


THE new world 

-the world of the 

post-war era - will 

be a world of wheels 

to a greater extent than ever before. 

The development of new kinds of pro

duction and transportation equipment, 

and the recreation of existing ma

chines will greatly increase the necessity 

for and importance of bearings capable 

of meeting new conditions of speed, pre

cision, load capacity and endurance. 

Then the same bearings that have con

sistently and successfully anticipated so 

many revolutionary developments for 

more than three decades, again will rise 

to the occasion with the same versa

tility and efficiency - Timken Tapered 

Roller Bearings. 

As a designing engineer your work will 

include the solving of many bearing 

problems, but with a thorough knowl

edge of the design and application of 

Timken Bearings as part of your stock

in-trade you never nee~ be at a loss for 

a satisfactory solution. Begin to acquire 

that knowledge now. Timken engineers 

will help you. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO TIMKEN 
TRA O, •MAFIK REG . U . ■ . t-AT . o~, . 

IAPIRID ROllIR IIARINGS 
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SUPPORT YOUR ENGINEERING CLUB 
The Engineering Club of the University of Missouri 

has functioned for almost as many years as the College 
of Engineering has itself been in existence. It is an 
organization of the students of the College of Engineer
ing designed to promote friendship and fellowship 
among its members and to work in the interests of the 
student body of the College of Engineering. The pre
amble of the constitution of the Engineer's Club: "For 
the purpose of fostering a professional spirit and pro
moting the interests and activities of the members 
of the student body of the College of Engineering and 
its constituent organizations, we do hereby form our
selves into the Engineer's Club of the University of 
Missouri." 

In past years the Engineer's Club has been one of 
the most active groups on the campus. The Engin 
Club publishes the Missouri Shamrock; the Engin Club 
holds regular meetings and smokers; the Engin Club 
for the last forty years sponsored the annual St. Pat's 
celebration. 

This year the activities of the Engin Club will be 
somewhat curtailed, but this is only to be expected 
in view of the times. Our enrollment has dropped. 
The University has put restrictions on the all-school 
dances. The Missouri Shamrock is limited to the 
amount of paper and the number and size of engrav
ings it may have. Probably a higher percentage of 
our regular students are working than did a few years 
ago. It is impossible to predict to just what extent 
we will be allowed to carry on the various activities 
that have been carried on in the past. 

However, the outlook for the continuation of an 
active organization is not nearly as glum as it may 
at first seem. While the enrollment of the regular 
students in the College of Engineering is not as large 
as it has been, there are still 200 regular students and 
many more than this number of A.S.T.P. students. 
Do we not have more than a sufficient number of stu
dents for a hell of a good organization? 

The need for an active club is accented by the fact 
that there are becoming fewer and fewer ways in which 
the students have to blow off their excessive steam. 
Such extra-curricular activities as an active member
ship in the Engin Club are recognized as important in 
a student's life. Your future employers are ~ery much 
concerned with how much interest you have shown 
in various organizations. 

Because of the change to the quarter system, the 
club is now asking but $1.00 membership dues for the 
first quarter of this year. The club urges the support 
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of the Army students as well as the regular students. 
Fellows, this is our Engineering Club. We are the 

ones that determine whether or not it is a successful 
organization. We need the Engin Club, the Engin 
Club needs us. Let's all dig down in our pockets, pay 
our dues, get in and pitch, and show the rest of our 
University that we are still on the campus and going 
strong. -C. W. 

NECESSARY? YES! 
Every engineering student well knows that the Uni

versity catalogue coldly lists the following require
ments: six hours of Comp. and Rhet., three hours 
of Public Speaking, three hours of Industrial Eco
nomics, three hours of General Literature, and two 
hours of Recent U. S. History. One doesn't have to 
check with the grades of the various departments to 
find that most of the engineering students do not 
particularly enjoy these courses. Perhaps these courses 
are somewhat distasteful to the engineering student, 
but at the same time aren't they absolutely essential? 

The administration of the College of Engineering 
hasn't placed the non-technical requirements on the 
students just because they ran out of technical sub
jects. The administration knows far better than the 
student what he is going to be called on to do when 
he is out in his profession. The Dean, Faculty, and 
Policy Committee are more than just a bunch of 
school teachers. They are a group of practical men 
who know very well just what is going on in the en
gineering world. 

Out of the 138 hours that is required for a B.S. de
gree, the engineer is required to take but from fifteen 
to twenty hours of non-technical subjects; less than 
fifteen per cent of the engineer's college work is done 
in non-technical subjects! 

Engineering has definitely grown into highly special
ized fields. It is necessary that the engineer spend the 
larger part of his time learning the particular type of 
engineering that he has chosen to make his profession. 
The word profession must not be overlooked. The en
gineer is no longer a mechanic, but he is a highly 
skilled technician that is going to be called on to be 
a leader. While in his future years he is going to 
spend a high percentage of his time working with such 
things as motors, processes, formulas, and structures, 
is he not going to be called on to write letters, papers 
and reports? Is he not going to be called on to deliver 
speeches to other engineers and various groups? Isn't 
he the person on whose shoulders will rest the responsi
bility of directing the policies of large companies? 

Perhaps there is something in the makeup of an 

(Continued on Page 16) 
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It was long thought that the heating of magnetic 
metals by hysteresis and eddy currents was a useless 
enemy of electric machinery that had no practical 
use, but now it has become an indispensable tool of 
modern industry. It has been known for over twenty 
years that metals could be heated inductively if placed 
in a rapidly changing magnetic field. This method of 
heating has been used for several specialized opera
tions in the treatment of ores and metals. 

Early applications of induction heating used the 
low, common power-transmission frequency of 60 
cycles. Within the last ten years the possibilities of 
induction heating have unfolded by the use of fre
quencies around 1,000 cycles. Recently applications 
using frequencies about 30 megacycles have been 
found. Use of high frequencies is now limited only to 
the power of the generating equipment. 

Many engineering problems have been miraculously 
solved by the use of induction heating for surface 
hardening. One such problem was the case hardening 
in the central portion of a small shaft one and one
half inches long; the ends were to be left soft so that 
they could be riveted. Before the use of induction 
heating the ends were copper plated so only the middle 
would be exposed to the carburizing process. When 
the shaft was quenched, only the central portion con
tained enough carbon to become hardened . This was 
a long, expensive process at best. 

With the use of induction heating, the metal was 
made o~iginally with the proper amount of carbon 
so it could be hardened. A coil of wire was then wound 
around the portion of the shaft to be hardened, and 
the coil and shaft were placed under water. A fre
quency of 1,000 cycles was then applied to the coil 
for a very short time. While the current was flowing, 
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an envelope of steam kept the water from the heated 
area under the coil, but the water was still in contact 
with the ends of the shaft. When the current was 
stopped the envelope of steam collapsed and the heated 
portion of the steel was quenched. The time required 
for the heating and quenching · process was less than 
three and a half seconds. 

It was formerly necessary to keep steel above the 
critical temperature for a considerable length of time 
in order to attain the proper degree of hardness so 
that the pearlite and other compounds would have 
time to go into solution . With induction heating it was 
found that the rapidly changing magnetic field caused 
a vigorous agitation of the molecules, and this stirring 
action reduced the time required for the carbon com
pounds to go into solution. If there is sufficient power 
available only a fraction of a second is necessary for 
the operation. 

One company found it difficult and expensive to 
case harden a large sprocket wheel used on the final 
drive of a caterpillar tractor. If hardened first it was 
difficult and expensive to machine them, and if they 
were case hardened after machining they warped so 
much they became unusable. To solve the problem, 
large induction heating equipment was installed, mak-

Vacuum tube oscillator to supply 50 kw at 125 kilo
cycles for induction heating proceBB. 
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Quick quenching after heating, with a minimum of handling, ia achieved by 
•urrouncling a work coil with a water-spray quenching ring. The turns of the 
coil are flattened to permit panage of water between them to get more turns in 
the available apace. 

ing it possible to harden only the contact surf aces of 
the teeth and leave the tough core to withstand strain. 
The process was so rapid and the heating so uniform 
that no warping occurred. Therefore, the sprocket 
.could be machined while soft, and then hardened. 
Another advantage was that the operation was com
pleted so quickly that practically no oxide scale was 
formed. When the company used the induction heat
ing process failures because of premature cracking and 
excess wearing were practically eliminated. . 

The control of the induction heating and the quench
ing cycle can be made entirely automatic. The 
quenching medium is conveniently put inside the 
tubing used for the induction coil and allowed to spray 
through holes in the tubing on to the metal to quench 
it. This automatic control yields uniform hardness of 
any desired degree. 

The operation of an induction heating mechanism 
is similar to that of a transformer. The coil that sup-

WOOD-Fir veneer bonding ia quickly aet in this 
preu, bundles 12 inches thick being placed each aide of a 
center electrode. Girdler Corporation high-frequency 
equipment raises the temperature of the atacka to 160 deg. 
F in leu than five minutes. 
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plies the power is the primary coil, and the metal being 
heated is analagous to the core and short-circuited 
secondary winding of the transformer. The heat is 
produced by the secondary current Rowing through 
the resistance of the core metal, and by the hysteresis 
losses in the core. With a definite coupling between 
primary and secondary, and with a definite frequency, 
the heating due to resistance ( l 2R) is dependent upon 
the resistance of the m~tal being heated. Because of 
this it is almost impossible to heat copper or silver 
by induction. 

The frequency of the currents has a great effect 
upon the heating. At low frequencies the magnetic 
lines penetrate deep into the metal, and the current 
density in the iron is low; therefore, large amounts of 
power are necessary, and the material will be heated 
far below the surf ace as well as at the outer edge. 
At increased frequencies the magnetic lines do not 
penetrate into the metal but they follow the surf ace; 
that is, they follow any irregularities on the surface 
of the metal. At very high frequencies the heating 
may be confined to within 0.05 inches of the surf ace. 

Magnetic or non-magnetic metals can be heated 
inductively if the resistance is not too low. Hysteresis 
losses aid in the heating of the magnetic materials. 

There are four frequency ranges in common use 
which have definite applications and which require 
different generating equipment with various power 
ranges. 

The first group uses frequencies up to 1,000 cycles, 
and has power generated entirely by motor generator 
sets that range up to thousands of kilowatts. The ap
plications include forging and melting steels and non
ferrous metals. It was in this range of frequencies 
that induction heating was first used. 

The second frequency range is from 1,000 to 12,000 
cycles; the power is generated almost entirely by 
rotating machinery. In one type of machine, direct 
current Rows through the stator windings and a toothed 
rotor which turns at a high speed causes a rapid varia-

( Continued on Page 18) ~ 



Coal! A dirty, black, mineralized form of carbon, 
has, due to recent strikes, been brought into the lime
light. Why? Because without it practically every in
dustry would suffer and some be actually paralyzed. 
From this much needed commodity we obtain our 
main fuel, and many other use£ ul and essential prod
ucts such as drugs, dyes, and solvents. These are 
necessary to a nation at peace. 

However, due mainly to the war, there has been a 
great rise in the demand for the by-products of coal 
such as benzol, needed for resins and synthetic rubber 
(styrine); Pyridine, a chemical being used in greater 
quantities for the manufacture of sulfa drugs; and 
toluene for explosives. Yet, the by-product industry, 
however important, processes only a small portion of 
the total volume of coal consumed. 

All industries connected with the products of coal 
may be divided into two sections, those that make 
fuel and those that handle by-products. In spite of 
the wide-spread publicity given the latter this section 
handles not more than 20% of all coal mined in the 
United States. The two main products are coke and 
gas. A small fraction of the total weight of the coal 
appears m the light oils, ammonia, and other by
products. 

The first step in the process is of course the de
structive distillation of coal. Three types of products 
are obtained by this means: gas, liquid, and a solid 
residue known as coke. Not all coal makes satisfactory 
coke, however. Nearly all anthracite does so, but some 
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bituminous coals are so firmly bound that the residue 
is quite similar to the original coal. 

A modern by-product coke-oven plant consists of 
one or more batteries of ovens; sometimes there are 
fifty or more ovens to the battery. The oven is a long, 
deep, narrow champer of silica brick, typically forty 
feet long, ten to fifteen feet deep, and fourteen to 
twenty inches wide. At each end are removable iron 
doors, and the discharge end is slightly wider than the 
other to facilitate removal of the coke. Each oven has 
a set of regenerative flues which are reversed about 
every half hour. The charge enters through a series 
of openings in the ·oven tops from a group of hoppers 
set on a wide frame known as a "tarry" car. After 
the coal is charged, all openings are sealed and the 
oven is heated by direct-fired coal gas from the system. 
About forty per cent of the coal gas produced is used 
in this manner. The "coking" time varies, but is gen
erally between twelve and eighteen hours. At the end 
of this time a car is run up beneath the discharge end, 
both end doors are opened, and a ram pushes the red
hot coke out onto the car, which is immediately 
quenched to halt the combusion of the coke. Lately a 
dry quenching method has been evolved whereby the 
coke is cooled by passing a current of inert gas in a 
closed system through the coke, and sending the heated 
gas through boilers where steam is produced. 

The coke produced is hard and porous and has a 
grayish-black, slightly metallic appearance. It weighs 
about thirty pounds per cubic foot. After quenching, 
the product is classified and the larger pieces are sold, 
usually for blast furnace fuel, while all material under 
one-half inch is called "breeze" and is widely used as 
an industrial fuel on chain grate stokers. 

It is the gas and its treatment in which we are more 
interested. It is conducted away from the ovens by 
large mains at both ends. Shortly after leaving the 
ovens it comes in contact with ammoniacal liquor and 
tar which is recirculated in the pipes, and is cooled. 
Some of the ammonia and tar are absorbed . Despite 
this, however, the gas still contains ( in addition to 
impurities · such as hydrogen sulfide, cyanogen, sulfur, 
naphthalene, and nitric oxide) large amounts of am
monia and a complex mixture of hydrocarbons of vary
ing boiling points. This agglomeration is passed 
through a system of condensers, which are usually 
counter-current washer-coolers wherein some of the 
ammonia and most of the tar is absorbed. The wash
ing liquid is recirculated after it is cooled and the tar 
is removed. Final removal of tar from the gas is done 
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by an electrostatic prec1p1tator. The gas then passes 
through a series of scrubbers to remove naphthalene, 
cyanogen, and ammonia. The ammonia is first to be 
removed, by a tower-type scrubber ( in which water is 
run counter-current to the gas) or more of ten by direct 
sulfate formation. In the latter method all the gas 
passes through a sulfuric acid solution where the am
monia is precipitated as ammonium sulfate. The slurry 
is pumped out and centrifuged, and the mother liquor 
is returned to the system with additional sulfuric acid. 

Naphthalene is removed by scrubbing the gas by a 
petroleum distillate in the gas oil range. Cyanogen and 
hydrogen sulfide are now the main impurities. The 
latter is well removed by passing the gas through beds 
of iron oxide. The following equations are for the re
moval of the H2S: 

Fe20 8 + 3 H 2S = Fe2S3 + 3 H 20 
Fe20 8 + 3 H 2S = 2 FeS + S + 3 H20 

A portion of the cyanogen is also eliminated. Several 
liquid purifications have lately come into use employ
ing alkali, soda ash, sodium phenolate, triethanolamine, 

· or sodium phosphate solutions. After purification the 
gas consists mainly of hydrogen and methane, with 
small amounts of carbon monoxide, carbon dioxide, 
and nitrogen. It is used for fuel. 

The ammonia liquor and tar removed in the dif
ferent parts of the condensing and purifying processes 
are collected and passed through a separator. This con
sists of a tank in which baffles are placed. The tar, 
with a specific gravity of 1.2, falls to the bottom and 
is removed, while the ammonia liquor rises to the top 
and may be pumped off to storage tanks. 

The tar is redistilled, often under reduced pressure 
to avoid decomposition of the higher boiling com
ponents, and is separated into five fractions. 

Light oil is collected until the temperature reaches 
170° centigrade. This fraction contains some of the 
aqueous ammoniacal layer which is this time the bot-

Nafion'.s Coal 
---► C on.sumpfion 

l 
rue/-1:30% 
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tom layer; hence the name light· oil for the organic 
layer. This is again distilled and separated into three 
fractions: (A) 82-110°, (B) 110-140°, (C) 140-170°. 
Each fraction is washed with acid and alkali to remove 
basic and acidic substances. Subsequent distillation 
of fraction A gives a mixture of benzene and toluene, 
90% of which boils below 100°. It is consequently 
known as 90% benzol; actually it contains between 
70% and 80% benzene. The mixture is separated by 
careful distillation in a plate still into benzene and tol
uene. From fraction B is obtained a mixture known 
as 50% benzol, which contains about 46% benzene. 
Fraction C contains xylene, as well as mesitylene, and 
is commercially sold as solvent naphtha for use in · 
paints. 

Middle oil, collected between 170° and 230°, con
sists principally of naphthalene and phenol, with small 

amounts of pyridine and quinoline. It is heavier than 
water. The phenol, being acidic, is removed by wash

ing with alkali and reclaimed by treatment with acid. 
The pyridine, being basic, is removed by washing with 

acid, and is later reclaimed by treatment with alkali. 
The naphthalene is sublimed. 

Heavy oil, collected between 230° and 270°, is a 
heavy, fluorescent, greenish-yellow oil which contains 

phenol, naphthalene, and some anthracene. It is sold 
directly as a wood preservative, creosote oil. 

Anthracene oil is collected from 270° upwards, and 
consists principally of anthracene and phenanthrene. 

On cooling, crystalline material is deposited, pressed 
free of oil, and digested with solvent naphtha. This 

crystalline matter is sold as 50% anthracene for the 
manufacture of dyes. 

The residue remaining in the still is drawn off into 
barrels while still hot and plastic. Known as pitch, 
it is used for paints, roofing, and road-mending. Of 
the original tar, 50% to 65% by weight is pitch. 

A,,rl,raceNe R.e.sidu• 
Oil 
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The gray haired woman gazed sadly out an open 

window and said to her neighbor, "I'm worried about 

my husband. He doesn't have anything to do now, 

and you know a man his age easily gets into mischief." 

"But," replied her neighbor, "I thought your hus

band was a good teacher-and popular with the stu

dents. What happened? Was he---er asked to leave; 

did he resign?" 
"No," the woman said, "He wasn't discharged, and 

he didn't resign; you see, he's been appointed Dean." 

Seriously, you may be assured this story is far from 

the truth in the case of our Dean. Dr. Harry A. Curtis, 

Dean of the College of Engineering, holds one of the 

big jobs of the University of Missouri today. While 

most of the divisions of the University are greatly 

depleted, the College of Engineering is larger than 

ever, because of the Army Specialized Training Pro

gram. This means that the organization and execu

tive work always present in the affairs of the army 

are combined with the work of making the College 

of Engineering function and keep the Dean ai: work 

long past regular hours. Army work, however, is no 

new undertaking for Dr. Curtis; he was a Captain 

during World War I. But to start from the beginning, 

here is some interesting information. 
Born in the cattle country of Colorado, in 1884, in 

a log cabin, his first cradle was a split salt barrel. The 

Dean says he "ran away from home before he was a 

year old." He learned to ride a horse before the time 

he can remember. 
After graduating from grammar school he worked 

for a while. When he decided to go to high school, he 

was several years older than the average student, so 
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Dr. Curtis divided the four year high school course 

into two parts and took one half his first year. He 

then taught country school for a year, but went back 

to high school for the other half of the course. 

In the fall of 1904 our Dean began college at the 

University of Colorado, enrolling in the then new field 

of Chemical Engineering. Arriving in town two weeks 

early to get a job, the Dean attempted to have school 

begin immediately since he was "ready to start"; 

school, however, he says, didn't begin until the sched

uled day. 
College expenses budgeted against savings and earn

ings made him decide to eat only two meals a day. It 
wasn't enough food, and this combined with working 

and studying until all hours led to a case of typhoid 

fever. But he recovered in time for final exams and 

passed almost all his courses. 
By working as a waiter, chemistry stock room clerk, 

student assistant, and business manager of the college 

paper, he made his way through school and graduated 

in 1908. 
For the next five years Dean Curtis was on the 

faculty of the University of Colorado, and then he 

went to Wisconsin; he took a wife and an M.A. degree 

with him. 
In 1914, now with a Ph.D. degree, he returned to 

the faculty of the University of Colorado. 

When the Mexican Border crisis developed , Dr. Cur

tis volunteered for service with the Colorado Cavalry, 

but never got near the Mexican border. The Dean 

says he "served on the Mexican border where it runs 

along Colorado." 
Dean Curtis was a member of the National Guard 

and entered World War I in 1917. He served in the 

ordnance department, spending most of the war at 

Muscle Shoals, Alabama, with the rank of Captain. 
Following the war, he stayed a year at Northwestern 

and then decided to go into industry. After holding 

several jobs in industry, including Chief Chemist and 

Plant Superintendent of the International Coal Prod

ucts Corp., and General Manager of the Clinchfield 

Carbocoal Corp., the Dean was asked, in 1923, to or

ganize a department of Chemical Engineering at Yale

University. To establish adequate laboratories, and a 

well organized staff was a seven year job. 
With the job at Yale completed Dr. Curtis went to 

Washington, D. C., as Chairman of the Division of 

Chemical Technology of the National Research Coun

cil. 
In 1933 when the Tennessee Valley Authority was· 

organized Dr. Curtis was made Chief Chemical En
( Continued on Page 16) 
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Alpha Chi Sigma 
Alpha Chi Sigma is a professional chemical society 

composed of college men who plan to make some 
branch of chemistry their life work. Here on the Uni
versity of Missouri campus, it is composed of the 
faculty and students of chemistry, bio-chemistry, agri
cultural chemistry, and chemical engineering. Its mem
bers are chosen on the basis of their proficiency in 
chemistry as well as desirable personal characteristics. 

In this, the Delta chapter of the fraternity, the mem
bers participate in a group of activities ranging from 
service to other students on the campus to a modified 
social program. Last year Alpha Chi Sigma cooperated 
with the National Safety Council by conducting a 
safety campaign. This included the distribution of 
safety posters to the laboratories of the chemistry and 
engineering buildings, as well as a student survey of 
safety measures that had been, and might be, taken 
in the buildings, along with a list of recommendations 
for improvements. The Delta chapter has always as
sisted the A. I. Ch. E. in conducting the exhibits in 
the chemical engineering laboratories during St. Pat's 
Week. 

Two meetings a month are held, one of which is an 
informal dinner meeting, and the other a formal busi
ness meeting at the chapter room. Each semester, 
Alpha Chi Sigma has various social events, such as 
banquets with dates and the faculty, dances, and 
p1cmcs. 

While this organization provides a great deal of 
activity for the undergraduate members, it does still 
more for those in the professional world. In all of 
the large industrial centers throughout the United 
States there are to be found the professional chapters 
where the members can meet again and enjoy the 
fellowship they had with these brothers back in their 
university days. 

The officers for the coming term are: Bob Brown, 
Master Alchemist; Bob Holden, Vice-Master Alchem
ist; Ray Wilber, Recorder; Charles Wildschuetz, Re
porter; Fred Reagel, Treasurer; Harold Denkler, Mas
ter of Ceremonies; Dr. Gerald Breckenridge, faculty 
advisor. 

A.I.E.E. 
The Student Branch of the American Institute of 

Electrical Engineers is the pride of every student in 
Electrical Engineering. By his associations therein, he 
has opportunities for fellowship with students in the 
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entire Department of Electrical Engineering, for tech
nical discussions along lines of common interest, and 
better acquaintance, relations, and understandings be
tween faculty and students. 

Since the average engineer is carrying a heavier 
schedule than previously, the officers of the Branch 
have decided to have fewer meetings and lay more 
emphasis on quality. Programs are varied throughout 
the year to meet the popular demand. They include 
guest speakers, moving pictures, student programs, 
symposiums, and others. Each program is followed by 
refreshments and a good "bull session." 

All students in Electrical Engineering ( Army and 
civilian) are invited to attend meetings and may be
come members. The present officers are: Bert Gasti
neau, chairman; Charlie Willhite, vice-chairman. The 
office of secretary-treasurer is to be filled at the next 
meeting. The Branch has two standing committees: 
( 1) Meetings and Papers Committee-£. J. Culling, 
David Gross, and Dan Miller; (2) Membership Com
mittee-Willard Hostetler, Vernon Kuellmer, and Ed 
Phillips. 

Pi Tau Sigma 
Pi Tau Sigma is the honorary Mechanical En

gineering fraternity at the University of Missouri. 
After a relatively inactive summer, Pi Tau Sigma has 
started the fall semester at Missouri with an extensive 
program. 

In spite of the loss of many members through grad
uation and curtailment of the civilian engineering pro
gram by the war, plans now point towards a full 
initiation, election of officers, and active chapter. 

The remaining members and faculty alumni have 
worked whole-heartedly towards this goal, by finding 
A.S.T.P. students who were members at other uni
versities, and by planning full activities where eligible 
men could get together with the active members. 

Pi Tau Sigma is nationwide in scope with 40 chap
ters throughout the United States. It is the honorary 
fraternity in Mechanical Engineering designed for men 
who show outstanding qualities and promise in this 
field. It should be the goal of civilian and soldier alike 
to qualify for this honor. 

The officers for the coming term are: Mr. J. C. 
McAnulty, faculty advisor; Don Bruton, president; 
Eric Farber, vice-president; Herbert Arenson, treas
urer; and Claude Funkhouser, secretary. 

(Continued on Page 21) 
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' ·e Bigger .Roun . . 
-

: AMERICAN BEEF •••• 

How Allis-Chalmers, one of U. S. A.'s most unusual companies, produces 
Tractors and Farm Machinery ••• Generators, Turbines, Drives for War 
Plants • • • 1600 products to help Feed the World and Lick the Axis. 

A-C equipment helps speed meat through packing plants-helps dehydrate foods so each ship can 
carry 10 times more. 

l1J, 

FEW OF OUR WORKERS have seen a Texas or an "Axis" round-up ... yet they are helping to put beef on soldiers' 
plates, prisoners in Allied stockades. 

They make the world's largest variety 
off arm and war-industry equipment ••• 
-Tractors, corn pickers, harvesters ••• 
equipment for dehydrating and proc-

..-. ··. ~1~ I " \ . 
, "~ 

- ~ STEAM AND MOTORS & TEXROPE 
V-BELT DRIVES 

~0 . 
-.0.--'~~~'---

essing foods • • • crushers for mines; switchgear for steel mills; motors for war plants .•• even hull sections for shipn. 
And A-C engineers-in factories all over America-are helping to increase 

production, not just with new machines -but with machines already on hand. 
ALLis-CRALIIEBS Mro. Co., Mn.wAUKEIII, Wu. 

' . 
•'1-. . ·~ ENGINES AND 

or 14 
AXIS BULLIES 

(~) A-C equipment - motors, belts, drives-keeps all types of guns moving along U. S. production lines. 
(left) Huge A-C crushers like this one munch iron ore, and other A-C equipment helps turn it into steel. 

VICTORY NEWS 
A-C Launches Farm Commando Plan: A large share of America's farm equipment will soon be brought to peak efficiency through Allis-Chalmers' new "Farm Commando" program. 

Two-d11y mechanic schools are being conducted by Allis-Chalmers men in many agricultural sections. 
Designed to give untrained . men basic maintenance "know-how," they also serve 

as "brush-up" schools for skilled me-chanics. ., 
" .. "-Jr" · Following this, the farmer receives de-tailed, specialized instruction on his own equipment. Special red-white-and-blue emblems are provided for his machines to announce that each of them is a "Farm Commando, Ready to Roll ••• " 

Not A Gun, but an Axis buster nevertheless! This huge tool is used in A-C 
shops to bore out the inside of kilns. It helpa increase production of manganeae. 

British Ask For A-C Booklet: A sign that British industry currently cocks an eye at vital maintenance, comes in the form of a request from a representative of the Electrical Advisory Panel. To "tell 
all" about motor care in wartime, our Allies will pattern their information after Allis-Chalmers• "Guide to Wartime Care of Electric Motors." This booklet has already been widely distributed in the U.S.A. Write /or your fru copy uxlay. 

FOR VICTORY 
Buy United States War Bonds 



&,,gi,ne.1'~ 
by MARJORIE PEARSON 

Bob Brown, when he gets that long sought sheep

skin in December, will be a graduate in the profession 

of chemical engineering. By that time he hopes to 

have a job in research and development work cornered 

and waiting for him. 

Bob is an active fellow from Trenton, Mo. He went 

to Trenton High School, where his extra-curricular 

activities included football, basketball, and track. For 

a year before coming to M. U. he attended Trenton 

Junior College. 

At Missouri, Bob has been active in tennis and 

swimming, and up to the present year took part in 

intra-mural sports. He is the president of Tau Beta 

Pi, honorary engineering fraternity, and Alpha Chi 

Sigma, honorary chemistry fraternity; vice-president 

of Alpha Phi Omega, service organization; a member 

of Pi Mu Epsilon, honorary mathematics fraternity, 

and Delta Tau Delta, social fraternity. He also be

longs to the A. I. Ch. E. and the Engine Club. 

When Bob entered college he started in medicine, 

but _as he puts it, he "saw the light" and changed to 

engineering. His favorite subjects in school have been 

math, chem, and plant design. Last St. Pat's week he 

was in charge of the chemical engineering department's 

display on filtration-and filtration is the one part of 

chemical engineering that he views with an intense 

hatred. 

Bob's most embarrassing moment came at the last 

Tau Beta Pi initiation when he was the toastmaster. 

( Continued on Page 16) 
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Ken Buchert, junior Civil, can be called "whiz kid" 

for several reasons, each of which would be enough 

in itself. First, although he won't graduate until De

cember, 1944, he's already a student assistant in math, 

a tutor, and an instructor in engineering drawing. 

Second, and this is his own boast, he claims that, ex

cept for Friday and Saturday nights and during St. 

Pat's Week, he's in bed by 11 o'clock every night. 

Supposedly, it's to keep in training, but could be he 

likes to dream. 
Ken was born in Belleville, Illinois, but he grew 

up in St. Louis and his home is there now. He went 

to Cleveland High School where he played baseball 

and basketball. 

Ken has two extremes in the classes he teaches. One 

of his duties is to tutor the Air Corps boys in math; 

he supervises their study halls and must try to have 

handy the answers to all questions involving math. 

The exact opposite of this is the unquestionably more 

pleasant privilege ( certainly not a task or duty) of 

teaching engineering drawing to some of the coeds at 

Stephens. For a bit of interesting reading see Ken's 

article in next month's Shamrock telling some of the 

more amusing things encountered in his rise from his 

last year's job as bus boy in the Stephens kitchen to 

this year's in front of the engineering drawing class. 

At M. U. Ken belongs to three honorary fraterni

ties: Phi Eta Sigma, freshman; Pi Mu Epsilon, math; 

and Tau Beta Pi, engineering. He is also vice-president 

of the Engine Club and secretary of Missouri's student 

chapter of the ASCE. In addition to these activities 

he played varsity basketball last year. 

Ken chose engineering as a profession because math 

was his favorite field in high school, he got good grades 

and was interested in it. 
Upon graduation, he hopes to teach for several years, 

then to go into industry until he "makes his Pile," and 

finally to return to teaching once again. 

THE MISSOURI SHAMROCK 
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• • • peace and war 
This emblem is familiar throughout the nation as the symbol of a well-trained team, inte
grated for service in peace or war-The Bell Telephone System. 

I. American Telephone & Telegraph Co. coordinates all Bell System activities. 

2. Twenty-one Associated Companies provide telephone service in their own territories. 
3. The Long Lines Department of A. T. & T. handles long distance and overseas calls. 

4. Bell Telephone Laboratories carries on scientific research and development. 

5. Wes tern Electric Co. is the manufacturing, purchasing and distributing unit. 

The benefits of the nation-wide service provided by these companies are never so clear 

as in time of war. 

* * * * 
OCTOBER, 1943 

* 
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Welcome Engineers 

Pay Less- - -

Receive More 

BUY AT YOUR 

Jesse Hall Basement 

PLATE LUICIID 

Same Large Plates At-
No Increase in Price 

10% Off on Meal Tickets 

DROP INN CAFE 

Black & Veatch 
Consulting Engineers 

E. B. Black 
A. P. Learned 

J. F. Brown 
H.F. Lutz 

W. D. Thompson 

E. L. Filby 

4706 BROADWAY 

N. T. Veatch, Jr. 
R. E. Lawrence 

F. M. Veatch 
C. I. Dodd 

G. C. Brewster 

B. F. Steves 

KANSAS CITY, MO. 

HARRY CURTIS 
( Continued from Page 10) 

gineer. One of h•is jobs there was supervising the de

signing and building of the T. V. A. fertilizer plant. 
It was from the T .V.A., in 1938, that Dr. Curtis 

came to the University of Missouri. The present lab
oratory buildings had been newly completed, so to 

Dean Curtis fell the job of equipping them. Our pres

ent equipment is largely due to his efforts. 
At present, Dean Curtis holds twenty-five U. S. 

patents; he is the author of about 50 articles for tech

nical magazines, the section of the Chemical Engineers 

Handbook on "Solid Fuels," and a book "Fixed Nitro
gen." 

Currently-with orga~ization and executive work 

here at the University taking all his time-Dean Cur

tis has a standing demand for any time that he can 

spare as Consulting Engineer for the T.V.A. But one 

more of his jobs is to revise the section on fertilizers 

for the Encyclopedia Britannica. 

ENGINE SKETCHES 
(Continued from Page 14) 

To get things off to a good start and put everyone 

at his ease, Bob started to tell a strictly masculine joke. 

Even before he was halfway to the punch line two of 

the professors started to laugh and became rather 

flushed. Bob knew that the joke wasn't that good 

when only part told, so he guessed that either the 

profs had heard the story before, or else there was 
something horribly wrong. He glanced around un

easily, and there was a waitress behind him taking it 

all in! 
EDITORIAL 

( Continued from Page 5) 

engineering student that doesn't allow him to enjoy 

the courses in the Arts and Science department. It 
might well he that the type of person that will make 

a good engineer is not the type of person that would 

make a good history or economics student. 
Human nature keeps anyone from enjoying a sub

ject in which he isn't interested, but let's bear in mind 
that these courses are just as important as our en

gineering subjects. Even though they may be a big 
pill to swallow, if we will take them seriously, we will 

find ourselves in a much better position to meet the 

demands of later life. -Charlie Willhite 

(i \ I 

•• I IJ 
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ORINIC~s st 
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To the Young Man 

Who • 
• • • • • 

Or who • is about to • • • 

What we folks at home are trying to do about 

postwar may seem sometimes remote and 

obscure. You haven't had much chance to get 

acquainted with peacetime industry, and to 

see it in its true role as a creative job-maker. 

Take our own business, Alcoa Aluminum. 

You know about the tremendous expan

sion in aluminum capacity. You see most of 

this seven-fold production going into the 

planes you are going to fly, the planes that 

will he your cover on the attack. 

But Aluminum's true role is no more mili

tary than yours is. Both of us do have an 

immediate job to do; and then, the future--

Ever stop to think how many things in this 

old world are crying to he made lighter? Or 

how many ingenious, imaginative young men 

are going to he needed to apply and sell and 

manufacture the more than two billion 

pounds of aluminum that will he available 

every year when this thing is over? 

Actually, we see the possibility of a mil

lion jobs, doing something with aluminum 

in peacetime, a million new jobs that did 

not exist before this war. There are grand 

careers ahead in aluminum! 

We are devoting our eighth day of think

ing time to doing what we can to make those 

careers as certain as anything can be. We call 

it Imagineering: letting the imagination 

search the realm o"f new products and 

new applications, and then engineering the 

dreams, the hunches, the markets, into clear 

paths to follow, someday. 

Perhaps one of those paths will be yours 

to follow in the future. 

A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF 

OCTOBER, 1943 

ALCOA ALUMINUM 
• This message is printed by Aluminum Company of America to help people to 
understand what we do and what sort of men make aluminum grow in usefulness. 
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INDUCTION HEATING 
(Continued from Page 7) 

tion in the reluctance of the magnetic path. This causes 
a high frequency component of current to flow in the 
stator which is filtered out and used for induction 
heating. 

In this range frequencies up to 3,600 cycles are used 
successfully for melting non-ferrous alloys and deep
surface hardening. The frequency of 9,600 cycles is 
used for general surface hardening and for small parts 
where the contours need not be too closely followed 
and where the depth of case need not be too small. 

The third useful frequency range is from 50,000 to 
1,000,000 cycles, and the generating equipment con
sists of vacuum-tube and spark-gap oscillators. Spark
gap oscillators have been designed to deliver power up 
to 25 kilowatts. Vacuum-tube equipment has no theo
retical frequency or power limit, but it is more eco
nomically applied at frequencies over 150,000 cycles 
and at powers up to 200 kilowatts. High frequencies 
are applied to surface hardening where the depth of 
case is required to be small, and where it is desirable 
to follow closely the surface of irregular contours. 

Research engineers exploring the fourth range of 
frequencies, from 1 to 30 megacycles, have found some 
uses in heating and surface hardening of metals, but 
a more important use is dielectric heating. In dielectric 
heating a new principle is used; the material to be 
heated, which must be a non-metal, is placed between 
the two plates of a large condenser. The electric field 
between the plates exerts a strain on the material, 

Induction heater speeds tube forming operation. As
sembly of push button, tube holder and copper coil-tube 
in position has been heated to about soooc. 

