raise still 
higher our standards of living. 

THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN 
New York • Boston • Philadelphia · • Washington • Cleveland • Detroit • Chicago 

Los Angeles • Seattle • St. Louis • Houston • San Francisco 
Dow Chemical of Canada, Limited, Toronto, Canada 
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Be Careful ••• 

the life you save may be your own 

Standard Oil promotes this slogan of the 
National Safety Council as a reminder to the 
motoring public to drive carefully. In its own 
affairs, Standard Oil works and lives by the 
same slogan. 

In the last twelve-month period reported 
(1948), our accident rates per million man
hours were 1.51 in the company's manufac
turing department, 3.31 in our sales depart
ment. This compares with an average of 13.16 
accidents per million man-hours in the entire 
petroleum industry, and 13.26 in all industry. 

It is a record we are at all times attempting 
to improve. 

Because of our great interest in safety, we 
are glad to see the subject getting more and 
more attention every year in engineering col
leges. Many mechanical engineering curricula 
now include courses in safety engineering. 

We welcome the trend. We _hope that stu
dents now being trained in safety engineering 
will soon be helping to make Standard Oil 
and thousands of other Aqierican companies 
better, safer places to work. 

Standard · Oil Company 
(IN DIANA) 
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Hi! Shmoe 
Of late, it seems that a new national sport has sprung up, taking pot

shots at engineers, scientists, et al for their "lack of interest" in culture. 
Of course, we in the Engine School have been subjected to roughly the 
same thing ever since we've been here so it's nothing new around the 
columns. However, there is a great deal of truth in what our critics have 
to say. 

The engineer is trained to be methodical, exacting, literal-minded, 
etc., etc., all of which goes to make a good engineer but, unfortunately, a 
very dull citizen. This training, with its emphasis on science, leaves the 
majority of engineers with the idea that music, art, literature, and in gen
eral, all those subjects which broaden the mind, are a lot of nonsense and 
should be ignored. 

It seems to us that the curriculum of the College of Engineering could 
include some required courses in art, music, and literature so that engi
neers will not be entirely ignorant of the world's beauty and accomplish
ments. When men here in the Engine School consider the Saturday Eve
ning Post classical literature and believe that opera and symphonies are 
only for the "rich" then it is high time some action was taken to correct 
these impressions. 

JANUARY, 1949 7 



Robert L. Ketter 

Southern West Virginia is the largest coal producing 
center in the world. In its most southern part is Mc
Dowell county, which · is termed the heart of the Poca
hontas Coal Field. 

The topography of this region is exceptionally steep and 
rugged, consisting chiefly of high narrow ridges and V
shaped valleys, the latter affording limited space for rail
roads, highways, and townsites. The fall of the main 
stream, Tug River, is approximateiy 0.5% except near 
its source. Railroads have been built along it and some 
of its branches with grades varying up to 3%. The cli
mate is mild, and hard winters are of rare occurrence. 
The rainfall is unusually heavy, from 50 to 55 inches 
per year, and furnishes an abundance of water for all 
purposes except during the four or five dry months, when 
wells must be depended upon, as the streams become low 
and more or less polluted. 

The coal of this region is a very high grade, low vola -
tile, bituminous coal that cokes well and is in much de
mand by all steel companies. The ash content very sel
dom is more than 4%, with sulfur ranging up to 5% and 
phosphorus not more than 0.008%. The coal is, there
fore, excellent for metallurgicai purposes. 

The coal lies in the mountains very much like the layers 
of a cake; that is, a layer of coal, then a layer of slate 
or other strata, and then perhaps another layer of coal, 
and so-on. The layers of coal, or seams as they are 
known, are on the average about 60 to 100 feet apart 
vertically. The trick of coal mining is to be able to take 
out the layers of coal without getting trapped by the 
strata when it falls from overhead. 
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Mining In The 
The plan, or map of the average mine ( see Fig. 1) is 

very much the same as that of a city or town. Tunnels 

are driven parallel in the coal seam 60 to 80 feet on 
centers. Known as headings, these correspond to the 
main through streets of the town. Headings are driven 
for several reasons. The first is to mine coal, the second 
for haulways, others for air ways to supply ventilation, 
and some for drainage. Connecting tunnels are driven at 
regular intervals of 80 feet along these headings. The 
miners call these "break-throughs." 

When the main headings have reached their destina
tion, other tunnels known as rooms are driven to the side 
at an angle of from 75° to 90°. These extend for 300 
to 600 feet. "Break-throughs" are also used to connect 
the rooms together thus dividing the coal into stumps. 
When this has been accomplished the stump farthest in 
is extracted. This extraction continues until the point 
of beginning is reached. This process is known as "Rob
bing." 

Now to get to the size and number of coal seams. There 
are 6 seams of coal which carry the name "Pocahontas." 
These are numbered consecutively 1 through 6 with num
ber 1 being the lowest in the mountain and number 6 
the one nearest the top, each ranging in distance from 
40 to 120 feet. No seam is co-extensive within the field; 
however, more than one may be found at any mine lo
cation. The thickest seam of the series is the No. 3, 
which is 12 feet thick at Pocahontas, Va., but gradually 
thins in a northeasterly direction until it reaches Kimball, 
26 miles away, where it goes under water with a thick
ness of 7 feet. The No. 4 seam is similar with a high 
of 8' -6" and a low of 3' -9" ( see Fig. 2). The other 
seams, the 1, 2, 5, and 6 vary from O" to 8'. 

The "Pocahontas" seams are not the only ones available 
here. The number of seams (mineable thickness plus 
those not of mineable thickness) ranging from the "Squire 
Jim," which is the lowest, to the "Campbell Creek," one 
of the highest, number not less than 43. However, as 
was pointed out not all of these seams are of mineable 
thickness. They range · from l" to 12'. 

The gases found in a coal mine must be considered. 
There is every evidence to confirm the geological theory 
that coal was formed from a thick deposit of carbonifer
ous vegetation, which was later subjected to pressure and 
mild heat by movements of the earth's crust millions 
of years ago. The coal often contains gases which were 
generated during its formation, such as hydrogen sul
phide, which is noxious and flammable; CO2, known as 
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Pocahontas Cool Field 
"black damp," a heavier-than-air gas which will not sup
port life; CH4, the insidious "fire damp," tasteless, odor
less, invisible, but explosive when mixed with air. In 
practically every mining operation these gases are present 
in varying quantities. Elimination of the gases is ac
complished by large exhaust fans connected to the mining 
system. 

By ROBERT L. KETTER, C.E. '50 

and pulverizing certain kinds of rock which are not in
jurious to the miners and are incombustible. Should the 
dust be suspended in the air due to falls, or a local gas 
explosion, the flame would be extinguished if the suspend
ed dust contained sufficient quantity of non-combustible 
material. 

Since the Pocahontas Coal Field is divided by the Dry 

SCALE: 
400 200· o' 

500' 300' 100' IIOO' 

PLAN OF SMALL MINING OPERATION 
FIG. 1 

Also a hazard is coal dust. This, suspended in air in 
the correct proportion, is as dangerous as gun powder if 
ignited. Many mine explosions in the past have been 
caused by fine coal dust. To overcome this danger, where 
possible, the dust is dampened and loaded out; also, all 
headings from the entrance at the surface to the faces are 
rock dusted periodically. Rock dust is made by crushing 
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Fork Anti-Cline there is little need for Shaft Mining ex
cept on the outer regions of the field. Ninety-seven of 
the openings are drifts, which means that an opening is 
made into the coal seam on the outcrop of the coal along 
the mountain side. The slope form of entry is also used. 
This type of entry is made through the overlying strata 

( Continued on page 20) 
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Technical Writing An 
By JOHN A. MILLER 

General Engineering and Consulting Laboratory 
General Electric Co., Schenectady, N. Y. 

(Reprinted from Civil Engineering, May, 1948) 

Criticism of the writing ability of the average engineer 
is heard nearly as often as criticism of the weather. But 
in neither instance is anybody doing much about it. Some 
people say that nothing can be done about engineers' 
writing, that skill at writing is a gift from heaven, and 
you are either born with it, or born without it. Others 
say that skill at writing is not particularly desirable, or 
at least not very important, and there is no need to do 
anything about it. Before accepting either of these views, 
let us examine the evidence. Maybe technical writing 
ability is of real value, and maybe something can be 
done about developing it. 

Those who say that the average engineer can get 
along well enough without writing ability often contra
dict their own theory when they undertake to explain 
what they mean. What they consider unimportant is 
found to be fancy writing rather than good writing. 
Though these critics place a low valuation on writing 
ability, they still want what is written to be clear, con
cise and easy to read. And that certainly requires a cer
tain amount of skill at writing. 

Does Good Writing Require Training? 

Remarks recently made by a nationally prominent busi
ness executive illustrate this clearly. Deploring the idea 
of including more English composition in college engineer
ing courses, he contended that "Literary composition is a 

JOHN A. MILLER 
Ideas presented here by the author are based on con

sidereable writing experience. He has written a substan
tial number of technical papers and articles, one of which 
received an award from ASCE and another an award 
from the Society of American Military Engineers. Many 
of his papers have been accepted and published by various 
engineering and industrial publications. His books are 
"Men and Volts at War-The Story of General Electric 
in World War II" (1947), "Fares Please!-From Horse 
Cars to Streamliners" ( 1941), and "Master Builders of 
Sixty Centuries" ( 1938) . Experience as an editor of the 
McGraw-Hill Company for some years, and more recently 
in handling publicity for the General Engineering and 
Consulting Laboratory of the General Electric Company, 
has prompted him to outline a procedure by which the 
average engineer can improve his writing. 

pretty unimportant matter in good technical reports." All 
that is needed, he claims, is that the reports should say 
what they really have to say in the clearest and briefest 
possible manner. For that he believes no particular train
ing is needed. 

"Young college graduates," he continues, "can express 
themselves well enough to conduct their personal affairs in 
a rather complicated world, or they never would have 
emerged from college." Because many a young graduate 
understands football and describes a football game orally 
"with enthusiastic clarity and fluency," this executive rea
sons that anyone who understands his subject should be 
able to do good technical writing. 

It would be interesting to record on a dictaphone the 
average young college graduate's description of the foot
ball game, and then have it put on paper for someone 
who had not been present at the oral presentation. That 
the written version would demonstrate the talker's en
thusiasm seems very likely. That it would describe the 
game clearly and fluently is, to say the least, question
able. Actually the conditions surrounding an oral presen
tation are such that we overlook defects that would be 
glaringly apparent in a written presentation. 

Knowledge of Subject Is Not Enough 

Many years of experience in reviewing technical papers 
and articles have convinced the present writer that knowl
edge of the subject is by no means all that is essential for 
good technical writing. Knowledge of the subject is the 
beginning. Without it the writer is defeated before he 
starts to write. But that alone is not enough. The tech
nical writer must know also how to put his knowledge 
into words-in the simplest and clearest possible words, 
and in the smallest possible number of them. 

Perhaps an analogy can be drawn from the problem 
of painting a barn. Everyone knows that barns must 
be painted from time to time. That is purely a prac
tical matter. Since the building to be painted is a barn 
we can dispense with the services of an artist to select 
a color scheme, but we still neec;i someone who knows 
something about painting. He need not be a professional 
painter but he must know what kind of paint to use under 
the existing conditions and how to apply it so that it 
will not blister or peel in a short time. For that kind of 
.writing there is no need for a literary artist, but there is 
need for someone who knows what words to use and how 
to put them together. 

Anyone Can Learn Technical Writing 

Granting, then, that some knowledge of how to write 
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Easily Acquired Skill 
is of real value to the engineer, the question is what can 
be done to develop it. The people who say that writing 
ability is a special gift from heaven take a too gloomy 
view of the situation. Some special gift may be needed 
to becomes a Shakespeare or a Mark Twain, but none 
is required for engineers' reports, papers for engineering 
societies and articles for technical magazines. Any in
formed person can write them acceptably if he learns the 
proper procedure and follows it. 

Whether or not our engineering schools should devote 
more time to instruction in technical writing is a subject 
too complex for discussion here. Much could be said in 
favor of it. At the same time there are some very real 
difficulties in the way. In any event there are thou
sands of young engineers already graduated who could 
benefit by a serious attempt to develop their writing abil
ity. So let us consider what can be done independently 
of the college curriculum. 

Contrary to a prevalent idea, the development of tech
nical writing ability is not a difficult matter. Experi
enced editors and publishers can cite instances by the 
hundreds where young men without any unusual gifts 
have become good technical writers by applying them
selves conscientiously to the job. If they have done this, 
others can do it. 

Learning the proper procedure and acquiring facility 
at it are a good deal like learning to play golf. You 
can buy a book or take a correspondence course on the 
subject. We have all seen advertisements of these kinds 
of instruction. No doubt you can learn something that 
way, but it's hard to work up much enthusiasm through 
such impersonal exercise. You can take personal lessons 
from a professional. That is more fun, but involves fol
lowing a rather rigid schedule which is not always con
venient. Or you can learn casually by getting a little 
advice here or there, and practicing by yourself. That 
easy procedure for acquiring writing ability will serve 
very satisfactorily to meet the needs of the average engi
neer. It doesn't take much effort-but it does take some. 
Doing what comes naturally is not quite enough to ac
complish the purpose. 

Probably the most important step in the development 
of technical writing ability is to cultivate the habit of 
putting yourself in the position of the reader of what 
you write. Try to build up a picture of that reader
who he is, what his interests are, what he already knows 
about the subject you intend to discuss, and what more 
he wants to know. Then, as you write, ask yourself what 
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questions will arise in the mind of the reader and whether 
you are answering them. When you can honestly say 
that you have visualized the reader, have put yourself in 
his place, and replied to all the reasonable questions you 
think he will want answered, you will have assembled the 
basic material for a good paper or technical article. 

Two Ways of Organizing Material 

The next step is to organize the material. Some authors 
like to prepare a comprehensive organization plan before 
starting to write. Others find it easier to put down on 
paper all that they have to say and then shuffle the 
elements around into the most logical order. For most 
purposes the latter method is somewhat easier. The big
gest hurdle in writing a technical article is getting some
thing down on paper, and it's not a bad idea to get over 
the biggest hurdle right at the start. 

Writing without a detailed plan leads to a job of re
arrangement after the writer has made up his mind what 
his plan ought to be. But you can hardly avoid rear
rangement no matter how you tackle the problem, unless 
you have had a great deal of experience. Any compre
hensive plan drawn up in advance of writing is likely 
to prove unsatisfactory as the 'job progresses and to re
quire modification later. So rearrangement is inevitable 
at some point in the proceedings, and there are many 
advantages in direct action- getting essentials down on 
paper first. 

From then on the job is one of polishing. That sounds 
easier than it really is. Polishing is just as important in 
writing a technical article as it is in making a roller 
bearing. A smooth finish is essential for the frictionless 
functioning of the machinery. You don't want creaking 
of the machinery in a manufacturing process or in a 
technical discussion. 

On the other hand, you don't need to carry the pol
ishing process to a silly extreme. A split infinitive, or a 
preposition at the end of a sentence, is not necessarily 
the awful sin the purists would have us believe. When 
a critic of this kind attempted to correct Winston Churchill 
for using a preposition at the end of a sentence, the latter 
scribbled boldly over the suggested change, "This is non
sense up with which I will not put!" 

Extensive Vocabulary Not Required 

In a written paper the first thing to be polished is 
the wording. An extremely extensive vocabulary is not 
needed, but the author must be sure he · knows the exact 

( Continued on page 23) 
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Fair Day's Work 
In preparing this article, the author has quoted from 

several texts. The author wishes to thank the following 
authors and firms for their permission to use the material: 

1. By permission from COMMONSENSE APPLIED TO 

MOTION AND TIME STUDY, by A . H. Morgensen, 
Copyright, 1932, McGraw-Hill Book Co. 

2. By permission from INDUSTRIAL MANAGEMENT-

4th Ed., by W. R. Spriegel & R. H . Lansburgh, 
published by John Wiley & Sons, Inc. 1947. 

3. By permission from MOTION AND TIME STUDY by 
R. M. Barnes, published by John Wiley & Sons, 
Inc. 1940. 

Of all industry's perennial sayings and slogans, the 
one most heard is, "A fair day's pay for a fair day's 
work." Employees and many other people agree with this 
statement. Employers, in general, agree but prefer to 
change the order of the words to say, "A fair day's work 
for a fair day's pay." This change in emphasis illustrates 
the divergent interests of the employee and the employer 
and indicates that there are two problems involved, first, 
what constitutes a fair day's work, and second, how 
should a fair day's pay .be evaluated?" It is necessary 
that the first question be investigated thoroughly before 
any thought can be given to the concluding question of a 
fair day's pay. For this reason the latter question, more 
exactly known as job evaluation, will not be considered in 
this article. Another way of looking at these two prob
lems is to think of a fair day's work as establishing for 
employees standards of performance, and a fair day's pay 
as compensation for that performance. From the views 
stated there it can be seen readily that before an accurate 
job evaluation can be made, a thorough and complete 
job analysis must be made. Before a thorough job analy
sis can be done, the mechanics of motion and time study 
must be clearly understood. 

It is generally agreed that time study had its begin-

About The Author 
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ning in the machine shop of the Midvale Steel Company 
in 1881, and that Frederick W. Taylor was its originator. 
Taylor's work all arose from his desire to find out just 
what constituted a day's work. Taylor said many years 
ago, "Time study is by far the most important element 
in scientific management." This is perfectly logical be
cause scientific management is management that is based 
upon actual measurements, and Taylor realized at the 
very beginning that time study was one of the most im
portant tools of management. He saw that time study 
afforded an opportunity first, to measure work and, sec
ond, to measure elementary times which could be used 
over and over again in building up times for variable op
erations. 

Motion study cannot be discussed without constant ref
erence to the work of Frank B. Gilbreth and his wife, 
Lillian M. Gilbreth. Mr. Gilbreth is now dead, but his 
wife is continuing the work to which her husband devoted 
his life. Last fall , Mrs. Gilbreth was presented the 
"Woman of the Year" award for the most contributed by 
any woman in her respective field . The Gilbreths con
centrated their energy upon the methods and the motions. 
Mr. Gilbreth felt that motion and time study is a method 
which seeks to develop what he called "the one best way 
of doing work." 

The ambition of both Taylor and Gilbreth is the goal 
of scientific management today-elimination of waste in 
industry. 

"Motion and time study is the analysis of the methods, 
of the materials, and of the tools and equipment used, or 
to be used." It may be said that, technically, everyone 
performs a motion study with each movement or motion 
he makes. Take the student who sits down at his desk 
to study. Surely he is not going to strew books about 
the room in a haphazard manner. No doubt he will first 
lay out pencil and paper; then perhaps at his left he 
will lay his text; to his right he may place his notes, and 
in general, his working area (the desk surface) will be 
clear of conflicting books and material. This arrangement 
saves him motion and increases efficiency, with increas
ing production. Another example of motion study is the 
housewife. There would be little effort saved at meal
times if she sat down with the family to eat and then 
had to get up again and again to go after the food. To 
save fatigue and unnecessary trips to the kitchen, she sets 
the table completely before seating herself to the dinner 
table. These are simple illustrations, but then preliminary 
motion study is just that. 
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In the performance of a piece of work, an analysis is 
carried on with the purpose of ( 1) finding the most eco
nomical way of doing this work; (2) standardizing the 
methods, materials, tools, and equipment; ( 3) accurately 
determining the time required by an average worker to 
do the task; and ( 4) training the worker in the new 
method. 

Motion and time study is composed of four parts as 
the above paragraph shows. Although these parts can be 
studied separately, no one of them can be omitted entirely 
without seriously impairing the value of the study. Each 
of the four parts will be explained more fully. 

The best way of doing a specific task is determined 
by a scientific study of the methods, materials, tools, and 
equipment used. All operations require some human ef
fort and attention and an analysis of these movements 
made by the worker in performing his task is an invaluable 
approach to the problem of finding the best way. This 
analysis of the movements of the operator is called mo
tion and time study. As Barnes stated in his book, 
"Motion and Time Study," motion study is commonly 
defined as the study of the motions used in the perform
ance of an operation for the purpose of eliminating all 
unnecessary motions and building up a sequence of the 
most useful motions for maximum efficiency. 

Making the Study 

A study of the motions of the operator naturally re
quires that the outside factors affecting these motions 
be considered also. The two are intimately connected, 
for when the operator moves his hand he makes contact 
with something. He assembles a part, uses a screw driver, 
starts a machine, etc. A study of the material, tools and 
equipment, as well as of the motions themselves, is neces
sary. One material may have inherent qualities which 
make it superior to others for some specific use; so also 
may a tool or a machine. To illustrate, brass, substi
tuted for steel because its better machineability, may 
more than offset its greater cost per pound; a high-speed 
steel drill may be substituted for a carbon steel one; or 
a semi-automatic machine may be used instead of a 
hand 0 operated one; all because in the particular case one 
material, tool, or mach1ne is more economical than the 
other. In addition, such conditions as lighting, heating, 
ventilation, vibration, and noise which surround the job 
may affect the output. These conditions should be ad
justed to insure the greatest comfort to the worker and 
to give the greatest over-all economy. The determination 
of the method of greatest economy for a specific job, giv-
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By GORDON F. DAVIS, M.E. '49 

ing consideration to all factors affecting the work and the 
operator, is the purpose of this part of motion and time 
study. 

After finding the most economical way of performing 
an operation it is essential that a permanent record be 
made of it. This record is frequently called a "standard 
practice." In addition to serving as a permanent record 
of the operation, the standard practice fa often used as 
an instruction sheet for the operator or to assist the fore
man or instructor in training the operator. The particu
lar set of motions; the size, shape, and quality of material; 
the particular tool, jigs, fixtures, and gauges; and the 
machine or piece of equipment to be used must be defi
nitely specified. All of these factors, as well as the con
ditions surrounding the worker, must be maintained after 
they have been standardized. A written standard practice 
giving a detailed record of the operation and specifications 
for performing the work is the most common and satis
factory way of preserving the standards. 

Some complicated manual operations can be recorded 
best by motion pictures. In fact, it may be more eco
nomical in certain cases to make the record in this man
ner than to rely entirely on a written description of the 
job. On important operations "before" and "after" mo
tion pictures are frequently made for other purposes and 
may serve also as a supplement to the written standard 
practice. 

Motion and time study may be used to determine ac
curately the standard number of minutes or hours that 
an average worker should take to perform the operation. 
The most common method of measuring manual work is 
by means of a stop-watch study. The operation is di
vided into small elements and each of these elements is 
accurately timed with a stop-watch. An average time 
value is found for each element and these are added to
gether in order to get the total selected time for perform
ing the operation. The skill and effort exhibited by the 
operator during the stop-watch study are rated or eval
uated by the time-study observer and the selected time 

· is adjusted by means of this rating factor so that an 
average operator can easily do the work in the specified 
time. This corrected time is called the base time. To 
this base time are added allowances for personal time, 
fatigue, and delay, the result being the standard time for 
that task. 

There are many methods of training employees for their 
specific jobs. These may be generally classified as fol

( Continued on page 25) 
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Around the Columns 
By SL/PST/CK SAM, B.S. '99 
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1949-that magic year that Sam has waited for-grad
uation! (after 10 years of college except for a few years 
spent helping Uncle Sam). 

In order not to break any resolutions, Sam has made 
only one resolution-to print nothing but the truth, and 
rumors, and gossip, and what the censors will permit. 

A certain E. E. instructor was mentioned in this col
umn last month; however, to avoid repetition of his name, 
Sam will say only that this instructor had a piece dedi
cated to him over KFRU by his illumination class. What 
gives, J . C. H.? 

The Engineers' Christmas Party was a big success if 
measured by the good time had by those present, but 
it was not so successful if the measurement used be the 
percentage of those engineers present to the engineers en
rolled. Less than 200 engineers showed up out of an 
enrollment of around 1350. Quite a few engineers donated 
hours of their time to decorating and helping out on the 
night of the party, and a handful practically lived in the 
engine building for two days. To these men Sam gives 
orchids, especially to Jim Bartley and Jack Seibel. While 
this party was for all engineers, the arrangements were 
taken care of by Engine Club Executive Council and most 
of the officers did a lot of work. But Sam doesn't think 
that the amount of work done was justified by the turn
out. 

Pictures were taken for Savitar and some of the groups 
had so many men jammed into the picture that a mag
nifying glass will be needed to recognize anyone. In some 
ways this is a good thing since one can always say that 
"that horrible monstrosity" is someone else. 

In a recent Fluid Mechanics class in answer to a stu -
dent's question "What is a flume?" the instructor said, 
quote: "Did you listen to the Lone Ranger last W ednes
day? There was a flume on his program." Unquote. 
And a very witty student in the rear of the room ( name 
withheld for obvious reasons) replied, "There is a song 
about one, 'I don't Want to Set the World on Fire, I 
Just Want to Start a Flume in Your Heart.'" 

If this column seems ragged this time Sam is sorry, but 
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it is difficult to get back to reality after wading through 
the abstractness encountered in some of the reports be
tween which this column is written. And speaking of 
reports, have you heard the one about the man who, 
when he heard his mother-in-law shoot herself, said, 
"That's the best report I ever heard"? 

Bill Baker was seen the other day chasing a dog which 
had swiped the glasses from his motorcycle; it was quite 
a spectacle. 

Steve Pauliny has been nominated as Shiek of the En
gine School in an unofficial poll conducted by a commit
tee of one. Tabulated results are available to all persons 
who enclose one dollar to cover the cost of mailing and 
two front covers from last year's July Shamrock. 

St. Pat's is just around the comer and Chairman Jack 
Seibel has started the ball rolling to make this year's 
activities bigger and better. Sam wishes to remind every
one of the Hamburg Show-only two more months to col
lect material for the show. Do you want to be the life 
of the show? Start your research now. 

Variety is the spice of life, so old Sam gives forth with 
an original poem of his. 

Blessings on you engineer, 
If your love life's drab and drear; 
Do not worry 'about your looks, 
Just stay home and read your books. 
Does it matter you've no gal, 
Just shrug shoulders, what the ha!. 
You can very happy be, 
If you're crazy just like me. 

Getting back to the Christmas Party, Sam forgot to 
mention the very good job turned in by Ed Blakeley, 
who was in charge of the party. Ed spent all week get
ting things together and unsnarling bottlenecks; so hats 
off to a hard-working engineer. 

And so saying "Cheerio to the chief" Sam picks up 
his duffle bag and slips silently back into the jungle to 
hibernate another month, and then to emerge next time 
with a-still didn't see your name in print, eh? Maybe 
next time, 0. K.? 
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ORGANIZATIONS ■ ■ ■ 

In view of the festive activities which have transpired 
since we last gathered together to learn of the profound 
mysteries of the integral calculus, thermo, machine de
sign, etc., the following material is apt to seem a bit 
trite. However, if there be among us those who might 
possibly care, here's what happened in the various engine 
organizations last year : 

Around the 15th or 16th of last month, the AIEE's 
brought a couple of G. E . men into Jesse Hall who, in 
tum, presented a show of electronic stuff which they 
termed the "House of Magic." Included in the show 
were demonstrations of heat by electrical induction, photo
electric cells, "bouncing putty," stroboscopic light, and 
others. The stroboscope demonstration was dubbed "mo
tionless motion" on the advertising posters. Who but an 
Electrical would have done that? The demonstrations 
were presented in a very entertaining manner and any
one who failed to attend missed a fine show. 

Alpha Chi Sigma (Chemical fraternity) had its initia
tion ceremonies December 3rd, during which these men 
were initiated: 

V. L. Brant 
A. L. Fluesmeier 
J. A. Easley 
H. 0 . Gamer 
R. C. Golike 
H. A. McCabe 
E. J. Malarkey 
G. L. Nitz 
J. E. Pfander 

R. W. Poe 
R. D. Rhodes 
F. H. Shulte 
R. W. Serfass 
R. G. Steadman 
G. I. Stelzer 
G. F. Timson 
M. L. Williams 

The following evening an initiation banquet was held 
at the Boone Hotel with entertainment provided by the 
new initiates. Dean Curtis was the speaker. This event 
marked the highlight of the Fall social calendar and a 
dandy time was reportedly had by all. 

Early last month, the College of Engineering was amaz
ed by the sight of several students proceeding from class 
to class wearing engineer's hats, red bandanas, and 
wrenches tied to their necks. Speculation was rife as to 
the sanity of such individuals but their rather strange garb 
can easily be explained. These men were undergoing the 
tortures of "Hell" week, a period dedicated to introducing 
the initiates to the active and honorary members of Pi 
Tau Sigma. 

On December 8th, these same men were initiated into 
the fraternity in an impressive candlelight ceremony. At 
the ceremony the president and vice-president told the 
initiates of the responsibilities of the organization and 
then administered the oath of membership. After the ini
tiation the entire fraternity, including faculty advisors 
and honorary members, met at the American Legion cabin 
to enjoy the semi-annual initiation party. 
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By TED WITT, M.E. '49 

Those initiated into the organization were: Robert I. 
Brazier, Eugene C. Buescher, Billy C. Daniels, John P . 
Dodt, Baldassese Gallo, Keneth R. Kuellmer, Jack G. 
Munson, Charles W. Morris, Ray D. Peterson, G. F. Roth
well, Theodore T. Verlin, Leonard W. Wallace, and John 
F. Young. 

Doc Scorah's account of the A. S. M. E. convention in 
New York was the feature attraction of a special A. S. 
M. E. meeting last month. In his talk, Doc expounded 
upon the various topics of the high cost of living, New 
York women, the new toys, the Polar Bear Club, card 
tricks, and touched briefly on the atomic bomb. Just a 
suggestion, of course, but why not incorporate some sort 
of "Adolescent Engineers Story Hour" conducted by Doc 
Scorah as a regular feature of our A. S. M. E . activities. 
We might even charge admission. 

The A. S. M. E. Christmas party was held December 
18th in Read Hall. The party was a big success and 
might even be termed the social event of the season by us 
Mechanicals. Principal attractions were free peppermint 
candy, a spelling bee, and Jack Kimbrell. 

The Missouri chapter of the D. A. R. *, or as they are 
more formally known, the Tau Beta Pi's, had their initia
tion ceremonies December 2nd in the Engine building. 
The following men were initiated: 

John B. Finnell Milan Vosevich 
Donald L. Spicer Leonard W. Wallace 
Joseph F. Carter George D. Stobbart 
Carmen L. Cox Albert M. Price 
Hal G. Gamer Francis M. Darr 
Harold Chelemer William A. Winslow 
Robert L. Fogel James E. Gast 
Edwin M. Bell Stanley J. Gerendasy 
Donald L. Margerum Robert C. Wickstrom 
Donald E . Carter John F. Anderson 
Victor L. Brant William D. Behen 
Harold L. McKean Clarence Bennett 
Loyd L. Keller John A. Bernhardt 
Paul Keller Robert B. Blomeyer 
Harry Steinkuhler William W. Smith 
Leslie Simmons Raymond L. Wilson 

Our sincere congratulations to the initiates. 

After the ceremonies were completed, a banquet was 
held at the Boone. Dean English was the speaker. 

*Damn Average Raisers. 

The new editor of this column is Ted Witt. Anyone 
caring to submit material, particularly you secretaries of 
the various organizations involved, is requested to give it 
to me, leave it in my box, or tum it in at the Shamrock 
Office. All libel suits must be postmarked not later than 
March 19, 1987 and in case of a tie, duplicate sympathy 
cards will be awarded. 
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The firm of Golden and Golden, Engineers, after going 
through its initial formation in 1944, is about ready to 
commence operations. Grace and her husband, Abe, are 
both enrolled in the College of Engineering, Grace as a 
Mechanical and Abe in the Civil Department. Grace is 
one of two girls enrolled in the College. 

Grace was born on September 26, 1923 in New York 
City. She went to grade and high school there and was 
graduated from Evander Childs' School in 1941. After 
graduation she enrolled in Spencer Secretarial School but 
didn't like the work so left the school. After leaving 
school she went to work for the Army Signal Corps at 
Fort Monmouth, N. J., as a draftsman (or is it drafts
woman). It was this work which first interested her in 
engineering. 

While working at Monmouth, Grace met her husband
to-be, Abe Golden. They met on a beach and both broke 
dates to go out together that night. They were married 
in Waukegan, Illinois in 1944 while Abe was on a 36-hour 
pass from the Navy. Grace remained in the West until 
Abe was sent overseas. While there she worked in Prod
uct Design in Chicago. After Abe shipped out she re
turned to the East and a job with Federal Telecommuni
cations Laboratory in New Jersey. 

For Federal, she was employed in the layout design 
department working on aerial navigational equipment and 
goniometers for the Navy. 

After Abe's release from the Navy, they both came to 
Missouri to learn more about Engineering. Grace intends 
to go into Machine Design after graduation. 

The boy at the front end of that slide rule is supposed 
to be Abe Golden, C.E. '49. By the time this issue goes 
to press, Abe will have departed from these hallowed halls 
to face the professional world. 

Abe is pretty well equipped to start in engineering, 
having worked for General Electric from the time of his 
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CHARACTERS 
By WILLIAM DARLING, E .E. '50 

graduation from high school in 1939 until he went into 
service in February, 1943. While with GE he took a 
Machinist's Apprentice Course with the company and 
later worked in the Planning Division of the Forge, Die 
and Heat Treating Department. 

Abe was born on September 2, 1922 in Boston, Mass. 
He went to Boston English High School and, after grad
uation, attended Lowell Institute, taking night courses 
from September, 1940 to January, 1941. He entered the 
Navy in February, 1943 and was discharged with the 
rate of Radio Technician Second Class. 

He came to Missouri in September, 1946 and enrolled 
in the Civil Engineering Department. He's made quite 
a record in the two and one-half years he has been here, 
being a member of Tau Beta Pi, Chi Epsilon ( Honorary 
Civil Engineering Fraternity), Pi Mu Epsilon ( Honorary 
Math Fraternity) and the A. S. C. E. 

At the present time, Abe is slated for a position with 
Eastman Kodak Corporation. His immediate plans in
clude taking additional night courses in Mathematics, 
Rigid Frame Structures, and the Humanities. 

As far as the future is concerned, Abe hopes eventually 
to work on the development of mass-produced homes using 
stressed skin principles of construction and development. 

The only husband-and-wife team in the history of the 
Engine School is, as has been mentioned previously, de
parting from the Campus. Grace says she intends to 
complete her engineering course either here ( next year) 
or in some other College near where Abe is located. 

There is another engineer in the family, Abe's brother, 
who is an electrical. Eventually there may be more en
gineers bearing the name of Golden springing up. When 
that happens, we'll probably have a complete consulting 
firm that will be able to handle any engineering problem 
and still keep it in the family. 
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Newsworthy Notes f o r Engineers 

• CORRµGATED ALUMINUM SHEATH 

• EXTRUDED POLYETHYLENE JACKET 

PROBLEM: 
How to put a new type of 
covering on telephone cable 

Make a new type of cable sheath no one has 
ever made before-make it to rigid specifica
tions-make it fast! That was the challenge 
put up to Western Electric' s manufacturing 
engmeers. 

The new type of cable sheath - developed 
through cooperative research at Bell Tele
phone Laboratories and Western Electric 
Company-isa valuablealternativetothetradi
tional lead covering for telephone cable. It is 
called Alpeth. "Al'' stands for an inner shield 
of aluminum; "peth" for the outer coating of 
the plastic, polyethlene. 

To produce this new cable sheath, Western 
Electric engineers developed the Alpeth pro
duction line-a combination of new machines 
and new manufacturing techniques-which 
turns out finished cable in a fast-moving, 
straight-line operation. 

From the desert-dry 1250 F "hot room" where thoroughly dried cable 
cores are stored, the core moves into this machine. An aluminum strip 
is fed from a supply reel underneath. After being corrugated to pro
vide flexibility and strength, the aluminum strip is wrapped around 
the core and flooded with a sticky protective compound. 

The aluminum-clad cable then passes into this machine and comes 
out seconds later with an extruded coating of flexible, impervious, 
gleaming black polyethylene. Finally, after a 100-foot bath In a 
cooling trough, the finished cable is wound on reels and readied for 
shipment to Bell Telephone companies. 

Engineering problems are many and varied at Western Electric, where manufacturing tele
phone and radio apparatus for the Bell System is the primary job. Engineers of many kinds
electrical, mechanical, industrial, chemical, metallurgical-are constantly working to devise and 
improve machines and processes for production of highest quality communications equipment. 

A UNIT or THB BBLL S'l'STEM SINCE 1882 ~ 
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Preview ol SI. Pal's Week, 1949 

The 47th annual celebration of the Missouri Engineers 
in honor of their patron saint, St. Patrick of the Emerald 
Isle, will be held this year during the week of March 
13-19. 

The early history of the St. Patrick's celebration at 
Missouri University is somewhat clouded by conflicting 
stories and reports. Dean Harry A. Curtis is now com
piling an accurate record of the beginnings of the cele
bration which has heralded to the world the immortal 
words, "Erin Go Bragh-Saint Patrick was an Engineer!" 

As handed down, the history of the early days of this 
event dates from the spring of 1903 when the students 
of the College of Engineering here at Missouri University 
decided that a holiday was in order. They declared a 
vacation from classes on March 17, 1903 because of the 
newly discovered fact that Saint Patrick was an Engineer 
and this called for a celebration. Offcial sanction for the 
holiday was missing, and, as a result, a somewhat longer 
vacation was awarded to several of the more active cele
brants. 

The next year's celebration was restricted by the mem
ory of the previous disciplinary action ; but, although the 
seniors remained in their classes, the rest of the students 
in the College of Engineering cut classes and celebrated 
St. Pat's Day. 

In 1905, official recognition was obtained and a large 
scale event was planned. This was the year that St. 
Pat first appeared on the campus and the year of the 
first kow-tow. The Blarney Stone, with its ancient hiero
glyphics, was unearthed in 1906, and the first Knights of 
St. Pat were dubbed as they kissed the Blarney Stone. The 
S.hamrock was published for the first time during this cele
bration. 

To this day, St. Pat and the Blarney Stone have ap
peared during the celebration held each year by the stu
dents in the College of Engineering at Missouri University. 
Loyal followers of St. Pat are rewarded with the degree 
of Knight of St. Pat. 

Through the years, the original idea of a vacation from 
classes for all engineers has not been lost, for each year 
the President of the University dismisses classes for the 
celebration. Plenty of opportunities for fun are present, 
and everyone who participates has a good time. 

The final schedule for this year's celebration has not 
been decided upon by the St. Pat's Board, governing body 
of the St. Pat's Week activities. However, the general 
plan follows to serve as an insight into this busy week 
for engineers. Traditional events, such as the Knighting 
Ceremony, Hamburg Show, Parade, Ball, etc., remain; but 
other events reflect the changing times. 

Sunday morning is the beginning of the celebration. 
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By JACK SEIBEL, Chairman of St. Pat's Board 

Seniors with clean-shaven faces are registered for the 
Beard Growing Contest. Afterwards, all engineers attend 
Burrall Class as special guests of that group. The "strict
ly stag" Hamburg Show is scheduled for Wednesday night, 
after which the engineers serenade the colleens at Chris
tian, Stephens, and the University. 

Thursday is the last day of classes for the week, and 
the beginning of the holiday is celebrated by a giant bar
becue and beer bust at Rollins Spring. The winner of 
the Beard Growing Contest is chosen at the barbecue. 

A full day of activities is planned for Friday with the 
dedication of the Campus Stunt, the arrival of St. Pat, 
the Parade to the Campus, the appearance of the Blarney 
Stone at the Knighting Ceremony, and the lab exhibits 
occupying a good share of the hours of the day. Saturday 
is the last day of the celebration and includes more lab 
exhibits, a convocation for all engineers, the Green Tea, 
a banquet, and the St. Pat's Ball. This last event is the 
climax of the year's activities. St. Pat, in his second 
appearance of the week, crowns the Engineers' Queen of 
Love and Beauty at the Ball, and then departs, not to 
be seen again until the next celebration in his honor. The 
Engineers' Queen reigns as St. Pat's representative during 
his absence from the campus. 

During the Knighting Ceremony, faithful followers of 
St. Pat kiss the Blarney Stone and are initiated into the 
Guard of St. Patrick, a noble organization. Graduating 
seniors who have attended at least 60 per cent of the 
meetings of the Engineers Club and also obtained at least 
10 St. Pat's hours for each celebration they have attended 
while at Missouri University are eligible for initiation into 
the Guard of St. Patrick, and are awarded the degree of 
Knight of St. Pat. Those seniors who have done more 
work are rewarded with the degree of Knight of St. Pat, 
Cum Laude, or Magna Cum Laude, as the case may be. 
St. Pat's honors are bestowed upon worthy graduates and 
distinguished citizens in the form of the Summa Cum 
Laude degree. President Harry S. Truman kissed the 
Blarney Stone and received this degree back in 1934, 
while he was still Presiding Judge oI the Jackson County 
Court. Many other distinguished men of our country 
hold this degree, including several members of the faculty 
of the University of Missouri. 

Dues for the Engineers Club membership are now $3.50 
for the rest of the year. According to the Constitution 
of the Club, this amount will be increased to $4 after 
the start of the second semester. Members enjoy the 
privileges of attending all St. Pat's activities and help in 
keeping alive the great tradition which originated at the 
University of Missouri forty-five years ago. 
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a giant 
on the 
farm 

Products of the laboratory 
are saving time, toil, money 

for the American farmer 

Through chemistry, farmers are gain
ing control over many of nature's un
certainties. Costly losses of crops and 
livestock are being curtailed or pre
vented. Efficiency is increasing. New 
applications of chemistry to agricul
ture are becoming more important 
than ever as demands for more pro
duction °increase. 

Today, new organic insecticides 
and fungicides help control insects, 
plant diseases and blights that threat
en crops. Seed disinfectants and pro
tectants help guarantee bountiful 
harvests by protecting crops in the 
critical period after planting. Plant 
hormones hold fruit on trees until 
fully ready for picking. 

Days of labor saved 

Du Pont weed killers and explosives 
accomplish in minutes tasks that 
used to take hours or days of back
breaking labor. With 2,4-D farmers 
can kill weeds without harming cer
tain crops. Dynamite removes 
stumps, digs ditches for draining and 
irrigation, and loosens the soil to 
forestall erosion. 

New fertilizer formulations meet 
the changing nutritional require
ments of plants during the growing 
season. Thus the farmer has better 
control_ over crop development, and 
he can utilize his materials, labor and 
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Du Pont agricultural specialist. Dr. Arne Carl
son, M.S. , '40, Ph.D., U. of Minnesota, '48, 
helps develop sprays and dusts to control 
fungous diseases. 

Phenothlazine kills more kinds of livestock 
worms in more kinds of animals than any 
other drug .•• promotes normal growth. 

For growth Insurance, farmers treat seeds with 
disinfectants. "Ceresan" treated wheat gives up 
to 20% better yields. 

Spraying orchards controls infestations of in
sects or plant diseases • • • or holds fruit on 
the trees until it is fully ready for picking! 

equipment more efficiently. 

Feed compounds, developed by 
industry, ~ making poultry flocks 
and livestock herds vastly more pro
ductive. Research on chemicals to 
control animal diseases and internal 
parasites is making great progress. 
Control of insect pests is already 
changing livestock management 
practices. 

Turning Ideas Into products 

· Achievements such as these are the 
result of Du Pont's team research. 
An idea may start with one or two 
individuals. But many specialists
chemists, physicists, biologists, plant 
pathologists, and entomologists -
must contribute · their skills before a 
new product is ready for market. 
Normally, engineers-chemical, me
chanical, civil, and electrical - de
velop the commercial processes and 
plants for making the finished prod
ucts. 

The new Du Pont employee, 
whether he holds a bachelor's, mas
ter's, or doctor's degree, enters into 
this cooperative effort. Yet the im
mediate group with which he is asso
ciated is small and congenial, offering 
him every opportunity to display 
individual talent and capabilities. 

Find out more about Du Pont 
and the College Graduate 

"The Du Pont Company and 
the College Graduate;' is just off 
the press in a completely revised 

· edition. Fully illustrated, it de
scribes opportunities in research, 
production, sales, and many 
other fields. Explains the plan 
of organization whereby indi
vidual ability is recognized and 
rewarded. Write for your copy 
today. Address: 2518 Nemours 
Building, Wilmington 98, Del. 

~ 
REG. U.S. PA.T. OFf. 

BETTER THINGS FOR BETTER LIVING 

••• THROUGH CHEMISTRY 

More fads about Du Pont- Listen to "Ca,,alcade 

of Ammca" Monda7 Nights, NBC Coast to Coast 
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MINING IN THE POCAHONTAS COAL FIELD 
( Continued from page 9) 

of the coal seam in order to get to the seam with a grad
ual grade. This grade usually runs from 3% to 5%. 
Since the openings are made directly into the side of the 
mountains (in drift and slope mining) several can be 
made without running into too much cost. This is an 
added safety factor. It allows the men more means of 
escape in case of an explosion or cave-in near one of the 
entries. 
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foreman instructs the timbermen as to the condition of 
the place and timbers necessary to set. Then a crew of 2 
to 4 timbermen enters the place, carrying a saw, shovel, 
pick, bar, ax and hammer. Sounding tests are made by 
one of the timber crew while the others bring timbers, 
wedges and lumber to the face from a point nearby. 
Timbers are set to within 6 feet of the face. Where roof 
conditions are good, posts are set on each side, spaced 
four feet apart with eleven feet between the rows for 
track. Where the roof is of a dangerous character, a 
timber, referred to by miners as a "bar," is placed against 
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ROOM 8 CHAIN PILLAR EXTRACTION SHOWING 
CYCLE OF OPERATION 

In the actual mining operation, a few minutes before 
the beginning of the shift, locomotives with mine cars are 
placed on a siding at the mine entrance. The miners 
board these trains, put on goggles, and are hauled to a 
point near their working place. At the end of their shift 
they are hauled to the surface. 

At the beginning of the day, the section foreman, a 
certified official, enters the working place, usually a mine 
room, examines the roof and sides both visually and by 
sounding, and then makes a gas test with a flame safety 
lamp. Sight lines for advance work are marked and 
painted on the roof. After the official examination, the 
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FIG. 3 

the roof in a horizontal position over the track or road
way, with posts placed vertically under each end of the 
bar. When the timbermen have completed their work 
and gone to another place, a track crew of two men en
ter, carrying steel ties, hammers, wrenches, shovels, and 
bolts. One of the men examines the roof and sides as the 
timberman did. Coal spillage is shoveled to the side 
and short pieces of rail taken out and replaced with full 
length rails. If the track does not reach to within three 
feet of the solid coal, short rails are added. 

In tramming the cutting machine toward the face, it 

( Continued on page 22) 
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Picture the advantage-in military oper
ations-when commanding officers can 
watch planes, troops, ships maneuver at 
long range ... 

This new use of television was seen by 
millions when the aircraft carrier Leyte-as 
Task Force TV-maneuvered at sea before 
a "battery" of 4 RCA Image Orthicon tele
vision cameras. 

Seventy planes - Bearcats, Avengers, 
Corsairs-roared from Leyte's flight deck 
and catapult ... dived low in mock attack 
... fired rockets. And an escorting de
stroyer stood by for possible rescues. 

Action was beamed by radio to shore, 
then relayed over NBC's Eastern television 
network. Reception was sharp and clear on 
home television receivers ••• 

Making television history, first coverage of air-sea maneuvers demonstrates 
value of research by RCA Laboratories to our armed forces. 

Said high officials: "The strategic impor
tance of television in naval, military, or 
air operations was dramatically revealed" 
. .. "There is no doubt that television will 
serve in the fields of intelligence and 
combat." 

Use of television as a means of military 
communications is only one way in which 
radio and electronic research by RCA Lab
oratories serves the nation. All facilities of 
RCA and NBC are available for develop
ment and application of science to national 
security ... in peace as well as war. 

• • • 
When in Radio City, New York, be sure to 
see the radio, television and electronic won
ders at RCA Exhibition Hall, 36 West 49th 
Street. Free admission. Radio Corporation of 
America, RCA Building,ltadio City,N. Y.20. 

Continue your education 
with pay-at RCA 

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

• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers, capacitors. 
• Development and design of new re
cording and producing methods . 
• Design of receiving, power, cathode 
ray, gas and photo tubes . 
Write today to National Recruiting Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

• RADIO CORPORATION o# AMERICA 
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LOOK FOR THIS RIDGE 

• There is more than mere identification value in the 
ridge you see on Okonite wires and cables. The ridge is 
proof that the insulation has been folded around . the con• 
ductor by the well-known Okonite strip irlsulating process. 
This method permits inspection at all times during the 
application operation. It assures the perfect centering of 
conductors so important to the avoidance of electrical 
failures. 

The ridge is a permanent mark of an Okonite cable. It is 
still prominent after the final vulcanization in a metal mo~d 

.. that insures equal transfer of the heat throughout every 
portion of the insulation. The Okonite Company, Passaic, 

· New Jersey. 

MINING IN THE POCAHONTAS COAL FIELD 
( Continued from page 20) 

is stopped at the last opening in between a pair of head
ings. There_ it is in the ventilating current of air while 
one of the ·machine men walks to the face with a safety 
lamp. After a visual examination of the roof, sides and 
face, he . selects the highest point in the roof and tests 
for explosive gases with the flame safety lamp. After the 
cutting machine is in place, the water hose is unrolled 
from the side and attached to the water line. The water 
is supplied by a high pressure pump, pumping if possible 
from some body of water in the mine. These lines are 
extended to all working faces. After the water is turned 
on the cutter bar, the bits are put in motion, the cutter 
bar elevated to the desired position and machine is fed 
into the coal full length of the 9-fqot cutter bar. Bits are 
then stopped, water cut off, and a mounted drill swung 
into position for drilling the first hole .. 

In this 8-foot seam w1iere places are driven 18 feet 
wide, seven holes are required. Four holes are drilled 
in. the bottom, two near the middle and one on each side. 
Three holes are angled into the roof one in the center 
and one on each side. Holes are started with 5-foot au
gers and completed with a 9-foot one. After the drilling 
is completed the machine is trammed back from under
neath the coal, the cutter bar is set in the horizontal po
sition about the middle of the seam and to one side. It 
is then fed into the coal full length of the cutter bar, and 
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started across the face toward the opposite side. Every 
so often the machine is stopped and tests for gas are 

. made. . When the opposite side is reached the machine is 
trammed back from underneath the coal. The cutter bar 
is set in a vertical position where it will cut a vertical 
kerf from the horizontal kerf to the bottom of the coal 
seam. 

When the cutting machine trams out of the place, the 
short firer enters carrying safety iamp, dynamite, dum
mies, 150 feet of cable, and electric detonators. After 
testing for gas he charges each hole. Holes are fired (by 
him) one at a time, and a test for explosive gas made 
after each shot. After the last charge has been fired the 
shot firer makes a careful examination of the roof, sides, 
and timbering, and makes another test for gas. If the 
place is found safe the loading machine is permitted to 
enter. 

On reaching the face the reeling cable is hooked to 
timbers on the side and water hose connected from · the 
loading machine to the water system. The main object 
of the fine mist of water is not to keep the coal wet but 
to lay the coal dust suspended in the air and keep the 
ventilating current from carrying it back and depositing 
it throughout the mine. · 

Directly behind the loading machine a 6-ton locomotive 
pushes five 5-ton capacity mine cars under the loading 
boom. As soon as the first car is loaded it is switched 
out at the nearest turnout, and the locomotive crew re
turns with the remaining four cars. When all the dis
lodged coal is loaded out, which in this case is over fifty 
tons, the entire cycle is completed. 

As yet only mining with track mounted equipment has 
been considered; however, in more recent mines "shuttle 

Sandstone . 

---10" Coal 
---I" Hard Bone 

---20• Coal 

----4" Grey Bone 

---3" Slate 
:!:::"--5" Coal 

Fire Clay (Hard) 

TYPICAL 
CROss..:sECTION OF 

POCAHONTAS N-24 SEAM 
FIG. 2 

cars" have been used. The "shuttle car" is a conveyor 
with steel side boards mounted on pneumatic tires, with 
a capacity of about 4 tons. They are used to transfer 
the coal from the loading machine to the mine car. This 
eliminates track work in all headings but one. Because 
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of this both cutting and loading machines are mounted on 
caterpillar tractors. 

As the "shuttle car" is being loaded under the loading 
machine the conveyor is moved back until it is loaded to 
capacity. As one shuttle car leaves for the car loading 
conveyor, another is brought under the loading machine 
boom to be loaded. When the first shuttle car arrives at 
the mine car loading conveyor, the coal is discharged into 
a hopper and is then elevated into the mine cars. A train 
of twenty-nine cars is placed under the elevating con
veyor, and as each car is loaded the operator pushes an 
electric button and the train moves up one mine car 
length. This train of cars is coupled to a hoist set some 
distance down the track and operated by remote con
trol. While this train of cars is being loaded, the main 
line locomotive is bringing in another train of cars. 