18 

and when this electric field changes polarity millions 
of times per second, heat is produced because of the 
molecular friction. This type of heating is applied 
successfully to the manufacture of plywood and the 
curing of plastics. Physicians use frequencies in this 
range to produce artificial fever in patients. 

There is one important phenomenon which makes 
easy control of heating magnetic materials by induc
tion. When the outer surface becomes hot it loses 
its magnetic properties and will not be heated further 
unless enough power is supplied so that the eddy 
currents will heat it . The heating will thus proceed 
inward one layer at a time until the power is removed. 
This prevents melting of the surface when it is desir
able to heat the metal close to the core. 

Induction heating equipment is easily adapted to 
the mass production assembly line. Generating equip
ment may or may not be large, depending upon the 
power requirements, but in either case the generating 
equipment need not be located at the point along the 
assembly line where the power is to be used. Only 
the heating coil itself must be at the point of applica
tion, for the energy may be transmitted to it from 
the generator by a suitable transmission line. If needed, 
most induction heating processes can be made entirely 
automatic and continuous-such a process is needed 
to melt the tin plate of sheet iron as it passes through 
a coil at 1,000 feet per minute. 

The process of induction heating may be useful in 
the detection of flaws, for if a piece of metal is cracked 
or has hidden flaws, the heating will be eratic. It will 
be concentrated on the edges of the crack, and the 
metal will melt there. After the heating process is 
terminated, the crack or flaw will be indicated by un
even hardness after quenching. 

Induction heating has unlimited possibilities in 
shortening the time required for annealing and surface 
hardening as well as dielectric heating. It not only 
speeds operations but in many cases gives superior 
results. 

• Sails by Kuppenheimer & Griffon. 

• Hals by Stetson. 

• Shirts by Arrow. 
• Ties by Beau Brummell. 
• Sox by Interwoven. 

• Shoes by Nunn-Bush & Edgerton 

10s0 BARTH'S 1943 
FOR 75 YEARS 
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I American Hammered Piston Rings 2 Phenolate Purification Systems 3 Pressure-treated Timber Products 4 Phenol and Tar Acids 
5 Fast's Self-aligning Couplings 6 Tanks; Platework 7 Bituminous-base Paints 8 Valves 

The ()t( business 
is a great chemical industry 

A recent book on chemicals says that American 
motorists, when they were allowed to use their 
cars, burned enough gasoline each year to fill 
Great Salt Lake twice over. Great Salt Lake is 
80 miles long, 20 to 30 miles wide and averages 
18 feet deep. 

Since oil yields only about 25% of gasoline in 
straight run distillation, this would have meant 
fantastic over-production of the lighter and 
heavier "cuts." 

To meet this situation, the oil industry "man
ufactures" gasoline by building up the lighter 
hydrocarbons and breaking down the heavier 
ones. Normally, more than half the gasoline 
we bum is "manufactured," most of it from 
oil fractions that originally contained no gaso
line at all. 

To do this, the oil business has become one of 
the greatest chemical industries in America. 

Koppers, too, is a great chemical business. 
Working with coal derivatives, it is currently 
helping the oil industry make more 100-octanc 
gasoline by furnishing coal tar benzene for a 

chemical process which improves the octane rating of 
low-octane gasoline. 

Koppers is also furnishing to the oil industry: plants 
for purifying gas ... piston rings .•• self-aligning coup
lings • . • pressure-treated timber and other products. 
Koppers Company and Affiliates, Pittsburgh, Pa. 

Ollter product, Koppen ,upplie1 fo flte Cltemicaf fndusfrie1 ore: 
Benzene • D-H~ Bronze Castings • Creooote Oil · Creoylic Acid 
Iron Cutinp • Automatic Time Cycle Controls · Gu Scrubben · Pipe 

KOPPERS 
(THE INDUSTRY THAT SERVES All INDUSTR~ 



BOILERS OF THE FUTURE 
The pressure of war-time production has demanded o( 
Babcock & Wilcox an ever-greater share of the responsibility 
for producing boilers for increased-capacity steam genera
ting plants. A large number of Public Utilities, Industrial 
Power Plants and Ships have been equipped with B & W 
Boilers of modern design. These improved boilers will be 
available for FUTURE use in ALL industries. It would 
be well to familiarize yourself with B & W Boilers NOW. 

BOOKLET 
"The Design of W11ttr-Tubt Boiler 
Units" is II I ~-p11gt book/ti th11t explains 
wh11t t:,pt of boilers art uud for 11arious 
types of str'IJiu. Copy FREE on rtqutsl. 

TttE IAICOCK & WILCOX COMPANY ... 15 llBUTY STREET ..• NEW YORK, N. Y. 
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Climb mill in o.n• 
fixture and con
ventional mlll l!_t .~. 
the other-~ ma
chine and ~ set 
of cutters.often can 
do the work of tw~. 

BROWN & SHARPE 

FOR COMPLETE AND 

See-

ECONOMICAL FLORAL SERVICE 

STORE 
16 S. 9th 

GREENHOUSE 
West Blvd. 

GUARANTEED FLOWERS 

Al PENNEY'S ... GABARDINE 
Wins ALL the 

Honors-

Men's Fall Slacks 
4.98 

Here's the one fabric 
fabric that's master 
from sunrise to sunset 
-and after! 
Rugged, tight weaves 
promise extra days pf 
w r i n k 1 e - resistant, 
crease-retaining appear
ance-and whole seas
ons of unending serv
ice! 
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ORGANIZATIONS 
( Continued from Page 11) 

Engine Club 
The Engineers Club is an organization open to every 

student in the Engineering school. Colonel McIntyre 
has given the A.S.T.P. students permission to belong 
to the club, and to participate in its activities, which 
include meetings (programs, smokers, etc.), dances, 
and St. Pat's Celebration. 

This quarter there are three main meetings planned. 
There will also be an Engineer's dance, but as yet the 
date has not been definitely set. However, it will be 
the latter part of November. These activities will 
need organizing and planning. To help with these Club 
activities there will be two army men elected to the 
executive council, which consists of eight students. 

This past summer the club organized a softball 
league composed of five teams. The final playoff found 
the Stark Park team out in first place with the Un
knowns a close second. 

A picnic and swimming party was held at the Mu
nicipal Park and pool this summer. About sixty stu
dents attended, one-third of which were A.S.T.P. men. 

Tau Bela Pi 
Tau Beta Pi is the National Honorary Scholastic 

Fraternity of the engineering colleges throughout the 
country. It is made up of undergraduate men in en
gineering who have excelled not only in their studies 
as engineers, but also have proved themselves to 
possess definite qualities of leadership and of interest 
in the school's activities outside the realm of their 
studies. 

On the campus of the University of Missouri the 

COLLEGE AMUSEMENT CO. 

ffilSSOURI - HALL - VARSITY 
AMERICA'S GREATEST STABS 

-IN-

THE WORLD'S BEST PICTURES 

WRITE DRUG COMPAIY 
120 S. NINTH 

SPECIAL PRESCRIPTION AND 
DRUG SERVICE 

SAVING - Phone 6603 - SERVICE 

OCTOBER, 1943 

Precision Inks for Precise Performance 
It is not fantasy when we say this night fighter 
including engine, propeller and instruments was 
huilt from plans drawn with Higgins American 
Drawing Inks. It may have hem assembled from 
isometric drawings made with Higgins Ink in a 
building _erected from plans drawn with Higgins 
Ink and its parts were made with machine tools 
built from Higgins Ink designs. It takes off from 
an air field plotted and mapped with Higgins 
Ink. It lands hy a radio heam from a sending 
apparatus the parts of which werr planned with 
Higgins Ink and so on endlrssly. • When so 
much depends on quality, we arP proud to state 
that millions of users agree "Higgins" is the 
undisputed champion of precise performance. 

HIGGIHS J,NK CO., INC. 
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ll"!Jor the student of todoy, the engineer of 
7' tomorrow-our new handy 

64-page Flori Guide 
of Fabricated Piping 

is a ready reference for your immediate and 
future engineering problems. 

This booklet, furnished gratis upon request, will 
give you complete information on every con
ceivable kind and size of Fabricated Piping, 
and suggest new ways of using Piping. Fully 
illustrated, it will point the way to short cuts in 
Pipe Planning. 

Lorge industrial plants throughout the country 
use this same booklet in their designing of pro
jects where Piping is required. Your copy will 
be forwarded with our compliments. Write to 
Educational Deportment, The Flori Pipe Com
pany, St. Louis, 15, Missouri. 

HE FLORI PIPE COMPANY•ST, LOUIS-CHICAGO 

TIGER LAUNDRY 
& DRY CLEANING CO. 

1101 Broadway Phone 4155 

CLEANED & PRESSED 

DELIVERY SERVICE 

Plain Coats 
Suits 
Topcoats 
Hats 

5 0 /t Shi:~a~~::ved z 5 /t y Trousers y 
Jackets 
Plain Skirts 

members of Tau Beta Pi perform many services for 
the benefit of their fellow students. During the past 
years this chapter has honored the outstanding fresh
man in the College of Engineering with the gift of 
a slide rule. Last year its members participated in a 
school-wide registration of all slide rule serial numbers. 
As a result of this many lost slide-rules have been 
returned to their owners. 

For the present term its officers are: 

President-Bob Brown 

Vice-President-Charles Willhite 

Corresponding Secretary-) ay Gooch 

Treasurer-Dr. Wallis 

Culling: "They say you can tell a girl's character 
by her clothes." 

Gooch: "Nonsense. I'm sure the girls have more 
character than that." 

Then there's the story of the M. E. who went to get 
his car washed. When the attendant asked him if he 
wanted gas, the M. E. replied, "Why? I haven't even 
got a ration book." 

"Haven't got a ration book?" came the shocked re
joinder. "How do you get around?" 

"Well, I've leaned the carburetor down-saving 50 
per cent. I don't make fast starts, saving 30 per cent. 
I don't go over 30 miles an hour, saving 30 per cent." 

The attendant made a lightning-like calculation. 

"But that's 110 per cent!!!" 

"I know," said the M. E., "that's my trouble. My 
gas tank keeps running over." 

LIBRARY SIGN : "Only low talk permitted here." 

The chief cause of divorce is matrimony. 

The Finest in Entertainment 

UPTOWN 
THEATRE 

Continuous 1 P. M. to 11 P. M. Daily 

Watch for these attractions coming soon:-

THANK YOUR LUCKY STARS 
MY KINGDOM FOR A COOK 

DESTROYER 
SAHARA 

DANGEROUS BLONDES 
ONE OF OUR AIRCRAFT IS MISSING 

TIGER BARBER SHOP 
FRIENDLY SERVICE 

114 SOUTH NINTH C. T. CRAIG. Proprietor 



Christened ... with FLAME! 
FLAME .•. as· well as champagne christens ships. The last 
act that frees a ship from the ways is the cutting of steel 
bonds by oxy-acetylene flame. This swift cutting of steel typ
ifies the way the oxy-acetylene flame is speeding the fabrica
tion of ships, aircraft, locomotives, guns, shells, tanks, and 
hundreds of other vital articles made of metal. 

All over America, this flame cuts time and gives to mass
production industries a means of manufacturing faster, better, 
and at lower cost. Since the white-hot oxy-.acetylene flame 
cuts through metal as easily as a saw through wood, it makes 
steelworking as simple as carpentry! From the time steel is 
made ... until it is finally cut up for scrap and sent back to 
the steel mills for a new lease on life ... oxy-aeetylene flames 
expedite its treating, cutting, and fabricating. 

LIQUID OXYGENI The de
mand for oxygen today is 
gre at. Driox li(tuid oxyge n 
has made it ()OS~ihlt· for mass• 
produc tion indus tric~ to he 
Sllll()li ed in hulk . Liquid oxy
~••n-occupying only 1/862 of 
the volume of gaseous oxygen 
-is shipped in tank cars and 
tank truck~ and con,· ertcd to 
gaseous oxygen as needed. 

SPEIDING QUALITY STHLSI 
PrO(luction line efficiency in 
remo,,ing surface hlcmishes 
from new s teel becam e pos
sihle with th-, Lin-de-Surfacer 
scarfinll machine. lluge mech
anized batteries of oxy-acety
l.-ne Aamcs 0 skin" hot f;tccl 
• .. quickly ancl economically 
.•. resulting in higher yiel«ls 
of quality steel. 

The oxy-acetylene flame is not new. Oxygen, acetylene, and 
many machines and techniques for treating, cutting, and fab
ricating metals have been made available to industry for 
years by THE LINDE AIR PRODUCTS COMPANY, a Unit of 
UCC. The present wide application of Linde's peacetime re
search and development ... coupled with the great expansion 
of Linde's oxygen-producing and engineering facilities before 
the emergency arose ... are contributing vitally to this coun
try's mass output of the things it needs. These products and 
processes-plus new ones that are stemming from today 's 
continuing research - are important among the mass-produc
tion tools that can be used in the future to bring you better 
cars, trucks, tractors, washing machines, refrigerators, and 
many other things for better living at lower cost. 

KNIVES THAT NIVER DULLI 
Oxy-acetylene 0ames held in 
mechanical arm~ trim and 
bevel steel plates for welding 
in a frac tion of the time re
quired by methods form erly 
used •.. cut in straight lines, 
circles, or in irrrgular patterns. 
Tbe 0ames are al•o used to 
harden and ooften metals and 
to prime them for painting. 

MECHANIZED WELDING I 
"Unionmclt" electric we ldinii: 
automati c ally joins st e el 
plates as muc h as 20 times 
fa s ter than any similarly ap
plicable method ... and does it 
without noise, fu ss, or "'l>arks. 
This process com1)lcments the 
band and mechanized meth• 
ods of wel,ling with the oxy• 
ace tylene flame. 
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IJalted 51alH Vaaadham Corporalloa 
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30 East 42nd Street 00 New York 17, N. Y. 
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CMIMICALI 
Carbide and Carbon Cbemleal• Corporation 

UICTIODII, CAHONI AND IAfflllll 
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INDUITIIAL OASIS AND CAHIDI 
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The Os.weld Railroad Senlee Compaa7 
TIie Pre11°0-IJ1e Compaa7, lae. 

l'LASTICS 
Bakelite Corporation 
Pla•tlca Dl•l•loa of Carbide and Carbo■ 
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In this issue, we shall try to limit our humor to 
that type which will be agreeable to all-all engineers. 

The bus driver charged a lady full fare ( 10c) for 
h~r son. He had on long pants. 

At the next corner a small boy wearing short 
trousers paid only Sc ( half fare). 

At the next corner a lady mounted the bus and 
he didn't charge her anything. Why? ... 

You have an evil mind-the lady had a transfer. 

If gents could read 
What coeds thought 
There'd be more dating 
Than there ought. 

1/ c: "What kind of dress did Eleanor wear to the 
party last night?" 

4/ c: "I don't recall all the details, but I do know 
that it was checked." 

1/: "Boy!-That must have been some party." 

Freshman Engineer: "I can't see what keeps girls 
from freezing." 

Stephens date: "You're not supposed to." 

Exercise kills germs, but we haven't found out how 
to get the darn things to exercise. 

Kodiak the Eskimo, was sitting on a cake of ice tell
ing a story. He finished and got up. 

"My tale is told," he said. 

Beach censor: "My dear young lady, I don't like 
to trouble you, but I do object to your bathing suit." 

Pi Phi: "I know you Engineers are all alike, but 
they won't let me bathe without it." 

I'm all done with dames 
They cheat and they lie; 
They prey on us males 
To the day that we die. 
They tease and torment us 
And drive us to sin
Say-Look at the blonde 
That just came in. 

• • 
by FRED REAGEL 

A young lady, with a touch of hay fever, took with 
her to a dinner party two handkerchiefs, one of which 
she stuck in her bosom. At dinner she began rummag
ing to the right and left in her bosom for the fresh 
handkerchief. Engrossed in her search, she suddenly 
realized that conversation had ceased and people were 
watching her, fascinated. 

In confusion she murmured, "I know I had two 
when I came." 

Mechanical Engineer: "Do you know what 'knee 
action' is in a car?" 

Coed: "Yes, and don't you try it ." 

Night watchman ( in any European town): "Eight 
o'clock-and all's hell." 

The saying is that Heaven will protect the working 
girl, but who will protect the guy she's working? 

E.S.M.W.T. student ( electron radio gal): "If wishes 
came true what would you wish for?" 

A.S.T.P. student: "Gosh, I'm afraid to tell you." 
E.S.M.W.T. student: "Go ahead, you sap. What do 

you think I brought up this wishing business for?" 

Visitor: Your daughter is screaming in the parlor, 
aren't you worried? 

Mother: Oh, no, the time to start worrying is when 
she stops screaming. 

"Fred! There's someone creeping upstairs." 
"Whazza time?" 
"Half-past three." 
"Well, thank goodness, it's not me this time." 

"You look all in today, Bill. What's the trouble?" 
"Well, I didn't get home until after daylight, an<l 

I was just undressing when my wife woke up and said, 
'Aren't you getting up pretty early?' In order to save 
an argument, I put on my clothes and came down to 
the plant." 

He: "I'm reliably informed that you mean 'yes' 
when you say 'no'. Is that true?" 

She: "No." 
He: "Hmm, that answer still leaves me puzzled!" 

CAMPUS BARBER SHOP 
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Across from Jesse Hall 
Phone 3857 

State Health Inspected 
Saturday Closing Hour: 7 P. M. 

R. P. Bulick, 
Proprietor 
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THE FUTURE WILL BE YOUR RESPONSIBILITY! 

American colleges turn out good engi
neers. That's why so many of the world's 
greatest engineering achievements stand 
to America's credit. 

The world of the future will be a world 
of wheels and wings to an extent that 
cannot be completely foreseen now. But 
one thing is sure-it will be a world 
of bearings, too, for wherever wheels or 
shafts turn, they must turn on bearings. 

It is not too much to say, in view of 
their present dominant position, that it 

will be a world of Timken Tapered 
Roller Bearings; for there is no bear
ing requirement that Timken Bearings 
cannot meet. 

So, while you are still studying, learn to 

know your Timken Bearings thoroughly 
-their design, application and potential

ities. Then you'll be still better equipped 
for your job when college days are over 

and you take up the responsibilities of 
a full-fledged engineer. The Timken 
Roller Bearing Company, Canton, Ohio. 

TIMKEN 
TRADl•MARK RIG. U . 8 . Jl'AT , Of'I", 

TAPERED ROLLER 8EARIK6S 
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Lab. 
FRONT/SP/ F,CF,: 

GIANT SPARK GAP. Hy ad
justing the space between these two 
spheres, Westinghouse engineers arc 
able to regulate as many as 750,000 
volts from a transformer before they 
are applied to a circuit breaker un
der test at the Rast Pittsburgh 
works of the Wes ting house F,lectric 
and Manufacturing Company. 

-Courtesy of Wes ting house 
RD/TOR'S NOTE: The Editor 

wishes to make apologies for the 
omission in our October issue of the 
customary credit lines, thanking 
Westinghouse and Electronics for 
cuts furnished. 
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The electronic industry has grown by leaps and 
bounds in the past few years until now over $500,-
000,000 worth of business is being done annually in 
this field. This huge business depends almost entirely 
on the production of the vacuum tube. This at first 
might seem rather fantastic, but when it is realized 
how widely devices utilizing vacuum tubes are used, 
it is quite conceivable. Spectrometers distinguishing 
more than two million shades of color, electron micro
scopes with magnifications of 50,000 diameters, elec
tric strainometers which measure strains in bridges 
and machines, power rectifiers for chemical plants, 
high frequency radio wave generators to heat treat 
steel, X-ray tubes, radio transmitters and receivers 
are only a few of the applications of the electron tube. 
The use of the vacuum tube is spectacular from the 
standpoint of versatility. Electronic tubes may be de
signed so sensitive that they can be used to measure 
the minute quantities of electricity in the muscles of 
the human heart, while others may be designed to 
carry over 10,000 amperes necessary for resistance 
welding. 

Regardless of the different ratings and uses of tubes 
they are all fundamentally the same-a cathode to 
emit electrons when it is heated, or in the case of 
photo tubes, when light strikes it; an anode which 
receives the electrons by being kept at a higher 
positive potential than the cathode; and a grid struc
ture between the cathode and anode to control the 
flow of electrons or vary the characteristics of the 
tube. 

Tubes are divided into classific~tions as to the num
ber of elements in the tube, and the names are sug
gestive of the type-a diode has two elements, the 
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by BERT GASTINEAU, E.E. '44 

cathode and anode; a triode has three elements, a 
cathode, anode and one grid; a tetrode has two grids; 
etc. 

THE CATHODE 

Since the cathode emits the electrons which form 
the current and thus the characteristics of the tube, 
it is the most important element of the tube. The 
types of cathodes used are divided into three basic 
forms-the hot thermionic type, the pool type and 
cold type. Of the three types, the hot thermionic type 
is the most common. Regardless of the type, the 
cathode must be able to emit electrons easily, it must 
have a satisfactory life, and to prevent deformations 
the structural strength of the material must not be 
too greatly reduced at high temperatures. In order 
that the pressure within the tube be kept as low as 
possible the material used in the cathode must have 
a high melting point and a low vapor pressure. The . 
thermal conductivity must be as low as possible in 
order to prevent excess heat loss. Since several of the 
requirements are in opposition, careful choice must 
be made in materials used and in the structural design 
of these materials. 

The oldest form of the hot cathode is the pure 
metalic wire heated to an incandescent temperature 

A radio tranami11ion tube being lowered into a round 
annealing pot where a heat of more than 980 degree, F. 
will relieve 1train1 or ten1ion1 in the gla11. 

-Courtesy of W eatinghou■e 
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by current passing through it. Drawn tungsten is the 
most common of the pure metalic cathodes; however, 
other metals such as tantalu'm are being used. There 
are several disadvantages of using pure tungsten 
cathode. Tungsten has a high work function; that is, 
it must be heated to a very hot temperature before 
a satisfactory electron emission rate is reached. Since 
the resistance of cold tungsten is about one-twentieth 

that of hot tungsten, the initial current is high. Thus 
in large power tubes it is necessary to provide some 
kind of current limitation in starting. 

It is shown by observation that the life of a tube 
is a function of its cathode temperature. Thus it was 
found expedient to replace the pure tungsten cathode 
by one with a lower work function. This was at first 
achieved by activating the surface of the tungsten 

cathode by introducing a coat of thorium oxide into 
the base metal, which upon heating is reduced to a 
mono-molecular layer of thorium on the surface. In 
large power tubes the cathode receives heavy bom
bardment by positive ions which removes the thorium 
at a relatively high rate. To prevent this the thoriated 
tungsten cathode is heated to a temperature of 2200 
to 2500° C. in an atmosphere of hydrocarbons such 

as acetylene and benzene to form a surface layer of 
tungsten carbide. The large size granules of the tung
sten carbide prevents diffusion of the thorium and 

reduces evaporation. 
In spite of the fact that the thoriated tungsten 

cathode emits 10 times the number of electrons for 
the same amount of power as does pure tungsten, the 
fact that thorium is a potent source of contamination 

by chemical action on the grids, and the necessity for 
extremely low pressure to minimize positive ion bom
bardment, to obtain certain characteristics · it was 

necessary to replace it by other refinements, which 
was the next step in cathode perfection, namely, the 
oxide-coated cathode. This type consists of a base 

metal of one or more carbonates of material having 
high emission characteristics. Such oxides as that of 

Cathode bombardment being studied during an in
vestigation of fluorescent materials at Westinghouse Re
search Laboratories. 

-Courtesy of Westinghouse 

8 

1 MUM fNVUOf'f 

2 $PA.CU SHl(LO 

J IN$UlAHNG $PACH 

4 MOUNT SUf~l 

I CONTIOt GIIO 

• COAUD 0.TH()Of. 

7 KIHN 

I HfAlfJ 

• suntfSSOI 

10 'LATt 

11 IATAJ.UM 
GUTH 

12 CONl(Al 
STt,,lc $HIEIO 

13 Hf•OU 

I • GI.ASS SEAL 

U HfADEl INSUT 

16 GlASS.AUTTON STEM , .. , 
17 CYUNOttCAl IASl 

SHltlO 

11 H(AOH SKIil 

19 LfA.0 WIH 

20 CIWftD lOCIC 

21 OCT Al IA5f 

tt EXHAUST TUM 

2J a.a.st,,.... 
M fXHAVST n, 
2J ~ KlY 

'26 SOlOU 

27 .AuGNINC P'I.UG 

STRUCTURE OF SINGLE-ENDED METAL TUBE 

-Courtesy of R. C. A. 

borium, strontium and calcium are used in coating 
the base metal. This cathode has a very high electron 
emission stability, it will withstand positive ion bom
bardment, it will operate with a somewhat higher gas 
pressure, and its emission current approaches 100 
millamperes per watt supplied to the filament . 

If the cathode is heated by an alternating current 
it is usually necessary to supply the heat indirectly 

by using a spiral wire heater place inside a tubular 
cathode. 

THE ANODE 

The anode, or plate, the second most important 

electrode in the vacuum tube, is made of a metal strip 
enclosing all other electrodes. This metal is usually 
of nickel, iron or nickel plated iron. In order to keep 
the dimensions of the tube as small as possible it is 
necessary to keep the thermal loading of the plate as 
high as possible. In small tubes almost all the heat 
is dissipated through radiation, although some is con
ducted away from the plate through braces of the 
tube structure, this is usually neglected. To increase 
radiation of heat the anode is carbonized. Where 

plate voltages and operating temperatures are high, 
such that liberation of gases is serious, molydbenum 

or tantalum must be used for the plate strips. These 
are surfaced by blasting with silicon carbide or by 

coating with finely powdered metal such as tungsten. 
In large power tubes the heat is too great to be dissi
pated by radiation alone, thus the anode is made to 

(Continued on Page 20) 
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"Recreational mathematics? Now look, when I 

think of recreation it doesn't have anything to do 

with mathematics, 'cause my idea-well, there's a 

certain little five foot two! Anyway I repeat, it does

n't have anything to do with mathematics!" 

That's probably what you've been thinking, but 

hold on a minute. I want to talk about a kind of 

mathematics that even that little five foot two might 

be interested in . Of course you pick with care the 

time and place for this kind of interest, certainly not 

on a moonlight light at Lovers' Leap-but suppose 

you and the little one are with the crowd at a jelly 

joint. Conversation is lagging. Come forth with a 

brain teaser or two. The crowd will love it. Miss 

Blue Eyes will look up adoringly as if to say, "Gee, 

you're smart." Brother, that's recreation! 

For example you might prove to the crowd that 

2 is equal to 1. Let me show you how. 

If I were to prove that 2 is equal to 1 by one method 

you would say, "I don't believe it." If I were to 

prove it a third and still different way you would 

probably throw your Calculus book out the window 

and go over to the Shack and have a better time than 

you did last St. Pat's week. If you decide to go after 

reading this, phone 4698, and I will be more than 

happy to join you! 
I 

I'm certain many of you have seen this first proof, 

but let's review it together. 
Let a=b 

Then ( 1 )a2=b2=ab 
and (2)a2-b2=a2-ab 

factoring (3) (a+b) (a-b)=a(a-b) 
dividing by ( a-b) ( 4 )a+b=a 

Since a=b we can substitute b=a in ( 4) 
then (5) a+a=a 

or (6) 2a=a 
dividing by a (7) 2=1 

Since we have proved that 2=1 we can see that 

4=1, 16=1, ---. Here is a method for proving 

not only that 2 1s equal to 1, but that all numbers 

are equal to 1. 
II 

Now let us prove that all numbers are equal. Let x 

and y be any two numbers. In general if we choose x 

and y at random x+y. The sum of x and y is some 

number z. 
Then (1) x+y=z 

If we multiply both sides of ( 1) by ( x-y) 
we have (2) (x-y) (x+y)=(x-y)z 

or ( 3) x2-y2=xz-yz 
transposing ( 4) x2-xz=y2-yz 

add z2/4 to both sides 
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of the equation (S)x2-xz+z2/4=y2-yz+z2/4 
(x-z/2 ) 2=( y-z/2 ) 2 

( x-z/2) = ( y-z/2) 
Add z/2 to both 
sides x=y 

All numbers have been proven to be equal, 

therefore it can be assumed that 2 is equal to 1. 
III 

and 

So far we have used two algebraic methods to 

prove 2 is equal to 1. It can also be proven geo

metrically. 
Consider any triangle ABC. I would like to prove 

that AB is equal to BC. · 
Draw BH bisecting angle ABC. At F, the midpoint 

of AC draw FK pe.rpendicular to AC. Call the point 

where BH and FK intersect G. Extend the sides AB 

and BC. From G draw GE perpendicular to AB and 

GD perpendicular to BC. Draw AG and GC. 
From our construction we have angle ABG=angle 

CBG, AF =FC, GE±EB, BD±GD, FG±AC. 
Consider the triangles AFG and CFC. AF =FC, 

FG=FG, and therefore the two triangles are con

gruent and AG=GC and angle GAF=angle GCF. 

Consider the triangles GEA and GDC. AG=GC. 

GE=GD because every point on the bisector of an 

angle is equidistant from the sides. Since these are 

two right triangles they are congruent and angle 

(Continued on Page 18) 
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Six hundred million pounds of magnesium a year
that is the ultimate goal that may be set for the an
nual production of this important metal. 

When considering the war-time consumption of mag
nesium, however, that production figure does not loom 
so large. The aircraft industry, for instance, consumes 
huge quantities. Since the average amount of mag
nesium used in the production of a single plane is 
1000 pounds and the aircraft industry is producing 
8000 planes a month, this demand for magnesium is 
gigantic. By using magnesium in airplanes, the tre
mendous amount of weight that is conserved is util
ized to great advantage in increasing the maneuver
ability or the bomb and gasoline loads of the plane. 

Magnesium plays an important role in other major 
industries also. Its affinity for oxygen makes it an ex
cellent deoxidizer and scavenger in nonferrous metal
lurgy. Much of it goes into the manufacture of pyro
technics such as flares, star shells, tracer bullets, and 
photographic flashlight powder. Magnesium has been 
used for many years in the preparation of the Grignard 
reagent that is so important in the laboratory synthesis 
of organic compounds. Then, too, incendiary bombs 
require a hugh amount of magnesium in their manu
facture. 

Let's discuss the properties of this silvery-white 
substance that makes it such a vital metal. It melts 
at 651 ° C. and burns at a temperature of about 1850° 
C. It will react with carbon tetrachloride (C Cl,) 
giving magnesium chloride, MgCl 2, and will burn in 
carbon dioxide (CO2 ), gas to produce magnesium oxide 
(MgO) and carbon monoxide CO. It has a specific 
gravity of 1.74 and a relative conductivity ( taking 
copper as a 100) of 38. It forms alloys with other 
metals, mainly aluminum, zinc, and manganese. Some 
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of these alloys are malleable, ductile, and can be 
machined more rapidly than any other structural 
metal. Too, it is the third most abundant of the en
gineering metals in the earth's crust. 

The potential supply of this light metal is very 
large (2.24% of the earth's crust), yet, like aluminum, 
magnesium does not occur as free metal in nature, but 
in a mineralized form. Among the most important of 
the magnesium minerals are carnellite, MgCl 2 

KCl.6H2O; Magnesite, MgCO8 ; and dolomite, MgCO3 

CaCO8 • There is still another important "mineral," 
not of ten thought of, which is one of the most im
portant sources of magnesium. That is brine, from in
land wells or the sea itself. There are 9 billion pounds 
of magnesium in each cubic mile of sea water. Quite 
a reserve! 

Magnesium metal was produced commercially in 
the United States for the first time in 1915. Before 
then, we had relied upon Germany for this and many 
other valuable products. After the war, production 
soon fell off as the demand for the metal in pyro
technics ended. In a few years, though, production 
again rose and then began rapidly increasing. The 

Mg(~ 
Filfrat,on 

N,,ufrM•'z•fio,, 

T•nA:s 

Limr K iln 

ond Slol<•r 

0% H rochloric Acid 

Chiarini! 

Slud:J" M#jne :,itlm 

Flow diagram for the production of magnesium from 1ea 
water and oy■ter ■hell■• 
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price subsequently decreased from $5 a pound, during 
the World War I to the present 22 cents a pound. 

One of the greatest reasons for the rapid increase 
of magnesium production was the fact that magnesium 
could be used to a great advantage structurally. As 
further developments were made in technology, more 
industries turned to fabricated magnesium alloy struc
tural products. Then the defense program began and 
a huge expansion of the magnesium industry followed. 

Until this immense expansion program, nearly all 
of the world output was produced by the electrolysis 
of fused, anhydrous magnesium chloride. Now, elec
trothermal processes, namely the Ferrosilicon and the 
Hansgirg "Carbo-Thermal" reduction processes are be
ing used. 

The safest and surest of these processes is the elec
trolytic method, but it uses much electric power. The 
plant is also slower and more expensive to build. The 
ferrosilicon process seems to be rapid and has a low 
capital cost per pound. The Hansgirg method is con
sidered to be potentially the cheapest on the basis of 
raw materials but, as yet, this process isn't being used 
very extensively. 

The electrolysis of fused MgCI 2 has been carried on 
by the Dow Chemical Company since the World War 
I, now this method is commonly spoken of as the Dow 
process. Initially, the Dow Company operated a plant 
at Midland, Michigan, using the cheap saline by
products as a source of raw material. Here Mg Cl 2 • 

6H2O was recovered from "bitterns," a term given to 
the concentrated liquor remaining after the sodium 
chloride (NaCl) has been crystallized out of brine. 
Then, in their newly constructed plant at Freeport, 
Texas, in January 1941, Dow produced the first ingot 
of magnesium to be taken from the sea. 

At this plant, magnesium hydroxide, Mg(OH) 2 is 
precipitated from the sea water by milk of lime made 
from calcined oyster shells. Careful control of the lim
iting operation requires precise adjustment of the pH 
of the mixture. After filtration, the Mg(OH) 2 is con
verted into magnesium chloride using a 10% solution 
of hydrochloric acid. The MgCI 2 solution is then con
centrated and the salt is dried. This is done by direct 
fired evaporators, shelf dryers, and finally rotary driers. 
The flaked, practically anhydrous magnesium chloride 
is fed into cells where it is electrolyzed to give mag
nesium of an average purity between 99.9 and 99.95 
per cent. The by-product, chlorine, is used to make 
hydrochloric acid. 

The dehydration of Mg Cl 2.6H 2O is a very impor
tant matter, for if the hydrate is heated, it melts in its 
own water of crystallization; the reaction being as fol
lows: 

MgCI 2 .6H 2O- Mg O+2HCI+5H2O. 
Thus magnesium oxide is obtained instead of the de
sired anhydrous MgCl 2 • 

The cells used in the electrolysis are large steel pots 
set in refractory brick furnaces. Each cell is about 
6 feet wide and 12 feet long, shaped as a huge bath
tub. The steel pot serves as the cathode. Graphite 
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electrodes enter the open top of the furnaces. The gas 
fired furnaces keep the electrolyte in a molten condi
tion (620-730° C), or, if wished, electrical power can 
be used. The fused metal rises to the top of the cell 
bath, is removed by hand ladles, and cast into 18 
pound ingots. About four tons of MgCI 2 is needed 
to produce one ton of metal. 

A huge electrolytic plant has recently been built 
in Nevada which has a yearly capacity of 112,000,000 
pounds of magnesium. This plant, the largest in the 
world, is based to a considerable extent on successful 
English manufacturing methods and uses the English 
type of electrolytic equipment. Basic Magnesium, Inc., 
a subsidiary of Basic Refractories Corp. of Cleveland, 
is the company that built this giant plant. 

The process known in Canada and the United States 
as the Pidgeon process seems, at the moment, to give 
the most promise. It is essentially the reduction of 
calcined dolomite with silicon. 

Ferrosil,con 

Reto~ls 

Residue fd 
waste 

Oohm,te 
quarry 

C olc1nin9 kiln 

Flow diagram for the production of magnesium by the 
silicon-reduction process. 

2Mg0CaO+Si - Ca2 SiO4+2Mg. 
Ford has built a huge plant using this process to help 
meet the war needs for magnesium. 

The production flow at this plant proceeds in two 
stages-calcining and smelting. Dolomite from Mich
igan quarries is dehydrated, powdered, and calcined 
in a former cement plant. The calcined dolomite and 
pre-crushed ferrosilicon are proportioned ( in a ratio 

(Continued on Page 17) 
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A few Mondays ago, Glen Smith, an ex-Ch.E., who 
is now in the Chemical Warfare O.C.S. at Edgewood 
Arsenal, Maryland, came through town on furlough 
and stopped for a while. After rounding up two more 
fellows we headed out to Springdale to "take that cup 
of kindness for auld lang syne" in the form of some 
reserve and sparkling water. While we were sitting 
at the table exchanging verbally the occurrences of 
the past few years here on the campus, we came to 
realize that we were practically alone there at the 
"dale." 