This method of mining not only saves the greater part 
of track work, but eliminates shifting time, and wear and 
tear on equipment. As the faces advance 300 feet from 
the mine car loading point, the loading point is moved 
up. 

Very recently a few mines have been completed where 
all track work was eliminated, even including the mine 
cars and locomotives. A conveyor belt 30 or more inches 
wide is installed from the outside and is extended as the 
mine advances. Shuttle cars are used to discharge the 
coal on this belt which carries it to the surface. 

Mining, like all other skilled occupations, has its fetishes 
and traditions. Miners are proud of their work and their 
workmanship; they contend with one another for superior
ity of performance. 

All mining is not done under ground. It is a known 
fact that there is much more coal mined, hauled, hoisted 
and prepared every Saturday night at the corner saloon 
than ever existed in the coal mines. 

TECHNICAL WRITING 

( Continued from page 11) 

meaning of all the words he uses. The need for that 
is so obvious as to deserve no mention. Actually a good 
many authors use words that do not mean quite what 
they intend to say. Take for example the word "unique." 
This has the very simple meaning of having no counter
part, yet many writers use it as though it had no more 
significance than "unusual." Misuse of a single word 
may not confuse the reader seriously, but the greater the 
number of words that are carelessly used, the more hazy 
is the general impression created in the mind of the reader. 

Of importance equal to that of the author's understand
ing of the meaning of his words is the readers' under -
standing. This is something that engineers are prone to 
neglect. The trouble is not so much their use of obscure 
words: though there is some tendency in that direction, 
but in the use of an ordinary word in some specialized 
sense. Thus an automotive engineer, when he speaks of 
a "job," means a vehicle, while the electrical engineer takes 
the word to mean the performance of a certain amount 
of work. On the other hand, the electrical engineer says 

JANUARY, 1949 

1Rl ''PllOflSSIONAl" 1oucR 
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The ONLY Pencil that 
Combines these 8 Tests 

of Pencil Superiority 
I. America's ONLY 5. Uniform lead 

imported draw- hardness. 
ing pencil. 

2. Extra-dense, 
opaque lead. 

3. Smudge-resistant 
graphite. 

4. Completely 
grit-free. 

6. Perfect repro
ductions from 
pencil drawings. 

7. Degrees marked 
on all sides. 

8. Fine cedar, 
sharpens easily 

Ask for it at your college book store or 
local dealer's, or order direct. Only 
15f eoch; $1 . .50 per doz. 

Also try Mars-lumograph No. 
1018 Artist Pencil $1.00 each 

and No. 1904 Artist leads 
6 for ""¢· 

"jack" when he means a receptacle with connections to 
electric circuits, while the automotive engineer thinks of 
it as a device for lifting a heavy weight. 

This kind of confusion is avoided if the author keeps 
always in mind the character of the reader. Then he can 
determine in advance whether or not the reader will cor
rectly grasp the specialized meaning of the word he intends 
to use. If there is any doubt about it, the author had 
better substitute another word. It is a good plan to be 
on the safe side and to avoid specialized meanings wher
ever possible. There is almost always a way to say what 
you want in perfectly plain words whose meaning no one 
can misunderstand. 

Short Words and Short Sentences Are Best 

Plain words-and short words-make the best reading 
anyway. It has been pointed out in a recent government 
pamphlet based on studies by Dr. Rudolph Flesch at 
the Readability Laboratory of Columbia University that 
a simple rule-of-thumb way to measure the simplicity of 
any piece of writing is to count the total number of syl
lables per 100 words. If the number of syllables runs 
much over 150 per 100 words, there is opportunity to 
improve the writing by using shorter words. 

Perhaps you think that rule may be all right when 
you are writing for children, but that it won't work for 
grown-ups. Try it and see. For example, count the 
number of syllables in the first 100 words of this article, 
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which was written without any conscious effort to econo
mize syllables, and you will find the total is 159. Or, 
count the syllables·· in one of your own business letters. 
You will find, unless you are particularly prone to use 
long words, that your natural style averages only about 
three syllables to two words. The trouble is that natural 
style is too often thrown overboard in technical writing, 
'and in its place miraculously appears an unnatural, pon
derous style that discourages the reader. 

Another handy rule-of-thumb proposed by Dr. Flesch 
is to limit the average number of words per sentence to 
about seventeen. There is no magic in that particular 
number. It just happens to be a good average for easy 
reading. Sixteen or eighteen would be perfectly accept
able. But if the average should drop to ten, the writing 
would seem choppy, and if it should rise to twenty-five, 
the reader would have to work appreciably harder to get 
the meaning. Short sentences also make the author's job 
easier by simplifying the punctuation problem. You aren't 
likely to get into any serious punctuation difficulties when 
you have only seventeen words to handle. 

Revise and Re-Revise · 

Most important of all the things to be done in the pol
ishing process is to revise, and revise, and re-revise. Some
times an engineer feels that it is a confession of inexperi
ence to revise a piece of technical writing. That is a mis
taken idea. Actually, the reverse is true. Scarcely any
one can write a thing the best way at the first attempt. 
A second attempt is almost sure to produce a better piece 
of writing, and a third attempt, a still better piece. Will
ingness to revise, far from indicating a lack of experience, 
shows that the writer is approaching his task in a spirit 
of craftsmanship, and that he realizes that a first-class 
result comes only from persistent effort. 

Along with willingness to revise should go a willingness 
to take suggestions from others. Here a middle-of-the
road policy is best. The author who seeks advice from 
a multitude of counselors is likely to end in a maze of 
conflicting opinions. On the other hand, the most experi
enced authors often find suggestions extremely useful. 
Certainly, therefore, an author of limited experience should 
not feel himself above taking suggestions. 

Simple Rules for Technical Writing 

In brief, therefore, the secret of success in technical 
writing is short words and short sentences presenting the 
author's thoughts in clear, logical order-plus painstaking 

For The Finest In Flowers . . . 

NICHOLS BROS. FLORISTS 

Growers of Fine Orchids 

25 N. Ninth Phone 9776 
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revision. Much more might be added about introduc
tions, conclusions, illustrations and other details, but those 
are matters that can be considered after the fundamentals 
have been acquired. 

Writing for general magazines and newspapers, because 
of the different type of readers to whom it is addressed, 
requires techniques different from those needed for engi
neering papers and articles. Consideration of ways to 
acquire these techniques is beyond the scope of the pres
ent discussion. They are not likely to be of primary 
concern to the average engineer, anyway. But the tech
nique of good technical writing should be of concern to 
him, and fortunately it is one that can be easily acquired. 

ATOM SMASHER 
A 3,500,000-volt electrostatic accelerator, a type of 

"atom smasher," is under construction in Schenectady, 
N. Y., by the General Electric Company for the Brook
haven National Laboratory at Upton, Long Island, N. Y. 

One of several electro-nuclear machines planned for the 
Brookhaven atomic research center, the accelerator will be 
used for a variety of fundamental studies of the atomic 
nucleus, according to Brookhaven scientists. In some 
experiments, high-energy particles from the accelerator will 
be employed to study the processes of "chipping" or 
"splitting" atomic nuclei into fragments such as the radio
active isotopes now widely applied in research. 

Though the electrostatic accelerator has an output en.
ergy considerably lower than such machines as the syn
chroton, betatron, and cyclotron, it has the advantage of 
supplying high-speed atomic particles at a uniform en
ergy, according to N. Rohats, engineer directing the work 
on the machine in the G-E General Engineering and Con
sulting Laboratory. 

Measurement of fundamental constant is vital in studies 
of the nucleus of an atom, he pointed out. In the case 
of other particle accelerators, he said, the velocities of 
individual particles are not uniform, making accurate 
measurements difficult. 

The entire machine will be housed in a 30,000-pound 
steel tank, 18 feet long and 8 feet in diameter. A special 
building, with 2-foot-thick concrete walls, will be con
structed for the· machine. 

The Brookhaven Laboratory is administered by Asso
ciated Universities, Inc., under the auspices of the U. S. 
Atomic Energy Commission. 

ELECTRIC WEATHERMAN 
A portable "electric weatherman," which automatically 

and continuously records wind directions and wind ve
locities in remote, unmanned weather stations, has been 
developed by the General Electric Company for the U. 
S. Army Signal Corps. 

The device is slightly larger than an infantryman's 
pack and requires attention only once a month. Time, 
wind, speed, and wind direction are marked continuously 
on a moving roll of paper, which is long enough to make 
an 800-hour record. 
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Fair Day's Work 
( Continued from page 13) 

lows: lecture, quiz, laboratory, project, conference, cor
respondence, and various combinations of these. 

Apprentice training is found only in very large plants 
because only there can the expense of training courses 
and the expense of training workers who may not re
main at the plants be justified. Employees enrolled in 
these courses are paid wages for their hours of instruc
tion, as well as hours of production. 

The vestibule school provides the best training for jobs 
which are unusually hard to learn, or where instruction 
seems impossible in the shop because of unusual condi
tions of production. The school teaches operations rather 
than principles, and employees must go through this in
struction course before being allowed to work on produc
tion floors. 

The most popular form of employee training is the in
struction of the worker on the production floor while 
engaged in the regular processes of production. Here the 
foreman is relieved of other duties so that he may devote 
his full attention to supervising and training employees. 

In training the worker in a new method of doing his 
job, it has been proven most successful to show motion 
pictures of the old method in comparison with films of 
the new method. Thus, the employee may actually see 
the advantages afforded him by the use of the improved 
system. Conferences, plant publications and bulletins 
may supplement information concerning the change. 

When neither the employer nor the employee has ade
quate knowledge concerning how to perform a given op
eration most efficiently or how long the operation takes 
when properly performed, it is but natural that disagree
ments should arise. From these disagreements due to 
inadequate knowledge on the parts of both parties in
volved, certainly no balance is likely to be reached on 
what constitutes a fair day's work. In the past, atten
tion has been focused on the task of improving operator's 
efficiency; now it is realized that the problem is one of 
general waste elimination. Motion and time study to 
be effective, must consider much more than mere motions 
of the operator. Out of this has risen the tremendous 
effect of motion and time study on such things as plot 
layout, machine design, and tool design. It should be 
realized that motion and time study is much more than 
a mere speeding-up process-a study of the man alone
but is instead a detailed and thorough analysis of the 
product itself as to engineering requirements; production 
requirements; inspection requirements; methods of sched
uling and routing of orders; the layout of the working 
area, including all phases of handling and its relation to 
the operations; the various machines used, considering all 
factors of operation; the miscellaneous equipment such as 
tools, jigs, fixtures, dies and equipment involving the 
workplace it$e!f; a survey of all the working conditions; 
full information on the various motions and time and 
even minor questions of details. 
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When you're looking for a 
single source of supply for 
a complete line of electrical 
roughing-in materials, 
National Eledric 

is your best bet. 

Only when the employer and employee obtain ade
quate knowledge and clear foresight concerning all prob
lems of an analysis can a fair standard, recognized by all 
concerned, be established for a fair day's work. 

First Engineer: "Was her father surprised when you 
said you wanted to marry her?" 

2nd Engineer: "Surprised? Why, the gun nearly fell 
out of his hand!" 
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partners in creating A PSALM 

My sliderule is my shepherd, I shall 
not want. 
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K & E drafting instruments, equipment and mat~rials 
have been partners of leading engineers for 81 years 

He maketh me to set down to the 
third place; and leadeth me to 
interpolate to · the fourth. 

. In shaping the modern world. So extensively are these . 
products used by successful men, it is self-evident that 
K & E has played a part in the completion af nearly 
every .American engineering project of any magnitude. 

KEUFFEL -& ESSER CO. 
EST, 1867 

NEW YORK · • HOBOKEN, N. J. 
Chicago • ·st. Louis • Detroit , 

San Francisco ·• Los Angeles • Montreal 

WELCOME 

ENGINEERS 

'IOU RECEIVE MORE 

AT '/OUR 

UNIVERSITY 
8001( STORE 

Basement Jesse Hall 

He restoreth my average; and lead
eth me along the paths of correct 
answers for his name's sake. 

Yea, though I walk through the val
ley of the shadow of pop quizzes, 
I will fear no professor; for my 

-sliderule _is with me. 

His log scales and trig scales they 
comfort me. 

Thou preparest an answer for me in 
the presence of my professors, 
thou annointest my paper with 
right answers and my brain re
laxes-

Surely Quality and Accuracy shall fol
low me all the days of my life 
and I shall dwell in the house of 
K & E forever. 

---'HARRISON _N. HOWE. 

BUI.I.ABNEY ■ ■ ■ ■ 

He : "Smoke?" 

She: "No." 

He: "Drink?" 

She: "No, thank you." 

He: "Neck?" 

She : "Oh, no!" 

He: "What in hell do you do?" 

She : "I tell lies." 

Jack: "What would you do if there were no women? 
Who would sew your buttons on?" 

Mack: "If there were no women I wouldn't need but
tons." 

CHIVALRY-is man's inclination to defend a woman 
against every man but himself. 

- Over in- theUnioii,"" in-acorner near the -fireplace~ 
journalism major had been laboring industriously with a 
pencil stub and a scrap . of paper. Suddenly he looked up 
and smiled, "Doggone if I ain't learned to write." 

"What do it say?" asked his roommate. 

"I don't know. Ain't learned to read yet." 
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Spans 20 Centuries. in ·4.1 Minutes 
This new 16 mm. educational motion picture dramatizes, 
in sound and color, man's efforts to · obtain inexpensive, 
abundant power by harnessing the energy released by 
combustion of fuels. Extensive animation and striking 
photography traces important steps in the 2000-year prog
ress of steam power .. , ·from Hero's engine to the modern 
turbine, from the Haycock boiler to the latest develop
ments in steam generating units for industrial and central 
station power plants. Stimulating and informative, Steam · 
for Power will gladly be loaned without charge for show• 
ing to classes and student groups interested in any phase 
of engineering. Write for dates available. 

It had been a long, dry train trip,. and the two Ken
tucky gentlemen were out of liquid refreshm_ents. They 
me1;1tioned their desire to the porter, who managed to dig 
up two quarts of home-cooked bourbon. One of the 
southern gentlemen inverted the bottle and took a long 
drink just as the train sped into a tunnel. The one who 
had drunk called out: "Don't touch that stuff, Jefferson! 
I've been struck blind!" 

TYPEWRITERS 
RENTAL - SALES - SERVICE 

Central Office Equipment Co. -
Dial 6287 111 S. Ninth 

Grandmother was busy in the kitchen the night 
before the wedding. The bride with the groom in her 
wake, bounced into the kitchen. As the bride leaned 
over the table to admire the platters of lovely food, 
the young man stooped and kissed the nape of her 
neck. 

"There now," snapped grandmother, "no nibbling a:t 
the frosting before the cake is on the table." 

GREYHOUND COFFEE SHOP 
For Good Food and Service 

10th and Locust Dial 7771 

Pause and refresh. -~~ \a<(r 

$: 
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Because photography can see 
a billion light years away 

• Without photography this would 
be a small world. For even with 
the best optical instruments, the 
eye's range scarcely breaks the 
confines of the earth's back yard. 

But with photography .. . ? That's 
different/ 

For years, astronomers have looked 
500 million light years into space with 
photographic plates exposed in the 

. 100-inch Mount Wilson telescope. 

Now, they can "see" twice as far. 
For the big 200-inch Mount Palomar 
instrument-actually the world's larg
est camera-will bring in light from 
stars a billion light years away, about 
six sextillion miles. 

It's fain t light that the eye could 
never see. Bu_t photographic p lates 

Opening night at M aunt Palomar. The 
giant telescope dwarfs the assembled guests. 

build up images through long expo
sures and make visible new outer re
cesses· of man's expanding universe. 

Thus, science conti~uously makes 
spectacular use of photography in 
penetrating the unknown. 

So too can industry. Radiography, 
photomicrography, x-ray diffraction, 

microradiography and other indus
trial functions of photography can re
veal facts and conditions that will 
help make a product more durable 
and dependable, a manufacturing 
process more efficient. 

Eastman Kodak Company 
Rochester 4, New York 

Advancing business and industrial technics-Functional Photography 



General Electric is not one business, but an organization 
of many businesses, offering opportunities in virtually 
all the professions. Here three G-E men brief the career
possibilities which the company offers to the student of 
advertising, the physicist, and the accountant. 

FOR A FUTURE IN ADVERTISING 
D. S. Mix (Yale), Manager of Personnel and Training 
Programs, Advertising and Publicity Dept.: Besides our 
A & P Department here in Schenectady, there are eight G-E 
operating departments, each with its own advertising staff. 
These provide the career-opportunities. Our Training 
Program, including six months' work and study here 
followed by a year on rotating assignments with various 
staffs throughout the company, opens the door . 

PHYSICIST . 
August Binder (Carnegie Tech), of the G-E Physics Pro
gram: I've been one of the first group of physicists taking 
part in this program. We've changed assignments every few 
months, trying out interesting lines of work, and have 
chosen permanent positions in everything from research to 
sales. My assignments: nuclear instrumentation, research in 
cathode spot phenomena, quality-problems in fluorescent 
lamps, which I've selected as my permanent assignment. 

. 

TRAVELING AUDITOR 
E. B. Murray (Princeton), Chief Traveling Auditor: After 
our business administration and liberal arts graduates 
finish the G-E Business Training Course, certain of them 
are transferred to the auditing staff as traveling auditors. 
It's my job to assign these men and co-ordinate their activi
ties at G-E locations in this country and abroad. The varied 
experience acquired in this work fits them well for re
sponsible accounting and financial positions. 
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Electrolytic tinning. process 
stretches tin supply 

-makes better,· Jess expensive tin-plated products 
• pioneered by Carnegie-Illinois Steel Corporation 

► Before the war, almost all tin ·pl~te was made 
by the hot-dip method in which a sheet of steel 
was coated by dipping it , into molten tin. In 
the 1930's, Carnegie-Illinois Steel Corporation, a 
member of the United States Steel family, played 
an important role in the r~search work and the 
technological development of the electrolytic 
process-an improved tinning method in which a 
strip of steel is given a thin, uniform coating of 
tin by passing continuously and rapidly through 
a bath of special plating solution. This process 
necessitated the · deveiopment, by Carnegie
Illinois engineers, of complex mechanical equip
ment completely revolutionary in the industry. 

Since the electrolytic process covers a given 
area of steel with only on~..:third the, amount of 
tin -that the. hot-dip method requires, it makes 
th e tin supply go 3 times as far. . 

Today, United States Steel Corporation has 
nine electrolytic tin-plating lines producing U·S·S 
F er;ostan. These lines are helping to lower the 
cost of tin-plated steel ... stretch the supply of 
tin-and make better tin-plated products . . 

Opportunities 
Work ·such as thi~ has an important place in the operations of all U. S. Steel 
Subsidiaries. To be carrie(I out successfully, these undertakings require quali
fied technical men. Why not see your Placement Officer about the book "Paths 
of Opportunity in U. S. Steel" and find out how you can take part in this 
interesting,. important work? · 

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

UNIVERSAL ATLAS CEMENT COMPANY · VIRGINIA BRIDGE COMPANY 

:~ UNITED STATES STEEL 



YOU CAN SE SURE ... 
1F irs v\kstinghouse 

LOOKING FOR 
CREATIVE ENGINEERING 

OPPORTUNITIES? 

The opportunity for original engineering in the 
Westinghouse Electric Corporation is unlimited. All 
responsible technical positions require imagination 
and creative ability. Resourcefulness is the key in the 
development of new designs, new products and new 
applications. Great engineering achievement requires 
the development of ingenuity. 

Each year a carefully selected group of engineering 
graduates start their careers with Westinghouse. If you 
are among these, you will receive practical training in any 
phase of applied engineering, manufacturing and design 
-through the Westinghouse Graduate Student Training 
Course. 

If you demonstrate high analytical ability through 
competitive examinations, you may qualify for advanced 
study in either the Electrical or Mechanical Design Schools. 
These courses are taught by top Westinghouse men. Design 
School graduates are prepared to assume high-level tech
nical responsibilities rapidly. 

These advanced Design Schools may be the opportunity 
you are looking for, if you have a flair for analytical engi
neering. Why not set your sights now to qualify for this 
unusual training opportunity? G.10021 

Begin planning your future today. Get your 
free copy of the Westinghouse booklet, 
"Finding Your Place in Industry". 

FEBRUARY, 1949 

r 
To obtain copy of Finding Your Place in Industry, consult 
Placement Officer of your university, or mail this coupon to: 

The District Educational Coordinator 
Westinghouse Electric Corporation 
411 North Seventh Street 
St. Louis 1, Missouri 

Nam~-------------------

College. __________ ,Cours,~------

Addres~------------------

City ____________ State _____ __.,., 
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WAGES, SALARIES, 

EMPLOYEE. BENEFITS 

41.53¢ 

MATERIALS, 

SERVICES BOUGHT 

41.68¢ 

REINVESTED IN BUSINESS 

4.64¢ 

DIVIDENDS TO STOCKHOLDERS 

3.19p 

HOW TO DIVIDE UP A DOLLAR 

• • • the American Way 

It may interest you to know the mistaken 
notions most folks have about the profits of 
American companies, 

They tell interviewers that they think such 
companies are entitled to make 12 to 15 cents 
on every dollar of income, as a fair return. 
Yet, they add, it's their guess that manu
facturers actuaUy do make about 25 cents! . 

The facts are that in normal years Ameri
can companies average about nine cents 
profit per income dollar. 

Take Aluminum Company of America in 
1947, for example. Out of each dollar re
ceived last year by Alcoa and its subsidiaries, 
the net profit amounted to less than eight 

cents. We show above where the rest of that 
dollar went. Nearly half of it in wages, sala
ries, and employee benefits, to Alcoans. Al
most another half for materials and services 
we bought. Over six and a half cents for taxes. 

The dollars-and-cents story of Aluminum 
Company of America represents the kind 
of facts you'll get from any typical Ameri
can enterprise. Facts that show a fair return 
for a good product. 