Two, certainly three years ago, on a Monday night, 
though Monday night was right after the week-end, 
one could have found many of the prominent chem
icals, mechanicals, electricals, and civils above and 
under the tables here. Those who were above the 
tables were proposing toasts for those that couldn't 
join them, while those who were beneath the tables 
were out for the evening. Everything seemed alive 
and bubbling with activity. 

How quiet the Dixie must be now that its star cus
tomers, Bert Starker, Frank Rucker, Hap Hazard, 
Bob Hess, Hal Greenblatt are gone, while Gus Alder 
has reformed. Many was the night that a Ch.E. re
port was written-well-thought about there: you 
know, thought about, thought better--then to the 
Dixie. 

A great deal of calculation took place at the Shack. 
I remember one problem which had everybody curious 
as to its result. With the aid of a Deci-T rig slip stick 
an attempt was made to calculate the capacity that 
an engineer had for that golden liquid. It wasn't solved 
because it ran clear off the LL3 scale. The attempt 
of solution by use of simultaneous equations ran into 
the difficulty of having too many unknowns. 

The blind date affairs have been turned over mostly 
now to the A.S.T.P. Engineers since civilian enroll
ment in the Engine school has fallen quite a bit. How
ever, I believe that old first aid treatment suggested 
by an eminent follower of St. Pat's still can be applied 
if the date didn't pan out as expected. 

It takes three men to carry it ( not the date) out. 
One is the man who has the date, the other two are 
his assistants (sad sacks if the date is a babe!). If 
the former gets the typical blind date ( with the ap
propriate proportions), he calls his assistants to the 
scene. Now this is one case when the first aid isn't 
administered immediately in order to be effective. 
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After introductions have been made and everything 
is going along smoothly, the victim suddenly howls 
painfully grabbing at his abdominal muscles. His col
leagues, who are near at hand, insist that he must be 
taken to an infirmary or doctor, or better yet-the 
Brown Derby. They then carry him off the scene. 

The practice of night survey has become somewhat 
obsolete. No longer can you roam the golf course and 
bump into the survey crews working to catch up be
fore the semester is over. This was mighty important 
for the chemicals who weren't required to take en
gineering surveys, to learn survey technique. 

In 1941 there was an epidemic-an epidemic of 
wrenched backs right after St. Pat's. Most of it was 
traced back to the serenade which followed the barbe
cue. It was the result of quite a few of the fellows 
misjudging the height of the hedge at Christian. Also 
they didn't realize that there was a sturdy fence which 
was enclosed by the hedge. Result those who couldn't 
wait to walk around to the drive entrance to serenade, 
decided to jump the hedge and they met up with the 
fence. 

Speaking of the week after St. Pat's brings to mind 
the sorrowful looking bunch of boys who propelled 

themselves to class the Monday after. It was a very 
colorful scene which greeted the profs. Yes-very 

colorful-everybody's face looked green and their eyes 
red. 

While in the retrospective, the summer session of 
'42 can't be overlooked. It was at this time that the 
engineer had a chance to show his talents at the dual 
game of softball and cussin'. A good job was done in 
both phases of the game. Only one complaint-sore 
fingers and thumbs caused by bobbling the ball. 

The session was climaxed by the Engine Club picnic 
which must have been a success according to the re
ports of the boys, most of whom are alums now, and 
the apparent revival of some of the old tall stories and 
jokes with a splattering of some new ones. 

But now all these events have been filed under the 
heading of memories carried by all the alumni who 
took part in them. Many of the alums are in the 
army, others are in industry, but whenever they get 
together to have that "cup of kindness," the dust is 
blown off the memories and they are momentarily 
relived. 
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During the last few decades the engineering profes
sion has watched the rise and growth of a new, but 
potent, member; the Agricultural Engineer. Due to its 
infancy many people do not recognise the meaning 
and significance of the Agricultural Engineer. 

What is an engineer? Turning to the dictionary we 
find the following definition: An engineer is one who 
is skilled in the principle or practise of any branch of 
mechanical science; one who carries through a scheme 
or undertaking by careful planning. Yes that is the 
general conception of an engineer. An individual who, 
with the understanding of the physical laws and a 
feel for and knowledge of materials, plans logically and 
and skillfully to achieve a specific goal, is in heart an 
engineer. 

The Civil Engineer,, the Mechanical Engineer, the 
Chemical Engineer, the Electrical Engineer, and the 
Agricultural Engineer all employ the method of com
mon sense with the laws of nature to achieve their 
respective goals. 

The Agricultural Engineer, as the name implies, 
deals mainly with the problems arising in agriculture. 
It can truthfully be said that with the end of new fron
tiers, new land, came the need for Agricultural Engi
neering. In the early history of our country land was 
plentiful and cheap. When the farmer depleated his 
farm he remedied his problem by moving to another 
locality. Like anything that is abundant, the land was 
taken for granted. Our forests were razed and raped 
till we realized that we were destroying faster than 
nature can rebuild. The same is true of many of our 
mineral resources and the same is true with our land. 
Yes our land, which is the foundation for not only 
all engineering operations but for life itself, was be
ing destroyed before our eyes. 

Now we are begining to realize our mistakes and 
and we are trying to educate the public to take meas
ures to prevent this the evil of evils, because the soil 
is the life and blood, the success or failure, and the as
set of our nation; which means you, you, and you. 

I'm not trying to make a martyr of the Agricultural 
engineer. My object in writing this is to bring home 
the need and importance of the Agricultural engineer. 
One doesn't have to impress the importance of a 
good foundation to an engineer. The soil being the 
foundation of all mankind, in war and peace, make 
it necessary for us to constantly watch over it to 
prevent and cure any fatigue in this, the foundation of 
foundations! 

NOVEMBER, 1943 

by JACOB SOSNE, Ag.E. '43 

Now that I have painted a general picture as to the 
whys and wherefores of the Agricultural engineer, it 
is fitting to let my fellow engineers in on the Agricul
tural Engineering organization of our University. I 
know that there are many here who know little or 
nothing of the other departments outside of their own 
field of endeavor. A sad situation to say the least. 

Our J\gricultural Engineering department is under 
the expert guidance of Professors John C. Wooley and 
Mack M. Jones. Assisting th~m we have Marion W. 
Clark, Extension Assistant' Professor; Robert P. 
Beasly, Instructor on leave to. the U. S. Navy; Ralph 
L. Richetts, Extension Instructor; and Lloyd E. High
tower, Instructor on leave. 

We have two buildings located in the southeast 
portion of town. Most of the fellows never even knew 
these existed until St. Pat's Week of 1943. One of 
the buildings, the Agricultural Engineering Labora
tory, is maintained for instruction and research in 
farm power and machinery, farm buildings, rural elec
trification, drainage, and soil erosion control. The 
other building contains classrooms and the offices of 
the professors and instructors plus a complete draft
mg room. 

The curriculum emphasizes the fundamentals of 
engineering and includes sufficient work in agricul
ture to furnish a background and foundation for en
gineering work in this field. 

In closing I would like to quote from a passage 
written by Henry A. Wallace: "The earth is the 
mother of us all, plants, animals, and men." . . . 
"Everything our bodies need except the sun comes 
from the earth." 

Therefore Agricultural Engineering! 

Endeavoring to satisfy the more intelligent of you 
readers, we offer this brain twister swiped from the 
Nebraska Blueprint which in turn was swiped from 
the Ohio State Engineer. ( I could go on like this for
ever.) 

"A body of men was formed into a hollow square, 
three deep, when it was observed that with the addi
tion of 25 to their number a solid square might be 
formed, of which the number. of men in each side 
would be greater by 22 than the square root of the 
number of men in each side of the hollow square; find 
the required number of men. 

Complicated, isn't it? 
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The postwar wooden propeller equipped airplane 
will be of importance to every engineer. Today nearly 
all of the airplanes of under 450 horsepower are de
signed for this type of propeller. The anticipation of 
a sharp increase in postwar production of the smaller 
airplanes predicts an even brighter future for the role 
of wooden propellers. 

The modern wooden aircraft propeller is a far cry 
from the clumsy propeller produced during the 1st 
World War era. The modern product is efficient, well 
balanced and practically unaffected by adverse wea
ther conditions. The process of making a wooden 
propeller is one of the highly skilled and specialized 
fields of production in our country at the present time. 
It takes 7 hours to produce a finished propeller from 
the starting operation. 

Wooden propellers are made of first class birch. 
The term first class birch means that the wood is free 
from knots. Carloads of birch lumber come to a mod
ern propeller company each day to be assorted and 
graded. The assorted and graded wood is specially 
stacked to prevent warping and so awaits the opera
tions which will change it from this rough, ordinary 
looking lumber, into a smoothly varnished propeller 
ready to pull an airplane into the "wild blue yonder." 

The first step toward the final product following the 
selection of the lumber, is the smoothing and trueing 
of the surfaces of the rough planks. This operation is 
carried out in the planer department. The large planers 
used in this department can plane several planks 
simultaneously, and large manufacturers have many 
planers in operation at all times. 

The planks, as they come from the planer, are 
stacked on small trucks and pushed to the glue room 
where several of the planks are glued together in 
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laminated form making a raw propeller block. Just 
after the glue has been applied the laminated planks 
are put in a pressure machine. This machine consists 
of large jack screws which are arranged so as to apply 
an even load to the wood giving a close fitting lam
inated section. After the laminated wood has been 
subjected to the force of the pressure machine for four 
to five hours it is removed and is ready to undergo 
the roughing and finishing processes. 

Upon being removed from the pressure machine the 
laminated sections are sent to the template depart
ment where the general pattern is first layed out. On 
the walls of this department hang the templates which 
have the propeller number stamped on them. The de
sired template is placed on the laminated section and 
fastened temporarily in place, then high speed routers 
cut around the template and form the shape of the 
propeller. Elevation templates are placed on the side 
of the propeller, and the pitch line is drawn, showing 
where the leading and trailing edges are to be located. 
After this is completed the templates are removed and 
the blank propeller is sent to the rough out depart
ment. 

As the name indicates, the purpose of the rough out 
department is to roughly shape the blank propeller 
quickly into a form which begins to resemble its final 
form. The roughout process is accomplished by the 
use of large handsaws which cut away the excess wood 
giving the pitch to the propeller. It takes a highly 
skilled workman to know how to rough out a propeller, 
for it is very easy to cut away too much material 
causing the propeller to be scrapped. 

The roughed out propellers are placed in a special 
machine, called a propeller lathe, where they are cut 
to within 1/16 inch of the final dimensions in one 
operation. Propeller lathes have not been in use long, 
their introduction into the propeller industry having 
taken place only this year. Using one of these highly 
specialized machines, a propeller, ready for finishing, 
may be turned out with precision in five minutes. 

After leaving the propeller lathe the propeller is 
ready for its finishing operations. The first step in 
the finishing operation is to sand down the propeller 
to exact shape. The sanding department benches are 
equipped with a vise clamp which holds the propeller 
in place so that it may be easily sanded with electric 
sanders operated by the workmen. The clamp holding 
the propeller is in a position such that the section can 
be checked with templates, and is mounted in a pro
tractor that measures the pitch angle at the same time. 

The sections are checked for shape and correct 
pitch angle every six inches along the propeller. At 

( Continued on Page 22) 
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As business manager of the Shamrock, Willard 
Hostetler, who will get his degree in electrical en
gineering next March, is the person who sees that the 
magazine comes out in the black each month. 

Pete ( said Mr. Hostetler to the uninitiated) has a 
background that is quite different from that of the 
average engineer. While in high school in his home 
town, Blue Earth, Minnesota, he played trumpet in 
the school band and orchestra and sang in the boy's 
octet and the mixed chorus. Besides having the lead 
role in the Junior class play, he was president of both 
the Junior and Senior class and a member of the Na
tional Honor Society. As far as sports were concerned, 
most of his attention was devoted to tennis, although 
he did letter in basketball in both junior and senior 
high school. He won tennis medals for two years in 
the Southern Minnesota Conference by winning the 
men's singles, men's doubles, and mixed doubles 
matches. 

Here at Missouri U., Pete has been active in the A.I. 
E.E., Engine Club, Freshman Council, band and or
chestra, and the Stephens College Symphony. He was 
on the University tennis team until the war curtailed 
the sport, and has been runner-up in the intra-mural 
matches for two years. Aside from extra-curricular 
activities and studies, Willard has worked in the soils 
department, graded physics papers, tutored Air Corps 
and Signal Corps students, and at present he carries 
a one-half time schedule teaching physics to the Army 
Air Corps. 

Pete already has had an after-graduation job lined 
up for a year. He expects to be working for the Gen
eral Electric Company at Schenectady, New York. 

As far as his associations with the fairer sex-he is, 
and has been for a year now, devoted to a certain 
damsel from Kansas City. 

NOVEMBER, 1943 

by MARJORIE PEARSON 

Jack Tendick is a graduating mechanical engineer. 
On December 23rd he will finish school and get a 
diploma almost as a Christmas present. Jack came 
here from Webster Groves, Missouri, and entered 
mechanical engineering after long debating whether 
he should enter engineering or medicine. However, 
seven years looked like a long time and besides Jack 
is a practical man ... so he became an engineer. 

Being a practical man, Jack likes his work, and 
doesn't mind getting his hands dirty. He was in 
charge of the St. Pat exhibit of unique gears last 
year, and works in the mechanical lab helping install 
and repair equipment. He is also president of the 
A.S.M.E. 

High school and freshman football are included in 
his activities along with golf, baseball, pool, hunting 
and fishing. He is remembered by his team as one 
of the mainstays as catcher in the summer soft ball 
league. 

In the summer vacation before he started to col
lege Jack and a few of his friends toured the middle
west, caddying here and there. The bunch wound 
up in Michigan about thirty miles from the Canadian 
border in an ideal fishing spot. 

As for women in his life-Jack prefers them! If 
he has a choice he'll take a brunette-or rather 
brunettes. 

While working at the hospital here he got into hot 
water-literally. The sterilizer stopped working and 
Jack fixed it. With the repairs supposedly completed 
he turned the valve but no hot water came out. 
After another overhaul job he twisted the valve 
again, but it came completely off, and water began 
to flow all over the floor. By the time things were 
again under control the third floor staff had wet feet, 
and water was running down the stairs. 
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A.I.E.E. 
One hundred and fift y electrical engineers showed 

their interest in the A.I.E.E. by attending the first 
meeting of the year which was held on November 2. 
The program, a movie on construction of watt-hour 
meters, was of popular interest. A short session of 
"drinking cokes, eating doughnuts, and shooting the 
bull" in the E.E. Lab. after the program was by no 
means contrary to the fancies of the group. 

Perhaps the greatest attraction of the meeting was 
the mutual attraction of "Electrons." Even some 
mechanicals, civils, and chemicals were seen in the 
back rows. 

Professor Waidelich explained the advantages of 
being a member of the A.I .E.E., while Willard Hos
tetler explained the disadvantages ( i.e., dues). 

Robert K. Roney was elected secretary-treasurer. 
It seems that the branch has a start for a good 

year. The Meetings and Papers committee has al-
. f f " ready made preparations or a program, one o es-

pecial intellectual interest," for the next meeting 
which will be held in the near future. 

Alpha Chi Sigma 
Dean Harry A. Curtis, past Grand Master Alchem

ist of Alpha Chi Sigma, national chemistry society, 
spoke to pledges and actives at the fall rush party. 
Going over the past history of the organization, Dean 
Curtis related manv of the vital and interesting ex
periences he has h~d in connection with Alpha Chi 
Sigma. 

This, the Delta chapter, was the fourth group 
formed in the nation, and there are now some fifty 
chapters at the leading universities and colleges. The 
Dean also told of the valuable acquaintances he has 
made as a member of the professional groups. 

The pledges being formally initiated this fall are: 
Leon Golfin, Don Hagerbaumer, Ernest Link, David 
Grimes, Les Eime, and Bill Bekebrede. 

Plans are now going forward for the banquet to be 
given in honor of the initiates. 

A. S. M. E. 
The Student Branch of the American Society of 

Mechanical Engineers is the organization to which 
every mechanical engineer should belong. Every stu
dent should participate in some extra-curricular ac
tivity other than "Stephens" and the "Shack"; for 
the mechanical, the A.S.M.E. "fills the bill." 

Meetings are held once every two weeks. Every 
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meeting features either a speaker or a moving ~ic
ture on some subject of interest to all up-and-coming 
engineers, usually followed by refreshments. 

The A.S.M.E. held meetings all this summer, and 
the faculty gave a picnic. An inspection trip and tw_o 
meetings, one of them a smoker, have been held this 
quarter. The A.S.M.E. is planning an inspection trip 
to the A. B. Chance Co. in Centralia in the near 
future. At present the membership is quite large, 
"thanks Doc." 

The officers are: Mr. A. H. Burr, faculty advisor; 
Jack Tendick, president; E. Moneymaker, v~ce-pres
ident; Bob Toal, treasurer; and George Treuak, sec
retary. 

Pi Tau Sigma 
Pi Tau Sigma continued its fall program with a 

meeting on November 5 of officers with Faculty Ad
visor J. C. McAnulty and the national secretar~
treasurer of Pi Tau Sigma, Prof. E . S. Gray, who 1s 
a member of the Mechanical Engineering faculty here 
at the University of Missouri. 

At this meeting, it was suggested by Mr. Herbert 
Arenson, the treasurer, that all excess money in the 
treasury above the minimum amount necessary for 
chapter operation be put into U. S. War Bonds. The 
suggestion was met with general favor among the 
officers and faculty present. However, it was agreed 
that the matter should be postponed until a general 
meeting was held and voted on at that_ time. . 

Following the form of other years, 1t was decided 

Engine Club 
The Engineers Club held the first regular meeting 

of the quarter Tuesday, October 26, at 7: 15 p. m., in 
room 153 of the engineering building. Reports on the 
activities of the various departmental organizations 
were given as well as the Engine Club treasure~'s re
port by Jay Gooch. A description of the Eng1_neers 
Club and a short history was given by Bert Gastineau 
for the benefit of the new members, including A.S.T.U. 
men, E.S.M.W.T. radio trainees, Freshmen, and trans
fer students. The program featured a Tall Tale con
test by Profs. Lamb, New, and McAnulty._ The fresh
men judges chose Prof. McAnulty as the winner of the 
contest. 

The next regular meeting of the Club is to be held 
Tuesday November 23rd. The program will feature 
entertainers from Stephens College. 

( Continued on Page 22) 
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MACHINE-WELDING ARTERIES FOR IHDUSTRY 
RACING under a shower of white-hot 

oxyacetylene flames at speeds up to 
200 feet per minute, formed metal strip 
is quickly converted into welded tubing. 

Tubing produced by this Airco auto
matic welding method is characterized 
by strength, shock-resistance, and uni
form wall thickness-and especially by 
its speedy manufacture and low 'cost. 

Because of these ad
vantages, tubing weld
ed by the Airco auto
matic method has found 
a wide range of uses in 
industry •.. from drive 
shafts in trucks and 

tanks to its more common role in dis
tributing gas, oil and water in machinery 
of production and war. 

This use of the oxyacetylene ftame is 
another example of how Airco research 
is extending the benefits of ftame and 
arc processes to many manufacturing 
operations. By constantly increasing the 
efficient application of these processes, 
Airco research has broadened their use
fulness to industry. 

If you want to keep posted on ftame 

and arc developments, write for a free 
copy of "Airco in the News." Address 
Air Reduction, Room 1656, 60 East 42nd 
Street, New York. 

AIR 
REDUUTION 

<fleru,a/ tJ;/taJ: 
60 IAS142nd STIIIT, NIW YOIK, N. Ye 

In Texas: 
Magnolia-Alrco Gao Products Ca. 

General Office11 HOUSTON, TEXAS 

IBLB CYLINDERS ARB PRODUCTION SLACKERS& KEEP 'BM ROLLING FOR VI CTOR'YI 
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Our quota of A.S.T. engineering trainees for the 
Winter Term has been fixed at 1250. We have 1234 
at present. 

Professor Wallis recently spent a week at M.I.T. 
gathering some very secret information which will 
presently be handed out in his classes. 

We now have three A.S.T. wives holding down jobs 
in our college, one of them in the Engineering Library, 
one teaching drawing and one in Mrs. Holt's office. 

One A.S.T. trainee introduced himself to the Dean 
recently with the remark that he was one of the few 
trainees who entered last July and was still on hand. 
He wasn't quite correct. Sixty-odd per cent of the 
July group are still here. Indications are that there 
will be far fewer casualties this term. 

While a large proportion of students in the College 
of Engineering will be A.S.T. men from now on, the 
University is committed to the policy of providing 
adequate instructions for civilian students. Some sub
stitutions of courses may be necessary in all curricula, 
but the point is that every civilian student accepted 

will be taken care of. 

While the end of World War II seems as yet far 
off, plans are already being made to bring our College 

of Engineering back to a normal condition after the 
war, to cut out inadequate courses, to re-establish 
graduate work and research, to continue the student 
extra-curricula activities, to become again a first class 
engineering college in every respect. 

A word of praise for the A.S.T . men. With few 
exceptions they are working hard. They do not grum
ble more than the average civilian. They are, in gen
eral, a well-behaved and earnest group of young men. 
They do not sleep in classes more than the civilian 
students are wont to do. Many of them make excellent 
scholastic records. So far as this Dean is concerned, 
he is on record in saying that we are fortunate to 

have such a group on our campus. 

-
One preacher who lived in New York was making 

a long distance call to another preacher who lived in 

San Francisco. The coy operator asked, "Is this to 
be a station to station call?" 

"No," replied the preacher from New York, "this is 
a porson to parson call!!" 

-Courtesy of Pete Hostetler 
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PRODUCTION OF MAGNESIUM 
(Continued from Page 9) 

of about 6 pounds dolomite to 0.7 pounds of ferro
silicon) into large compartment ball mills which serve 
to powder and mix the material. The mixture then 
goes to the smelting plant where it is briquetted in 
a briquetting unit. 

The briquettes are then preheated and loaded into 
large retorts where the magnesium is formed and va
porized in a vacuum and at a high temperature ( about 
1130° C.). The vacuum is obtained by manifolding 
each retort into a vacuum pump, and the high tem
perature is reached by running the retorts through 
gas fired furnaces. 

The vacuum, aside from increasing the rate of va
porization, tends to draw the vaporized metal to the 
ends of the retorts where it is deposited on a lining 
of air cooled, split iron sleeves. Water cooling was em
ployed at first but later air cooling was found to be 
as effective and much more economical. Theoretically, 
20% of the briquette weight would be deposited as 
magnesium. 

The Hansgirg method, another electrothermic re
duction process, was the one chosen by Henry J. 
Kaiser when he decided to venture into the magnesium 
field. This process was successfully tested in a pilot 
plant at Radenthein, Austria, in 1935 but in 1939, an 
explosion caused it to be abandoned temporarily. 

The process depends basically upon the reduction 
of magnesium oxide to magnesium, using finely divided 
carbon as the reducing agent. The equation for the 
reaction is: MgO+C - Mg+CO. This equation, how
ever, does not tell all of the story. The reaction takes 
place at a temperature of approximately 2000 to 2100° 
C., much higher than the temperature of the ferro
silicon reduction, and, unless the products of the re
action are suddenly cooled, the .reaction quickly re
verses itself, producing the original products. 

In the original Hansgirg process, this rapid chilling 
was obtained by using large quantities of hydrogen. 
In Kaiser's plant at Permanente, California, natural 
gas is utilized for the cooling medium, after which it 
is used as a fuel in the nearby cement plant. Exten
sive investigations have been made, mainly by Dr. 
Doerner of the Bureau of Mines Station at Pullman, 
Washington, using oil as the quenching medium. So 
far, the greatest success has been with natural gas. 

In the California plant, magnesia ( from calcined 
magnesite or brucite) is briquetted with petroleum 
coke using pitch as the binder. The briquettes are then 
fed into the reduction furnace 'where the reaction takes 
place. The reaction products ar~ drawn off at one side 
and are immediately chilled by a blast of natural gas 
injected into the condenser at the ratio of about 25 
volumes of natural gas to each volume of furnace gas. 
The dust obtained from this primary reduction con
tains 60 to 65 per cent metallic magnesium, and other 
impurities such as magnesium oxide and carbon car
ried over from the furnace. 

The impure magnesium dust is compressed into tab-

lets and charged into electrically heated retorts that 
operate under an extremely high vacuum, and at a 
temperature around 750 degrees centigrade. The mag
nesium vapors rise to the top part of the retort and 
condense on the steel walls which are cooled by water 
and oil. The magnesium is then re-melted in regular 
foundry furnaces and cast into ingots. The purity of 
this metal is about 99.97 per cent. 

Of the three processes, the electrolytic process pro
duces the bulk, or about 70 per cent, of the mag
nesium. The popularity of this process is due partly 
to the fact that the by-products obtained help defray 
the cost of operating the plant. Also, this process . . 
gives very pure magnesium. 

Of the remaining 30 per cent, about 20 per cent is 
produced by the ferrosilicon method, about 7 per cent 
by the Hansgirg process, and the other 3 per cent 
by semi-experimental processes. 

Although the great demand for magnesium has been 
due mainly to the war, the future of magnesium seems 
to be assured. New alloys and processes are being 
constantly developed and will cause increased uses of 
magnesium in many industries. One of these latest 
developments is the Heliarc welding process. This per
mits arc-welding of magnesium sheets and tubing, thus 
giving lighter and stiffer structures than are obtained 
with duraluminum construction. Also, magnesium is 
lighter in weight and more economical to produce than 
aluminum, and therefore might eventually replace that 
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metal in many cases. As mentioned before, the elec
trolytic process also produces by-products. Many of 
these are vitally needed in many industries. All these 
factors tend to prove that magnesium is taking a 
great stride forward. 

RECREATIONAL MATHEMATICS 
( Continued from Page 7) 

GCD=angle GAE. It was proved above that angle 
GAF=angle GCA. Therefore angle EAF =angle DCF 
because the sums of equal angles are equal. But then 
we can say that angle BAC=angle BCA because sup
plements of equal angles are equal. If two angles 
of a triangle are equal the sides opposite these angles 
are equal. Therefore AB=BC. All triangles are 
isoceles. It is proven that all lines are equal or all 
numbers are equal. QED 

Does 2=1, or aren't you certain about it anymore? 
Only simple algebra and geometry have been used, 
and a statement that you know to be untrue has been 
proven to be true. Something is wrong, but what is it? 

Recreational mathematics can be both interesting 
and intriguing. It is a field including such diverse 
topics as magic squares, Arabian problems, brain 
teasers, and thousands of other games. I offer all of 
these as a challenge that mathematics can be fun. 

UTILIZATION OF SALVAGEABLE METALS 
Egavlas Knuj 

( Note: Contrary to popular bdief, the author is not 

of Finnish or lcela11dic extraction. R ead his name 

backward and you'll see.) 

"Victory in the rough''-that might be an appro
priate title for the important business of reclaiming 
scrap metals and other materials in American industry 
today. 

For recovery and disposition of salvageable mate
rials, the best methods are largely governed by the 
quantities of material to be handled. The general 
tendency at present seems to be first to separate any 
materials that are reusable in the location where the 
waste ends occur. 

In the General Electric Company plants, for in
stance, extensive effort is being made to sort out all 
steel, brass, and copper sheet, bar, and rod pieces over 
a certain minimum size and to return these to stock 
for use in the manufacture of small parts. In that 
way, as muc has 90 per cent of one department's or
ders for copper washers, spacers and the like have 
been filled by the use of copper waste ends-to the 

Attention Engineers 
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tune of saving more than 100,(X)() pounds of new cop

per stock a year. 
Similarly segregated and reused sheet steel in the 

same department accounts for a saving of some 40 

tons of new sheet stock per month. 
On the whole, about 20 per cent of the salvaged 

materials are reused as raw material in the company's 

own operations. Scrap, that is, material not imme

diately usable at the particular manufacturing loca
tion, is sorted, classified, processed, and prepared for 

shipment back to producing mills. Realizing the 

urgency of getting this material back into production 

uses, the company does these operations on a schedule 

which makes the materials ready for shipment within 

24 hours. Such expeditious handling of scrap also 

makes for economy, and eliminates hazards of con
tamination and other risks connected with scrap ac

cumulation. 
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VACUUM TUBE MATERIALS 
( Continued from Page 6) 

form part of the external envelope and may be cooled 
by water. In this case the material must be ductile 
enough to be easily drawn into shape, but must also 
give tight glass to metal seals. Copper meets both 
requirements and is used extensively for this pur
pose. 

GRIDS 

Since for definite tube characteristics, the pos1t1on 
and spacing of the grids are very critical, much care 
must be taken in the choice and design of materials. 
Such materials must have low thermal expansion to 
prevent changes in spacing distances at different tem
peratures. Since the grid wires are usually formed 
cold the ductility must be large; and to prevent the 
emission of secondary electrons the work function of 
grid materials must be high. Molybdenum has most 
of the required properties but is so expensive that 
when the cost is a factor of much importance, design
ers are forced to use nickel or alloys of chromium-iron, 
or manganese with nickel. In making grids by the old 
method-winding on a mandrel at high tension-due 
to the elasticity of the material much care had to be 
taken in removing the grid from the mandrel so that 
the structure would not be deformed. To remedy this, 
there has recently been developed a new alloy of 
molybdenum called colmalloy which has stress-strain 
characteristics such that it is very well suited to wind
ing on a mandrel. Colmalloy can be highly tempered 
to maintain stiffness at elevated temperatures, and it 
is easily welded to vacuum tube structures. 

Grid welding is one of the greatest problems in tube 
manufacture. The old method was to weld the grid 
spiral to two rods and thin the turns to get the proper 
pitch. A new antomatic grid machine has been per
fected by R. C. A. by which full grid spirals are 
formed by welding half section spirals to the side rods. 
When adjusted for a particular grid construction, this 
machine rapidly turns out highly accurate grid coils. 
The welding operation is controlled by vacuum tube 
circuits to assure the exact amount of current for 
the exact amount of time to secure a perfect weld. 

GLASS TO METAL SEALS 

The envelope of a vacuum tube is either glass or 
metal or, in rare cases, may be fused quartz. The 
shells of metal tubes are almost always made of cold 
drawn steel, but since glass is used to make vacuum 
tight seals, the part of the metal envelope which 
makes the seal must have very nearly the same co
efficient of thermal expansion as the glass. Tight 
seals must also be made between the glass and the 
leads to the electrodes. Since the coefficient of thermal 
expansion of platinum is almost the same as that of 
glass, it was formally used for this purpose, but be
cause of the great expense thus introduced it was 
necessary to find other materials. The present prac
tice in making seals to soft glass is to use a composite 
lead glass called "Dumet." A core of nickel iron is 
sheathed with copper and the two are brazed to-
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gether and then drawn through a die to the desired 
diameter. The coefficient of thermal expansion of this 
combination does not exactly match that of the lead 
glass, but the copper flows sufficiently under stress to 
prevent cracking of the glass. When ordinary lead 
glass is sealed in contact with iron some of the lead 
atoms migrate from the glass into the iron. To pre
vent this a thin layer of lead free glass is placed 
directly over the iron, then the lead containing glass 
is sealed to that. The thin layer of glass prevents the 
lead from reaching the iron, yet it is not thick enough 
to crack and let in air. 

Recently there has been a series of glass composi
tions devised by Dr. Albert W. Hull and Dr. Louis 
Novias of the General Electric Research Laboratories, 
which may be used with iron and certain iron alloys 
without any special preparation. One of these con
sists of 45 r,4 silicon dioxide, 147, potassium oxide, 
6 7,- sodium oxide, 307, lead oxide, and 5 7,, calcium 
fluoride. The coefficient of thermal expansion of this 
glass is very close to that of iron and the seal is not 
weakened by migration of atoms. For seals to hard 
glass the metals are somewhat limited to tungsten, 
molybdenum, and iron-nickel-cobalt alloy called 
"Kovar." 

VACUUM TECHNIQUE 

Pressure in vacuum tubes may vary from a frac
tion of a millimeter for neon signs to less than 10·8 

millimeters for high voltage cathode ray tubes. For 
many years mercury diffusion pumps developed by 
Grade and Langmuir have been standard equipment 
for exhausting tubes. However, because of the rela
tively high vapor pressure 10·" mm) and the tend
ency of mercury to remain super saturated, pumps of 
this type can be employed only with the aid of cold 
traps, employing refrigerants such as liquid air or solid 
carbon dioxide. In addition to the expense and in
convenience, the use of refrigerants reduces the pump
ing speed by a factor of 4 to 10. Other disadvantages 
of this type of pump are the facts that mercury is 
easily contaminated and the pipe lines and pumps must 
be cleaned frequently. 

Fractionating oil pumps have been developed using 
hydro-carbon oils as substitutes for mercury. With 
these pumps pressures may be lowered to 10·" mm 
without the aid of cold traps. Pumps of the type 
which are capable of bringing out the best features 
of this system are not available in large quantities. 
The main disadvantage of the fractionating oil pumps 
is the fact that the hydrocarbon fluids tend to crack, 
breaking down into higher vapor pressure components. 
This is particularly true if air is admitted when the 
pump is hot. 

Dr. Hickman and Dr. Sanford suggested replacing 
hydrocarbon oils with highly purified synthetic com
pounds such as esters of phthalic acid and butyl 
phthalate. These have proved very satisfactory in ob
taining very low pressures for vacuum tubes. Due 
to the fact that gas molecules are in fissures of the 
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A W estinghouao glass blower completes the 1ealing 
of a 500-watt radio transmitting tube, an operation which 
encases the big tube's operating mechani■m in the air-
tight gla11 envelope. -Courtesy of W estinghou■e 

surface of the metal electrodes, the tube must be heat
ed during the pumping period to free the metals of 
the gas molecules. This heating is usually done by 
high-frequency induction. 

To supplement these processes it is customary to re
duce the pressure to a lower level by the use of "get
ters." These are small quantities of metal vaporized 
onto the inside surface of the envelope at the end of the 
exhaust cycle. The getter is sometimes placed in a small 

cup and fastened to a tube structure. The complete ex
planation of getter action is not known. Although gas 
pickup by chemical combination, absorption, and ad
sorption seems reasonable, this is only a partial answer. 
The most commonly used getter materials are mag
nesium, barium, and combinations of the two. 

Cleanliness is one of the most important things in 
assembling the parts in a tube. Tiny particles of 
moisture on the tube structure collect grease and when 
the tube is heated, the grease vaporizes, leaving par
ticles of dirt which may interfere with the efficiency of 
the tube. 

Since the electronic industry is still in its infancy, 
and since improved tubes have often proved to be 
the key to major electronic advances, there is a marked 
trend by research groups in college and industrial lab
oratories to concentrate their efforts on improving the 
characteristics of vacuum tubes. 
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ORGANIZATIONS 
( Continued from Page 14) 

that the fall program should start off with an informal 
smoker. then formal pledging and an initiation ban
quet. 

The election of new officers, it was decided, should 
take place as soon as initiation was completed. Most 
of the present officers are graduating in December. 
The new officers will be elected early enough that the 
outgoing officers can assist them in learning the ways 

of the fraternity. 
Probably the most important matter to come up at 

this meeting was the eligibility requirements for new 
initiates. The scholastic requirements this year were 
especially hard to fix because of the influx of Army 
students from universities all over the United States. 

Any A.S.T. student who meets the Pi Tau Sigma 
initiation requirements of high scholastic standards, 
high character, and promise of success in the Mechan
ical Engineering profession will be eligible for initia
tion along with civilian students. At the present time, 
the qualifications of all eligible men are being in
vestigated. This, in many cases, requires the full col
lege transcript of the individual from their previously 
attended engineering school. However, it is felt that 
the results will justify the work. In this way the true 
spirit and high stant'lards of Pi Tau Sigma can be kept 
until the end of the war and normal times return 
again to M. U. 
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WOODEN PROPELLER MANUFACTURE 
( Continued from Page 12) 

this point the propeller has the correct shape hut 
lacks a method of coupling to the engine. 

The drilling department receives the sanded pro
pellers. Here hub jigs are placed on the hub and holes 
are drilled. These holes drilled in the hub are used 
to lwlt the propeller to the engine shaft. Gang type 
drills arc frequently used for the hub drilling. 

The propeller now has its final shape, and a method 
of coupling it to the engine, but it must in addition 
be well balanced so that there will be no vibration 
when it is installed and placed in operation. A special 
balancing stand is used which consists of a sturdy 
frame with two level knife edges fastened to the upper 
end. A tight fitting shaft is fitted through the hub 
hole and the shaft and propeller are then mounted 
on the knife edges. The balancing is then effected by 
manually scraping off a small am<rnnt of the propeller 
material. 

After balancing. the propeller is sent to the tipping 
department. During the tipping process a section of 
the propeller from the very tip to 18 inches radially 
inward is covered with a heavy cloth which is glued 
in place. The leading edge and the tip of the propeller 
is then covered with a brass strip fastened to the 
propeller with screws and rivets. The screws and 
rivets are then covered with solder to prevent loosen
mg. 

During the tipping processes the propeller is prob
ably thrown out of balance and must be rebalanced 
as before. 

The rebalanced propeller is now ready for the pro
tective surface finish which will minimize the effects 
of weathering. In the finishing department the pro
peller is dipped in a very good grade of varnish and 
put upon the drying machine. This machine has a 
conveyor belt which moves the propeller slowly under 
a bank of infra-red lamps drying the varnish very 
quickly. This process is repeated several times to give 
the propeller a smooth finish. 

The number and series are then stamped on the 
top side of the hub, and it is ready to be placed in 
the test stand and tested, making sure it will meet 
specifications. 

We have followed the propeller from the rough lum
ber to the finished product, and it is now ready to be 
crated and shipped. 
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The Synthetic Age 
ushers in 

a Nev, Era for the Coke Oven 

Nearly half a million new combinations of the molecules 

have been developed since the synthetic age came in. Mil

lions of new ones arc possible. Nearly every time a synthetic 

material has been developed it has meant a drastic reduction 

in the price of the material and that has meant an ever

widening market, in the familiar pattern of mass-production. 

In the lase year for which official figures arc available, 

almost half of the synthetic organic chemicals produced in 

America came from coal tar sources. 

Vast new opportunities stretch away before the modern 

coke oven and before the people who work with it. 

Koppers is the largest builder of coke ovens. It is one 

of the principal producers and distillers of tar from which 

many of the chemical wonders stem. le is one of the first 

designers and builders of recovery plants from which come 

materials for use in plastics, synthetic rubber, paints, 

varnishes, dyes, solvents, motor fuel, disinfectants, medi

cines, flavors, explosives. One of Koppers affiliates is the 

nation's largest independent producer of bituminous coal. 

-Koppers Company and Affiliates, Pittsburgh, Pa. 

KOPPERS 
(THE INDUSTRY THAT SERVES All INDUSTI!) 
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Once upon a time the fence broke down between 
Heaven and Hell. St. Peter appeared at the broken 
section of the fence and called out to the devil: 
"Hey, Satan," he said, "since all the engineers are 
over in your place, how about getting them to fix 
this broken fence?" 

"Sorry," replied the devil, "my men are all to busy 
to go about fixing measly fences." 

"Well, then," replied St. Peter, "I'll have to sue 
you if you don't." 

• 

"Oh, yeah," chortled the devil, "where you going 
to find any lawyers?" 

Office Boy: "I think I know what's wrong with this 
country." 

Bank Executive: "What's that, son?" 
Office Boy: "We are trying to run the country 

with only one vice-president." 

Coed on cruiser: "I want to see the Captain." 
Seaman: "He's forward." 
Coed: "Oh, that's all right. I used to date Bob 

Brown at M. U. 

"Pop, what makes the world go round?" 
"Listen, you little rat, stay out of that cellar!" 

Senior: "What's all the hurry?" 
Frosh: "I just bought a text book and I'm trying 

to get to class before the next edition comes out." 

Date: "Now, really, don't you think girls have 
cleaner minds than men?" 

Eng.: "Yes, I suppose so. But they ought to; look 
how often they change them." 

Buchert-"Do you believe kissing is unhealthy?" 
Stephens Pupil-"! don't know-I've never--." 
Buchert-"You've never been kissed?" 
Stephens Pupil-"No, I've never been sick." 

4/c: "Where in hell have I seen you before?" 
1/c: "I don't know. What part of hell are you 

from?" 
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• 
by FRED REAGEL 

A sparrow sat in a tree in Berlin. His beak high in 
the air, and his feathers were puffed up proudly. 

"What makes you so pleased with yourself?" asked 
his mate. 

"I got Hitler today," proclaimed the bird. 

Ruth rode on my cycle car, 
Directly back of me. 

I hit a bump at sixty-five, 
And rode on ruthlessly. 

The gum-chewing girl 
And the cud-chewing cow 

Are somewhat alike 
Yet different somehow. 

What difference? 
Oh, yes, I see it now; 

It's the thoughtful look 
On the face of the cow. 

Dan Miller: "What is the difference between an ac
countant and an engineer?" 

W. Loe: "An engineer is a damn fool running 
around with a slide rule whereas an accountant 
doesn't own a slide rule." 

Coed ( to doctor): "I blush so easily, Doctor. When
ever I sit down and think, I blush. What can I do 
about it?" 

Doc: "Try to think about something else." 

He who laughs last has found a double meanmg. 

College is just like a laundry-you get out of it 
just what you put into it-but you'd never recognize 
it. 

Ed.: It's a dirty lie-we don't get anything back ... 

"Whenever my wife needs money she calls me 
handsome." 

"Handsome?" 
"Yeah! Hand some over!" 
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gets results in WAR and PEACE 

MANY of the veteran engi-
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lege. Now the results are telling 
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Imagine the terror struck in the hearts of the 

hardened German seamen on the battleship Gneisenau 

by the sudden explosion of unexplained bombs around 
them. In broad daylight during July, 1941, the seem

ingly sourceless bombs descended upon the battleship 

as she lay in a French port. This raid was carried 

out by four-motored Flying Fortresses, soaring at a 

fantastic height, invisible and inaudible to anyone 
on the ground. A major factor which helps make such 

raids possible is the supercharger with which each 

engine of a Flying Fortress is equipped . 

A supercharger is to an airplane what lungs are 

to a pilot. Hence, the better the supercharger the 
better the entire performance of the engine. The power 

from a gasolin e engine is obtaim:<l through the chem

ical process of cumbustion of air and gasoline vapor. 

Contr:iry to first impression, procurement of the air 
presents the greater problem. For complete combus

tion, which is a necessity for efficiency. there must be 

provided a definite weight of air for each gallon of 
gasoline burned. This amount is approximately 17 

pounds per gallon. · For a 2000 horsepower engine, 
operating at full throttle, this represents a weight of 

nine tons of air for each hour of operation. Thus, the 

power output depends upon the weight of air taken 
in. Nine tons of air converted to volume units is 

223,500 cubic feet of air at sea level density. 
To obtain the necessary weight of air for the en

gine without the aid of a supercharger requires either 

a larger cylinder displacement or an increased number 
of cycles per minute. Increasing the size of the cylinder 
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by GEORGE TRETIAK, . M.E. '44 

is undesirable because of increased engine size and · 

weight, both of which are detrimental in aircraft de

sign. Also, increasing engine speed is desirable only 

to a certain extent because an increase in engine speed 
is accompanied by an increase in the amount of drag 

in the intake manifold and passages. This results in 

a speed being reached above which any further in

crease in pumping action due to increased speed is 

nullified by an increase in drag leaving no gain. It is 

evident, then, that to increase the power output of 

an engine some other means must be used. 

The solution of this problem is found in supercharg

ing, or "boosting" as it is sometimes called. The super
charger increases the power output by increasing the 

weight of air taken in per cycle. It increases the pres
sure taken into the cylinder, thereby increasing the 
density and making a greater weight per volume. This 

last effect is the one desired. 

Although this would seem a satisfactory solution 

toward providing increased power, another factor must 

be taken into consideration; the density of air varies 

with altitude. An unsupercharged engine at 10,000 

feet altitude would get only three-fourths as much air 

by weight as it would at sea level. At 20,000 feet it 

would get only one-half as much, at 30,000 feet only 

one-third as much, and at 40,000 feet only one-fourth 

as much. Since the composition of air is practically 

--Co11rlrs31 Gcnrral Electric 

The latest type of supercharged Bolling B-17 Flying 

Fortress. 
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constant, this means proportionally less oxygen for 
combustion in the engine, which in turn means less 
power. An engine rated at 1,000 horsepower at sea 
level and supercharged only for sea level requirements 
will, at 50,000 feet, deliver only 35 horsepower, or 3.5 
per cent of its rated output. This is due to the fact 
that at 50,000 feet the air possesses only 15.2 per cent 
of its sea level density, and hence the engine would 
receive only 15.2 per cent of the weight of oxygen per 
cycle that it would receive at sea level. 

In superchargers two types of compressors are used 
-the positive displacement and impeller types. For 
aircraft application the displacement type is definitely 
at a disadvantage because it necessitates bulk; the 
effect of bulk becomes more prominent by increasing 
the engine size. For this reason the impeller type of 
compressor is used in nearly all superchargers today: 
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Compression is not always done in one compre~sor but 
may be done by two impellers, one receiving the 
compressed air from the first and compressing it still 
further. This system has the distinct operational ben
efit of intercooling. 

The two main supercharger problems lie in the 
method of driving ( either gear driven or exhaust 
driven), and the location of the carburetor with re
spect to the supercharger. The carburetor may be 
located on the inlet side of the supercharger, or be
tween the supercharger and the cylinders. 

There are four main methods of driving a super
charger. They are: 

( 1) Geared directly to the engine with a fixed speed 
ratio; 

( 2) Geared to the engine through multispeed gears 
and clutches; 

( 3) Gearing of two or more stages of supercharging 
to the engine; 

( 4) Utilization of exhaust gas by use of a gas tur
bine to drive the compressor. 

The last two methods named possess the advantage
ous ability of being able to cool the air before intro
duction into the cylinder, since the carburetor is sit
uated between the engine and the major portion of the 
supercharging. These two methods of drive are pre
ferred at altitudes above 16,000 feet. 

One of the factors connected with the development 
of the supercharger is the very high speeds at which 
they operate. The speeds of the impellers vary from 
20,000 to 30,000 revolutions per minute. In a high 
capacity supercharger operating at 28,000 revolutions 
per minute this• represents a speed of over 700 miles 

( Continued on Page 22) 

-Courtesy General Electric 

Completed G-E turbo-supercharger, ready for installa
tion in U. S. stratosphere bomber or fighter. 
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Step-by-Step Manufacture of the U. S. Cal. 30 Cartridge Case 

In accordance with the Espionage act of the 
U. S. Government, the following article must be 
general rather than specifically technical, in many 
places, but this limitation does not make the 
article uninteresting. 

The manufacture of ammunition is not something 
new, but it takes on added importance during war 
time, and it is for this reason that we hear much about 
the manufacture of Small Arms Ammunition today. · 

Long before the beginning of the war small arms 
plants were producing large quantities of ammunition. 
After the beginning of the war thousands more people 
were employed in the small arms industry and the 
production of small arms ammunition increased many 
fold . 

Many of us have some general idea of how am
munition is manufactured, but most of us cannot real
ize that the manufacture of a small cartridge requires 
such a large number of work operations, such a vast 
amount of equipmentfi and so many engineering prob
lems to be solved. 

Cartridge cases are usually made from cartridge 
brass, which analyzes approximately 70% copper and 
30 per cent zinc. This material is selected because of 
the excellent protection afforded the explosive charge 
against deteriorating influences, its high strength and 
sufficient elasticity enables the case to spring back 
after being pressed against the walls of the power 
chamber ( to secure its easy withdrawal), its ductility 
which enables it to be pressed or drawn to desired size 
and shape, and its resistance to corrosion. 

Brass is not the only material used, or the only 
material that has proved satisfactory. Brass, however, 

DECEMBER, 1943 

by HUGH F. JOHNSON, M.E. '44 

is still by far the most used, although experimentation 
and the manufacture of cartridge cases from materials 
other than brass is being carried on. 

In order that we may see how small arms ammuni
tion is manufactured, let us consider the operations 
of the actual manufacture of the cartridge case in 
order of their occurrence. Cartridge case manufactur
ing usually starts with a case cup which is simply a cup 
that has •been blanked out of hot brass plates at a 
foundry. 

First Draw Operation 
The brass cartridge case cups are fed to a vertical 

duplex-crank type punch press, by means of a conveyor 
belt emptying into a hopper, which in turn rights the 
case cup and feeds the machine automatically. The 
machine is of a multiple punch type, using cam-crank
shaf t driven fingers to hold the cup in place until the 
punch pulls it through the die, thus lengthening the 
cup at a sacrifice or a reduction in wall thickness, ·and 
a reduction in diameter. The drawn cup is caught in 
a pan that keeps the drawn components of each punch 
and die combination separate. When the pan becomes 
full, the machine operator inspects the components vis
ually for scratches, drawbacks, crooked draw or an 
uneven mouth; if the work is satisfactory, the operator 
then empties the pan on a conveyor belt. In this way, 
scrap work is kept out of regular production. 

1st Anneal Occurs Immediately After 1st Draw 
The annealing is done in a continuous belt fed gas 

furnace. Brass is work hardened much in the same 
way as steel and possibly for a similar reason, accord
ing to the "amorphous-cement" theory. When the 
temperature of a cold-worked brass is raised gradually, 
the first change to take place is a relief of internal 
stresses, the displaced atoms in the elastically distorted 
space lattices return to their normal or equilibrium 
position. Thus a "light anneal" will relieve these 
stresses almost completely at a temperature of 400° 
F-500° F, while at the same time the strength and 
hardness may not only be preserved but slightly in
creased. Therefore "light annealing" is not sufficient 
for the purpose of softening the metal for further work. 
Higher temperatures produce the needed softening ef
fect with the greatest effect occurring between 500° F. 
-700° F. This softening process continues up to 
about 1600° F. but brass should not be heated above 
1400° F. since at 1400° F. brass is said to be "burnt." 

Therefore, operating conditions are limited to 1400° 
F. maximum temperature, but this exact temperature 
is seldom used since gas furnaces are difficult to con
trol precisely. To avoid this possibility the operating 
temperature is kept several degrees below the maxi-
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mum temperature. The amount of anneal is controlled 
by standard grain size comparison tests taken at reg
ular thirty minute intervals. The furnace load and 
the belt speed of the furnace determine the final operat
ing temperature. 

Oxidation from Annealing Removed 

Immediately following annealing the 1st draw com
ponents enter a train of continuous rotary pickling 
barrels. The usual sequence of the process is acid 
wash, neutralizing caustic wash, cold water rinse, lubri
cating tank, and then through a low temperature 
dryer which dries the lubricant. The case components 
then travel to the 2nd draw presses, where the opera
tion here performed is similar to the first draw opera
tion. 

The 2nd draw components are then washed and dried 
in preparation for the ensuing bump operation. The 
wash and dry operation consists of a caustic wash and 
a cold water rinse, and the drying of the component 
in a low temperature drier. This operation is neces
sary m that the bump operation requires a clean dry 
case. 

The bump operation merely flattens out the head of 
the case, and collects or "traps" the metal in the head 
by the _use of correctly shaped stem and punch com
bination. The operation is performed by a horizontal 
crank and toggle press in which the case component 
is fed forward on a bolster through an encircling die, 
and is held there by the incoming stem which acts as 
an anvil and the punch is brought forward by the 
toggle gear. 

This operation is a very important operation in that 
it is the only operation in which metal may be gained 
in the head of the case, and if not enough metal is 
gained at this operation, thin heads are sure to result 
in succeeding draw operations. Because of variations 
in the lots of brass and variations in the 1st anneal, 
the punch and stem have to be adjusted constantly 
in order that there will be a correct amount of metal 
in the head. 

You might still wonder why a clean dry case is 
necessary for this operation. If water or oil remained 
inside the case a hydraulic effect would occur when 
the stem and punch start the forming operation, and 
the metal would be forced out of the head rather than 
being retained and increased. 

Following the bump are the 2nd anneal, 2nd pickle, 
rinse and dry, 3rd draw, and 2nd wash and dry in 
that order. All of these operations are similar to those 
previously performed. 

As a result of three drawing operations, the mouth 
of the case component usually has an uneven mouth 
sometimes called a "lip," which is a result of an un
symmetrical case cup. It has been found that with 
continued drawing of a case, the lip will shear off, but 
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such shearing effects are hard on punches and dies in 
that they become scratched and scored to such an 
extent that they are no longer usable. To avoid ex
cessively high tool mortality, the case component is 
trimmed between the third and fourth drawing opera
tions. The actual trimming is done by an automatical
ly fed spinner and disc cutter lathe especially adapted 
for the trimming of case components. 

Following the trimming are 3rd anneal, 3rd pickle, 
rinse lubrication and dry. 4th draw, 3rd wash and dry 
and 2nd trim, which are similar to previous operations 
discussed except for minor changes in specifications. 

After all of these operations we now have a long, 
slender, thin-walled cylinder of brass. Now we must 
begin to form this cylinder into its final shape of a 
finished cartridge case. 

The first of these forming processes is the heading 
process, which really consists of several operations, 
namely, pocketing, heading, and head turning. Al
though, in case manufacturing heading refers to both 
the general forming and also to one particular opera
tion in the heading process. 

Pocketing and heading operations form the primer 
pocket, except for the piercing of the vent, sometimes 
called the flash hole. The operations are performed 
by horizontal-crack and toggle presses of the same 
type as were used in the bump operation. 

The pocket punch is cylindrical with its extreme 
end being spherical in shape. Thus, with the stem and 
the punch coming together, the end of the case is in
dented. The metal is further displaced to complete the 
primer pocket by the heading punch. The heading 
punch has a tool shape that not only finishes the poc
ket, but also flattens the head to its final shape and 
indentifies the cartridge. 

The pocketing and heading operations are critical 

operations in that the size of the primer pocket affects 

the function of the finished cartridge. If the pocket 

diameter is oversize. there is danger of blown primers, 

and if the diameter is too small, it is difficult to force 

the primer into position without detonating it, or caus

ing it to be "cocked" or flattened excessively, thus pro

ducing the possibility of two dangerous defects in the 

finished cartridge, namely leaky primers or misfires. 

Thus the operation is a critical operation, as are many 

of the others, in that the cause of defective ammuni

tion may be traced to some operation being performed 

improperly or slightly out of specifications. It might be 

noted here that all through the manufacturing process 

rigid inspection occurs after each operation, there be

ing over three hundred separate inspections from the 

start of the manufacture of a cartridge to the com

pleted cartridge. 

( Continued on Page 16) 
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After long, gruelling, tedious research, arduous hours 
spent in studying statistics, interviewing authorities 
and experts, reaching myriad analytical decisions, 
weeks reviewing the principles of the synchronou~ 
motor and the dynamometer, and "jellying," I have 
come to the conclusion that engineers are but definitely 
popular on the Stephens campus and vice versa, con
versely, and e pluribus unum. I have spent six years 
on the University of Missouri campus ( this does not 
necessarily mean as a faculty member), studying con
ditions, and three months on the Stephens campus 
studying ... period. I have at long last begun to 
suspect that the Engineers, whom we shall refer to 
hereafter as Eglebert for the sake of clarity, have 
acquired the fallacious notion that they are the only 
group in existence who comprehend and make use of 
the word study. I might even go so far as to report 
that countless times when I. as a Susie, referred to the 
art of getting assignments, I was met by loud, raucous 
horse-laughs from engineering friends. 

Can it be that engineers think that the Stephens 
motto is, "All play and no work is precisely what we 
do?"· Can ir- .be that they are unaware that libraries 
and study halls at Stephens are packed at all hours 
of the day w~th ·girls who are reading and studying 
far deeper volu~es than "Boobsey Twins in a Quan
dry?" Do engineers think all Stephens girls study 
and major in such courses as "The Principles of Peter 
Rabbit," "Introduction to Mother Goose," "Arith
metic Simplified," "Men as a Hobby," and "How to 
Cook in Two Steps"? I, frankly, am beginning to 
wonder what engineers take us for. Morons? 

DECEMBER, 1943 

by MARILYN TURNER 
Stephens College '45 

That's what I thought. Well, here's the situation 
as disclosed by my intensive survey. 

· To-wit: A Stephens Susan has just returned to 
North Hall after a recent encounter with a slide rule 
with man attached, namely Eglebert, who is, natur
ally, a Tau Beta Pi, A.I.Ch.E., A.S.A.E., Alpha Chi 
Sigma, A.S.M.E., Engine Club leader, a Chi Epsilon, 
Eta Kappa Nu, Pi Tau Sigma, and boy scout; who 
had just completed three leisurely years roving around 
the Shack, the Hinkson, and the Stadium parking lot, 
dropping in occa'sionally at Schlundt, the C.D., and 
Lela Raney Wood. 

Susie's eyeballs turn slightly askew as she relates 
the circumstances of the meeting to her three long
suffering colleagues, her roommate and suitemates re
spectively, and sighs, "Good-lookin'? I just drooled 
when I saw him." You know those engineers. Big, 
brown eyes, and muscles ... !! I haven't seen a build 
like his since- that last Tarzan movie at the Boone. 
I'm just mad for him, no less, and he made a date for 
Saturday night!" 

I can just hear your old brain cell registering, "Boy, 
that's Stephens for you." Sure, maybe once in awhile, 
maybe twice a day, you might hear something like 
that, but twenty minutes later, said same Susie, no 
hay, is probably hard at work solving an analytic 
geometry problem or making a study of wind direc
tion that would make any engineer's toupee stand on 
end. Despite Eglebert's portrait of them, the majority 
of Stephens girls take themselves and their work pretty 
seriously. 

And now for the date: 
Here comes Eglebert Engineer, with all the above 

mentioned mental and physical (whew!) attributes, 
over to the Stephens campus. (For those engineers 
who aren't familiar with the location, Central Dairy 
puts out a very good map.) After winning a struggle 
with an un-Godly equation of a locus, and a duel with 
a couple of stray ( and aren't they always?) electrons, 
Eglebert feels like a little recreation. He locates his 
favorite frail, and what does he spend his time doing? 
( Pull-eese, fellows ... ! ) 

Is it spent discussing some worthwhile item that has 
come to his attention, or talking over some interesting 
happenings in the realm of sports, or just simply talk
ing like a human? Heck, no. 

First he flashes a big, shiny fraternity pin on a slick 
sweater and yells a la cave man, "Dig me, Jackson, 
I'm a solid Sambo." This is closely followed by, "Reet, 

( Continued on Page 18) 
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Ernest Alder will be on his way to Officers' Candidate 
School at Fort Sill, Oklahoma, after he gets his degree 
in chemical engineering this month. He graduated 
from the ROTC in June and has been on active duty 
here on campus finishing his college work. He is in 
the anomalous position of being attached to the ASTP 
for rations and quarters but not being in it. 

Ernie, who is also known as Gus, was born and 
brought up in Elizabeth, New Jersey, but now his 
home is at Roselle, New Jersey. Just finishing a four
year engineering course in three years and four months, 
Ernie has been home only a total of nine weeks since 
December, 1941. Gus attended the Thomas Jefferson 
High School in Elizabeth. John Hochreiner, Ch.E. 
'40, was the person who influenced Gus the most in 
his choice of a school and subjects. 

While at M. U. Ernie was a member of Phi Eta 
Sigma·, honorary freshman fraternity, Pi Mu Epsilon, 
honorary mathematics, Alpha Chi Sigma, honorary 
chemistry, and Tau Beta Pi, honorary engineering. 
He also belongs to the AIChE and Engine Club. The 
night of the banquet of Tau Beta Pi when Gus was to 
be initiated all Gl's were restricted, so his steak was 
sent to him at the barracks. 

Fun that Gus remembers include St. Pat's celebra
tions guarding the columns and the law building. Some
thing he recalls with embarrassment was the all-school 
dance during the '41 St. Pat's fete when someone got 
him and his roommate blind dates who turned out to 
be lndian'S. 

Ernie's girl friend is a blue-eyed brunette from Ste
phens, who he has been going with for two years. Her 
home is at Belleville, Illinois, and Gus is sure that he 
knows just how much summer session studies inter
fered with travel to Belleville, and how much trips 
to Belleville interfered with the writing of reports. 
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by MARJORIE PEARSON 

Jay Gooch, who got his amateur radio license while 
in the eighth grade, came to M. U. to study electrical 
engineering to learn more about radio. His earliest 
effective use of electricity occurred at the age of nine 
when he wired the piano bench in order to observe the 
effect on his music teacher. 

St. Louis is one mile east of Maplewood, Missouri, 
Jay's home town. He attended Maplewood High 
School where he participated in football and track, as 
well as help to build the high school radio club station, 
W9QZT. Because he was enthusiastically using the 
station, he was once locked in the building until 
2 a. m. 

Jay is an inactive member of the Electronics Train
ing Group of the Army Signal Corps, and hopes to be 
assigned to radar work after he graduates next June. 
At Missouri U. he belongs to Tau Beta Pi and Phi 
Eta Sigma honorary fraternities, and is publicity chair
man for the AIEE, and treasurer of the Engine Club. 

With radio as his hobby as well as career, Jay has 
his own amateur station, W9YRV. During the sum
mer he did radio repair work, and at the present time 
is helping to install a campus radio station at Stephens 
College. He has had charge of some electronics lab 
exhibits in the EE laboratory during St. Pat's week. 

Jay's most embarrassing moment happened at his 
birthday party ( with cake) last month. He claims it 
is too embarrassing to mention-see "Around the Col
umns." 

As for women, he says he is far too young for that 
sort of thing. 
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Engine Club 
St. Pat's degrees were awarded to the following men 

at the Engineer's Fall Dance, by the Engineer's Queen, 
Miss Martha Martin: 

Knights of St. Patrick, Cum Laude: 
Fred T . Crookshank 
Robert E. Brown 
William D. Becker 
John D. Tendick 
Jacob J. Sosne 

Knights of St. Patrick: 
Claude Funkhouser 
Vernon Kuellmer 
Ernest A. Link 
E. G. Moneymaker 
Warren Weisz 
Ray Wilbur 

The Engineer's fall dance was held in the Electrical 
Engineering Ballroom, Saturday, Dec. 11. Approxi
mately one hundred engineers and their dates danced 
to record music in the atmosphere of the crystal ball, 
the slide rule program indicator, and the E.E. switch
board. 

The last regular meeting of the Engine Club featured 
entertainment from Stephens College. Everyone en
joyd the dances and songs given by the Stephens gals. 
( If you don't believe me, just ask Bob Roney.) 

The executive council, headed by Pres. Willhite and 
Chairman of the St. Pat's board Gastineau, are hard 
at work planning the 1944 St. Pat's celebration. Be
cause of the fact that the winter quarter ends so close 
to St. Patrick's Day, the annual celebration is going 
to be changed to an earlier date. 

The next regular meeting of the Engine Club will 
be held the first or second week after the start of the 
winter quarter. 

Alpha Chi Sigma 
Alpha Chi Sigma honored its pledges with a "steak 

and french-fries" banquet, the new men returning the 
favor by giving a brief dissertation on some so-called 
scientific subject. 

Starting the program, Don Hagerbaumer attacked 
the complicated problem of developing an equation 
for the coefficient of lipstick distribution. Such vari
ables as the pucker factor, pressure, and area were 
_correlated in deriving the final expression. Delving 
into the difficult problem of trapping a hydrogen mol 
by using a quantum mechanic, Leon Golfin came up 
with a unique solution. 

Trapped on a desert island with nothing but· a 
calculus book, a fifth of scotch, and a beautiful girl, 
Ernest Link related how he handled the situation. 

DECEMBER, 1943 

by DAN MILLER 

There is still some question as to just what he did 
do when that fifth of scotch he was so aptly using 
ran out. 

Combining agriculture with engineering, Wilfred 
Bekerbrede cleverly used diagrams to disclose the 
intricate method of milking a hydraulic ram. Turning 
to the social aspects of college life, Dave Grimes ex
plained, in all too clear detail, why a Lindenwood 
College girl is more attractive than a Stephens girl. 
The fact that he had a Stephens date that evening 
mad~ his task all the more embarrassing. Lester Eime 
terminated the talks by an intricate graphical analysis 
of the seven methods of kissing. 

In a brief talk to the new men, Dr. W. T. Schrenk, 
district counselor of Alpha Chi Sigma, told of some 
of the values and advantages that may be derived from 
further associations in the fraternity. 

Dean and Mrs. Curtis acted as chaperons for the 
members and their dates. 

Tau Bela Pi 
Professor Max Wolff of the History department 

spoke to the new initiates, actives, and faculty mem
bers of Tau Beta Pi at the fall initiation banquet held 
on November 27 at the Harris Cafe. His subject, 
"Technique and Civilization," was one of great cur
rent interest to all because he brought out the fact 
that had the engineers and scientists who invented 
the present machines of destruction realized their fu
ture effect on civilization in a world at war, they might 
have exercised more care in presenting them to the 
world. He went on to explain the need for inventors 
to be able to look ahead and predict the social results 
of their achievements in the realm of science. 

After his thorough presentation of this somewhat 
controversial subject the floor was opened for anyone 
to express his own views on the subject and to ques
tion the speaker. Dr. Wolff, who has recently come 
to this country from Europe, was able to give interest
ing applications of his subject to the present conflict. 

The banquet followed the formal initiation of the 
following new members of the organization, who were 
introduced to the audience by John C. New, the toast
master: Ernest Alder, Bill Becker, Bob Holden, Bill 
lshimoto, Bob N aka, Koho Ozone, Dave Gross, Carl 
Tamaki, and George Tretiak. 

A.S.M.E. 
Thirty-one students and three members of the 

Mechanical Engineering faculty recently made a trip 
by automobile to Centralia, Mo., where the Chance 
Manufacturing Plant and the pumping station of 
the Eastern Panhandle Pipeline Co. were inspected. 

( Continued on Page 16) 
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Just a sample of the kind of machines we build: A hydraulic turbine which will apply 
l:i0,000 horsepower to America's war effort! 

TWO BIG JOBSI And Allis-Chalmers k 
helping do both. This unusual compan~ 
makes 1600 industrial produds-everytting 
from equipment that helps make and shape 
steel and aluminum for U. S. airplanes hi 
giant turbines for U. S. power plants. 

THAT SUPER CARGO PLANE is like something out of the future. You didn't ex• pect to see it for years. Y ct there it is .. , 
America's great industries are cramming years of aviation advancement into months And .Allis-Chalmers is working at top sped to help them produce more and better planes,. 
Huge Allis-Chalmers turbines help gen 

erate the tremendous electric power needed. 
A-C motors, drives, controls keep production flowing ... and Allis-Chalmers also pro

duces equipment for making aluminum and removing precious magnesium from the sea. 
1600 different industrial products come 

from this one company. And Allis-Chalmers engineers are helping plane makers and other manufacturers produce more, not just with new machines-but with machines on hand/ 
It's a tremendous job-and out of it AllisChalmers men and women are gaining experience that can mean better peacetime planes, better peacetime goods of all kinds. 

ALI.ls-CHALMERS Mro. COMPANY, MILWAUKEE, WIB. 
One of many Allis-Chalmers transformers that help transmit vital electrical power to U. S. war plants. 
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CHEMICAL PROCESS 

EQUIPMENT 
CRUSHING, CEMENT & 
MINING MACHINERY 

VICTORY NEWS 
A-C Maintenance Booklets Now In 
Spanish, Portuguese! More than 
200,000 Allis-Chaliners booklets on wartime maintenance of motors, pumps nnd rubber V-belts hn ve been requested by men in industry whose job it is to keep machines running. 

So great a demand has also come from South American countries that these booklets are now being printed in Spanish and Portuguese. 
They are packed with prnctical information which is particularly helpful in training new men for the important job of making motors, pumps and rubber V-belts Inst longer during this criticnl war period. Write for your copies (English, Spanish or Portuguese) today. 

Good Neighbors get together! The picture above shows Allis-Chalmers equipment ready for an important road-building job near Rio de Janeiro. 

A-C Aids Ship-Building Programs 
America'sshipyardshavealreadysmashed every ship-building record in the bookand production of merchantmen and warships is still climbing.· 

A-C is one of the companies which is feeding these yards. It supplies a larger variety of equipment for ships than any other company in the U.S.A. 
Belts, blowers, castings, condensers, control devices, generators, motors, turbines, rudders, complete hull sections, transformers, pumps are just a Jew ol the items which we are supplying. 

FOR VICTORY 
Buy United s1ae.s War Boncla 
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ABOUND THE COLUMNS -
by SLAPSTICK SAM 

Now that everyone has had his fill of turkey and all 
the fixin's, we still wonder if Prof. Wood accepted all 
the invitations to eat Thanksgiving dinner at Crowder 
Hall that were given by his fluid mechanics class. 

Speaking of things to eat, it seems that certain 
Electrons think that the way to a successful grade is 
not to bring the teacher apples, but to bring him 
golden bottles of the choicest product of the brewers' 
art .-How does one become a teacher, Frank? 

Jay Gooch spent his 21st birthday running around 
the campus, minus his pants, yelling, "Today, I am a 
man!" in some new language, or maybe he was just 
telling his brother Electricals what he thought of their 
hanging his ever-lovin' pants to the top of a telephone 
pole. 

Have you seen the beautiful new slide rules the 
Army Specialized Trainees have been given by their 
Uncle Sammy? They are really something to write 
home about. Slide rules are getting so hard to get that 
most instructors keep one A. S. T. P. man busy sliping 
out the answers for him since his slip-stick has gone 
to war. 

The Electrons are going into their third and final 
8 week semester. There will be more than one sad 
Engineer when they take this bright spot out of the 
Engine School in late January. 

Several of the fellows are getting awfully confused 
over the fact that their mechanics profs say that a 
couple is two forces going in opposite directions. "Of 
all the couples we have seen, both forces have been 
going in the same direction-toward the Shack," says 
that masterful mechanical, Jim Eberhardt. Oh, for 
the brain of a mechanical! 

The famous "L. S.-M. F. T." has been replaced by 
the advanced engineers of the A. S. T. P. by "D. L. F." 
The letters, in case you haven't been told, mean "Days 
Left till Furlough." These boys have shown that they 
can do something besides slip a slip-stick; they are un
defeated on the basketball court, having defeated 
Squadron A of the Army Air Forces and the basic 
A. S. T. P. outfit. It's swell to see that the fellows 
have gotten right into the spirit of 01' Mizzou by 
attending the meetings of the various engineering so
cieties and by being active in all the other functions 
of the school. More power to you, fellows. 

Speaking of functions, the "Law Barn" has had its 
fall house warming for this year. Some of the Loyal 
Sons of Erin decided that it would make a swell bon
fire one night on the way home from the Shack, but 
that "d---n" concrete wouldn't burn any better this 
year than it has in years of the past. Better luck next 
year. 

If Robert Roney gets as deeply engrosse( in study
ing Alternating Current Machinery as he di~in noting 

(Continued on Page 18) 
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TELEPHONE lines from poles to homes 
take a terrific beating from old man 

weather. And with wire for replacements 
drafted for military use, existing lines 
must be kept in good condition. 

Asphalt coating applied in time keeps 
out moisture, chief trouble maker on tele-

phone lines. Without lowering the wires, 
this trolley painter speeds the coating
helps recondition 50 lines a day. 

This simple "stitch in time" helps keep 
communications open to the homes 
of America - and saves critical· 
materials for vital war weapons. 

W a, calls keep Long Dutance lines busy . .. That's why your call may be delayed. 
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AMMUNITION 

( Continued from Page 8) 

After the heading operation, the cases are given a 
4th wash and dry, and then pass to head turn ma
chines which cut the extractor groove on the case. 
These head turn machines are simply automatic 
lathes, equipped with specially designed chucks and 
cutting tools for cutting the correct angle and chamfer 

on the case. 
The head is now formed. In order to complete the 

case the case component must be given a taper, which 
is almost universally common in small arms ammuni
tion. In preparation for the taper, the case must be 
annealed. This annealing is not a complete anneal, 
but a body anneal, performed in a small screw type gas 
furn ace. The body of the cases are annealed for a 
length of approximately one and one-eighth inches 
from the mouth while the head of the case is water
cooled while moving along the screw in front of multi
ple burners. 

The case is then lubricated and is now soft enough 
for the taper operation. The tapering of a case is 
performed by a vertical crank type machine whose 
ram is equipped with a multiplicity of tapering dies 
and a station dial disc which holds the case upright 
while the tapering die shapes the taper on the case. 
Then, by cam action the dial disc is moved to the next 
station where the next stage of tapering occurs. 

Thus the case is practically finished . The case is now 
cleaned by a 5th wash and dry, trimmed to its final 
length and then given a low temperature stress-relief 
anneal. This anneal is to relieve any remaining strains 
in the case that would produce a case crack upon fir
ing. A case crack might disrupt the use of the gun 
either momentarily or for some time, in which case 
the operator would be at a serious disadvantage if he 
were facing the enemy. 

After the stress anneal, the case must be pickled, 
rinsed, and dried. Then the mouth of the case is an
nealed in preparation for the assembling of the cart
ridge case and the bullet. 

Thus the case is completed. From the operations 
mentioned, you can see that the manufacture of cart
ridge cases has become an assembly line process. It 
requires the maintenance and operation of intricate 
machinery. These processes are constantly being im
proved by the skill of our engineers, and it is through 
these improvements that we will attain increased quan
tity and quality of ammunition. Thus, man wages war 
not only on the battlefront but in the factories as well. 

One of the bus companies recently received the fol
lowing letter: 
Gentlemen: 

I have been riding your buses for the past few 
months and the service seems to be getting worse 
every day. I think that the transportation you offer 
is worse than that enjoyed by the people a thousand 
years ago. 

Yours very truly, 
Martin Obert 

Of course the bus company replied. · 
Dear Sir: 

We received your letter and believe you are some
what confused in your history. The only transporta
tion a thousand years ago was on foot. 

Yours truly, 
The Bus Co. 

A well-built girl is like a three-ring circus-a fellow 
doesn't know where to look first. 

"Are you a college man?" 
"No, I got kicked by a horse." 

Fresh: "How about a date tonight?" 
Senior Coed : "Sorry, I can't go out with a baby." 
Fresh: "Oh, excuse me, I didn't know." 