By· dividing up a dollar, the American 
way, Alcoa has provided secure employment 
for 46,000 aluminum workers and has helped 
America. to gain world leadership in alumi
num production and research. 

~~~A~ -------------------------------1~~~,------
® 
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These 
engineers help 
build sales 

Attached to our sales department is a large 
group of college-trained technical men-in
dustrial lubrication engineers, automotive en
gineers, and others. They help to keep up pro
duction in our customers' plants. These men 
are our sales engineers. They serve industry by: 

... surveying the lubrication requirements of 
paper mills, mines, steel mills, metal and wood 
working factories, process industries, and the 
like. 

. . . helping production engineers select cut
ting oils, drawing compounds, and quenching 
or tempering oils. 

... aiding power plant men to get more effi
cient operation of turbines, Diesels, or re-

ciprocating steam engines. 

... solving operating problems of equip
ment that must work under extreme heat, 
cold, moisture, or other adverse conditions. 

... working with engine and machinery 
manufacturers to set up instructions for 
lubricating their equipment. 

... analyzing problems for operators of 
fleets of trucks, buses, or construction equip
ment . 

Our business is one in which engineering has 
many and varied applications. Sales engi
neering has a direct bearing on the satisfac
tion given by our products. Naturally, it 
rates high with us and with our customers. 

Standard Oil Company 
(IN DIANA) 
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Yhe story of 
A CHEMICAL ACHIEVEMENT 

How Du Pont scientists 
found a way to 

Moistureproof Cellophane 

There's no secret to Du Pont's suc
cessful system for making chemical 
discoveries. It is simply research 
through teamwork. 

As each new problem in research 
arises, it is tackled by men and 
women whose training and skill qual
ify them to master it. Backed by 
ample funds and facilities, they are 
continuously extending the field of 
scientific knowledge. 

Take the case of moistureproof 
Cellophane. Plain, transparent Cello
phane was strong, clear and protec
tive. As a packaging material it had 
eye appeal. Its uses were limited, 
however. Perishable foods wrapped 
in this cellulose film were protected 
from contamination and were good 
to look at, but they did not retain 
their freshness. They either lost or 
absorbed moisture, depending on the 
nature of the food and atmospheric 
conditions. 

That was a challenge to Du Pont 
research people. They set out to find 
materials that would moistureproof 
Cellophane without materially af
fecting its thinness or transparency. 
After developing a basic test to meas-

This is a booklet you 
shouldn't miss 

Before deciding on 
your first job, send for 
your free copy of "The 
Du Pont Company 
and the College Grad
uate." Describes op
portunities for men 
and women with many 

types of training. Explains how in-
dividual ability is recognized and re
warded under the group system of 
operation. Address: 2518 Nemours 
Building, Wilmington 98, Delaware. 

Dr. Hale Charch, Ph.D., Ohio State '23, re
enacts discovery of moistureproof Cellophane 
film. Bag at far right held water for weeks; 
other control bags showed evaporation. 

ure moistureproofness, they tried 
various procedures-adding ingredi
ents to Cellophane dope before cast
ing, impregnating sheets in baths 
and coating the film. 

Coating showed the most promise. 
Had you been a member of the re
search team on this job, you might 
have helped mix and test several 
hundred different coating formulae 
over a 10 months' period. With suc
cessful coatings in sight, a small 
pilot operation was set up. Then
to make sure the new Cellophane 
was right-doughnuts, cookies and 
cakes were wrapped in it and sent 
to market. Finally, engineers were 
called on to design machinery for 
full-scale operation. 

Now everything from chewing gum 
to porterhouse steaks is being sold in 
moistureproof Cellophane. Another 
scientific achievement is helping 
change the food packaging and food 
buying habits of America! 

Using your training at Du Pont 

Diverse problems call for diversified 
talents. At any one time, there are 
hundreds of interesting projects un
der way in the Du Pont laboratories. 
You may be trained in chemistry, 
engineering or physics. You may 
have studied in the fields of botany, 
entomology, parisitology, pharma-

WRITE TO DAY for "The Du Pont Company and the College Graduate " 
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Cellophane has become the nation's symbol 
for modern packaging. Since 1927, continuing 
research has developed over fifty different types. 

Cellophane is made by extruding viscose 
through a slit into an acid bath where it coagu
lates into sheets. Moistureproofing follows. 

Organic Chemist M. L. Ward, Ph.D., Illinois 
'42, and Physical Chemist P. E. Rouse, Jr., 
Ph.D., Illinois '41, conducting research on the 
permeability of thin membranes, including 
Cellophane. 

cology or plant pathology. In fact, 
almost all the sciences are put to use 
at Du Pont. 

Working as a member of a small 
team, the individual is afforded every 
opportunity to show his talent and 
capabilities. 

~ 
REG. U, S. PAT. OFF. 

BETTER THINGS FOR BETTER LIVING 

••• THROUGH CHEM/Sr RY 

More facts about Du Pont-Listen to "Ca,,alcade 

of America" Monday Nights, NBC Coast to Coast 
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Editorial 
Harry A. Curtis, Dean of the College of Engineering for more than 

ten years, resigned his position this month in order to assume his duties 
as one of the directors of the TVA. 

Half a generation of engineers at Missouri benefited from his counsel 
and advice. His direction of the activities and affairs of the College dur
ing his regime have borne fruit in improved engineering graduates and 
recognition of Missouri as one of the better Engineering Colleges in the 
Mid-West. 

In addition to improving the College, Dean Curtis took an active in
terest in the Engineers Club and the Shamrock, acting as adviser to the 
magazine during his stay here. It is largely through his efforts that the 
History of St. Pat's will be published next month. 

We of the Shamrock and the College of Engineering are happy to have 
this opportunity to say, "Thanks, Dean Curtis, and Good Luck." 

FEBRUARY, 1949 
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Utilization 01 
The idea of obtaining power from the sun's heat is 

not a new one. Nature has been doing it for thousands 
of years. In fact, the sun is really the only source of 
energy we have. All the others-coal, oil, waterfalls-are 
merely storehouses for the vast quantity of energy show
ered upon us by the sun. 

Even the idea of the direction of the sun's energy is not 
new. Legend has it that Archmedes set fire to the fleet 
of Marcellus at Syracuse about 250 B. C. which, whether 
true or not, at least shows that even in those early times 
they had some idea that the sun's power could be utilized. 
Other workers of a later age, such as Solomon de Caux 
ond Mouchot of France, who built successful machines 
operating on sun power, Ackerman of England, who built 
a successful plant to make use of solar energy, and Abbot 
Langley and Ericsson of the United States, have contrib
uted much valuable work to the project of obtaining power 
directly from the sun. 

The amount of power given us by the sun is enormou'l. 
Measurements by Abbot and Langley show that approxi
mately 427 BTU arrive at a point outside our atmosphere 
each hour but only about 70% of this heat is available on 
the earth's surface due to absorption by the atmosphere. 
This leaves some 300 BTU per hour per square foot 
available for our use. When you realize that this amounts 
to more than 5,100 horsepower per acre and th~t the des
ert areas of one of our western states, such as Arizona, 
·coud easily supply all of the power used annually in the 
United States you can begin to appreciate the great 
amount of energy involved. This energy arrives in the 
form of light rays and is transformed into heat as it 
strikes the earth. Ordinarily most of this heat is carried 
away to the surrounding atmosphere by radiation and 
conduction. In order to make use of this source of power 
we must find some means of preventing this loss. 

There are several other problems which confront us 
when we consider the problem of the utilization of solar 
power. The first of these is the large area which would 
be required for a solar plant. This is due to the fact 
that the sun's energy, although enormous in quality, is 
spread in a relatively thin layer over the earth's surface. 
While this may be of minor importance in wasteland 
areas, it would be a major consideration in some of the 
more crowded industrial sections of the country. Another 
drawback is the intermittence of solar radiation. The 
wandering of the sun in the sky by day and by season 
would make it impossible for any plant to operate at its 
best efficiency at all times and the disappearance of the 
sun at night and on cloudy days would make it necessary 
to store power for these periods if the plant is to have 
any practical value. A final obstacle, and perhaps the 
greatest of all, is the demand for our competitive system 
that any method of producing power must be economical 
enough to compete with other methods on an equal basis. 
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It is possible that shortages of coal and oil may 
someday force us to turn to more expensive means of 
producing power but this does not seem likely in the 
immediate future. For the present, at least, solar power 
will have to stand on its own merits. 

It is apparent that any converter of solar energy must 
consist of three parts. One, a collector to gather large 
amounts of energy; two, some means of converting this 
energy to power; and finally, a means of storing up power 
to be used at night. 

There have been several methods suggested for making 
use of the sun's energy. The green plant, using a method 
known as photosynthesis, is nature's converter of solar 
energy. At present, however, we are unable to reproduce 
this reaction. Likewise, photochemical and photoelectric 
reactions have never been produced on a large enough 
scale or at a low enough cost to be practical sources of 
power. While research is continuing at several univer
sities on both of these methods it appears that revolu
tionary discoveries will be necessary to make either the 
answer for which we have been searching. 

A possible solution of our problem is offered in the 
direct mechanical conversion of solar energy. Two me
chanical units have been developed both of which have 
performed satisfactorily in tests. One of these makes use 
of reflectors to concentrate the sun's rays while the other 
uses a large liquid filled trough to absorb the heat. 

Extensive work on the latter type has been carried on 
by H. C. Hottel of M. I. T., Frank Schuman of Phila
delphia, and H. E. Willsie. In the converter developed 
by these men the heat is collected by a large trough filled 
with water or some liquid with a low boiling point such 
as ether or sulphur dioxide. This trough is lined with 
a substance which has a high absorptivity. Asphalt has 

ROBERT I. BRASIER 
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Solar Power 
this quality and in addition is inexpensive and can serve 
as a waterproof lining for the trough itself. The trough 
is covered with glass which will admit the sun's rays but 
will not permit the long-wave infra-red radiation emitted 
by hot substance to escaue. Under this glass covering 
the temperature rises until the rate of loss from the outer 
surface of the glass equals the rate at which heat is re
ceived from the sun. If we were able to insulate the tank 
properly and add several glass coverings separated by 
layers of air for insulation it would be possible to ob
tain temperatures in the neighborhood of 400° to 500° F. 
However, as glass absorbs a portion of the radiation pass
ing through it, a point is soon reached where the radiation 
of more layers of glass results in no additional increase 
in temperature. A special glass developed for use in 
bomb sights during the war is reported to transmit 99% 
of the ardiation falling upon it but this is not yet avail
able. Tests with available materials have shown that two 
layers of glass is the most satisfactory. This results in 
temperature of 210° to 220° F. Such an absorber would 
be economical to construct and would require very little 
maintenance. 

Convection losses are eliminated by the forced stagna
tion of air and conduction losses reduced by the insulated 
sides and bottom. Radiation losses are diminished- by 
the glass coverings. In operation the heated water is led 
off from one end of the trough and either used directly 
from a low pressure turbine or by means of a heat e.,
changer could be made to operate a sulphur dioxi:le plant. 

The storage of power for periods when the sun is not 
shining could be accomplished in several different ways. 
Storage of energy could be made by electrical, chemical, 
or mecha!lical means but the most practical means seems 
to be to store water under pressure in insulated _tanks. 
Then this water could be used to operate the plant at 
night just as water from the absorber is used in the day
time when the sun is shining. This method would re
quire no additional equipment other than pumps to fill 
and empty the tank. This would not store enough heat 
to enable the plant to operate all night but would be suf
ficient for normal operation for several hours after sun
down. 

The chief disadvantage of this type is the low efficiency 
at which it must operate due to the inability to attain 
high temperatures and pressures. This difficulty is over
come, in part, by the reflector type solar plant. Early 
experimenters with this type used large truncated cones 
lined with mirrors to concentrate the sun's rays. 

A steam boiler was placej at the focus of the reflector 
and was made to operate an ordinary steam engine. The 
truncated cone arrangement of the mirrors permitted the 
reflector to be rotated to follow the sun's movements, but 
structural difficulties limited its size. The 20 HP plant 
built by A. G. Eneas at Pasadena, California was the 
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largest of this type ever built in the United States. 
Since the war the Russian scientist, Dr. Molerno, in 

experiments at Stalingrad is reported to have found a 
method of constructing 50 to 100 ft. mirrors of this type 
at a very low cost. How he solve:i the problem of bal
ancing and bracing these large structures was not dis
closed. 

On recent models built by Abbot as well as on the 
successful 60 HP plant built at Medeia, Egypt, long re 
flectors of parabolic cross section were used. 

The boiler consisted of a tube extending the length of 
the reflector. Until recently the reflectors used were sil
vered glass panes which absorbed an appreciable amount 
of the energy falling upon them. The widespread use of 
Alcoa aluminum and its alloys will result in a great im
provement both by improving the reflecting quality and 
by reducing breakage. The latest model of this type is a 
solar flash boiler built by Abbot for the Smithsonian In
stitute. He uses aluminum parabolic reflectors with the 
boiler at the focus encased in an evacuated glass tube. 
In this "flash" solar boiler the glass tube is sealed off at 
the bottom. Water is led into the boiler at the lower 
end. The water flashes into steam which rises to the 
upper end of the boiler near the engines. The supply of 
water is governed by the temperature of the boiler tube 
and increases as the sun's rays grow stronger until there 
is no further increase in temperature. Using this device 
Dr. Abbot reports steam pressures of up to about 150 psi. 

An ordinary steam engine would be used in this case. 
As before superheated water could be stored under pres
sure for use at night. 

This reflector type solar plant is to be preferred be
cause of the higher steam temperatures and pressures 1t 
can obtain, but it has the disadvantage of being more 
expensive. This increased cost is due to replacing the 
relatively simple trough with the more expensive reflecting 
mirrors. 

The final consideration, the cost of a sol;ir plant, is an 
imp::irtant one. While there is no doubt that the initial 
cost of the equipment and installation will be greater than 
for a comparable coal burning plant this may be more 
than offset by the fact that there are no fuel costs. 

Some additional considerations will be necessary to 
determine whether or not this is true. 

Let us consider a small plant delivering 100 KW. The 
efficiency of a typical 3 phase AC generator delivering 
1000 KW at 80% power factor is about 92%. 
Input to generator equals 1087 KW. 
I KW equals 1.341 HP. 
Output of engine equals 1087 X 1.341 which is 1460 HP. 
Mechanical efficiency of engine is 75%. 
Input to engine is 1950 HP. 

Our solar boiler will deliver steam at about 120 psi 
(Continued on page 20) 
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SPEAKING 01' 

EUGENE BUESCHER 

Wentzville, Mo., has probably made many other im
portant contributions to society in general but two we 
know of four sure are in the persons of Eugene and Rob
ert Buescher. 

Gene had his first look at the world from St. Louis 
Hospital January 15, 1926. He attended the Lutheran 
Grade school in Wentzville and was valedictorian . of his 
senior class at Wentzville High School. 

As it did with so many of us, the war interrupted his 
college training which he began at M. U. in 1943. In 
April of 1944 he was drafted into the Army. His train
ing for the field artillery took him through California, 
Arkansas and Texas. While overseas he was stationed 
first in Hawaii, then Leyte with the 427th Armored Field 
Artillery Battalion during which time he was a fire control 
operator. After attaining the rank of T /5 he was attached 
to General McArthur's headquarters in Manilla and To
kyo. His discharge from the Army came in May, 1946. 

Following this he reentered M. U. and enrolled for 
the summer semester of 1946. Through his ROTC train
ing he received the commission of 2nd Lt. in the Army 
Reserves, which he holds at the present time. 

His activities in the Engine Club have been extensive 
to say the least. During his sophomore, junior and sen
ior years he serves as a representative on the St. Pat's 
Board, and as Chairman of the St. Pat's Guards. In 
1948 he was elected and is now Vice-President of the 
Club. 

Gene's activities are by no means limited to the En
gine Club. He is social chairman of Gamma Delta, the 
Lutheran student group, sings tenor in the choir and has 
membership in ASME and in Pi Tau Sigma, a mechani
cal engineering honorary society. 

CHARACTERS 
By H. M. HOLLINGSWORTH, C.E. '52 

Bob, born April 30, 1928, also received his first look 
at the situation in St. Louis Hospital. He attended the 
Lutheran Grade school in Wentzville and was valedic
torian of his class at the Wentzville Public High School. 
Following his graduation from high school in 1945 he en
rolled in Mizzou, making the third member of the family 
to choose M. U. for his higher "book learning." He and 
Gene were preceded by Adolph, the oldest of the three 
Buescher brothers, who received his BSME in 1946 and 
is now employed by the Eastman Kodak Co. in Roches
ter, N. Y. Not being one to stand around and wait, 
Bob was Freshman representative on St. Pat's Board for 
'45-'46 and worked on the editorial staff of the Shamrock. 
While still a freshman Bob was chairman of the E.E. lab 
exhibit. The second year at M. U. saw Bob again a 
member of the St. Pat's Board and chairman of the bar
becue as well as helping with the St. Pat's Ball, the fall 
dance and the floats for the parade. For some reason he 
advises me to get on the wood chopping crew at the bar -
becue; something to do with a barrel, I think. Last year 
he ran unopposed for Secretary of the Engine Club, a 
position which he holds at the present time. In addition 
to this he is also Chairman of the Knighting Ceremony. 

There seems to be no end to his activities. Aside from 
his Engine Club work he has been president of Gamma 
Delta, Lutheran student organization, sings bass in the 
church choir and belongs to Phi Eta Sigma, a freshman 
honorary society, the AIEE, Pi Mu Epsilon, Etta Kappa 
Nu, an honorary E.E. society, and Tau Beta Pi. 

Necessity may have been the mother of invention, but 
an engineer was beyond any doubt the father. I would 
have been disappointed if, when I walked into the "Bues-

( Continued on page 16) 
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Sam isn't sure whether he wrote this column in Co
lumbia or in the Yukon, since the weather at the time 
was comparable to that blizzardly wilderness. The ink 
froze in his fountain pen, his fingers froze to the type
writer keys and he finally had to send the copy to the 
printer by way of dog sled. 

Mother Nature had quite a binge and de-limbed most 
of the trees on the quadrangle. She even loaded so much 
ice on one tree in front of the Engine building said tree 
broke down and entered college-through a window. 

First off, Sam wants to apologize for failure to men
tion G. E.'s House of Magic Show which was shown in 
Jesse last month and sponsored by the AIEE. R. H. 
Smith was the big wheel in charge, and "Mac" Mcweeney 
was the main spoke in ticket distribution. Both were 
Sam's lab partners and good boys, so orchids to them. 
Violets go to another lab partner, George Gerhard, who 
didn't do anything in particular but who felt slighted and 
wanted to see his name in print-satisfied George? 

There wouldn't be enough room to put the names of 
all the engineers who go to the basketball games, but 
Sam always sees Hausenbauer, Sneed, and Hall. Hall 
was Chairman of Sports Committee on Student Council 
at Iowa U. 

This may be strictly rumor but one student engineer 
is reported to have sold his basketball ticket to an in
structor in the hopes of getting some better grades, but 
he still ended up with only a couple of M's in the courses 
he took from the instructor. Retribution will come when 
the instructor starts fighting for a seat at those "B" se
ries games. 

Upon seeing the letters "Arr." in the schedule of courses 
and being told they meant arrange, one engineer allowe:1 
as how he figured it would be mighty hot holding class 
on a range. P . S.- The theme song of the class is un
doubtedly "Home on the Range." 
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By SLIPSTICK SAM, B.S. '99 

Hogan just finished teaching a class in Illumination in 
which he did his best to show the boys the light. 

It is rumored that the Candlelight Room at the Lodge 
over at Stephens hasn't done any business since the ice 
storm. Whether the me:1 got tired of candle light during 
the ensuing power shortage or whether the girls swiped 
( pilfere:I) the candles is unknown. 

Having an insatiable thirst for culture, Sam, believe it 
or not, is taking piano lessons this semester. However to 
ease the minds of the great pianists of today, Levant, 
Cavallero, Iturbi, and Durante, Sam wishes to announce 
that piano will only be secondary to engineering. 

The first Engine Club meeting of the second semester 
had a little bit of everything. The battle of Male vs. · 
Female occurred again in re Queen Contest. Miss Mary 
Jo Littlefield of A WS represented the women while va
rious members of Engine Club spoke for the men. This 
year's battle was much milder than last year's fiasco. Miss 
Littlefield did an admirable job of representing her sex, 
even though her efforts were futile. Sam thinks she ought 
to be congratulated and takes this opportunity to do so. 

Also on the program were two March of Time features 
and a color cartoon. The cartoon was so lousy that 
mayhem was almost committed on Gene Buescher, the 
program chairman. The only thing that saved him was 
the psychological effect he accomplished by diplomatically 
inserting the cartoon between two March of Time "Crime 
Does Not Pay" features. 

In a recent lecture, Doc Wallis was trying to simplify 
an infinite series of an infinite series, when one of the 
foreign students asked if he were dehydrating it. Doc 
said, "No, I am just squeezing it a little." 

St. Pat will soon pay us a visit and bestow upon our 
more active members the various degrees of Knights of 
St. Pat. Since there is an honorary degree with the suf
fix "Honorus Causa" conferred upon persons .outstanding 
in their field, Sam thinks there should be a degree called 
"Honorus Dogus" and nominates Tripod as the first can
didate. 

Note to the electricals: Don't worry about not finding 
a job upon graduating. The speed at which the telephone 
company is repairing lines guarantees there will be plenty 
of work when you graduate. 

So with these stirring words, "Errin Go Braugh," Sam 
folds up his tent and slips silently back into the dense 
jungle to re-establish his habitat with the denizens of 
brush, hoping to emerge with a hirsute chin worthy of a 
true disciple of St. Pat. 
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]AMES W. BARTLEY 

Since the evolution of the human race began, man has 
pursued a constant search for the betterment of his com
fort from temperature changes. He has developed, dis
carded, and redeveloped process after process to satisfy 
his wants for warmth in the winter and coolness . in the 
summer. 

Before the purposes and operation of Radiant Panel 
Heating can be adequately understood, we must have 
some idea of the manner in which we attain comfort. 
Our body, in reality, is a complicated heat engine which 
receives energy from the combination of food and pro
duces muscular activity. The body has a thermal effi
ciency of about twenty per cent. In an extremely hot 
environment the sweat glands go into operation, flooding 
the body surfaces with moisture, and utilizing the process 
of evaporation as a means of accelerating heat loss. At 
the opposite extreme involuntary mechanical work, shiv
eering, provides a la_rger quantity of heat. 

The heat dissipated from the body is lost by the com
bination of conduction, convection, and radiation. The 
conduction losses take place across the various resistances 
caused by clothing. The convection loss is due to circu
lating air around the body. The heat loss due to radia
tion occurs whenever the body is exposed to areas that 
are at a temperature lower than that of the body sur
faces. Therefore comfort due to temperature changes is 
a function of the three above heat transfer processes. 

In the past, the primary object of a conventional heat
ing system, in which the heat is supplied to the rooms 
by means of radiators, convectors, or warm air registers, 
has been to supply sufficient heat to balance the transmis-
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s1on losses from the building. It is for this reason that 
a person may be in a room where the temperature is 
eighty degrees, while the outside temperature is zero de
grees, and still feel uncomfortable. The walls of the room 
are cold; heat is lost from the body to the walls by radia
tion, and the principal method of control of the total 
heat loss is by maintaining relatively high air tempera
tures to reduce the convection losses. 

High air temperatures still do not completely satisfy 
the total heat requirements since the thermometer does 
not register quantity of heat; it merely registers the tem
perature at a certain point. Therefore in order to in
crease the quantity of heat, systems to circulate currents 
of air are set up. These currents carry dirt and foreign 
material and increase the convective losses from the body. 

The problem presented then is to devise some means 
to consider the heat losses from the human body rather 
than from the building. It has been well established 
recently that the human system responds more rapidly 
to changes in radiation loss than to any other method of 
heat dissipation. Thus if the energy transfer to the body 
surface could be obtained by radiation alone, there would 
be no need for controlling or varying the ambient air 
temperature. The body heat losses to the air would in
crease or decrease as the air temperature varied, but ra
diant energy requirements would never exceed a few BTU 
per hour per occupant. 

This is the basis on which Radiant Panel Heating 
works. It is not a new process, since the Romans, who 
copied the idea from an old civilization, utilized Radiant 
Panel Heating when they heated their bath fiouses by 
forcing the hot flue gases from a central heating plant 
through floor ducts. The warmed floors furnished enough 
energy for body comfort and at the same time saved their 
bare feet from the customary floor chills. Since the tum 
of the century, various forms of panel heating have been 
utilized in European countries. In fact, several' large hos
pitals, cathedrals, and government buildings utilized this 
method of heating all through the last decade. It is evi
dent, therefore, that modem developments in Radiant 
Panel Heating is not a completely new field; it is merely 
the perfection of an old one. 

As has been stated, the object of Radiant Panel Heat
ing is to maintain an average temperature of the sur
rounding surfaces in order that the body heat loss may 
be reduced. Theoretically, the air itself need not be 
heated and, in fact, fresh air may be circulated through 
the house at all times without discomfort to the occu
pants. 

Radiant Panel Heating is essentially a combination of 
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nel Beating 
direct radiant heating and ambient air, or convective 
methods of heating. The convective aspect is essential 
purely from the air quality standpoint. The occupancy 
of a room heated only by radiant heat would cause the 
humidity of the air to increase thus giving great dis
comfort. Also stale and impure air must be replaced. 

Low temperature panels of large heating areas are the 
primary heating sources. The manner in which the panel 
is constructed, the material of which it is made, and how 
it is maintained at a pre-determined temperature are va
ried. 

The most widely used method of installing radiant 
heating plants at the . present time is to embed coils of 
pipe in the floors of the building. This system is espe
cially applicable in multi-story building, since the pipes 
can be arranged to heat the floor of one story, and at 
the same time heat the ceiling of the story below. 

An experiment is being carried out in Georgia compar
ing radiant heating systems with the conventional hot 
water convector. An eight-story apartment building has 
been constructed in the form of an H. The building is 
divided into halves by a partition which extends from 
the first floor to the room. The south half is heated en
tirely by radiant floor and ceiling panels, while the north 
half is heated by hot water convectors. Sufficient data 
to draw any definite conclusion is not available, but it is 
believed that the radiant panel system is much more eco
nomical and at the same time furnishes better heating 
conditions to the occupants. 

Another widely used method of Radiant Panel Heating 
is to install the coils of pipe in the walls of the respec
tive building. This system is especially suited to one- or 
two-story constructions, since the outside walls, which is 
the cold area, are heated. 

The wall radiant panel system has led to the develop
ment of radiant baseboard panels. These panel sections 
replace the regular wood baseboard on one or more of 
the outside walls of the building, usually extending to 
the full length of the room. The baseboard panels are 
painted to blend with the interior decoration of the room 
and the pipes which supply them with heat are con
cealed, thus improving the appearance of the room. 

The Radiant Panel Heating units discussed in the fore
going paragraphs are supplied with heat in several dif
ferent ways. The means of the heat supply determines 
their classification. For low temperatures or ordinary 
home heating, water is run through the sinous pipe coil 
at temperatures usually below one hundred and ten de
grees Fahrenheit. For higher temperature requirements 
hot water or steam is run through the pipes. 
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A third method of supplying heat is by warm air. There 
are two essentially different types of warm air actuated 
heating panels. The first type utilizes air as the working 
fluid in the same manner that water is usej. In the sec
ond type of warm air panel, the heated air is first passed 
over the panel surface and is then discharged into the 
room. This process utilizes the heat transfer method 9f 
convection as well as radiation, but full advantage is tak
en of the heat energy stored in the heated air. 

A fourth method ·of heating the panels is in a com
pletely separate classification. The panels enclose di
electric materials, which generate heat when a current is 
applied to them. The heat is absorbed by the panel and 
transmitted to the room. 

There are other processes of panel heating which have 
not been completely perfected but have great possibilities 
in the near future. One of the more important is the 
collection of solar energy and its transmission to the pan
els. Another possibility is that of utilizing the earth as 
a heat pump, collecting the heat energy contained in the 
earth and transmitting it to the panels. 

The principles employed by radiant panels may be com
pletely reversed from the heating aspect and made into 
a cooling system. In place of hot fluids being run through 
the sinous pipe coils the working substances are cold 
fluids. 

Besides the method of heating the panels, their con
struction and the materials used in the construction have 
a great effect on the efficiency of the system. Specific 
codes are being set up for the various types of installa
tions. 

Although the actual Radiant Panel Heating systems do 
not achieve the theoretical possible .. reduction of energy 
requirements to a few hundred BTU per hour, their eco
nomic advantage is beyond doubt. The fluid actuated 
heat panels have been proven to have a minimum eco
nomical advantage of from two per cent to fifteen per cent 
over that of the conventional convective system. 

The esthetic advantages of a Radiant Panel Heating 
system are much more apparent to the average individual 
than the economic standpoint. The invisibility of the 
heating system is a great attraction to both the home own
er and the business man. It is of practical importance 
in industry where external units are obstructions to move
ment. The increased cleanliness, the saving of space, 
and the removal of unsightly grills, radiators, and pipes 
are very strong points in favor of radiant panel history. 

As stated previously, Radiant Panel Heating is a func
tion of the surrounding surfaces. The portion of radiant 

(Continued on page 16) 
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ALUMNI NEWS 
By LEON ARD W. LUTZ, M.E. '50 

James E. Kearney, B.S. in Ch.E. '32, was recently pro
moted to the position of manager of the Swenson Evap
orator Co., a division of the Whiting Corp., Harvey, Ill. 
Since 1943 he was chief engineer and prior to that he 
was connected with the sales department. His primary 
job is the promotion and development of Swenson prod
ucts, which include evaporators, rotary drum . vacuum fil
ters, crystallizers, pulp mill recovery systems, and spray 
drying equipment. 

H. W . Beecher, B.S. in E.E. '10, of Seattle, Wash., is 
consulting engineer and architectural and engineering sub
contractor on power plants, electrical and steam distri
bution. 

John L. Hollinger, B.S. in E.E. '47, is in the Testing 
Dept. of the Atchison, Tepoka, and Santa Fe Railroad 
in Topeka, Kan. 

Eugene M. Wilson, B.S. in M.E. '47, who is with the · 
Caterpillar Tractor Co., of Peoria, Ill., was married re
cently to Betty Jane Gregg. 

Edward L. Simon, Jr., B.S. in C.E. '48, is now working 
with a construction company in Dallas, Tex. 

Donald M. Nelson, B.S. in Ch.E. '11, former War 
Production Board chairman, became executive Vice-Presi
dent of the Mission Park, Cal., fruit shippers. Prior to 
this position he was head of the Independent Motion 
Picture Operators. 

James D. Anderson, B.S. in E.E. '47, is now a sales 
engineer with a Cincinnati, 0., firm. 

Three mid-year graduates now hold positions in widely 
separated parts of the country. They are: Robert Craig, 
M.S. in Ch.E. '49, working with the Houdry Process 
Corp., Marcus Hook, N. J.; Louis Zimmerman, M.S. in 
Ch.E. '49, employed by Infilco, Inc., Chicago, 111., and 
Leslie Fowler, B.S. in Ch.E. '49, with the Gulf Oil Co., 
at the Houston office. 

Jack Schupp, B.S. in M.E. '47, is doing geophysical 
exploration for the Carter Oil Co., Cut Bank, Mont. 

Robert F. Floyd, B.S. in C.E. '47, who is now a civil 
engineer in Fort Lauderdale, Fla., writes that when he 
attended the Missouri-Navy game in Baltimore, he saw 
W. E. Rich, B.S. in E.E. '47. Mr. Rich is with General 
Electric, Orange, N. J. 

Capt. Calvin D. Reifsteck, B.S. in M.E. '42, is study
ing Engineering Sciences at the USAF Institute of Tech
nology, Wright-Patterson Air Force Base, Dayton, 0. 

Charles L. Wickham, B.S. in Ch.E. '48, is a chemical 
engineer in the photo products department of E. I. du 
Pont de Nemours and Co., Inc. He makes his home in 
nearby Parlin, N. J. 

Roderick E. Riddte, Sr., B.S. in C.E. '08, is a consulting 
engineer in the Riddle Engineering Co., St. Joseph, Mo. 
The company is composed of R. E. Riddle, Sr., R . E. Rid
dle, Jr., and M. A. Riddle, B.S. in C.E. '37. 

Capt. and Mrs. A. M. Hearn recently announced the 
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ORGANIZATIONS 
TED WITT, M.E. '49 

The advent of the second semester finds most of the 
engine organizations, along with their respective mem
bers, lying in varying degrees of dormancy. However, 
we believe and certainly hope that this sad state of 
lethargy will soon be dispelled by the forthcoming arrival 
of (a) St. Patrick and (b) the mating season. A few 
meetings were held though, mostly for the purpose of 
electing new officers, and the following paragraphs might 
give you a rough idea of what transpired. 

Tau Beta Pi held a meeting on January 13 in order 
that the graduating seniors might have a rousing send-off. 
Some new officers were chosen from the ranks of the Fall 
initiates to fill the gaps created by the February gradua
tion. The newly elected men and their offices are: John 
Anderson, vice-president; Leroy Cox, corresponding secre
tary; Loyd Keller, recording secretary. 

The Ag engineers' group, the A. S. A. E., elected new 
officers January 18. These are: Roy Harrington, presi
dent; Al Nitshke, vice-president; Kenneth Martin, secre
tary; Don Turner, treasurer; Don Wirtz, scribe. Members 
of this organization are anticipating the meeting of the 
Mid-Central Section of A. S. A. E. in Manhattan, Kan
sas, and the banquet held at the end of the semester for 
the members and faculty. 

Chi Epsilon's new officers are: Robert Paschal, presi
dent; John Bemhardy, vice-president; Martin Moody, sec
retary; Milan Vosevich, treasurer. James Turner is their 
float committee cha1rman for the St. Pat parade. 

Alpha Chi Sigma elected new officers January 11. 
These are: Master alchemist*, Jack Kerr; vice-master 
alchemist, Lester Franel; treasurer, Dan McDermott; 
master of ceremonies, Henry Bamstorff; recorder, John 
Pfander; assistant treasurer, Roger Steadman; alumni 
secretary, W. T. Smith. 

* According to Webster's Collegiate, an alchemist is a 
guy who makes gold out of lead. No wonder they ma::!e 
him the head man. 

A. I. E. E. held a meeting January 14 at which prac
tically all of the necessary steps toward the establishment 
of a joint AIEE-IRE student branch were completed. 
Cecil Plumb and Bill Simes were elected chairman and 
vice-chairman respectively. AIEE and Eta Kappa Nu 
will jointly enter a float in the St. Pat's parade. 

birth of a son, Gerald Alexander. Mrs. Heam is the 
former June Danzer, B.S. in C.E. '43. 

Durwand B. Brandt, B.S. in E.E. '48, M.S. in E.E. '47, 
recently became the father of a daughter, Wendy Jane. 
His wife is the former Mary Louise Via, also a graduate 
of Missouri U. He works with General Electric in Sche
nectady, N. Y. 
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We've proved it! 

Problem : To hold down costs, and speed the ex
tension of telephone service. 

So I ut ion : High-strength wire whose use allows the 
span between poles to be increased 
from 150 feet to more than 300. One 
pole now does the work of two. 

The problem, of course, is a continuing one for 
telephone people. High-strength wire with re
quired electrical qualities is only one of many 
things they have developed to help solve the 
problem in these days of high construction 
costs. 

In total, their developments are the reason 
why telephone service here is the best in the 
world-the reason why it remains low in cost. 

BELL TELEPHONE SYSTEM 
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EASY TO READ MARKINGS THAT ARE DURABLE 
Lufkin Chrome-Clad "Super Hi-Way", "Pioneer" 
and "Michigan" are New and Better Chain T4/les. 
Chrome plating over rust resistant base and 
multiple coats of electroplating gives a hard, 
smooth, dull, chrome-white surface. Wear 
and corrosion resistant. Jet black figures 
are easy to locate and read. Write for 
illustrated leaflet giving complete details. 
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A 11FOUL WEATHER11 FRIEND 
TO CABLE USERS 

Svery kind of weather but fair is manufactured in this 
Weatherometer which is used regularly in testing sections 
of Okonite Cable. For example, repeated cycles of water 
spray and ultra violet light are combined with freezing in a 
refrigerator. The result: a rapid succession of violently con
trasting effects which tests the cable more drastically than 
could years of actual exposure. 
This is one of a series of continuing tests in which Okonite 
puts modern equipment and engineering personnel to work 
pre-testing and establishing the life expectancy of its electrical 
wires and cables. The Okonite Company, Passaic, N. J. 

SPEAKING OF CHARACTERS 
( Continued from page 10) 

cher residence" on H street, had there been an absence of 
gadgets. Nothing has ever functioned so well that an 
engineer couldn't improve on it. Underneath the table 
seemed a peculiar place for a light unless perhaps the 
table was in a night club or bar-however, it was explained 
that this particular light was connected in parallel with 
an auto transformer which supplemented the not too 
consistent voltage supply so that the table radio would 
function properly. Also in order that the Be Bop would 
not interfere with "Steam Power Plants" or "Ultra High 
Frequency Techniques" a set of head phones has been 
hooked up with a one-tube radio for the benefit of who
ever studies late. These and many other improvements 
go to make their room more than just a place to han
dle their sliderules. 

Unfortunately for those of us who remain, Bob and 
Gene will not be seen whizzing around on their motor 
scooter (joint ownership-Gene bought and Bob rides it), 
after this fall as both graduate in June. 

RADIANT PANEL HEATING 
(Continued from page 13) 

energy that reaches the body surface may be only a small 
fraction of the total dissipated energy, but that which is 
not received by the body warms the outer surfaces within 
the enclosure, thereby reducing the radiant heat loss from 
the body. As a result the ambient air temperature may 
be reduced as much as ten degrees. This temperature 
reduction, together with the absence of circulating cur
rents, has a great effect on the "freshness" of the air. The 
relafive humidity may also be increased thus reducing 
the dryness of the air. 

The evenness of the ambiant temperature is another vi
tal factor in panel beating's advantages. With the con
ventional convective system the temperature in the top of 
the room is usually stiflling and the floor cold. Tempera
ture differences with radiant panel systems give tempera
ture differentials from floor to ceiling as low as one to 
three degrees. 

The foremost disadvantage, especially to the home
owner, is the first large cost. There is no denying that 
the initial expense for this type of heating is greater than 
with convective heating. However, the operational sav
ings overshadow this obstacle. 

The control problem of Radiant Panel has been a con
stant stumbling block. The panel surface temperature is 
dependent on the outside air temperature, the amount of 
sunshine, the wind velocity, the internal load, etc. Con
trol systems have been developed which partially solve 
the problem, but there is still much room for · improve
ment. 

It is evident, therefore, that the advantages of Radiant 
Panel Heating systems far overshadow the disadvantages. 
Their applications are innumerable, and the various 
methods of heating the panel increase the possibility for 
use in other fields. From past progress in heating sys
tems it is possible that Radiant Panel Heating is the birth 
of a new era. 
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Turn on your radio, tune in a televi
sion set-as simply as that you have 
completed the final step in a long chain 
of research and invention ... 

In a generous measure, your new com
mand of sound and sight comes from re
search conducted at RCA Laboratories 
and made available for useful purposes. 
Almost every single major advance in 
radio and television during the past 30 
years was pioneered by RCA. 

A few examples of RCA leadership: all
electronic television, the all-electronic radio 
receiver, and the Victrola radio-phonograph. 
The iconoscope, television's electronic "eye," 
was developed by Dr. V. K. Zworykin-now 

FEBRUARY, 1949 

Into your living room comes the "Age of Electronics"-through radio 
and television research achievements of RCA Laboratories. 

of RCA Laboratories. Super-sensitive Image 
Orthicon television cameras and kinescope 
"picture tubes" for receiving sets and radio 
relays are RCA firsts. 

Actually, these are just a few of the 
hundreds of examples of RCA leadership 
in radio and electronic research and engi
neering "know-how" ... that give value 
beyond price in any product or service of 
RCA or RCA Victor. 

When in Radio City, New York, you are cor
dially invited to visit the radio, television and 
electronic wonders at RCA Exhibition Hall, 
36 West 49th Street. Free admission. Radio 
Corporation of America, RCA Building, Radio 
City, N. Y. 20. 

Continue your education 
with pay-at RCA 

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

• Advancr d development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

• Design · of component parts such as 
coils, loudspeakers, capacitors. 
• Development and d esign of new re
cording and producing m e thods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Recruiting Divi
sion, RCA Victor, Camden, N ew Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

RADIO eORPORA'rlON d AMIRleA 
Wor/cl Leader in 'Rae/lo- Rrsr in 7elevi.sion 
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BULLARNEY • • • 
University students sure have deep respect for age, if 

it is over eight years and bottled. 

And as far as that goes, no student likes to be beaten 
to the punch, especially if there's gin in it. 

Overheard on last inspection trip: 
"Shay, officer, where am I?" 
"Why, you're on the corner of Jones and Evans streets." 
"Never mind the details. What city am I in?" 

M. E. : "What's that in your pocket?" 
C. E. (in whisper): "Dynamite. I'm waiting for Bues

cher. Every time he meets me he slaps me on the chest 
and breaks my pipe. Next time he does it, he'll blow his 
hand off." 

"So you met your wife at a dance. That was roman
tic!" 

"Like hell it was-I thought she was home taking care 
of the kid." 

Goode: "Won't your wife hit the .ceiliQg when you go 
home tonight?" 

Behen: "She probably will; she's a hell of a shot." 

Motis: "Let's give the bride a shower." 
Otis: "Count me in- I!ll bring the soap." 

"Pardon me for slapping your face. I thought you 
were trying to steal my sorority pin." 

Kappa pledge : "How did you ever learn to kiss like 
that?" 

B. M. 0. C. : "Siphoning gas." 

B. M. 0. C.: "Why do the most important men on 
the campus always get the prettiest girls?" 

Kappa pledge: "Oh, you conceited thing." 

We heard about a drunk who called up Dr. Wasser
man and when the good doctor answered the phone, he 
said, "Hello, is this Dr. Wasserman?" A voice said, "Yes, 
it is." The drunk said, "Are you positive?" 

There are other parts to this mag. 

We have just discovered that "It's okay to tell a coed 
she has pretty ankles, but don't compliment her too high
ly." 

• • partners 1n creating 
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Engineering leaders for the last 80 years have made 

K & E instruments, drafting equipment and materials 
their partners in creating the great technical achieve

ments of America . So nearly. universal is the reliance on 
K & E products, it is self-evident that. every major engi

neering project has been completed with the help of K& E. 

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

Chicago • St. Louis • Detroit 
San Francisco • Los Angeles • Montreal 
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As seen in MADEMOISELLE 
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SUPERIOR QUALITY 

DEPENDABLE SERVICE 

Say it with Flowers 

From 

Columbia's largest growers of choice flowers 

STORE 

16 S. NINTH ST. 

FEBRUARY, 1949 

GREEN HOUSES 

WEST BLVD. 

111£ "PllOflSSIONAl" 10U(K 
fOll USE 

'1'Jt,a,,,4, lUMOGttAPII 

The ONLY Pencil that 
Combines these 8 Tests 

of Pencil Superiority 
5. Uniform lead 

hardness. 
I. America's ONLY 

imported draw
ing pencil. 

2. Extra-dense, 
opaque lead. 

6. Perfect repro
ductions from 
pencil drawings. 

3. Smudge-resistant 
graphite. 

7. Degrees marked 
on all sides. 

4. Completely 
grit-free. 

8. Fine cedar, 
sharpens easily 

Ask for it at your college book store or 
local dealer's, or order direct. Only 
I Sf each; $1.50 per doz. 

Also try Mars-Lumograph Na, 
1018 Artist Pencil $1.00 each 

and No. 1904 Artist Leads 
6 for 61J¢. 

£"9',eee,zed T O M E E T 
TOMORROW'S MILLING 
DEMANDS-

No. 2 Vertical 
Milling Machine 

5 HORSEPOWER 

... embodies all the fea
tures of the No. 2 Vertical 
light Type Machine. In 
addition it hos greater 
throat distance - a No. 
50 Milling Machine 
Standard toper hole in 
spindle - suitable spindle 
speeds for larger cutters 
-and ample power plus 
rigidity for work requiring 
heavier cuts. 

Engineered for smooth, 
powerful, cutter driving; 

antifriction bearings support 
all shafts in speed train; inde
pendent all-gear drives. Fea
!ures like these assure highly
accurate production and long, 
trouble-free performance. 

BROWN & SHARPE MFG. CO. 
Pro1idenc1 1, R. I., U. S. A. 

BROWN & SHARPE 
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Sinoo 1905 
National Electric has 
manufactured quality wiring 
systems and fittings for 
every electrical requirement. 

Now 44 yea•• a,e, 
National Electric is the 

World's Largest Producer of 
electrical roughing-in materials. 
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UTILIZATION OF SOLAR POWER 

( Continued from page 9) 

and 95% · saturation. A steam engine operating under 
these conditions would have a thermal efficiency of about 
20% and a specific steam consumption of 11.5 lbs. per 
IHP HR. 

Input to engine is 9750 HP. 

I HP equals 2544 BTU per hr. 

2750 X 2544 equals 24,804,000 BTU per hr. needed from 
boiler. 

For the boiler: 

mirror reflection equals 85% 
transmitted through vacuum jacket equals 90% 
loss of heat through jacket equals 10% 
absorption by boiler equals 95% 

Efficiency of boiler equals .85 X .9 X .95 X .9 = 65.5% 
24,804,000 I .655 equals 37,900,000 BTU per hr. to be 
collected. 

At the rate of 300 BTU per hr. sq. ft. this would re
quire 126,300 sq. ft. of reflection. For this 130 reflectors 
10' by 100' would be used. These would be installed run
ning north and south and would rotate to follow the sun's 
movements. Using 1/ 3 ground coverage to prevent shad
ing this would, with allowance for buildings, etc., require 
an area of 10 acres. 
The efficiency of this plant would be .655 X .2 X . 75 X 
.92 equals 9%. 

For a similar coal burning plant : 

At 11.5 lbs. steam per IHP hr. 11.5 X 1950 equals 22,400 
lbs. of steam required. 

Assuming 10 lbs. of steam per lb. of coal this would re
quire 2,240 lbs. of coal per hr. 

For 3000 hrs. per yr. operation this would require 3,360 
tons of coal. 

Using Missouri bituminous coal @ $4.85 per ton the year
ly fuel cost would be $16,300. 

The difference in cost of the two plants would be that 
of the reflectors. To pay for themselves in 10 years these 
would have to built for 16,300 X 10 / 130 equals $1250 
each. If they were produced in any quantity this certain
ly could be done. 

These are some of the possibilities of utilizing solar 
power. One thing is certain- accept its limitations, do 
not expect too much, and the SUN can be put to work. 

For The Finest In Flowers . . . 

NICHOLS BROS. FLORISTS 

Growers of Fine Orchids 

25 N. Ninth Phone 9776 
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More and more ... and better oil 
UNDER THE WATERS just off the Gulf Coast alone ... lie vast 
new oil fields that may almost double America's oil reserves. 

This rich discovery is just one more phase of the better
than-ever job the oil industry is now doing to meet our 
soaring demands. And back of that job are today's supe
rior skills, advanced engineering, and better materials. 

Such hard metals as tungsten carbide, used in drills, 
help make it possible to cut more than three miles into the 
earth. Ess~ntial valves, pumps, and even fractionating tow
ers made of carbon are virtually 100% proof against highly 
corrosive acids. 

Such better materials as stainless steel defy heat, pres· 
sure and corrosion in refinery operations. With the new 
oxy -acetylene pressure welding, pipelines can be more 
swiftly linked into single strong units that extend for hun
dreds of miles. 

Better chemicals, also! Solvents that purify our oil .•• 
chemicals that draw offensive elements from our gasoline 
and provide us with anti-knock compounds. All these are 

helping bring us better medicines, waxes, cosmetics, paints 
... to name only a handful of today's hundreds of superior 
petroleum products. 

The people of Union Carbide produce these and many 
other materials that help supply us with more and better 
petroleum products. They also provide hundreds of other 
materials to help science and industry maintain American 
leadership ... in meeting the needs of mankind. 

FREE I You are invited to send for the new illus• 
rrated booklet," Products and Processes," which 
shows how science and industry use UCC's 
Alloys, Chemicals, Carbons, Gases and Plastics. 

UN10N ·cARBIDE 
.A.H.D C.A..RBON CO.R.PO.R.A.TIOH 
SO EAST UND STREET m NEW YORK 17, N. Y. 

------------------ Products of Divisions and Units include-----------------
LINDE OXYGEN • PREST-0-LITE ACETYLENE • PYROFAX GAS • BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 

NATIONAL CARBONS • EVEREADY FLASHLIGHTS AND BATTERIES • ACHESON ELECTRODES 

PREST0NE AND TREK ANTI-FREEZES • EU:CTR0MET ALLOYS AND METALS • HAYNES STELLITE ALLOYS • SYNTHETIC ORGANIC CHEMICALS 



"And What Are You Going 

To Do Tomorrow?" 

•.. said one of Napoleon's generals to the young officer 

who was reporting on the victory he had won that day. It's 

a bit like that, too, in preparing for a career. The 

important thing is not only what you do in the classroom 

today, but what you are going to do tomorrow when 

you find yourself in the business world. 

Tomorrow it will be as important to keep yourself posted on 

what's going on in your profession as it is to learn its 

fundamentals today. In the classroom you have been 

building much of that foundation probably with McGraw-Hill 

books. When you are in business, you will need McGraw-Hill 

books and magazines to help you keep forging ahead. 

In both classroom and industry McGraw-Hill books are 

recognized as authoritative and standard works on 

their subjects. In business and professional :fields · McGraw-Hill --==~ 
magazines command the top editorial staffs, 

plus the world's largest news-gathering facilities devoted 

exclusively to business. 

McGraw-Hill books and magazines should be your 

headquarters for technical information. 

McGraw-Hill ·Publications 

HEADQUARTERS F O R TECHNICAL INFORMATION 

330 West 42nd Street. New York 18, N. Y. 
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1he better the woodsman 

FEBRUARY, 1949 

the betIBrthe axe/ 
and experience buys the best 

industrial equipment, too 

THE MOST SKILLED CHOPPER invariably 
owns the fastest axe ... And engineers who buy 
industrial equipment on the strength of experi
ence, get topmost efficiency and economy. Per
formance records tell why Roehling products 
have enjoyed more than a century of confidence. 

ELECTRICAL WIRE-CABLE
MAGNET WIRE. There's a high 
quality Roehling Electrical Wire 
and Cable ( 65 standard types) for 
every sort of transmission, distri
bution and service circuit ... 
Roevar Magnet Wire is unsurpassed 

'-----~ for high-speed winding operations. 

WOVEN WIRE FABRIC. Eco
nomical Industrial Screens by 
Roehling range from the most 
finely woven Filter Cloths to the 
largest Aggregate types. Roeffat 
Screen, a radically new design, has 
75% more wearing surface, up to 
90% more wear, 

~----,ROUND-FLAT- SHAPED 
WIRE. You cut down reject costs 
and speed up production with 

. Roehling high carbon wire .. . every 

. inch is like every other inch . . , 

'-----~ 

same gauge and grain structure ... 
same strength, hardness and finish 
.•• and it's available now! 

WIRE ROPE. Roehling rope is one 
of the most widely used products 
in industry today ••• and Roehling 
Preformed "Blue Center" Steel 
Wire Rope is the last word in long
time performance and genuine 
service economy. Only Roehling 
makes"Blue Center"wire rope steel. 

Whatever career you are studying for, when 
you get on the job you will find some type of 
Roehling product serving there, dependably 
and at low cost. John A. Roebling's Sons Co., 
Trenton 2, N.J. 

BRANCH OFFICES: Atlanta, 934 Avon Ave. * Bo.eon, SI 
Sleeper St. * Chicago, 5525 W. Roosevelt Rd. * Cleveland, 
701 St. Clair Ave., N. E. * Denver, 1635 17th St.* Hou.,on, 
6216 Navigation Blvd. * Loa Angele,, 216 S. Alameda St. * 
New Y o~k, 19 Rector St.* Philadelphia, 12 S.12th St. * Pitt•• 
burgh, 855 W, North Ave.* Portland, Ore,, 1032 N. W, 14th 
Ave.* San Franciaco, 1740 17Lh St.* Seotde, 900 First Ave. 

23 



24 

WELCOME 
"Bostonian" 

ENGINEERS 

YOU RECEIVE MORE 

AT YOUR 

UNIVERSITY 
8001( STORE 

Basement Jesse Hall 

800 Broadway 

TYPEWRITERS 
RENTAL - SALES - SERVICE 

Central Office Equipment Co. 
Dial 6237 111 S. Ninth 

Columbia, Mo. 

Pioneers in the field of Quality Clothes 

·NUNN-BUSH SHOES FOR MEN 

Since 1868 

BARTH CLOTHING COMPANY, INC. 

IOTTUD UHDII AUTHOIITT OP lHI COCA•COLA COMPANY IY 

COCA-COLA BOTTLING COMPANY OF COLUMBIA, MO. 
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This is a piefore of" PIN0" 
It's a picture that gives automotive engi
neers clear-cut facts on performance- a 
picture that suggests how photography with 
its ability to record, its accuracy and its 
speed, can play important roles in all 
modern business and industry. 

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

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

Functional Photography 

uc.:ts and improving manufacturing methods. High 
speed "stills" can freeze fast action at just the crucial 
moment-and the design or operation of a part can 
be adjusted to best advantage. 

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

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

Eastman Kodak Company, Rochester 4, N. Y. 

••• is advancing business and industrial technics 



General Electric is not one business, but an organization 
of many businesses, offering opportunities in virtuajy 
all the professions. Here three G-E men brief the care.6-
possibilities which the company offers to the engina,, 
the x-ray specialist, and the business trainee. f+.i-r¾ 

0~ 
1""'10 
0 r.,) 

ENGINEER IN MANUFACTURING ,8(Q 
C.H. Linder (Texas), Assistant Manager of Manufactur~ 
Apparatus Dept.: "An important part of my work is con- " 
cerned with developing men for Manufacturing Mani "' 
ment. We believe this is done best by having young 
serve 'personal apprenticeships' to seasoned, succes . 
managers. This principle is the basis of our company's 
Manufacturing Leadership Program, which offers indi
vidualized training, job rotation, and a bright future in a 
fascinating field.'.' 

X-RAY SPECIALIST 
R. F. Wilson (Yale), of the Coolidge Laboratory, G-E 
X-Ray Corp.: "There's a double satisfaction in helping to 
develop x-ray apparatus, tubes, electromedical equipment. 
One is that you're contributing to a technology having 
direct benefit to humanity. The other is the challenge of 
unusual engineering problems in a rapidly growing field. 
There's room for electrical and mechanical engineers, 
physicists, chemists, chemical engineers, and industrial 
designers." 

BUSINESS TRAINEE 
John McCallister (Indiana), student in the Business Train
ing Course: "When I graduated as an accounting major, I 
was faced with the usual choice: public or industrial ac
counting? I chose industrial accounting with General Elec
tric and, after a year of increasingly responsible work in 
Tax Accounting and interesting study with other business 
administration and liberal arts majors in the BTC, I'm more 
sure than ever that it was a good choice." 
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Thousands of Acres of Southern Farm Land Revitalized 

. Tennessee Coal, Iron and Railroad Company 

· plays important role in task · 

FOR years, · the devastating. "one
ci-op system" robbed vast. ·acreages 

of southern soil of the vital mineral ele
ments which support plant growth. Cot-, 
ton or tobacco raised in 'the same fields 
year after year ha:d reduced the fertility 
· of many southern farms to the point 

. where the annual yield hardly paid for 
the seed and labor that went into pro-
duction. . 

Among the things that agricultural 
leaders found in their efforts. to build up 
southern agriculture was_ that Basic Slag 
-a by-product of open hearth steel, 'as 

manufactured at the Ensley (Alabama) 
Works of the Teqnessee Coal, Iron and 
Railroad Company, a subsidiary of 
United States Steel Corporation - con
tained several important minerals, in
cluding phosphorus· and lime. These ele
ments are needed to grow bountiful 
crops and high beef and milk producing 
pastures. 

Today, Basic Slag is in wide use as a 
convenient, economical soil builder. To
gether with the other soil-building pro- . 
grams of the agricultural agencies, it has 
helped the southern farmer to prosper. 

Here is another example of the important 
work being done by the United States Steel 
family. lf you would like to take part in 
the widely-r,aried projects being conduct(ld, 
why not see your Pl-acement Officer for a 
copy of the book "Paths of Opportunity in 
U.S. Steel"? 

AMERICAN IIIDGE COMPANY · AMERICAN STEEL & WIRE COMPANY• CAINEGIULLINOIS STEEL CORPORATION· COLUMBiA STEEL COMPANY 
H. c: mcx COKE AND ASSOCIATED COMPANIES • GENEVA STEEL tQIIPA11Y • G~AtD STEEL STRAPP-lllG COMPAflY 
MICHIGAN LIMESTONE ' CHEMICAL 'coMPAliY • NATiONAL TUBE COMPANY. Oil WELL SUPPlY COMPAtlY. OLIVER IRON MINING COMPANY 
PITTSiUIGH LIMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMP.ANY • TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL PRODUCTS COMPAflY : UNITED STATES STEEL SUPPLY COMPANY 

UNIVERSAL ATLAS CEMENT COMPANY· ViRGIIIIA BliOGE COMPANY 

UNITED STATES STEEL 



YOU CAN ee SURE 1F 1rs \¼stinghouse 

AN OPPORTUNITY 
/{ ' 

TO OBTAIN YOUR M. S. OR ,j 
WHILE YOU WORK 

Not all men qualified" for graduate work can continue 
their advanced study under ·a full-time university pro
gram. Westinghouse recognizes this fact an<l has done 
something about it; 

The Westinghom,c Graduate Study Program, inaugu
rated in 1927, has been instrumental in helping many 
Westinghouse employes realize their ambition to obtain 
an M.S. or Ph.D. degree. It is a joint undertaking by 
Westinghouse and se~eral leading universities. 

The Graduate Study Program enables you to combine 
advanced study with your job at Westinghouse. In this 
wa)·, you can apply advanced fundamental knowledge 
.to solve the problems you encounter on your regular job. 

Get complete information about the many opportuni
ties offered engineering graduates at Westinghouse, 
including the advantages. offered through the Graduate 
Student Training Course and the Graduate Study Pro
gram leading to higher degrees. Complete information 
is given in the Looklet, "Westinghouse Graduate Study 
Program". You may also want a copy of, "Finding 
Your Place in Industry". Use coupo~ at right. G-10028 

MARCH, 1949 

r---------------------------
To obtain copy of Finding Your Place in Industry, consult 
Plarcment Officer of your university, or mail this coupon to: 

The District Educational Coordinator 
W estinghousc Electric Corporation 
411 l\ orth Seventh Street 
St. Louis 1, Missouri 

Name _ __________________ _ 

College _ _________ ,Course _ _ ____ _ 

Addres~------------- - ----

City ____________ State ______ ,c.1 
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This new "controlled atmosphere" plant, which 
produces electronic equipment for your telephone 
service, posed many interesting problems for engi
neers at Western Electric-manufacturing unit of 
the Bell System. . 

. For example, a speck of dust or a trace of per
spiration may seriously impair the efficiency of . 
vacuum tubes, thermistors, varistors and mercury 
switches manufactured here; To meet these prob-

Assembling miniature electran tubes- typical of the high pre
cision wark at Allentown - calls for finest lighting. It is provided 
by a scientifically designed system containing over 13,000 fluo
rescent tubes. 