BUY 
WITH CONFIDENCE 

at 

LaCROSSE LUMBER COMPANY 
408-10 BROADWAY 

COLUMBIA, MO. 

•RIH«~f!i& 5' 
TIIADl:0 MARK 

CAMPUS BARBER SHOP 
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Across from Jesse Hall 
Phone 3857 

State Health Inspected 
Saturday Closing Hour: 7 P. M. 

R. P. Bulick, 
Proprietor 
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1. BETTER STEELS! This country needs aircraft that fly 
hi gh and far ... and hit hard. It needs ships in great 
numhers. It ner,ls tanks that can lake it when the go ing 
gets tough. It needs equipment to outperform an y on 
earth. All these things require many spec ia l steels. Such 
steels with nee,led properties are created through the 
u se of alloys. Basic peacetime resea rch hy ELECTRO 
METALLUIIGI CAL COMPANY, a Unit of ucc, has devel
oped many imporlant steels and the alloys lo make them, 
such as rhromium, sili con, manganese, vanadium, tung
sten, calcium, and columbium • • • all vital today. 

2. STAINLESS STEELS! The development of steels of high 
chromium content gave designe rs and engineers a whole 
family of new mate rial s with which lo work. Such steels 
resist rust and corrosion, and are easily kept clean. They 
are essential in the food industry. Possessing great 
strength in add ii ion to the ir corrosion resistance, they 
save weight in tra ins and planes. They have hrought 
improvement s in the oil, chc1nica] , textile, and othe r 
fields . •. with resultant sav ings lo yo u. Low-carhon ferro• 
chromium, an Eleclromet development, is essential in 
the large-sca le production of stainless steels. 

UNION CARBIDE AND 

:S. NEW NATIONAL RESOURCES I 'I\mgsten and vanadi. 
um are essential lo steelmaker,. Long before war douds 
loomed, many felt that more of this country's domestic 
sources of these metals should he developed. Engineer
ing research by UNITED STATES VANADIUM CORPORA• 
TION, another UCC Unit, found efficient ways of refining 
low-grade ores. This enahled U. s. VANADIUM to revital
ize old mines with new mills and metho,ls, and make 
America less dependent on foreign sources for her in• 
creased need• of tungsten and vanadium. 

4, BUILDING TOWARDS THE FUTURE! Alloy steels 
offer still greater promise for the future . Bridges and 
othe r structures will he made still lighter, stronger, and 
longer-lasting by wider u se of some of the steels with 
which engineers are already experienced. Trains, trucks, 
and aircraft will be made lighter, stronger, faster, and 
safer. Beller cars and tractors, homes and home equip• 
m ent will be made through their u se. 

Unit, nf UCC do not mal.-e , tee/. The_v do make Jerro-allo:v, used 
lo purify and !lir-e special properties to steel. 1'hey also make non
ferrous allo_vs wl,ich, /,ecause of their exceptional re.,istance to 
wear, heat, and corrosion, are u.-.ed as cutting too/.,c, hanl -facing 
u'eidinp. rods . and for other purposes. UCC r eM!fircl, and de1.:elop
m e11ts mean et-er-new and improved alloys for industry • • • and 
etJier.beucr producls jor you. 

BUY UNITED STATES WAR BONDS AND STAMPS 

CARBON CORPORATION 
30 Ea•t 42nd Street (00 New York 17, N. Y. 

Principal Products and Units ill the U11ite1l States 

ALLOYS AND MffALS 

Elrctro l'lt•t •llurjl:lt' ■ I Company 

Baym•11, StclHte Company 

IJaitcd Statea V anadham Corporatloa. 

CHEMICALS 
Carbide and Carbon Chrmle■b Corporation 

ELECTRODES, CARBONS AND BATTERIES 
Na&ioaal Carbon Comp■nr, lac. 

INDUSTRIAL GASES AND CARBIDE 

Tht? l.inde Air Produ('t" (:ompany 

The Oxwc•ld Railroad S1·n·ice Company 

The Prcat•OaLitc Company, Inc. 

PLASTICS 
Rak,•lh,• f:orpor11tlon 

Pla!<tlrs Divl!<ion of C:.orhlde and Carbon 

Cbcmicala CorJ>oratioa 



AROUND THE COLUMNS 

( Continued from Page 14) 

the intricate movements of Miss --- as she did her 
exotic tap dance at the last Engine Club meeting---
well, it's easy to understand why he has around a 4.00 
grade-average. 

Incidentally, the Stephens performers had a little 
competition when the Electrons walked in.---Please 
don't fight over us, girls!! 

One of the fellows at the S.A.E. House wants to get 
engaged to one of the Electrons, so to get part of the 
money, he auctioned off his electric razor for $40. 
-Love wins again! 

And so, in signing off for December, we would say 
"Merry Christmas" and see you "Around the Col
umns." 
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Cutters Give You More Production 
-When You Give Them More Care - . 

Make cutters last longer and serve better by 
correct handling and sharp
ening as weH as by proper 
care in operation. 
Cutten •re sc•rc• the.. deys - they 
nnd utr• c•r• so th•t the productl011 
requlremenh for our •mred forCft . cen 
be m•lnt•lned. 

BROWN & SHARPE -
CUTTERS 

Flowers Make the 

PERFECT XMAS GIFT 
Leave your order NOW for delivery in 
Columbia or anywhere in the United States 
or Canada. 

STORE 
16 S. 9th 

GREENHOUSE 
West Blvd. 

STEPHENS SUSIE 

( Continued from Page 9) 

reet, I'm bakin' on the Bunsen burner. Zoot, kid, ya 
torture me!" 

Well, after all, what's a gal supposed to answer to 
that? Certainly this is no time to call it to his atten
tion that she is a Phi Theta Kappa. a Chi Delta Phi, 
Civic Association officer, member of the Stephens 
Honor Roll who has an H average ( that's E in en
gineering parlance), and that Eglebert is insulting her 
intelligence. A man's a man for a' that an' a' that, 
plus some, and a girl doesn't have a chance to get an 
engineer every day. If she isn't careful, she'll end up 
with the Air Corps. ( Sounds good!) 

So, the best policy for Susie is to hide herself under 
a Southern drawl and make the most of it, hoping 
that it's nothing contagious and he'll grow out of it. 

Their date is doubtless a refreshing interchange of 
ideas. Eglebert says, "Ya send me, Susan. I can't 
cater to corn, but ya're sharp tonight, woo, woo." 

Whereupon, Susie cleverly retorts, "Why. Ah doan 
know what yo-all mean, sho nuff, honey-chile." 

This goes on for any number of hours, depending 
on what the bill of fare is at the Uptown or Varsity, 
depending on Eglebert's financial status, and the suf
fering that both can bear in one short period of time. 

At last, Eglebert goes back to the M. U. campus, 
curls up in the Shack with a beer, a cloud of smoke, 
and his buddy. 

"I just had a date with a Stephens girl," he says 
sadly, "Just like all the rest, beautiful but dumb. She 
talked as though her mouth was full of yams, corn 
bread, and 'lasses. I'll bet she couldn't even give the 
formula for water." ( Author's note-H,O.) 

Buddy, of course, agrees with Eglebert that Susies 
are long on looks but bird brains mentally. At this 
point a lawyer enters the Shack, and the boys natur
ally leave. 

Back in the Windsor tearoom, Eglebert's Susie, a 
Tri Alpha, dunks doughnuts in her coke with good old 
Roomey and discusses masculine merits. 

"Yes, the date was all right, but I thought that with 

an engineer I could at least let my hair down and have 

a serious conversation. I can still taste cotton ·from 

that Southern drool I used to counteract his double

talk. I guess those slide rules and study-worn looks 

are just for effect, and Dean Curtis." 

This lengthy ( or at least it was lengthy B. C.-before 

censoring) discussion has cleared up numerous prob

lems, but I wish to make a parting statement. The 

moral of this story is that the ten of us Susie who do 

study want to get a little recognition for it. 
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WAR 
has exploded the German chemical myth 

This is the Chemical Age and many people believe that 
Germany is the chemical nation. Yet history shows that 
the synthetic organic chemical industry really started in 
England, got much of its early impetus in France and has 
reached its greatest development right here in America. 

Germany undoubtedly contributed vast research ... 
and vast propaganda . . . but she made the mistake of 
trying to make it a German monopoly, through Govern, 
ment subsidies and control. There is a profound lesson for 
us in that. 

The American chemical industry, operating on private 
capital, has pulled out of the test tube miraculous new 
medicines to save life, super-powerful explosives to over
throw dictators, marvelous new materials that Nature 
never dreamed of. America now has the greatest organic 

chemical industry in the world. 
Koppers is one of the great raw materials sources for 

the chemical industry. Coal tar chemicals go into the 
new explosives, into the new wonder-working medicines, 
into the new plastics, into more productive agriculture. 

Koppers is the largest builder of coke ovens, in which 
coal is processed to yield raw materials for the coal tar 
chemical industry ... it is one of the largest producers and 
distillers of coal tar ... one of the foremost designers and 
builders of recovery plants from which come the materials 
for use in medicines, explosives, plastics, synthetic 
vitamins, synthetic rubber and other chemical wonders. 
An affiliate of Koppers is one of the largest independent 
coal producers in America.-Koppers Company, Koppers 
Building, Pittsburgh, Pa. 

KOPPERS 
QHE INDUSTRY THAT SERVES ALL INDUSTR!) 

jJ 
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UPTOWN 
THEATRE 

Sunday Thru Wednesday 
Dec. 12-15 

JOHN WAYNE - MARTHA SCOTT 

in 

"II OLD OKLAHOMA" 
THE PICTURE YOU'VE WAITED FOR 

Black & Veatch 
Consulting Engineers 

E. B. Black 
A. P. Learned 

J. F. Brown 
H.F. Lutz 

W. D. Thompson 

E. L. Filby 

4706 BROADWAY 

N. T. Veatch, Jr. 
R. E. Lawrence 

F. M. Veatch 
C. I. Dodd 

G. C. Brewster 

B. F. Steves 

KANSAS CITY, MO. 

15% IN TRADE 

DURING OUR 

43RD ANNUAL REBATE SALE 

Dec. 13 to 18 Inclusive 

Let your rebates do your Christmas 
shopping at your 

• 

UNIVERSITY BOOK STORE 
Southeast Corner of Jesse Hall 

ORGANIZATIONS 
( Continued from Page 11) 

Upon arrival at the Chance Plant the party was divid
ed into groups of six each and each troup was assigned 
a guide. This was done so that everyol'le could. hear 
the explanations of things observed. 

The main products of the Chance Co. are power 
line tools and accessories. Airplane parts and bomb 
lugs are also manufactured at the present. Among 
the power line products are guy wire anchors, anchor 
rods, special wrenches, power cable suspension links, 
extensible line handling tools ancl conductive fastening 
clips to facilitate rapid attaching to a live wire. 

In the foundry there was a cupola furnace used in 
melting scrap iron to be used in iron castings. Facili
ties were also present for brass and aluminum casting. 
The brass castings were mainly for electrical equip
ment while the aluminum castings were mainly air
plane parts. 

Six horizontal, double-acting four-cylinder gas en
gines were at the pumping station for the purpose of 
compressing natural gas. The engine compressor units 
were similar to a horizontal "H." Two cylinders and 
a displacement type compressor were connected to the 
same rod and the other two cylinders and another 
compressor were likewise connected to a rod on the 
other side of the "H." In between there was a fly
wheel, seventeen feet in diameter and weighing nine
teen tons. The gas cylinders were 24" in diameter and 
had a 36" stroke. The power output per flywheel was 
1300 H.P. Also being installed as auxiliaries were two 
vertical 1000 H.P. gas engines. 

SELF SERVICE 
at 

GAEBLERS 
BLACK and GOLD INI 

Gives You 

Prompt and Efficient Service 

HA VE YOU TRIED IT? 
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We know what's happening on your campus 

Here's what's cooking on ours 

We're very much aware of what you are doing. 

It's because we are grateful that we want 

to tell you this. 

You've never known industry-not really 

well. It's probably still a vague place that 

makes things you buy. You probably think 

of us as just a place aluminum comes from 

• . . the aluminum that makes the planes you 

are going to work with. 

But we're people--fathers and older 

brothers, mothers and sisters, doing the most 

interesting work we know. 

When you come back you'll see this other 

side of industry.You'll see people figuringout 

what they can do to make a better world, and 

you will want to join them, doing something 

to make the peace rich and worth the fight. 

There will be a great many things to be 

done. A lot of them will be done with 

aluminum. 

Think of all the things the world is going 

to want in a hurry. A great deal of them will 

be shipped by air. So they'll be as light as 

possible. That's one reason why they'll be 

aluminum. 

Millions of things are waiting for some

one to make them lighter or more resistant 

to corrosion, brighter, prettier, cheaper . 

They'll be made of aluminum, too. 

None of that can start till the war's over. 

But just as soon as our wartime job is done, 

we mean to make aluminum make a lot 

of jobs. 

And that's what's cooking on our campus. 

We're studying right now ways of making 

those jobs. Some of them, we hope, will be 

right here at Alcoa Aluminum. Still more 

will be in industries using aluminum for the 

first time. Wherever they are, they should 

be exciting. 

A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF 

DECEMBER, 1943 

ALCOA ALUMINUM 
• This message is printed by Aluminum Company of America to help people to 
understand what we do and what sort of men make aluminum grow in usefulness. 
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TURBO-SUPERCHARGERS 

(Continued from Page 6) 

per hour for the impeller blade tips. Early efforts to 
drive gear superchargers from the end of in-line en
gines were unsuccessful because the inertia force caused 
a "whipping around" in the connections. To eliminate 
these vibrations methods of flexibility, including vari
ous types of clutches, have been devised. 

IWLU. . 
MON 
~ 

· ,wL,,,,
IN.IIQ'Olt 
NOZZU 

c:=<> Allt•l'WL 
MIXNIU 

c:,,j;, 7t> /IIIANll'OLOS 

CU TAWA Y VIEW OF A SUP ERCHARGER 
I 

In the turbo-supercharger materials present the 
greatest problem; this problem is encountered in the 
turbine end. The force on a turbine blade, or bucket, 
rotating at 25,000 revolutions per minute is the weight 
multiplied 70,000 times. This means that a bucket 
weighing 0.01 pounds has a force of 700 pounds pull
ing on its radially. In the bucket considered, this rep
resents a stress of 26,500 pounds per square inch. In 
addition to this great speed, the turbine blade tips 
operate at a red heat . This necessitates a metal that 
will withstand these high temperatures and yet give 
satisfactory service. An interesting sidelight of the 
turbo-supercharger is that while the turbine blades are 
operating at 1500° F., the impeller only a few inches 
away may be operating at -70° F. 

Failure of turbine blades through sychronous vibra
tion is prevented by fitting the blade tips tightly against 
each other when cold. Thus, when the metal is heated, 
it expands, providing an even tighter fit, uniting the 
blades and preventing vibration of separate blades. 

The most elementary type of supercharging is that 
satisfying sea level requirements. In this system, how
ever, power output drops rapidly with altitude. The 
single-speed, single-stage type of supercharger involves 
loss of power for the take-off, but thereafter power out
put increases up to the critical altitude when it drops 
much the same as in the above case. The two-speed, 
single-stage supercharger with a mechanical clutch 
has the advantage over the preceding type because 
it has more power for take-offs . The variable-speed, 
single-stage system uses a hydraulic clutch to obtain 
the amount of slipping desired, thus obtaining variable 
speed. The two-stage system of supercharger may be 
regarded as two separate superchargers, one being in 
operation continuously while the other is engaged when 
necessary, either by a mechanical or a hydraulic clutch. 

This system has the advantage of intercooling the air, 
thus preventing the harmful detonation-promoting of 
air which was heated during compression. A recent 
development is the two stage, two-speed supercharger, 
largely responsible for the success of the North Amer
ican Mustang fighter plane. This fighter has recently 
distinguished itself by enabling pilots to destroy loco
motives in the European theater of war. This super
charger with its two impellers compresses the air to 
six times the pressure of the surrounding atmosphere, 
and enables a plane to fight at an altitude two miles 
higher than otherwise possible. 

The exhaust-gas-driven system of supercharging, 
used by the turbo-supercharger, delivers a higher power 
output, with the use of intercoolers than any of the 
other supercharging systems. The speed of the turbo
supercharger is regulated by the pressure require
ments. Thus a low pressure permits a by-pass valve 
to open, by-passing more exhaust to the turbine in
stead of allowing it to be discharged to the atmosphere. 
Prominent American warplanes, using two stage su
percharging with the initial stage driven by exhaust 
gases, are the Consolidated Liberator, the Boeing Fly
ing Fortress, the Lockheed Lightning, and the Republic 
Thunderbolt . 

Intercooling becomes necessary at an altitude of 
12,000 feet. Besides being an efficient heat exchanger, 
the intercooler should permit as small a pressure drop 
as possible because the air must then be recompressed 
before being sent to the engine. This recompression 
would be an extra burden to the supercharger. 

C~rbuntor 
Air-Scoop 

(&_~ ~\ AUXILIAI~ ST AOI 

TUIIO DI IVING UNIT 

Air must get on board the airplane somehow. To 
do this it must receive energy. This is usually accom
plished by using a snout-like opening to scoop up the 
air. The relative speed of the air with respect to the 
plane is approximately the air speed of the plane, 
since the force required to obtain this velocity is pro• 
vided by the motion of the plane. However, restriction 
in air passages lower this relative velocity somewhat. 
If the passageway of the air is so designed, with a min
imum of resistance to air flow, to convert this velocity 
of intake air to air pressure, there is already a pressure 
rise which is beneficial since it saves the supercharger 
just that amount of work. 

Since supercharging is definitely advantageous it 
would seem that there would be no such thing as over
supercharging or "over-boosting." However, nothing 
is further from the truth. Overboosting takes place 
when the inlet pressure to the cylinder is great enough 
to be conducive to detonation; this is an entirely un
desirable condition which would eventually lead to 

THE MISSOURI SHAMROCK 



failure of the engine. Thus sea level ratings of aircraft 
engines are not limited by their capacity to develop 
horsepower but rather by their ability to withstand 
thermal and mechanical stresses. For instance, an en
gine ordinarily rated at 1,000 horsepower with single
speed, single-stage supercharger could develop 1,600 
to 1,700 horsepower with full throttle. 

An example of the benefit of a supercharger is , the 
performance of a Liberty engine on Pike's Peak in 
1917. An expedition was sent to this peak, which has 
an altitude of 14,109 feet, to test a supercharged Lib
erty engine. The engine produced 350 horsepower 
when tested at Dayton, Ohio. At the summit, operat
ing without a supercharger its output was only 230 
horsepower. With the turbo-supercharger attached, 
however, the output was 356 horsepower. 

At present an airplane with a turbo-supercharger 
has a critical altitude of 28,000 feet. This means that 
it has full sea level horsepower up to this altitude. 
However, at this altitude resistance is so much less 
than at sea level that the plane will have a greater 
air speed than at sea level. In addition, the service 
ceiling or the greatest altitude at which the plane 
can successfully operate, is much higher than the crit
ical altitude. For a supercharged plane the service 
ceiling is in the vicinity of 40,000 feet. Since the serv
ice ceiling of an unsupercharged plane is about 25,000 
feet, it may be seen that the airplane booster is def
initely worthwhile, and is playing a great part in de
termining the outcome of the present war. 

DECEMBER, 1943 

Wntten by professionals for 
students . . these Higgins 
books give you the drawing 
and lettermg techniques of 
famOW\ artists and illustrators. 

Tec'-«,ues: 37 pp., 100 Illustra
tions, pen and Ink drawing 50c 

Script Ofld Mottuscripf Lefteriltg: 32 
fascinating script alphabets 50c 

Your stal1onery or art sup• 
ply store has them. Or write 
to us. 

HIGGIDS m" co .. ,~c. 
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Any similarity between these jokes and any other 

jokes either living or dead is purely---

Silence. 
More silence. 
Strained Silence. 
He: "Aren't the walls unusually perpendicular this 

evening?" 

GAS OVERCOMES GIRL WHILE TAKING BATH 
Miss Cecilia Jones owes her life to the watchful

ness of the elevator boy and the janitor of the hotel 
where she was stopping. 

He kissed her in the garden
It was a moonlit night, 
She was a marble statue
He was a little tight. 

Of all the seasons of the year, 
I like the summer best. 
It isn't that the girls are sweet, 
But just the way they're dressed. 

Fat pedestrian ( knocked down by a car): "Couldn't 
you have gone around me?" 

Motorist: "I wasn't sure whether I had enough 
gasoline left to make it." 

Econ. lesson for today: Girls without principle draw 
considerable interest. 

Visitor: "Is Solomon in?" 
Wife No. 946; "Yes, all in." 

A small-town contractor, on a business trip to the 
city, boarded the sleeper and pulled back the cur
tains of his berth. He was extremely surprised . .. to 
find two most personable blondes ensconsed there. 

After checking his ticket to make sure that he 
wasn't wrong, he said: "I deeply regret this, ladies, 
but I am a married man . . . a man of respect and 
standing in my community. I couldn't afford to have 
any breath of scandal touch me, I'm sorry--but one 
of you will have to leave." 

Coed: "Darling, are you sure it's me you're in love 
with and not my clothes?" 

Civil: "Test me, darling!" 

Stephens date: "Am I the first girl you have ever 
kissed?" 

Hostetler: "Why-er-a I don't know. Your face 
seems familiar." 

• • 
by FRED REAGEL 

She: "Whenever I'm in the dumps, I get ·myself 
another hat." 

He: "I wondered where you got them." 

You can lead an engineer to water, but why disap
point him. 

"Another combination shot," said the coed as she 
leaned too far over the billiard table. 

THE NEW INCOME TAX FORM 
a. How much did you make last year? 
b. How much do you have left? 
c. Send b. 

Holden: "Is this ice cream pure." 
Waiter: "As pure as the girl of your· dreams." 
Holden: "Gimme a package of cigarettes." 

A woman visitor to the London Zoo, asked a keeper 
whether the hippopotamus was a male or female. 

"Madam,'' replied the keeper sternly, "that is a 
question that should be of interest only to another 
hippopotamus." 

Lindenwood: "Quite a few of our graduates are 
now working girls." 

Stephens: "Well, quite a few of ours are working 
men." 

CHEAP MONEY, DEER MONEY! 
Danzer and Blitzer were tired of life in the forest 

and headed for the city. On the way they met a 
young doe, and, in answer to her query told her they 
were going to the city to make some dough. "Well,'' 
she said, "I'd like to go along-I wouldn't mind mak

ing a couple of bucks myself." 

The other day, a young Civil Engineer staggered 
into the Infirmary with a glazed, insane look in his 

eyes and babbled out the following story: 
With meticulous care he had set up the transit and 

placed it in perfect adjustment. Here at last was his 
big opportunity and he wasn't going to muff it. He 
still had time to clean the lens and t~e eye-piece care
fully before operations commenced. At last the big 
moment had arrived! Turning the plates through the 
proper angle and adjusting the telescope to the proper 
inclination, the surveyor squinted through the instru
ment. With a cry of disappointment, he staggered 
back, his notebook dropped from his hands; alas! all 
was lost. Trying desperately to muster his senses, he 
muttered aloud, "Dammit! She pulled her shades 

down again." 
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or po:Jt-war JueeeJJ 
LEARN TO KNOW YOUR BEARINGS NOW 

You may not get into this war, but there will be another tough 

struggle awaiting you when Victory has been won and the job of recon

struction begins. You probably will graduate right into the midst of the 

most severe competitive situation our country ever has known. 

Then, as a full-fledged engineer, you will have the responsibility of keep

ing your company's products ahead of those of competitors by giving them 

greater speed, precision and endurance; lower operating and maintenance costs. 

That's where your specialized knowledge of Timken Bearing design and 

application will pay dividends; for you will be in position to meet any and 

every bearing condition with complete protection against friction; radial, 

thrust and combined loads; and misalignment of 

moving parts. 

Begin to acquire that knowledge now-while there still 

is time. Timken engineers will be glad to help you. 

The Timken Roller Bearing Company, Canton, Ohio. 
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edito.ticd-
ASSET OR LIABILITY? 

When war was declared against the Axis on Decem
ber 8, 1941, the students of engineering became en
gulfed in a fog of rumors and conjecture. We were 
wondering what our role was to be in the great struggle 
ahead . "Were we to be enlisted en masse into some 
branch of the armed service? Were we to be accel
erated in our program so as to graduate in two years?" 
Every student who was here at the time remembers 
the general disorder and indecision prevalent over the 
situation. Back of all of this was the desire to "do 
something about it." 

This urge to "do something about it" naturally 
brought up the question as to just what should be 
done. This is the question which was not so easy to 
answer. Logically the course of action should be that 
which would use the man to the best advantage to 
bring about victo.ry. Every engineer wanted to be an 
asset and not a liability. 

No one completely disregards what his acquaintances 
will think of him if he pursues some particular path. 
The scrutiny of the home town is often critical but 
not always based upon the firmest logic. This is not 
to infer that those who joined some branch of the 
armed forces tempered their decision with this point 
in mind. No doubt they made their decision from a 
purely utilitarian point of view. Since this is a dem
ocratic country, every man must consider his position 
and evaluate himself in the light of the common wel
fare of the nation. 

Let us look at those of us who rema111 111 the col

lege of engineering as civilians. There have been some 
who believe us to be draft dodgers hiding under some

one's petticoat. There are some who think that we 

have enrolled in the school of engineering as a means 

of obtaining a deferment. However, did these people 

ever stop to consider that the great majority of the 

engineers who have obtained deferments were en

rolled in the school of engineering before war was de

clared? It might also be reasonably assumed that 

our nation's sudden involvement in this war was as 

unpredicted by us as by them. 

This war is not primarily one of infantrymen and 

, mall arms. The structure of modern warfare depends 

upon bringing overwhelming force to bear upon the 

enemy on every possible front. This point was brought 

out in a recent article by Donald M. Nelson in his 

closing sentence. "By overwhelming the enemy with a 

tidal wave of war goods now, the lives of hundreds of 

thousands of our boys will be spared." We must not 
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only produce more weapons but we must continually 
keep ahead of the enemy in quality. Improvements 
must be made rapidly and on a tremendous scale. 
Somewhere there must be men to design, supervise, 
plan the manufacture and maintain these weapons not 
only in the factory hut in the field as well. A great 
many of these jobs are not the sort that any man may 
be trained for in six months, a year, or even two years. 
It requires a full course of specialized engineering for 
most of these positions. 

Engineering talent is a vital war material. Without 
it we would be waging a losing war, which would cost 
the nation both victory and an appalling loss of life. 

Any engineering student deferred for studying en
gineering should feel that his part in the war is just 
as vital, if not as dramatic and dangerous as any of 
his countrymen. Whether he graduates to go into in
dustry or into the armed forces, he has prepared him
self to supply his services to the best advantage for 
his country. 

-W. L. 

EDWARD CLAYTON HARTWIG 

JOINS WESTINGHOUSE 

Edward Clayton Hartwig of New Franklin, Mis
souri, '43 graduate of the University of Missouri, has 
joined the Westinghouse Electric and Manufacturing 
Company as a member of its graduate student course. 

One of more than 250 young men selected from 
colleges and universities throughout the country, Mr. 
Hartwig is receiving engineering and classroom in
struction designed to fit him for active participation 
in the Company's war production program and for 
future leadership in the electrical industry. 

On the frontispiece, Mr. Hartwig is shown working 
on an energy storage ignition welding control , used 
for welding aluminum aircraft sub assemblies. 

The course was originated by Westinghouse over 
50 years ago to help college graduates bridge the gap 
between academic preparation and actual production 
work. 

Mr. Hartwig graduated from the University of Mis

souri with a Bachelor of Science degree in electrical 

eng111eenng. While in college he was Vice-President 

of the Pi Mu Epsilon fraternity, and also became a 

member of Tau Beta Pi and Eta Kappa Nu. He was 

the recipient of the Junior Merit Award. At his time 

of graduation in September of 1943 he had an ac

cumulative grade average of 3.16 and ranked second 

in his graduating class. 



When one sees the word supersonics or ultrasonics 
he is apt to mutter something about a dog whistle or 
perhaps say: I know what those are, bats use them 
to fly. Actually there is much more to the story; 
supersonics is a science of its own, a whole new experi
mental field. Much important work in the science 
has been carried on by many prominent research men 
since the turn of the century, and the work has not 
been in vain. Various important ultrasonic processes 
and uses are springing up thick and fast. 

Properties of Supersonics 
Supersonic or ultrasonic waves are something that 

you can't hear, see, feel, taste, smell, smoke or drink; 
however, they are simply sound waves whose fre
quencies are higher than those the ear can detect as 
sound . The upper frequency limit of a human's ear 
varies considerably, but the average person's ear 
ceases to be a detector of sound energy when the fre
quency of the sound is above about 17,000 cycles per 
second. Thus while mechanical sound vibrations of 
frequencies much higher than 17 kilocycles can and 
do exist, they produce no sensations as far as the 
human being's senses are concerned. 

It must be remembered that sound waves are 
mechanical vibrations and thus do not occupy any 
part of the electro-magnetic spectrum; i.e. , they do 
not belong to the same class of waves as do radio and 
light. For example, supersonic waves cannot be trans
mitted through a vacuum as can light. 

Supersonic waves have been generated that have 
frequencies ranging from 17,000 cycles per second to 
500 million cycles per second. The velocity of sound 
is dependent on the transmitting medium, varying from 
330 meters per second in air to 5000 meters per second 
m iron or steel. Since the length of any wave must 
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be its velocity divided by its frequency, the length 
of supersonic waves may be anything between 30 cm. 
and 8xl0·5 cm. 

Since supersonic waves are high frequency sound 
waves, the formulas describing the behaviour and 
characteristics of sound must and do hold for super
sonics. However, various effects become more pro
nounced and new effects occur as the frequency of the 
sound waves is increased from the audio range to the 
supersonic range. 

Air is a rather poor conductor of high frequency 
sound waves; it exhibits a rather severe damping effect 
on them. In general, liquids and solids are much better 
conductors of mechanical wave energy than are gases. 
At a frequency of 10,000 cycles and a particular ampli
tude, sound traveled 2000 times as far in water as it 
did in air. 

Uses of Supersonics 

Speculation on the most important use of supersonics 
leads at once to the possibility of supersonic underwater 
transmission. In available books and articles on super
sonics there is a definite and understandable lack of 
information on its use for underwater communication, 
such as between submarines and ships. Because of the 
lack of such information it seems apparent that the 
Navy Department intends to keep the particulars to 
themselves. If there is such a thing as underwater 
radio communication it is necessarily rather limited ; 
however, there is the possibility that transmission of 
a supersonic wave under water and over considerable 
distance ( perhaps a couple of hundred miles or more) 
can be accomplished with no great expenditure of 
power. A supersonic carrier wave could be amplitude 
modulated with speech or other sound in exactly the 
same manner as radio waves are modulated. The 
supersonic wave receiver would of course need to con
tain a demodulator or detector similar to those used in 
every present day radio receiver. 

There is available information on supersonics as 
applied to ship depth sounding and other material 
which suggests its use as a submarine detector. 

An interesting and useful application of supersonics 
is the metal flaw detector ( see Figure I). Since super
sonics waves travel much better through metal than 
through air, blow holes or cracks in castings would 
show up as sound shadows, and thus the faulty cast
ings or parts can be easily detected. 

High frequency standing waves in water and other 
liquids form optical grating, the properties of the 
grating changing with the intensity and frequency of 
the wave. This particular application has been used 
in various ways and is at present being applied to tele
v1s10n. 
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A new use of supersonics is in the metal flaw detector. 
A wave introduced at point A will travel radially outward 
and be detected by the receiver, B. If any blowholes, cracks, 
or flaws exist in the piece they will hamper the transmission 
of the waves, casting "sound shadows." This affords a 
quick, simple way of determining whether or not small 
castings or other pieces are free from internal imperfections. 

A reservoir of a certain coastal city had been having 
trouble with high flying pigeons poluting the water 
supply. Various attempts to scare the pigeons away 
by firing a shotgun had proved effective, but not very 
lasting. Since it is known that birds and insects have 
hearing organisms that are sensitive to sound waves 
higher in frequency than those that the human ear can 
hear, a supersonic generator with a sour note was in
stalled and satisfactorily solved the problem. 

Have you ever been troubled with flies waking you 
on a hot summer morning? A practical solution to the 
problem would be to install a small supersonic gene
rator in your home. Seriously, flies do not seem to 
have much of an affinity for supersonic waves; in fact 
they become stupefied and may be picked off the walls 
with your fingers. 

It has become an established fact that bats are able 
to fly in and out of obstructions in the dark only be
cause they emit and can receive high frequency squeals. 
The 50 k. c. pulses are reflected by nearby objects 
and reheard by the bat. The bat then knows the posi
tion of the object by knowing what direction the re
flected squeal seemed to come from and by knowing 
how long it took the sound wave to travel to the 
object and hack. When a bat nears an obstruction 
he increases the number of high frequency pulses 
emitted per unit time, thus securing more checks on 
his position . A blindfolded bat flys well, but if either 
his ears or vocal chords, or both, are made inoperative 
he is apt to fly directly into objects. 

Supersonic energy may be used to settle smoke and 
fog . Strong waves in a chimney would serve to coagu
late the smoke and soot particles and thus rid the 
neighborhood of this corruption. Perhaps some day 
cities and harbors will be able to rid themselves of fog 
by the use of large supersonic generators. 

High intensity waves could conceivably be used for 
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metal fatigue tests, a 100 k. c. wave will give 360 mil
lion complete stress reversals in an hour. 

When supersonic energy travels through a medium 
part of the sound energy will he absorbed and con
verted into heat . Making use of this fact, an artificial 
fever may be produced by sending supersonic waves 
through parts of a person's body and thus the healing 
time of a broken leg or other bone can be materially 
shortened. 

Supersonic waves may be used to speed or retard 
various fermentation and ripening processes. For ex
ample, yeast cells lose their power of reproduction when 
exposed to supersonics. 

Supersonic Apparatus 

At the present time they are but two important 
ways of generating or of receiving supersonic waves: 
(I) Using the piezo-electric effect, ( 2) Using the 
principle of magnostriction. Other methods have been 
used but have been outgrown by the two mentioned 
above. 

When a quartz crystal ( or other piezo-electric 
crystal) is placed in an electric field it is mechanically 
deformed . If the electric field is made to oscillate at 
the mechanical resonant frequency of the quartz 
crystal, strong mechanical oscillations may be set up 
in the crystal. The resonant frequency of the crystal 
is dependent on the physical dimensions of the crystal, 
the modulus of elesticity of the crystal and the velocity 
of sound waves in the crystal. The properties of quartz 
are such that it may be used as a vibrating plate to 
generate ultrasonic waves of frequencies up to 20 mil
lion cycles per second. 

The piezo-electric effect is reversible, i. e., if a sound 
wave impinges on a crystal it will vibrate and an 
alternating electric charge will be produced on op
posite faces of the crystal. This alternating charge 

(Continued on Page 18) 
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Figure 2 
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• Magnostriction supersonic oscillators are not complicated, 
nor are they costly. This small two tube oscillator is capable 
of developing supersonic waves of frequencies between 5 
and 100 kilocycles, the exact frequency range depending 
on the physical shape and properties of the magnostriction 
rod. A magnostriction rod may be made of any ferro
magnetic material. A rod rigidly supported at its mid
point and oscillating at a fundamental frequency of 20 k.c. 
would be but 4.9 inches in length. The small neon bulb is 
placed across the output to indicate oscillation. Coils L, 
and L, must be of small physical size and contain approx
imately 1000 and 2000 turns respectively. A good discussion 
of rnagnostriction oscillators may be found in QST, May '43. 
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Have you ever stopped to think how hundreds of 
messages are sent over a single wire at the same 
time without any interference? How seismographs 
locate earthquake disturbances at distances up in the 
hundreds of miles? What makes time pieces so ac
curate that they vary only 1/100 of a second per day? 
These would not be possible without the application 
of the quartz crystal. 

Today quartz crystals fix the frequency of trans
mitters and receivers used by the Army and Navy on 
land, at sea, or in the air. Crystals play a vital part 
in the performance of military communications equip
ment. Crystals are used in the recently publicized 
radar devices. They also perform important functions 
in connection with artillery range-finding, submarine
detecting gear and permit the internal pressures with
in gun-barrels and combustion engines to be readily 
measured and indicated. Broadcasting, police and 
other radio stations, make use of crystals for rigid 
frequency control. These and many other uses are 
the reasons for the importance of the quartz crystal. 

Crystals are divided into thirty-two classes, and 
these are grouped into six systems, according to the 
arrangement of the axes. 

Isometric System: Perfect crystals of this system 
are cubes. Examples are common table salt, iron 
pyrite, galena, lead ore, silver; copper, and gold. 

Tetragonal System: Principal forms of this system 
are two square prisms, two square pyramids, eight
sided prisms, and double eight-sided pyramids. There 
are no common substances illustrating this system. 