Over 40 miles of pipes deliver 13 ·need.ed services to working 
locations. These are hydrogen, oxygen, nitrogen, city .gas, city 
water, deionized water, soft water (cold, hot, cooling) high pres
sure air, low pressure air, proc~ss steam and condensate return. 

lems, the new plant is completely air conditioned, 
with strict control of temperature and humidity
sealed except for doors, and slightly press~rized to 
keep out dust. 

Other "musts" in planning included proper illu
mination for high precision work-a complex net
work · of piping to deliver 13 needed services - a 
gas generating plant-a highly · efficient chemical 
waste disposal system. 

But beyond the problems solved in helping to 
design the plant itself, Western Electric engineers 
met many a challenge in working out highly effi
cient manufacturing layouts, machine design and 
production techniques to assure a steady flow of 
higqest quality electronic devices of many types. 

This new Western Electric Plant at Allentown 
is a measure of the ingenuity and thoroughness of 
Western Electric engineers-electrical, mechanical, 
industrial, civil, structural, chemical, metallurgical 
-who provide equipment tha.t helps make Bell 
telephone service the best on earth. 

Wesrern Electric 
& UNIT or THB BBLL STSTEM SINCE 1882 ~ 
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How to get oil 

·from under the sea 

QUT of sight of land, miles offshore in the 
Gulf of Mexico, oil is now being brought 

frem under the bottom of the sea. 

Through its subsidiary, the Stanolind Oil and 
Gas Company, Standard Oil undertook to de
velop this new source of oil to help fill the grow
ing need of Americans for petroleum products 
of all kinds. · Offshore drilling presented our 
technical men with brand-new problems. These 
were solved so successfully that oil hitherto 
unavailable is beginning to flow to refineries, 

and products made from that oil are helping 
meet the public'& huge demand. 

This is important news to an oil-hungry na
tion, now and for the future. It is also a tribute 
to the ingenuity and skill of the Stanolind Oil 
and Gas Company men _w];io engineered the 
project. There are places in Standard Oil for 
other men who, in the research and operating 
departments, can help find new ways to provide 
more and better petroleum products. 

Standard Oil Company 
(IN DIANA) 
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PRODUCING METALLIC TITANIUM 
FOR INDUSTRIAL EVALUATION 

Du Pont group research 
developed a pilot plant with 
daily capacity of 100 pounds 

Du Pont . research has just made 
available to industry what may be
come one of America's key structural 
materials, titanium metal. Midway 
in density between aluminum and 
iron and with an especially high 
melting point, silvery-white titanium 
offers an extraordinary combination 
of strength, lightness, corrosion re
sistance and hardness. 

Titanium is the ninth most com
mon element. But it has been slow 
in coming into its own as a metal be
cause of the difficulty of separating 
it in pure form from its ores. 

Men pictured on this page were members of 
titanium research team. E. L. Anderson, 
A.B.Ch., Brigham Young '40; J. B. Sutton, 
Ph.D.Phys.Ch., West Virginia '35; A. R. 
Conklin, M.S.Phys.Ch., Georgia '40, are 
shown inspecting 300 lbs. of Du Pont titanium 
metal sponge. 

Du Pont scientists first began to 
probe the possibilities of metallic ti
tanium in the course of their long 
experience with the titanium oxide 
pigments. Their research was inter
rupted by World War II. Meanwhile, 
the U.S. Bureau of Mines laborato
ries succeeded in producing the metal 
for research purposes. 

After the war, Du Pont scientists 
developed a process for the produc
tion of ductile titanium metal that 
can be scaled up to meet commercial 
demands. The research team that 
mastered the complex problem con
sisted of chemical engineers special
izing in design and production, as 
well · as chemists and a metallurgist. 
In September 1948, a pilot plant was 
opened with a daily capacity of 100 
pounds. Titanium metal is now being 
prodµced in sponge and ingot form. 
Samples are available to industrial 
and college laboratories with research 
projects in related fields. Studies of 
methods for forming, machining and 
alloying are under way. 

Exhaustive studies will be neces
sary before the many possibilities of 
titanium metal can be known. Be
cause of its high ratio of strength to 
weight, early uses may be in airplane 
power plants and structural parts. 
Its hardness and rust-resistance rec
ommend it for railroad transporta
tion equipment, marine power plants 
and propellers, and food packaging 
equipment. Its high melting point 
suggests use in pistons, an~ its re
sistance to electric currents points to 
electronics. Titanium wire may be 
used for springs and titanium sheet 
for such highly stressed parts as 
microphone diaphragms. 

Your Opportunity In Research 

The commercial development of ti
tanium metal is a typical example of 
Du Pont research in action. How
ever, the Pigments Department, 
which worked out the process, is 
but one of the ten Du Pont manu
facturing departments. Each con
ducts continuous research. Each is 
operated much like a separate com
pany. Within these "companies"
whose interests range from heavy 

WRITE TO DAY for "The Du Pont Company and the College Graduate " 
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C. M. Olson, Ph.D.Phys.Ch., Chicago' 36, and 
C.H. Winter, Jr., B.S.Ch.E., Virginia Poly
technic Institute '40, removing 100-lb. titan
ium ingot from furnace in heat-treating study. 

chemicals to plastics and textile fi
bers-college trained men and wom
en work in congenial groups where 
they have every opportunity to dis
play individual talent and capa
bilities. Who knows what their con
tributions will mean in the future 
to science and the world! 

R. C. Reidinger, B.S.Ch.E., Princeton '47, and 
T. D. McKinley, B.S.Ch., Worcester Poly
technic Institute '35, making a test of the hard
ness of ingots of Du Pont titanium metal. 

THIS BOOKLET WILL HELP YOU 

PLAN YOUR CAREER 

Send for )'Our personal 
copy of "The Du Pont 
Company and the Col
lege Graduate." De
scribes opportunities 
for men and women 
with many types of 
training. Explains how 

individual -ability is recognized and re
warded under the group system of· oper
ation. Address: 2518 Nemours Building, 
Wilmington, Delaware. 

<@100> 
REG. U.S. PAT.Off: 

BETTER THINGS FOR BETTER LIVING 

••• THROUGH CHEMISTRY 

More facts about Du Pont- Listen to "Ca,-alcade 

of America" Monda-y Nights, NBC Coast to Coast 
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The Queen 
A month ago, there was a decided change in the 

conduct of the Engine Club meeting. The usual spirit 

of the place is somewhat ordered bedlam but on that 

night all was quiet. 

The reason for all the silence was not a city ordi

nance against noise. The members were lost in . silent 
contemplation. The job they had before them was tough
er than a final exam. It was their difficult duty to pick 

five finalists, one of whom would ultimately be St. Pat
rick's "Queen of Love and Beauty." 

The job was not without compensation, however. 
They not only have the satisfaction of a job well done, 
but it was their privilege to look over as charming an 
aggregate of femininity as anybody has seen gathered to
gether. 

Two weeks later, the five finalists again appeared be

fore the assembled engineers: Again, the University High ' • 
School auditorium took on a reverent silence as the girls 

promenaded across the stage. However, partisans in the 
crowd began to make their feelings known as t~eir favor
ites made their appearance. A few subdued wolfcalls and 
whistles were heard but, on the whole, the members of the 
club were still awed. 

Finally, the vote was taken, the ballots counted and 

the engineers' selection for the "Queen of Love and Beau
ty" was Barbara Wigginton. 

Barbara Wigginton, known as "Bobbie" among her 
intimates, is 19 years old, a senior at Stephens and hails 
from a town called Bala-Cyninger in Pennsylvania. Bob
bie lists many attributes in addition to outstanding beauty 
among her queenly qualifications ·including ability in dra
matics, athletics, and music. (She's an accomplished vio
linist). One might even say that Bobbie has a very 
well-rounded personality and I'm sure you know . what I 
mean. Bobbie is a psychology major and wants to go 
into personnel work after her college days are over. 

( Continued on Page 34) 

The Queen and her attendants in front of the control board in the EE lab. Reading in the ·usual order, Mary Sumner, 
Mary Denny, the Queen, Barbara Wigginton, Martha Mars and Doris Eisenstein. 
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So Proudly 

1948 Knighting Ceremony. 

The 47th anniversary of the celebration of the dis
covery that "Saint Pat was an Engineer" brought to the 
ranks of the Knights and Ladies of Saint Pat six new 
members who reflect great credit upon the organization 
and have faithfully followed our Patron for many years. 

Among those Knights and Ladies honored yesterday 
w.as the discoverer of the Blarney Stone, one of the par-

. ticipants in the first St. Pat celeb~ation, the Chairman of 
the Department of Agricultural Engineering here, a for
mer Shamrock editor and Knight of Saint Patrick (mag
na cum laude), and two ladies who have made outstanding 
contributions to the c;:ollege of Engineering and the activi
ties of the Engineers Club in recent years. 

The newly appointed Knights and Ladies join an 
organization which includes in its ranks the President of 
the United States, Harry S. Truman, -and virtually every 
President of the University, Dean of the College of En- . 
gineering, and Department Chairman who has served the 
University in the past three decades as well as a great 
many of the outstanding men and women of . Missouri 
and surrounding states. 

The former Shamrock editor is John F. Calvert, 
Chairman of the Department of Electrical Engineering at 
Northwestern University. A native of Columbia, Dr. 
Calvert was granted a B.S. in 1922 and an E.E. degree in 
1924 from the University. His wife received two degrees 
from the University and his father, Sydney Calvert. is 
a professor emeritus of the University. 
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While attending the University, Dr. Calvert became 
a member of Tau Beta Pi, Sigma ~i, and Eta Kappa 
Nu. He was knighted magna cum laude at the St. Pat 
celebration of 1924. 

Following · his graduation from the University, he 
was a design and development engineer with the West
inghouse Corporation. In 1930 and 1936 respectively he 
received his M.S. (in E. E.) and Ph.D. (Math.) from 
the University of Pittsburgh. While at Westinghouse he 
was employed on the design of turbine generators, ship 
propulsion equipment, fan drives, and inductor alterna
tors. In addition to the above, he also was engaged in 
research on certain magnetic field problems, iron losses, 
torque and forces occurring during short circuits, fans, 
armature insulation and the protection of rotating equip
ment from lightning and switching surges. A number of 
his research results were published in the Transactions 
of the AIEE, in patent form, and in other technical pub-
lications. · 

Industry's loss was education's gain when, in 1936, 
Dr. Calvert began his teaching career at Iowa State Col
lege. While at Iowa he serv;ed as an electrical consultant 
for the Iowa State Planning Board in addition to his 
duties as associate professor. 

Since 1938 Dr. Calvert has been professor and chair
man.-0f the Department of Electrical Engineering at North
western University. In 1939 he was engaged on part of 
the design for the then new Technological Institute at 
Northwestern. During 1941-42 he was in charge of de
sign and represented the Naval Ordnance Laboratory on 
the construction of the Pacific Magnetic Proving Ground 
in Pearl Harbor, receiving a letter of commendation from 
the Navy. 

In 1942-43 he placed in operation and, for seven 
months, was director of the U. S. Naval Training School 
(Radio) at _Northwestern. In 1942 he assisted in the 
organization, of a pre-radar school for the Army Signal 
Corps at Northwestern. Between 1943 and the end of 
the war he directed two N.D.R.C. research contracts and 
at present is director of two defense contracts at the 
University. 

Dr. Calvert has served on various national and local 
committees of the professional societies and has been a 
director of the Illinois Engineering Council, the Chicago 
Technical Societies Council, and chairman of the Chi
cago Section of the AIEE. He is a fellow of the AIEE, 
a senior member of the IRE, a member of the Western 
Society of Engineers, the ASEE and the AAAS. 
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We Bail 
Charles W. Martin was attending the Engineering 

School here at Missouri when the first St. Pat's celebra
tion took place. He participated in the original "vaca
tion" which the engineers have since come to recognize as 
traditional. 

Martin attended the University from, 1901 to 1905 
receiving a B.S. in C.E. in '05 and his C.E. degree in 
1909. While here he was a member of Tau Beta Pi. 

Following his graduation, he was employed in sev
eral engineering positions, including a position as assistant 
engineer with the C. & N. W. R. R. in Chicago working 
on grade-crossing elimination. In 1909 he was employed 
by the City of St. Louis as an engineer in charge of the 
structural design of street bridges and viaducts. Among 
others, he worked on the Twelfth Street Bridge, Jefferson 
Avenue and Chouteau Avenue viaducts and the Kings
highway S. W. arch bridge over Broadway. 

In 1917 and through 1921 he was engineer and Sec
retary of the W oermann Construction Company of St. 
Louis in addition to being part-owner of the company. 

The Martin Engineering Company was organized by 
him in 1922. During the period from 1922 to 1940 he 
was engaged mainly in the preparation of plans and speci
fications for the structural framework of skeleton-type · 
buildings. Among the many buildings for which such 
service was rendered were the Globe-Democrat plant and 
office, the Municipal Service Building for the City of 
St. Louis, the Mary Institute group of school buildings, 
the University City High School building and the Wood
ward-Tiernan printing plant. 

With the advent of the war, Martin was engaged as 
Senior Engineer with the Corps of Engineers, Seventh 
Corps Area, in Omaha, working mainly in the design and 
construction of war-program ordnance buildings and high
way structures. 

During the period 1944-1945 he was associated with 
Harland Bartholomew, city planner, in Dallas, Texas, 
Newark, N. J., and Dayton, Ohio as structural expert in 
the formulation of preliminary plans for urban sections of 
interstate highways. Since that period he has again en
tered the structural engineering field in St. Louis as a 
private consultant. At present he is engaged in prepar
ing plans and specifications for the structural framework 
for a large addition to Koch Hospital for St. Louis. 

Martin's talents have not been applied to the pro
fessional aspect of engineering exclusively. He has found 
time, during his busy career, to teach structural engineer-
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JOHN BEGLEY, Editor 

ing subjects at Lewis Institute, Chicago. He has served 
as a member of an advisory committee which attempted 
to enhance the scholastic standing and the scope and ac
complishment of the schools of Architecture and Engineer
ing of Washington University, St. Louis. 

In addition to his teaching and design work, he has 
also contributed a large number of articles dealing with 
structural design and construction to several publications, 
among them Engineering News and Engineering Record. 

* * * 
One of the Ladies of Saint Patrick who honored the 

Engineers' Club with her acceptance of the degree is Miss 
Lillian Toler, Secretary to the Dean of Engineering and 
Placement Officer of the Engine School. 

Miss Toler, or, more familiarly, Lil, is a product of 
Columbia, one of the most fair, we might add. She at
tended Hickman High School and Christian College here, 
receiving a degree as Associate of Arts from Christian. 

After graduating from Christian, Lil attended the 
University, majoring in that anathema of engineers, Eng
lish. While one of the coeds who graced the campus, she 
was a member of Gamma Phi Beta, social sorority. 

Shortly after her graduation from the University, 
Miss Toler became the secretary to the Prosecuting Attor
ney of Callaway County, Missouri, a position which she 
held for more than two years. Dabbling in crime, vica
riously that is, palled on our best girl after that time 
and the world of fashion, advertising and promotion lured 
her away from said crime. 

Perhaps it was a yearning to apply her English ( after 
all she did have a degree in the stuff) that prompted her 
to accept a position doing promotional and advertising for 
Fashion Exhibitors of America, Inc., St. Louis; but yearn
ing or not, she promptly entered the field and stayed in 
it for almost three years. Advertising is a notorious 
breeder of ulcers and the like so Lil took heed of the fate 
of her fellow workers and left the life of run, rush, and 
rustle to return to the scene of her original escapades, the 
campus in Columbia, as Secretary to the Dean of Engi
neering. 

It was as Secretary to the Dean that the men in En
gine School first came to know Miss Toler. Her quiet, 
efficient supervision of the office has caused many of us 
to think that perhaps we might be able to lure her away 
from the fold when we secure that executive position to 
which many of us aspire. Always pleasant .( except during 
registration when no holds are barred) Lillian has been of 

( Continued on Page 37) 
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St. Pal Was 

PREFAC·E 
A visitor to the Red Campus at the University of Missouri would be likely to 

ask why the painting of a shamrock leaf hangs above the main entrance of the Engi
neering building. 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 
be no doubt an astonishing bit of information to the visitor. 

The remarkable "discovery" that "Saint Patrick an 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 unscheduled student frolic has become over the years an 
elaborate 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 "Sat. Pat's" at the University of Missouri is told in the following 
pages. It has been difficult to separate 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 ad
dresses 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 recollec
tions are vague and may be 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 recol
lections 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 ?Ccurate an acount as is now possible, 
and in so doing not to lessen the charm of the great Saint Patrick ~radition at this school. 
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An Engineer 
In the pages which follow a number of alumni give 

their recollections of events which led up to the estab
lishment of the St. Pat celebration by the engineering 
students at the University of Missouri. 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 account, the statements made 
by alumni have been checked against published articles 
wherever possible but this procedure has not sufficed to 
clear up all the uncertainties as to "whodunit" and when 
and where. 

The first published record concerning St. Patrick the 
engineer appears in the Daily Tribune issue of March 17, 
1903. In an article headed "In Memory of St. Patrick" 
it is stated that the following resolutions were adopted 
by the Engineering classes of the University : 

"WHEREAS, It has been the custom of certain 
uninformed ministers of the gospel to declare 
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 eminent
ly 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 most fitting 
the glorious memory of our most beloved disci
ple, and it is further 

RESOLVED, That every engineer, senior, junior, 
sophomore 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 
Engineering, on the day of St. Patrick a holiday 
is declared. 

Signed: Senior, Junior, Sophomore, 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, issue a 
article which ran as follows: 

St. Patrick Was An Engineer 

The engineering students of the University 
by a unanimous vote Tuesc;lay morning declared 
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St. Patrick an engineer- the pioneer of them all. 
On the strength of this they then declared a holi
day and took it. Many other classes joined them 
during the afternoon 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 Engineers 
make no mention of the St. Pat celebration of March 17, 
1903. The last article in this Savitar, however, carries a 
significant record. The article is called "Looking Back
ward" and is a review of the year's events by one "Leto". 
The following is an excerpt from Leta'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, fresh
man ·receptions, mistaken 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 
following note was found: 'Erin Go Bragh,' 
which translated into English means 'St. Patrick 
was an Engineer.'* Assisted by the band (see 
Records of the Discipline Committee, Vol. III, 
P. 12) the Engineers took a day off, and the 
Engineering Profs. took a grade or two off." 

According to Charles W. Martin, B.S. in C.E., '05, 
C.E., '09, "Leto" was the pen name of a brilliant Aca

demic student, Harris Merton Lyon, of the '05 class, who 
later became a wnter in New York but, unfortunately, 
died while still a relatively young man. 

* * * 
A few of the alumni who have recently submitted 

their recollections of the early St. Pat celebrations 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 Supplement 
to Alumni Quart,erly 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 article also ap
pears in the 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 tradition. 
About March 15, 1902, hastily arranged notices 
appeared in and near the Engineering Building 
as follows: 

*"Erin Go Bragh," an old battle cry of the Irish really 
means "Ireland Forever." H.A.C. ' 

( Continued on page 13) 
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SPEAKING or 

JOHN MATHIESON 

The leader of the loyal followers of Saint Patrick 
on the Missouri Campus is the President of the Engineers' 
Club, John "Flip" Mathieson. One of the busiest men on 
campus, John, or Flip, as he is more familiarly known to 
the members of the Club, has directed the activities of the 
Club for the past year. 

"Flip" was born in Mexico, Missouri and graduated 
from Mexico High School. He entered the Army Air 
Corps shortly thereafter and was discharged in October, 
1945, as an aviation cadet. 

The Engine School got its first look at our prexy 
in February, 1946, when he entered college with a me
chanical degree glint in his eye. He got the lay of the 
land for a while and promptly began to engage in prac
tically every activity around campus. At present he is, 
in addition to president of the Engine Club, the president 
of Men's Burrall Cabinet, member of QEBH, · national 
honorary society, Pi Mu Ep~ilon, honorary math frater
nity, and also the ASME. 

For the future, Flip plans to go into power plant 
engineering and is getting some practical experience by 
working at the University Power Plant. At the plant he 
tabulates steam data and computes kw output for the 
plant and also plots load curves and makes a monthly 
report on his work. 

He is also interested in research work and has been 
working with his father on a new type of home heating 
unit for the past two years. They hope to have a revo
lutionary design shortly. 

St. Pat's celebration, as we in Mizzou's Engine School 
know it, would not be nearly the big occasion that it is 
were it not for the St. Pat's Board. The members of this 
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CHARACTERS 

JACK SEIBEL 

board expend large quantities of time and energy in or
der that the patron of the Engineers, St. Pat, will be suit
ably received when he arrives here. 

The Chairman of the St. Pat's Board is Jack Seibel, 

a Chemi<;al Engineer, who hails from KC. Jack came to 
MU in 1946 after a 3½-year stretch in the Army. Be
fore entering service, Jack attended Westport High School, 
K. C. Junior College, and the University of Kansas City. 

As Chairman of the St. Pat's Board, it has been 
his responsibility to plan and direct the activities in which 
the engineers engaged during St. Pat's Week. He has 
done an exceptional job, as can be seen in the satisfac
tion the members of the Engineers Club evinced during 
the preceding week. It was largely through his direction 
and planning that the St. Pat activities proved the suc
cess they were. Jack has asked us to acknowledge, for 
him, the time and effort which the members of the St. 
Pat's Board and the committee heads have put into the 
celebration. 

In addition to his work as Chairman, Jack is also 

a member of the Executive Council of the Engineers 

Club, Tau Beta Pi, Omicron Delta Kappa, Alpha Chi 

Sigma, and was secretary of the A.I.Ch.E. last year. 

For the future, Jack plans to take a short vacation 
after the events o this past week and then get back to 
his chemical engineering. Upon graduation, he plans to 
enter the chemical engineering field, preferably in the 
production end of the professi~n. 

Jack is engaged to Miss Jane Griswold of Kansas 

City. For an idea of Jack's future, we advise you to 

cast a glance in Jack's direction tonight. 

THE MISSOURI SHAMROCK 



HISTORY OF ST. PAT'S 

(Continued from page 11) 

Engineers-Attention! 

Class meeting today at 4 p. m. Every
body 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 proc
lamation. It is probable that the date named is wrong 
and that the proclamation quoted is a figment of Edy's 
imagination. 

In the '01-'02 Savitar no mention of class cutting on 
March 17 or of St. Patrick is made by the historians of 
any of the four engineering classes. In a section of the 
'01-'02 Savitar entitled "DIGS" mention is made of a 
Soph-Freshie engineering student fight on March 15. On 
March 17, 1902, the '03 engineering class placed a sign 
on the dome of Academic Hall (now Jesse Hall, H. A. C. ) 
but this was a class stunt often performed and had no 
relation to the St. Pat celebration. On March 21, Presi
dent Jesse is said to have addressed a group of rioting 
students, but the offense was apparently the burning of 
the President's woodpile. 

Likewise T hf Independent carries no record in the 
March 19 or March 26 issue of any disturbance amongst 
the engineering students on March .17, 1902, although 
banner on the dome and the student riot of March 21 
are mentioned, the latter · attributed to an effort on the 
part of the sophomores to break up a freshman reception. 

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 putting 
up of banners in 1901 and 1902, and the student riot when 
the President's woodpile was burned is faithfully recorded 
under the heading "Missouri University Students on a 
Tear.;' 

The Daily Tribune issues of March 17, 18, 19, 20, 
1902, make no mention of St. Pat as an engineer, although 
the March 17 issue carries an article about the Saint. 
The March 20 issue mentions 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 de
clared their "discovery" that "St. Patrick Was An Engi
neer" and took a holiday in his honor can definitely be 
fixed as Tuesday, March 17, 1903. But as to who or 
what group of students made the "discovery", where he 
or they were at the time, and what he or they did about 
the matter, are questions most difficult to answer with 
certainty. There are no written records to which one may 
turn, and testimony given recently by alumni concerning 
events now more than forty years in the past is exceed
ingly contradictory. 

MARCH, 1949 

In attempting to arrive at an accurate story of what 
happened, acc0unts in which the alumni have obviously 
reported second hand information usually have been dis
regarded. 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 testimony is obviously 
hearsay. Except as indicated in the text, the only ac
counts seriously considered in the present story are those 
submitted by alumni who claim to have participated per
sonally in the activities which they describe. Even this 
restriction, however, has not served to solve the problem 
as to "whodunit" and when and where. The restricted 
testimony is still contradictory. 

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 informa
tion desired, as I was one of the original offenders to feel 
the lash of the Discipline Committee, as it was then 
known. Of course, it is difficult 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 engineering class 
of '04 in a small drafting room in the front part of the 
Engineering Building, lamenting 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 getting 
the snakes out of Ireland, he was, perforce, an engineer 
and it was more than fitting that his birthday be observed 
as an engineers' holiday. 

"The idea was immediately recognized as being an 
inspired one, and all in the group became emissaries to 
spread the word and work up a following. The result 
was rather astonishing to the instigators, as practically 
all engineering 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 equal
ly prompt, and as I remember it, the originators 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 escaped 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 later appeared ( 1906 ) 

in the first issue of The Shamrock mentions "Nappy" 
Morehead as one of the students suspended by the Dis
cipline Committee. Efforts of the present writer to lo
cate the records ·of the Discipline Committee for 1902-01 
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and 1903-04 have not been successful. A recent letter 
to French Hugh Morehead brought the following infor
mation: 

"I had the misfortune to be expelled from college on 
account of the first St. Patrick Day celebration. After a 
lapse of several weeks I managed to get myself rein
stated. . . . As I recall it I was the only one to suffer 
the extreme penalty but about a dozen others were dis
ciplined on the same occasion." 

Westover's story as to when and where the "discov
ery" was made seems clear enough. And he names More
head as one of those present. Th,e Shamrock of 1906 says 
that Morehead was suspended from school for his part 
in the affair of 1903, and Morehead confirms the Sham
rock statement. 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 begins: 

"It all took place in the old library, now Prof. 
Spaulding's office. The seniors were struggling in, await
ing the ringing of the 11 :30 bell when Professor Spaulding 
would lecture to them. The conversation drifted to th€ 
same old subject, for this is the time when ·Professors seem 
bent on working Engineers to death .... The season sug
gested the remedy. Was not the next day St. Patrick's 
Day? And was not St. Patrick an engineer? What tlse 
could 'Erin Go Bragh' mean?'' · 

The article goes on to tell of the proclamations is
sued, the cutting of classes, etc., with mention of the 
actions of "Uncle Dick" (President Richard Henry Jesse), 
"Artie" (Dean Arthur M. Greene) and "Freddie" (Pro
fessor 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 ap
peared in 1906, it is presumably hearsay, indicating only 
one of the legends which had already sprung up so pro
fusely in regard to the "discovery" that "St. Patrick was 
an Engineer." 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 Engi
neering 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 can not recall the names 
of all these students but someone expressed the necessity 
of a holiday, 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. Pat-
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rick day in the spring of the origin of the events that lead 
up to the tradition 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 
s_tudents before class was called were sitting out on the 
ground near the old columns and someone ( I do not re
member who) suggested that it was too nice a day to go 
to classes. Another suggested since it was St. Pat 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 En
gineering classes other than mine were in it. I also re
member 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. in C.E., '04, C.E., '08, now a 

county judge in Texas, has this to say: 

Engineer Serenade. 

"Personally I was not familiar with the origin except 
that one morning as I went to classes, lettered on the 
blackboard at the entrance of the engineering building 
was the statement 'St. Patrick was an Engineer,' and 
then in capital letters 'Holiday.' Not being extra ambi
tious 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 overworked) proclaimed that St. Pat was an En-
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gineer, and that we should celebrate by not attending 
classes. Result : no classes." 

* * * 
Milo H. Brinkley, B.S. in C.E., '03, C.E., '06, has 

this to say: 

"Some one put up a bulletin on the board in Aca
demic Hall, now Jesse Hall, to the effect that all engi
neers 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 of the windows at us and 
especially Prof. Greene of Mechanical Engineering who 
considered it as a personal affront. I do not recall that 
anyone claimed in 1903 that St. Pat was an engineer. 
All we did was to cut classes." 

* * * 

Three members of the class of 1904, J. M. Chandlee, 
J. L. Hamilton 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. in C.E., '04, says that the 
idea of cutting classes on March 17, 1903, was a reaction 
against the hard work of Professor Greene'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 had a holiday 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 for the 
whole Engineering Department. It seems that Professor 
Greene found about 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, confirms Fisher's account: He says: 

"My classmates got together and decided to skip one 
of Professor Greene's classes in order to show our appre
ciation 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 skip
ping class, and that I believe was the beginning of our 
observance of St. Patrick's Day." 

* * * 
Concerning the 1903 celebration, L. E. A. Kelso, B.S. 

in E.E., '07, writes as follows: 

MARCH, 1949 

"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. 

"At that time it was customary to have Chapel in 
the library every morning. Inasmuch as St. Patrick 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 persaude the others in our classes who 
were not engineers, to cut. The persuasion, as I remem
ber, was about a 100% failure. 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 en
gineers went up-town. They also visited the two girls' 
schools, Christian and Stephens College. That about end
ed 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 was 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 occurred in 1903 is of special 
worth in the present story for the reason that Kelso was 
not at the University the following year and therefore 
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 holiday near, the only day of 
any special consequence was St. Patrick's day and that 
was not a recognized 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 mathematically 
correct and that we should celebrate his birthday by tak-
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ing 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. 
Pat's day. I believe all students in the School of Engi
neering participated 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 particu!ar repercus
sions 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 inflicted. And so ended the 
first celebration. 

"Next year when it became evident that the students 
proposed to continue the St. Pat's holiday, Prof. Greene 
plainly stated that he would flunk anyone who cut his 
classes on that day. This dictum might have made q 

dent in our lines for there were some seniors who were 
taking mechanics under Greene for the second time and 
could not afford a flunk." 

* * * 

Another alumnus, Veit A. Hain, B.S. in E.E., '06, 
who was a freshman in the spring of 1903 and a sopho
more in 1904 gave the present 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 plan
ning to cut classes on St. Patrick's Day. Class meetings 
were hastily called. Hain attended the freshman class 
meeting. Not more than a score of freshmen attended but 
those present voted unanimously to follow the lead of the 
upperclassmen. On the morning of March 17th a hun
dred or so engineering 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 President Jesse came charg
ing down the steps from the President's House and de
clared that the holiday was illegal and the students par
ticipating would be disciplined. Meanwhile the band had 
started toward the Eighth Street entrance to the campus. 
President Jesse ended his harangue by stating that gen
tlemen would return to their classes and rowdies would 
follow the band. Most of the students followed the band. 
Later on the Discipline Committee suspended "Nappy" 
Morehead and "Fatty" Walker, the last-named a Medic 
who played a trombone in the improvised band that led 
the rowdies up town. 

When March, 1904, arrived there was again, ac
cording to Hain, much discussion as to whether to cut 
classes on the 17th. The sophomores voted to cut if the 

16 

upperclassmen did. The engineering students, who sel
dom went to chapel, jampacked the room by attending 
on March 17. Chapel in those years was held in the west 
basement room of Academic Hall. Hain does not recall 
the assembly at the columns in 1904, mentioned by other 
alumni, or the effort of President Jesse 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, partly 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 before 
or after that date), when A. M. Greene, Jr. , Professor of 
Mechanical Engineering, was tardy. The day was a fine 
one, bearing 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 participants ; and for an hour 
or so about one-third or one-half of the engineering en
rollment was out on the mound enjoying the air and 
giving scant heed to entreaties 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 without leadership except that of 
the self-appointed. At the time it was just another walk
out, but a dinger. 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 morn
ing." 

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 under the direction 
of T. J. Rodhouse, Instructor in Drawing (and a good 
one, too), when the walk-out occurred. The draughting 
room we occupied was located 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 going at 
once under his intermittent attention. Rodhouse was 
elsewhere when our group first learned that a walk-out 
was on tap. We first knew that something special was 
doing when a small group of ( I think, but with a degree 
of doubt) 1904 classmen, then juniors, attracted our at-
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tention to the windows by their untimely exit from a rear 
or side door of the Engineering Building and their some
what 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 im
mediate French leave and joined them and many other 
more prompt escapers in front of the Engineering Build
ing. I hesitate to risk my memory on such minor detail, 
but I seem to have a dim recollection 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 constituted authority. 

"In those days I had, I believe, a pretty good ear 
for verbal violence and invention, but if any individual 
proclaimed in my presence that very morning that St. 
Patrick was an engineer the statement didn't register. 
Either that or I have since then stripped at least one 
tooth in my mental gearing." 

* * * 

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 himself. 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 Engineering 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 recorded 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 li;e 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, presumably told him by his 
friends: 

"Although the episode that started the ball to rolling 
occurred more than 45 years ago, I clearly recall the cir
cumstances. 

"Late in the evening of March 16, 1903, six senior 
engineering students, namely Edward Zorn, Henry Klein
schmidt, Ben Rollins, DeWitt Rice, Leo Brandenburger 
and Frank Magruder, were sitting in their quarters on 
the second floor of the Prather residence, situated im
mediately south of the Baptist Church Parsonage on 
Waugh Street, when these fellows, as fine a group of 
students as could be found in the engineering school, 
decided by common consent that they had done enough 
studying for one evening. 

"Engineering students have always resented the fact 
that they were compelled to attend classes for 6 days per 
week when the majority of students in other branches at-
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tended for only 5 days per week. It was perhaps with 
just such a thought in mind that these six future engi
neers 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. Patrick was an 
Engineer attested by the fact that upon surveying the sit
uation the Venerable Saint decided to drive all snakes out 
of Ireland' ( or words to that effect) . The thought was 
contagious, whereupon Leo Brandenburger drew up a suit
able resolution which was promptly printed on a sheet of 
white paper. 

"The next morning these six students proceeded rath
er early to the Engineering Building and posted the reso
lution on the bulletin 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 
required on that bright March morning to induce all 
engineering students to take French leave. 

"Upon learning that no students 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 re
called that the remainder of the professors and instruc
tors considered the matter a good joke and enjoyed it ac
cordingly. Within an hour after the beginning, a great 
body of engineering 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 joyously 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 sing
ing of some words about St. Patrick being an Engineer, 
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 
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a first hand account special efforts have been made to 
verify it if possible. 

Edward Zorn, B.S. m 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 remark made by one of the group to his 
fellow classmen to the effect that "St. Patrick was an 
Engineer." 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 "dis
covery" and the first proclamation. In response to a di
rect request to say flatly whether he did or did not make 
the statement 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 
fellow classmates present, all of the Class of Engrs. '03, 
University of Missouri, said 'Why should we of the En
gineering course attend classes tomorrow when St. Pat
rick was an Engineer?' 

"And to come back to your inquiry-it was I, the 
writer, who made the above remark and it was the late 
Leo Brandenburger who wrote the resolution proclaiming 
St. Patrick's day as a holiday in Engineering." 

* * * 
Frank C. Magruder, B.S. in C.E., '03, who was also 

mentioned by Harris, had at first no recollection 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 something to that ef
fect. It was called to my attention upon arriving at the 
building that morning. Several of us Seniors discussed 
the matter pro and con, finally deciding to stand with 
the Juniors and take the day off." 

Magruder warns that his recollection 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 proc
lamation 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 
Harris 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 Bil
lie Harris, were the culprits." It is quite apparent from 
Magruder's second letter, however, that his memory is not 
entirely clear with respec.t 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. 

18 

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. Patrick was an Engineer' originated jointly among 
the Junior and Senior engineering classes a day or so 
before March 17, 1903. There was perhaps about a doz
en of the two classes in the conference that made this 
'discovery' . We decided that this 'discovery' should be 
published by declaring a holiday on March 17th that 
year for the Junior and Senior Engineering classes." 

When the Harris account was sent to Rollins he re
plied as follows : 

"There were perhaps several groups that talked over 
this matter in their rooms, or other places where they 
could get together, but the first conference that I can 
recall in one of the University buildings was in the Engi
neering Building, in line with my previous letter, and that 
consisted of Juniors 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 bearing on the Harris story 

is this: In the Engineers Edition of The Independent, 
March 18, 1905, Rollins published an article under the 
title "Engineers of 1903." The article does not deal with 
the origin of the St. Pat tradition, but, in passing, names 
Leo Brandenburger as the author of the first St. Pat 
proclamation and quotes the document as follows: 

"Whereas, St. Patrick is known to have been an en
gineer, . and whereas the 17th of March has by long cus
tom been set apart as a day in his honor, therefore, be 
it resolved that we, the students of the Engineering de
partment 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 favorite color. That his order 
go into effect from this day forth through all time. That 
any engineer violating this order by '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 Rollins does not agree at all with the proclama
tion quoted in the Daily Tribune on March 17, 1903. 
Presumably Rollins invented his version. 

* * * 

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 obviously second hand, 
or confused the 1904 or 1905 celebration with the affair 
of 1903. 
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What, then, is to be concluded from all the accounts 
which have been given? The date of the first class cut
ting in honor of St. Patrick 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 juniors, 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, developed 
almost simultaneously in several groups of students. It 
is well known that scientific discoveries are often made 
independently and almost simultaneously by different per
sons, and the same is true of inventions. It is said that 
"the idea was in the air .. " Certainly the idea of taking 
a holiday in March, 1903 was "in the air" at the time. 
The engineering students were groaning over their diffi
cult courses ; there was no legal holiday in the offing; it 
was glorious weather and St. Patrick's day was at hand. 
All alumni have testified to these circumstances. It re
quired 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. Patrick may also have 
been made independently in the several groups apparent
ly involved in the decision to cut classes. In any event, 
this "discovery" was the inspiration for the dozens of 
legends which sprang up almost at once. Students at Mis
souri had taken illegal holidays before 1903. It was the 
inspired proclamation that "St. Patrick was an Engineer," 
and not the mere cutting of classes, that gave zest to the 
occasion and led finally to the firm establishment of the 
traditional ceremonies which mark the annual return of 
the Patron Saint of Engineers to the campus. 

The celebrations of 1903 and 1904 were relatively 
minor affairs, but the ideas hatched in those years laid 
the foundation for the first well-organized and well-per
formed ceremony in 1905. 

Celebration of 1904 
Charles W. Martin, B.S. in C.E., '05, has furnished 

the following information concerning the 1904 celebra
tion: 

"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 punishment that might ensue 
from participation. The prime features of the 1904 cele
bration were: the posting of the proclamations on the 
night of March 16; the more or less general cut of morn
ing classes by juniors and sophomores 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
ganized and directed affair, and a good one in most re
spects. And as I recall it, every member of the 1905 class 
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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 following : Wray Dud
ley; Homer Haggard; 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 drait 
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 (Richard Henry 
Jesse, LL.D., President) might not be willing to approve 
the proof unless the context of the resolution was ex
panded so as to apply also the School of Mines at Rolla. 
The printing of the posters, green on white, was, as I 
recall it, done in Centralia, 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 proclamations on the night of March 16. 
We had two or three small parties of billboard-men, and 
each such party was given physical 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 ar
rived early but did not enter. We congregated on the 
front steps and on the mound, and we extended invita
tion to all and sundry to join us in playing homage to the 
saint. Most sophomores, some freshmen, and a few sen
iors 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: constituted authority wasn't putting 
up the fight I was expecting. However, the parade, a 
spontaneous piece of business, did provoke suitable cli
max. 

"When the open-air celebration began to lag three 
members of the 1905 class (J. N. Edy, D. W. Coe and 
H. Welch, if memory serves) procured band instruments 
( 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 
dispelled the rabble-a beautiful exhibition of inherent 
power, a wonderful thing to behold." 

The "constituted authority" mentioned by Martin 
· was, according to other alumni, no less than President 
Jesse. 

Martin's room-mate mentioned above, Wray E. Dud
ley, 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, Uqiversity President and disciplinarian of the old 
school. The discipline committee made an investigation 
and penalized some of the offenders 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 
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ink, erection of a sign on the top of the columns, raids 
on any hapless lawyers caught leaving the Mule Barn 
on the night of the 16th and cutting of classes to a con
siderable extent on the 17th. For this, we were all cen
sured 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 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 University of Missouri and the School of 
Mines at Rolla. 

HURRAH FOR ST. PATRICK 
"I think the poster was a child of my brain but re

gardless of the author, it always seemed to me its promi
nine display on the campus 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 engineers 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.E., '05. He is evidently under the 
impression 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 lab
oratory course in electrical measurements, which met in 
the engineering building in the basement almost under 
the front steps of the building. This class was under 
the direction of Dr. 0. M. Stewart of the Physics De
partment. This day was one of those beautiful bright 
spring days when the temperature was warm and every
body felt more like going down to the river bank or out 
in the woods rather than staying indoors. 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 always inclined to kid the 
students 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 r~d-headed 
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 re
ply was something like this, 'You are Irish, aren't you, 
and this is the seventeenth of March. Didn't you know 
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that St. Patrick was an engineer?' 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 sug
gested that we meet after lunch over on Broadway and 
have a parade. So, the first thing after lunch a bunch 
of us met over on Broadway, I have forgotten just where, 
but there wasn't enough of us to have a parade such as 
we would like to have, so after some discussion we de
cided that we would concentrate on next year's St. Pat
rick's Day, declare a holiday and have a parade." 

The present writer is not able to evaluate this state
ment. 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 ac
count, has no recollection of the incident in Professor 
Stewart's class. It seems improbable 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 celebration of 1904 despite the fact that Charles W. 
Martin was Art Editor of the volume. The class his
torian of the '04 and of the '05 engineers each sings 
of the prominent part his class played in the establish
ment of the St. Pat tradition. 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' procla
mation 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 getting out the 
poster and cutting of classes. With eyes on their diplo
mas the coming June, and remembering the faculty dis
ciplinary actions of 1903, and with Professor Greene still 
emphatic in denouncing the whole business, the seniors, 
class of '04, were seemingly quite willing to have the 
juniors, class of '05, play the major role. Several of the 
alumni recall that they were "called on the carpet" by 
their engineering professors, but evidently the Discipline 
Committee took no action as a result of the 1904 celebra
tion. 
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As stated above, the first proclamation to appear in 
print is in the March 17, 1903, issue of the Columbia Tri
bune. For many years there hung in the office of the late 
Professor Weinbach a framed document which was thought 
to be the original 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 Professor Weinbach got the document 
is not known and Leo Brandenburger is no longer living. 

It will be noted · that the proclamation appearing in 
the March 17, 1903, issue of the Columbia Tribune is an 
edited version of the hand-written document. Curiously 
enough, this proclamation is not quoted in any of the 
early Shamrock issues which tell of the events of 1903. 

In an article printed in the Engineers Edition of The 
Independent , 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 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 
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honor, therefore, be it resolved that we, the stu
dents of the Engineering department 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 favorite color. 
That this order go into effect from this day 
forth through all time. That any engineer vio
lating this order be 'chi-chied.' " 

By order of committee. 

Signed 
Pres. Senior Class 
Pres. Junior Class 
Pres. Soph. Class 
Pres. Freshman Class 

The four class presidents named in the proclamation 
probably were not consulted. At any rate, Milo H. Brink
ley, 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 Brandenburger "claims" to have written the first 
proclamation. If Rollins had been present at the meet
ing on March 16 which Harris describes on second-hand 
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information, it seems strange that Rollins would not have 
made a stronger statement in 1905 as to the authorship 
of the quoted proclamation. 

In the annual editions of The Shamrock articles have 
appeared frequently p~rporting 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 mixtures of facts and 
fiction. With respect to St. Pat proclamations, The Sham
rock '06 states that on March 17, 1903, the sophomore 
class adopted the following resolution: 

WHEREAS, In the ranks of the engineering de
partment there are many of noble birth and _Irish 
blood, and 
WHEREAS, The ancestors of many of our illus
trious students come from Erin's Isle, and 
WHEREAS, St. Patrick was an Engineer, 
THEREFORE, BE IT RESOLVED, That the engineer
ing department take a holiday and attend the 
morning prayer in a body. 

This version of a proclamation is copied in the 
March, 1937, issue of The Shamrock, and, curiously, at
tributed to Leo Brandenburger, who was a senior in 1903. 

Mention has been made elsewhere to the proclama
tion which the 1906 Edy article says appeared in March, 
1902. 

In the March, 1934, issue of The Shamrock, the proc
lamation which was carried in the March 17, 1903, issue 
of the Daily Tribune is copied under a heading "Resolu
tion Adopted March 17, 1903." By 1934, however, the 
manuscript document was hanging in Professor Wein
bach's office 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 Brandenburger, who is supposed to have written 
the first proclamation, 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 Engineering Building on this 
historic morning beheld posted on the bulletin board this 
announcement: 

St. Patrick was An Engineer 
Holiday Today 

To this day no mortal knows by whom this announce
ment 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 proc
lamation which he or one of his classmates posted. 

To sum up the situation: The proclamation that ap
pears 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 treasured is probably the orig
inal draft. Brandenburger has always been given credit 
as the author of the 1903 proclamation, although his 
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own statement in the March, 1934, Shamrock does not 
support this conclusion. 

The poster issued in 1904 is preserved in the St. Pat 
display case. For many years subsequent to 1904, big 
posters in green ink were plastered on buildings, side
walks, etc., and the records mention many fights with 
the "Mules" over attempts to remove the posters. Sam
ples of many of the later posters are now filed with the 
St. Pat mementos. In recent years the use of posters has 
been discontinued. 

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 1t 
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 Hag
gard has to say of the celebration: 

"In 1905 the celebration was organized and photo
graphs are in existence showing the kowtow in front of 
the Engineering Building. The writer of this letter had 
been chosen to impersonate St. Patrick on this first oc
casion 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 Engineering Department 
marched to Chapel in a body. St. Patrick was in his 
regalia and scared. President Jesse might easily have 
decided to snatch the whiskers. However, nothing em
barrassing occurred and I remember that the speaker said, 
'I am not accustomed to speak in such a venerable pres
ence.' 

"After the kowtow there was considerable parading 
on the quadrangle and on Broadway and the celebration 
then broke up until evening when a ball of considerable 
magnitude was given in honor of St. Patrick. There was 
no entertaining in the laboratories 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. Pat
rick. I originated 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-existent in those days. I 
reemember 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 wl;liskers were hard to talk through. 

"If that original 'level' of St. Patrick's is still in ex
istence, 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." 
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Wray Dudley, B.S. m E.E., '05, has submitted the 
following account 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 cap
tain of the '04 football team, Homer H. Haggard, a top 
grade student, Tau Beta Pi, QEBH, etc., and a popular 
member of the '05 engineers, was persuaded 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 formation in front of the 
engineering building and as St. Pat appeared we all knelt 
down and were supposed 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 pos
ture as the 'Grand Kowtow' and some enterprising pho
tographer 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 spec
tators in the background, with amused smiles on their 
faces. 

"I have, always thought the ridiculous posture of the 
engineers in the Grand Kowtow caught the fancy of the 
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 us were 
disciplined and apparently the St. Patrick legend became 
firmly established on that occasion without the infliction 
of any punishment. Perhaps Prof. Defoe, always a be
loved friend of the students, exercised a charitable influ
ence on the committee. 

"The article in the March 18, 1905 issue of the In
dependent contains two sketches by my room-mate, Charles 
W. Martin, B.S. C.E., '05, which presents the first con
ception of the hieroglyphics 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 influence of his studies on the hieroglyphics 
chosen for reproduction on the mythical blarney stone 
as sketched by him, can be readily detected. It will also 
also be noted that according to Charley the faithful sub
jects of St. Pat were really expected to prostrate them
selves in the presence of the honored saint, regardless of 
surface conditions underfoot. 

"While the '05 Blarney Stone was purely a creature 
of our fancy and did not actually exist at that time, the 
succeeding class of engineers conceived the idea of pro
ducing one in cold concrete. I understand that Veit Hain, 
Homer K. Smith and other enterprising members of the 
'06 class were responsible for this addition. Further
more, 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 
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day for public view. To my mind, this was a unique and 
valuable addition to the ceremony and the men respon
sible for it deserve great credit for their originality and 
enterprise." 

The Charles W. Martin mentioned above has been 
very helpful to the present writer in preparing this story 
of the St. Pat tradition at Missouri. Here is what Mar
tin says of the 1905 affair : 

"The St. Patrick celebration of March 17, 1905, 
was a highly organized affair introducing certain fea
tures which have become tradition and dogma: the Blar
ney Stone; the Grand Kowtow; the knighting ceremony; 
the St. Patrick 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 this re
sponse to your inquiry. It's quite a document, and 1 
believe that Wray has presented a very good, a very fair 
picture. But in two particulars I find grounds for ad
verse comment : he failed to mention the St. Patrick song; 
he understated 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 following 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 in
cluded the issuance of a printed, for-free, St. Patrick day 
mag. of about twelve or sixteen pages, the production 
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 business and industry were displaying 
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 advance of its regu
lar Friday date line. Among the items therein published 
were a drawing by me of the Blarney Stone ( a figment of 
my imagination) and an accompanying story of its dis
covery by excavators and the deciphering of the hierogly-
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phics 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 
Independent. The staff was good ( there you are), and we 
produced a pile of stuff. I do recall that J. N. Edy com
posed 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 publication in 
the 1905 Savitar, or whatever; and I hit upon an eight
line jingle which, with slight modification 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 in
dividuals 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 upright at the Sigma Chi house 
to really give-off organized dissonance. The song 'When 
Johnny Comes Marching Home,' a hangover from Span
ish-American war days, was a favorite with Wray Dudley; 
at the drop of a hat he could let go with a very passable 
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 prduced 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, re
call the time, the place, and the occasion." 

The '05 Savitar carries a full account of the celebra
tion, written 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 battalion of four companies, composed 
of the four classes in the department, and dubbed the 
'Guards of St. Patrick', departed for the campus march
ing to the majestic and inspiring strains of 'The Wearing 
of the Green'. Williams and Edy made up the musical 
feature and to say that they did their part up 'green' is 
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putting it lightly. After attending the exercises at con
vocation the 'Guards' repaired to the Engineering Build
ing where the grand 'Kow-Tow' was held. This formed, 
probably, the most impressive 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 impro
vised transit as if in a solemn benediction, dedicated and 
forever consecrated St. Patrick's Day as a holiday to be 
set aside by the Engineering Department for the observ
ance of the ceremonies enacted and established on this 
occasion. The battalion was next reviewed on Broadway 
by St. Patrick and after 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 clos
ed the festivities. If the anniversaries of this innovation 
are as successful as the initial one, its perpetuation i, 
assured." 

The March 18, 1905, issue of The Independent was 
an Engineers' Edition, printed ih 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" ( see 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 compare Martin's sketch of 
what the planned Kowtow was to be with the photograph 
reproduced herein. The hieroglyphs on the "Sacred Tab
let" 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 Proclamations-RAC.) 

Included in this March 18, 1905, issue of The Inde
pendent are two 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 Braugh-Rah for the Engineers. 

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 Braugh-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. 
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It will be noted that as of 1905 St. Pat was not cred
ited with invention of the Calculus or the slide rule. 

The other songs 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, notably: 

a) A successful parade. 

b) The appearance of a St. Patrick. 

c) The Grand Kowtow. 

d) A mythical "Sacred Tablet". 

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 knight-