Orthorhombic System: Typical forms of this system 
are the rhombic system and pyramid. In the rhombic 
prisms, the bases are oblong, and the angle between 
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the two faces over one vertical edge is greater or less 
than 90°. Topaz and sulphur are common examples. 

Mon-0clinic System: The foundation of this sys
tem is an oblique rhombic prism. Needle-like crystal
line structure is a group characteristic. Sal soda, borax, 
gypsum, and copperas are common examples. 

Triclinic System: In this system, there is no plane 
of symmetry. Like faces are in pairs only on opposite 
sides of a crystal, and all the interior sections are 
oblique. The crystals are complex. Blue vitriol and 
forms of tartaric acid are good examples. 

Hexagonal System: The different forms of this 
system are based on a six-sided prism and the double 
six-sided pyramid. Quartz, ice, snowflakes, and calcite 
are common examples. 

Through application of X-rays it has been found 
that the external geometry of crystals is conditione<l 
by the arrangement of the atoms within the molecule 
and the molecules within the mass. There is a vital 
connection between the crystal structure of a sub
stance and its chemical composition. 

This article will be devoted to the quartz crystal of 
the hexagonal system. The general forms of the ·quartz 
crystal are shown in Figure 1. 

!'lo.:: ~ 

..... ---
A B 

Figure 1 
Crystal■ of the hexagonal 1y1tem. (A) hexagonal prism 

with terminal face a regular hexagon; (B) hexagonal 
pyramid triangles. 

Source and Origin: Silicon dioxide ( SiO2 ), more 
commonly called quartz, is found principally in the 
states of Minas, Geraes, Bahia, and Goyaz, in the 
country of Brazil. It is obtained by relatively simple 
mining techniques and usually has to be transported 
several hundred m_iles to the seacoast for shipment. 

Quartz occurs in a great variety of sizes ranging all 
the way up to 100 pounds. Specimens weighing five 
tons have been found, but are too large for commer
cial cutting; ½ pound to 10 pounds is the range of 
the mother crystals used commercially. 

Good quartz is generally glass clear, but sometimes 
is smoky or yellow. The rich yellow grades are known 
as "citrine" and are sometimes cut into gems closely 
resembling topaz. The yellow or smoky quartz in 
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general works as well piezo-electrically as the clear 
variety. The milky type, however, is low in operating 
value and generally is not used. 

Piczo-Electric Effect: The uses of quartz oscillator 
plates, or quartz crystals, has come about because 
such plates possess "piezo-electric" characteristics. 
This phenomenon was discovered by Pierre Currie 
in about 1880. 

Just what is meant by "piezo-electric" character
istics? The phenomenon of piezo-electricity may be 
briefly explained as follows: When a crystal possessing 
piezo-electric properties is subjected to a mechanical 
stress in a particular direction, electrical charges will 
he produced. If the stress is changed from compres
sion to tension, the polarity of the charges will be re
versed. The phenomenon is a reversible one, so that 
if a difference of potential is applied to the crystal, 
a mechanical deformation will result. 

This effect is exhibited by a number of crystalline 
substances but quartz is by far the most satisfactory. 
This piezo-electric effect is most pronounced in 
Rochelle salts, and a section cut from a large crystal 
of this substance is capable of producing a difference 
of potential sufficient to jump across a small spark gap 
connected to metallic-foil surfaces cemented to op
posite faces of the crystal when the crystal is rigidly 
clamped and struck a sharp blow with a lead pencil. 
However, since Rochelle salts are rather hydroscopic 
and have poor mechanical properties, quartz is pre
ferred for high-frequency work. 

Raw Stock to Finished Crystal: Raw Brazilian 
quartz crystals, averaging six inches in length and six 
pounds in weight, are first subjected to arc-lamp ex
amination for imperfections and marking. The imper
fections are marked on the raw mother quartz pre
liminary to the cutting operations. The marked 
mother crystal is then mounted and cut to the ap
proximate desired angle by diamond-edged rotary 
saws. From the saws the crystal goes to the X-ray 
machine which determines the exact angle of cut and 
makes adjustments and corrections for the more exact 
cut to come. The crystal is then cut again into slices 
of about 30 mils in thickness at a circumference of 
the mother crystal. These types of cuts are pic
turesquely called "sausages." Then the sausage cuts 
are further examined for twinning. Twinning is the 
assemblage of two or more crystals, or crystal parts, 
with their molecular structures in reverse order to 
each other. Any crystal that shows twinning is not 
used. Twinning is checked by the use of polarized 
light. Permanent marking of the twinned crystal por
tions is done with the use of hydrofloric acid, the 
twinned portions etched for future examination. 

Once the correct reference face has been estab
lished by the use of X-rays and each crystal has been 
checked for twinning, they are then ground down to 
the correct angle and size on a manually operated 
grinding spindle. Groups of these manually ground 
crystals are placed together on flat plates and the 
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Figure 2 

(A) perfect crystal, (B) X cut, and (C) Y cut. 

whole bar thus formed is ground down to a still finer 
tolerance. Then each crystal is placed under tests 
for temperature coefficient determination and also 
checked for activity under strain. With a final check 
on size and frequency tolerance the crystal is sent to 
the finishing and mounting department. To give the 
reader some idea of the exactness of the finished crystal 
the following tolerance data are listed: ( 1) crystals 
are less than 12/ 1000 of an inch thick, ( 2) for high 
frequency work the faces arc made flat to less than 
one wave length of light, ( 3) the thickness of the 
finished face should not vary over a few millionths of 
an inch, ( 4) the frequency determining dimensions 
are correct to one millionth of an inch, and ( 5) the 
angles of cut are correct to a few minutes of an angle; 
these are not ordinary angles, but are measured from 
atomic planes in the mother quartz which can be de
termined only hy such means as the X-ray. 

"Orientation of Quartz Crystals by the Use of X
Rays," an article in the October 1943 issue of Bell 
System Technical Journal by W. L. Bond and E. J. 
Armstrong, shows the part the X-ray is playing in 
the development of quartz crystals. Another sug
gested reference is "Raw Quartz, Its Imperfections and 
Inspections," by G. W. Willard in the October 1943 
issue of Bell System Technical Journal. 

General "X-Y Cuts": A perfect quartz crystal would 
have the appearance of Figure 2a. 

The longitudinal X axis passing vertically through 
the center of the crystal is called the optical axis. 
The three axes X,, X, and X " passing through the 
corners of the hexagon are the electrical axes; while 
those perpendicular to the crystal faces, marked Y,, 
Y, and Y;., are the mechanical axes. 

If a flat section is cut from the crystal so that the 
flat sides are perpendicular to any electrical axis . such 
as X,., as shown in Figure 2h, mechanical stresses 
along the Y, axis will produce electrical charges along 

(Continued on Page 14) 
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The need for speeding up production for the war 
effort has accentuated the importance of lighting as 
an aid to efficient work. To meet this need for in
creasing the employees' efficiency and hence increasing 
production, industrial plants are replacing their in
candescent lamps with fluorescent lamps. The purpose 
of this article is to point out some of the specific rea
sons why this replacement is taking place and what 
might be expected of fluorescent lighting in the future. 

The fluorescent bulb consists of a long cylindrical 
glass tube with a small amount of mercury and argon 
sealed in, coated on the inside with a fluorescent ma
terial, and a filament at each end used for starting 
only. The fluorescent material has the property of 
absorbing ultraviolet light and emitting visible light. 
The flow of current from one electrode to the other 

through the mercury vapor produces ultraviolet light 
and the coating merely transforms the invisible ultra

violet light into visible light. Chart number 1 shows 

quantitatively just how this transformation takes 

place. Note that only a little over one quarter of the 

input energy is converted to radiant heat. The tem

perature of the bulb should be between 100° and 120° 

Fahrenheit for the most satisfactory operation, while 

the operating temperature of incandescent bulbs 

ranges between 260° and 400° Fahrenheit. This lower 

operating temperature enables the air conditioning 

systems of large plants to be appreciably reduced in 

size. There is a double saving: electric power to the 

light and power to the air-conditioning system. 

The most important part of the lamp is the fluores

cent coating on the inside of the lamp, the color of 
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which is determined by its chemical composition. This 
feature of the bulb is one of its most important. Chart 
number 2 shows how natural light may be approxi
mated by artificial sources. Note the relative posi
tions held by fluorescent and incandescent lamps. The 
incandescent daylight lamp has a bulb that filters 
out some of the red and yellow lines of the spectrum, 
thereby producing a whiter light . The fluorescent 
lamp, on the other hand, produces just the desired 
light making filtering unnecessary and increasing the 
efficiency. It may be seen from the chart that natural 
daylight, which is much more pleasant to work under, 
causes much less eyestrain, and enables workers to 
distinguish colors and objects more easily, may be 
closely approximated efficiently by the use of fluores
cent bulbs. 

The fluorescent lamp, is not as easy to start as is 
the incandescent lamp, which requires only an ordinary 
single pole, single throw switch in series with it, to 

start or stop operation. The fluorescent lamps of vari
ous wattage ratings operate on different voltages than 
the line voltages available and the flow of current 
will start only after the mercury vapor has been suf
ficiently heated. Thus it may be seen that the fluores
cent lamp needs auxiliary equipment to heat the bulb 
and to change the line voltage to the correct value. 
This required auxiliary equipment is one of the rea

sons why the initial cost of fluorescent lighting is high 
and why the change-over to this type of lighting is not 

as fast as it might otherwise be. 

The fluorescent lamp is adaptable to practically any 

kind of lighting requirement and when installed in a 

factory or industrial plant, its benefits are numerous. 

The eye is similar to the camera in that it takes time 

to see, much in the same way that it takes time to 

make an exposure. The better the light the shorter 

the exposure, and the shorter the time required to see. 

El«tncel 
Ea..,y 
lo ... 

COftYeniOA 
cl Ea..,, 
within th• 

l_..p 

UhhMI• 
Nelweol 
Ea..., 
o ..... 

l'LUORESCENT MAZDA LAMP 
40WATTS INPUT 

22 

~ . .ULTRAVIOLET 55~ 
CONCENTR"1'ED AT 2537A LINE 

LIGHT 
7AWATTS 

18.5,t 

I Colo, .-illy I Follow, !ho litM I 
depeochoo bot l1....ilaled 

pho.phonll'MCI "he•tORly 

17J WATT~ 

Ditli1Mtecl by he.tint wnoundint 
11, .-w:I conduction to Galin prMtl 

Chart Number One showing how efficiently the elec
trical energy ia converted into light energy. 

THE MISSOURI SHAMROCK 



Where time is all-important this becomes a major con
sideration, cutting down on the production time. The 
older experienced employee has, in many cases, much 
difficulty in working efficiently simply because the 
light is insufficient enough to allow him to see prop
erly. A new installation of fluorescent lighting has 
brought many a retired machinist back to his job 
because he can again read his micrometer. 

It is a well-known fact among plant operators that 
plant cleanliness pays dividends. Poorly illuminated 
plants have a lot of dark, dingy corners and areas 
where it is easy for collected dirt to go unnoticed. 
Proper illumination, however, lights up these areas 
and dirt that can be seen is very likely to be removed, 
and the result is that plant conditions are more sani
tary. This consideration is of prime importance in 
dairies, bakeries, and other types of food-producing 
plants. 

Industrial accidents are bad for both employer and 
employee during normal times; but now, in this world 
crisis. the results are far more widespread because of 
the absenteeism caused by them. Good lighting can 
cut accidents to a minimum. Sometimes poor quality 
illumination, rather than the lack of it, is the cause 
of the accident. This is illustrated in the photograph 
of the worker at the milling machine. Notice how 
the glare, caused by poor lamp placement on the work, 
cuts the useful light by sixty per cent. The worker's 
eyes are likely to be strained before many hours have 
passed, and he is in constant danger of having a finger 
or hand removed by a piece of moving machinery 
which, because of the glare, he cannot see. Correctly
placed fluorescent lamps could provide the desired 
amount of light, in the desired place, and do it more 
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A correctly placed fluorescent light would eliminate the 
glare and make this a safer job. 

economically. It has been found that by employing 
a lamp of one color and painting the dangerous parts 
another color, maximum perception may be brought 
about and the safety factor is thereby increased. The 
fewer accidents connected with a certain job, the bet
ter the job; and in this sense, fluorescent lighting is 
helping to improve jobs by increasing the safety factor. 

The fluorescent lamp is proving its worth in mer
chandising and retailing, as well as in manufacturing 
application. Grocery stores are converting to this 
type of illumination because the food on the counters 
looks much more appetizing under fluorescent "day
light" than it does under the yellowish light of the 
incandescent lamp. The butchers find the fluorescent 
lamp causes less tax on their refrigerating systems, 
puts more light in the display counter, and makes the 
meat look as fresh as it is. The tailors are converts, 
too. No longer is it necessary to take a piece of mate
rial outdoors to see what it will look like under day
light, all the customer need do, is stand where he is. 
Fluorescent lamps have provided the necessary light. 

These are only a few of the specific applications of 

the fluorescent lamp. To list them all would take 

pages, and to describe the specific advantages of each 

would take volumes. The foregoing discussion points 

out the two main advantages of the fluorescent lamp, 

its economy, and its quality. It is very probable that 

this lamp will completely supercede the incandescent 

lamp, much in the same way the incandescent lamp 

superceded the kerosene lamp, but we will have to 

wait until after the war to see. 
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Engine Club 

John New tiptoed lightly to the strains of Tommy 
Dorsey. Bill Becker danced gracefully, holding her 
close. The Lone Wolf, Gus Alder, prowled that night, 
and lucky "Little John" Willhite, the executive, danced 
with the queen. 

The Electricals contributed their lab, and it was 
difficult to recognize the place. Bert Gastineau tried 
to identify it with the E.E.s by displaying the million 
volt coil, but he was out-maneuvered. The crystal ball 
slowly revolved above the floor. Jim Eberhardt had 
worked hard in putting it up, and the smiling assist
ance of Pat Hatton had helped. The lights were low, 
the music was good, and Pete Hostetler's golden voice 
made the announcements. The balcony was dark; 
the signs contributed by Fred Reagel-"Detour," 
"Light Traffic Only," "Curve Ahead"-were useful. 
He hasn't mentioned yet where he got them. 

Dr. McKinney came as a chaperon. His smile was 
so bright that special precautions were taken to keep 
him from the balcony-that smile would have lighted 
the deepest darkness. Bob Toal was there, still help
ing out the Engineers' relationships with the Dean's 
office. She's cute too. The Minx twins came in late 
for they had a busy evening-first the basketball 
game, and then another dance. 

Eleven seniors were knighted Knights of St. Patrick 
by Martha Martin, the Engineers' Queen of Love and 
Beauty. Old St. Patrick who traditionally reigns at 
such ceremonies was unable to make his trip from 
Ireland due to gasoline shortage and the other incon
veniences of war travel, and so the Queen reigned. 
The brave engineers climbed the narrow steep stairs 
of the platform, knelt before her, and were knighted. 
Men unafraid to climb those stairs deserved to be
come Knights! 

The jokes in the Shamrock were enjoyed during 
intermission, and the consensus of opinion was, "Give 
us more!" The sextette was the big attraction of the 
evening, second only to that of the dark balcony. 
Ben Saucier took pictures and made the whole affair 
seem like a Hollywood Premiere. 

The music stopped at twelve. It was over except 
for those engineers voluntarily assigned to work detail, 
who returned to clean up. Doughnuts and coffee served 
as an added inducement. 

The Engineers' dance had been fun and a success!! 
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by DAN MILLER 

A.S.M.E. 
The A.S.M.E. is planning a very active program for 

its old and prospective new members. 

The first meeting of the new term took place 
on Wednesday, January 12, in Room 153 of the Engine 
Building. "Wright Builds for Air Supremacy," a pic
ture covering the manufacture of the Wright Cyclone 
Engine, was shown. 

Planned for future meetings are a smoker, a student 
forum, and several interesting pictures. 

All Mechanical Engineers who are not yet members 
should join now to take full advantage of the mem
bership period which started January 1, 1944. 

Alpha Chi Sigma 

Alpha Chi Sigma held a meeting on December 7, 
1943, to elect new officers for the spring. The new 
officers are: Bob Holden, Master Alchemist; Jim Chil
ders, Vice-Master Alchemist; J. D. Moore, Recorder; 
Fred Reagel, Treasurer; Charles Wildschuetz, Re
porter; and Harold Denkler, Master of Ceremonies. 

A.I.E.E. 
At a meeting of the A.I.E.E. on December 14, 1943, 

Dr. Uber of the Department of Physics gave a very 
interesting talk on the structure and uses of the mass 
spectrometer. The discussion, although slightly "above 
the heads" of the few freshmen present, was enjoyed 
greatly by the upperclassmen. Students in all branches 
of engineering are always invited to meetings of the 
A.I.E.E.; since this program was of interest to the 
chemical as well as the electrical engineer, several 
chemicals were present also. 

As usual, the meeting was followed by the tradi
tional refreshments-cokes and doughnuts; then the 
E.E.'s, for once, showed their chivalry by interrupting 
the E.S.M.W.T. laboratory classes and serving refresh
ments to the deci-belles. It is yet to be explained how 
the boys kept their courage under the stern looks of 
instructors Fansher and Kemper. 

At the next meeting of A.I.E.E., the new officers 
will be elected, both from army and civilian students. 
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As chairman of the work committee for this year's 
St. Pat's week George Tretiak is looking for unwary 
engineers who will volunteer their services. He wants 
everyone on his committee to work 110 per cent of 
their time, and he promises that he will provide 
complete relaxation including women, refreshments 
(liquid), and smokes for the other 90 per cent of the 
time. 

George attended high school in his home town, 
llasco, Missouri, where he took part in basketball and 
track. As he was the valedictorian of his class, he 
won a scholarship for the Hannibal-La Grange Junior 
College. The only course offered at La Grange which 
appealed to him was pre-engineering, so his fate was 
fairly well settled. 

At Missouri, George, M.E., June 1944, has been 
active in the Engine Club, Tau Beta Pi, honorary en
gineering fraternity, and Pi Tau Sigma, honorary 
mechanical engineering fraternity. At present he is 
the president of MU's Chapter of the American So
ciety of Mechanical Engineers. 

Probably the most embarrassing thing George has 
done while in Columbia was to keep an 8:30 date at 
10 o'clock-the date was for the engineers' autumn 
ball that was over at 11 o'clock. While he was en
joying himself at the Tau Beta Pi banquet his date 
was impatiently waiting at Stephens. ( P. S.: He 
hasn't seen her since.) 

While a senior in high school, George earned his 
private pilot's license under the Civilian Pilot's Train
ing Program, but he has not flown since. However, be
cause he is interested in aviation he hopes to put his 
M.E. education to good use in an airplane factory 
after graduation. 

George claims that there is no connection between 
the fact that he "sort of plans to get married sometime 

JANUARY, 1944 

after the war" and the fact that his girl friend is in 
the Marines. Could be there isn't any connection, 
could be. 

While June Culling was in high school he visited 
the home of his physics teacher who was interested in 
hamdom. All the sparks and gadgets fascinated June 
so much that he decided to take electrical engineering 
to see what made things happen, but he has been at 
M. U. for three years and as yet claims he hasn't dis
covered the secrets. 

June's home is near Utica, Missouri, and he at
tended Utica High School for three years; went to 
Chillicothe for his last year in order to get the sub
jects necessary to meet the requirements for entrance 
into M. U.'s Engine School. Born and raised on a 
farm, June took up engineering because he felt that 
he wasn't adept enough at handling a pitchfork to be 
a farmer. In high school he played basketball, and at 
Mizzou he has been a member of Tau Beta Pi, the 
American Institute of Electrical Engineering, assistant 
editor of the Shamrock, and secretary of the Engine 
Club. 

After his graduation in September of 1944, June 
hopes to get a job in industry. He would like to be 
employed in electronic research or design. 

Radio and traveling are June's pet hobbies. He has 
seen Yellowstone, Salt Lake City, San Francisco, and 
Los Angeles, but claims he would still much rather 
live in Missouri. His radio hobby has brought some 
interesting amusements. He is one of the few short 
wave listeners in this section of the country who has 
heard the Japanese station at Tokio direct. He says 
his landlady envisioned a gigantic electric bill and 
fainted when she saw the rows of vacuum tubes 
lighted up. 
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QUARTZ CRYSTALS 

( Continued from Page 9) 

the flat sides of the slab. The section cut m this 
manner is called "X cut" or "Currie cut." 

A section cut in the manner shown by Figure 2c is 
called a "Y cut" or "30° cut" and will usually oscillate 

more readily than the X cut plates, particularly for 

the lower frequencies . 

Modes of Vibration: Quartz oscillator plates may 
vibrate in several ways. Vibrations patterns may be 
studied by placing lycopodium powder on the vibrat
ing plate. Patterns are sometimes quite complicated 
but, in general, may be classified into three funda
mental types: (I) flexure, ( 2) longitudinal, and ( 3) 
shear. A fourth classification, which is a modification 
of any of the above three, is called the "harmonic" 
type. 

I lli 
r-L-1 

Figure 3 
Flexure Vibration. 

1----L 

I i 
Mof,o"7 

Figure 4 
Longitudinal Vibration. 

l I 

In the flexure type of motion, the plate is vibrat
ing on the width, with the displacement upon the 
width and the wave propagation along the length. The 
plate is distorted first in one direction and then in the 
other. See Figure 3. 

In the longitudinal type of motion, the displacement 
is on the length and the wave 1s propagated along 

the length. See Figure 4. 

The shear type of motion is more complicated and 
consists of an expansion and contraction in opposite 
phase along two diagonals of either the face or the 
thickness fo the crystal. See Figure 5. 
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Figure 5 
Shear Vibration. 

Just as a string can be made to vibrate as a whole, 
producing a fundamental tone, or in part , producing 

the higher frequency harmonics, so quartz plates vi
brate on such harmonic frequencies. Such harmonic 
plates are the same general types as those used for 
fundamental frequency vibrations but, by utilizing 
a different grinding and mounting technique, are 
caused to vibrate on some harmonic frequency of the 

natural vibrating frequency. Odd harmonics are much 
more commonly used than even harmonics. The work

ing frequency is usually three times the fundamental. 

Since quartz oscillator plates may have two or 

even three modes of vibration, it is the job of the 
manufacturer to determine which mode of vibration 
is to be used for a particular frequency, and to elim
inate all others. This is accomplished by exact dimen
sioning of the plate, precise grinding operations, and 

various mounting techniques. 

Generally speaking, in the low frequency range from 
15 to 400 kilocycles, bar-types of quartz plates vibrat

ing on the length, or plates vibrating in flexure on the 
width, are used. In the range from 400 to 11,000 
kilocycles, plates vibrating on a thickness shear are 
commonly used. From 11,000 to 30,000 kilocycles, 

harmonic crystals are employed. 

Temperature Coefficient: In design and application 

of quartz oscillator plates temperature coefficient plays 
an important role. Temperature coefficient may be 
defined as the fractional change in vibrating frequency 

per unit change in temperature. If quartz plates are to 
be used in radio transmitters and receivers in all parts 
of the world, there must be very little change in fre
quency with changes in temperature. 

The temperature coefficient may easily be calculated 
by dividing the change of vibrating frequency in cycles 
by the product of the assigned frequency of the plate 
in cycles and the centigrade change in temperature 
in degrees. If the frequency of the plate increases with 
a rise in temperature or decreases with a drop in tem
perature, the temperature coefficient is positive. If 
the frequency and temperature vary in opposite direc
tions, the temperature coefficient is negative. The 

( Continued on Page 16) 
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A) ••• engineered at Western Electric 

IN a split second this enemy plane 
will he blasted from the skies by 

a shell from one of our anti-aircraft 
guns. 

How is it possible? Just think of 
the mathematical problems in
volved in hitting a plane going 300 

miles an hour 20,000 feet up ... when it takes the shell 
15 seconds to get up there and in that time the plane 
has gone more than a mile! Besides, the shell curves in 
its flight. Wind blows it. Gravity pulls on it. Even the 
weather affects its velocitv. 

The greatest mathematician could never solve these 
problems in time to hit the plane. But engineers at Bell 
Telephone Laboratories and Western Electric have de
signed and produced a Gun Director-an electrical brain 
-that solves them instanth-! 

It plots the plane's height and course-continuousl~
matches the curved path of the shell to the path of the 
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plane so the two will meet. It aims the guns-even times 
the fuse to explode the shell at the exact instant. 

Putting the 3300 parts of this electrical brain into pro
duction called for the development at Western Electric 
of many special tools, machines and manufacturing 
methods. Mechanical, electrical and industrial engineers 
cooperated with chemical and radio engineers in this 
work. 

Making the electrical Gun Director is just one of many 
interesting assignments in Western Electric's vast war 
production job. 

Till the last enemy plane is knocked 
down, buy all the War Bonds you can! 

u/1P • ~--~1 i'i' Wesit?rn E/tcfr1c l\~ 
IN PUCE.--SOUAC[ or SUPPLY roA TH( IELL SYSTEM. ;t '" ............ " '"""'"'"'""' """"'"' 
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(Continued from Page 14) 

temperature coefficient should not exceed 2xl0·0 cycles 
per degree for good and efficient frequency control. 

Charts for determining the temperature coefficient 
of frequency for quartz crystals when the nominal 
operating frequency and the frequency change for a 
given temperature are known, are given by Norman 
L. Chalfin of the Crystal Research Laboratories, Inc., 
at Hartford, Connecticut, in his article in the Novem
ber 1943 issue of Electronics. 

More Recent Crysta/, Cuts: The first plates used, 
X and Y cuts, were longitudinal oscillators, but thick
ness oscillators are now being used for the higher 
frequency work. The first cuts had poor tempera
ture coefficients, Y cuts running 100 parts positive 
and X cuts running 50 parts negative. These first 
cuts are still used for crystal calibrators and filters. 

The problem now was to find types of cuts that had 
lower temperature coefficients and good operating char
acteristics. Figure 6 shows the various oscillator plate 
cuts, and their angular relationships to the three 
crystal axes of the mother crystal. 

The AC cut ( -31 ° to the Z) and the BC cut ( +60° 
to the Z) were found to have temperature coefficients 
of +20 and -20 parts respectively. They are used 
for the same general purposes as X and Y cuts. Next 
two of the now very widely used cuts were discovered. 
The AT cut ( +35 ° 15' to the Z) with one side kept 
along the X axis and the BT cut ( -49° to the Z), 
also with one side kept along the X axis, showed tem
perature coefficients of plus and minus 3xl0·0 parts 
respectively. Both are used as high-frequency oscil
lators, vibrating on shear of the thickness. 

All high frequency plates vibrate on the thickness 
dimension. The AT is used from 400 to 4000 kilocycles 
and the BT from 4000 to 11,000 kilocycles. Some low 
frequency modifications of these two cuts are the CT 
cut (-38° to the Z), the DT cut (-52° to the Z), 
the ET cut ( +66° to the Z) and the FT cut (-57° 
to the Z). A very new cut is the GT, which has a zero 
temperature coefficient over a large temperature range. 

The number and types of crystal cuts is constantly 
changing and newer and better crystal operation is 
the immediate result. 

Finishing and Mounting: After the quartz oscillator 
plates have been properly cut, they are still a long 
way from the precisioned product. 

Next they have to be carefully and delicately fin
ished to the specified frequencies. Dimensions and 
temperature coefficients and frequency variations must 
be precisely up to the strictest· specifications. Along 
with worrying about frequency, one must also watch 
the oscillating strength of the crystal during its manu
facture. This is largely determined by geometrical 
dimensions and a constant check on the presence or 
absence of impurities. Finishing may be done on the 
assembly line basis or each individual crystal may be 
worked and finished by the same skilled workman. 
The latter method is more precise because each crystal 
possesses its own idiosycrasies and must be treated in 
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a unique manner. Crystals are like humans; they may 
be classified into groups but no two are exactly alike. 
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Figure 6 
-Courtesy of Mr. Elbl, Crystal Products Co., Kansas 

City, Missouri. 

After the quartz oscillator plate has been properly 
finished it must be carefully mounted in a holder. 
Crystal mounting is an art within itself. The general 
method of crystal mounting and the equivalent circuit 
of a mounted c~ystal are shown in Figures 7a and 7b. 

In the equivalent circuit C, represents the capac
itance between the two metal plates of the holder when 
the crystal is not vibrating. The series-resonant cir
cuit, composed of L, C, and R, represents the elec
trical equivalent of mass, compliance ( reciprocal of 
stiffness) , and friction. The resonant fre~uency of 
L and C is the frequency of mechanical resonance. The 
value of C, in the equivalent circuit, is only a few 
hundredths of a micro-microfarad, while L is large and 
may vary from a fraction of a henry to 100 henrys 
for the low frequency crystals. 

The high value of Q ( ratio of inductive reactance 
to resistance) possessed by quartz crystals give the 
sharply defined cut-off frequencies, thus allowing for 
a much greater degree of frequency control. 

In the final mounting, the quartz oscillator plate 
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must be held firmly in place, being entirely free from 
any dust, dirt or moisture since any of these will affect 
the desired performance. Mounting procedures and 
holder designs are explained in an article by L. A. Elbl 
of the Kansas City, Missouri, Crystal Products Com
pany in ~he October 1943 issue of Electronics. 

Meto.l "' Plo.tes "" -:!: 
! ~ .... 
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C 

c, R. 
L 

(B) 
Figure 7 

(A) crystal mounting (B) equivalent circuit 

Uses of Quartz Crystals: Quartz crystals are finding 
a rapidly developing application in a new field known 
as "ultrasonics." Plates are used in the dairy industry 
to homogenize milk. Milk is passed over a vibrating 
quartz plate and, under the action of pressure- waves, 
cream droplets are broken up and dispersed, making 
a uniform liquid. A similar application is being tried 
in the petroleum industry. Gasoline is being produced 
from crude oil by splitting the large hydrocarbon mole
cules by means of vibrating plates. This process is 
termed "cracking." 

The dispersing ability of ultrasonic waves is finding 
numerous other uses as well. New alloys are being 
prepared from metals, such as aluminum and lead, 
which ordinarily do not mix well when melted to
gether. Another metallurgical application of ultra
sonic waves is the detection of Aaws and blowholes 
in castings, by means of wave patterns. Because a 
solid conducts the wave in unbroken fashion, breaks 
or Aaws in the interior can be detected by variations 
in the wave-pattern. 

In the field of chemistry, research engineers have 
found that starch can be converted into dextrine, and 
cane sugar into glucose, by ultrasonic vibrations. 
Photographic chemists are now turning out better film 
because homogenization of the emulsion has made 
possible greater concentration of silver compounds. 

Not only can particles be broken up and dispersed, 
but a reverse action enables ultrasonics to condense 
vapors, smokes, and fumes. This principle has been 
used to eliminate the smoke hazard in some of our 
cities. 

Ultrasonic waves are being used in medicine. When 
these vibrations are sent through an arm or leg, the 

( Continued on Page 18) 
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It was a man's world. Then came 
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ULTRASONICS 

(Continued from Page 7) 

may be amplified by vacuum tubes as in the conven
tional radio receiver. 

Magnostriction is the property of magnetic mate

rials to expand or contract physically when placed 

under the influence of a variable electro-magnetic field. 

Conversely, if a magnet is deformed, a voltage will be 

induced in surrounding coils. Thus an electrical wave 

may be used to produce a sound wave or a sound 

wave to produce an electrical wave by using the mag

nostriction principle. However, it is necessary to use 

a magnostriction rod of such a physical length that it 

will resonate mechanically at the electrical frequency 

desired and vice versa. 

Either a piezo-electric or a magnostriction generator 

is necessarily a rather low power device, a single crystal 

unit or magnostriction unit would be capable of gen

erating but about 100 watts of supersonic energy. The 

crystal oscillator would necessarily have a limiting 

amplitude of vibration, for a crystal may oscillate so 

vigorously as to shatter itself. M agnostriction operated 

devices are limited by eddy current and hysteresis 

losses and accompanying severe heating of the mag
nostriction rod. 

Figure 2 shows a circuit diagram of an experimental 

magnostriction oscillator, this unit would be capable of 

oscillating on frequencies from 5,000 to 50,0CX) cycles 

per second, but with but a few watts output. 
Supersonic power outputs may be increased by using 

units operated in parallel. 

Neither the magnostriction generator unit or the 

crystal generator unit is very complicated or is it 

very costly. 

Ultrasonics is truly a distinct and interesting field. 

Certainly the importance of ultrasonics is growing; 

ultrasonics is becoming of major importance. As men
tioned in the introduction, many scientists have been 

working with ultrasonics, among whom some of the 

more prominent are: G. W. Pierce, A. Noyes, V. 0. 
Knudsen, R. W. Wood, R. Lucas, L. Bergman, and 

E. Grossman. The first commercial supersonic wave 

generator on the American market is manufactured in 
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QUARTZ CRYSTALS 

(Continued from Page 17) 

flesh and bone-marrow get warm while the bone stays 

cold. This is due to the fact that flesh and marrow 

are poor vibration conductors, while bones readily 

conduct the vibrations. Flesh and marrow absorb 

untrasonic energy and convert the vibrations into 

heat. Thus, a method of treating certain internal 

diseases. 

It has also been found that ultrasonic waves act as 

a "death-rav" on certain microscopic plants and ani
mals. Tiny. organisms are literally shaken to death. 

Thus from quartz crystals are made devices for killing 

disease-producing bacteria. 

The world of tomorrow will readily acknowledge and 

accept the important role to be played by the quartz 

crystal. 
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AROUND THE COLUMNS 
by SLAPSTICK SAM 
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Now that all the good, and otherwise, engineers are 
hack at old Mizzou ready to rest up from their between 
quarter nightmares, we will try to tell a little of the 
uncensored happenings from Around The Columns. 

It seems that a few of the boys, who spent most of 
their time in Columbia, got in a little card game to 
teach Bob Naka how the ancient and honorable game 
of Poker was played. The only hitch was that Naka 
won most of the money and that very able instructor, 
Pete Hostetler, paid all. 

? ? ? Where Does Willhite Eat ? ? ? 
All the fellows at the S. A. E. house want to hear 

more about that stop-over of Sergeant Sando's in St. 
Louis. 

This is a tale that is almost too sad to tell. An 
engineer, "Orin Weiss," has let us down. He struck 
out not once, not twice, but three times Sunday night 
trying to get himself a date. Can this man be a true 
engineer? 

We are wondering if a certain E.E.'s face isn't 
awfully red because of the consequences after he had 
attempted to clean the commutator of a "live" gen
erator with a wire brush. 

Christmas was the down-fall of Kansas City Kitty. 
Hostetler got her to say the word and slipped the ring 
on her finger. Lots of luck, Pete. 

Willhite has now obtained the undisputed title of 
World Champion Smooch King. It seems that the 
girls at the house where he eats sprung some Missel-toe 

on him and before he knew it he had been crowned 
the new champion. The question now is-WHERE 
DOES WILLHITE EAT??? 

Smooch Gooch's power factor has been raised! He 
has had his first date since grade school and with a 
very nice Stephens' Susie at that. In case you are 
interested his power factor is now 2.75. 

The staff would like to know where Reagel gets his 
jokes. He uses more paper than all the rest of the staff 
writing jokes that nobody can print. In case you are 
bored with the jokes that are printed. he has all the 
others in a fire-proof box in the Shamrock Office. 

? ? ? Where Does Willhite Eat ? ? ? 
It sure is swell to see all the returning R. 0. T. C. 

fellows again. We have missed them and will look for
ward to working with them in and outside of the class 
room again. 

Speaking of R. 0. T. C.'s Tom Beasley, the M.E. 
brain, has been spending quite a few hours running 
an indicator card on Bill Beesley's ( no relation) pipe. 
As a result of extensive application of previous design 
experience, he has evolved a new two and one half 
puff cycle which is nearly half as efficient as the orig
inal. What brains these mechanicals be! 

? ? ? Where Does Willhite Eat ? ? ? 
Attention all engineers. In the believe-it-or-not de

partment we have to report that Henry "Stone-Face" 
Berbert has found the Shack. While this in itself is 
astounding, the most important is that he has also 
learned of the many advantages, such as screwing 
out the light bulbs when you desire darkness. His 
office is now third booth on the left. Sorry nothing 
but Cokes served here. Now, who am I kiddin'? 
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BLARNEY 
by FRED REAGEL 

Denkler: "Every time I kiss you it makes me a 
better man." 

Date: "Well, you don't have to try to get to heaven 
in one night." 

Oscar came to the city, got a job in a girl's dormi
tory and was intrusted with a pass key to every room 
in the building. The following week the dean ran 
across him in the hall and asked, "Why didn't you 
come around Friday for your pay, Oscar?" 

"Vot, do I get wages too?" 

Her: "Thanks for the hug." 
Him: "The pressure was all mine." 

"Is she a sorority girl?" 
"Gamma Phi know!" 

He: "Do you know how bad the drouth 1s m the 

Midwest?" 

She: "No, how bad is it?" 

He: "It's so bad the trees are going to the dogs." 

"Is my face dirty or is it my imagination?" 

"Well your face is clean, but I don't know much 
about your imagination." 

FOR SUPERIOR QUALITY, 
DEPENDABLE SERVICE, 

REASONABLE PRICES 
"Say It M' ith Flowers" 

from 
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GUARANTEED FLOWERS 
STORE GREENHOUSE 
16 S. 9th West Blvd. 

UPTOWN 
THEATRE 

Jan. 23 to 26 inclusive 

"OLD ACQUAINTANCE" 

With Bette Davis and Miriam Hopkins 
Jan. 27, 28, 29 

" FIRED WIFE" 
All-Star Cast 

Coming 

Olsen and Johnson, in 
"CRAZY HOUSE" 

"What you need is an electric bath," advised the 
doctor. 

"Nothing doing, doc," replied the patient. "I had 
an uncle drown that way up at Sing Sing." 

It is told of Mr. Finnegan that he died, and when 
he greeted St. Peter he said: 

"It's a fine job you've got here for a long time." 
"Well, Finnegan," said St. Peter, "here we count a 

million years as a minute and a million dollars as a 
cent." 

"Ah," said Finnegan, "I'm needing cash. Lend me 
a cent." 

"Sure," said St. Peter, "just wait a minute." 

The three Chinese sisters who aren't married: 
Tu-Yung-Tu 
Tu-Oum-Tu 
No-Yen-Tu 

A railroad superintendent received the following 
note from a foreman: 

"I am making out an accident report about Casey 
hitting his foot with a sledge hammer. Under 'remarks' 
do you want Casey's or mine?" 

Airplane plants arc turning out planes at top speed. 
Last week at Lockheed it is reported that they built 
a plane in eight hours flat. Five minutes later a pilot 
took off in it. Six hours later the plant received a 
cable from him: "I am in Australia. Please send the 
motor." 

DRIHIC~~5, 
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THE FUTURE WI LL BE YOUR RESPONSIBILITY! 

American colleges turn out good engi
neers. That's why so many of the world's 
greatest engineering achievements stand 
to America's credit. 

The world of the future will be a world 
of wheels and wings to an extent that 
cannot be completely foreseen now. But 
one thing is sure--it will be a world 
of bearings, too, for wherever wheels or 
shafts turn, they must turn on bearings. 

It is not too much to say, in view of 
their present dominant position, that it 

will be a world of Timken Tapered 
Roller Bearings; for there is no bear
ing requirement that Timken Bearings 
cannot meet. 

So, while you are still studying, learn to 
know your Timken Bearings thoroughly 
-their design, application and potential
ities. Then you'll be still better equipped 
for your job when college days are over 
and you take up the responsibilities of 
a full-fledged engineer. The Timken 
Roller Bearing Company, Canton, Ohio. 

TIMKEN 
TflADl:-MA,u( .. Ea. u . • . PAT. OP'P' , 

TAPERED RDllIR IWIIN6S 
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THE ENGINEERING EFFORT 
When the war first broke out, a great demand was 

placed upon the industries of America for increased 
production. The American people responded to that 
demand until now our production of war materials is 
six times what it was at the time of Pearl Harbor. We 
now have an armed force, almost 95~1, of it drawn 
within three years from the civilian population, which 
totals over 10,000,000. Some 1,500,000 of them have 
come from the ranks of skilled labor and technicians. 
The task of equipping this huge fighting force with 
enough modern equipment to win the fight is a big 
one and has required a conversion from peace time to 
war production in most industries, a tremendous build
ing program, and the net addition of over 6,000,000 
people within three years employed in civilian occu
pations . 

But we have done the task. While we cannot lean 
hack satisfied and let the work coast along, it is good 
to see that our efforts have produced results. But 
what results we have accomplished are meager com
pared to what must be done in the future. Each month 
in this coming year we need to boost our output more 
and more. We must get out at least 407r more mate
rial, material of new design and construction, with an 
expected increase of only five or ten per cent in avail
able employment. 

Modernized methods and equipment, labor manage
ment, cooperation, and hard work are making it possi
ble for the American war worker of 1944 to produce 
three times as much as the average worker in 1918. 
Hut this is not enough. 

Transfers of experienced workers from war industries 
into the armed services would ordinarily cause a loss 
in efficiency. especially when replacements must come 
increasingly from women, older men, handicapped per
sons, and others who were not previously engaged in 
production work. Likewise, the scarcity of raw mate
rials and difficulties in obtaining new equipment would 
ordinarily interfere with most efficient operations. New 
methods in production, changes in models dictated by 
war experience, and difficulties in living facilities will 
ordinarily cause production per man-hour to go down
ward if labor, design, and management do not offset 
such handicaps with greater resourcefulness, coopera
tion, ingenuity, and determination. 

The majority of American industries are attaining 
these increases in efficiency, but not, however, to the 
fullest extent. Though many companies have reached 
amazing peaks in production, the net output per man
hour falls far short of what it could be if labor, man
agement, and design were as coordinated as they 
should be. 
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There has been a lot of talk in the papers about 
complacency, turnover, absenteeism, design changes, 
material shortages, and other conditions which are 
handicapping the war program. Every one of these 
is a headache which exists to some degree in every 
industry and which we are constantly striving to over
come. But we know that some of these conditions are 
the inevitable consequences of war, part of the price 
we must pay for the very intensity of our efforts. We 
would have few if any of these headaches if we were 
not striving so hard to produce the biggest and best 
fighting force in the world and if we were not doing 
it at so furious a pace. 

In a cold dollars-and-cents appraisal, we are paymg 
a premium for speed and volume. We could reduce 
turnover problems and inefficient labor to small frac
tions if we were willing to hire only trained, experi
enced. dependable workers; but such "business as 
usual" would be disastrous in war time. It is our re
sponsibility to find some means to boost production 
regardless of handicaps or obstacles. 

We, as student engineers in the university, must 
see to it that our training is such that in the near 
future the engineering part, the design and executive 
part, of production shall approach perfection in ef
ficiency. We are covering the same ground in three
fourths of the time, which means that we must learn 
four-thirds as fast, study four-thirds as hard as we 
ordinarily would in peace times. We are given the 
opportunities and facilities to train well and do a good 
job for Uncle Sam. We must not fail nor fall short of 
our responsibility. 

We all have friends who are in combat service of 
one form or another overseas and who are working 
and fighting hard for our freedom as well as their own. 
One of the main questions they ask in writing back 
home is "What are the folks at home doing for the 
war effort?"; and if someone should write to the uni
versity asking that question, we want Dean Curtis 
to be able to reply that the students are all in there 
slugging, civilians and soldiers alike, and that old 
Mizzou is turning out some darned good engineers. 

-B. R. 

THE FRONTISPIECE 

The freezing power of liquid air now enables industrial 
scientists to determine the carbon content of iron within 
one ten-thousandth of one percent. The unwanted carbon 
and oxygen are drawn off as carbon dioxide through a 
vacuum SY.stem and then trapped by liquid air, which 
freezes the• gas at approximately 294 degrees below zero 
Fahrenheit. When heated, this trapped gas forces a column 
of mercury to rise, thus measuring itself. 

-Courtesy Westinghouse 



Have you ever thought what kind of power drives 
the Army's prime-movers and many of their tanks, 
or of what will drive the airplane or automobile of the 
future? Why, of course, it's the Diesel engine, one 
of the most important parts of which is the fuel in
jector. 

The modern Diesel engine must attribute one of the 
corner stones of its success to the development of its 
fuel injection system. Early fuel injection systems 
were so cumbersome and hard to maintain that rapid 
acceptance of the Diesel engine was not obtained. 
Much of the advancement in fuel injection was made 
by trial and error. 

Many Diesel manufacturers were not able to make 
the precision parts that were required for fuel injec
tion; therefore, specialized manufacturers began to work 
on injection systems. They contributed a great deal 
to this end ·of the field. The largest of these manu
facturers is the American Bosch Company. 

The problem of mixing and burning the fuel and air 
mixture has become quite a factor in Diesel engines. 
The injection of fuel must be done about six times 
faster than in a gas~line engine; in the Diesel this time 
interval is about one-twelfth of the crank cycle, while 
in a gasoline engine it is about one-half of the crank 
cycle. It must be noted here that there are ·a few 
gasoline engines that also use injectors, but this article 
takes into consideration Diesel injectors only. 

There are two main headings under whi~h injection 
systems are classified: one is the air injection system, 
the other being the solid injection system. 
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by JAMES EBERHARDT, M.E. '45 

Air injection is accomplished by the use of a two 
or three stage compressor which compresses the air 
into a tank under about nine hundred pounds per 
square inch pressure. The reason for the air tank is 
that the compression action can seldom be in time 
with the engine. A tank, or bottle, as it is sometimes 
called, is used to store the air from the compressor and 
delivers it to the spray valves as needed. This pressure 
is used to force the charge of oil and air into the 
cylinder. This charge goes into the cylinder when the 
spray valve has been opened by a cam or some other 
method. The fuel pump meters the fuel for injection. 

There has been in the past year a moderation of the 
air injection system which is known as the pre-com
bustion injection. In this system an auxiliary cham
ber is provided for combustion. The diagram of the 
cylinder shows the pre-combustion chamber and how 
it is used. The hole connecting the auxiliary chamber 
and · the cylinder is 0.25 inches in diameter. 

Sectional view shows the various operations of the Mc
Cormick Deering Pre-Combustion Engine. (7) pre-combus
tion chamber. (5) (6) injector, (123489) pump system. 
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This picture shows the 50 H. P. 2-cylinder, Worthington 
Diesel Engine in the University of Missouri Mechanical 
Laboratory. 

There are several types of fuel pumps us~d on 
injection systems, but all must meet these two re
quirements: one, they must give the proper amount 
of oil for one charge; and two, they must provide this 
charge at the proper time for firing. On a Diesel the 
time for firing is just before top dead center. The 
first requirement is controlled by a governor and a 
variable charge pump, or it may vary the period in 
which the suction valve is held open to permit the 
oil displaced by the pump plunger to escape back to 
the suction line. The second operation is taken care 
of by the use of a cam mechanism on the crank-shaft. 

With solid fuel there are two main types of in
jection systems: one, the common rail system; and 
two, the individual pump and injection system. 

The common rail system has a mechanically op
erated needle spray valve. The pumping device keeps 
the oil at a pressure between 4000 and 6000 pounds 
per square inch and provides all the injection valves 
with oil from one pump through a common pipe or 
"rail." The main objection to this system is that the 
oil being under such a high pressure leaks very readily. 

In the solid injection systems the atomizing of the 
fuel is taken care of by the nozzle. This sprays the 
charge out into the piston through a series of small 
holes set in a circle on the nozzle. 

The amount of fuel delivered by an individual pump 
and injector valve system may be controlled by means 
of a suction valve, a variable stroke, or by an oil by
pass. 

The by-passing of oil is done by the use of a rotary 
pump plunger which is in the barrel of the pump. The 
plunger has a slanted groove which uncovers a port 
and lets the oil escape into a suction chamber. The 
most widely used pump of this type is made by the 
American Bosch Company. 

Comparing the air injection with the solid injection, 
we find that both have their advantages and disad-
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vantages. The air injection systel7) requires too many 
additional parts for it to be practical for light weight 
or small spaces. The size and weight are much more 
than can be off-set by its added advantages. In order 
for the air to be compressed to a high pressure it 
must be done with either an auxiliary engine or with 
the Diesel engine. If the Diesel is required to compress 
its own air, it requires about eight per cent of the 
total power devel~ped by the engine. However, air 
injection does no't require as precise parts as does the 
solid injection type. The reason for this statement may 
be shown by the fact that the working pressure for 
air injection is about on::-sixth of that for solid injec
tion. On the air injection system fuel can be sprayed 
into the cylinder over a 180 degree crank travel. This 
allows more accur;ite measuring of the fuel passed into 
the system. 

After all these advantages and disadvantages have 
been taken into account, the air injection system is 
used on only slow speed stationary engines. 

One of the more recent types of injection systems 
is the Atlas Imperial Electric Injection System. This 
system is still in its advanced stages of development. 

The common rail system is retained in this type of 
fuel injection, the new feature being that the injection 
valve in every cylinder is operated by an electric 
current. A constant pressure is also taken care of by 
this electrical operation. 

There is, as can be seen in the diagram, a rotary 
switch which charges the condenser from the battery. 
The condenser is then discharged through the injector 
setting off the charge. The condenser is grounded to 
keep it from discharging at an improper moment. The 
switch contacts are prevented from burning out by 
an inductance set up in the line. 

The body of the valve is much like a four pole motor 
except that it is laminated and that alternate lamina
tions are of non-magnetic material. The plunger is 
also made up of alternate magnetic and non-magnetic 
material. The lamitations are in just the opposite 
order to those on the valve. When the valve is seated, 

1NOUCTANCI!. 

ROTORAR'( 

W'\RIABI-E RK :S l~TANCC. 

(THROTTl.E) 

ATLAS -I MPERIAL.. ELECTRICAL SYSTEM 

( ontinued on Page 19) 

7 



~- a la mode 

Crystal detectors were extensively used until the 
advent of the vacuum tube. The detector was simply 
a mounted crystal of some particular material such 
as galena, iron pyrites, or carborundum with a fine wire 
for making contact. They have been little used since 
the 1920's, but recent developments have produced 
detector requirements that are admirably filled by the 
characteristics of crystals. Such detectors have several 
advantages as well as disadvantages. A crystal rectifier 
is very simple and in comparison with crystals, vacuum 
tubes have the disadvantage that they burn out and 
are also more bulky. A crystal rectifier has a decided 
advantage in the extremely high frequency range, be
ing more sensitive. The reception permitted by a 
crystal detector is limited in volume, however, because 
of lack of amplification. To permit loudspeaker opera-
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Fig. 1-lnapection of raw quartz. 
-Courtesy Crystal Products Co., Kansas City, Mo. 

by PATRIC HATTON, E.E. '46 

tion and obtain necessary selectivity vacuum tubes are 
employed at the lower freque~cies. 

Quartz crystals are used alm<>st exclusively now in 
radio transmitters because of their great stability in 
maintaining a specific frequency. 

Because of the war, the need for frequency quartz 
crystals has skyrocketed and manufacturing concerns 
have been strai-ned to the utmost in order to meet 
the demands. By yirtue of this fact manufacturers 
have learned to develop methods that are best suited 
for their individual needs and thereby it is difficult 
to say that any one method of manufacture applies 
to all. However, generalities can be drawn. 

For ordinary piezo-electrical use the so-called quartz 
"mothers" range in size from ¼ lb. to 3 or 4 lbs., with 
diameters on the average not exceeding 6 or 7 inches. 
They must be free from impurities which can include 

Fig. 2-Procea,ea of Manufacture. 

inherited characteristics such as inclusions, twinning, 
bubbles (both ·microscopic or visible with the naked 
eye) or cracks and fractures sustained after the 
crystals themselves were formed.1 Because of the 
necessity of perfection in piezo-electrical quartz there is 
naturally a great deal of waste not only in the first 
selection but on through the manufacturing operations 
for such things as twinning do not show up accurately 
until the wafer or plate is cut. The raw quartz passes 
through successive stages of inspection and selection 
commencing at the trading post and culminating in 
careful examinations before ( see Fig. 1) and during 
the cutting operations. A concentrated beam of light 
from an arc lamp is used to locate internal flaws which 
generally appear as small bubbles and inclusions of 
foreign matter. 

1 Refers to Hostetler's article in last issue. 

(Continued on Page 21) 
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W.e W.ell.e tAe UUJ,i?A f3.eatJ.e11,4 

From Missouri and Minnesota, Iowa and Illinois, 
Wisconsin and Oklahoma, Arkansas and Louisiana, 
and from Texas, we came-sixty-four of us, all perspir
ing like water crocks in the scalding Missouri heat and 
grimy as moles from our endless journey from Cen
tralia to Columbia on the Wabash. But we were Eager 
Beavers. We had come to conquer. Or so we thought. 
Yeah, we THOUGHT we had come to conquer until 
Professor Weinbach and Mr. Becker welcomed us, 
congratulated us, and casually informed us that all 
but thirty-four of the previous group of Under En
gineer Trainees had resigned because they found they 
were "mentally unfit" for this type of work. 

And then Professor Weinbach asked, "How many of 
you have had Calculus?" 

The first few days we grubbed through pages and 
pages of aptitude tests. We were introduced to the 
volt and the ampere, the T-square and the slide rule. 
We waited in line for hours at book stores for books 
that seemed difficult, beyond all measure, to under
stand. And horrors! We took our assignments so seri
ously that we did them if it took us all night. AND 
IT DID. 

It seemed that to native Columbians, women in 
the School of Engineering were somewhat of a novelty. 
So they asked us questions. Thousands of them. And 
one question they always asked was: "How many are 
there of you?" The first few hours we said, "Sixty
four." The next few hours we said, "Sixty-two." And 
the number has fallen since like the current along an 
untuned transmission line. But as our number de
creased, the self-confidence of those of us who re
mained increased like the national debt. The phrase, 
"If I get to Dayton" gave way to "When I get to 
Dayton," and we graduated with the confidence that 
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by ADELYNE BERG, E.S.M.W.T. 

having completed this course we could not be licked 
by anything-Epsilon, Mu, or Electricity quizes; Hit
ler, Gargantua, or Bengal Tigers. WE CAN TAKE IT! 

To an engineer, to the regular engineering student, 
or even to the average pre-engineering student, the 
slide-rule is as essential as salt. But we mistrusted it. 
To us it was a mystery and a mess. And it is small 
wonder. For most of us had majored in college in 
Elementary Education, Domestic Science, Music and 
Medicine. All all our lives we had been used to multi
plying five-thousand-two-hundred and fifty-five times 
one-hundred and forty-seven point five out the long 
hard way. And we were reasonably sure of coming 
within spitting distance of the correct answer at least 
part of the time. But on the sliderule, we not only 
did not expect a reasonable facsimile of the correct 
answer. We didn't expect any answer at all. During 
the first few weeks, the same scene was played and 
replayed during each slide-rule class. Mr. Fansher 
would put a problem on the board. Suppose it was 
one-million-three-hundred-thousand divided by two
hundred and twenty-nine. Taking elaborate pains not 
to show his boredom, Mr. Fansher would show us how 
to obtain the answer on the slide-rule. And then he 
would ask us to slide out the answer. We always did. 
In fact, we usually obtained about ten answers varying 
over a range of about six significant figures. And after 
a violent and windy argument, we would finally agree 
upon one of the results, Mr. Fansher would again 
work the problem on his slide and explain each step, 
and we would be ready to go on to something else. 
But alas, it never failed-someone would yell loudly 
and brightly, "I don't get it!" And we'd have to go 
through the whole thing again. Carefully. And that 
wasn't all. On quizes we used our slide-rules, and, 
then, on scratch paper we ground out the answers 
long hand and assumed that they were the correct 
ones. It was terrific! 

Some misguided souls think that blue is the saddest 
color, but we of the Eager Beavers know better. For 
we know the color of the fan-mail sent out by the 
Dayton Aircraft-Radio Laboratory. PINK!! The 
meaning of the writing on those little pink slips was 
something like this. "Listen, Sister, either you are 
spending too much time with the A. S. T. P. and down 
at Adam's or you are a dim-wit. Better do something 
about it - or else!" 

Ah, that first two months. We studied (like dogs) 
D-C Electricity, Algebra, Trigonometry, Slide-Rule, 
Machanical Drawing, Shop Practice, and Materieal. 
Now as we look back, that schedule seems easy. But 
not so then. For everything was so strange. The one
hundred and twenty words of American slang which 
represented our vocabulary were not enough to ac-
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curately describe electrical phenomenon. And every 
time we opened our mouths, we "gave with" an in
accuracy which, along with the admonition that silence 
is golden, was thrown back to us for examination. 
Here is an example: The first morning in Section One's 
Electricity Class, Professor Weinbach asked if anyone 
knew the definition of energy. No answer. But Profes
sor Weinbach insisted that someone must know. And, 
finally, a weak and fragile voice trembled from the 
back of the room that energy is the power to do work. 
Professor Weinbach didn't agree. But it gave him a 
chance to ask, "What is power? What is work? What 
is force? And how many in this group have had Cal
culus?" It seemed hopeless. We didn't know anything 
about anything. And it took us only one hour to prove 
it. 

In the next room, Professor Lamb was sweating nobly 
over Section Two. And after that first hour, he doubt
less groped back to his office with the conviction that 
he had in his charge thirty-two fluttery and not too 
bright females who could eventually be taught to 
screw a bulb into a Montgomery Ward Bridge Lamp 
with safety if the lamp were not connected to the line. 

But we fooled 'im!! 

Supposedly, those chosen to take the course were 
potential mathematicians. But actually the mathe
matical backgrounds of most of us were very poor. 
True, all of us had taken some algebra. But for most 
of us, it had been a troublesome requirement which 
had to be met before we could go about the business 
of getting a degree. And we had not studied it as 
diligently as we would have had we known that we 
would some day spread it on our bread and eat it for 
breakfast, dinner, and supper as an engineer must do. 

Mr. Allen and Mr. Kemper slaved with us through 
algebra. And during the first two months, we dissi
pated about fifty per cent of their enthusiasm for the 
teaching profession. But we loved them for their 
weekly quizes. The weeks that Mr. Allen made them 
up, we fumed and accused Mr. Kemper of being the 
guilty one. And the weeks that Mr. Kemper made 
them up, we were sure that it was Mr. Allen who had 
sold us down the river. And all the while, we cussed. 
And we cussed. Because something was always ap
proaching infinity, but the only thing that ever reached 
it was Mr. Allen's patients. 

At first, we wondered why Mr. Fansher was rushing, 
frantically, like Rommel out of Egypt, through Trig
onometry. But after we had completed the twenty
four class hours allotted to the course, we realized that 
had he not rushed, we would have finished ignorant 
of even the sine and the cosine. We were spared that 
catastrophy. For we finished Trigonometry with a 
hugging acquaintance with sines and cosines, a winking 
acquaintance with the tangent, and an introduction 
to the question, "Why is an identity?" The latter 
is still a little hazy. 

And while Porfessor Wallis was still panting from 
the shock of reading on one of our Materiels papers 

10 

that cotton is not machineable, we completed our first 
term-thirty-seven of us! 

We were to have a day off. But we didn't get it. 

We didn't get our day off because representatives 
from Dayton came to see how we were doing. Among 
them was Mr. Blevins whom we had expected to be a 
H-A-R-D M-A-N. But he wasn't. In fact, he turned 
out to be the kind of a fellow that one wouldn't be 
afraid to ask to help pull a loose front tooth or change 
a tire on the old V-8 or get us a date with a General. 
And he didn't fire anyone. We were surprised . 

And we were bored as dummies at a puppet show 
with the tests given us by Dr. Evans. Because he kept 
repeating that they did not count for or against us. 
And it was very hard to keep the temperature of our 
motivation above absolute zero. 

Our second term schedule included A-C Electricity, 
Electronics, Communications, Ma thematics, Mechan
ics, Radio Shop, Power Laboratory, Circuits Labora
tory, and Electronics Laboratory. 

In one of our Electronics Experiments, we were told 
to take a maximum reading of voltage, and later in 
the experiment we were told to take a greater max
imum. H'ray! We were glad to find out that there was 
something greater than maximum. For it helped us 
explain how we worried about our work during the 
first term and the beginning of the second . During 
the first term, our worries reached a maximum, and 
at the beginning of the second, our worries reached a 
greater maximum. And there was a good reason. For 
we had three Lab manuals to keep up instead of one. 

But the second term saw the beginning of our re
lease from strain. Perhaps Professor Waidelich and 
his "there's no great hurry" air had something to do 
with it. Or perhaps it was that the trainees who were 
not interested had left, and those of us who remained 
were beginning to see the score. Earlier in the course, 
when the instructors got tangled in the midst of a 
difficult explanation, every trainee would be punching 
her neighbor with a sharp and weary elbow and 
mumbling, "What in heck is he doing up there?" And 
the neighbor would be groaning, "Having a little fun 
for himself. He's the only one that's getting it." But 
by the end of the twelfth week, all the courses meant 
something to us, and we even knew what to do with 
A+ JB. HONEST!! 

But as our value as potential employees of the Day
ton Laboratories increased, our annoyance with the at
titude expressed by the pink slip grew. We realized 
that we were not feeble minded. We had held jobs 
before. And we had studied before without being 
bullied. And we considered the pink slip as a threat
ening letter which showed not only poor psychology 
but very bad taste. Doubts arose. And we began to 
wonder if we were preparing for a job that we would 
like but would not keep because of an ax hanging by 
a spider web over our heads. But we staycd-thirty
two of us. 

( Continued on Page 18) 
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&up,ne 1' ~ 
In last month's issue of the Shamrock, there was 

printed a joke which implied that Harold Denkler was 
quite an ambitious man with the women. Although 
his real ideas were exaggerated, he is only a man, and 
as such his most intriguing thoughts are concerned 
with young ladies, most of whom are women of the 
opposite sex. 

"Denk" enjoys a good date about as much as he 
does a good symphony, a combination of the two be
ing preferable, but his ambitions and activities go far 
beyond these social interests. Denk has a high interest 
in his work in chemical engineering and spends con
siderable time in the radium lab recovering radium 
and mesothorium, although his designs for· the future 
lie in chemical engineering rather than research. 

He was born in Hannibal, Mo., in 1924 and is un
doubtedly a direct descendant of Tom Sawyer. He was 
not quite the idle prankster that our boy Tom was, 
though, for he was salutatorian of his high school grad
uating class in '41, cheated from the honor of valedic
torian by a girl, of all things ( dirty polities). After 
graduating from high school, he took one year of basic 
training in engineering at Hannibal-LaGrange. He 
then transferred to M. U. and decided to become a 
chemical engineer. 

That he is quite active in school functions is shown 
by the fact that he is a member of Tau Beta Pi, en
gineering fraternity; Alpha Chi Sigma, chemical fra
ternity; Pi Mu Epsilon, math fraternity; and a mem
ber of the Shamrock staff. He has also been president 
of the A.I.Ch.E. since last fall. 

With all due respects to local draft board No. 1 in 
Hannibal, Denk will graduate in three more quarters. 
And when he does, we here in school will have lost a 
fine companion and co-worker, but society and indus
try will have gained a competent, well educated chem
ical engineer. 

FEBRUARY, .1944 

by BERT REAGER 

On the ninth of February back in 1923, the blue eyes 
of Marjorie Irene Pearson received their first glimpse 
of God's sunshine. Marjorie was undoubtedly a prom
ising child, but she was destined to become an even 
more promising young lady. 

At the age of five, she was launched into the endless 
seas of education ( weren't we all?). She sailed leisure
ly through grammar school, and after four years of 
exposure to the painful rays of learning at the local 
high school in St. Paul, she was graduated with the 
class of 1940. It was then that she sighed happily, 
"At last my school days are ov·er." 

Living thus in ignorance, she was able to spend a 
pleasant summer in camp. But on her return, she de
cided to enroll in the University of Minnesota, just 
for the fun of it. However, the fun was not to be had, 
for she contracted Undulant Fever from drinking raw 
milk and was in serious condition for some time. When 
she had regained her health, she returned to the uni
versity, and a mapping course aroused her interest in 
civil engineering. She enrolled in that department in 
the fall of '42 and was an E student for a year and a 
half. Then, in the most interesting part of her course, 
the surveying of a cow pasture ( accent on the cow), 
recruiting officer Lieutenant Taylor interested her in 
the opportunities of the U. S. Signal Corps, and a week 
later she was a duly ordained decibell, listening to 
Dr. Weinbach's query, "Whom of you have had dif
ferential equations?" 

Thus began her career in electricity and the accom
panying hours of toil and sweat, some of which were 
spent writing for our beloved Shamrock. 

It was at this point that a man entered her life. 
She had met and dated him as a civilian, but his don
ning an Air Corps uniform . encouraged her: affections. 
He was stationed in Texas and lost little time in Aying 
up here to visit her. His third visit was a ten day 

( Continued on Page 14) 
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Gastineau enjoys a coke, while C. and B. Minr, Naka, Alder, Jarbo, Heinze and New 
of the faculty, Thomas, Ames, and Kuellmer explain technical words-and jokes to their 
dates. 

Energetic Jackob Sosne, fall dance chairman poses, while studious 
Bob Brown, ex Tau Beta prexy, concentrates on the latest SHAM
ROCK. 
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Queen Martha knights Moneymaker, one of our mid
year graduate■• 

THE MISSOURI SHAMROCK 



With the crystal ball above and the electrical test board on the right, 
engineer dancers enjoy the music-and the session in the lab with no report 
to write. 

Engineers 
Fall Dance 

On Saturday eve, Dec. 11th, the elec
trical engineering laboratory became the 
engineering ballroom as soft lights and 
music filled the room. 

Incidentally, students skidded rather 
than rolled their motors across the waxed 
floor the following week. 

FEBRUARY, 1944: 

Bill Becker, Engine Club Pres. Willhite, and Vice Pres. Buchert 
are caught by the camera enjoying the evening. 

Entertainment by the sextet, Reager, 
Bangert, Bangert, Arnold, Behle, and 
Lilla, furnish entertainment that was 
a high spot of the evening. 
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Swimming Pools a Submarines_ 
ALLIS-CHALMERS EQUIPMENT INE-BUILD THE OTHER! 

By building equipment that helps turn out U.S. subs-Allis-Chalmers workma helping to sink the Rising Sun! 

1600 Allis-Chalmers 
Produds Work for Victory 
-Mining Metal for Subs 

and Planes_ Turning Wheels 
in Fadories _ Pumping 

Water to Our Big Cities! 

~ 

Allis-Chalmers equipment heli
kecp the home front healthy! 

WE'RE WORKING for "THAT MAN" 
(Soldier talk for Uncle Sam) today! 

More than 1600 war and war-industry 
products are pouring out of our plants ... 
machines that help make eYerything from 
subs and planes to soldiers' shoes. 

Allis-Chalmers equipment is also hclp
lng to pump water to our citics ... to pro
duce 8 out of 10 U.S. loaves of bread ... to 
do hundreds of jobs which are vital to 
the health and morale of the Nation. 

And Allis-Chalmers engineers in the 
6eld arc helping manufacturers produce 
more, not just with new machines-but 
with machines now on hand! 

EYcry one of the thousands of Allis
Chalmers men and women is working all out for Yictory-and every one is gaining 
production experience which will be in
valuable to the Nation in the Peacetime 
rebuilding program which must follow! 
hus-CnALMERsl\IFG. Co.,MILWAUKEE, Wis. 

Allis-Chalmers is the largest supplier of sawmill equipment in the worl<l! 

A-C equipment puts rivers to work
supplying power for the war effort! 

VICTORY NEWS 
Converted Carriers Aid Navy~ Official NaYy J>hotos rcwal that merchant 
vessels are rapidly being conwrkd into 
auxiliary-air<"raft escort ships to proled 
convoys from s1:bs a1ul boml)('rs. On some 
ships already c·on,·<·rkd a great Yaridy of 
A-C equipment has been installe1l-in
d11ding main propulsion turbines, auxiliary 
generating sets, condensers, centrifugal pumps, motors and control. 

. 

lfandl,ool( for Wartime ::::-...-~ Care of ~ Centrifugal ~:: Pumps ia.':!.~ 

FREEi "'rite for your copy of this centrifugal pump maintenance guide! Jam
packed with practical suggestions-new i<lcas you need today! This valuahlc new 
book belongs in your tee hnical library! 

New "Electro-Cooler"! Vitally needed increases in power transformer capac
ities can now he obtained quickly with a new system of forcccl-oil <"ooling that sa vcs 
25% in critical war materials on new trans
formers. 
This new Allis-Chalmers cooling unit, 

called the "Electro-Cooler," will step up 
capa<"ity of transformers already in ser
vice by about 20 to GO%. 

This new unit makes the forced-oil sys
tem of cooling transformers highly practical because it is built compact, factoryassembled an<l factory-tested at high pres
sure to minimize the possibility of future maintenance. If transformer has radiator 
valves, the unit can be removed without 
draining transformer oil an<l parts can be 
replaced without delay in transformer op
eration. 

FOR VICTORY 
Buy United States War Bonds 



Engine Club 
A regular meeting of the .Engineers' Club was held 

Wednesday evening, January 19. Bert Gastineau, 
Chairman of the St. Pat's Board, announced that this 
year's war-time St. Pat's celebration would be moved 
up to the week of Feb. 27-Mar. 4 because of the 
accelerated program. The activities will start with 
Engineer's Burrall Class, Sunday, Feb. 27, and will 
be concluded with the St. Pat's Ball, Saturday, March 
4, which will be held in the Armory. It was also an
nounced that since the labs would not be available this 
year, special emphasis would be placed upon the cam
pus stunt. It was suggested that each department have 
a separate stunt if the campus stunt design contest 
yielded enough appropriate designs. The button con
test was also announced and the refunding of Engine 
Club dues was the prize offered for the best design. 

Vernon Roach was well paid for attending this meet
ing. His name was drawn out of a hat and he won a 
fine Eversharp which was given away as an attendance 

pnze. 
A most interesting lecture was given by Dr. Fred 

McKinney on "Mass Psychology." He brought up 

some of the most important topics of the day, such as 
the race riots and the negro problems in the South. He 

suggested that the best method of preventing group 
disorder is through education of the masses. 

Bert Gastineau concluded the meeting with the state
ment, which we must all remember, that as this might 
be our last St. Pat's celebration for the duration, we 
must pitch in and work to make it a big success. 

A.S.M.E. 
The A.S.M.E. presented a program of entertainment 

at an open meeting held on January 26, 1944. Cul
tured femininity from Stephens College gave out with 
a well rounded program which included popular songs 
by two lovely vocalists, three hulas danced by two 
shapely girls with the authentic rhythm, and some 
truly rocking boogie woogie on the piano. The large 
audience, which included many visitors, received the 
entertainment, as well as the refreshments, with great 

enthusiasm. 

The next meeting takes place on Wednesday, Feb
ruary 9th, and will again feature a special attraction, 
if of a different nature. Mr. L. L. Jolly from the 
Savage Tool Co. of St. Louis will lecture, give a lab. 
demonstration, and show a movie about "Precision 
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Measurements." Because of the great interest of the 
subject, Col. McIntyre has given Army members of 
the A.S.M.E. permission to stay out till 9 P. M., so 
that they may see the full program. 

Alpha Chi Sigma 
In January, Alpha Chi Sigma held its usual two 

meetings, one in the chapter room in Schlundt Hall, 
and the other a dinner meeting at the Green Room 
in the Tiger Hotel. 

Plans are being carried forward for a dinner party 
to be held at some future date, not yet fixed. Also, 

the chapter is securing the names of the four or five 
students in the Arts and Science and Engineering 
schools who have the highest scholastic rank in Chem
istry in their Freshman year at the University. These 

names will be engraved on the plaque provided for this 
purpose located in Schlundt Hall. 

The chapter files have recently been given a thor
ough investigation and reorganization. In the past 
years these have become more or less out of order, but 
now have been put back in good shape. 

New membership pins have arrived for recently 
initiated members. 

Dr. Breckenridge, chapter advisor, has invited the 
group to his home for a chili supper for the next meet-
111g. 

A.I.Ch.E. 
Plans are now under way for the activities of the 

A.I.Ch.£. during the Winter quarter. A meeting is 

being planned for the near future to elect a new treas
urer and to collect dues. The recently elected treasurer, 
Bill Beckebrede, has changed schools and has, as a 
result, left that office to be filled. The officers elected 
at the last meeting were: Harold Den kier, presi
dent ; Charles Wildschuetz, vice-president; and David 
Grimes, secretary. 

Tau Bela Pi 
Tau Beta Pi held a meeting on Tuesday, January 25, 

1944, at 5 :00 P. M. in Room 134 of the Engineering 
Building. Plans were discussed for an initiation of new 
members in the near future. The following new officers 
were elected: Jay Gooch, president; Granville Smith, 
vice-president; Carl Tamaki, recording secretary; Har
old Denkler, corresponding secretary; Robert Roney, 
cataloguer; and Professor Wallis, treasurer. 
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SIK RI/IT N6ATll'£S.I 

THE world's largest camera, developed and used by Bell 

Telephone Laboratories, makes negatives up to 6 feet 

high at the rate of 20,000 a month. The crew works inside 

the camera which has a battery of lenses with focal lengths 

to 70 inches. 

Photographs to full scale are made of valuable technical 

drawings that are costly to produce. These were formerly 

short-lived through the repeated heat and handling of 

blue-printing. 

This safer, faster method helps speed the designing of 

new and special communications equipment for@ 

the armed forces-now the main job of Bell Lah- ~,A" 

oratories' scientists. 

• 

BELL TELEPHONE SYSTEM 

1Par cal/11 k 
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y. • · That'11 u,I, 
Y your call 

rnoy be delayed. 
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( Continued from Page 10) 

The first great event in our lives had been when 

we had played for "keeps" and won our first bag of 

marbles from the neighbor boy. The second had been 

when we had had our first date. And the third great 

event took place when Mr. Fansher, with pink and 

golden optimism, helped us test the one tube radios 

built in Radio Shop. They worked-every one of them. 

Jack Armstrong came in with discouraging clearness. 

And after tha twc affectionately called Mr. Fansher 

"Frankie" behind his back . 
And we no longer trembled when Mr. Kemper hol

lered, "And let me catch any of you putting a volt
meter in the line--!!" 