hood. 

c) Granting of diplomas to those knighted. 

d) The first issue of The Shamrock. 

e) The first "Campus Stunt", and airship bearing 
St. Patrick. 

f) A St. Pat's ball in Academic Hall. 

g) Three additional verses to the "St: Patrick Was 
An Engineer" song, and three more St. Pat poems. 

h) The edict "To the Faithful". 

A big poster printed in green ink announced that St. 
Patrick had arrived, "Snakes, Mules and all other ob-
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noxious creatures take notice." It stated that whistles 
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 Independent of March 24, 1906, describes the events 
of the previous week. Mention is made of: 

a) The firing of a cannon, ringing 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) followed 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 company formation, 
wearing green sashes and carrying shillelaghs. Company 
captains were Ernest R. Dinkle, '06, Charles W. Seibel, 
'07, Ewing L. Lusk, '08, and Albert 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. (Pic
tures taken of the Kowtow show snow on the ground. 
HAC.) 

g) The knighting of the seniors and issuance of di
plomas. 

h) The St. Patrick's Ball in Academic Hall in the 
evening, with the St. Pat's airship suspended between sec
ond and third floors. 

The Alumni Quarterly honored the occasion with an 
Engineering Supplement issue. 

The diplomas read: 

"Know all min by these Prisints That 
.......................................... has for four years been a !'ya! 
mimber of the GUARD OF ST. PATRICK and 
a faithful b'y in Ingineering; that he cuts his 
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classes j'yfully on the day o' me name, and is 
iver ready to do homage to his patron Saint. In 
ricognition of which sirvice he is h~reby 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 Ninteeen 
Hundred and Sixth, and of me sojurn at the 
University of Missouri the Fourth." 

Signed and Sealed 
his 

St. 1r Patrick 
mark 

The Shamrock mentioned in the poster was issued as 
a pamphlet in a green cover ( about 4" x 7") and printed 
in green ink. It it dedicated on the flyleaf "To St. Pat
rick the perfect integral whose first derivative was an en
gineer." The booklet carries articles purporting to be the 
histories of the 1903, 1904 and 1905, those of the 1903 
and 1904 being mixtures of fact and fancy. Several poems 
are included, the first being: 

"Let Profs do their worst, there are moments of joy, 

Bright dreams of the past which they cannot de-
stroy; 

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 error in printing), but adding new 
ones. By 1906 it appears that additional "discoveries" 
regarding the Saint had been made, such as "he invented 
the Calculus and handed it down direct to us." It ap
pears also that "he was conned in Chemistry and in sen
ior English got a 'C'." Judging from the diplomas he 
issued in 1906, the "con" should have been in English. 
The Shamrock '06 closes with an admonition 
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"TO THE FAITHFUL" 

"Let the 'Kowtow' be maintained 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." 

The Blarney Stone 
As related above, the facetious article by one "Leto" 

which appeared in the 1903 Savitar, states the words 
"Erin Go Bragh" meaning "St. Patrick was an Engineer'' 
were found by Rooney-the-Mick in old Erse Chronicles. 
This legend was evidently soon forgotten and another 
one regarding St. Patrick 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 Blarney Stone, but was des
ignated as the "Sacred Tablet". This "Sacred Tablet" 
was a mythical, green marble slab, existing only in the fer
tile imaginations of the engineering students. As early as 
1905 the invention had been, in Patent Office parlance, 
"constructively reduced to practice," i. e., a detailed 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, official pub
lication of the students and alumni of the University of 
Missouri at that time. The sketch is copied below. 
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The cut shows only one side of the "Sacred Tablet". 

The March 18, 1905, issue of The Independent men
tioned above was printed in green ink, and was a special 
Engineers Edition. The Editor-in-Chief for the special 
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edition 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 appears 

the above-mentioned !>ketch of the mythical "Sacred Tab
let" 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 "surveying the Emerald Isle", al
though the transit he uses in the sketch looks a bit modern. 

Beginning on page 4 is an article signed "H., '05", 
the author presumably being Homer H. Haggard, 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 "Sac

red Tablet". The article is quoted in full: 

ST. PATRICK WAS AN ENGINEER 

"To the unsophisticated the conglomeration of hiero
glyphics appearing in the accompanying cut means noth

ing but to those who have dived deep into hidden things 
it means much. It is a facsimile 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 stumbling block to guns 
and sons of guns of translators and even now their mean
ing is obscure to all except the Faithful. Ever since the 
stone was unearthed scores of engineers have burned the 
mid-night kilowatt and Bull Durham trying to Sherlock 
the riddle. They applied to it every known law of mathe
matics from the three fundamental operations to the 
Theory of Functions and the flow of liquids down smooth 
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 solving 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 interested in 
fossils and things primeval have gone to lectures, disser
tations and elaborations on 'Excavations in the Far East,' 
'The Remains of Babylon' or the 'Origin of the Brick 
Bat' ( said lectures being infinitely deader than the fos
sils), little dreaming that in their very midst was an ex
cavated puzzle that could give 'Recent Discoveries in 
Crete' cards and spades and beat them balling-up trans
lators. 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 unlocking 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 
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infinite series converging four degrees and twenty minutes 
northwest of Dublin, Wray Dudley discbvered that the 
snake and hod, being interpreted, mean 'Saint Patrick.' 

This was the opening wedge. Sunny Jim Barnes imme
diately applied the theory of least squares to Dudley's 
series and, integrating from Ireland to the bench mark 

on the Engineering 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 department quickly finished the work. 
Interpreted, the Sacred Tablet reads as follows: 

" 'Lo, I am Saint Patrick and an engineer. The 

Spirit now moveth me to speak and I will write my say
ings 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 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 na
tion 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 shelallah that 
I give unto them until he becometh as a Iamb. Yea, ver

ily, I say unto you they shall tame the wild asses. 

" 'Upon the spot where r now stand, even, though 
the "Professor of Physics" hath never yet run his wheel

barrow over it, I see in the dim distant future a multi

tude of the Faithful. Mightily do they yell for me and 

the day set apart for me, even me, the first engineer. 

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 approaching 

with such gas-engine snorts and cornfield strides? Why 

looketh he so wild and why paweth he the air so fran

tically with his hand and a half? What do I hear him 

say? "Upon whose authority 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; 
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murder college spirit." Alas, that my day should be pro
faned 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 for
mer 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 com
mittees 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 
bu,t not drink for the deeds done in the body." 

" 'A year has passed and my followers are stiH strong 
in the faith though divers memi:krs of the faculty tell 
them I am mythical 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 followers, even the tribe of mechanics, though 
they were slaves to the Greene, did murder college spirit 
by going to classes. Yea, verily, their hearts became as 
those of chickens. 

"'Although ingratitude tireth me like Doctor Brown's 
lectures and giveth me a pain like freshman English, 
yet will I forgive them for their loyalty when I again 
appear in the 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 Emerald Isle. Down NiPth street 
shall I run my line and show the editor of the catalogue 
how to build a walk thereupon for the lack of which I 
see the Faithful are sorely vexed. I shall also demon
strate that matter is indestructible and that there is, there
fore, 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 "Hemphill & Welch" left the ranks ahead 
of time to become "Surveyors, Civil Engineers and Real 
Estate Brokers"; and what the baldheaded Ross did with 
that D. Prof. Williams handed him. I must look in the 
sands of time for the footprints 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 Anderson 
thought it was wrong to run all the machinery in the 
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Engineering building while the Legislature was here. Pror 
Izzy! I am puzzled about that trip of Hart's and O'Ban
non'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 athletics of the University are distilled 

First Kowtow 

and sterilized. I must run the snakes out of the buck
bushes around the campus and last, but not least, I must 
bless the Faithful. 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 ~hall I re
turn again upon the day set apart for me and admonish 
each of the faithfµl 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. 

One is led to remark that if the hieroglyphs which 
appear in Martin's sketch are correctly translated in Hag
gard's lengthy article, then St. Patrick was in command 
of a most economical kind of writing. 

• 
Some members of the class of 1906 evidently were 

not satisfied with a mythical "Sacred Tablet" and pro
ceeded to cast one of concrete. An account of this job 
is told in a communication from William Harris Floyd 
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III, B.S. in E.E., '06. According to Floyd, a group of 
senior electricals in 1905-'06, fell into the habit of meet
ing frequently to pool their efforts in covering the study 
assignments of the senior electrical course. This group 
organized the Steinmetz Club. The charter members are 
listed in the '06 Savitar as: Veit Aull Hain, William Harry 
Floyd III, Homer Kephart Smith, Lindley Gilmore Cole
man, Robert Lee Baldwin, Harry Edward Bagby, and 
John Eaton Richardson. Floyd says this group cast a 
Blarney Stone in concrete, with suitable symbols on both 
faces, the dimensions of the block being approximately one 
foot by two feet by four inches thick. 

The Steinmetz Clu.b may have originated the idea of 
casting a concrete "Blarney Stone", but Floyd's account 
presumably gives too little credit to Veit Aull Hain for 
the execution of the project. In his history of "Engineer
ing at the University of Missouri" Weinbacn says, "It was 
in 1906 that the 'Blarney Stone' bearing the marks of 
evidence that St. Patrick was an engineer was 'discovered' 
by Viet Aull Hain of the class of 1906 during the exca
cations for the foundations of the engineering annex build
ings." Weinbach, of course, is speaking of the tradition, 
but he overlooks the fact that the earlier "Sacred Tablet", 
revealing that "St. Patrick was an Engineer", had been 
found, according to legend, where Hain is reported to 
have found the "Blarney Stone". The legend which at
tached to the "Sacred Tablet" in 1905 was carried over 
to the tangible "Blarney Stone" of 1906. 

Here is what Veit Aull Hain himself has to say: 

"By the spring of 1906, the plans for the Saint Pat's 
celebration had become well organized, various classes ap
pointed committees, to get together, as a central com
mittee, to organize stunts and make general plans for a 
real Saint Patrick celebration; this is the original St. Pat's 
Board, which functions to this day. I was on this com
mittee as a representative of the Senior Class. At one 
of the committee meetings it occurred to me that we had 
made assertions as to the history of Saint Patrick, that 
he was an engineer, and that we lacked the proper docu
mentary, or monumental proof of this fact, and that in 
order to preserve it to future generations, something in 
the way of tangible proof should be created. There had 
been a sketch in the previous year's Independent, present
ing a picture of a supposed Blarney Stone, and I had in 
mind materializing this stone. I made the suggestion to 
the committee, and it was immediately adopted and I 
was delegated to prepare such a stone. 

"At that time I was taking some research work, in 
the High Potential Laboratory, and had a key to it, and 
did much of my work at night, and was the only student 
using the laboratory at that time, so I had ample oppor
tunity to pursue my artistic work. I prepared two boards 
and bent weather proof wire into the designs I wanted, 
stapled them on the boards and filled the space between 
the wire and boards with putty. One side I followed 
pretty much the design that appeared previously in the 
Independent, but the other side is the product of my own 
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fertile brain; naturally I applied the figures to this board 
as they would be normally but, they were reversed in the 
molding process, which can be seen, for instance, in the 
'dx/dy' and other figures on this side of the 'Blarney 
Stone'. When I was ready to cast the stone, I got the 
assistance of my good friend, Homer (General) Smith, 
now District Engineer of the Westinghouse Company, here 
in Chicago, L. G. Coleman, now deceased, and Harry 
Bagby, now of Tulsa, Oklahoma; we were all senior 
engineers. I don't know how it is at the University now, 
but in my day there, keys were available to any building, 
or room, in the University, to the students in the 'know', 
so t}:iat we had no trouble in getting the necessary mate
rials, cement, sand, and steel reinforcing bars, for our 
work. Tradition has it, that I put a pint of whiskey in 
the stone, as to this I will stand mute; but, if I did, it 
is approaching a ripe old age by now. 

"When I unmolded the stone, it looked entirely too 
new, so I took a hammer and proceeded to antique it. I 
have a few chips, from this stone, in my possession now. 
This stone created quite a sensation during the celebra
tion, and as this was the first year that diplomas were 
issued conferring the Knighthood of Saint Patrick, it was 
required as part of the ceremony that the recipient of 
Knighthood kiss the Blarney Stone at the time he was 
dubbed Knight. 

"This is about all I remember of the celebration of 
Saint Patrick's day of 1906. After the day's celebration 
I took charge of the stone and transferred it back to the 
High Potential Laboratory, for fear that the 'Mules' (as 
we called the lawyers in those days) would secure it. 
There was very intense rivalry between the engineering 
students and the lawyers. 

"About three or four weeks before Commencement, I 
decided that the stone should be buried and a motley 
procession of some twenty-five or thirty engineering stu
dents, properly reinforced with beer and sandwiches, form
ed an evening procession to a bonfire in a catalpa grove 
near the golf links, where the stone was interred with 
honor and decorum, to the accompanying blaze of our 
most hated text books." 
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In the illustrations below the two faces of the con
c;rete Blarney Stone are shown. It will be noted that one 
face copies more or less closely the hieroglyphs shown on 
the Martin sketch. From the manner in which Hain says 
he made the concrete Blarney Stone it is obvious how this 
reversal came about. 

Hain and · his associates invented the hieroglyphs on 
the face not shown in Martin's sketch. It will be not
ed that this face is also a mirror image of a sketch from 
which it was copied, and some of the symbols, particu
larly the (; x d y suffers from this reversal. 

The highly fanciful interpretation of the Martin hie
roglyphs by "H. '05" evidently did not impress him. If 
one looks at the Martin sketch objectively it is seen that 
the symbols require very little "translation". Likewise the 
reverse side of the concrete Blarney Stone bears symbols 
which are not foreign to practical engineering, although 
Hain was not the artist that Martin was. 

Ever since the first material representation of the 
Blarney Stone appeared in March, 1906, there has been 
considerable secrecy and much speculation as to where it 
has been hidden between St. Pat celebrations. Veit Hain, 
who cast the first Blarney Stone, states where the stone 
was hidden in the spring of 1906. Alfrey B. Labsap, 
B.S., in C.E., '07, says, "We used to hide it in the tunneJ 
which contained the steam pipes leading to other build
ings. In fact we had access to the Law Building through 
the same tunnel." The Law Building mentioned by Lab
sap was at that time one of the red brick buildings across 
the campus from the Engineering Building. His account 
of hiding the stone probably refers to what happened aft
er the 1907 celebration. 

The late Professor Weinbach once told the present 
writer that in later years the Blarney Stone was returned 
each year by railway express from some distant city. 
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Wherever it has been hid each year, the secret has 
been well kept and today very few people know what 
happens to the stone between St. Pat celebrations. This 
is in keeping with the tradition begun in 1906. 

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 University of Missouri. On April 
3, 1906, the senior engineers were invited to a reception 
by the senior women students in the Academic Depart
ment. The affair was held on the third floor of Academic 
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 followed St. 
Bridget and her attendant, the latter bearing the "Sacred 
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. Brid
get in ladylike fashion, and kissed the Sacred Stew Kettle. 
St. Bridget, using a rolling pin, dubbed each a "Maid of 
St. Patrick". 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 re
peated in succeeding years. 

( Continued on Page 36) 
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Why greater strength weighs less and less 
CAN YOU MAKE three pounds of steel do the work of four . . . 
and stay on the job longer? The answer is YES, with alloy 
steels-steels that are combined with small amounts of other 
metals, such as chromium, vanadium, and zirconium, to 
develop or increase desired qualities. For example, it's the 
element, chromium, that gives the stainless nature to steel. 

So great is the improvement in steel, when alloy agents 
are used, that a freight car of alloy steel can weigh 25% less, 
haul heavier loads, yet stay in service much longer than 
similar cars of ordinary steel. Alloy agents not only increase 
the strength of steel, they also extend its life through reduc
tion of destructive factors such as rust, corrosion, and wear. 

The use of better materials to make steel go farther and 
serve longer is especially vital to all of us .•. with steel 
mills unable to catch up, and ore supplies dwindling. 

Industrial gases have a big role in steel's better per• 
formance, too. Compress~d oxygen aids in cleansing the 
molten steel ... the oxy-acetylene torch cuts steel sections 

to size-and welds them together if desired. Finished steel 
articles are given a harder, longer-wearing surface through 
"flame-hardening." And carbon, in the form of electrodes, 
makes modern electric furnaces possible ... with their out
put of high quality st~els. 

The people of Union Carbide produce these and related 
materials for improving steel. They produce hundreds of 

· other materials for the use of science and industry-to the 
benefit of mankind. · 

FREE: Letus sendyouthcnewillustrated booklet, 
' fProducts and Processes," which shows how 
science and industry use UCC's Alloys, Chem
icals, Carbons, Gases and Plastics. 1 ust write-

UNION CARBIDE 
.AND CARBON CORPOR.A.TIO.N 

30 EAST 42ND STREET 00 N.EW YORK 17. N . Y. 

Trade-marked Products of Divisions and Units include --------------
ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys • PREST-0-LITE Acetylene • LINDE Oxygen· 

BAKELITE, KRENE, VINYON, and VINYLITE Plastics • SYNTHETIC ORGANIC CHEMICALS • PYROFAX Gas 

ACHESON Electrodes • NATIONAL Carbons • PRESTONE and TREK Anti-Freezes • EVEREADY Flashlights and Batteries 
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The Queen 
( Continued From Page 7) 

THE ATTENDANTS , 

Mary Sumner, 18, is from Memphis, Tennessee, where 
she attended St. Mary's Episcopal School. Although Mary 
is a science major at Stephens, she has an abundance of 
artistic ability being a glee club soloist and a member of 
the dramatics club. Mary is a member of the Delta Al
pha Delta sorority. 

Mary Denny is 18, a Junior at Stephens, and calls 
Reno, Nevada her home town. Sh!;! is one of the more 
cosmopolitan of the attendants having traversed the U. 
S. several times with her father who is moderator on the 
A. B. C. radio program, "Town Meeting of the Air." 
Mary wants to follow her father's lead in radio and is 
preparing herself accordingly at Stephens. 

The five sweethearts in the ME lab. Reading from left: 
Doris Eisenstein, Martha Mars, Mary Denny, Mary Sumner, 
and Queen Barbara Wigginton. 

Martha Mars is 18, comes from Philadelphia, Mis
sissippi, and lives in Hatcher Hall at Stephens. She is 
a member of the Sigma Alpha Chi sorority and is a re
tailing major. After graduation, Martha wants to become 
a buyer for a department store. Martha's extra-curricu
lar interests include riding in horse shows at which she 
is evidently quite proficient, having won several prizes. 

Doris Eisenstein is unique among St. Pat's queen 
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attendants this year in that she is the only one represent
ing M. U. ·she is 19, comes from Mexico, Mo., and there 
attended Warrenton High School. Doris is a sophomore 
in this, her first year at Mizzou, having attended Cen
tral College in Fayette last year. She is active in the 
A. W. S. and also finds time for volunteer Red Cross 
work at the Cancer Hospital. A psychology major, Doris 
wants to go into social work after graduation. Judging 
from outward appearances, a social life certainly does 
seem to be forthcoming. 

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 school year. 

The first mention of a Queen of 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 re
cent 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. 

I 

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 VanVliet 
1927-Miss Louise Chandler 
1928-Miss Marguerite Smith 
1929-Miss Virginia Estes 

· 1930-Miss Marian Hockensmith 
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 Stevenson 
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 Danforth 
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Mercury, "messenger of the gods," was slow compared with 
Ultrafax-which moves at the speed of J.iaht, 

Thi• 1ne11enger 
cf eHVelS (1 lrll1fon Worc/s Cl mintne 

Recently, at the Library of Congress, a 
distinguished audience saw documents 
flashed across Washington by a new 
means of communication ... and repro
duced before them in facsimile. 

This was Ultrafax in action-a super-fast 
television communications system developed 
at RCA Laboratories. Reproductions of any 
mail.:...personal, business, or military ... in
cluding police descriptions, fingerprints, bank 
drafts, government records-can travel at 
186,000 miles a second I 

Material to be sent is placed before an 
RCA "flying spot" scanner, and transmit
ted by ultra-high frequency radio signals. 
Miles away the pictures appear on a pic
ture tube and are photographed. Nega
tives are ready for printing or projection 
in 40 seconds . 

Eventually, when Ultrafax comes into 
commercial use, a complete Sunday paper
every word, and every single picture-may 
cross America in 60 seconds ... a letter in 
the twinkling of an eye. 

Science at work ••• 
Ultrafax is but one of scores of major 
achievements pioneered at RCA. Labora
tories. This leadership in the fields of 
science and engineering adds value be
yond price to any product or service of 
RCA and RCA Victor. 

Examples of the newest developments in 
radio, television, and electronics may be seen · 
in action at RCA Exhibition Hall, 36 W. 49th 
St., N. Y. Admission is free. Radio Corpora
tion of America, Radio City, N. Y. 20. 

Continue your education 
with pay-at RCA 

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

• 
RAOIO ~ORPORA'l'IOIII J AMIRl~A 

World Leader in Ro~o - Rrsr in 7elen:Slon 
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THE ST. PAT CELEBRATI(?N OF 1907 
( Continued from page 32) 

March 17, 1907, fell on a Sunday and the celebration 
was therefore staged on Monday, March 18. The March 
23, 1907, issue of The Independent describes the cere
monies in an article headed "St. Patrick was an Engineer". 
Amongst the illustrations are pictures of Homer H. Hag
gard, '05, the first St. Patrick representative, Carl P. Hoff, 
'06, the second one, and Donald J. Wheeler, '07, the latest 
one. A cut shows the parade coming onto the campus 
through a big arch built at the north side of the cam
pus, and another pictures the Grand Kowtow. 

The class company officers were dressed in .white with 
green trimmings. The Blarney Stone was borne in a 
man-drawn, old Irish cart. The diplomas were carried 
in a hod. L. E. A. Kelso was Master of Ceremonies and 
ordered the Kowtow. As a part of the ceremonies, Pro
fessor John R. Scott recited a poem in Irish brogue, end
ing with St. Patrick's declaration that he "shtarted engi
neerin' ." 

The high point in the 1907 celeration was that Pro
fessor Arthur M. Greene, Jr., who had so fiercely resent
ed 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. Pat
rick." 

President Jesse, who had tried, with some success, 
to end the class cutting in 1903 and 1904, had so far re
lented by 1907 that he not only approved the March 17 
holiday for the engineering students, but he granted the 
whole University an hour of recess during the morning 
ceremony on the campus. 

The second issue of The Shamrock appeared, dedi
cated to Arthur 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 celebrations have been describ

ed in foregoing pages. Obviously it will not be feasible 
in the present record to give detailed accounts of the cele
brations from year to year through the long period since 
1907. Miscellaneous items connected with subsequent 
.years will now be mentioned, and later an account will 
be given of the events which at present make up 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, surrounded 
by husky bearded guards. The seniors wore caps and 
gowns. Clay pipes and shillelaghs 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, wearing helmets with long green plumes, added 
color and pomp. An Irish castle was built on the campus. 
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1909-St. Pat's mounted guard was made up of 20 
alumni knighted in previous years. Classes marched in 
military formation. 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, scattering paper shamrocks. 

1910-An 18-piece, all-engineer band led the parade, 
the band members dressed in white suits with green trim
mings. The University Missourian reported the celebra
tion entitled "Out of the Mule Came Shamrocks." This 
refers to a paper and wire 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 released a banner carried on a parachute. The 
University Missourian reporting the celebration features 
the laboratory exhibits shown after the knighting cere
monies. 

1912-The University Missourian's report of the 
celebration is headed "Lady of St. Patrick Rode in Pa
rade." The lady was Mrs. Allerton Barnes, nee Mary E. 
Stevens, who contributed the clever sketches and verses to 
several of the early Shamrock issues. Following the knight
ing ceremonies the engineers staged a vaudeville in the 
Auditorium of Academic Hall. 

1913-Chief interest in the parade, that of small boys 
in particular, centered in "Dr. Dippy" who occupied a 
green cage. When "Dr. Dippy" escaped from the cage 
his antics were greatly appreciated by the younger spec
tators. A "wireless sending station" put St. Pat's orders 
on the air. 

1914-The St. Patrick representative of the year was 
an engineer bearing the appropriate name Gallagher. The 
knighting ceremony was conducted at the "stone" arch 
bridge which the civil engineers had built in a small ra
vine near Switzler Hall. The Knights of St. Patrick in 
Pittsburgh, Pa., celebrated at a smoker. 

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 
and burned it. After the knighting ceremony the engi
neers moved the scene of battle to the Mule Barn. Dean 
James and Daddy Defoe finally quelled 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 tall, bril
liantly illuminated Eiffel tower. 

1918-A service flag bearing 150 stars was dedicated. 
Some students from the University of Oklahoma were sent 
to Missouri to be knighted. 

1919-The ceremonies on the campus centered at the 
Engineers Memorial between the Engineering Building and 
Switzler Hall. A reception was held in the Engineering 
Library. 

1920~ The knighting ceremony was at 6 p. m., at a 
large illuminated shamrock set up on the campus. 

( Continued on Page 39) 
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KNIGHTS OF ST. PAT 
( Continued From Page 9) 

inestimable aid to the men of the College. She has al
ways been willing to supply that much needed feminine 
slant on many of the activities and plans of the Club 
and of the men in the College. In a strictly ( or practi
cally so) masculine society as found in Engine School, 
that touch has been of great value in instances too nu
mer9us to mention. 

At present, Miss Toler is occupied to a great extent 
with her work as Placement Officer of the Engine School. 
It is through her hands that the letters from the various 
corporations looking for engineers pass and it is to her 
credit that these interviews are handled with a minimum 
of confusion. 

We, the members of the Engineers Club, and the 
Shamrock staff, say, Thank, you, Lil, it wouldn't have 
been half as nice here without you. 

* * * 
Veit Aul Hain, discoverer of the Blarney Stone, and 

one of the small group who directed the first organized 
St. Pat celebrations, returned to the Engine School to 
receive the acknowledgement and thanks of the Engineers 
Club for his discovery and to be dubbed a Knight of St. 
Patrick. An account of the discovery of the Blarney 
Stone will be found in the History printed elsewhere in 
this magazine. 

Born in Boonville, Mo., in 1885, he graduated from 

Boonville High School in 1902 and entered the Univer
sity the following fall. He graduated from the University 
in 1906 with a B.S. in E.E. and received the degree of 
E.E. in 1910. 

After leaving . the University, he joined the Testing 
Department of the General Electric Company in Schenec
tady, N. Y. While there he became head of the Trans
former Testing Division. In 1909 he was transferred to 
the Chicago District Office of G. E. and was manager of 
the Motor Control and Voltage Control Departments. 
During this period the first developments of electrical in
dustrial heating occurred and he was prominently identi
fied with this development. 

. In connection with the heating work, a knowledge of 
metallurgy was essential so he took a four-year night 
course at the Illinois Institute of Technology in Chicago. 
Since that time he has been primarily engaged in the 
Metallurgical and Mechanical Engineering Fields. 

In 1922 he was appointed District Manager of the 
Western District of the George J. Hagan Company, Pitts
burgh, Pa. He became a member of this firm which 
manufactures large industrial furnaces. He remained with 
the firm until 1933 when he became associated with Dr. 
F. A. Fahrenwald in the founding of the Fahralloy Com
pany of Harvey, Illinois, makers of Heat Resisting and 
Corrosion Resisting Steel Castings. 

He later became Sales Manager of the Flinn and 
Dreffein Company of Chicago, manufacturers of Steel 

-~-1111 - Additional steam for power generation at the Hudson 
World's 
Largest Boiler 
for 

Avenue Station of Consolidated Edison Company of 
New York, Inc., will be supplied by the World's most powerful 
boiler-now on order. High as a 14-story building, it will have a 
continuous output of 1,300,000 lbs. of steam per hr.-25% more 
than its nearest rival also on order 
for the same utility. The volume of 
water converted hourly into steam 
by this unit would fill over 2½ mil
lion tall tumblers-enough to serve 
8 glassfuls a day to every resident in 
Greater New York City; its hourly 
coal consumption would heat an 
average home for over 6 years! 

Making boilers that make history 
is an BO-year-old story· with B&W. 
So, too, are pioneer advancements 
in many other fields. 

Through its great diversity of 
progressive activities B&W offers 
unusual career opportunities to 
technical graduates in research, en
gineering, production, sales and 
other vocations. 

c~, 

{{i!} 
'ti_,;y 

THE BABCOCK & WILCOX CO. · 
IS Liberty Street, New York 6, N. Y~ 
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· World's Largest 
Steam-Electric 
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SUPERIOR QUALITY 

DEPENDABLE SERVICE 

Say it with Flowers 

From 

Columbia's largest growers of choice flowers 

STORE 

16 S. NINTH ST. 

GREEN HOUSES 

WEST BLVD. 

price $24.95 

POST SLIDE RULES 
with book . of instructions 

$5.95 

THE BARGAIN STORE 

14 N. 8th St. 

Mill furnaces, and was president of the Company until 
his retirement, January 1, 1949. 

Since his retirement, the originator of the Blarney 
Stone has been taking his ease on his cotton plantation 
near Jonestown, Mississippi. He married Miss Sally
Phillips Rector in 1914 and has two sons, both of Oak 
Ridge, Tennessee. Veit Aul Hain, Jr., is a Law graduate 
of the University of Virginia and Elias William Rector 
Hain is a graduate of the Illinois Institute of Technology, 
in M.E. 
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Sallie Grant, Office Manager of the Admissions Of
fice of the University, has been one of the most valuable 
aids of the Engineers Club in their activities. Always 
pleasant and helpful when we've been in a spot, the En
gineers Club is indeed honored to be able to number 
Miss Grant among the Ladies of St. Patrick. 

Born in Centralia, Miss Grant came to Columbia in 
time to enter the second grade of Grant School. She was 
graduated from Columbia High School and entered. the 
University, receiving a B.S. in Education in 1932. 

Following her graduation from the University, Miss 
Grant enrolled at Stephens College as a special student 
in Music and Art. 

While a student at the University, Sallie was a mem
ber of Chi Omega, social sorority, Delta Phi Delta, hon
orary art fraternity, Zeta Sigma, honorary Intersorority 
organization and WSGA. 

She has been associated with the University since 
1937 in the Registrar's Office and the Office of Admis
sions. She was assistant to the Registrar at the Branch 
Summer Session located at the School of Mines and Metal
lurgy in Rolla for the summer sessions of 1938 and 1939. 

Sallie's aid, encouragement and advice has been of 
great help to the Engineers of Missouri, and we hope that 
future Engineers will also benefit from her interest in 
them and their activities. 

* * * 
Mack M. Jones, Chairman of the Agricultural Engi

neering Department of the University, has, at odd times 
in his life, been mechanic, farmer, author, professor, and 
soldier. One of the better known authors of the McGraw
Hill Company, he has written three books on farm shop 
practice, one of which has been translated into Portu
guese for use in South America. 

He was born in Missouri and grew up on a farm in 
northern Oklahoma. A country school product, Mack 
graduated from the University Preparatory School in 
Tonkawa, Oklahoma. He entered the University of Illi
nois and received a B.S. in Electrical Engineering in 1918 
and an M.S. in Agricultural Engineering from Iowa State 
College in 1927. 

He came to the University as an instructor in agri
cultural engineering in 1919 and served successively as 
assistant professor, associate professor, and professor in 
that department until 1948 when he became Department 
Chairman. His work in the Department has been pri
marily development and teaching of courses in farm pow
er and machinery and in the application of electricity to 
agriculture. 

In addition to his books, Mack is the author of sev
eral bulletins and circulars of the Missouri Agricultural 
Experiment Station and Agricultural Extension Service, 
dealing with farm power, machinery, and equipment. 

He is an ardent amateur photographer, and, when 
not writing or puttering in his basement workshop he is 
taking home movies. He has incorporated much of his 
photographic work in his books and boasts of some "su
per" vacation movies. 
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ST. PAT CELEBRATION OF 1907 
( Continued From Page 36) 

1921-"Engineers Week" was established and several 
sp{;akers held forth. One . of the floats in the parade de
picted the proposed "Union Building." 

1922-The first parade staged in evening. Six law 
students attacked St. Pat in the parade and took his 
scepter. 

1923-The parade was again in the evening. Floats 
depicted history 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 dis
-tributed at the hall. 

1924-All the usual features. The fifth annual con
vention of the Association of Collegiate Engineers 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 followed 
by laboratory exhibits. 

1926-All the usual features. Cuts in color appear
ed in The Shamrock for the first time. 

1927-There was a cold and drenching rain at time 
of knighting ceremonies on March 19th. A freshman skit 
was staged after the ceremony, under direction of Miss 

1946 Campus Stunt. 
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... Rope-stranded conductor gives ex

... treme flexibility to portable cables 

Segmental conductor redum skin .. 
effect, Increases current rating ., 

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

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

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 build
ings on the campus. The B&P A School was represented 
by three balls. 

During the knighting ceremony the law students up
. set the oil derrick on the campus. 

1929-A green flag honoring St. Pat was mounted 
over the entrance to Jesse Hall, with engineers on guard 
to prevent its removal by law students. 

1930-All the usual features. 
1931-St. Pat landed from an airplane at the Mu

nicipal Airport. 
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. 

Five law students kidnapped the St. Pat Queen Sat
urday afternoon 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 annual was published. 

1934-Evidently this was the first year in which an 
attempt was made to keep secret the identity of the stu
dent playing the role of St. Patrick. 

1935-All the usual features. 
1936-The list of honorary knights included the Pres

ident of the University, the Dean of the College of Engi
neering and the Business Manager of the University. 
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The Shamrock 

From 1906 to 1933, inclusive, the engineering students 
at Missouri published annually in March a pamphlet 
known as The Shamrock. 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 little in format 
but devoted exclusively to the St. Pat's affair. They 
abound in verses, many concerning St. Pat himself. Be
ginning in the 1907 issue and continuing for a number 
of years Miss Mary E. Stevens contributed dozens of 
clever little sketches and a number of the poems. Her 
picture appears in the 1910 Shamrock, the 1911 Shamrock 
is dedicated to her and she was made a Lady of St. Pat
rick presumably in 1912. 

The 1912 issue was in a larger format, about 5" by 8" 
but still devoted mostly to the St. Pat doings. The be
ginning 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 de
voted 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 ap
propriated by a · new magazine published by the students 
of the College of Engineering, and no more of the annual 
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 established in 
1931 under the title The Engineers Monthly Bulletin. 

The issues of the annual Shamrock from 1906 to 1933 
naturally contain many items pertinent to the present 
story. A complete set is one file in the Engineering Li
brary. They are dedicated to the following : 
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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 Engineer" stand for the 
height of excellence and ability. 

1913-0ur Girls. • By "our girls" we mean our moth
ers 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--0ur President, Woodrow Wilson 
1919-Engineers of Missouri who have died in the 

service of our nation 
1920-The Missouri Valley Champions of 1919 
1921-Dean E. J. McCaustland 
1922- The Engineering Faculty 
1923-Guy Doric Newton 
1924- James 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 
1929-0ur Mothers 
1930-Professor Harry K. Rubey 
1931-Professor T. J. Rodhouse 
1932- Professor L. M. Defoe 
1933-No dedication. Professor A. C. Lanier's pic

ture at front of the issue. 
In the fall of 1933 the name "Shamrock" was adopt

ed by the new magazine, which at first appeared 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 Uni
versity to carry on the enterprise. 

The Real Saint 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 celebra
tion which is conducted here in his honor, it may be of 
interest to engineering students to know something of the 
historical 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. Cusack 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 to be regarded as historically sound. Mr. Cusack 
proves to his own satisfaction that miracles often 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. Patrick probably 

( Continued on Page 42) 
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The ring test, shown above, is a scientific 
method for determining the modulus of rupture 
of pipe. It is not a required acceptance test but one 
of the additio~al tests made by cast iron pipe manu
facturers to ensure that the quality of the pipe 
meets or exceeds standard specifications. 

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

Scientific progress in the laboratories of our 
members has resulted in higher attainable stand
ards of quality in the production processes. By 
metallurgical controls and tests of materials, cast 
iron pipe is produced today with precise knowl
edge of the physical characteristics of the iron 
before it is po1:1red into the mold. Constant control 
of cupola operation is maintained by metal analy
sis. Rigid tests of the finished product, both ac
ceptance tests and routine tests, complete the 
quality control cycle. But with all the remarkable 
improvements in cast iron pipe production, we do 
not forget the achievements of the early pipe 

The Ring Test 

founders as evidenced by the photograph below of 
cast iron pipe installed in 1664 to supply the town 
and f-0untains of Versailles, France and still in 
service. Cast iron pipe is the standard material for 
water and gas mains and is widely used in sewage 
works construction. Send for booklet, "Facts About 
Cast Iron Pipe." Address Dept. C., Cast Iron Pipe 
Research Association, T. F. Wolfe, Engineer, 
122 So. Michigan Ave., Chicago 3, Illinois. 

Section of ~85-year-old cast iron water main still 
serving the town and fountains of Versailles, France. 

(U\S'I' Ill()N PIPJ~ SERVES roB 
C.EITURIES 
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WIRES-CABLES-CONDUIT 

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 h_e did and made 
his way home to northern Gaul, performing a few miracles 
along the way.· In his homeland he became a monk and 
was, it is said, trained by some of the notable saints of 
the period. He travelled about Europe, ever increasing in 
sanctity and learning, often hearing the admonition of 
angels and occasionally tossing off a miracle, or so the 
story runs. Eventually he was ordained as a bishop, and, 
presumably, on this occasion received the name Patricius. 
Meanwhile the future saint had decided 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 papal 
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 rec
ords or legends link his name with hundreds of places 
in his adopted land. The evidence is that he was a pow
erful preacher, an excellent organizer, and a devout worker 
in the Church. Even such nonsense as Mr. Cusack writes 
does not conceal the real greatness of the man. 
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M . E. : "Do you know that girl over there?" 
E. E. : "Sure, she's Helen Carrs." 
M. E.: "How is she on a park bench?" 

The Feud Between Engineer Students 
And Law Students 

This feud long antedates the first St. Pat celebration 
at Missouri 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 opportunity to interfere with a 
strictly engineering student affair and they did not fail to 
take full advantage 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, unnecessary to 
resort to any account that seems far-fetched. The Uni
versity of Missouri in decades past commonly was called 
Missouri University. The Law School was, then, the 
Missouri University Law School. In The Savitars issued 
around 1903 the section devoted to the Law School was 
headed "MULS", and the "S" could be either for school 
or students. From "MULS" to "Mules"is no great hur
dle and, of course, the Mules were housed in the Mule 
Barn. Today, the term Mules is seldom heard on the 
campus, but the Law Building is still "The Barn" in stu
dent slang. 

Long ago the students in Agriculture and Engineer
ing came to terms, and there was seldom any fighting be
tween the Engineers and Medics. But between the Engi
neers and the Mules there was never a truce until the 
University authorities intervened and enforced an armis
tice 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 frequent occasions engineering students 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 often attempted, 
and occasionally succeeded, in burning or otherwise dam
aging the Campus Stunt. 

The University authorities apparently did not real
ize the dynamite in the situation. The engineering stu
dents fully expected the law students to interfere in some 
way with the St. Pat celebration, 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 newspapers all over the United States carried an ac
count of the "gang warfare" on the campus at the Uni
versity of Missouri. There is no occasion now to tell of 
the unfortunate 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 
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turn a prank into a comedy of erro!s and finally into a 
tragedy. 

By 1932 it had become the custom to keep the name 
of the newly elected Engineers' Queen a secret until the 
evening of the St. Pat's Ball. In 1932, however, there 
was a leak and the young woman's name and picture 
appeared in a St. Louis paper. This gave five law stu
dents 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 consulted by the law 
students and did not flatly refuse to be "kidnapped," nor 
did she scream quite convincingly when later she was ac
tually hustled into a waiting car near her sorority house. 
At any rate, she was "kidnapped" by four law students 
and driven to Moberly. Then began the unforeseen dif
ficulties. Troub,e 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 engi
neers were highly incensed, particularly inasmuch as the 
president of the law students was present at the Ball as 
a guest. 

On Sunday, following the Ball, a small group of engi
neering students called on the Dean of Men to protest. 
Prompt action by the Dean of Men at that time might 
have avoided the errors and tragedy which came later, but 
no action was taken. The engineering students then held 
a meeting and decided that they would capture the kid-

nappers 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 tbe 
kidnappers be turned over to them for hair-clipping pun
ishment. This request was, of course, refused and there 
ensued some excited arguments and threats of violence. 
The police were called but no arrests made. 

Now came another error. The kidnappers had four 
engineering students put under bond to keep the peace. 
As 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 intervene, but nothing 
of the sort happened. 

A small group of engineering students then unoffi
cially dedicated themselves to the capture and barbering 
of the kidnappers whenever the opportunity presented 
itself. They did not have long to wait. On March 22 
it was learned that one of the kidnappers and a friend 
were to dine at a private home. When these two emerged, 
a small group of engineering students, armed with a hair 
clipper, waylaid them. The friend was captured at once 
and proved to be one of the five who had planned but 
had not participated in the kidnapping. He was not 

· armed. The kidnapper drew his revolver and began shoot
ing. One engineer was shot in the leg and . one in the 
abdomen. The kidnapper then ran, pursued by a few 
engineering students. More shooting followed and a third 
engineering student was hit in the knee. The kidnapper 
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was then captured and taken to the police station. The 
seriously wounded engineers were taken to the hospital. 
Ironically, the most seriously 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 authorities swung into ac
tion. 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 sixteen law 
and engineering students. The would-be killer had with
drawn 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 petition 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 students. In the fall of 1932, however, 15 of 
the 16 dismissed students were readmitted. 

Since 1932 the truce has prevaile::l with no more 
than minor infractions. Inasmuch as any future 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 responsible 
students do everything possible to keep all features of the 
celebration at the high level set by the classes 1905 and 
1906. 

Songs and Verse In Honor of St. Patrick 
As An Engineer 

When this account was begun the plan was to in
clude 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 
undertaken 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 ap
peared in the March 18, 1905, issue of The Independent. 
By 1906, two additional verses had been devised. From 
time to time since then the song has been changed, verses 
dropped, new verses added, old verses modified. The fol
lowing version includes the original three verses and some 
of the others which have been printed in The Shamrock. 
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THE ENGINEERS SONG 

( Sometimes called "St. Patrick Was an Engineer") 

Three verses printed in The Independent, March 18, 1905 

1. 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 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 wa:s, 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 Bragh, Rah for the Engineers. 

In The Shamrock '06, the following new verses ap
pear 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 appeare:l 
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 un
printable. None had anything to do with St. Pat as an 
engineer, but most of them referred to the law-engineering 
feud. One verse, in The Shamrock '19, sung with relish 
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 follows in the new verses: 

6. For except in courses Academ 
He couldn't make above an "M". 

(Continued On Page 46) 
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Change 
Your 

Mincl ••• 
Most of us have, at 
one -time or another 

by J. L. SINGLETON 
Vice-Pres. and Director of Sales, 

General Machinery Division 
ALLIS-CHALMERS MANUFACTURING CO, 

(Graduate Training Course 1928) 

You may be one of those men whoknows 
exactly the sort of work he wants to do 
when he finishes . engineering school. I 

did. I was going into 
straight engineering 
work. But I became a 
salesman. 

I've noticed since 
that it's not unusual 
for Graduate Training 
Course students at 
Allis-Chalmers · to 

,. L. s1NGLETON change their minds. 
Here, opportunities have a way of seeking 
out a man according to his ability. Some
times these opportunities are in fields that 
he had not fully understood or considered · 
before. There are so many kinds of work 
to do here that a man is almost sure to 
end up in work that will bring him the 
most in personal satisfaction and ad
vancement. 

Opportunities in Selling 
For example-sales. Not every engineer 
is a salesman, but at Allis-Chalmers every 

Rotary Kilns are the most gigantic of all 
machines. Allis-Chalmers has designed 
and built kilns up to 475 feet in length, 
12 feet in diameter-supplies all basic 
machinery for complete cement mills and 

· processing plants. 
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One of the three 80,000 kw Allis-Chalmers steam turbine generating units now in service 
in a big mid-western power plant. A fourth unit is being built, and a fifth is on order. 

salesman is an engineer. Engineering 
plays a vital part in the sale of a big steam 
turbine, a cement plant-or even a mul
tiple V-belt drive. 

There's a thrill in landing orders
really big ones, such as two 115,000 HP 
generators for Hoover Dam-all of the 
rolls and purifiers for the world's newest 
and most modem flour mill-the world's 
largest axial compressor for use · in a 
supersonic wind tunnel, or volume sales 
of small motors, pumps and drives. Orders 
like these come through teamwork of en
gineering, manufacturing skill; high-level 
salesmanship and merchandising. It's 
good to be a member of such a team. 

If you have ability and a leaning toward 
sales work, you'll have plenty of chance 
to test and develop it at Allis-Chalmers 
during your Graduate Training Course. 
Then you take your place in a Coast-to
Coast sales organization-perhaps · even 
in a foreign office. 

Many Fields Are Open 

Or, maybe you'll change your mind. Re
search and development-or manufac
turing-or design engineering may prove 
your field. The point I want to make is, 
all of these things are open to you at 
Allis-Chalmers. This company is in in
timate touch with every basic industry: 
mining and ore processing, electric power, 
pulp and wood products, flour milling, 
steel, agriculture, public works. 

The Graduate Training Course here 
doesn't hold you down. You help plan it 
yourself, and are free to change as you go 
along. You work with engineers of na
tional reputation-divide your time be
tween shops and offices-can earn ad
vanced degrees in engineering at the 
same time. 

Those are some of the things that ap
pealed to me 23 years ago. They're still 
good. 

., 
Write for details of the Allis
Chalmers Graduate Training 
Course - requirements, sal
ary, advantages. Representa
tives may visit your school. 
Watch for date. 

ALLIS-CHALMERS MFG, CO. 
Milwaukee 1, Wisconsin 

., 

Front-line man on the A-C team that des. igns, builds a ~ 
and sells basic machinery to all industry. ·"'• 

u· in.. 

ALLIS· CHALMER~~ 
One of the Big 3 in Electric Power Equipment-Biggest of All in Range of Industrial Products 
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THE ENGINEER'S SONG 

( Continued From Page 44 ) 

7. For the sliding rule he did design 
That we might laugh at Father Time. 

8. For he invented tq.e sliding rule 
To figure the angles of the Golden Rule. 

9. For he invented the electric light, 
So the engineers could bone all 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 gasoline hack 
But old John D. got all the jack. 

* * * 

From The Shamrock '06 
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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 !inakes 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 their nivver show it; 

They nivvee 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 departing

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. 

* * * 
List of Songs and Verses Honoring St. Pat the Engineer ... 

The Shamrock '06 
1. Wearing of the Green 
2. St. Pat Came Over the Ocean 

The Shamrock '07 
3. A Toast 
4. The Engineers G. W. P. '10 
5. The Slaughter of Snakes 
6. Wearing of the Green (Not same as 1) 
7. Emerald Isle 
8. Farewell (Only last two lines different from well

known poem beginning : "O Life! We've been 
long together") 

The Shamrock '08 
9. The Night 'Fore St. Patrick M. E. S. 

10. The Rime of the Jolly Engineer E. K. 
11. Saint Patrick Jay Robinson 
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The Shamrock '09 
12. The Engineer (Mentions the Engineers' Saint) 

The Shamrock '10 

13. St. Patrick's Knights (no title) M. E. S. 
14. St. Patrick's Eve W. K. 
15. The Coming Knight M. E. S. 

The Shamrock '11 

16. We Who Know. Mary E. Stevens 
His 

17. Saint 71" Patrick. Mary E. Stevens 
Mark 

18. Afterward. Mary E. Stevens 

The Shamrock '12 

19. As It May Be S. J. C. 
20. St. Patrick Was An Engineer A "Will Be" 
21. Alumni C. E. S. 
22. Real Life J. 
23. The Kowtow 
24. Stand Pat M. E. S. B. 

The Shamrock '13 

25. First line-St. Patrick was an Engineer 
Arthur Owen 

26. Pipes o' Pat Mary E. Stevens Barnes 
27. Vive L'Good St. Pat Mary E. Stevens Barnes 

The Shamrock '15 

28. How St. Patrick Became an Engineer 

THE CAMPUS STUNTS 
The "Campus Stunt," now a feature of the St. Pat 

celebration, is the outgrowth of a custom older than the 
St. Pat tradition. The students of the University, the 
engineers in particular, took delight 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 
how it was placed there and how taken down has been 

. recorded. Sometimes the class signs appeared atop the 
columns, sometimes 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 President Jesse. The engi
neering students 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 "Cam
pus Stunt" of the St. Pat celebration grew. The first one 
directly connected with the St. Pat doings was that of 
1907, an airship bearing an image of the Saint, which 
floated high above the Columns. This ship was taken 
down and hung between the second and third floor of 
Academic Hall during the St. Pat's Ball. 

COMBUSTION 
ENGINEERING TIie BOOK ol tlae · YBAB 

for the engineering student interested in steam generation and related subjects 

COMBUSTION ENGINEERING is probably the 
most comprehensive technical book ever published by 
an equipment manufacturer. Its 30-odd chapters •and 
appendix run to well over a thousand pages and in
clude more than 400 illustrations ar..d about 80 tables. 
It is designed for the use of both engineering students 
and practicing engineers. 

Among the subjects covered in this book are: the 
origin and production of coal; fuels for steaming pur
poses; fluid cycles; steam purification; feedwater; per
formance calculations; all types of stokers; pulverized 
fuel burning equipment; burners for liquid and gaseous 
fuels; fumaces for wood refuse and bagasse; all types 
of stationary boilers; marine boilers; forced circulation 
boilers; electric boilers; superheaters and desuperheat
ers; heat recovery equipment; drafts, fans and chimneys; 

selection of equipment; testing of steam generating 
units; and operation and maintenance of equipment. 
A full chapter is devoted to the A. S. M. E. Boiler Con· 
struction Code. The Appendix includes complete steam 
tables, and a Mollier Diagram is tipped in to the back 
cover. 

Edited by Otto de Lorenzi, Director of Education, 
Combustion Engineering • Superheater, Inc. Size 6¼ 
by 9¼, 1042 pages. 

HOW TO GET IT. Although the list price of this 
book is $7.50, it is made available to engineering 
students · at a nominal price. For particulars see the 
head of your mechanical engineering department or 
your instructor in heat power. Inquiries may also be 
addressed to the publisher. e-290 

Published by C O M B U S T I O N E N G I N E E R I N G -S U P E R H E AT E R, In C. 

__ m, A Merger of Combustion Engineering Company, Inc. and The Superheater Company 

200 Madison Avenue, New York 16, N. Y. 
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The Brown Derby 

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 de
partment only, sometimes by one class only, and some
times by the students of all classes and departments. 
There follows a list of the Campus Stunts of which rec
ords 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; Mechanicals 
= A gigantic monkey wrench; Electricals = 
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; Freshmen = A 
miniature locomotive; Seniors = A vertical 
engine and dynamo. 

1912-Home made auto, weight 1000 lbs. Vaude
ville in auditorium. 

1913-Wireless station. Ferris wheel. Several small 
stunts. 

1914-"Stone" arch bridge, used in knighting cere-
mony. 

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. 
1919-Engineers Memorial north of Engineering 

Building. Green kites floating over the cam
pus. 

1920-A huge illuminated shamrock. 
1921-Castle, moat and drawbridge used in knight

ing 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. 
1928-0il drilling rig near Columns. 
1929-
1930-
1931-
1932-Large replica of the St. Pat button. 
1933-Volcano on campus. 
1934-
1935-
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1936-A suspension bridge, spanning 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-

The St. Pat Festivals of Recent Years 
From time to time during the forty-five years since 

the engineering students at the University 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 present will 
now be described, with comments as to when and how 
each part originated. 

Engineers' Week 
The special ceremonies relating to the St. Pat cele

bration now extend over a week, which, for administra · 
tive 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
quet and the St. Pat Ball. And the faculty takes respon
sibility for the Engineers Assembly at which some en
gineer of note addresses the students. In general, how
ever, the St. Pat celebration is a student affair as it was 
in the beginning. It is now a well-planned and effective
ly-organized series of events, requiring a great deal of 
teamwork and coordinated effort on the part of the stu -
dents. 

The Engineers Club 
. The overall organization of the students in the Col

lege of Engineering is the Engineers Club. The forerun
ner of the Club was the Engineering Society, organized 
in 1902. The original Engineering Society, and its suc
cessor, the Engineers Club, was not at first the controlling 
organization of all engineering student activities, but be
came such in the course of time. Today the Executive 
Council, the St. Pat's Board, the Board of Publications, 
the Publicity Committee, the Program Committee, and 
the Attendance and Disciplinary Committee are all agen
cies of the Engineers Club. 

Burrall Class Attendance 
Engineers' Week begins on Sunday of a week that 

usually includes March 17. A large group of engineering 
students assemble at the Engineering Building. Such stu
dents as wish to enter the Beard Growing Contest must 
present smooth-shaved faces for inspection. The group 
then marches to Stephens College to attend the Burrall 
Class. The College furnishes each student with a green 
carnation in recognition of St. Patrick. 

This feature of the St. Pat celebration 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 
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"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 tht?--size of the button was increased, 
finally reaching one about 2¾ inches in diameter and 
this size became more or less standard. Each year a 
number of engineering students submit designs 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, notices 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 in green ink, proclaimed the holiday. These proc
lamations 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 announced the pending arrival of St. Patrick and 
the events scheduled in his honor. 

In recent years the use of poster proclamations has 
been discontinued 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 
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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, steamfitters, manhole
flushers, and watt-nots, let. it be known that on the six
teenth day of the month of March, in the year of our 
Lord Nineteen Hundred and Thirty-nine, that I, St. Pat
rick, who by ridding Erin of its snakes became the inven
tor of tire first worm-drive, do hereby proclaim that the 
annual festivities shall be agai~ renewed in my honor. 
Wondrous as have been the stupendous celebrations of 
yesteryear, yet surpassing even these shall be the ultra
colossal jubilesta of this, the centennial year of the found
ing of the University of Missouri. Yea verily. And so 
that ye may all pay me befiitting homage, absent yourself 
from your odious classes, even from the enervating ema-

Lab Entertainment 1944 
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nations 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 meridian, ye shall swing wide the portals of 
the torture chambers so that the awe-stricken laymen may 
be confounded by the mystifying phenomena of engineer
ing lore. Following the departure of the amazed multi
tude ye shall venture forth to a secluded rendezvous 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 seniors present, thus separating the men from 
the boys. And as the grand finale of the evening, em
bark upon the provided conveyances to render forth unto 
the beauteous damsels of the campus the heavenly 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 private 'Pull
man 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 service are .deemed worthy 
of the honor shall be endowed with the title, Knight of 
St. Patrick. Following the reverence of the Kowtow I 
shall vanish in a cloud of smoke and flame to reappear 
at the Ball. After the bell has tolled the knell of part
ing day, admit to the muscle mansion, Rothwell Gym, 
at the hour of nine, the campus connosieurs of saxual 
syncopation .as jived by All-American Frankie Trum
bauer. (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 Auditorium 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 sojourn, direct thy foot steps 
to the Tabernacle of Methodism where ye may partake 
of a delectable repast in the company of the Faculty and 
Alumni. And, as of yore, my Royal Lady shall serve 
green tea in the bibliotheca, between the limits, four and 
five post meridian. 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 present 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 
pulchritudinous maiden of all, my Queen of Beauty, to 
rule over my kingdom until my return next year. 

In testimony whereof, I hereunto set my hand and 
seal on this, my 1697th birthday. 

Erin Go Braugh Saint Patrick 
7T 

(His mark) 

The Midnight Show 
On Tuesday evening the engineering students are the 

THE MISSOURI SHAMROCK 



guests of one of the movie theaters in Columbia, usually 
the Uptown Theater, at a midnight movie snow. 

The Hamburg Show 
On Wednesday evening. the engineering students put 

on an unrehearsed burlesque show of their own in: one of 
the University buildings. This feature of the St Pat cele
bration was adopted some 20 years ago, growing out of 
engineering 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 -face
tious 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 Ser.enade 
Engineering students were accustomed to serenade the 

girls at the women's colleges and the University long be
fore the . St. Pat celebratior- 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 Thursday evening, and the affair occasionally got out 
of hand. In 1948 the Serenade was moved back to Wed
nesday, following the Hamburg Show, and a student police 
guard formed to keep any too jubilant students reasonably 
subdued. This change of day has not improved the sing
ing notably but has otherwise bettered the event. 

The f!arbecue 
Engineering student groups were accustomed to gath

er at some point near the Hinkson for a food, drink and 
song testing before the St. Pat celebrations were initiated 
in 1903. These were usually spontaneously organized af
fairs. Veit Hain, '06, has mentioned one such when the 
Blarney Stone was buried shortly before 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 engineer
ing students loafing on the steps of the Engineering ~uild
ing. A collection 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 number 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 linking 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 celebration, held on Thursday 
evening · of Engineers Week. Af~r the adoption . of the 
Beard Growing Contest, this was the occasion for selec
tion of the winner. 

Dedication of the Campus Stunt 
Long before the St. Pat Celebrations began, and con

tinuing for some y-ears after 1903, it was the custom of 
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1947 Stunt 

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 Academic Hall and the stunt 
was repeated 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 campus as a part of the cele
bration. In recent years the Dean of the College of En
gineering has been drafted t0 dedicate the Campus Stunt, 

· usually on Friday morning of Engineers Week. 

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 stu-. 
dents followed it. In 1904 there was no parade, but in 
1905 there _was an_ organized parade of all engineer,ing 
students, marshalled · by classes. 

-Every year since 1905 there has been such a parade . 
_and in recent years it has_ become a Jull~dress affair~ · St. 
Pat arrives in Columbia by various m~s, _ often a hand
car on the Wabash. He is conducted to the starting point 
of the parade at City Hall and there greeted by Mle_ Mayor 
of Columbia. -The ROTC Coior Guard and Band lead 
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the parade, followed by St. Pat and his guard in a suit
able conveyance, 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 
candidates. Following the St. Pat party come the floats 
representing the various honorary and professional or
ganizations of the school, and, in 1948, by floats repre
senting 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 pre
sents a certificate to the winner of the ROTC or the 
NROTC float contest, this certificate bearing, of course, 
the now well-known signature: 

Saint 
His 7r 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 Engineer
ing Building. 

When the parade arrives at the campus, St. Patrick 
is transferred to a litter and carried to the Engineering 
Building. Here he is welcomed by the Dean. He is then 
conducted to the knighting stand, which he mounts with 
great difficulty, being old and feeble. Standing between 
his two guards, he raps on the floor with his crook, where
upon a great cloud of steam swirls up between him and 
the audience. When the steam cloud clears, the Blarney 
Stone is seen to have materialized at his feet. Each of 
the selected candidates for knighthood is then conducted 
up the steps of the knighting 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 engi

neering laboratories was held the fall of 1903, when the 
women of the University were the guests of the engineer
ing students. These affairs were held in December, but 
some years after the St. Pat celebration was established 
they became a feature of the celebration in March. 

In recent years the exhibits are open Friday evening 
and Saturday afternoon of Engineers Week. The depart
ments vie for the honor of having the most interesting 
exhibits. Much of the laboratory equipment is operated, 
but most interest centers in the many ingenious stunts, 
such as water flowing endlessly from a pitcher suspended 
on a wire, a ball supported 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 in
clined trough, etc. , etc. 
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Engineers Assembly 
The Engineers Assembly is a relatively recent addi

tion to the events of Engineers' Week. An engineer of 
note is invited to address the facu_lty, 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 suit
able meeting hall. In 1949 the Assembly will be held in 
the Brewer Field House. 

Green T.ea 
In 1919, Mrs. Jane A. Hurty, long time custodian of 

the Engineering Library and Honorary Lady of St. Pat
rick, instituted the custom of a reception and tea for fac
ulty, visiting alumni, and seniors. The Engineering Li
brary 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 librarian, still presides as hostess. 

The Engineering Alumni Association and the Engi
neering Foundation usually' hold short business meetings 
on Saturday afternoon before the alumni attend the re
ception and tea. 

The St. Pat Banque.t 
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 desigi:i, the Senior Banquet was held on 
March 17. 

Beginning in 1905 the Banquet, attended by seniors, 
faculty, visiting alumni and guests, . became a traditional 
part of the St. Pat celebration, held on Saturday evening 
of Engineers' Week. 

1944 Stunt 

The St. Pat's Ball 
This is the culmination 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 permit the use of Aca
demic Hall. 
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PENNEY'S 

Towncraft Value in 

Men's Shoes . .. . $7.90 
Here's one of the best money-saving shoe values 
in town. Smart wing tip Oxfords with all the 
snap and . style young men want. Check the 
broad stitching, brass eyelets, the sturdy walled 
last. Come in and look our many styles over. 

Sizes 6-11. 

BLACK & VEATCH 
I 

Consulting Engineers 

E. B. Black 

A. P. Learned 

J. F. Brown 

Ed Wilkes. Jr. 

E. L. Filby 

4706 Broadway 

N. T. Veatch 

R. E. Lawrence 

F. M. Veatch 

C. I. Dodd 

W. L~ Patterson 

A. V. Ferry 

Kansas City 2, Mo. 

The New DIXIE 
A Tes±imonial 

"Dixie steaks and 5% beer will gladden the 
hearts of all good engineers." 

Erin Go Bragh! 
St. Patrick 
7r his mark. 

The New Dixie, Walnut St. 
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YOU 

ARE MOST LIKELY 

TO 

FIND IT AT ... 

BARTH'S 
For 80 Years 

DOWNTOWN, LIQUORS 

11 N. 8th Street 

Wines - Beer - Mixers 

Pipes . . . Cigars . . . Cigarettes 

- Phone 2050 -

At present the Ball is an elaborate, full dress affair, 
usually held at the City Armory which is elaborately dec
orated for the occasion. 

In the course of , the evening St. Patrick makes his 
final appearance 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 conducted 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 degree followed by the four maids of honor. 
The magna cum laude keys resting on a pillow are carried 
in the procession by two small children, usually children 
of married students or faculty members. When all have 
assembled, the reigning queen removes her crown and 
hands it to St. Patrick. 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, bestows the magna 
cum laude degrees 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 
midnight the orchestra plays "The Engineer's Sweetheart" 
and the celebration for the year is over. 

GAEBLER'S CUPBOARD 
on BROADWAY 

Entirely NEW Equipment and Decorations 

COMPLETE MENU 

Don't Take Our Word 
Try It For Meals or Snacks 

St. Patrick Is Still Waiting For This. 

THE MISSOURI SHAMROCK 



• • 

THAT'S WHAT ESTERON 245 IS to tough, stubborn weeds 
and woody growth. 

Weed and brush control along highways, power lines. and 
other utility right of ways is important. Esteron 245, a close 
cousin of 2,4-D, was developed for weeds found resistant to 
that well-known compound. It is particularly effective 
against woody growth, osage orange, gum, brambles, hickory 
and oak. 

An unusual feature of this plant hormone-type weed killer is 
that it kills by chemical action which accelerates the normal 
growth processes, resulting in death of the plant. 

The development of Esteron 245, following Esteron 44 and 
2,4-D, is indicative of the unceasing effort to better things 
that is characteristic of Dow research. 

Dow produces more than five hundred essential chemicals 
from plants located in Michigan, Texas, California _ and 
Ontario, Canada. These include agricultural chemicals, the 
Dowicides (including PENT Achlorophenol-the chemical 
that increases the life of wood many years) plastics, which is 
becoming a by-word in everyday living, as well as major 
industrial and pharmaceutical chemicals. 

THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN 
New York • Boston • Phlladelphla • Washington · • Cleveland • Detroit • Chicago 

St. Louis • Houston • San Francisco e Los Angeles • Seattle 
Dow Chemical of Canada, limited, Toronto, Canada 

MARCH, 1949 
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Esteron 245 destroys or 
Inhibits herbaceous ■nd 
woody growth, spares 
grass ·and allows th• ..., 
tabllshment of good sod. 
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BULLARNEY 
He who laughs last has found a double meaning that 

the censors missed. 

"Say, fellow, let me have six of those diapers." 
"Here you are, sir. That'll be ninety cents and two 

cents for tax." 
"The hell with the tacks. I use Scotch tape." (Some 

people use safety pins.) 

"She isn't my best girl-just necks best." 

' An optimist is a man who thinks his wife has quit 
smoking cigarettes when he finds cigar butts in the house. 

-~' ·,::: 

. {i ·frosh approached a cigar counter and said, "I usually 
j 8'.i 
smbke that brand in the can." 

"And that's a good place to smoke them," replied the 
sweet-thing behind the counter. 

"How is that Ch. Engineer this morning?" 
"I think he's regaining consciousness. He tried to blow 

the foam off his medicine." 

Coed: "Oh, here's the place the house mother told me 
to stay away from. I thought we would never find it." 

And then there was the drunk who stood on a Quebec 
street corner, muttering, "Can't be done ... Jus' can't 
be done." 

When a policeman approached and asked, "What 
can't be done?" he pointed to a large sign reading "Drink 
Canada Dry." 

Stephens Susie (buying a sweater) : "This fits per
fectly. I'll take one two sizes smaller." 

Wisdom: Knowing what to do next. 
Skill : Knowing how to do it. 
Virtue: Not doing it. 

Women's faults are many 
Men have only two 
Everything they say 
And 'everything they do. 

A colored preacher was hearing a confession. In the 
middle of it he stopped the young sinner, saying : "Young 
man, you ain't confessin', you's braggin'." 

If all the students who have slept in class were placed 
end to end ... they'd be far more comfortable. 
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BLAME BAKER 

It seems that an ashtray is the place where you put 
your butts when the room you're in doesn't have a floor. 

She was young and fair and pretty, 
She's a girl I'll never forget. 

We were in a Pullman sleeper 
When by accident we met. 

Yes, I always shall remember well 
The girl, the time, the place; 

I was coming down from an upper berth 
And stepped upon her face. 

Reno, we are told, is where the cream of society goes 
through the separator. 

If a girl expects to win a husband she ought to ex
hibit a generous nature, or else how generous nature has 
been with her. 

'Twas just the other evening, 
In a fortune telling place, 
The Gypsy read his mind, 
And then she slapped his face. 

He : "If you love me, kiss me." 
( She kisses him.) 
He: "It's all off." 
She : "Why." 
He: "If you kiss me, you'll kiss anybody." 

Beer is like the sun. It rises in the yeast and sets in 
the vest. 

Blonde : "Would you call it mental telepathy if we 
were thinking of the same thing?" 

Engr.: "No, just plain good luck." 

The barber stopped and asked sympathetically: 
"What's the matter-something in your throat?" 

"No, I just wanted to see if my neck leaks!" 

THE MISSOURI SHAMROCK 



The guy who claims his gal is cold should remember 
that so is dynamite until you start fooling around with it. 

To a dissipated looking friend after a riotous night: 
"You're looking good, Cliff. Who's your embalmer?" 

"Did you get home all right after the party last night?" 
"Fine, thanks; except that just as I was turning into 

my street some idiot stepped on my ,fingers." 

You haven't had a real hangover until you can't stand 
the noise made by Bromo-Seltzer. 

And then there's the shoemaker's daughter who gave 
the boys her awl. 

He: "That's a pretty dress you have on." 
She: "Yes, I only wear it to teas." 

Salesman: "Madam, could I interest you in a car?" 
Madam: "Well, you might try." 

"Is the parking problem tough on your campus?" 
"No, it's the problem after parking that's tough." 

She was a gardener's daughter, so you didn't have to 
tell her where to plant her tulips. 

Overheard in Fairway Village, "Your husband seems 
to be a very brilliant man-I suppose he knows most 
everything." 

"My God, I hope not." 

"I understand Jack studied mechanical engineering at 
Purdue. What's he doing now?" 

"He's working on the railroad." 
"That so? What doing?" 
"Well, you know the man who goes around the cars and 

taps all the wheels to make sure everything is all right?" 
"Yes." 
"Well, Jack helps him listen." 

Judge: "Who was driving when you collided with 
that car?" 

Student: "None of us. We were all drunk in the 
back seat." 

ri:; =t to 

'~ 

., 
~ • .>f>.l.11•ll. 

First Student: "I hear the Board of Trustees is trying 
to stop necking." 

Second Student: "That so? First thing you know they'll 
be trying to make the students stop, too." 

"Exhale, Susie; nobody is looking." 

Motis: "Who gave the bride away?" 
Otis: "I could have, but I kept my mouth shut." 

Which reminds us that being a bride is just a hit or 
miss proposition. If a girl isn't a hit she remains a miss. 

. He never gave her a second thought. He was too busy 
with the first one. 

TRW•"-' fr<-LS l-,~ 1,-, .,, 
.4N')We:...R; 7; l$ol:iT,;:~ 1'> P"f' Qu•l-; s flt1' 

IOTTllD UNDII AUTHOIITY OP INI COCA°COLA COMPANY IT 

COCA-COLA BOTTLING COMPANY OF COLUMBIA, MO. 
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Engine Club Pins 

Magna Cum Laude Keys 

All Types of Insignia Jewelry 

MADE BY 

BUCHROEDER'S 
Jewelers For Three Generations 

1015 E. BROADWAY 

TRADE AT YOUR 

UNIVERSITY 
BOOK STORE 

and SAVE! 

BOOKS 

NOTEBOOKS 

PAPER 

SLIDE RULES 

DRAWING SETS 

T SQUARES 

UNIVERSIT'I 
8001( STORE 

Basement Jesse Hall 

G 00D grooming requires clothes that are 

well cleaned. For that neat, immaculate 

appearance which is so essential to suc

ces~, personal contacts, and your person

ality, send your clothing to Dorn-Cloney. 

You'll he glad you did. 

DORN -CLONEY 
. - LAUNDRY .. . •• CLEANING -

107-9 S. 8th Phone 3114 
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Because photography is accurate 
to the last detail 

The magic of photography turns hours of costly drafting room 
time into a minute-quick iob of utmost accuracy. 

Correcting an engineering drawing
or restoring a dimmed one-used to 
take long, tiresome hours. But not 
today. For photography with its abil
ity to record detail in a flick of time 
has been put to work, and the most 
intricate drawing is copied accu
rately, inexpensively, and with last
ing quality. 

Using the new Kodagraph Auto
positive Paper, you can get sharp 
positive prints directly from originals 
of every type, even from worn or 
weak tracings-get them with regu
lar blueprint or direct process equip
ment-in ordinary room light, without 
negatives. 

Using the new Kodagraph Contact 
Paper (with conventional photo-copy
ing equipment and negative step) you 
can produce sharp, clear, legible pho-

tographic prints of letters, specifica
tion sheets, forms, drawings. 

Using the new Kodagraph Projec
tion Papers, you can enlarge small
scale_negatives of drawings and docu
ments to original size or larger ... get 
high contrast reproductions. 

With Kodagraph or Recordak 
Micro-File Equipment, you can re
produce the most detailed drawings, 
charts, etc.-"de-bulk" them 98% ... 
and protect your valuable originals. 

This same ability to reproduce de
tail exactly, completely, lastingly ... 
even to improve its quality ... gives 
photography a multitude of uses in 
your plant. It can help make your 
designs faster, your production meth
ods smoother, and get your product 
to the dealer's sooner. 

Eastman Kodak Co., Rochester 4, N. Y. 

Advancing industrial technics-Functional . Photography 

,, 
/ ..... \ 

- / I - '\ \ ,;-----. ' 

I 

I 

' '-;_ I (t{/ '\ 
'i - - --rm- ' 

' --( ,~\;.,_ ,, ' ' ,-- -- ' ' -
·----- ........ \ 

-- ' ' ...... ~' ' 

\ 
\ 
\ 

I 
I 



I 
I 

I 

General Electric is not one businesJ, but, op organization 

of many businesses, offering opportunJtiei in virtually all 

the professions. Here three G-E m~n ,,~-~~the career

possibilities which the company offers t.l 'the rriarketing 
-~ .,, 

specialist, the accoun~ant, and the manufac,lffli,g tr.ainee. 
✓-

,· ,,. ;,.;;:~· 

FUTURES IN MARKETING / ·-,.:~-/ 

C. H. Lang (Michigan), Vice President responsible for 
all sales activities of Apparatus D ept.: "I believe that the 
need for increased sales efforts to maintain the current 
high level of business activity provides new and greater 
opportunities in the marketing of industrial products. 
Extensive training is offered in all phases of our marketing 
program-selling, application and service engineering, 

· market analysis, and advertising and sales promotion." 

----------------------------------
CAREER IN FINANCE 

H. A. MacKinnon, Assistant Comptroller and member of 
Company Education Committee: "New products coupled 
with the company's growth are providing excellent open
ings in business management. Since 1919, our Business 
Training Course and travelling auditors staff have pro
vided direct channels through which young men have 
progressed into all types of accounting and financial 
management positions with General Electric." 

-----~-------
MANUFACTURING TRAINEE 
Dick Saunders (Rochester) : "As a member of the G-E 
Manufacturing Leadership Program, I'm getting the know
how of manufacturing through 'personal apprenticeships' . 
to seasoned managers. These varied assignments have 
included sitting in on labor relations meetings, handling 
grievances, taking time stud ies, establishing production 
schedules, and operating machine tools. It's the . best way 
I know to learn the working of a complex business." 
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Summer ·opportunities ... ... 
... ... 
... ... ... ... 
y ... 
y ... 
... . ... .. ... .. 
: with : 
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... ... 
... .. 
... .. ... .. ... .. 

UNITED STATES STE-EL ... .. 
... . 
... ... 
... . ... .. 
... .. 
... .. and how they affect · your future ... can .. ... .. 
... .. ... .. ... .. ... .. 
• • ... .. 
... .. 
... i,. 

"' UNITED STATES STEEL CORPORATION SuBsrnrAnIEs are now selecting a limited • ... .. 
"' number of outstanding engineering students for summer employment. This tern- • ... .. 
-Y porary work has been designed to provide students with practical experience that • ... .. 
-y will supplement their regular college curriculum. This work may also prove a • 
... .. 
.., valuable guide to the student in choosing his life work following graduation. _. 
... .. 
"' The activities of U. S. Steel Subsidiary Companies are so diversified that they • ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

require qualified men in just about every branch of engineering. And every effort 

is made to place these students in permanent positions with 

U. S. Steel after graduation . 

Your Placement Officer can give you additional information 

about summer employment with United States Steel. Why not 

discuss the matter with him and at the same time ask him for 

a copy of the book-"Paths of Opportunity in U. S. Steel." 

-Y ►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►►► 

AMERICAN BRIDGE COMPANY · AMERICAN STEEL & WIRE COMPANY · CARNEGIE-ILUNOIS STEEL CORPORATION· COLUMBIA STEEL COMPANY 

H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL COMPANY • GERRARD SHH STRAPPING COMPANY 

MICHIGAN LIMESTONE & CHEMICAL COMPANY · NATIONAL TUBE COMPANY· OIL WELL SUPPLY COMPANY· OLIVER IRON MINING COMPANY 

PITTSBURGH LIMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY • TENNESSEE COAL, IRON & RAILROAD COMPANY 

UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL PRODUCTS COMPANY • UNITED STATES STEEL SUPPLY COMPANY 

UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY 

UNITED STATES STEEL 



ALAN LADD now co-st,ming in ''WHISPERING SMITH", a Paramount Picture. Color by Technicolor. 

How a group of American pioneers 
has held the price of Aluminum clown 

Charles Martin Hall, founder of America's alumi
num industry, had a special kind of gleam in his 
eye. Every one of us has it too. 

He was hound and determined- to find a way 
to make aluminum cheaply. The schoolbooks all 
tell how he did it, where the world's greatest 
scientists failed. 

Bluntly speaking, Charles Martin Hall set out 
to cut the world price of aluminum. 

He -was the first of the men and women of 
Aluminum Company of America. He licked a 
process. We who followed him--engineers, chem
ists, metallurgists, physicists, production experts 
-have been at ·it ever since. 

But the gleam is the same. It's humping elbows 
in the research lab with men who, in fifty years, · 

have accomplished most of the finding-out that 
took fifty centuries, with the age-old metals. 

It's working in the mill and having it seem that 
every shining sheet racing over the rolls is your own. 

It's typing a letter in answer to a simple query, 
and having the deep-down feeling that you may 
he in at the birth of a new business, taking root 
in aluminum. 

We propose to keep on being pioneers in 
broadening the usefulness of aluminum. Alcoa 
Aluminum sold in 1939 for 20 cents a pound. 
It sells today for 16 cents. . 

We are pioneering with microscopes and calipers 
and rolling mills. We'll stack them against axes 
and squirrel rifles and spinning wheels, for a place 
of importance in the history of our America. 

To know other stories of the Alcoa family and the growth of aluminum's usefulness to.you, write for free 
copy of "Aluminum-Its Story", ALUMINUM COMPANY OF AMERICA, Gulf Bldg., Pittsburgh 19, Pa. 

ALCOA FIRST IN ALUM'INUM 
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Chemists 
Pictures 
How Du Pont and studio scien

tists solved the problem 
of noisy film 

Who'd ever expect to find Du Pont 
chemists in Hollywood? When mo
tion pictures suddenly started to talk, 
a whole new series of perplexing sci
entific problems was born, not'· the 
least of which was "noisy" film. 

As you know, sound is usually re
corded directly on film. If you hol::l 
a strip of motion picture film to the 
light, the sound track is seen as a 
narrow band of irregular lines. A 
light r1;1.y passing through the mov
ing sound track falls on a photocell 
with rapid inte~ptions or ·changes 
in intensity. The photocell converts 
these interruptions into electrical im
pulses which, amplified, reach the 
theater audience as voice and music. 

If the film has a coarse grain struc
ture, it tends to give lines that are 
not sharp and uniform in density. 
Such irregularities interrupt the light 
ray-come out as distracting noise. 

What could be done about it? 
Du Pont scientists of the Photo Prod
ucts Department started a program 
of research, in cooperation with tech-

Don't miss reading this new 
booklet about Du Pont 

Send for your copy of 
"The Du Pont Company 
and the College Gradu
ate." This fully illustra
ted, 40-page booklet an
swers your questions, de
scribes many fielda which 
may be new to you. Tells 
about opportunitiea in 
reseal'ch, production, 
salea, etc. Explains how 

recognition of ability is assured. For 
free copy, addreas: 2518 Nemoura Bldg., 
Wilmington 98, Delaware. 

nical experts from the studios in 
Hollywood. They made and t ested 
scores C?f film coatings. Finally there 
were developed films of exceedingly 
fine grain structures. 

M-G-M and Paramount were 
among the first to use the new type 
Du Pont films. The development was 
heralded by tho press as "another 
milestone in tho technical prorrress 
of the industry," and in 1943 Du Pont 

Voice and music appear as a continuous band 
of irregular lines on this movie sound track. 
Any irregularity means noise. 

received an Academy Award of Merit 
for its achievement. Now the use of 
fine grain films is practically uni
versal inHollywood. Actors, actresses 
speak their lines, with no technical 
restrictions to cramp their artistry. 

You may have a place 
In Du Pont research 

Had yo-ii been a member of a Du Pont 
Photo Products research team since 
1931, you might have shared in many 

Achievements of Du Pont scientists over the 
years have won two "Oscars" from Academy 
of Motion Picture Arts and Sciences. 

i WRITE TO DAY for "The Du Pont Company and the College Graduate " 

' 

2 

W. L. Foy, Ph.D. in fhysical Chemistry, 
Clark University, 1947, and A. C. Lapsley, 
Ph .D. in Physics, Virginia, 1947., discussing 
details of Color Densitometer Wiring Diagram 
used in connection with research on color 
photography. 

outstanding achievements, two of 
which ·have been recognized by 
"Oscars." 

In coarse grain films, the particles of silver a;e 
large and scattered. Compare with Du Pont 
fine grain film, right. (Magnified 1000 times.) 

Th::? Photo Products Department, 
however, is just one of ten Du Pont 
manufacturing departments, all of 
which engage in continuous research. 
Operat,d much like separate com
panies, each holds challenging oppor
tunities for young, college-trained 
chemists, engineers and physicists. 
Du Pont not only tries to select 
young men and women of promise, 
but makes a conscient1ous effort to 
help each one develop as rapidly as 
possible. Whatever your interests, 
you will find here the cooperation 
and friendly interest you need to do 
your best. As a member of a small, 
congenial working team, your ability 
can be seen, recognized and rewarded. 

~ 
REG. u. 5. PAr. orr. 

BETTER THllilGS FOR BETTER LIVllilG 

• •• THROUGH CHEMISTRY 

More facts about Du Pont- Listen to "Ca,,a/cade 

of Amenca" Monda-y Nights, NBC Coast to Coast 

THE MISS00RI ~HAMROCK 
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When Does An Engineer 

Finish Exams? 
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The answer, of course, i3 never-not as long as he continues to 
be an engineer. As an engineer, every problem put to you, in school 
and out, will always test your professional skill and ingenuity. 
The next step, then, is to make sure you'll always pass. 

Today you're passing those exams with the information you're 
getting Qut of books, lectures and the laboratory. Tomorrow, when 
you are out on the job, the lectures and the laboratory will b::i 
gone. But your engineering books will always be there, and t:> 
them you will add the business and technical magazines d:::voted 
to your special branch of work. 

Many of the books you are using now and will use throughout 
your career bear the McGraw-Hill imprint, for McGraw-Hill is 
the world's leading publisher of technical and scientific works. 
Pick up the writings of an authority in your branch of engineering 
and there's a good chance they were published by McGraw-Hill, 
for McGraw-Hill books are the works of the leaders in 
technology and science. 

In the McGraw-Hill magazine covering the industry you're 
preparing for, you will find the news and reports on current 
developments in your profession that every engineer and 
businessman needs to keep posted. Editors of McGraw-Hill 
magazines, for example, travel over 2 million miles a year to 
probe for the facts and news they bring their readers. 

For the exams you'll always have to pass-keep yourself posted 
with McGraw-Hill books and magazines. 

McGraw-Hill Publications 

HEADQUARTERS FOR TECHNICAL INFORMATION 

330 West 42nd Street, New Yorlc 18, N. Y • 

• 
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A GOOD MYSTERY STORY is wonderful en,; 
tertainment, :fine for relaxation. But for 
downright imagination-stirring interest, -
you can't beat the confidential progress 
reports from Standard Oil's research cen-

· ters. 
For example, here's an excerpt about 

one of the many products with which 
we're now working: 

"These new alka,nesulfonic acids are un
usually effective catalysts for a variety of 
organic reactions, particularly where con
ventional catalysts cause degradation of sen-

sitive reactants. They are non-oxidizing and 
non-sulfonating, and are recoverable from 

many reactions." 
What -does that. suggest to you? Con

densation? Polymerization? Dehydra
tion? Alkylation? Acylation? Esteri:fica
tion? 

Yes, Standard's alkanesulfonic* acids 
are of value in all these processes. We're 
sure we'll discover_ other uses, just as 
countless uses have already been discov
ered for the hundreds of other products 
we make from petroleum. 

Standard Oil Company 
(IN DIANA) 

•Now being marketed by Indail Chemical Comvany, a subsidiary of Standard Oil Company (Indiana) 
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Godspeed, Dean Curtis 

Dr. Harry A. Curtis, our Dean from 1938 to 1949 
is one of those who tend to fill out the otherwise extrava
gant definitions sometimes given for "engineer." Have 
you ever measure1 yourself or even your aspirations 
against one of those panegyrics? You may recall it is 
sometimes stated that the engineer should possess prac
tically all of the attributes, insights, and range of under
standing that the humanities and the sciences hope to 
develop, plus great technical skill, organizing ability, ad
ministrative capacity, and a profound integrity illumined 
by social vision and a deep sense of social responsibility. 

Such specifications are certainly lofty and would be 
pointless if some were not able to approximate their total 
fairly well. A great many of those who have known him 
have recognized Dr. Curtis as being of this stature. It 
is not hard to believe that during his tenure here many 
a young engineer was decisively influenced by him and 
gained from him aspirations that might not have been 
found otherwise. Thus the influence of such a man is 
spread beyond his presence and continued beyond his 
own time. 

Surely it is valuable for young men to inquire into 
the history of the development of such a man, and to 
see what can be understood from it for their own use. 

Harry A. Curtis was born in modest circumstances 
in rural Colorado in 1884, of Welch and German descent. 
He started high school rather later than most and finished 
the course in less time. Probably this period saw him find 
his bent for things scientific and set his course toward 
university training. He seems to have had all the intel
lectual curiosity, drive, and range required of the great 
scientist, but also to have had something else to modify 
his direction. He was deeply interested in people of all 
sorts and in joining in their activities in a broad way. 
What was more logical than for him to choose engineering 
as a profession? 

It is significant that he did conceive that he was 
choosing a "profession." In the best sense, a professional 
man is one whose primary effort is to be a responsible 
member of human society, seeking to bring his knowledge 
and abilities into full use as a contributing rather than 
an exploiting member. Such a man does not seek 
"training" for industry, or for business, or, for that mat
ter, for teaching either. Rather, he seeks to educate him
self for living in human society, and you will likely find 
him in different fields from time to time. 

So it is that we find Dr. Curtis teaching at the Uni
versity of Colorado while earning his master's degree 
there (1910), taking his Ph. D. at Wisconsin (1914), 
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serving with the Colorado National Guard during the 
Mexican border trouble, as an Army captain in ordnance 
(World War I), teaching at Northwestern (1919-1920), 
an industrial executive ( 1920-23), founding the Depart
ment of Chemical Engineering at Yale, and teaching 
there ( 1923-39), heading a government nitrogen survey 
( 1923-24), with the National Research Council ( 1930-
31), directing research and development for the Vacuum 
Oil Company (1931-33), as Chief Chemical Engineer 
for the Tennessee Valley Authority (1933-38), a post 
next to the directors, as Dean of Engineering at Missouri 
(1938-1949), and now on the Board of Directors of the 
Tennessee Valley Authority. 

During , this time, he has usually carried on enough 
"sidelines" to stagger most men. As much as any other 
individual, he led the way in the efforts of the American 
Institute of Chemical Engineers and the Engineers Coun
cil for Professional Development, in setting standards for 
and accrediting departments of chemical engineering. He 
has found time for consulting services to the T. V. A., 
to farmer's cooperatives, and to the U. S. government on 
several occasions. He headed the postwar survey of 
German chemical industry (1945) for our government. 
You will find his articles in encyclopedias. He has re
ceived three honorary doctor's degrees ( Colorado, Wis
consin, and Louisville). He is a widely-read man and 
accomplished men in many different fields find him an 
able contributor to discussion and planning groups. 

This man is a working idealist-not an uncompro
mising zealot, not a self-righteous wishful thinker, hardly 
a crusader. He is the kind of man who can and does 
work for progress, offering a firm leadership but yet 
working with people rather than merely trying to bend 
them to his will. From now on, the world must have 
public-spirited engineers who can perceive and will serve 
the common good. The good society cannot be attained 
in an industrial setting until these men make their con
tinuing contributions. As our present society produce:
more men of the temper and ability of Harry A. Curtis, 
we will move in the right direction. 

We will miss the man and the engineer, but most 
of all the man. Even the downiest freshman seemed to 
grasp intuitively the sort of man he confronted in the 
Dean's Office. Few had to be told, and fewer yet will 
ever forget him. 

.This tribute should not end with an emphasis on 
our loss. He goes to a post that needs him, a directing 
post in a vastly important social enterprise. It is emin
ently fitting that he should. Godspeed, Dean Curtis. 
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TEST PILOT 
Abou± ±he Au±hor 

Ralph C. Hoewing speaks from experience when he 
discusses test piloting. He has tested all types of planes, 
ranging from fast fighters to the B-19, for the Army as 
well as for the RAF, in the period 1942-1946. 

A Canton, Missouri, product, Ralph entered the Air 
Force in 1941 as an aviation cadet. Receiving his wings 
in January 1942, he was assigned to Wright Field as a 
test pilot. He is a graduate of the Flight Testing School 
at Wright Field and of the Royal Empire Test Pilot 
School in Britain. 

Among the planes he has tested are practically every 
light and medium plane used by the Air Force as well 
as the German ME 109, FW190, Ju 88, and the Japanese 
Hap and Zeke. He has more than 3000 hours in the air. 

Ralph plans to return to this work after he graduates 
from MU in August 1949 as an ME. 

Test piloting today is an exact science. Months and 
sometimes years of study of wind-tunnel data, pages of 
analytical data, static load tests of different materials, and 
structure tests of the various aircraft parts, are com
pleted before the test pilot can take a new piane on its 
initial flight. No expense is too great nor any item over
looked in an effort to predict the flight characteristics of 
a new model. For this reason, the test pilot has a much 
better chance of becoming an old man than he had twenty 
years ago. Alexander P . Seversky, noted test pilot and 
designer said that when he made a first flight his only 
equipment was a bottle of whiskey. His procedure, as 
was the practice of the day, consisted of doing every con
ceivable maneuver followed by a screaming dive and aerial 
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By RALPH C. HOEWING, M.E. '49 

show over the airport. If the ship landed in one piece 
and upright, it was considered a successful design. 

Today the Air Force, as well as industry, realizes 
the importance of trained test pilots. This fact is borne 
out by the fact that the R. A. F. and the U. S. Navy have 
followed the U. S. Air Force in setting-up a specialized 
school in test piloting. Almost every aircraft company 
in the world now employs only pilots who have com
pleted a course at one of these three service schools. 
Starting pay for test pilots in private industry, by the 
way, may start from $9,000 annually with bonus pay 
making it possible to earn from $20,000 to $30,000 an
nually. While on the subject of training, it is interesting 
to note that several universities have also set up programs 
m flight test engineering instruction. 

Test piloting is more than making first flights, 
screaming dives, 9G pull-outs, and hair-raising spins. 
Hours of tedious flights are made in both level flight and 
climbing altitude, and from war emergency power set-
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tings to low power settings, in order to determine com
plete aircraft performance. From twelve to fifteen in
struments in Jet fighters to perhaps sixty instruments in 
a four engine bomber are read by the pilot or engineer, 
or photographed by means of a movie camera mounted in 
a special photo-panel assembly. This data is corrected 
for instrument error, reduced to standard conditions, and 
plotted. Such information can then be used in determin
ing contract guarantees, comparison between competing 
firms, determination of speed due to adding or deleting 
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guns, external bombs, belly tanks, etc., and in planning 
war strategy. 

Another phase of testing that is increasing in impor
tance is stability and handling. Until recently the test 
pilot's impression of the handling qualities of the aircraft 
under consideration was the only criteria the engineer 
had. If the pilot did not like the plane's handling qualit
ies he explained the trouble in detail and the engineer with 
this meager information, attempted to improve the trouble 
by whatever means necessary. This placed a tremendous 
amount of responsibility on the test pilot as well as on 
the engineer. Unless the test pilot had years of exper
ience, which during the war was unlikely, modifications 
to improve the plane's handling characteristics were ham
pered. For this reason considerable effort was made to 
obtain reliable instruments and position indicators with 
the resulting emphasis placed on obtaining actual data 
that could be plotted. Instead of relieving the test pilot 
of a part of his responsibilities, as one would believe, they 
were actually increased. Twenty to fifty air hours were 
required to obtain the additional data, whereas previously 
a two hour flight was sometimes sufficient to obtain the 
desired impressions. 

A third phase of airplane testing, although not gen
erally considered as such, is the determining of tactical 
requirements and serviceability. This phase is generally 
accomplished by the first tactical organization to receive 
the equipment or by a special squadron organized for 
that purpose. It consists of flying several first production 
ships on many training flights under every possible flying 
condition to determine whether the guns, bomb racks, 
bomb-sight, and other operational equipment, as well as 
the ship itself, will meet the requirements for which they 
were designed. A study is also made of the best tactics 
to use in combat; if for example, a particular fighter 
plane should be restricted to low-level ground support 
or used for high-altitude escort duty. In many cases a 
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new fighter might better be used as a dive-bomber or 
photo-reconnaissance plane. Recommendations are also 
made on the type of armament to be installed or removed. 

Thus far in this discussion, test p!loting has been 
considered in very general terms; however, since the per
formance phase of testing has become fairly well stand· 
ardized throughout the industry, it will be considered in 
detail in the following paragraphs: 

In determining aircraft performance the airspeed cali
bration test is run first. Three methods for determining 
airspeed errors are used. They are: ( 1 ) speed course, 
(2) formation flying, and (3) the altimeter method. 

The speed course is the most accurate method in 
use. It consists of flying the aircraft being tested over 
a course of known length and measuring the time with a 
stop watch. In general, runs are made in each direction 
to correct for wind, and at 20 mph increments. This gives 
ample points through which a calibration curve can be 
drawn. The advantage of this method is that all errors 
are eliminated and an accurate curve is obtained. The 
disadvantages are: ( 1) ideal weather with wind velocities 
less than 8 mph are required, ( 2) difficulty in finding 
suitable terrain for such a course, and ( 3) extreme haz
ards of low flying. 
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The formation method consists of an aircraft which 
has been previously calibrated by another method, flying 
in formation with the ship being tested. By a system 
of hand signals or by radio, the calibration ship's air
speed indicator reading is recorded when both planes are 

(Continued on page 16) 
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PRACTICAL ENGINEERING 

Last spring when a representative from the Radio 
Corporation of America was here at the University of 
Missouri interviewing graduating seniors in Electrical 
Engineering, he was interested only in talking to those 
who were amateur radio operators. This fact is very 
significant. The significance is that RCA wants young 
engineers who have had some practical experience with 
radio circuits along with the theoretical knowledge gained 
from a four years study of books. 

Too many instructors at the present time teach 
with the viewpoint that the graduating engineer will be 
engaged only in theoretical research. They seem to 
think· that if the student ever requires some practical 
knowledge ( and this is not inconceivable), he can ac
quire it elsewhere. This type of instructor gives lec
tures which usually consist only of derivations of formulas 
to be found in the textbook, and the exams require these 
same derivations. All too often a student can make an 
E in a course of this type and still not know as much 
about engineering as some of the M students. 

It should not be too difficult to incorporate more 
practical training into the present curriculum. Some of 
the suggestions to be outlined will refer to the Depart
ment of Electrical Engineering in particular. There is 
no intention of singling out this one department for 
criticism alone, but it happens to be the department with 
which I am most familiar. 

One splendid opportunity to teach practical work 
is in conjunction with the laboratory periods, particularly 
in some of the more advanced courses. I propose that 
students be assigned suitable projects to work on during 
these laboratory periods. Upon completion of the pro
ject, the student would write a report covering the theory, 
design, and capabilities of the equipment built. For ex
ample, students taking the Vacuum Tube Circuits course 
might design, build and test some of the following equip
ment: 

1. A resistance-coupled audio amplifier hav
ing a power output of 5 watts with less than 5% 
harmonic distortion and a frequency response flat 
within 6 db. from 30 to 40,000 cycles per second. 

By JOHN R . SOMERVILLE, JR ., E.E. '48 

2. A tuned-plate variable frequency oscilla
tor with an output of 10 watts and a frequency 
range of 4.0 to 7.0 me. 

3. A Class C radio frequency triode ampli
fier employing plate neutralization. 

Projects of the above type would be of more benefit 
to the student than some of the experiments performed 
during the laboratory periods. For instance, an experi
ment covering the performance of a resistance-couple::! 
audio amplifier teaches the effects of varying the fre
quency, the coupling capacitance, and the plate load re
sistance. The instructor could easily d2monstrate these 
effects at the same time they are studied theoretically. 
Thus, a three-hour lab period and the time required to 
write the report would be available for project work. 

Another opportunity for gaining practical knowledge 
is through student clubs. The best example of a club 
of this type is the University of Missouri Amateur Radio 
Club. The school should actively support and foster 
clubs of this type instead of putting up with them as a 
necessary evil. The school should make shop facilities 
and equipment available to these clubs. Students will 
learn more by designing, building, making mistakes and 
correcting them themselves than by just reading books, 
working problems, and listening to lectures. And, inci
dentally, students will take more interest in their courses. 

Some instructors are prone to assign problems of 
academic interest only. In assigning problems, instructors 
should point out where the problems might be encountered 
and make the problems as realistic as possible. 

Related subjects to the profession of engineering 
should be taught by means of a monthly seminar which 
juniors and seniors would be required to attend. Such 
subjects might include the following : 

1. Cause, effects and treatment of electrical shock. 
2. Employer-employee relations. 
3. Leadership in industry. 

Guest speakers could be invited to give these talks. 

More inspection trips should be scheduled for stu-
dents. These could include tours of local power plants 
and factories. 

Some of the ideas presented in this paper may seem 
a little radical, but they are presented after thoughtful 
deliberation on the subject of improving the present cur
riculum. I do not mean to imply that the College of 
Engineering should become a trade school. However, 
practical training should be given the consideration it 
warrants. 
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AND IN REBUTTAL 

Abou± ±he Au±hor 
Engineer, reporter, continuity writer, and radio main

tenance technician are but a few of the numerous jobs 
John Turner has held in the space of 29 years. With 
this background, we felt that he would be an ideal man 
to write the rebuttal to John Sommerville' s article on 
Engineering Education. 

John was born in Lockwood, Missouri, June 7, 1919. 
He is a graduate of New Mexico Military Institute, Ros
well, N. M . and has spent considerable time in Europe 
as well as in the Aleutians and South Pacific. 

During the war he served in the Coast Guard, prin
cipally in Adak, Alaska, where he was engineering officer 
for all radio aids to navigation in the Aleutian area. 

With his discharge, he returned to MU (he was here 
previously in 1938-39) and stayed until February 1948 
when he was farced to leave because of financial reasons. 
In the interim between February 1948 and February 
1949, he worked for the California Highway Department 
as Senior Engineering Aid and for the CAA in Honolulu 
as radio maintenance technician. 

John will graduate in August 1949 and plans to 
return to his post with the CAA from which he has a leave 
of absence. 

Those of us who are personally acquainted with 
John Sommerville admire him and respect his opinion. 
However, when Editor Begley showed me his article 
in which he criticizes the Engineering School and par
ticularly the department of Electrical Engineering for 
taking a too "theoretical" approach, I felt called upon 
to take exception. This is a particularly sore spot with 
me as I feel that there is far too great a tendency today 
to separate the "practical" from the "theoretical." In 
taking this stand I wish to emphasize that I am not 
trying to preach or to convince anyone that they should 
believe as I believe. The ideas contained herein are 
merely one man's opinion. They are stated for what
ever they are worth. 

Sommerville starts his article by citing the example 
of the RCA representative who specified that he was 
interested only in men who were amateur radio operators. 
He then uses this unqualified and unexplained state
ment to launch an attack against the lack of "practical" 
instruction. 

Far too many factors were overlooked by Sommer
ville in formulating his opinion. For the one example 
that he specifies many can be specified that are ex
actly the apposite. There is no point in enumerating 
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By JOHN TURNER, E.E. '49 

these examples. One has merely to attend the group 
meetings of the various company representatives to real
ize that industry, as a whole, does not care ( for ex
ample) whether or not you are an amateur radio opera
tor. Such experience, or my experience as a technician 
with the Civil Aeronautice Administration, might con
ceivably be of value in some applications. In general, 
industry neither !"pecifies nor especially desires this type 
of training. If anyone ,doubts this statement I ask him 
to go to the group meetings held by the company rep-
resentatives and ask if such training is of especial value. 

Granting that such training is, under some cir -
cumstances, to be desired we must turn our attention 
to the question of what constitutes practical engineering 
training. Is a man less practical because he designs a 
circuit than because he actually builds the instrument 
employing the circuit? How much practice is required 
before an individual ceases to make cold joints with 
a soldering iron, and is the time as well invested as if 
he had spent it in a consideration of the principles un
derlying A. C. Theory? Is it better to spend a couple 
of hours throwing a circuit breaker each time a switch 
is closed, or is it better to spend the two hours tracking 
down the theoretical development of the circuit transients 
which caused the breaker to fall out? It has been my 
experience, and again this is strictly personal, that if 
I understand the behavior of a piece of equipment from 
both quantitative and qualitative points of view I will 
experience little trouble in its maintenance, operation 
or repair. As I draw nearer to the time when I will 
graduate from college my only regret is that I did not 
have the time to go deeper into the theoretical aspects 
of my chosen field. To have been required to spend 
my time and money at a bench, with soldering iron and 
screwdriver, etc., building a resistance coupled amplifier 
(to use Sommerville's example) would certainly have 
driven me to another school which had a more "prac
tical" attitude toward the problems of engineering in 
practice. So far as the theoretical and design considera
tions of the amplifier are concerned, we have covered 
them in the present curriculum. It is true that this 
coverage is not as adequate as I would have wished, but 
again the time factor is the one which provides the 
limiting condition. So far as the testing of the device is 
concerned, anyone who truly understands the operation 
of a machine can test it. 

Probably the greatest criticism that can be offered 
against Sommerville's article per se, is in regard to its 
inconsistence. At one point he suggests that the student 
design, build and test a resistance coupled audio am-

( Continued on page 21) 
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4round the Columns 
SLIPSTICK SAM, B.S. '99 

-'(:,~_:.~.'. 
--:._z 

........ , .. . 

St. Pat has paid his annual visit to ole Mizzou and 
returned to the misty isles of Erin; likewise Sam has re
turned from the dense underbrush to the misty place called 
Columbia ( also called some other names which are un
printable) . 

So much has happened in the last fortnight cubed 
that Sam doesn't know just where to start. Sam wants 
to take this opportunity however to give one helleva big 
bouquet to Andy Mosier who came all the way from 
Cleveland for St. Pat's and then came in from the Bar
beque at 9 p. m. and worked hard until 3 the next 
morning on the campus stunt. 

Also a big orchid corsage to Lillian Toler, without 
whose innumerable contributions, St. Pat's Week activities 
would have been much less successful. And speaking of 
Lil, she looked like a queen right out of King Arthur's 
Court at the banquet and dance. 

It's been a long time since a member of the so-called 
weaker sex has graduated and become a Lady of St. 
Patrick- nice going Dorothy Schoech. 

There wouldn't be room to list all of the engineers 
who helped during St. Pat's Week but Sam wants to 
thank every one who helped and especially those who 
assisted in the camput stunt. Steve Pauliny deserves a 
great big hand for braving the freezing water for half an 
hour getting the pump primed. Thanks, Steve. 

Last time Sam mentioned one, George Gerhard, as 
not having done anything but wanted to see his name in 
print. Well Georgie, smarting under the friendly dig, ap
peared for an hour on Disc Derby, KFRU, and played 
records and gave out with his interpretations. He was 
assisted by a fellow EE, A. P. Bahlkow. Nice going 
boys. Next time how about playing Notre Dame Victory 
March and dedicating it to Sangster? 

Sam has heard many people say that this was the 
best St. Pat's Celebration they have ever seen. That's 
covering a lot of ground, and that conjecture might meet 
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with some arguments from the older engineers. However, 
let's say that it was mighty nice and as such a lot of the 
credit goes to St. Pat's Chairman Jack Seibel. Take a 
bow, Jack. 

The Hamburg Show had a few more stage acts than 
usual this year. Sam particularly enjoyed G. T. Beery·s 
imitation of the Senator from Arkansas . 

The Serenade was invigorated by two guitars, two 
trombones, and a trumpet in addition to an abundance of 
spirit (bottled). Led by Beery, the serenaders gave 
forth until the wee hours of the morning. A small group 
had a special serenade for our departed dean and a 
grand guy, Harry A. Curtis. 

After two years of picking losers, Sam at last came 
up with a winner in Queen Barbara Wigginton- congrats 
Bobbie! Also Sam figured Hal Garner to win the beard 
growing contest; are you out of the doghouse yet, Hal? 

The Engine Club meetings just preceding St. Pat's 
were enlivened by an abundance of feminine pulchritude. 
Also on the program was a Mexican trio-Pancho, Rod
rigous, and Fortesque. Their singing was, how you say, 
"Strictly from hunger," no? 

Not to be outdone by anyone, Bob (just call me 
Sam) Buescher woke up the other morning inadvertently 
wearing the green. It seems that a shelf over his bed 
had collapsed permitting the contents thereon to cascade 
down on Bob and his sack. Among the articles was 
an opened bottle of green ink which covered Bob's bed
ding, notes, and his cranium with Shades of St. Patrick. 

Sam understands that Hogan is using a new text
book in his A. C. Circuits classes. It is a book about 
hot circuits titled, "Forever Ampere: · 

St. Pat's flag was prominently displayed on the dome 
of Jesse Hall. It was put there by some unknown cor
ageous or "Patrickotic" person ( s) . It was hoisted to the 
top of one of the poles one night by someone and to get 
it down, the flag pole had to be dismantled. A bill for 
the cost was submitted to Engine Club, although how they 
figured the Engine Club was responsible is beyond Sam. 

Sam isn't mentioning any names but one of the wheels 
of Engine Club accidentally spilled a cup of joe on one 
of the alumnus at the alumni luncheon. Could it be 
that he didn't agree with what the alumnus was saying 
and wanted to truthfully tell him he was all wet? 

The grapevine reports that Prof. Wood had quite 
a time getting the boys who built the rock garden for 
the exhibits to remove said rocks from the hydraulics 
lab afterward. Sam saw Flip M. in this lab trying to 
explain to his girl how the water faucet worked. Did 
they really use electric wires to condense water vapor 
from the air and then run it out that hydrant, Flip? 

Once again Sam picks up his raiments and goes 
in search of adventure. Another month of kaleidoscopic 
adventures and vicissitudes of life will have been weath
ered before Sam returns to civilized territory. In pre
paring for his departure into the mystical realm of fourth 
dimension, Sam says "Abraculus con vertigo--- !" 
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SPEAKING or 
One of the events of St. Pat's week is the campus 

stunt. During each year's celebration the stunt occasions 
much interest from the members of our student body. 
This year we owe our exhibition to Don Church whose 
imagination, skill, and hard work was combined to pro
duce the water wheel seen churning away in front of 
the Engineering Building. 

The wheel, in turning, drove a small generator which 
supplied power to several electric lights, demonstrating 
the conversion of water power to electric power. A rusty 
primer valve provided almost as much of a challenge 
to the engineers' ability as the stunt itself. After par
ticipating in the beard contest at the barbeque, he re
turned to work on the stunt until about 3 :00 a. m. 

Don was born in Coffeyville, Kansas, in 1922. After 
12 years of schooling there, he graduated from Field 
Kindley Memorial High School, a member of the Na
tional Honor Society and a recipient of the J. C. of C. 
Scholarship. While in junior college before the war Don 
managed to hold down three different jobs and still main
tain the distinction of being an honor student. One of 
these was at the Ariel Aircraft, Inc., where he worked 
as a machinist. Being student manager of the football 
and basketball teams, and playing the trombone in the 
college band constituted some of his other extra-curricular 
activities. At the same time he was also sports editor of 
the college paper, made his letter in track and basketball, 
and was a member of a tumbling team which toured 
parts of Kansas and Oklahoma. 

Graduating from Coffeyville Junior College in 1941 
he went to work at the Ozark Smelting & Mining Co. 
until the fall of 1942 when the Army Air Force enlistment 
was increased by one. While stationed at Ft. Worth, Tex-
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CHARACTERS 
By H. M. HOLLINGSWORTH, C.E. '52 

as, ostensibly for basic training, Don busied himself with 
clerical work ( some fellows have all the luck). After 9 
months as a link trainer instructor, he applied for avia
tion cadet training and eventually ended up at Maxwell 
Field for pre-flight training. Opon completion of Aerial 
Gunnery School at Ft. Meyers, Florida, he went on to 
San Marcos, Texas, for his navigation training. He was 
subsequently commissioned Second Lieutenant and sent to 
B-29 Flight Engineers School, first at Amarillo, Texas, 
and later at Denver, Colorado. 

The close of the war found Don still in Denver, 
where he remained until discharged in December, 1945. 
Upon resuming civilian life he returned to junior college 
in Coffeyville for one semester. Immediately following 
this he enrolled at Mizzou for the summer term. During 
his first year here he was on the Varsity track team spec
ializing in the pole vault event. With subsequent injuries 
to his ankle, plus increasingly difficult courses, sports be
came secondary and the '4 7-48 school year was devoted 
to scholastic pursuits. That year he was the A. I. E. E. 
representative to Engine Club program committee, in 
charge of the P. A. systems, and wrote a few poems for 
the Shamrock. This year Don's club activities were not 
confined to the campus stunt alone- he served as Engine 
Club Business Manager, was an active member of St. Pat's 
Board, a staff writer for the Shamrock, and helped with 
the not too interesting details such as decorations for • the 
Christmas Party. Outside of Engine School, Don named 
Read Hall's fountain and dance floor, "Bengallair" and 
let off steam as a University tumbling cheerleader. 

Since Don will be graduating this June ( electrical 
engineering) we are counting him among those who will 
be missed when we resume school in the fall. 

f,_7 ~ 
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Frequency Convers 
Abou± ±he Author 

Readers of the Shamrock are familiar with the life 
and times of Bob Buescher as printed here. in the Febru
ary issue. Since that time, however, he has won first 
prize in the A/EE contest with his article on Frequency 
Conversion by Modulation. He is going to Dallas this 
month to present the paper to the A/EE district con
vention there. 

For those who aren't familiar with Bob's activities, 
we list a few: Knight of St. Patrick, Magna Cum Laude; 
member of St. Pat's Board, 1945-1949; Chairman of the 
Knighting Ceremony of the Engineers Club; Secretary of 
the Engine Club; past president of Gamma Delta; Luth~ 
eran student organization; Phi Eta Sigma, freshman hon
orary; A/EE; Pi Mu Epsilon; Eta Kappa Nu; and Tau 
Beta Pi. Whew! 

Bob will graduate in June in EE. He hasn't de
cided what he plans to do when he gets out, but from 
his record here, it should be .good. 

Introduction 

In the field of communication engineering, the en
gineer is often confronted with the problem of exact fre
quency division. For example, by the use of exact fre
quency-divider circuits, he might obtain several standard 
frequencies in the audio range, originating from a single 
master crystal-oscillator unit. 

Several methods are widely used to recure exact sub
multiples of a given frequency, the most common being 
that which makes use of the multi-vibrator circuit. The 
operation of this circuit is discussed in many texts and 
technical articles and its advantages and . disadvantages 
are well known. 

It is the purpose of this paper first, to call atten
tion to another method of securing exact frequency divis
ion that has been advocated several times in the technical 
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8ALANCED MODULA TOR. CIRCUIT 
Figure 1 - Basic Circuit 
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literature ( see Bibliography 1) but which has not re
ceived wide adoption, and second, to present design and 
operating data on a circuit that embodies the principle of 
the method. It appears that the proposed circuit has 
several advantages over the multi-vibrator as a frequency 
divider. 

Circuit and Theory of Operation 
The schematic diagram of the circuit is shown in 

Fig. 1. The key component of the circuit is a balanced 
modulator, so biased such that it operates over the non- . 
linear region of its dynamic characteristic curve. 

If then, when two signals of frequencies h and fo 
are applied to the inputs (1) and (2) respectively, as 
shown in Figure 1, and providing that operation of the 
modulator tube is over a non-linear portion of its charac
teristic curve, the output signal of the balanced modulator 
will contain the following frequencies: f1, f2, fo ± h, 
2fo ±h, 3fo ± h. (Higher . frequencies may also be 

present depending on the degree of non-linearity). Sup
pose now that the frequency of the signal fed into the 
input ( 1) is one-half that impressed on the input ( 2). 
That is, h = ½fo. Then from the above, the frequency 
components in the output will be fl, 2f, fl and 3fl, 5fl 
and 3f1, etc. 

It will be noted that the h component arises from 
two terms, namely, the h and the (f2 - fi) terms. 

If now that component of the output signal is sep
arated from the other frequency components and fed back 
into the input ( 1) of the balanced modulator, the circuit 
may be made to act as a frequency divider, from which 
signal of fi frequency can be obtained from the output 
when_. a signal of f2 frequency is fed into the input (2). 
The problem of circuit operation reduces to finding a 
suitable feedback network that has three major charac
teristics: 

1. Selectivity-separation of the h component 
of signal in the output. 

2. Magnitude of the feedback voltage favor
able for operation. 

3. Proper phase relationship between the 
signals applied to the inputs (1) and ( 2) . 

The requirements (1) and (3) above may be met 
by the use of a simple tuned circuit and the second 
requirement satisfied by a resistive potential divider, 
provided the original magnitude of the h component from 
the modulator is sufficiently large. If not, further ampli
fication of that signal may be accomplished by inserting 
a simple linear Class Al amplifier in the feedback loop. 
The tuned circuit effectively eliminates the undesirable fre
quencies from the output and the resistive potential di-
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• By Modulation 
vider allows adjustment of the feedback signal to proper 
magnitude for operation. The "Q" of the tuned circuit 
is not critical; however, the higher the ' "Q", the greater 
the selectivity, as it reduces the amount of harmonic com
ponents in the output of the tank circuit. Reversal of the 
feedback connections ( 180 degrees phase shift) is made 
possible by the use of transformers to insulate the feed
back circuit from the basic balanced modulator. Direct 
connection from output to input ( dashed lines Figure 1) 
suggest that the phase shift of the h signal through the 
modulator and tank circuit must be zero or 180 degrees. 

Phase Differences Between the Input Signals 
Impressed at (1) and (2) 

From experimental operation it is found that the 
phase shift through the circuit is a key factor regarding 
its operation. Actual conditions favorable to operation 
obtained through mathematical analysis depend on the 
equation for the dynamic characteristic curve of the tube. 
From relative magnitudes of different frequency compon
ents in the output of the current ( from wave analyser 
measurements) an assumption can be made that the 
characteristic curve is a third order equation in grid 
voltage. That is : 

ip = A --:- Beg + Ceg' --:- Deg' Eq. 1 

Assuming also a phase relationship between feedback 
and input voltage of 0, we may write: 

E+b = b cos (wit + 0) 
E+b = a cos 2w1t 

The voltages applied to the two grids of the tubes 
then have the forms: 

lg1 = a cos 2w1t + b cos (w1t + 0) 
lg2 = a cos 2w1t - b cos (w1t + 0) 

Substituting these expressions into Equation 1, the 
phase angle 0 may be expressed by: 

8 = _ 2bB + 3a'bD + b'D - 2abCtan 0 + 0 z 
tan 1 2bB + 0a'bD + b'D + 2abC 

Where 0z is the phase shift introduced through any 
detuning of the resonant circuit. Although the equation 
cannot be solved with the data at hand, it does furnish 
information which is of value in experimentally deter
mining the circuit parameters. 

Experimental Circuit and Its Operation 

The circuit as tested is shown in Figure 2. 
The experimental circuit (Figure 2) utilizes a 6N7, 

a dual triode, since that tube is a dual tube as well as 
one which exhibits a desired quantity of non-linearity in 
its characteristic curve. It may be operated successfully 
with no bias voltage on the grids and hence, the circuit 
is simplified. 

APRIL, 1949 

By BOB BUESCHER, E.E. '49 
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EXPERIMENTAL CIRCUIT 
Figure 2 - Circuit Diagram 

The choice of transformers is not critical, although 
those used must be applicable to the frequencies trans
formed. 

The cathode follower increases the impedance of the 
feedback loop as viewed from the tuned circuit, its in
direct purpose to be discussed in succeeding paragraphs. 

Although the circuit is applicable to any frequencies 
in the audio range, fi was arbitrarily set at 1000 cps and 
fo at 2000 cps. From preceding discussion it may be seen 
that the output signal from the balanced modulator will 
be composed of the following frequencies: 1000, 2000, 
3000, 5000, 7000, etc. ( c.p.s.). 

· In order that the circuit may be studied from an 
experimental standpoint, effect of variation in the fol
lowing parameters should be observed : . 

1. Dynamic characteristic curve of the mod
ulator tube. (A, B, C, D). 

2. Magnitude of the feedback voltage. ( b). 
3. Magnitude of the 2000 cps input voltage. 

(a). 

4. Phase shift through parallel resonant cir
cuit. ( 0z). 

Fixing the plate supply voltage and the grid basis 
of the modulator tube will determine the dynamic charac
teristic curve of the tube. The tuning of the .resonant cir
cuit was carefully adjusted to the frequency of the 1000 
cps signal so that the phase shift through the tank cir
cuit would be zero degrees. Any slight phase shift through 
the resonant circuit will then be. due only to power being 
drawn by the feedback circuit; which is coupled to the 
tuned circuit, and which will detune the circuit. 

The remaining important variables are then, ( 1 ) 
magnitude of the feedback voltage and, (2) magnitude 
of the input voltage. 

Experimentally it was found that for a fixed value 
of input 2000 cps voltage, variation in magnitude of the 
feedback voltage pr~duces three distinct types of opera
tion of the circuit. Wave sketches, Figure 3, are plots 

( Continued on page 24) 
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ORGANIZATIONS 
TED WITT, M.E. '49 

Activities in the organizations around the Engine 
School seem, for the most part, to have been discontinued 
for the past few weeks. However, we present a report 
on the associations, societies et al using the stuff we've got. 

Starting off, we have the ASME. 
Now, we know that the ASME has been doing some

thing. Of course, they're not letting anyone know any
thing about it but they must be up to no good. Perhaps 
they're making vino or home brew at those meetings. 
Maybe we'll hear from them next month. 

After that piece of information, we looked around 
and came up with TAU BET A Pl, the top honorary 
here in Engine School. 

The brighter men of the school added quite a col
lection of still brighter men to their roster this past month. 
An initiation banquet was held at the Boone and Chaun
cey Simpson showed movies of the Gator Bowl football 
game last season. 

Those initiated were: 
Lloyd Brown, Julian Burlsen, Arnold Fine, Howard 

Gann, Lloyd Goldberg, Bernard Hackenwerth, Robert 
Heising, John Mele, Richard Moore, Robert Nebel, James 
Owens, Robert Paschal, Jack Munsen, Mike Saunders, 
George Reosor, Ted Verlis, Fred Neebe, Ron Townley, 
Robert Whitesides, John Young, Bill Baker, Robert Wins
low, James Turner, John Bruns, Robert Curtis, Billy Dan
iels, Philip Dodt, Roy Harrington, Eugene Henning, Kel
so Holman, Don Humphrey, Robert Ketter, Warren Peret, 
John Pyonder, George Timson. 

Faculty members initated were: John C. Wooley, 
Gerald K. Gillan, Jack T. Kimbrell, Joseph C. Hogan. 

From what we have heard from their correspondent, 
the ASCE has dropped dead. We don't know whether 
in a body or separately, but they've not been heard from. 

The AICheE members heard Professor Kyllonen of 
the sociology department speak on "Industrial Sociology" 
at their meeting on April 6th. Prof. Kyllonen pointed 
out the various group problems and laws that would be 
encountered in industry. 

Baseball replaced sliderules Friday the 8th when the 
Chapter journeyed to the airport park for its Spring 
Picnic. 

Pi Tau Sigma, Honorary Mechanical Fraternity, 
seems to have gone inactive recently. At least this out
fit, which, incidentally, won the float award for the St. 
Pat's parade for the second time running, hasn't told any
one what's up or what it plans to do for the balance of 
the semester. 

Mr. Wooley, former chairman of the Ag. Engineering 
Dept., gave a very enlightening talk on the "Develop
ment of the Little Sioux Valley" at the ASAE meeting 
March 22. 

Fourteen members of MU's ASAE chapter attended 
the mid-central section meeting of the organization in 

( Continued on page 21) 
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TEST PILOT 
( Continu_ed from page 9) 

-Sea. level 
en~ine 

'!'rue t,,; :·si:,eed 

FIG. 5 

sure r·c har.ge r 
t:n81ne 

going at the same predetermined air speed. · The advan
tages of this method are: ( 1) calibration can be obtained 
at any altitude, thus insuring suitable weather conditions 
on almost any day, (2) with the advent of jet aircraft, 
it is essential that tests be run at high altitude because 
of excessive fuel consumption at low altitude, and (3) 
it is fast and accurate. The disadvantages are: ( 1) the 
calibration ship must be calibrated by one of the other 
two methods, (2) extremely accurate formation flying re
quired, and ( 3) one aircraft is generally kept exclusively 
for this purpose, necessitating additional aircraft. 

The altimeter method is used chiefly in England and 
by some aircraft companies in the United States. It is 
conducted by flying at various speeds past a point of 
known elevation. The theory being that the total airspeed 
error depends solely on the static error. This is true in 
the majority of tests but is not always so. Generally 
several runs are made over a speed course to determine 
this error, if any. In the event the error is great, a cor
rection factor is determined or another method of calibra
tion is used. The advantages of this method are: ( 1) 
very little pilot training required, and ( 2) it is fast. I ts 
disadvantages are: (1) inaccuracy, (2) ideal weather 
conditions are required, and ( 3) it is hazardous due to 
low flying. 

The second test consists of partial climbs. These 
climbs are run at two or perhaps three altitudes and at 
rated power. In general, one altitude is selected ranging 
from 8 - 12,000 ft., and another at a point where the rate 
of climb is roughly 500 ft/min. If this latter altitude is 
above 35,000 ft. a third altitude range may be selected at 
approximately 22 - 24,000 ft. Runs are started sufficiently 

( Continued on page 18) 
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• - Aerial cable gets pro-
.J:s::-=cc.-- tective wrapping before 

going underground. 

A highway near Ann Arbor, Michigan, was being 
widened. This meant that a telephone pole line 
had to come down. But the cables it carried were 
too busy and too important to be cut. They had 
to remain in constant use. 

Telephone engineers got busy. 
Within two months, cables along the five mile 

stretch were "buried alive" -with every circuit 
in service all the time. Every inch of cable was 
given a protective wrapping to make it suitable 
for underground use. Streets, highways and rail
road tracks were crossed. Work was done at 
night to avoid busy-hour traffic. Yet not a single 
telephone call was interrupted. 

The skill and initiative of the telephone en
gineer are important reasons why America has 
the finest telephone service in the world-at the 
lowest possible cost. 

BELL TELEPHONE SYSTEM 
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When you're looking for a 
single source of supply for 
a complete line of electrical 
roughing-in materials, 
National Eledric 

is your best bet. 

TEST PILOT 
(Continued from page 16) 

True Airspeeci 

FIG. 6 

low to int.ure that the rate of climb is stabilized throughout 
the altitude range. By choosing three or perhaps four air
speeds and above the airspeed at which maximum rate 
of climb is expected, a curve can be drawn giving the 
airspeed at which maximum rate of climb is attained 
at that mean altitude. ( See fig. 1) . 

By plotting Indicated Air Speed ( IAS) vs altitude 
at the mean altitude flown, and connecting the points 
with a straight line, the best climbing speed is obtained 
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FIG. 7 

at all altitudes. ( See fig. 2). Experience has indicated that 
the IAS for maximum climb remains constant up to the 
point where the power starts to decrease. Above this 
altitude the airspeed drops off one to two mph per thous
and feet. 

After the climbing speeds at all altitudes have been 
determined, the actual climbs can be run. By climbing 
at rated power and at the optimum IAS, times are re
corded at each 1000 ft. Usually test aircraft are equipped 
with a photo panel and camera in which all essential en
gine and flight instruments are installed and photographed. 
After the climb is completed the data is corrected for in
strument error and to standard conditions (29.92 in. Hg 
and 150°C). This flight when plotted gives the following 
information: (1) Rate of climb at any altitude, ( 2) time 
to climb to any altitude, and ( 3) service ceiling and abso
lute ceiling. ( See fig. 3 and 4). 

In the event the airplane will not cool adequately 
during climbs, which is sometimes the case, several alter
natives are open: (1) redesign of cooling system, (2) de
crease engine power setting, or ( 3) increase the airspeed 
for climbs. Generally the first method is used although 
increasing the airspeed is sometimes practiced. This lat
ter case naturally decreases the climb performance. 

Level flight tests consist of speed points and power 
required points. The speed points are run at 5,000 ft. 
intervals and at two or perhaps three power settings, name
ly war-emergency power, military power, and normal rated 
power. The method used to obtai_n this information is to 
fly at the exact altitude and power desired and record the 

( Continued on page 20) 
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New RCA 16-inch direct-view, television 
tube fills gap between popular 10-incb 
tubes and the projection-type receivers. 

•1n11de . s#ory ,;ol' o 6igg~ 6ng/2fer 
;;1c:fvre Ol'J rour kkv1.s1on screen 

The screen on which you are accustomed 
to seeing television is· the face of an elec
tron tube - on which . electrons "paint" 
pictures in motion. 

And the s_ize of the picture, unless pro
jected, is determined by the size of the tube. 

Working to give you bigger, brighter 
pictures, RCA engineers and scientists 
developed a new way to make large, 
direct-view television tubes. They found 
a method of "welding" large areas of 
glass and metal ... while keeping a vac
uum-tight seal! 

Using this development-ideally suited to 
mass production:--RCA can now build tele-

vision tubes of light, tough metal ••• using 
polished glass for the face, or "screen." 

An achievement of research 

Development of this new way of making 
te],evision tubes is a continuation of basic 
television research which began at RCA 
Laboratories. Such leadership in science 
and engineering adds value beyond price 
to any product or service of RCA, and 
RCA Victor. 

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

Continue your education 
with pay-at RCA 

Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 
• Development and design of radio ~ 
ceivers ( including broadcast, short wave 
and FM circuits, television, and phono
graph combinations), 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems, 
• Design of component parts such as 
coils, loudspeakers, capacitors, 
• Development and design of new re
cording and producing methods, 
• Design o1 receiving, power, cathode 
ray, gas and photo tubes. 
Write todlw to National RecrolUng Dlol-
8ion, .RCA Vlctot-, Camden, New Jeraey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physfoista, 

RADIO C'ORPORA'l'ION o-F AA,IRIC'A 

World Leader in Ra~o -.. J:irsl- in 7elension 
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TEST PILOT 
( Continued from page 18) 

airspeed, RPM, manifold pressure, outside air tempera
ture, carburator air temperature, and fuel flow readings. 

· Other instruments which have no bearing on the test itself, 
bu.t sometimes give valuable data as to engine performance 
are recorded. These ihclude oil pressure, oil temperature, 
cylinder head or coolant temperature, and perhaps other 
special instruments. Generally five minute runs are re
quired to obtain stabilized readings. By plotting true 
airspeed vs altitude, the plane's speed from. sea level to 
ceiling can be determined. ( See fig. 5 and 6) . 

.The power required points a·re run at the critical alti .. 
tude of the engine. This is determined in flight by ob .. 
serving the altitude at which wide open throttle is at-

. .tained with military power. At this altitude, various mani
fold pressure and RPM combinations are selected to give 
different airspeeds. Points are run from maximum ~llow
able power down to minimum speed at which .the specified 
altitude can be maintained. The same instrument read
ings are recorded during this test as were required on 
speed point runs. 

By plotting True Air Speed ( T AS) vs Brake Horse
power (BHP), the power required and power available 
curves are obtained. This graph reveals maximum speed, 
~d speed and BHP to obtain maximum endurance and 
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range . ... (See fig. 7). _ In addition, by plotting fuel flow 
readings vs IAS and BHP, cruise control charts can be 
prepared. 

Take-off and landing tests are always run last · as 
they are by far the most dangerous of the performance 
tests. Take-off and landings are made to determine the 
minimum ground roll and air distance to clear a fifty foot 
obstacle. This requires a considerable amount of flying 
in the aircraft being tested, winds less than 10 mph and 
a special ground crew with camera to record the ground 
roll and height above the ground. Since the plane is flown 
at extremely low flying speeds, generally four to ten rhph 
above the stall, accidents sometimes occur. Because air
craft being tested may be severely damaged, all other per
formance data is obtained prior to these . tests in order 
that all important information and recommendations can 
be submitted in spite of damages. 

In addition to all the data gathered thus far, the 
pilot also prepares a report on the airplane itself. This 
indudes handling, acrobat,ics, cockpit lay-out, spin charac
teristics if a fighter plane, take-off and landing characteris
tics, vision on ground and in the air, instrument arrange
ments, instrument flying characteristics, night flying char
acteristics, and other pertinent information. 

The factors which determine the length and complete
ness of flight testing depend . upon the type of aircraft 
and the amount of data desired. In general, performance 
is requested at several weights and configurations, that is · 
with wing tip tanks, external bombs, guns, turrets, etc. 
The time necessary to conduct these tests require from 15 
to 70 hours of flying time and many require 1 week to 6 
months to complete. 

The fate of a large aircraft organization may rest on 
the test pilot's ability to save an aircraft in the event of. 
an engine failure or other emergency. Except for the fact 
that the Air Force had the B-29 on the production line 
when the . first superfort flew, Eddie Allen's untimely 
death in the first B-29 might have delayed the war effort 
considerably. For this reason very few test pilbts actually 
"hit the silk"; rather they try to ''.dead stick" the ship. 
Howard Hughes bringing in his XF -11 photo ship is a 
classic example of this. Some of the less fortunate were . 
the above mentioned Eddie Allen, chief test pilot and en
gineer for Boeing; Joe Parker, Republic test pilot killed 
in a P-47N; Major P. J. Ritchie, Wright Field, killed in 
a B-25; Major Richard Bong, Wright Field, killed in a 
P-80; Capt. M. L. Smith, Wright Field, a Kidder, Mis
souri, boy, killed in a P-80; to cite only a few examples. 
In general only pilots with outstanding records are recom
mended for this type of work and almost without excep
tion these pilots are happy with their assignments. 

Cutie Coed (coyly): "You bad boy. Don't you dare 
kiss me again!". 

Civil Engineer: "I won't. I'.!ll just trying to find out 
who has the gin in this party." 
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ORGANIZATIONS 
( Continued 'from page 16) 

Manhattan, Kansas, March 17 and 18. , The members 
there enjoyed a banquet, several interesting papers, and 
a tour of the K-State St. Pat exhibits. · 

Eta Kappa Nu, honorary electrical, has also ceased 
to exist. (Purely the impression we get from the lack 
of information delivered to the Shamrock office.) 

. At the March 23 meeting of the AIEE, Mr. E . E. 
Gilcrease, design engineer for the Maloney Electric Co., 
St. Louis, spoke on "The Experiences of a Field En
gineer." His talk dealt · with the problems encountered 
in the installation of transformers in the field. 

Bob Buescher won the AIEE paper writing contest. 
(The paper is published in this issue. Ed. ) 

That's all the dope we've been able . to garner after 
about two weeks' effort. The situation could be helped 
if the secretaries of the various groups would. give me 
the dope on their m~tings and activities. Drop it in 
the Shamrock office, my mail box, or · the Shamrock box 
in the Dean's office. TW. 

AND IN REBUTTAL 
( Continued from page 11) 

plifier. In the next paragraph _he states that certain 
of the properties of a resistance coupled audio amplifier 
now covered · by an experiment should be demonstrated 
by the instructor in order to save "a three-hour lab· 
period and the time required to write the report" for 
the project he had previously proposed. 

The idea about the .monthly seminar for juniors 
and seniors is ( again my own . opinion) excellent. How -
ever, the same purpose is served by the student chap
ter of A. I. E. E. and the other engineering societies. 

This leads rrie to a point which, I fear, will not be 
too popular with a good many of the engineering stu
dents. The faculty of engineering has many purposes 
and duties, but its functions do not include taking the 
student by the hand and gently leading him through 
the engineering cirriculum. There are engineering clubs 
and societies which do a great deal to supplement the 
training of the engineering student. These are actively 
and enthusiastically supported by the faculty, but at~ 
tendance is not required. As former chairman of the 
A . . I. E. E. program committee I know from experience 

. the time and effort which Doctor Wallis and the other 
professors of E. E. have expended to make the organi~ 
zation a success. A person who has not availed himself 
of the benefits and experience offered py this and other 
similar organizations cannot be justified in criticizing the 
faculty for not offering this type of instruction. In this 
case the criticism I · offer is not directed at John Som-

( Continued on page 22) 
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PERFECTLY-CENTERED 
CONDUCTORS 

Con<enlri< <ondu<lor has ample lllill. 
flexibility for ordinary wiring .. 

.a Rope-stranded <ondu<lor gives ex
-,i treme flexibility to portable <ables 

Segmental <ondu<tor reduus skin lllill. 
effe<I, inueases current rating .. 

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

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

For The Finest In Flowers · . . . 

NICHOLS BROS. FLORISTS 

Growers. of Fine Orchids 

25 N. Ninth. Phone 9776 

BLACK &_ V'EATCH 
C o n s u l t i n g E n g i n e ·e r s 

E. B. Black N. T . . Veatch 

· A. P. Learned R.-E. Lawrence 

J. F. Brown F. M. Veatch 

Ed Wilkes, Jt:' C. I. Dodd 

E. L. Filby W. L. Patterson 

A. V. Ferry 

4706 Broadway . Kansas City 2, Mo. 
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AND IN REBUTTAL 
( Continued from page 21) 

merville, but at the many persons on this campus whom 
I have heard express similar opinions. I am only sur
prised that the Sommerville who was active in A. I. E. E. 
did not realize that the thing he was proposing in the 
nature of a seminar is already in existence and is avail
able to all who desire to attend. 

As to the business of advocating more inspection 
· trips, it occurs to me to wonder just how many en
gineers have expended the time and money ( a couple 
of hours and two rides on the Columbia bus) to visit 
the local power and light plant, the installations at the 
municipal airport or the studios and transmitters of 
KFRU. Still fewer, I am sure, have expended the 
slightly higher amounts required to visit the A. B. 
Chance plant in Centralia or the Panhandle Pipe Line 
Company's pumping station just this side of Centralia. 
How can the criticism that we have too few inspection 
trips be justified unless ·the individual has availed him
self of all the opportunities at hand. 

After discussing this matter at some length with 
friends in the engine school, I am inclined to the opinion 
that the basic criticism has its origin in a feeling of 
insecurity held by many men whose only experience is 
in service or in school. These men are inclined to com
pare themselves with fellow students who have had ex-

partners in creating 

perience in trade or in a quasi-engineering capacity and 
to feel that they can't quite "cut the buck." Although 
many of us are guilty of fostering this idea with "sea 
stories" etc., it is completely unfounded. 

In summarizing, I would be bitterly opposed to any 
changes which would detract from the type and quantity 
of instruction which is now given. The means are at 
hand by which any student who so desires may become 
a~quainted with the manual processes of his profession. 
Certain limited means are within his grasp by which he 
may help bridge the gap between his "theoretical" train
ing and the "practical" work in the field of engineering. 
As he comes more and more to know and understand 
engineering in practice, I feel sure that he will begin 
to realize, even as I am beginning to realize, that his 
"theoretical" training here at the university is probably 
the most "practical" training that he could receive. 

The "electric weatherman" . uses no ink in making its 
records. Moving arms, connected electrically to a con
ventional anemometer (a wind velocity measuring instru
ment) and to a weather vane, mark specially-sensitized 
paper by sending sparks through it. 

The instrument can register wind velocities up to 150 
miles per hour and can read direction correctly within one 
and one-half degrees. The paper moves beneath the 
markers at three-quarters of an inch per hour. 

K & E drafting Instruments, equipment and materlal1 
have been partners of leading engineers for 81 years 
In shaping the modern world. So extensively are these 
products used by successful men, it is self-evident that 
K & E has played a part in the completion of nearly 
every American engineering project of any magnitude. Nu-Joy 

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

Chicago • St. Louis • Detroit 
San Francisco • Los Angeles • Montreal 
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know 
'flllt'lkes. • • 

you stand there talking about lloebling wire 
cloth and screening. Well I tell you Roehling 
makes electrical wire and cable. I've bought 
them since before you were born!" 

•••• 
Of course both engineers arc right. At its four 

big plants in and near Trenton, New Jersey, 
Roehling makes an extremely ~ide variety of 
wire and wire products ... develops new types 
and achieves quality standards of highest effi
ciency and service economy to industry. 

ROUND - FLAT-SHAPED 
WIRE. Every inch of Roehling 
high carbon wire is just like every 
other inch in gauge and temper, 
grain structure and finish. That 
means fewer rejects, fewer stop
pages . . . production speed and 
lowered costs ... It's available now! 

WIRE ROPE. Roehling wire rope 
is a standard specification in many 
industrial fields. Among the large 
variety of types, Roehling 
Preformed "Blue Center" Steel 
Wire Rope is outstanding for easy 
handling, operating efficiency and 
economical service cost. 

ELECTRICAL WIRE-CABLE
MAGNET WIRE. With 65 stand
ard types to choose from, there's a 
Roehling Electrical Wire or Cable 
for all transmission, distribution 
and service requirements ... For 
high-speed winding you'll find 

L-------' Roevar Magnet Wire is tops. 

WOVEN WIRE FABRIC. Roehling 
industrial Screens range from finely 
woven Filter Cloths ( including 
highly corrosion-resistant types) to 
largest Aggregate Screens. Roeflat 
Screen, a new development, has 
75% more wearing surface ... gives 

L------' up to 90% more wear. 

Whatever career you are studying for, when 
you get on the job you will find one or more 
types of Roehling products serving there, de
pendably and at low cost. John A. Roebling's 
Sons Company, Trenton 2; New Jersey. 

ROEBLING 
. . . . ~ 

BRANCH OFFICES, Atlanta, 934 Avon Ave. * Bo.ton, 51 
Sleeper St. * Chkago, 5525 W. Roosevelt Rd. * Cle,,eland, 
701 St. Clair Ave., N. E. * Denver, 1635 17th St. * Howton, 
6216 Navigation Blvd. * Loo Angcleo. 216 S. Alameda St. * 
New York, 19RcctorSt. * Philadelphia, 12S.12thSt. * Pitt&
burgh, 855 W. NorthAve. * Portland, Ore., 1032 N. W. 14th 
Ave.* SanFrancioco,174017thSt. * Seaule,900FirstAve. 
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Adaptable to many special ap
plications such as sorting and 
quality control devices. Simple 
setting provides readings of 
.0001" to .00001". Intermediate 
settings can be made easily to 
match prescribed tolerance limits. 
Equipment includes: amplifier 

unit; external and internal com
parators; gage head cartridge 
for jig or fixture mounting; signal 
light attachment. Write for cat
alog. Brown & Sharpe Mfg. Co., 

BROWN & SHARPE MFG. CO. QB·~ 
Pmideacl 1, R. I., •• s. A. . 
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BROWN &SHARPE 

Why Shop Around? 

Come To Your 

UNIVERSll'Y 
BOOK STORE 

For All Your SCHOOL NEEDS 

DRAWING INSTRUMENTS 

T - SQUARES 

SLIDE RUJ:,.ES 

GRAPH PAPER 

TRIANGLES 

DRAWING BOARDS 

PENCILS and INK 

UNIVERSIT'I 
SOOK STORE 

FREQUENCY CONVERSION 
( Continued from page 15) 

taken from the screen of a cathode ray oscillagraph and 
illustrate the three output voltage waves. 

OUTPUT 

WAVE 

SHAPEJ 

Figure S - Wave Sh~pes 

The three types · of operation may be classified into 
these categories : 

1. Unstable operation-the magnitude of the 
feedback voltage is not large enough to sustain "in 
step" modulation. 

2. Desired operation-circuit operating sat
isfactorily as a frequency divider. 

3. Oscillatory operation-the magnitude of 
the feedback voltage is such that the circuit is an 
oscillator-the frequencies in the output are inde
pendent on the input frequency. 

For different values of input voltage magnitude the 
limits of the desired operation vary. Further tests result 
in curves, Figure 4, which define the limits of the desired 
operating conditions. 

The uppermost curve represents the average division 
line between the desired operation and the oscillatory op
eration while the lower curve defines the lower limits 
of the feedback voltage for desired operation. 

Optimum Conditions For Operation 
The next step in the study of the modulator fre

quency divider circuit is to determine the optimum con
ditions for operation such that a similar circuit may be 
constructed and operated. 

The optimum conditions are herein defined as that 
point in the desired operation that allows a maximum var
iation in ·each of .the parameters without traversing beyond 
the desired operating region. 

E 2000 .................................................. 1.5 
E FB ....................................................... ...................... 2.0 
Ebb ............................................................... .. ................... 26 • 
e Between input 2000 cps and the 

1000 cps output ................................................. :.90 ° 
( Referred to fi, 1000 cps) . 

( Continued on page 26) 

Allowable 
Variation 

30% 
50% 
10% 

±45° 
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BULLARNEY BLAME 

BAKER 

The big day was on. The wonderful · gigantic bridge 
was being formally opened. At the height of the festivities, 
when thousands of people had thronged onto the bridge, 
the center span-with a crash heard for miles-fell into 
the bay, a mass of twisted girders and human bodies. 
The frenzied mayor, seeing the engineer, dashed up to him. 
"Look what you've done."· 

The engineer, scratching his ear, replied, "I told Mac 
that decimal point was in the wrong place." 

Cutie Coed (pouring an M. E. a drink of that gin): 
"Say when." 

M. E.: "Anytime after this drink is 0 . K. by me." 

It seems that there are two general types of coeds : 
those who are like a discontinuous function ( no limits) , 
and those who softly murmur sweet nothing doings in 
your ear. 

We heard of one of those "nothing doings" coeds who 
worked all her crossword puzzles vertically so she wouldn't 
have to come across. 

We know one of those "function" coeds who said to 
an engineer: "Do you know what they're saying about 
me!" and the engineer replied, "Why do you suppose I 
came over to see you?" 

Seniot: "Remember, kid, beauty is only skin deep." 
Frosh: "S'deep enough for me, bud, I'm no cannibal. 

"Here's one Luther Burbank didn't try," said Jeanne 
as she crossed her legs. 

E.NGINE.1:RJN6 L18R,AR. Y 

PLl/lS( °"- $QUE.Al(,~ SlJOE.l~ULE.S 
0£FOA.,._ UStNG IN TNI.S Roc,,M 

l U .. ,. ~-"· 
I • 

~ l , c=~::::;::===;~~===;;::==;J 

\ 1-'( 
' ·D'-=-__ ~· ..___ --

1-115 Gl~L SF\10 SHE. WOULD MAR.ll.Y 
\UM AS soo~ AS 1-\E~L FR.EE ZES ov~ 
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, - . 
A furniture man was in Paris on business and after 

he had completed his work he decided to see the. sights. 
The first sight was a beautiful French gal and he 

wasted no time getting acquainted even though she could 
not speak or understand English. He accomplished a 
lot by drawing pictures. 

He drew a picture of a taxi and she nodded agree
ment. They got into the cab and during the ride he 
drew the picture of a knife and fork and she understood 
he wanted to take her to dinner. During the dinner he 
drew another picture of a bottle of wine. After downing 
several bottles of the wine they both felt pretty good. At 
this point she took the pencil and paper in hand and 
proceeded to draw the picture of a bed. 

And to this day the furniture man is still wondering 
how she knew he was in the furniture business. 

A big, strong, handsome lumberman went up to the 
hotel cigar counter and asked the cute blonde behind the 
counter, "Do you keep stationery?" 

With a flirtatious giggle she replied, "yes, up to a 
certain point, then I just go all to pieces." 

Gal: "That boy friend of mine is trying at times." 
Other Gal: "That's· nothing, . mine is trying all the 

time." 

The month's absent-minded contest wa~ won by the 
druggist who was asked if he had a wife and replied, no, 
but he had something just as good. 
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'1 ou ha-ve 
es unt1 y d 

B Y no tap ,..e Cla u . ChrO•» 
n Lufk1n ·1y read in 

see k" ngs eas1 
'{apes. M,ar 1 1· ht, Markings 

Poor 1g r 
bright or for e1ttra wea 

below the surfac;e1tible steel base 
sunk " tough, . stance, J,,.sk · n .,._ t res1 
Protect10 · 1ttra rus 

. ed tor e 
i:nulu-plat for thetn• 

d" stributor 
your 1 

EASY TO READ MARKINGS THAT ARE DURABLE 
Lufkin Chrome-Clad "Super Hi,Way", "Pioneer" 
and "Michigan" are New and Better Chain Ta{Jes. 
Chrome plating over rust resistant base and 
multiple coats of electroplating gives a hard, 
smooth, dull, chrome-white surface. Wear 
and corrosion resistant. Jet black figures 
are easy to locate and read. Write for 
illustrated leaflet giving complete details. 

::::.:.: :~!':. f u FKI /JI ':!~:::::~.:.:::.~~· 

YOU 

ARE MOST LIKELY 

TO 

FIND IT AT ... 

BARTH'S 
For 80 Years 
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FREQUENCY CONVERSION 
( Continued from page 24) 

Advantages of the M adulator Met hod 

Through allowable variations, Table 2, shows the 
wide degree of variation permissable in each parameter 
and indicates the large number of applications to which 
the circuit may be adapted. 

Insertion of additional tuned circuits in series with 
the initial tank circuit shown in Figure 1 allows separa
tion of several other frequencies from the output signal 
of the modulator. The circuit under discussion, there
fore, has several outputs, and the circuit acts as a 
frequency converter rather than a frequency divider. 
As the multivibrator, the circuit may, therefore, be used 
to transform the frequency of a single standard signal 
into several exact frequency outputs. Perhaps the great
est single advantage that this circuit exhibits over the mul
tivibrator and similar circuits is its ability to maintain 
positive operation-once set into operation the outputs 
will either have the desired multiples and sub-multiple of 

0 ~---+----+--------------
l.o I . S Z.o Z.> J.o 

£zoo;;-
Figure 4 - Operating Limits 

the input frequency, or the circuit will not operate. Re
moval of the input voltage results in the disappearance 
of the output voltage. Frequency of the output will not 
"drift" from the exact fraction of the input frequency. 

Another point in the operation of the circuit that 
may or may not be classified as an advantage, depending 
on viewpoint, is that all but one of the possible output fre
quencies are fractional multiples of the input frequency 
rather than fractional sub-multiples. All but one of the 
possible output frequencies will be higher than the input 
frequency. The possible output frequencies may be repre
sented by 

f o = nfi/2 

where fi is the frequency of the input signal and n is any 
integer. 

Low cost of the circuit is certainly an advantage. Sim
plicity of the basic circuit limits the cost of the entire unit 
chiefly to the price of one or two tubes and transformers. 
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What these man-made gems mean to you 
SYNTHETIC STAR SAPPHIRES like this one, which only the 
finest of nature's.stones can equal, are now made by man. 

Yes, Union Carbide-which since 1942 has madP- syn
thetic crystals for precision instruments and other indus
trial uses-today produces the loveliest of synthetic star 
sapphires and rubies for personal wear. 

But far more important to all of us are the research and 
technical skills ... the work with extremes of heat and 
cold, with vacuums and tremendous pressures ... that lie 
behind these superb jewels. The research and skills that 
produce today's better materials ... used by industry in 
turning out numberless products. . 

The same_ research that brings these man-made stars 
within our rea~h ... brings us, too, man-made leather and 
rubber. It also gives us today's better food, clothing, and 
shelter. It helps us resist disease. It improves our heating 

and lighting. It's a part of our swifter, safer transportation 
systems ... our communications ... our progress in con
struction. 

The people of Union Carbide work with a vast range of 
Alloys, Chemicals, Carbons, Gases, and Plastics. They are 
constantly perfecting new processes ... and producing hun
dreds of materials ... for the use of science and industry 
to benefit mankind. 

FREE: You are invited to •end for the new illw
trated booklet, "Product• and Proce•ses," which 
•hou·• how •cience and industry u•e U CC'• 
Alloys, Chemicals, Carbons, Gase• and Plastic,. 

UNION . CARBIDE 
AK.D CA..R.DO.N CO..R..PO..R.ATIO.N 
30 EAST 42ND STREET ~ NEW YORK 17, N . Y. 

----------------Trade-marked Products of Divisions and Units include---------------
LINDE Oxygen • PREST-0-LITE Acety lene • PYROFAX Gas • BAKELITE, KRENE, VINYON, and VINYLITE Plastics 

NATIONAL Carbons • EVEREADY Flashlights and Batteries • ACHESON Electrodes 

PRESTONE and TREK Anti-Freezes • SYNTHETIC ORGANIC CHEMICALS • ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys 
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Missouri Theatre Building 

PaulAllen's flowers 
for every occasion 

MOTHER'S DAY IS MAY 8±h 
Don'± Forge± Her! 

We Will Wire Flowers To Her Anywhere In The World! 

Member FTDA Phones 4433-9470 

HA'Y'S HARDWARE CO. 
THE BROWN DERB'Y 

KEEN RUTTER 
Dial 4710 

116 South Ninth Phone 5409 

' 

arz a s 
8½ to 12. B to D. 

$8.95 

tOTTUD UNDII AUfHOIITY e, IHI COCA°COLA COMPANY IT 

COCA-COLA BOTTLING COMPANY OF COLUMBIA, MO. 
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General Electric is not one business, but an organization 

of many businesses, offering opportunities in virtually all 

the professions. Here three G-E men brief the career

possibilities which the company offers to the business 

trainee, the technical graduate, and the chemist. 

FROM BTC TO TREASURER 
J. D. Lockton (Michigan), Tr~asu!er of the company: 
"As an alumnus of the G-E Business.' Training Course, I 
consider it as one of the be.~t p9.ssjble avenues by which 
the liberal arts or business administri~ion graduate can 
enter into the business life-and ,thel opportunities-of 
General Electric. Every year sees BTCit~ained men rise to 
financial and administrative positions of i~al responsibility 
within the company." 

CAREERS FOR TECHNICAL GRADUATES 
K. B. McEachron, Jr. (Purdue), Manager, Technical Ed
ucation Div.: "There is no substitute for real, on-the-job 
experience. So we have carefully planned each of our ed
ucational programs to include 'learning by doing.' A 
wide variety of technical courses are available to those who 
want to extend the studies they began in college, whether 
they are electrical, mechanical, or chemical engineers, or 
physicists, chemists, or metallurgists." 

CHEMICAL WRITER 
Tony Forni (R.P.I.) of the G-E Chemical Dept.: "At General 
Electric I've been able to combine my interest in chemistry 
-I'm a chemical engineer-with an interest in advertis
ing. Result: I'm responsible for advertising and sales 
promotion of the amazing new heat-resistant synthetics 
called silicones. With research constantly developing new 
products needing promotion, there's many an opening in 
this_ technical side of General Electric advertising." 
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Gulf of Mexico is site of newest oil "boom'' 
OIL WELL SUPPLY COMPANY 

PLAYS IMPORTANT ROLE IN PROJECT 

► "More than 4 billion barrels"-th«t's what one person has estimated 
as the amount of oil in one 30 mile strip in the Gulf of Mexico-scene 
of one of the biggest oil exploration projects in history. More than 20 
million dollars has been spent by several companies in leasing properties 
on this newest oil province. 

Oil Well Supply Company-a subsidiary of United States Steel Corp
oration-is supplying many of the oil companies with complete drilling 
rigs, including rotary drilling units, slush pumps, derricks, swiv~ls, 
blocks, rotary feed controls and other important parts of rigs. 

Since 1862, when it was founded, "Oilwell" has been one .of the lead
ing suppliers of oilfield equipment. Not only has it pioneered many 
improvements in equipment, but it has introduced many new types of 
machinery and equipment. 

This pioneering of more efficient and more economical equipment is 
a most significant phase of "Oilwell's" progress. For back°of all the de
velopment work are the objectives to drill cheaper and to produce more 
economically from any depth. 

Opportunities 

The fascinating work being done by Oil Well Supply Com
pany, as vv;ell as projects being carried on by other U. S. 
Steel Subsidiaries, requires qualified men in just about 
every branch of engineering. If you would like to take part, 
why not see your Placement Officer and talk it over with 
him. And be sure to ask him for a copy of the book "Paths 
of Opportunity in U. S. Steel." 

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

UNIVERSAL ATLAS CEMENT COMPANY· VIRGINIA BRIDGE COMPANY 



rou CAN se SURE ... ,, trt "\\estinghouse 

THE FUTURE 
STARTS HERE 

Almost every major technical development has its 
beginning in the research laboratory. Research sets the 

pace. Industry's progress depends upon it. 

If you have the desire to become a Research engineer, 
then investigate the Westinghouse Graduate Student 

Training Course. It has trained many men in the last 

fifty years to accept responsibility in many different 

fields of engineering, manufacturing, design and re

search. When your ability and aptitude are determined, 

and you have received a general training in applied 

engineering, you may he headed for a job in Research 

Engineering. 

Research involves study of fundamental technical 

problems and analysis of those problems. It includes 

search of information on the subject, calculations to 

verify theory, and experimental work to approve, reject 

or modify theory. 

Certain men with advanced academic backgrounds 

and special interests may find opportunity through 

direct placement in research. 

If you have the desire and aptitude for Research 

Engineering, this may be the opportunity you have been 
looking for. Begin planning your future today. 

Get full particulurs ~bout the Graduate 
Student Training Course and the oppor
tunities open to you .'.It Westinghouse. Begin 
planning for your future today-send for 
your frre copy of the booklet. "Finding 
Your Place in Industry". 

MAY, 1949 

G-10029 

To obtain copy of Finding Yozir Place in_ Industry, consult 
Placement Officer of your university, or mail this coupon to: 

The District Educational Coordinator 
Westinghouse Electric Corporation 
411 North Seventh Street 
St. Louis 1, Missouri 

Name, ___________________ _ 

Colleg.~ ________ __ Course, ______ _ 

Addres,.,_ ________ _________ _ 

CitJ __________ __ State; ___ _ _ --<;-1 
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There's something here 
no photograph could show 

Pictures could convey a clear idea of the 
buildings of Standard Oil's new research 
laboratory at Whiting, Indiana. We 
could also photograph the many new 
types of equipment for up-to-date pe
troleum research that are housed in the 
laboratory, one of the largest projects 
of its kind in the world. 

Or we could photograph the men who 
work here, many of whom . have out
standing reputations in their fields. For 
many years, Standard Oil has looked 
for and has welcomed researchers and . 

engineers of high professional compe
tence. We have created an intellectual 
climate which stimulates these men to . 
do their finest work. 

But no photograph could show the 
basic idea that motivates Standard Oil 
research. It is simply this: our respon
sibility to the public and to ourselves 
makes it imperative that we keep mov
ing steadily forward. The new Whiting 
laboratory is but one evidence of Stand
ard Oil's intention to remain in the front 
rank of industrial research. 

Standard Oil Company 
(INDIANA) 

· 910 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 
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SMALL WONDER! Wood stands, like those 
above that are exposed to damp .. rainy 
weather and snow, rate high on the termite 
menu. In fact, it's safe to assume, all wood 

is considered fair game by termites. 

Dow produces PENTAchlorophenol to pro
tect wood from the termite menace, as well 
as from decay due to excessive moisture. 
Wood protected with "PENTA" lasts years 
longer than untreated wood! "Wherever 
wood is used, consider the advantages of 
PENTA-protected lumber" is a phrase of in-

creasing significance to the farmer, home 
builder and industrialist. The chemical 
PENTAchlorophenol is also used in the pres
ervation of hemp, jute, and other cellulosic 
products that are often exposed to severe 
climatic conditions. 

This is but one of more than 500 essential 
chemicals Dow produces. It has, however, 
one characteristic common to all Dow 
products. That is its high, uniform quality
a characteristic that has made the name 
Dow .a standard in the chemical industry. 

THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN 
N1w Yark • BDSIH • Phlladeltlbla • Wasliqtea • Cleveland • Detrllt • Cllic.111 • St. Leuls • HDUSIDD • Sa■ Fralll:lsi:i • Las AqallS • Suttle • Daw Cillml11I DI Cauda, lllllllld, Tllnll, C1uu 
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TEN UNIVERSITIES TO BENEFIT BY GRANTS 
FOR UNRESTRICTED FUNDAMENTAL RESEARCH 
With a view to stock-piling basic 
knowledge, the Du Pont Company 
has announced a program of grants
in-aid for the college year 1949-50 to 
10 universities for unrestricted 
use in the field of fundamental re
search in chemistry. 

The grants-in-aid of $10,000 each 
are to be used for research that has 
no immediate commercial goal. The 
universities themselves are to select 
the projects in which the grants will 
be employed, and results of the re
search are to be freely available for 
publication. 

HOW FUNDS WILL BE USED 

Du Pont's purpose in offering the 
grants is to help insure the flow of 

fundamental knowledge in science 
upon which the future industrial de
velopment of our country is so de
pendent. It is intended that the funds 
be utilized for such expenses as em
ploying additional research personnel 
or lightening the teaching load of a 
professor who is eminently capable 
of research of a high order. They 
may also be expended for the pur
pose of obtaining supplies, appara
tus or equipment. 

GRANTS ARE EXPERIMENTAL 

This program of grants-in-aid is 
largely experimental. However, it is 
DuPont's hope, should the program 
work out satisfactorily, to continue 
each grant for a period of five years. 

Four of Many Outstanding Du Pont Fellowship Winners 

STANLEY MARVEL 

Dr. Wendell M. Stanley,at University of California, 
is Chairman of the Department of Biochemistry 
in Berkeley and in the Medical School at San Fran
cisco; Director -of the Virus Laboratory. Bachelor's 
degree at Earlham College, 1926; M.S. at Illinois, 
1927 and Ph.D. in Organic Chemistry, 1929. Hon
orary Doctor's degrees from five prominent Ameri
can universities and the University of Paris. Has 
received more than 10 medals and awards for dis
tinguished work in chemistry and biochemistry; co
recipient of the Nobel Prize in Chemistry in 1946. 
Du Pont fellow at Illinois in 1928-29. 

Dr. Carl S. Marvel, Professor of Organic Chemistry 
at the University of Illinois since 1930, received 
his A.B. at Illinois Wesleyan University in 1915; 
A.M. at Illinois, 1916 and Ph.D. in Organic Chem
istry, 1920; Sc.D. (honorary) at Illinois Wesleyan, 
1946. President American Chemical Society, 1945; 
Director 1944-46. Has received numerous honors 
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such as the Nichols Medal and memorial lecture
ships at outstanding universities. Du Pont fellow 
at Illinois in 1919-20. Consultant on Organic Chem
istry to the Du Pont Company at present. 
J. Frederic Walker is a Research Supervisor on 
formaldehyde products in the Electrochemicals 
Department. Trained at Massachusetts Institute 
of Technology. Awarded Bachelor's degree in Chem
istry, 1925; Master's degree 1928, Ph.D. in Organic 
Chemistry, 1929. Author: "Formaldehyde Chem
istry," "Organic Chemistry of Sodium," "History 
of Chemistry." Du Pont fellow in 1926-27. 

Frank S. Fawcett is now doing synthetic organic 
research with Du Pont's Chemical Department. 
Received Bachelor's degree in Chemistry, Furman 
University, 1940; Master's degree, Pennsylvania, 
1944; Ph.D. in Organic Chemistry, Massachusetts 
Institute of Technology, 1948. Du Pont fellow at 
M.I.T. in academic year 1947-48. 

77 DU PONT FELLOWSHIPS* 
MADE AVAILABLE 

TO GRADUATE STUDENTS 

Again in the academic year 1949-50, 
the Du Pont Company is awarding 
post-graduate and post-doctorate fel
lowships to universities throughout 
the country. 

This is a continuation of the com
pany's 30-year-old plan to encourage 
advanced studies in the fields of chem
istry, physics, metallurgy, and engi
neering. 

It is hoped that the plan will con
tinue to help maintain the flow of 
technically trained men and women 
who will go into teaching and research 
work at the universities and into tech
nical positions in industry. Some of 

r 

What Fellowships Provide 

Each post-graduate fellowship 
provides $1,200 for a single 
person or $1,800 for a married 
person, together with an award 
of $1,000 to the university to
wards tuition and fees. Each 
post-doctoral fellowship pro
vides $3,000 for the recipient 
and $1,500 to the university. 

them, as in past years, may come to 
work for Du Pont when they finish 
their studies, but there is no obligation 
to do so; fellowship holders are free to 
enter any field of activity they choose. 

The students and their research 
subjects will be selected by authori
ties of the 4 7 universities participating. 
In this year's program, 45 of the post
graduate fellowships are in chemistry, 
4 in physics, 15 in chemical engineer
ing, 5 in mechanical engineering and 2 
in metallurgy. There will be 6 post
doctoral fellowships as an incentive to 
those who would prefer to remain in 
academic work in order to obtain addi
tional advanced training in chemistry. 

*Missouri participates in the 
Du Pont Company Fellowship Plan. 
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MAY, 1949 

EDITORIAL 

With this issue, the Shamrock ends publication for another year. 
And, since it's the last opportunity the Editor will have for this kind of 
thing, he'd like to use it to give credit where credit is due. 

The men who put out the Shamrock this year were very few in num
ber. This placed the burden of publication on a small group of men who 
have worked hard and long at their jobs. Since nothing has been said in 
these pages regarding their efforts, it seems appropriate to mention them 
and give them their well-earned plaudits. 

The present Business Manager and former Managing Editor, Milt 
Manshel, did a fine job in both his spots on the staff. Revenue and how 
to get it was Milt's worry and he worked long hours attempting to get the 
money rolling in faster than it went out. 

John Morrison, Managing Editor, has handled the makeup for most 
of the issues of the year. In addition, John has worked out a circulation 
promotion scheme that he'll put in effect next year. 

Lloyd Goldberg has been Advertising Manager and staff rolled into 
one. With no assistance he has sold all the local ads that appeared in the 
magazine for the past five issues. 

Ed Dahler and Maurice Vandervort handled story procurement and 
circulation on their own for most of the year and should be commended 
for the job done. Our colmnists, Ted Witt and Don Church, contributed 
much to the magazine as did all the authors who wrote articles, the artists 
who drew the cartoons, and Ken Kuellmer, our photographer. 

That about winds up the commendations for the year. Putting out 
the magazine has been a lot of fun but the work was pretty strenuous at 
times. 

J. J.B. 
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Recruiting and Selection of Engineers 

The term engineer is so broadly used and mis

used that in any discussion such as this a strict def
inition of subject matter is essential. In this paper 
the term engineer will be applied only to those mem
bers of the profession who are graduates of recognized 

engineering schools. 

However, because of the great use of engineers 

in non-technical capacities in recent times, we shall 

have to consider also those occupations which utilize 
the training of the engineer but cannot strictly be 

called engineering jobs. Engineers are found in many 

phases of management, sales, promotion, cost ac
counting, and other seemingly remote po'sitions. The 

actual figures will be given later. 

In recruiting engineers, differentiation is made 

between general planned recruiting for addition to 
the engineering force, and particular recruiting for 

filling specific openings. 

The largest single source for recruiting of the 

first type is the engineering school itself. Among 

employers the preference for recent graduates is 

almost universal. In a recent study made by the 
Engineer's Joint Council Subcommittee it was found 

that ninety-six per cent of employers cooperating 

in the study hired cadet enginEers directly upon 

graduation from engineering schools. Forty-three 
per cent of those reporting hired more than half 

after one or more years experience but apparently 

this was not done by necessity since sixty per cent 

reported that they prefer to hire new graduates. 

Most of the employers use other methods in con

junction with the one mention<:'d. Only four per 
cent recruit exclusively from school. Again it must 

be mentioned that these figures apply only to gen

eral recruiting not for specific jobs. Most large em
ployers put cadet engineers through a training pro
gram of their own and take up the question of 

placement later. 

Many methods are used in hiring new graduates 

but only one of them is really effective. This is 

the method of sending representatives to the schools 

to interview prospective candidates. In the report. 

cited above seventy per cent of the cooperators were 

found to use this device. The procedure followed 
is to send a notice to the dean of the engineering 

school. The dean then posts announcements regard
ing the company's representativDs and their time of 
arrival. Students are advised to place their names 

on an appointment schedule. When the representa
tive arrives he generally calls a group meeting of 

interested students and outlines to them the com
pany's policies regarding selection, further training, 

promotion, salary, and other pertinent points. Af-
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ter this all those who are still interested are inter
viewed. 

The interview generally lasts from fifteen to 

thirty-five minutes. After the interview, if the in
terviewer decides that the student's qualifications are 
acceptable he may invite him to visit the plant at 

company expense for further ..:onsideration, or he 

may ask him to fill out the company's regular ap
plication blank. Members of th~ faculty are often 

consulted concerning the qualifications of the appli
cant. 

Another method of recruiting on the campus is 

to send a letter to the dean asking him to recom
mend qualified students or to post an announcement 

inviting students to write to tllE. company. 
In recruiting from the campus, the quality of 

the applicants follows the general cross section of 

college students. The selection devices used to dif

ferentiate between candidates are discussed later. 

Other methods used to acquire new graduates 

are of some importance. In oraer of effectiveness 

they are: voluntary application, 1:n;mmer employment 

of students, employment agencies, and recommenda

tion of friends. Employm~nt agencies use advertis
ing extensively and ads advising new graduates to 

register with the agency are freqrncntly seen in news
papers. Direct advertising by the company in news

papers for inexperienced engineers is rare. General 
Electric and a few other large urganizations often 

advertise in college publications. 
The quality of recent graduates who have not 

been employed by company representatives at the 

school is not necessarily suspect. In present times 

nearly all students who apply for employment with 
company representatives get jobs with one or another 

of them. The ones who do not accept are generally 

those who feel they can get higher salaries or more 
desirable positions on their own. 

The Monsanto Chemical Company's breakdown 

of employment of engineers for the year 1940-41 is 
as follows: 

Percentage of 
Source total employed 

1940 summer employees ... . .............. ..... ..... 14 
College visits ... . · .... .. ...... .... ... ... ..... 36 
Miscellaneous college contracts .......... ..... 15 
Other miscellaneous sources .. ..... .. .......... .... . 24 
Men with previous experience .... ................. 11 

These figures were taken from the Chemical In
dustries Journal of August, 1942. An interesting 

fact mentioned in this article is that recruiting at 

Monsanto is on a non-professional basis. They do 

not use a personnel department for hiring technical 
personnel. The theory is that a technical man is 

best qualified to estimate the qualifications of a tech-
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nical applicant. Their recruiting is done by chemists 
and engineers who take a couple of weeks a year 
from their regular duties to visit universities in 
their section of the country. This arrangement seems 
logica l enough except that as mentioned before, non
technical qualifications are often more important to 
the employer than t echnical. There is reasonable 
doubt that a technical man is as well qualified to 
exercise this type of judgment as a man trained 
in personnel or a t least one who devotes all his 
time to this kind of work. 

In recruiting engineers for specific openings the 
Engineer 's Joint Council Subcommittee reports the 
following: fifty per cent use advertising, thirty-five 
per cent use employment agencies, thirty-five per 
cent use the Engineering Societies Personnel Service, 
Inc., eighteen per cent consult placement bureaus, 
and twelve per cent have present employees bring 
men in. 

The use of advertising for experienced men by 
companies is restricted almost entirely to professional 
journals and publica tions. The ads are generally 
classified and are rather specific regarding duties, 
salary, and location of job. These publications also 
carry "Positions Wanted" ads. These ads are specific 
with respect to the specialty of the job seeker and 
sometimes contain the salary expected. This source 
is more abundant in times of depression than other
wise. In present times the number of "Positions 
Available" ads outnumbers the "Positions Wanted" 
by approximately two to one. 

Recruiting through agencies is generally con
ducted by agencies specializing in engineering or 
teachnical personnel. Their advertisements are found 
in newspapers but not in professional publications. 

The Engineering Societies P ersonnel Service is 
a corporation owned and operated by the four founder 
societies , (A. I. E. E., A. S. C. E ., A. S. M. E., and 

Occupat iona l Status Total Che m ical 

Total 100.0 100.0 
Administra tion-management, technical ~ 31.8 
Design ....... ......... .. 14.9 10.5 
Development 6.8 16.8 
Research , a pplie d . 5 .8 13.6 
Construction, superv ision 4 .7 .7 
Teaching , college or univer sity : : : . 4.4 5. 0 
Consulting, as employee of priva te firm .... 4.2 2.6 
Sales .. .... .. .... .... ............. .. ....................... .................. .. .... .. ..................... .. 4 .1 2 .3 
Admini3tration-management, non-technical 3.6 1.3 
Consulting, independent . 3.6 1.9 
Operation ...... .. ........... ........... . 2.4 3 .1 
Analysis a nd testing . 2.2 .9 
Production ..... .. .... .... .. ... .......... .......... .. ................. ............. 2.1 5.1 
Any occuoa tional status n ot specified ... 2.1 .4 
Mainte nallce 1.9 .5 
Drafting .. .... 1 .1 .2 
Estimating 1.1 .3 
Inspect ion 

~ ,itinii 
.9 .2 

Editing and .7 .4 
Installa tion ha~1c··-~·c1e·nce······· .6 .1 
Research in .6 .7 
Patents .3 .4 
Safety e;;gine erlng ..... . .3 .1 
Student .3 .7 
Unemploye d .. · ........ ···· ········· ··· ········ .3 .1 
Personne l-la b or problem s .2 .2 
Tea ching, other . .2 
Retired ..................... .......... ....... ................. .......... ..... .2 .1 
Libra ry and information ser v it::e .. .. f f 
Tota l (number actua lly reporting ) .. 37,545 3 ,672 

A. I. Ch. E.) as a special service to the engineering 
profession. It subsists on charges made for place
ment and is non-profit. Summaries containing lists 
of men and positions available are carried monthly in 
the publications of the founder societies and the in
formation is circulated widely to local sections, in
terested engineering groups, and individuals sub
scribing to their bulletin. 

The article from which the figures above were 
taken contains no qualitive description of its sta
tistics. In the fourth item, concerning placement 
bureaus, it must be inferrad that by placement bur
eaus is meant the free placement service offered by 
certain organizations to its members. Eta Kappa 
Nu, the electrical engineering honor society offers 
this type of service and other similar organizations 
probably do also. 

The fact that members of these organizations 
had to demonstrate some kind of superiority to be 
elected to membership and that a relatively large 
number of employers use this small source suggests 
that the applicants in this source are of higher than 
average quality. 

The practice of having present employees bring 
in new men is probably fairly r eliable. It is to be 
expected that an employee in good standing will 
exercise considerable discretion in recommending a 
new man because he feels that the performance of 
the new man will reflect upon him. 

Use of sources other than those mentioned is 
rare. This can be attributed either to tradition or 
having found other sources ineffectual. Extremely 
few employers use the United States Employment 
Service or the National Roster of Scientific Personnel. 

The recruiting of engineers for civil service 
is conducted in the same way as for all civil serv
ice jobs with the exception that representatives are 

(Continued on Page 15) 

General Field of Employment 
Mech a nical- Mining Other Non-

Civil Electrical Industrial Meta llurg' l Engineering Engineering 

100.0 100.0 100.0 100.0 100.0 1 00.0 
- - 30.6 27 .6 29.9 39.1 36.1 17.2 

19.5 17.6 18.3 .8 4.0 .4 
2. 4 9.1 7 .6 4.5 2 .8 .5 
2.1 4.8 5.3 14. 2 5.6 2.8 

12.9 3.5 1.9 .7 2 .6 2 .0 
4.3 3.9 4 .6 4.3 5 .1 4.3 
3.8 5.4 4. 6 4. 4 4.0 .7 
1.4 6.3 4.7 2.3 7.6 
2.3 1.9 2.2 3.9 6.2 36.6 
6 .7 1.4 2.7 5 .1 5.7 1.0 

.9 3 .4 1.9 5. 8 2.1 1.8 
1.2 2.9 3. 1 2.4 1.7 .2 

.2 .9 2.5 5 .1 3.3 2.3 
2. 5 1.6 1.2 1.9 4 .9 8 .2 
1.9 2 .7 2 .4 .2 1.1 ,7 
1. 9 .8 1. 7 .1 .7 .1 
1.9 1.1 .8 .5 .9 .2 
1.2 1.0 .8 .9 1.2 .4 

.8 .7 .5 .8 1 .3 1.2 

.2 1.4 .7 .2 .1 

.5 .4 .7 1.4 .8 1.1 
.3 .3 .1 .8 2.9 :2 .2 .2 .6 1.4 .1 

.1 .3 .4 .1 .3 .9 

.2 .2 .5 .4 .4 1.0 
f .1 .2 .1 .7 2.6 

.1 .3 .2 .4 1.5 

.2 f .1 .3 .1 1.3 
f .2 f .3 

8 ,867 9,456 8 .904 2,855 2 ,429 1 ,362 

Table I 

Taken from "The Engineer In Management" by Ha rry Rubey. 
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Pennsylvania Turn pike 

The total length of the Turnpike is 160 miles. 
From the eastern terminus at Middlesex, Pa., to a 
point near Blue Mountain, very light curvature is 
encountered as well as several other locations through
out the length of the Turnjike where the topography 
will permit. In this respect long sections of excel
lent alignment have been obtained. In more difficult 
terrain sharper curves may be anticipated, with the 
most difficult alignment and sharpest curves being 
located in a sect.ion approximately six miles in length 
immediately east of Allegheny Tunnel. 

In the study of the alignment, turnpike en
gineers gave careful consideration to each individual 
section, and the alignment is so arranged that no 
abrupt change in character is encountered; that is, 
easy transitions are provided where a change in the 
character of the topography transversed requires 
sharper curves, and maximum grades are more nu
merous. 

The roadway consists of two 24 foot traffic lanes 
separated by a 10 foot parkway with 19 foot shoulders. 

The grading and drainage contracts include all 
excavation, the construction of all bridges both for 
streams and grade separations and additional surface 
drainage required. Paving plans in general provide 
for the separation of subgrade, the installation of 
subgrade drainage, the construction of reinforced con
crete pavement, shoulders, and miscellaneous work. 

No grades in excess of 3% will be encountered 
on the Turnpike, and maximum horizontal curvature 
is limited to six degrees. Curvature of less than six 
degrees has been obtained in all but a section ap
proximately six miles in length. Long vertical curves 
have been provided to obtain ease of riding, pleas
ing appearance, and most important, adequate rear 
end collision sight distance. 

Access to the Turnpike is available at either 
terminus, and at eight other selected intermediate 
points. Accelerating and decelerating lanes beyond 
the limits of the normal travel lanes are provided 
to permit traffiic to enter or leave the Turnpike 
with a minimum of interference or danger to other 
traffic. 

Horizontal curves of thirty minutes or more 
are superelevated. Horizontal curves of two degrees 
and fifteen minutes or more are spiralled. Curves 
in the same direction are kept at least eight hundred 
to one thousand feet apart as far as possible de
pending upon topography. Reversed curves are spaced 
sufficiently apart to insure the use of standard spirals 
and sufficient distance for superelevation runout. The 
introduction of spirals with proper design of super
elevation provides a smooth, easily driven transition 
from tangent alignment to the curve. 

Horizontal curves along the Turnpike have been 
arranged as far as possible, so that the speeds on 
adjacent curves will differ c,nly five to eight miles 
per hour unless it is physically impracticable to th..:i 
use of the desired degree of curve. When satisfac
tory sequence in curves is not practicable, particular 
study was devoted to the placement of adequate 
warning signs. 

A series of speed diagrams were prepared, as 
shown in figure 1, on which are plotted the relation
ship between the radii of curves and speed for va
rious friction values, and ratios of superelevation. 

The straight line relation, it is felt, will aid the 
judgment of the driver in determining the proper 
speed to drive any curve, by comparing the sharp
ness of the curve he is approaching as compared 
with the one he has just passed over. The uni
formity in the relationship between the supereleva
tion and the radius of curvature, it is believed, will 
prove to be a safety feature, in that a consistency 
in driving conditions is presented to the motorist. 

In the sequence of curves orderly groups of suc
cessive curves are incorporated in the design. Thus, 
if it is necessary to utilize thE sharper curve because 
of physical conditions, the curves on either side will 
be so arranged that in the beginning of each series, 
flat curves kill be used for each succeeding curve 
progressing up to the sharper curve, of the group, 
then progressively flattening the curve again. Thus 
the driver will not encounter unexpected situations 
which will require a radical reduction in speed. 

It will also be noted that a particular effort 
was made to reduce all isolated curves occurring at 
the ends of tangents six thousand feet or more in 
length to the very lowest possible degree, and in 
particular, to those curves occurring at the ends 
of tangents up to three miles in length are being 
reduced to two degrees and less, while tangents more 
than three miles in length are generally connected 
with curves of fifteen and thirty minutes, the long
est tangent being approximately thirteen miles. 

With a. total of one hundred and ninety one curves 
aggragating fifty and a half miles in length, have radii 
varying from one hundred to nine hundred and fifty 
five feet, the problems of design were tremendous. 

The situation was met by adopting superelevation 
based on a straight line speed curve utilizing lateral 
friction between tires and pavement surface gener
ated by centrifugal force; arranging curves in orderly 
sequence so that the sharp curves would not be en
countaed suddenly, without warning; by connecting 
tangents 6,000 feet or more in length with the light
est feasible curvature; and by the use of spiral ease
ments. 

(Continued on Page 22) 
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SPEAKING or 

Salesman, reporter, feature writer, columnist, 
soldier, and now engineer, John J. Begley, Jr., Editor 
of the Shamrock for the past year, has one of 
the most varied backgrounds we've heard of in En
gine School. Graduating in August, John is aiming 
for a position in public relations, advertising, or 

_ writing when he receives his degree. 

A Shamrock staffer ever since he came to Mizzou 
in 1946, John has successively been columnist, layout 
man, managing editor, and finally editor of the Sham
rock. In addition to his work on the Shamrock, 
John is a member of the Engineer's Club, the Ex
ecutive Council of the Engine Club, the A. S. M. E. 
and Sigma Phi Epsilon. 

John hails from Newark, N. J., where he grad
uated from Barringer High School in 1941. That 
summer, he picked up his s~lling experience with 
ladies shoes. He entered Seton Hall College, So. 
Orange, N. J., in the Fall of '41, majoring in English. 
At this time, he obtained a positi~n as a reporter 
for the Newark Star-Ledger. 

Working nights and going to school days made 
a pretty full schedule for our departing editor but 
he believes the experience gained was well worth the 
lost sleep. In June of '42, John became a full
fledged member of the Star-Ledger editorial desk 
and was assigned to cover the police beat in Newark. 

(Continued on Pag~ 20) 
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CBABACTEBS 
By H. M. HOLLINGSWORTH, C.E. '52 

It seems as if Jersey took over the SHAMROCK 
in full force this year. John Begley, the editor, 
hails from Newark, N. J ., and Milton Manshel, the 
Business Manager, comes from West Orange, N. J. 
Milt followed the normal pattern of schooling in 
West Orange, graduating in 1946. 

While in high school he developed an interest 
in printing both as a hobby and as a source of 
income. It was in 1943 that he started the Mack 
Press. This enterprise took a great deal of his 
free time. The firm specialized in personalized sta
tionery, bridge score pads, calling cards, and pro
fessional bill heads. 

After graduating from high school he wanted 
to take engineering, yet at the same time, he wanted 
to acquire a background in typography and the 
printing processes. Somehow word got to him about 
Missouri having both enginee_ring and journalism, 
which was just what he was looking for. Milt is 
an M. E. planning to specialize in machine design. 
In the specialty printing fields there is a need for 
men with a background in machine design. 

After getting settled in the university Milt helped 
out on the SHAMROCK in the alumni section and 
on layout work. The following year he became Ad
vertising Manager. He held this office for most 

( Continued on Page 20) 
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Al-Iman, Mustafa Kamal Abdulkader, B.S. in C.E. 
Parliament Avenue; Damascus, Syria. 

Amos, Royce Clayton, B.S. in Ch.E. 2229 Drury; 
Columbia, Missouri. 

Anderson, Jr., John Fredrick, B.S. in Ch.E. 24 
Adams Street; Deadwood, South Dakota. 

Andrews, Richard Clark, B.S. in E.E. 7313 Elm 
Avenue; Maplewood, Missouri. 

Bahlkow, Adolf Philip, B.S. in E.E. 3948 Humph
rey Street; St. Louis 16, Missouri. 

Bassett, Richard Ray, B.S. in M.E. 3337 Oak Ridge 
Drive; Joplin, Missouri. 

Baumann, Kenneth Louis, B.S. in C.E. 23 West 
2nd Street; Washington, Missouri. 

Bean, Daniel Jack, B.S. in C.E. 9-A Clark 
Homes; Flagstaff, Arizona. 

Bedford, John Stephen, B.S. in E.E. 714 West 
Rollins; Columbia, Missouri. 

Behen, William Donald, B.S. in M.E. 509 West 
3rd Street; Sedalia, Missouri. 

Bernhardt, Jr., John Anthony, B.S. in C.E. 146-
14 13 Avenue; Whitestone, N. Y. 

Blinzler, Glenn Frederick, B.S. in Ch.E. 410 
South Illinois; Villa Park, Illinois. 

Blomeyer, Robert Bates, B.S. in Ch.E. Bloom
field, Missouri. 

Bosworth, Robert Wallace, B.S. in E.E. 7166 
Lyn dover; Maplewood, Missouri. 

Bradley, Leonard Howard, B.S. in Ch.E. Hunts
ville, Missouri. 

Brant, Victor Louis, B.S. in Ch.E. 542 South 
Ellis Street; Cape Girardeau, Missouri. 

Brasier, Robert Irving, B.S. in M.E. 415 Cooper; 
Carthage, Missouri. 

Buescher, Eugene Charles, B.S. in M.E. Wentz
ville, Missouri. 

Buescher, Robert Henry, B.S. in E.E. Wentzville, 
Missouri. 

Bull, Joe Henry, B.S. in M.E. 2124 Ramsey, 
Springfield, Missouri. 

Burkett, Robert Eugene, B.S. in C.E. 210 East 
5th; Michigan City, Indiana. 

Burks, Julian, B.S. in M.E. Route 5; Warrens
burg, Missouri. 

Carter, Don Eugene, B.S. in Ch.E. Hardin, Mis
souri. 

Carter, Joseph Francis, B.S. in E.E. 214 West 
Dartmouth Road; Kansas City, Missouri. 

Cascia, Vito, B.S. in M.E. 2032 85 Street; Brook
lyn, N. Y. 

Catlin, Ralph Connor, B.S. in E.E. 101-B Jackson 
Street; Jefferson City, Missouri. 

Chalupny, William Joseph, B.S. in M.E. 6841 
Aliceton Avenue; Affton, Missouri. 
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Full Title: "Graduating Seniors" 

GRADUATING 
Chelemer, Harold, B.S. in Ch.E. 1714 E. 78th 

Street; Kansas City, Missouri. 
Church, Donald Mark, B.S. in E.E. 711 West 

10th; Coffeyville, Kansas. 
Cottrell, William Vincent, B.S. in C.E. 307 Chris

tian College Avenue; Columbia, Missouri. 
Cowley, William Lee, B.S. in M.E. 10 Mile Drive; 

Jefferson City, Missouri. 
Crawford, David Maurice, B.S. in M.E. Fayette, 

Missouri. 
Crim, William David, B.S. in E.E. 808 South 

Willis; Independence, Missouri. 
Darr, Jr., Francis Marion, B.S. in Ch.E. 2901 

Linwood Blvd.; Kansas City, Missouri. 
Davis, Gordon Frederick, B.S. in M.E. 505 High 

Street; Port .Jefferson, New York. 
Davolt, Jesse Arnold, B.S. in M.E. Ethel, Mis

souri. 
Delaney, Harold Richard, B.S. in E.E. Bolivar, 

Missouri. 
Dickson, Donald Eugene, B.S. in M. E. 401 Elm 

Street; Washington, Missouri. 
Dill, Wilben Hubert, B.S. in Ch.E. Sullivan, Mis

souri. 
Dulaney, Edward Lawrence, B.S. in Ch.E. 1510 

Windsor Street; Columbia, Missouri. 
Duncan, James Leonard, B.S. in M.E. 945 Watts 

Street; Slater, Missouri. 
Easterday, Robert Elton, B.S. in C.E. 4039 Flad; 

St. Louis 10, Missouri. 

Eaton, John Roberson, B.S. in E.E. Stamps, 
Arkansas. 

Ehrhard, Jr., Herman Phillip, B.S. in M.E. 11 
Fairway Village; Columbia, Missouri. 

Ellis, James Newton, B.S. in E.E. c/o E. R. Ellis; 
Cameron, Missouri. 

Engberg, Robert Alving, B.S. in Agri.E. 365 
Summit A venue; Pasadena, California. 

Erickson, Jr., Carl, B.S. in Ch.E. 4002 Highland; 
Kansas City, Missouri. 

Ferrel, James Foster, B.S. in Ch.E. Willow 
Springs, Missouri. 

Finck, Roy William, B.S. in M.E. R. R. 1, Box 
178; St. Charles, Missouri. 

Fine, Arnold Marvin, B.S. in E.E. 2126 61st 
Street; Brooklyn 4, New York. 

Finn, Charles Ed, B.S. in M.E. LaPlata, Mis
souri. 

Fischer, Herbert Seymour, B.S. in E.E. 2047 
Holland Avenue; New York 60, New York. 

Flanagan, John Jackson, B.S. in E.E. 3501 Pa
seo-Apt. 22; Kansas City, Missouri. 

Fleming, William McClure, B.S. in M.E. 602 Mad
ison Street; Jefferson City, Missouri. 
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SENIORS 
Flynn, Jr., George Joseph, B.S. in E.E. 7010 

Mitchell A venue; St. Louis, Missouri. 

Fogel, Robert Louis, B.S. in E.E. 7129 McGee; 
Kansas City, Missouri. 

Garner, Hal Gale, B.S. in Ch.E. 

Gatewood, Earl Wayne, B.S. in M.E. Halltown, 
Missouri. 

Gerendasy, Stanley Joseph, B.S. in E.E. 2160 
Bronx Park East; New York, New York. 

Gerhard, George Rodney, B.S. in E.E. 605 North 
Main Street; Independence, Missouri. 

Gilliland, Charles Wayne, B.S. in M.E. Hoberg, 
Missouri. 

Ginevsky, Isaac Lewis, B.S. in M.E. 9 22nd 
Street; Irvington 11, N. J. 

Graves, Chester Charles, B.S. in M.E. 207 For
est A venue; Columbia, Missouri. 

Green, Jack Keith, B.S. in C.E. 5800 Enright; 
St. Louis, Missouri. 

Guyer, Robert Arnold, B.S. in E.E. 6432 East 
15th Street; Kansas City, Missouri. 

Kakenewerth, Bernard John, B.S. in M.E. Mos
cow Mills, Missouri. 

Halferty, Van Lee, B.S. in C.E. Rt. 5; Poplar 
Bluff, Missouri. 

Hall, William Howard, B.S. in E.E. 3810 East 
18th Terrace; Kansas City 1, Missouri. 

Halliwell, William Edward, B.S. in M.E. 390 
Dwelly Street; Fall River, Massachusetts. 

Hamilton, Richard Edgar, B.S. in M.E. Clarks
ville, Missouri. 

Haunschild, Robert Louis, B.S. in Ch.E. Lock
wood, Missouri. 

Hemeyer, Arley Calvin, B.S. in M.E. 205 North 
Euclid A venue, Slater, Missouri. 

Henke, Robert Frank Charles, B.S. in M.E. 3209 
Greer A venue; St. Louis, Missouri. 

Hensley, Jr., Albert Burton, B.S. in C.E. O'Reilly 
V. A. Hospital; Springfield, Missouri. 

Hierman, Albert Watson, B.S. in M.E. 421 Bird 
Street; Hannibal, Missouri. 

Hoover, James Widner, B.S. in E.E. 1605 Drake 
Avenue; Centerville, Iowa. 

Hopson, Clarence Williams, B.S. in M.E. Route 
3; Columbia, Missouri. 

Hurowitz, Mark, B.S. in E.E. 806 Coats St.; 
Columbia, Missouri. 

Jones, Gerald Harvey, B.S. in E.E. 3419 Vir
ginia; Kansas City 3, Missouri. 

Jurries, Charles Adolph, B.S. in M.E. Rt. No. 5; 
Sedalia, Missouri. 
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Kaiser, Arnold Martin, B.S. in M.E. 6608 Crest 
Avenue; University City, Missouri. 

Kalen, Kenneth Eugene, B.S. in C.E. 300 South 
Chelsea; Kansas City, Missouri. 

Kassel, Charles, B.S. in E.E. 2028 Brown St. ; 
Brooklyn, N. Y. 

Keating, William Howard, B.S. in E.E. 1802 Lulu 
Street; Trenton, Missouri. 

Keller, Loyd Lucas, Jr., B.S. in M.E. RFD No. 2; 
Nowata, Oklahoma. 

Keller, Paul, B.S. in M.E. Marceline, Missouri. 
Kinn, John Matthias, Jr., B.S. in E.E. 44 Chris

topher Street; SL (3) N. Y. C. 
Kissling, Karl Arthur, B.S. in Ch.E. Blue Springs, 

Missouri. 
Klein, Phillip, B.S. in Ch.E. 18 Pulaski St.; Stam

ford, Conn. 
Kleinhauuer, Paul Henry, Jr., B.S. in Ch.E. 529A 

East High Street; Jefferson City, Missouri. 
Knapp, Justin A., B.S. in M.E. 8535 Mora Lane; 

St. Louis, Missouri. 
Kraft, Donald Lee, B.S. in M.E. Route No. 1; 

Grandview, Missouri. 
Kuellmer, Kenneth Roy, B.S. in M.E. 6653 Fy

ler; St. Louis 9, Missouri. 

Kuhn, John Daily, B.S. in M.E. Keytesville, 
Missouri. 

Langford, Johnny, Jr., B.S. in C.E. 1036 Fair
mount A venue; St. Louis 10, Missouri. 

Laude!, William Herbert, B.S. in E.E. Rt. No. 8, 
Box 1340; LeMay 23, Missouri. 

Leuck, John Francis, B.S. in E.E. 124 South 
Market Street; Maryville, Missouri. 

Lovegreen, John Richard, B.S. in Ag.E. Box 167; 
Palmyra, Missouri. 

Lowe, Forest Blaine, B.S. in E.E. Van Buren, 
Missouri. 

McCabe, Hilton Alex, B.S. in Ch.E. 1110 16th 
Street; Lubbock, Texas. 

McCarthy, Robert, B.S. in C.E. 9439 86 Road; 
Woodhaven, New York. 

McDermott, Daniel Edward, B.S. in Ch.E. 2817 
East 39th Street; Kansas City, Missouri. 

McElroy, Elliott Alsop, B.S. in M.E. 227 South 
Quincy, Sedalia, Missouri. 

McNeal, --- ~--, B.S. in Ch.E. 324 West 
Lake Street; Marceline, Missouri. 

McWeeney, Robert James, B.S. in E.E. 5557 
Chamberlain Avenue; St. Louis 12, Missouri. 

Maddox, Wilkes Leon, B.S. in M.E. Bowling 
Green, Missouri. 

Mansur, George Frank, Jr., B.S. in E.E. 821 
Rollins; Columbia, Missouri. 



Margerum, Donald Lee, B.S. in E.E. 42 Beacon 
A venue; Ferguson, Missouri. 

Means, William George, B.S. in C.E. 1291 West 
Gregory; Kansas City, Missouri. 

Mein, Alfred Emil, B.S. in E.E. 1021 East 48th 
St. Terra~e; Kansas City, Missouri. 

Mele, Anthony John, B.S. in E.E. 2801 Ellsworth 
Avenue; Erie, Pa. 

Michelson, Arthur Alvin, B.S. in C.E. 724 7 Wy
andotte; Kansas City, Missouri. 

Middleton, Hoy Henry, B.S. in M.E. Route 5; 
Clinton, Missouri. 

Miller, Paul Martin, B.S. in E.E. 315 Walnut 
Street; Columbia, Missouri. 

Moody, Martin Luther, Jr., B.S. in C.E. Sum
mersville, Missouri. 

Nebel, Robert Eugene, B.S. in C.E. 938 Fair
mount Blvd.; Jefferson City, Missouri. 

Nitz, Gene Leroy, B.S. in Ch.E. 102 South Mc
Elroy; Kansas City, Missouri. 

Norvell, Paul William, B.S. in M.E. Route 1; 
Columbia, Missouri. 

Nus, Harold LeRoy, B.S. in M.E. 206 East Kath
leen Street; Sikeston, Missouri. 

Palmer, John William, B.S. in M.E. 1901 East 
15th Street; Independence, Missouri. 

Papin, Joseph Edward, B.S. in M.E. 8673 Olden 
Avenue; St. Louis, Missouri. 

Parks, Clark Elmer, B.S. in C.E. New Hampton, 
Missouri. 

Paschal, Robert Hiram, B.S. in C.E. 1810 Chest
nut Street; Hannibal, Missouri. 

Pauliny, Steve, B.S. in M.E. R. R. 2; New Lon
don, Missouri. 

Pellon, William Robert, B.S. in Ch.E. 4322 Strodt
man Place; St. Louis 7, Missouri. 

Peters, Norris Sidney, B.S. in E.E. Grain Valley, 
Missouri. 

Peterson, Ralph Max, B.S. in C.E. Pine, Mis
souri. 

Phillips, Ernest Churchill, Jr., B.S. in M.E. 1928 
New York Drive, Altadena, California. 

Plumb, Cecil, Jr., B.S. in E.E. 1119 University 
Avenue; Columbia, Missouri. 

Marzbanian, David Vahe, B.S. in Ch.E. 106 Bea
con; Lowell, Mass. 

Pontell, Irwin, B.S. in Ch.E. 3414 Knox Place ; 
Bronx 67, New York. 

Price, Albert Magnus, B.S. in Ch.E. 7 Country 
Club Drive: Columbia, Missouri. 

Pruitt, Charles Benton, Jr., B.S. in C.E. Pilot 
Knob, Missouri. 

Rataczak, Edward Louis, Jr., B.S. in Ch.E. 301 
Pershing Road; Columbia, Missouri. 

Renner, Raymond Lee, B.S. in M.E. RFD No. 1; 
Vandalia, Missouri. 

Roby, Frank Alen, B.S. in Ag.E. 995 Virginia 
Avenue; Columbia, Missouri. 
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Rodriquez, Manuel (y Pe'rez) B.S. in Ag.E.; Mos
queta 181; Mexico City, Mexico. 

Rohlfing, Raymond George, B.S. in Ch.E. Her
mann, Missouri. 

Rothwell, Gideon Franklin, B.S. in M.E. 317 S. 
Fourth St.; Moberly, Missouri. 

Rutherford, Robert Edward, B.S. in Ch.E.; 284 
East 162 Street; New York 52, New York. 

Schaffhausen, Robert Joseph, B.S. in C.E. 515 
S. Denver; Kansas City 1, Missouri. 

Schonhoff, Clem Cook, B.S. in M.E. Advance, 
Missouri. 

Schulte, Frank Herman, Jr., B.S. in Ch.E.; 118 
Daniel Street; Sikes ton, Missouri. 

Schwartz, Arthur Morton, B.S. in M.E. 6301 
Delmar Blvd.; St. Louis, Missouri. 

Seibel, John Richard, B.S. in Ch.E.; 5016 Wy
oming; Kansas City 2, Missouri. 

Sharp, Benjamin Thomas II, B.S. in M.E. 1225 
West 61st; Kansas City, Missouri. 

Siler, John Richard, B.S. in M.E. Weston, Mis
souri. 

Simmons, Leslie Sechler, B.S. in M.E. Buckner, 
Missouri. 

Smith, Kenneth Waldo, B.S. in M.E. 115 S. 
Evanston; Kansas City 3, Missouri. 

Smith, Robert Hartwell, B.S. in. E .E. Route 5, 
Box 984; Memphis, Tenn. 

Smith, William Walter, B.S. in C.E. 1304 Bass 
Ave.; Columbia, Missouri. 

Sommers, Raymond Robert, B.S. in M.E. 7627 
Marion Ct.; Maplewood, Missouri. 

Sparks, John Lee, B.S. in Ch.E. Box 115; Lem
ons, Missouri. 

Spencer, Morriss Henry, B.S. in C.E. Browns 
Station, Missouri; R. R. No. 1. 

Spragle, Thomas Doville, B.S. in M.E. Route 2, 
Box 49; St. Charles, Missouri. 

Steinacker, Warren Ray, B.S. in Ch.E. Parkville, 
Missouri. 

Steinkuhler, Harry Richard, B.S. in M.E. 5600 
Greer Avenue; St. Louis, Missouri. 

Stobbart, George Dwane, B.S. in E.E. c/ o F. 
H. Stobbart, Osceola, Iowa. 

Strider, Haynes Leon, B.S. in Ch.E. Hardin, Mis
souri. 

Thiemann, Vernon Herman, B.S. in M.E. Augus
ta, Missouri. 

Thurston, John Wesley, Jr., B.S. in M.E. 111 
Anderson A venue; Columbia, Missouri. 

Tinsley, Donald Oliver, B.S. in M.E. Box 42; El 
Dorado Springs, Missouri. 

Townley, Donald Armstrong, B.S. in C.E. Aud, 
Missouri. 

Turner, Donald Frank, B.S. in Ag.E. RF'D No. 1; 
Belton, Missouri. 

(Continued on Page 28) 
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Recrui±ing Engineers 
(Continued from page 9) 

sent to colleges. Since nearly all recruiting for civil 
service is for general addition to the work force, no 
special emphasis is placed on recruiting experienced 
men. Announcements of openings including grade, 
requirements, salary, and job description are sent 
to all second class post offices, schools, government 
agencies, and veteran's organizations. It is not to 
be supposed that sources are effective in providing 
engineers but where the merit system is used, the 
law requires wide distribution of notices of job open
ings. 

It is difficult to say that any of the above 
sources offers low or high quality applicants. Most 
engineering curricula do an effective job of weeding 
out misfits and it can be assumed that those who 
graduate possess at least the minimum qualifications 
for success in the profession. For any relative evalua
tion, selection devices must be used. 

Roughly twenty-five per cent of the companies 
who hire engineers do not differentiate between en
gineers and other employees in the process of hiring. 
The other seventy-five per cent rely chiefly on per
sonal interviews between candidates and engineering 
executives. Twenty per cent employ aptitude or 
other kinds of tests for the evaluation of ability 
but always in conjunction with an interview. En
gineers are never hired without meeting at least 
one executive engineer and only thirty-five per cent 
rely on the judgment of a single interviewer. 

In a poll taken among employers of engineers 
regarding the factors which they considered im
portant in the successful development of engine~rs, 
the following results were found. In order of im
portance the factors are: 

1. Personality 
2. Scholastic standing 
3. Indicated promise of development in specific 

field of engineering 
4. Engineering experience . 
5. Evidence of ability to cooperate with others 
6. Recommendations by qualified persons 
7. Indicated promise of executive development 
8. Standing of college of candidate 
9. Salary requested. 
The factor of personality seems to be regarded 

as extremely important. It was first on the list of 
nearly all the questionnaires returned. The term 
is a broad one and probably includes some of the 
other qualities listed. In an article entitled "Pro
fessional Characteristics and Obligations of Engi
neers." W. A. P. Chapman lists some criteria which 
might give us some idea as to what is deemed a 
good personality for engineers: 

1. Good expression 
2. Common sense and proportion 
3. Recognition of delegation of authority 
4. Giving of service 
5. Generosity in broad principles of things 
6. Willingness to assume responsibility 
7. Politeness 
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8. Reliability 
9. Maintenance of youthful outlook 

10. Obtaining good will and respect of fellow men 
through fair dealing and lack of affection sic. 

All these traits are undoubtedly admirable but 
it is difficult to see why they should be more ad
:rp.irable in an engineer than anyone else. 

In seeking to establish what personality traits 
are important in the process of selection it is essen
tial to specify the job we are selecting for. As 
stated earlier, the positions held by engineers are 
extremely diverse. If there is some correlation be
tween job and personality required, the profession of 
engineering is too broad to base it upon. Table I 
shows a statistical breakdown of positions occupied 
by engineers. Many of the occupations shown could 
probably be grouped together as regards personality 
required but the number is &till too great to permit 
analysis here. 

Certainly those companies which rely for effec
tive selection on interviews by executive engineers 
cannot hope to get an accurate personality analysis. 
Unless the executive engineer happens to be an un
usually discerning interviewer, the best that can be 
expected is the screening of the markedly maladjusted 
or negative personality. This screening is, of course, 
important. Even in fields such as research and de
sign it has been the experience of employers that 
the men whom they considered having superior per
sonalities were the most successful. 

In selection and placement on the basis of per
sonality (through interview) care must be taken to 
avoid the common stereotypes associated with various 
occupations. Not all aggressive extroverts make good 
salesmen and not all high-foreheaded thinkers suc
ceed in research. 

The following criteria for selecting engineers 
is taken from an article entitled "Selection of En
gineer Personnel." It appeared in the Journal of 
the Western Society of Engineers in February, 1942 
and was written by an executive engineer-Philip 
R. Elfstrom, Assistant Chief Engineer of the Chi
cago, North Shore, and Milwaukee Railroad. He 
divides engineering jobs into three groups-intellect
ual, production, and management and has this to 
say about each of them: 

"The intellectual type is the thinker, the 
analyzer, the tester, capable of high concen
tration, likely to be thin physically and of 
fine texture, and inclined to be nervous and 
irritable. 

"The production type is active, energetic, 
restless, having a muscular build, and inclined 
to be of coarse texture physically. 

"The manager type is more fat than mus
cular, has medium texture ... " 
It is not made clear just what is meant by 

texture, but the degree of corpulence would seem to 
be more an effect of salary differences than a cause 
of aptitude differences, This is the kind of selec
tion to avoid vigorously. 

The study of personality in relation to selec
tion of personnel is still quite young and it will re-
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quire many years to validate even those principles 
which have been found. An accurate appraisal of 
personality certainly requires more than an executive 
from an operating department is qualified to give. 
All those companies which lay so much stress on 
personality would do well to turn over that phase 
of selection to a personnel staff equipped to ad
minister the most up to date psychological tests, 
or that lacking, to a consultant psychological test
ing laboratory. 

The second and third items on the list of criteria, 
scholastic standing and indicated promise of develop
ment in a specific field of engineering, seem to be 
somewhat interchangeable. Enough statistical sur
veys have been made to indicate that the students 
who make the highest grades in college are the 
ones who will be the most successful in their pro
fessions. In considering grades, however, most em
ployers make allowances for compensating outside 
activities. Students who pa1ticipate in varsity ath
letics or who work their way through school are 
not expected to make grades as high as those who 
restrict their activities entirely to schoolwork. Fre
quently the active participator with average grades 
is shown preference. Participation in organizational . 
activities is regarded by some to be indicative of abil
ity to cooperate with others and promise of executive 
development. 

All companies who hire recent graduates ask for 
a record of grades made in school. If a transcript 
is not used, the school is sometimes consulted for 
cerification. The application mlank usually has space 
for listing outside activities and organizations be
longed to and offices held. These may be verified 
in the same way. The application is studied by 
the executive engineer who does the hiring. 

Indicated promise of development in a specific 
field of engineering can be determined only by ex
amination of scholastic and activities record or recom
mendations by members of the faculty. In exper
ienced men it can sometimes be determined by con
sultation with former employers. The best device 
would seem to be the rotation plan used by many 
companies. In this system the cadet engineer is al
lowed to work in defferent departments for specified 
periods of time. His performance in the various de
partments would indicate his promise of development. 
This is more strictly a placement than selection de
vice but the time spent rotating could be called a 
probation period and those who show no promise 
could be dismissed. This last suggestion is strictly 
for times of depression. The actual placement after 
rotation could best be handled by a group meeting 
of the department heads. There would have to be 
more compromise over the allocation of the best men. 

Giving tests to determine professional ability was 
once widely practiced but has been abandoned in 
recent times. It has been decided that the schools 
themselves do adequate testing of technical ability. 
At the present time even civil service engineers are 
hired without examinations. 
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The fourth item, engineering experience, is a 
matter of record and presents no particular prob
lem. The information can be obtained on the ap
plication blank and verified by contacting former 
employers. 

Evidence of ability to cooperate with others can 
be determined in a recent graduate by consultation 
with the faculty of his school and in an experienced 
man by consultation with his former ·employers. As 
stated earlier, the organizational activities of the ap
plicant might offer some indication. If there are 
any psychological tests available to determine this 
ability they would probably he more dependable than 
trying to determine it through an interview. 

Recommendations by qualified persons involves 
only the verification of the qualifications. Its position 
on the list indicates how much weight it is given. 

The position on the list of indicated promise 
of executive development is probably more indicative 
of the difficulty of establishing this quality than its 
importance to the firm. Table I shows that over 
thirty per cent of engineers assume managerial posi
tions and the percentage of top management who 
are engineers is much higher. A reasonably sure 
method for recognizing promise of executive ability 
would certainly bring this factor to the top of the 
list. Perhaps the psychologists will some day pro
vide the answer. 

The standing of the college is not a very im
portant criterion. It should never be used nega
tively. Successful engineers can be produced at any 
college. It is used somewhat in a positive sense. 
Graduates from schools such as M. I. T. and Cal. 
Tech. are often given preference. The reputation 
of a school depends on many things and the reputa
tion often persists where the quality does not. This 
standard should be used sparingly if at all. 

The meaning of the last criterion, salary re
quested, is not made clear. Probably it does not 
mean that if all the other qualifications are accept
able the requested salary will be granted. Possibly 
some employers consider the salary requested to be 
some sore of indicationof the applicant's character 
or personality. The correlation is too esoteric to be 
treated here. 

The information necessary to evaluate the qualit
ies above could be gathered by the operating depart
ment but it seems that it could be done much efficient
ly by a department created for this purpose. Re
cruiting, preliminary interviews, investigations, and 
tests, should be conducted by the personnel de
partment but the final interview and hiring should 
be done by the executive engineer. 

Scientific selection is a new field and great strides 
are being made in it. Although engineers are not 
reputed to be particularly progressive in fields other 
than engineering, they can be impressed with re
sults. If the practicality of strict scientific selection 
can be demonstrated it will not be long before en
gineering applicants are given the benefit of this 
more exact appraisal of their merits. 
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Newsworthy Notes for Engineers 

Ingenuity scores with ''Ping Pong Balls'' 

Voice Lifter 
Important among recent additions to Bell telephone 
apparatus is the V-3 Repeater-a combination of two 
amplifiers used to give weakened voice currents a 
"lift" on long distance telephone circuits. 

When the development of an. improved amplifier 
was initiated by Bell Telephone Laboratories, engineers 
at Western Electric were asked to help perfect the 
design for economical production in large quantities. 
They contributed much to simplified design, planned a 
new production line, new tools and techniques, new 
testing equipment. Result: an amplifier 1/6 the size of 
its predecessor, costing considerably less, and one that
in case of failure-can be replaced in a matter of seconds. 

This is another example of how Western Electric 
engineers help make Bell telephone service the world's 
best at low cost. 

A novel use of plastic spheres, looking for all the 
world like ping pong balls, has been made by 
engineers at Western Electric - manufacturing 
unit of the Bell Telephone System. 

Formerly, when piece parts were immersed in 
this 45-foot tank to receive protective coats of 
chromium, the surface of the liquid foamed up
gasses were given off-the solution was dissipated. 
How to conserve the expensive chromic acid 
plating solution was the question. 

An ingenious answer was found by Western' s 
engineers-special "ping pong balls' 1 made of an 
almost non-inflammable plastic. With some 10,000 
of them crowding the aurface, the solution gets 
little chance to weaken itself by foaming up. 

Engineering problems are many and varied at Western Electric, where manufacturing tele• 
phone and radio apparatus for the Bell System is the primary job. Engineers of many .kinds
electrical, mechanical, industrial, chemical, metallurgical-are constantly working to devise and 
improve machines and processes for production of highest quality communications equipment. 

Western Electric 
A UNIT or THB BELL SYSTEM SINCE 1882 ~ 
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PERFECTLY-CENTERED 
CONDUCTORS 

Concentric conductor has ample ill. 
flexibility for ordinary wiring .. 

.. Rope-stranded conductor gives ex
,i treme flexibility ta portable cables 

Segmental conductor red.um skin ill. 
effect, increases current rating .. 

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

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

For The Finest In Flowers . . . 

NICHOLS BROS. FLORISTS 

Growers of Fine Orchids 

25 N. Ninth 

EVER EAT CAFE 
OPEN 7 A. M.-8 P. M. 

Closed Sundays 

For Your 

Personal Stationery 
SEE 

Phone 9776 

McQUITTY QUICK PRINTERS 
9 N. 10th St. 

4round the Columns 
SLIPSTICK SAM, B.S. '99 

This is the month of May, and Maypole dances, 
and Maypole syrup; the May flowers brought by 
April showers and florists' trucks. This is the month 
of the beginning of the end-finals start, and with 
it the final issue of the SHAMROCK and this year's 
Slipstick Sam's swan song. 

This may be strictly rumor and may be all wet 
but a C; E. told Sam that the C. E.'s "Buddy" is 
leaving our fair campus. Joy to All. 

After May comes June, the month of weddings 
where engineers agree to take their wives for Beta 
or for worse. 

'Tis said that Flip finally got enough money to 
buy a box of cigars so he got pinned. Sam doesn't 
believe this and besides he didn't get a cigar. 

In a stimulating conversation on caustic acid, 
Bob, where have I heard that name before, Buescher 
asked the cost of caustic acid, and Sam, how could 
he be so bright and not be picketed by the Lightning 
Bug Local 217, replied, "That's hard to acid-tain.'' 

Vital Statistics Dept.-Earnest Miller recently 
appeared at school wearing a tie which had the words 
inscribed thereon, "It's a Girl." Due to the arrival 
Sam predicts there will be some changes made around 
the Miller household. 

Engine Club's new president is Bob Polete, this 
year's treasurer. Congratulations, Bob, and best of 
luck in your new job. 

If you think you have troubles, you should lis
ten to Bob Smith, Program Chairman for A. I. E. E. 
Seems Bob planned a big picnic to outdo all previous 
picnics with a barbeque and prizes besides. He ap
pointed three other guys to help collect money from 
those going, and the four were snowed under by an 
avalanche of two E. E.'s signing up. The last Sam 
heard of Smitty he was going along mumbling, "po
tato salad, barbeque, prizes-". 

Each year the M. E.s have a Doc Scorah Day. 
On the appointed day, all red-blooded M. E.s show 
up at classes wearing their black string tires, green 
sweaters, etc., and sit on front rows in Doc's classes. 
And all red-blooded E. E.s on learning of the day 
wear their loudest crimson four-in-hand ties, and 
sit together in the back. This year it is rumored 
that instead of the black ties the M. E.s sit on 
the front rows and deliver to Doc, simultaneously, 
a manual report on the "Flow of Liquids Through 
Nozzles and Orfices," or water pistols at five paces. 

Willie Crim returned from the Kentucky Derby 
with a great big smile, and a picture of Ponder with 
the prettiest frame Sam has ever seen-nice crisp 
lettuce, with the number "20" all over it. Someone 
asked Willie if the frace was really made out of let
tuce and he said, "Well it ain't hay," as he blew 
smoke from a big black cigar a foot long and an 
inch and a half in diameter. 
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Why construction gets better all the time 

WHERE ROADS were once built a shovelful at a time ... 
today mammoth earth-movers handle a ton of earth at a 
time. Mobile cranes swing 20 tons at the flick of a switch. 
Giant crushers grind 150 tons of rock an hour. Traveling 
concrete mixers place entire batches as they go. 

These are just a few of our improved powered tools of 
today that do ·a better job of construction faster and easier. 
They help provide us with critically needed new housing 
and business buildings ... with super-highways and air
fields for safer, smoother travel. And these tools are ours 
today because of better materials •.. and continuing re
search. 

Alloy steels, for example, give them greater strength to 
resist shock and abrasive action ... stamina to overcome 
the strain of day-by-day speed-up demands. And modern 
oxy-acetylene processes for welding and flame-cutting speed 
production of these better products of better steel. 

Carbon is in the picture, too. In the form of electrodes, 
it's essential both to the production of alloy steels and the 

making of calcium carbide ... from which comes acetylene 
gas for welding. Also, a chemical known as an amine pro
vides a wetting agent for asphalt ... speeding construction 
by making the asphalt stick more easily and firmly to its 
crushed rock base. 

The people of Union Carbide produce these and many 
other materials essential to today's better building and con
struction. They also produce hundreds of other materials 
for the use of science and industry, to help meet the needs 
of mankind. 

FREE: You are invited to •end/or the new illu•
trated booklet, "Products and Proce,ses," which 
describes the ways in which industry uses UCC's 
Alloy,, Chemicals, Carbons, Gases, and Plastics. 

UNION CARBIDE 
.AH.D C.A.RHO..N CO.R.PO.R.A.TION 
30 EAST 42ND STREET 00 NEW YORK 17, N. Y. 

------------------ Trade-marked Products of Divisions and Units include--------------
ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys • PREST-0 -LITE Acety\ene • LINDE Oxygen 

BAKELITE, KRENE, VINYON, and VINYLITE Plastics • SYNTHETIC ORGANIC CHEMICALS • . PYROFAX Gas 

ACHESON Electrodes • NATIONAL Carbons • PRESTONE and TRE,!C Anti-Freezes • EVEREADY Flashlights and Batteries 



National Electric has 
manufactured quality wiring 
systems and fittings for 
every electrical requirement. 

Now 44 yea•• a,e, 
National Electric is the 

World's Largest Producer of (I. 

electrical roughing-in materials, 
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HIGHEST PRICES PAID 

FOR USED BOOKS 

We Have ±he Cornple±e 

Book Lis± For Summer 

School. Corne Ear 1 y and 

Ge± Your Choice of New 

and Used Books . .. We 

Have A Good S±ock To 

Choose From. 

UNIVERSITY 
8001( STORE 
Basemen± Jesse Hall 

Speaking of Charac±ers 
(Continued From Page 11) 

JOHN BEGLEY 

In September, he switched to the Bi-State News Ser
vice in Newark as a reporter, rewrite man, and 
eventually feature writer. College and newspaper 
work ended abruptly for John when the Army grab
bed him in March 1943. 

John went through infantry basic training at 
Ca.mp Wheeler, Ga. A short sojourn at Auburn Poly
tech followed and then he was assigned to the 13th 
Airborne Division. He worked in personnel for a 
time and then was assigned to the Information and 
Education Office where he wrote a weekly column 
and several features for the Division newspaper and 
also put out a daily news summary for the men of 
the division. He also put in a short stint in the 
public relations office. He eventually was discharged 
as a First Sergeant. 

After his discharge, John became an educational 
and vocational counselor from January 1946 to Sep
tember when he came to Missouri. Originally inter
ested in Time and Motion Study, he quickly reverted 
to his first love, journalism, and began to point toward 
a career in public relations using his engineering as 
a background. 

In addition to putting out the Shamrock, John 
also was responsible for the publication of the His
tory of St. Pat's Week which appeared _this month. 
Believing that public relations is a growing fiel<'l 
and that too few advertising men know anything 
about the engineering products they handle, John 
is putting out a booklet on himself which he plans 
to send to potential employers across the nation. He 
hopes to return to the East Coast when he graduates 
but will settle for a city where there's "lots of con
crete around me." 

MILT MANSHEL 

of 194 7 then he switched back to layout work. This 
year Milt started the year out as Managing Editor 
and held this job until Don Spicer left school at 
which time Milt became Business Manager. This is 
not the last you'll hear from him as he was elected 
Editor of next year's SHAMROCK. 

Milt does not confine his activities to Engine 
school alone. He was an engineering representative 
on the student council last year and had previously 
served on SGA committees. He has a very strong 
interest in student pep and is Vice-President of Tiger 
Claws. He has served on the University Men's Bur
rall Commission as secretary and will be a member 
of next year's University Men's Burrall Cabinet. In 
his freshman year Milt tried his luck at riflery and 
won a letter on the NROTC Rifle Team. Milton is 
now Vice-President of Zeta Beta Tau Fraternity. 

About two years from now you will probably 
be able to find Milt well established behind a desk 
in some Jersey printing plant. 
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'"'Madame X" was the code name, during research and development, for an 
entirely new system of recorded music ... perfected by RCA. 

Now the identity of .. Madame X", the 
unknown in a long search for tone per
fection, has been revealed. From this 
quest emerges a completely integrated 
record-playing system - the first to be 
entirely free of distortion to the trained 
musical ear ... 

The research began 11 years ago at RCA 
Laboratories. First, basic factors were de
termined - minimum diameters, at different 
speeds, of · the groove spiral in the record -
beyond which distortion would occur; size 
of stylus to be used; desired length of play
ing time. From these came the mathematical 
answer to the record's speed-45 turns a 
minute - and to the record's size, only 6¼ 
inches in diameter. 

The record itself is non-breakable .vinyl 
plastic, wafer-thin. Yet it plays as long as 
a conventional 12-inch record. The new 
RCA Victor automatic record changer ac
commodates up to 10 of the new records 
-1 hour and 40 minutes of playing time
and can be attached to almost any radio, 
phonograph, or television combination. 
The record player ends faulty operation, 
noise, and cumbersome size. Records are 
quickly changed ... RCA Victor will still 
supply 78 rpm instruments and records. 

This advance is one of hundreds grow
ing from RCA research. Such leadership 
adds value beyond price to any product 
or service of RCA and RCA Victor. 

Continue your education 
with pay-at RCA 

Graduate Electrical Engineers: RCA 
Victor.:.._one of the world's foremost manu
facturers of radio and electronic products 
-offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salarv. with opportunities for ad
vancement. Here are only five of the many 
projects which o.ffer unusual promise: 

• Development and design of radio re
ceivers ( including broadcast, short wave 
and FM circuits, television, and phono
graph combinations). 
• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 
• Design of component parts such as 
coils, loudspeakers, capacitors. 
o Development and design of new re
cording and producing methods. 
• Design of receiving, power, cathode 
ray, gas and photo tubes. 
Write today to National Recruiting Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

RADIO eORPORAFION J AMIRl~A 

World Leader in Ra(Vo -J:irsf- in 7elevis,on 
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Pennsylvania Turn pike 
(Continued From Page 10) 

Due to the mountainous character of the region 
by the Turnpike, horizontal curvature varies from 
zero degrees nine minutes to 6 degrees. The design
ers were faced with the task of achieving reasonable 
uniformity in operating conditions with such widely 
varying degrees of curvature. This problem was 
aggravated by limitation imposed by the rugged ter
rain on rear end collision sight distance. It was not 
found feasible where cut-slopes intervened and hori
zontal curvature was combined with vertical curva
ture, to provide sight distance for a speed greater 
than 70 mph for holizonal curves 3 degrees and 
flatter, or greater than 60 mph for curves 4 degrees 
and sharper. 

These and other consideration factors effecting 
drivers, lead to the preparation of speed diagrams 
upon which were plotted the rates of speed for sev
eral friction factors with various rates of super
elevation within the range of curvature in use on 
the Turnpike. 

Because of general agreement among highway 
engineers the rate of 0.1 ft. per ft. of width was 
adopted as the maximum. Figure 1 shows speeds 
adopted for various curves together with the rate 
of superelevation. 

Throughout the design, an unceasing effort was 
directed towards reducing the degree of horizontal 

partners in creating 

curvature, with the result that the 6 degree maximum 
curvature has been confined entirely to one section 
about 6 miles in length. Only eight curves out of 
191 on the Turnpike are sharper than 4 degrees. 
The task undertaken in the design can be appreciated 
when it is noted that 50 and a half out of the total 
of 160 miles length are composed of curves. 

Operating speeds on adjacent curves was held 
to a variation of about 5 to 8 miles per hour, when
ever possible. This helps to eliminate driver failure 
on sudden changes of curvature. 

At first spirals were provided only on all curves 
sharper than 2 degrees, but it was later found that 
where possible 150 foot spirals on 1 degree and 45 
minute curves and 2 degree curves enhanced their 
appearance. 

Due to the narrow medial strip it was not prac
ticable to rotate each 24 foot roadway about its 
center lane, and after considerable study it was de
cided to hold the edges of the paved roadway near
est the center line of the Turnpike in the same plans 
at all times. In order to introduce superelevation 
it was necessary to elevate the outer edge of the 
right hand roadway and to depress the outer edge 
of the left hand roadway for left hand curves, and 
reverse the procedure for right hand curves. In 
the case of a curve to the right. the normal 3 in. 
crown of the right hand 24 foot roadway provides 
a superelevation of ½ inch per foot in the proper 

(Continued on Page 26) 

KEEN KUTTER 
Engineering leaders for the last 81 years have made 

K & E instruments, drafting equipment and materials 

their partners in creating the great technical achieve

ments of America. So nearly universal is the reliance on 

K & E products, it is self-evident that every major engi

neering project has been completed with the help of K & E. 

CUTLERY 

RANGES 

FUEL HEATERS 

BUILDER'S HARDWARE 

ELECTRICAL APPLIANCES 

ROOF SUPPLIES 

PAINT 

GLASS 

KITCHENWARE 

TOOLS 

FENCE 

SPORTING GOODS 

We Sell the Famous 

and Dependable Products 

KEUFFEL & ESSER CO. HAYS HARDWARE CO. 
NEW YORK • HOBOKEN, N, J. 808 Broadway Dial 4710 

Chicago • St. Louis • Detroit 
Sein Francisco • Los Angeles • Montrecil 
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{(;yt nem /4m/ f/ 4?k 
Soon it will be possible for you to step into 
your home or office and turn on a light 
that's different from any you've ever used 
before. 

From a panel in the ceiling will come 
even, glareless rays to shine on your desk, 
your chair, your table-but never with un
comfortable brightness, never in your eyes. 

The light itself will come from electric 
bulbs or tubes like those you use now. But 
it will behave far differently because it will 
shine through a ½-inch sheet of a new kind 
of glass-Fota-lite-a recent development 
of Corning Glass Works. 

Formed inside this sheet is a crisscross 
pattern of strips of white glass extending 
through the full thickness of the glass. The 
squares enclosed by the white strips are 
crystal clear. 

Light from the bulb above-shining 
through this patterned glass at slantwise 
angles-is diffused and causes no glare.You 

MAY, 1949 

where it will lead nobody knows 

get an even, soft light through the entire 
room-as well as light channeled directly 
downward through the clear squares to the 
objects you need to see closely. 

This new glass is made by mixing small 
amounts of rare metals in with the sand 
before it is melted to form glass. These ma
terials make the whole sheet of glass photo
sensitive-through and through-so that 
any desired design (such as the one men
tioned) may be formed inside the glass by 
a special process. 

In fact, similar photo-sensitive glass is cur
rently being used to print photographs in 
glass-pictures that can last for thousands 
of years. 

Use of Fota-Jite for indoor lighting is its 
first industrial application. Many other ap
plications-such as its use in instrument 
panels for cars, in street lighting, and in il
luminated signs-are being thoroughly ex
plored. 

In 98 years of glass-making Corning has 
developed glass into one of the most versa
tile engineering rnaterials there is. There are 
more than 50,000 glass formulas on file at 
Corning, and the number is growing e<;>n
tinually- as new developments such as this 
photo-sensitive glass come out of the labo~ 
ratory. 

That's a good thing for you to remember'. 
For some day, when you've picked the 
business you want to work in, one of these 
glass developments-or one now in the-re
search stage-may be just. the material 
you'll be looking for to improvea,pi-oduct 
or a process. 
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HOW ~u-AJ/ ALL-METAL SLIDE RULES 
SIMPLIFY FIGURING 

For efficient slide rule work you need: ACCURACY, which depends upon 

length and range of scales; .CONVENIENCE or accessability of one scale 

to another, preferably on the same side of the rule. How Pickett All

Metal Engineering Models meet these requirements is shown below: 

) Three Deci.Log Log scale arrangements are designed to meet 
Civil, Chemical, Mechanical, Electrical and Communications 
engineering slide rule requirements. 

2 All scales refer to 10-inch or full-length C-D scales .. Greater 
accuracy results. Saves turning rule over. 

3 C-D scales on both sides of rule. Saves turhing rule over. 

I 
DECI. 

MULTI
PHASE 

LOG 

LOG 

0 

4 DF-CF scales on both sides of rule. Avoids going "off scale." 

5 20-inch Square Root scale replaces A scale. Settings on 
Square Root scale are 4 times as accurate as settings on 
the A scale. 

6 30-inch Cube Root scale replaces K scale. Settings on Cube 
Root scale are 9 times as accurate as settings on K scale. 

7 L scale not needed. Deci.Log Log scale arrangements give 
both characteristic and mantissa automati~ally on D or 
OF/M scales. Not necessary to divide by .4343 or multiply 
by reciprocal 2.303 to change from base 10 to base e. 

8 40-inch Log Log Decimal Fraction scale gives readings from 
.9977 to .99- not on ordinary rules. Expanded scale 
arrangement gives a range from 1/10,000,000,000 to .9977. 

9 40-inch log log scale for numbers greater than gives 
readings from 1.0023 to 1.01 - readings not on ordinary 
rules. Expanded scale gives a range from 1.0023 to 
l 0,000,000,000. 

10 

11 

12 

13 
14 

All log log scales on same side of rule and all refer to C-D 
scales. Rule easier to use. Saves turning rule over to read 
figures on other side, as on traditional scale arrangements. 

0 
l/N1 .DOD , 
I/Ni .OD 0 

. HI/N, D I 
1/N• Q. I.I~ 

DF 

CF 

~14 

0 

A Reciprocal Relationship exists between Log log scales for 
numbers greater than and less than l. Each setting of the 
hairline automatically gives: 
1) Any number up to l 0,000,000,000. 2) Its reciprocal num
ber up to l / l 0,000,000,000. 3) logarithm to base l O on D 
scale with both characteristic and mantissa. 4) Cologarithm 
to base l O on D scale with both characteristic and mantissa. 
5) logarithm to base eon DF/M scale with charact~ristic and 
mantissa. 

Cl scales on both sides of rule. Simplifies figuring. 

DI scale included. Many rules do not have this scale. 

legends simplify operation and decimal point location. 
Complete INSTRUCTION MANUAL, by nationally 
known Specialist in Mathematical Education, 
supplied FREE with each slide rule. 

SEE THESE RULES AT YOUR LOCAL BOOK STORE 

~ \J PICKETT & ECKEL, INC. • 5 S. WABASH AVENUE • CHICAGO 3, ILL. V San Francisco Chicago New York Washington, D.C. 

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

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

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

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

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

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. Send for booklet, "Facts About Cast 
Iron Pipe." Address Dept. C., Cast Iron Pipe Research 
Association, T. F. Wolfe, Engineer, 122 So. Michigan 
Ave., Chicago 3, Illinois. 

Section of 130-year-old cast iron water 
main still in service in Philadelphia, Pa. 

(~l.S'I1 Ill()N PIPI~ SERVES FOB 
CENTURIES 
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(Continued From Page 22) 

direction, whereas in the case of the left hand curve, 
the normal crown provides a slope of Ys inch per 
foot in a reverse direction. Because of the narrow 
width of the medial zone as well as a desire for uni
formity in spiral length for each corresponding degree 
of curve, the spirals for each 24 foot roadway were 
made the same length and the pavement provided 
Ys inch superelevation in the proper direction at the 
beginning of the spiral. 

Because of the unknown factors involved in 
high speed operation on curves and a desire to 
learn with certainty, the operating characteristics 
of stock model automobiles when traversing curves 
at speeds from 60 to 100 mph, a number cf t ests 
were made. The immediate objective of these tests 
was to discover the maximum value obtainable by 
stock model motor cars traveling at speeds up to 
100 mph of the expression: 

v2 
f equals 0.067 - - E 

R 
in which f equals unbalanced centrifugal ratio due 
to the centrifugal force. E equals the rate of super
elevation expressed in feet per foot of width; V equals 
the velocity in miles per hour and R equals the 
radius in feet. 

The operation of the test cars on the spirals was 
at speeds considerably above those for which they 

(Continued on Page 28) 
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Get a Close-Up OF THE BASIC INDUSTRY 
OF YOUR CHOICE! 

by R. S. FLESHIEM 
Manager Electrical Department 

ALLIS-CHALMERS MANUFACTURING CO, 
(Graduate Training Course-1904) 

W HEN vou GET into daily working 
contact with an industry, you may 

find it offers specialized opportunites that 
you hadn't known 
about before. That's 
why it's not always 
possible-or wise
to pick your final spot 
in industry until 
you've had some all 
around first-hand 
experience. 

I want to suggest 
R. s. FLESHIEM a good way to get a 

close-up of the industries that appeal 
to you. 

Naturally, I can talk with most assur
ance about the electric power industry. 
But the same principles apply to others. 

When I got my engineering degree 
from the University of Michigan, the 
electric power industry was a fast-grow
ing youngster. I decided to go to Allis
Chalmers, where I joined the company's 
first Graduate Training Course in 1904. 
I was sent to Cincinnati and started in the 
old Bullock Electric Mfg. Co. plant that 
Allis-Chalmers had purchased that same 
year. Bullock, incidentally, started in 
1884-one of the real old-timers in the 
electric industry. It was the start of the 
present Allis-Chalmers Electrical 
Department. 

Opportunities Are Increasing 
The industry was growing fast at the turn 
of the century, but it's growing even 
faster now. Opportunities were never 
greater-or more varied. 

Studying power and capacity factors in 
ore crushing, in Allis-Chalmers' complete 
basic industries laboratory. Camera-re
corded data will be applied to commercial 
mining operations. 

MAY, 1949 

Inside View of a hydrogen-cooled steam-turbine generator. A-C Gradua~e Trait?ing Co1;1rse 
students may follow important electric power equipment from blueprmt to mstallat10n. 

Today we have Graduate Training 
Course engineers applying their ability 
and training to the problems of machine 
design-research ·and development
manufacturing and production-sales
application engineering. Here we're 
working with electric power generation, 
control and utilization-with advanced 
industrial uses of electronics-with re
search in D. C. transmission. We're in 
intimate touch with the electric power 
industries-with transportation-with 
steel, metal working and other big power 
users. And I know that the field is just as 
broad in the other major industry depart
ments here at Allis-Chalmers. 

What Industry Interests You? 
I firmly believe that Graduate Training 
Course engineers have a unique oppor
tunity at Allis-Chalmers. They have the 
opportunity here to explore thoroughly 
not one, but many basic industries if 
they choose. This company produces the 
world's widest range of major industrial 
equipment, and every department is open 

to the graduate engineer. That includes 
electric power, mining and ore reduc
tion, cement making, public works, 
steam turbines, pulp and wood process
ing. It also includes the full range of 
activities within each industry: design, 
manufacturing, sales, research, applica
tion, advertising. 

Graduate students help plan their own 
courses at Allis-Chalmers, and they move 
around a good deal. It's possible for a 
man to come here with the idea of de
signing electrical equipment-later be
come interested in manufacturing-and 
finally find his greatest satisfaction and 
success in sales work. Men move from 
department to department, getting a 
practical working knowledge of each. 
And-the departments get to know the 
men. Opportunities present themselves 
according to ability. 

At the completion of the Graduate 
Training Course, you've had a close-up 
of many industries. You're ready to take 
your place in the work of your choice. 

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

Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 

ALLIS-CHALMERS 
One of the Big 3 in Electric Power Equipment-Biggest of All in Range of Industrial Products 
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(Continued From Page 26) 

were designed yet the performance appeared en
tirely satisfactory, except in the case of 6 degree 
curves, where the cornering ratio was high. How
ever, there are indications that the requirements of 
the average driver might be more satisfactorily 
served if a spiral with more offset or throw in the 
same length 'were provided than in a standard type 
spiral. 

Among the factors which may be listed as of 
importance affecting safe operation on curves of 
high speed, other than mere coefficient of friction 
between tires ·and pavement surface are: design of 
vehicle, load distribution, tire size and pressure, 
wind, skill of driver, mechanical condition of vehicle, 
and riding surface of pavement. 

As a result of these tests it was decided that 
an unbalanced centrifugal ratio of f equals 0.10 is 
the maximum that should be utilized in curve design 
on public highways at speeds of 70 mph and higher 
and that the radii be increased enough to maintain 
a design speed. This leads to a formula for minimum 
radius as follows: 

0.067 s2 
R equals 

E plus 0.10 

· in which R equals minimum radius in feet, S equals 
design speed in miles per hour, and E equals rate 
of superelevation in feet per foot of width. 

BLACK & VEATCH 
Consulting Engineers 

E. B. Black 

A. P. Learned 

J. F. Brown 

Ed Wilkes, Jr. 
E. L. Filby 

4706 Broadway 

N. T. Veatch 

R. E. Lawrence 

F. M. Veatch 

C. I. Dodd 

W. L. Patterson 

A. V. Ferry 

Kansas City 2, Mo. 
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Turner, Henry Daniel, B.S. in M.E. 115 Park
wood Ave.; Macon, Georgia. 

Vandelicht, Walter Frederick, Jr., B.S. in C.E. 
Steedman, Missouri. 

Vogel, Ralph, B.S. in C.E. Easton, Missouri. 

Vosevich, Milan, B.S. in C.E. 3644 Castleman 
Ave.; St. Louis, Missouri. 

Walk, Donald Paul, B.S. in Ch.E. 2412 East 
Milton; Overland, Missouri. 

Wallace Leonard Warren, B.S. in M.E. 1532 
Chelsea; Kansas City, Missouri. 

Waters, Thomas Preston, Jr., B.S. in M.E. 915 
W. Broadway; Columbia, Missouri. 

Webb, Lester Charles, Jr., B.S. in Ch.E. 3807 
Gillham Rd.; Kansas City, Missouri. 

Welch, John Leonard, B.S. in M.E. 3706 Penn
sylvania; Kansas City, Missouri. 

Wells, Paul Irven, B.S. in E.E. Box 571; Ad
rian, Missouri. 

Wheeler, Charles Joseph, B.S. in M.E. 7137 Cor
nell Ave.; University City, Missouri. 

Whiteside, Robert Lindell, B.S. in E.E. Mound
ville, Missouri. 

Wickstrom, Robert Glenn, B.S. in E.E. Rt. No. 
1; Lee's Summit, Missouri. 

Wills, Noah William, B.S. in E.E. Platte City, 
Missouri. 

Wilson, Rayond Lee, B.S. in M.E. 502 East 
Wash. St.; Vandalia, Missouri. 

Winslow, William Albert, B.S. in M.E. 2524 Bird 
St. ; Hannibal, Missouri. 

Witt, Truman E. Witt, Jr., B.S. in M.E. 3719 
Walnut; Kansas City, Missouri. 

Wright, Dorill Bassman, B.S. in E.E. Tuscum
bia, Missouri. 

Wright, Larry Slaughter, B.S. in C.E. 1227 
Broadway; Chillicothe, Missouri. 

Yount, Keith Swart, B.S. in M.E. 1809 West 
Third; Sedalia, Missouri. 

Zivick, John, B.S. in M.E. 94 North State Street; 
Rittman, Ohio. 
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'fhotography can make ihis page . 

I . small 

• 

IT'S DONE WITH MICROFILM MAGIC 

T INY AS IT IS, the little rectangle above is 
this page in black and white-as it appears 

on microfilm. Everything there, condensed to a 
mere spot, but ready to be brought back full size 
with all its features intact. For photog~aphy can 
reduce tremendously without losing a detail. 

As a business or professional man, you can utilize 
photography's reducing ability in any of many 
important ways. 

You can utilize it to save space . .. to speed 
reference. With Recordak microfilming, you can 
"debulk" files 99% ... keep the records at hand for 
quick viewing, full size, in a Recordak Reader. 

You can utilize photography to make sales pres
entations more complete, more resultful. With 

motion pictures, you can "pack" a plow, a plant, a 
whole process into a small can of film .. . travel it 
where you will, show it off "farge as life" and much 
more dramatically. 

Only a suggestion . .. this . . . of what photog
raphy can do because it is able to condense. And 
because it has many other unique characteristics 
as well, photography is becoming an increasingly 
important tool all through science, business, and 
manufacturing. 

Whenever you want to improve methods of 
recording, measuring, testing, teaching, or count
less other functions, be sure to consider the un
usual abilities and advantages of photography. 

Eastman Kodak Co., Rochester 4, N. Y. 

Functional Photography 
-is advancing business and industrial technics. 



... ~:> ....... 

~d? 
") ~------

•• 

~ -- - -

N EW LABORATORY \JNIT, 
part of G-E Research Laboratory, 
is the center of General Electric 
research into such low-temperat11re 
phenomena as ••• 

SUPER-FLUIDITY of helium
meaning that at near-absolute z ero 
it loses its viscosity, can spin forever 
••• and 

SUPER-CONDUCTIVITY-the 
loss of all electrical resistance by 
some materials below abo11t 15° 
absolute. 

Near absolute zero, matter does strange things ... 
AT 4 5 5 degrees below zero Fahrenheit, liquid 

.l"l.. helium becomes a "superfluid." That is, it loses 
its viscosity; if it were to be set in motion like stirred 
coffee spinning in a cup, part of it would theoretically 
continue to spin forever. 

It also becomes a "super-wetting" agent, meaning 
that it will creep up the sides of a container and flow 
over the edge. 

Other types of matter develop the property of 
"super-conductivity." Columbium-nitride, for ex
ample, loses all electrical resistance below 15 degrees 
absolute. If an electric current were set in motion in a 
closed loop of this substance, it would in theory flow 
indefinitely. 

These are some of the facts of cryogenics-the study 
of low-temperature phenomena-into which a group 

of young General Electric scientists are directing their 
investigations. 

So far their studies are in only the earliest stages. But 
already the facts of this nether world of temperature 
have aroused enough interest that with the building 
of a new Research Laboratory near Schenectady, a 
$250,000 laboratory unit has been especially con
structed to aid and amplify their work. 

Through its emphasis on research and creative 
thinking, through encouraging fertile minds to follow 
their own imaginative bent and by implementing their 
work with the best available facilities, General Elec
tric remains "a place where interesting things are 
happening," and stays in the forefront of scientific and 
engineering development. 

<:f= = /d r, ~uk,u:e =

GENER AL. ELECTRIC 
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