We finished up our work with Machinery, Radio. 

Transmission and Antenna, Radio Laboratory, T. and 

A. Laboratory, Machinery Laboratory, and Radio 

Servicing. The last term was the most interesting and 

the easiest on the nerves. And we even ate our meals 

without having the corner of a book hanging in our 

gravy. Believe it or not. 
Way back in a trench in the darkest corner of our 

minds had been a little green worm who kept saying, 

"You couldn't build anything that would oscillate ex

cept an amplifier. And when it comes to building or 

fixing radios, YOU JUST AIN'T NO GOOD FER 

NOTHIN'!" But we found that the little green worm 

was wrong. We found that it wasn't difficult to follow 

the diagram for a simple receiver, nor was it hard to 

discover the pains in a radio when we had the proper 

testing equipment. And our oscillators oscillated
but really. 

FOR SUPERIOR QUALITY, 
DEPENDABLE SERVICE, 

REASONABLE PRICES 
"Say It With Flowers" 

from 

GUARANTEED FLOWERS 
STORE GREENHOUSE 

16 S. 9th West Blvd. 

At our Christmas party we proved we could take it. 

We trapped our teachers, cornered them in the labora

tory, and gave them an insight into why we sometimes 

snickered in class when they couldn't see anything to 

snicker about. We imitated our teachers. And we tried 

to show them that we liked and enjoyed them the way 

they were-that we wouldn't want Professor Weinbach 

to stop saying, "Ant Satatay ve haf a cviz," or Pro

fessor Wallis to stop saying, "Hawf wave rcctifia," or 

Professor Waidelich to stop saying, "Nawthing.'' Nor 

would we want any of our teachers to change their 

speech or mannerisms. And the slide-rule that Pro

fessor Weinbach gave was a dilly-Baraza would win 

it, THE LUCKY--!!! 
Perhaps the Christmas party was an ice-breaker. 

For Professor Weinbach and Mrs. Weinbach invited 

us to their home for a New Year's Eve party. It was 

a grand party, not only because of the fun we had, 

but because of the soft, warm feeling that we belonged 

to the Weinbachs and to our other teachers, that we 

carried away with us. It was another rose-colored 

memory to put away in the file marked ''Columbia, 
Missouri." 

The Signal Corps Course was a rough one-even 

for Eager Beavers. It was a rough one for D A R's. 

And it would have been unbearable had it not been 

for the willingness of the teachers to answer the same 

foolish questions a million times a day and still say, 

"Is that all right now?" with a smile or a wink. We 

learned a great deal about things electrical in those 

six months, and we gained greatly in self-confidence. 

And we're glad we came. AN' WE AIN'T KIDDIN'!! 

TIGER LAUNDRY 
& DRY CLEANING CO. 

1101 Broadway Phone 4155 

CLEANED & PRESSED 
DELIVERY SERVICE 

Plain Coats 
Suits 
Topcoats 
Hats 

5 0 /I Sh8;~a~!~:ved z 5 /I y Trousers y 
Jackets 
Plain Skirts 

Buy Your Engineering 
Supplies 

Where You Pay Less and Receive More 

UNIVERSITY BooK STORE 
JESSE HALL - SOUTHEAST CORNER 
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(Continued from Page 7) 

opposite a magnetic bar on the valve is a non-magnetic 
bar on the plunger. When a current is sent through 
the condenser to the coils surrounding the spray valve, 
there is a magnetic field induced in the laminations 
of the spray valve. The magnetic laminations on the 
valves tend to line up with those on the plunger, thus 
opening the passage for the fuel to Aow. When the 
current is cut off, the valve seats itself again. 

The time the valve is held open is regulated by a 
variable resistance which is between the battery and 
the rotary switch . When a greater resistance is set up 
in the battery and condenser circuit, the condenser re
ceives a smaller charge and the time the valve is held 
open a shorter time. In this way the engine speed is 
held constant depending only on where the throttle 
is set. 

Another additional feature is the way the switch is 
set with the throttle to give the indicated throttle 
speeds. As the switch is operated from the motor by a 
gear ratio, every time the motor slows down the switch 
also slows down. As the switch slows down, the con
denser charge is increased. This causes the spray 
valve to stay open longer and allows a larger charge 
to enter the cylinder. The larger charge causes the 
motor to speed up to the throttle speed. Just the 
opposite happens if the motor gets going too fast. 

In the Atlas System the ignition of the fuel is caused 
by an alternating current. This current is supplied 
in such a manner that it reaches its peak at about 
every eight degrees of rotation of the crank-shaft. Its 
voltage varies with the resistance and thus gives a 
constant current at all speeds. 

These Atlas-Imperial Injection Systems have been 
put on gasoline motors and have proven very success
ful. Of course, there had to be changes made in the 
cylinder head and minor changes in the fuel systems. 

The latest design in fuel injection is that of the 
Tuscher or the Archaouloff units. The principle by 
which it works remains for future design and extremely 
difficult development. The need for this type of unit is 
increasing rapidly as the advantages of the two cycle 
opposed-piston engine becomes more widely recognized. 
The principle by which it works is that of combustion 
chamber pressure. The injector has a gas piston in 
the base next to the cylinder head. When the com
bustion pressure reaches its maximum, a gas piston is 
pushed up against the plunger of the fuel pump. This 
sets off a charge into the lines for the next combustion. 
Relief valves are in the injector to release the fuel 
canals and spaces. 

With this type of injector and using the engine 
above, there would be eliminated the cam shaft, there
by affecting a substantial cost saving and increasing 
the compactness of the engine. Economic pressure 
will undoubtedly bring about much ingenuity in this 
injection system. 

In the future great advancements will be made along 
this line with fuel injection leading the field. 
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EXTRA STURDY 

EASY-TO - READ 

Extra sturdy tape and reel designed for highway, 
railroad and survey work. Deep etched markings, 
easy to read and most permanent. Sec it at your 
dealers and write for catalog. 

... to Get 
Longer Tool life 

Give them 
Extra 

Give tools a little extra care. Don't 
drop or throw them loosely Into a drawer. 
Keep fine tools In the boxes In which they 
are packed and do not measure movln9 
work or In places where a tool may be 
Injured by a revolvln1 cutter. 

A little extra care from every tool user 
will Iner•••• tremendously the number of 
tools available and help at the same time 
to Increase production. 

lrowa & s•arpe Mft. Co., Provlclo■co, L I., U. S. A. 

BROWN & SHARPE 
TOOLS 
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AROUND THE COLUMNS 
by SLIPSTICK SAM 

When is St. Pat's? What is St. Pat's? What can I 

do for St. Pat's Week? Well, fellows, if you don't know 

what St. Pat's is, when it is, or what you can do for 

it, I indeed fell sorry for you, but to answer all these 
questions fully would take more space than I have for 

this column. Let's say just this-there is a place for 
every engineer in the St. Pat's Week program, no mat

ter how much or how little time you have to spend. 

To get the answers to the above questions and to 
others you may have, be sure and be at the next Engine 
Club meeting. 

It seems that Fred Reagel took my jesting in seri
ousness and conducted a poll to determine just how 

popular his jokes in the Missouri Shamrock really are. 
Here are the results: 

Missouri Shamrock -----------·--------------------

Esquire ------------·------------ -------- ----- ------- ------
Cornet ------------- ·--------------------·----·-------------
Life----------· ------ ·---- ------------------·-·--·-------------· 

86.S<jo 
7.6'/o 
4.27,, 
1.5 '/o 

Others ---------- -------------------------------------------- 0.2J?i 

The results were so successful that he is thinking 
of letting someone besides himself vote next time. 

??? Are You Ready for St. Pat's ??? 

Well, Tom Beasley has done it again! After com
pleting his two and one-half puff cycle pipe, he de

cided that more of the R. 0. T. C.'s should enjoy the 
many comforts of a pipe. For this reason he has con

verted the fellows in his room at Defoe into pipe 

smokers. He says his methods are quite simple, he 

just shows them the light and then hands them a pipe. 
The only trouble now is, they can't see the light for 
the smoke. 

??? What Are You Doing for St. Pat's ??? 
As usual we have to say something about Pete 

Hostetler, only this time it is at his request. Pete 

wants, not only wants but needs, fellows to play in 
the band for the serenade after the barbecue during 

St. Pat's Week. He wants anything from a grand 
piano player to a mouth harp player. See him for 

particulars today. 
??? Are You Earning Your St. Pat's Hours ??? 

Saying of the week by an engineer-"l'm never go

ing to get married; I can do anything a woman could 
do for me, so why should I?" All this was said after 
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he had just done some washing, namely, a sweater. 

Yes, you guessed it, it was said by Jime, The Inde

pendent, Eberhardt. 
??? St. Patrick Was an Engineer, Are You ??? 

Willhite is still silent on where he eats. All he will 

say is that he has the situation well in hand and he 
doesn't want any of you wolves to spoil things for him. 

Now, come on, Charlie, where do you eat? 

*** Erin Go Brau *** 
This is rather old, but still news. Paul Kaiser, an

other R. 0., insists that he was feeling fine New Year's 

Eve when he led that Conga line down Washington 
Avenue in St. Louis. We agree he must have been 
feeling fine. 

The Best St. Pat's Week - If You Help 
They say that the reason E. J. Culling goes around 

without saying much is all due to a lack of sleep. It 
seems that he has been staying awake nights worrying 

if the standing waves on radio antennae don't get tired 

just standing. Might get them chairs, E. J. 

*** Don't Forget the Barbecue *** 
Weiss swears that he isn't the only one who has 

had a little trouble in getting a date, by the way he 

has had some since the last edition so don't worry 
about him, fellows. He states that that man about 
town, Bill Havel, has had more than a little trouble. 

This can't be the Havel we know, or could it? 

*•=•* Remember the Serenade *** 
Some of the fellows around here sure do look sad, 

and I can't say I blame them. What joy is there in 
coming to school every morning to find the halls empty 

of Electrons. They say that an extra man has been 
hired by the Post Office Department just to take care 
of the mail between Columbia and Dayton, Ohio. 
Could be. 

??? Is Your Campus Stunt Design In ??? 

The fellows in the A. S. T. P. say that the food at 
Crowder Hall gets better all the time and that they 

don't really have to study any more because their 

Uncle Samuel says that they can stay here as long 
as they wish whether they make the grades or not. 

Could this be propaganda? No, that couldn't be. 

*** Let's Go to St. Pat's Parade *** 
They say that A. T. Kemper was picked up the 

other day for speeding on Broadway. He swears that 

his bicycle just slipped into over-drive when he wasn't 
looking. Could this be? 

??? Have Your Date for St. Pat's Ball ??? 

How about this Grimes man? They say that he 
met his Stephen's dream girl when she arrived back 
in Columbia with flowers, candy, and himself ready 

to pick up where he left off when she went home for 
Christmas. He must like the girl, or so it is rumored. 

? ? ? Is Your Button Design In ? ? ? 
For months we have been wondering if Pat Hatton 

had any skirts. Well, men, boys, and civilians, step 
up, take notice, and look; she does have a skirt and 
it's very becoming, too. Pardon me while I whistle. 

In closing, St. Pat's Week is just what YOU make 
it, so let's all work and make it the best. 

THE MISSOURI SHAMROCK 



( Continued from Page 8) 
After the selection of the good quartz the mothers 

are sent to the mounting room to be oriented in such 
a manner that the further operations of cutting can 
be judged accurately. This point is one of the most 
critical of the various stages, and while much of the 
manufacture is carried out by machine this must be 
done by carefully trained personnel. Quartz is a 
polarizer and when placed in a nicol prism will "black 
out," or change the intensity of light that passes direct
ly through it, on definite lines indicating the molecular 
axis of the crystal itself. The exact position of the 
Z or optic axis is determined and marked for it is not 
necessarily in direct line with the vertex of the crystal. 
Then the crystal is taken to the mounting position, 
where it is aligned with the Z axis parallel to the base 
plate and two of the parallel major faces normal to 
the plate within .001 inch accuracy. The mounter takes 
advantage of the fact that the major faces offer a 
smooth, accurate sighting line and with the aid of an 
angle iron as near perfect as modern machining can 
make them he lines the mother and fixes it with an 

adhesive that must meet the requirements of strength 
without brittleness or stickiness . Many different com
pounds have been developed for this use both by spe
cial chemical research and in the quartz laboratories 
themselves. 

Within the last few years special saws have been 
designed for the purpose of cutting the mothers ac
curately. Some of the latest models have scales set 
off in degrees of rotation from the given axis. With 
this development the direct use of X-ray detection of 
error and correction is immediately possible without 
the loss of time while waiting for the tests which for
merly took many hours. 

After the sawing process the wafers are checked once 
again for impurities and polarity and then cut up into 
blanks for pre-frequency grinding. When the crystals 
have been ground to within audio-range they are taken 
to the final finishing process. By this time the blanks 
have reached the critical stage and must be optically 
flat on both sides. The finisher determines how close 
to the required faltness the crystal is, finds by wave 
lengths of light and the micrometer, which side is the 
flattest and uses this side as a reference. The fine 
abrasive powder is mixed with water to the consistency 
of thick cream on a piece of plate glass and the crystal 
checked for oscillation on the test oscillator. A mount
ed crystal of the required frequency is connected in 
the circuit of the audio oscillator cycle counter. It 
is against this frequency standard that the frequency 
note of the new crystal beats, giving a tone indicating 
how cycles above or below frequency it is. By delicate 
hand lapping the crystal is brought to within the plus 
variation necessary to allow for some loss when mount
ed. When within range the crystal is again checked 
for oscillation, meticulously cleaned and placed in the 
holder, one of the most ticklish jobs in the field. Any 
number of small things will render the crystal useless. 
The wafer itself is mounted between two metal elec-
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INSTANT 
RESPONSE TO YOUR 

TOUCH 

Not quite "the world at your finger
tips''. but certainly a new Sfrvant 
with every filling of your pen or 
brush. The pen may be mightier 
than the sword but to stay mightier 
than your pen, always fill it with 
Higgins Ink ••• you're "master''. 
with Higgins "instant response to 
your touch.'l Send for a color card. 

HIGGIDS I.NR CO.,I.NC. 
271 lillffH STREET, 81\00IIIY.N JS, .N. Y. 

UPTOWN 
All Week- Feb. 13-19 

"DESTINATION TOKYO" 
With Cary Grant - John Garfield 

• 
Feb. 20-24 

"GOVERNMENT GIRL" 
With Olivia De Havilland 

• 
Feb. 25-26 

"THE HEAT'S ON" 
With Mae West 

trodes within an air medium the size of which vanes 
entirely with individual crystals. If the air gap is 
too large or too small the crystal is likely not to oscil
late or not maintain a frequency under the extreme 
Signal Corps tests it must undergo before being put 
into use. 

The crystal industry is, to the greatest extent, the 
application of hand work to the finest degree of ac
curacy. Claudius wrote, in the time of Nero, about 
AD 14: 

"Pass not the shapeless lump of crystal by, 
Nor view the icy mass with careless eye: 
All royal pomp its value far exceeds, 
And all the pearls the Red Sea's bosom breeds. 
This rough and unform'd stone, without a grace 
Midst rarest treasure holds the chiefest place." 
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Have a "Coke"= Meet a new friend 
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. . . or how to relax on leave 
What more friendly way to welcome a soldier to a family gathering than the 

three short words: Have a "Coke". It says, We're happy you're here, And there's 

no better way to show it than to be sure you have Coca-Cola in your icebox 

ready to offer its refreshing hospitality. From "down under" to back in the 

U.S. A., Coca-Cola stands for the pause that refreshes,-has become the symbol 
of friendly folks the world over. 

IOTTUD UNDER AUTHORITY OP TH! COCA,COLA COMPANY IY 

COCA-COLA BOffLING CO., Columbia, Mo. 

It'■ natural for popular names 
to acquire friendly abbrevia• 
tions. That's why you hear 

--~~ Coca-Cola called "Coke". 

"--------------------------------O19.UhC-CCo., __________ _,, 
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z()NI: .. 
Zone of Progress 

IM Aff AG;E of progress in many fields, no advances have 
been more helpful to man than those made in medicine and 
surgery. 

One of the forces that has made it possible for this prog• 
ress to he rapid is synthetic organic chemistry. This science 
has provided those who manufacture pharmaceuticals with 
means of obtaining many new chemical materials from which 
to produce new chemical combinations. Synthetic organic 
chemicals are priceless raw materials in the ete,;nal fight for 
health. 

Through the use of synthetic organic chemicals, many 
anesthetics have been developed. The number of these anes
thetics is of great value, since the physician can choose one 
suited to the patient's needs. This means less shock and 
greater comfort for the patient, thus often contributing to 
his swifter recovery. 

Many other pharmaceuticals are made with the help of 
synthetic organic chemicals. Anti-malarial substances, syn
thetic adrenalin, man-made vitamins, anti-pyretics (to cut 
down fever), many kinds of sedatives, vehicles in which 
drugs are administered, and solvents used in extracting drugs 
from natural sources are some of the medicinal aids made 
possible by these chemicals. 

CARBIDE AND CARBON C11EMICALS CoRPORATION, the Unit 
of UCC which pioneered in the field of synthetic organic 
chemistry, has made more than 160 synthetic organic chem
icals available in commercial quantities. Many of these 
chemicals are important in various ways in the pharmaceu
tical industry. 

Pharmaceutical manufacturers, and research and technical 
men in chemical and allied industries, are invited to send for a 
copy of the 100-pagebooklet P-2, '' Synthetic Organic Chemicals," 
tvhich technically describes the properties and some of the uses 
of these chemicals in pharmaceutical and other fields. 

BUY UNITED STATES WAR BONDS AND STAMPS 

IAYINGI POI TOUI Synthetic 
chemicals in tank-car quanti
ties serve as solvents and raw 
materials throughout indus
try to make more and better 
things at less coot to you, 

MAGIC PLASTICS I Wonderful 
plaotico that look like glaoo, 
otretch like rubber. and which 
are proof againet water, sun
light, oil•. and many chemical• 
are made from VINYUTE 1yn
tbetic resina. 

COLD-PROOPI Coolant for 
liquid-cooled aircraft enginea 
and base for anti-freeze in 
military cars and trucks ia 
ethylene glycol, an important 
1ynthetic chemical. 

MAN-MADII All types of 
synthetic rubber require syn
thetic organic chemicals for 
their manufacture.Here'• hope 
for tirea for you in the future. 

UNION CARBIDE AND CARBON CORPORATION 

ALLOYS AND MnAU 
Eleetro Metalluraleal CompaQ 
Haynes Stelllte Company 
Uaited Stalee Vaaadla• C.rponde■ 

30 Eut 42nd Street Em New York 17, N. Y. 
Principal lfniU in lhe lfniled State• and their Prodact, 

CHIMICAU 
Carbide and Carbon Cbemleal• Corporation 
ILICTRODIS, CARIONS AND IATIUIU 
National Carboa Coapaa7, lae. 

INDUSTRIAL GASH AND CARIIDI 
The Linde Air Product• Compaa7 
The Oxweld Railroad Senlee Compaa7 
Tlae Prea&0 0-U&e C.apaa:,, 1-. 

PLASTICS 
Bakelite Corpontloa 
Plaall•• DIYblon of Ca .. lcle .... 

Cultea Cl&ealetb Corpor■d■a 



( Continued from Page 11) 

stop-over while en route to N. Carolina and gave him 
time enough to gather up his courage and ask the 
sixty-four dollar question. He got the right answer, 
and she got a fingerful of diamond. 

Having completed her training here at M. U., Mar
jorie is by now on the job with the Signal Corps at 
Wright Field in Dayton, Ohio. Her career is well 
begun, but the sound of wedding bells in June will 
complete her happiness. 

PLATE LIICm 

Same Large Plates At-
No Increase in Price 

10% Off on Meal Tickets 

DROP INN CAFE 

PENNEY'S 

Styled for Looks and Rugged Service 

YEAI-IOIID GABAIDIIES 
$4.98 

Precision tailored slacks of sturdy shape
retaining garbardine. Action-cut, Victory 
model. Solid tones. 

A Real Value in Lasting Quality I 

MEI'S SPORT SBIBTS 
$2.98 

Styled for service and priced to fit your 
budget. Solid colors . . . long sleeves! 

Foreman : "Come on men, hurry up." 
Laborer: "Rome wasn't built in a day." 
Foreman: "Maybe not, but I wasn't foreman on that 

job." 

Well dressed man, cigar in hand, falling through 
the air from an airplane: "Gad, that wasn 't the wash
room after all." 

A Westerner entered a saloon with his wife and three 
year old boy. He ordered two straight whiskies. 

"Hey, Pa," the kid asked, "ain't Ma drinking?" 

And then there was the M. U. journalism student 
who slapped an Engineer when he tried to teach her 
the "freedom of the press." 

Feel FIT 

from the 

ground up! 

In Flexlblt. Bostonians 

If your shoes fityou'U (eel fit •• • 

your shoes will lut longer, and 

so will you! You' ll walk it and 

like it in BOBtonians ••• they're 

walk-jilted to your Coot in aclion. 

Plateau ia a roomy Nor
seam O,cford, with tout)a 
Dura-Flex So/ired Sole. 

Cwtom Bumiahed . .. • 

$8.50 
to 

$10.85 

TIGER BARBER SHOP 
FRIENDLY SERVICE 

114 SOUTH NINTH C. T. CRAIG, Proprietor 
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W TH this melter, studying the 

action of some 35 tons of 
alloy steel in an Allegheny Ludlum 
electric furnace, peeping is resolved 
into a science. 

His job is one of the earliest in 
a long series of operations which 
bring a melt of Allegheny Ludlum 
stainless, electrical or other alloy 

steel to its final form, rigidly true 
to specifications. His experience 
determines whether the molten 
mass within the furnace is progress

ing at the proper rate, and dictates 

any adjustments necessary to pro

duce the quality of steel specified. 

OWi by P11l•er, in,,,, Alle1Ihmy L,,d/11111 P/,1nt. 

His judgment is double checked, of 
course, by thousands of dollars 
worth of amazingly accurate test
ing equipment, built for analyzing 
with hairline precision. 

For, in wartime especially, the 
properties of alloy steels must be 

maintained with the utmost con
sistency. Lives of men--even the 

outcome of battles depends upon 
this uniformity, because the place 
of alloy steels is always in the vital 
heart of a war mechanism. 

Lives and battles depend upon 
other things in this war, too-mat
ters that come home to every house-

hold. Buying bonds, conserving 
food, fuel, gasoline, rubber, waste 
fats and scrap metal-all these have 
to do with how soon the war will 
be woo, and at what price. They 
are everyone's jobs. · Have you done 
-are you doing-all you can? 

All6,11u, 1,,,,1/,,,,, 
ST ■■ L CORPORATION 

■RACK•NRIDG•. ~l:NNeYLVANIA 

A-8841 ••• W & D 
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PROPHECY? 
Prophecy is a dangerous pastime; yet each of us 

must make some assumptions as to the future if we 
are to get ready for tomorow's problems. Just now 
all of us-faculty, civilian students and AST trainees 
-are concerned as to what the situation may be in 
our College of Engineering for the next several months. 

So far as the engineering faculty is concerned, the 
departure of the Basic AST trainees on April 1st will 
not greatly change the t eaching load for next term . 
A few who are on term to term appointment will be 
released . For the faculty , the big change in teaching 
load is due to come next July. Fortunately there are 
several jobs in industry available for every faculty 
member not needed here, and after the war it seems 
certain that there will be a large increase in enroll
ment in engineering colleges which will require a cor
responding increase in teaching staff. 

Under the recent changes in the selective service 
regulations, the National Roster of the War Man
power Commission certifies to the local draft boards 
the engineering students to be deferred . For the Col
lege of Engineering, 21 seniors who will graduate be
fore July I, 1944. have been certified . In addition we 
are allowed a quota of 23 students who will graduate 
within two years. These also have been certified to 
their local clraft boards. All other civilian students 
over 18 years of age, and not already classified as 
IV-F, will presumably be drafted. As a guess, our 
enrollment of civilian students after the Spring Quar
ter will not exceed seventy-five total. 

We began the Winter Quarter with the following 
AST and A-12 enrollment: 

Basic . 
A-12 
Advanced 
Specials 

Totals 

756 
45 

217 
... 73 

.. . ... 1091 

Of the above, all the Specials will complete their 
curricula on April 1st; of the Advanced, 34 will com
plete their curricula; of the A-12 group, about one 
half will have reached their 18th birthdays by April 
1st and will therefore leave. Allowing for some fail
ures, it appear~ that we might have about 160 Ad
vanced AST trainees next term if no replacements 
are furnished . The A-12 group will number less than 
20 if there are no replacements. Seven of the present 
B.E.-1-Term 3 trainees will be designated for Term 
4-E.E., but may be moved elsewhere on April 1st. 

It is evident that the Advanced Phase of AST will 
be continued with reduced numbers. No date has been 
set for its termination. Of the present group of Ad
vanced trainees here, only the present Term 4-me
chanicals will remain for the Summer Quarter. Of 
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course, we may receive Advanced trainees to replace 
those graduating. And many other things may hap
pen to upset our estimates. It seems likely, however, 
that enrollment in the College of Engineering will 
pass through a minimum in the fall of 1944 or winter 
of 1944-45. The enrollment may then begin to in
crease and will eventually far surpass the 720 which 
we reached before the war. Plans are already afoot 
to enlarge our facilities. 

Dean Curtis 

HARMONY-
To the juniors and seniors who stop to survey this 

life at M.U. there is probably one word that expresses 
their most predominant thought-change. The last 
three years have been years of continual metamorpho
sis. There have been changes in social life as well as 
scholastic life. The most pronounced change has been 
the ever changing ratio between civilian and army 
personnel in favor of the latter. Two years ago a 
man in uniform was a rather novel sight; today the 
reverse is quite as true . 

To most engineers the direct contact with army 
p~rsonnel was rather meager until a few months ago 
when army engineers began training at M.U. Today 
there are approximately twice as many armv men i~ 
engineering as there were civil ans at any· previous 
time. This sudden influx has brought about some 
very noticeable changes. To the faculty and the 
Dean 's office the attitude toward the process of regis
tration has turned from distaste to something ap
proaching horror. Another change has been the 
crowding which has come from increased enrollment. 
Not only has class size increased but also the number 
of classes. This has made it necessary that the faculty 
to shoulder a greater burden. After looking back upon 
these and other changes which have come about, one 
fact stands out clearly--that there has been little or 
no friction between the three elements faculty army 

' ' ' and civilians. Adaptation to the situation has been 
effective. 

This adaptation has been successful because the 
three have been able to cooperate. Civilian schedules 
have suffered to some extent in that certain classes 
have been hard to obtain at the proper periods. In 
som e cases these difficulties have been ironed out by 
the interested parties meeting and changing the class 
period, even though it may not have been to the 
greatest convenience of all. 

The army men have been of great assistance in 
most of our branch professional organiations. Some 
of these organiations were practically destitute of 
civilian members because of the low civilian enroll
ment, and army participation has certainly been ap
preciated. 

The future of the school for the remaining war 
period is not certain. However, if the cooperation 
shown so far continues, the future will to that extent 
be brighter. 
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ST. PAT'S QUEEN OF 1944! 
The pinnacle of Engineer's Week is reached at the 

crowning of the Queen of Love and Beauty at the 
annual St. Pat's Ball. Each year at this time the 
engineers take time off from the old grind of studies 
and devote their time and energy wholly to building 
up a celebration that is worthy of the followers of St. 
Patrick. St. Patrick, who is the center of the festivi
ties, appreciates the finer things of life, love and 
beauty, and it is the job of the engineers to see that 
his appreciation becomes a reality. Members of the 
Engine Club have the pleasant duty of going per
sonally to every one of the organized houses for women 
and to the sororities and to the campuses of Stephens 
and Christian to select one girl from each house to be 
a candidate for the Queen of Love and Beauty. This 
is such pleasing work that the boys usually fight over 
who will interview who. This year 21 lovely girls were 
chosen as candidates for the queenship. The candi
dates then appear in person and in formal attire at a 
meeting of the Engineer's Club where the boys vote 
on the five most beautiful candidates. These five can
didates then appear again in person at the final meet
ing of the Engineer's Club where the engineers vote 
on the particular queen ( they're all queens) who will 
reign as the Engineer's Queen of Love and Beauty for 
1944. This last voting is done by closed ballot and 
the suspense of "who is the queen" builds up until the 
revealing of the queen at the St. Pat's Ball. 

This year St. Patrick shall surely be pleased! His 
appreciation of the love and beauty of the fairer sex 
will be enlarged by leaps and bounds! We are more 
than proud to present your Queen of Love and Beauty 
for 1944. This Queen of Queens is none other than 
the lovely blonde with sparkling blue eyes, Miss June 
Heger! Second only to June are her attendants: Miss 
Pat Kennedy, Miss Patsie Tucker, Miss Virginia 
Bunker, and Miss Carolyn Hunt. 

Our Queen of Love and Beauty comes from St. 
Louis. She is 5 feet 5 inches tall, weighs 118 pounds 
and is 19 years old. June is a senior in Home Eco
nomics and wants very much to have a nursery school 
of her own after she graduates. June is a member of 
the Delta Gamma Sorority. Our queen is already a 
"marked "woman. She is engaged to a lieutenant in 
field artillery. 

A versatile girl, June is a member of Femme Form, 
Y.W.C.A., and a participant in intramural sports. She 
is a bridge partner that is hard to beat, a good set-up 
girl in volleyball, a "slugger at heart" on the softball 
field, and a match for anyone on the badminton court. 
June's scholastic abilities keep step with her athletic 
whims. An S average is good in anyone's language. 

Here is something strictly confidential fellows, but 
it is too wonderful to keep to one's self. June, not like 
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many girls we know, is also well on her way to be a 
master of the culinary art. She not only loves to cook 
but she can cook. Our hats are off to you, June. 

June's favorite songs are "Rhapsody in Blue" and 
"Star Dust." But her interests in semi-classical music 
are not to be overlooked. 

June is a most agreeabl:c person but after a short 
conversation with a little coaching she confessed her 
most prominent peeve. Crew cuts are a definite "no" 
with her so let those waves come many and long. 

Engineers, you have chosen a very beautiful, in
telligent, versatile queen. You are true followers of 
your Patron Saint. Erin Go Bragh! 

Pat Kennedy, one of the queen's four attendants, 
is a member of Gamma Phi Beta sorority and comes 
from Rolla, Missouri . Pat is a senior in Arts and 
Science and is majoring in psychology. She is 21 
years old, 5 feet 2 ¼ inches tall, and weighs 108 
pounds. Pat has jet black hair and dark brown eyes. 
Although she is engaged to a marine air corps pilot she 
plans on becoming an operations agent with American 
Air Lines upon her graduation. Her hobbies include 
swimming, horse-back riding, dancing and picnics. 
Pat is an advocate for nearly any modern song and 
sings a mean soprano. When asked what her pet peeve 
was she replied without any hesitation, "I don't like 
being whistled at." Pat's love for puns shows she 
has a sense of humor that is hard to beat. 

Patsie Tucker, another attendant, is a member of 
Kappa Kappa Gamma Sorority and comes from Kan
sas City, Missouri. Patsie is a blonde with clear blue 
eyes. She is 5 feet 2 inches tall and weighs 105 
pounds. A Junior in Education, Patsie is 19 years 
old. She likes all popular songs and her favorite 
pastime is dancing: One of her favorite hobbies is 
tennis. She shys a little when it comes to singles but 
is really there when it comes to doubles. Patsie con
fidentially says she is a "play girl" at heart and would 
not confess to any peeves. Upon graduation she, and 
this is straight from the shoulder, men, plans on 
getting married but as yet she has no one definite 
in mind. 

Virginia Bunker, the third attendant, is also en
rolled in the school of Arts and Science. She is a 
sophomore, a member of Kappa Alpha Theta Sorority, 
is 17 years old, 5 feet 4 inches tall, weighs 115 
pounds, has black hair and golden brown eyes. Vir
ginia's home town is Clayton, Missouri. She leans 
toward psychology and sociology in her studies and 
wants to do social work with delinquent children 
when she graduates. Some of her activities here in 
school include work in the Canteen, member of dance 

(Continued on Page 28) 
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A recent development in scientific research is an 
electronics instrument known as the mass spectrometer. 
This instrument has been especially adapted to gas 
analyses, and is found to be of particular value in fol
lowing the course of reactions so that control measures 
may be applied. It can be used for quick and accurate 
gas analyses that would ordinarily require expert 
chemists several days to perform. 

The heart of the instrument is a curved tube which 
may be constructed of glass and lined with a non
magnetic metal such as copper. Mercury diffusion 
pumps maintain the pressure in the tube at about 10·4 

mm of Hg. during a gas analysis operation. The gas 
is introduced through a capillary leak from a gas sup
ply that is large enough that the pressure will not 
change any appreciable amount during analysis. 

After the gas enters the tube it passes through the 
ionization chamber, and the molecules and atoms are 
ionized by a beam of electrons directed across the tube 
( see figure I ( b) ). A filament provides the source of 
electrons, and a potential of a few volts accelerates the 
electrons to provide them with the desired energy. A 
small magnet may be placed so that its field is parallel 
to the beam to insure its direction. Storage batteries 
may be used to furnish the current, which is about 
10·0 to 10·1 amperes. An electronic voltage regulator 
is used to keep the voltage very constant. 

Ions formed in the electron beam are accelerated by 
a high voltage between a plate ( 4) on one side of the 
ionization chamber and one ( 5) on the other side with 
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a small slit to permit the ions to pass through. A plate 
of intermediate potential ( 2), also containing a slit, 
is placed so the ions pass through the two plates in 
series and are directed along the center of the tube. 
The ion accelerating voltage may be varied from a few 
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hundred to a thousand volts depending upon the part 
of the spectrum desired. 

As the ions travel along the center of the tube ( Fig. 
2) they enter a magnetic field and are deflected around' 
the curve of the tube, if they are of a certain mass. 
The heavier ions will strike the outer side of the 
grounded metal tube, and the lighter ones will be de
flected to the inner side by the magnetic field. Some 
types of spectrometers have a uniform magnetic field · 
throughout the length of the tube, and in this case the 
tube would be in the form of a semi-circle and the 
path of the ions would be curved from the ionization 
chamber to the target. The ions of different masses 

MAS lVll 

Fig. 2 (Courtesy Westinghouse) 

are focused on a slit in the target by adjusting the 
magnetic field or the accelerating voltage or a com
bination of both. 

Ions that have been focused on the target slit pass 
through and strike a plate or a cylindrical cup and 
give up their charge. An extremely sensitive amplify
ing system is used to measure the current obtained, 
which is about 10·10 to 10·15 amperes. Quantitative 
determinations may be made by comparing the cur
rents of the various constituents. ~his may be done 
by plotting the current obtained against the atomic 
masses as found from the magnetic field and the 
accelerating voltage ( Fig. 3 ). However in some cases 
various constituents require different amounts of en
ergy for ionization, so the current obtained from the 
ion-charges would be affected. This is corrected fairly 
accurately by making standardizations with mixtures 
of known compositions. 

Mass spectrometers may be made in various ways. 
The tubes may be constructed for different ion de
flections, the usual types are the 60°, 90° and the 180° 
deflections. The curved portion of the tube may be 
constructed from the non-magnetic metal, and the ends 
have glass jackets fused on the metal. Metal has also 
been used for the entire construction. The resolving · 
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Fig. 3 (Courtesy Westinghouse) 

power of any instrument does not depend on the angle 
of deflection of the ions but upon the radius of curva
ture of the curved tube and the width of the slits. 

At the present time a mass spectrometer is being 
constructed in the physics department here at the Uni
versity of Missouri. It is constructed with a copper 
tube for an ion deflection of 60°. This tube has the 
glass end connections fused to the metal tube. The 
vacuum system consists of mercury diffusion pumps. 

The mass spectrometer undoubtedly has many uses, 
some of which are yet to be discovered and developed. 
The instrument has been used in the analyses of gases, 
in determination of the relative abundance of the iso
topes of different elements in the pure state and in 
various compounds, in the separation of isotopes, for 
following the course of organic reactions, and in de
tecting small traces of impurities in various mixtures. 

Commercial spectrometer manufactured by Westinghouse 
(Courtesy Westinghouse) 
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Aircraft design is progressing at a phenomenal rate. 

Size, speed, performance, and load-carrying capacity 
have all been improved far beyond our earlier dreams 
of such machines. Up to now propeller and engine 
designers have been able to keep up with the fast 
moving pace of this change in design, but always there 

is the constant demand for more power in a single 
unit for which to attain a higher speed. 

Many outstanding men in the field of aeronautics 

contend that in this struggle or search for more power 
and speed we have suddenly encountered obstacles 
which might necessitate a radical change in aircraft 
propulsion. This fact has become so obvious that we 
now hear public announcements of a new type of air

plane powered by jet propulsion. Its first impression 
upon many is that "it's just a new-fangled rocket ship 

idea" in an entirely new field and as having little hope 
of successful development. 

Compr,uion Ch11omberf 

Fig. 1 
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In the first place the jet propulsion principle is not 
a new one. It may be cited as one of the earliest 
mechanical ideas. Hero, the Alexandrian mathema
tician and philosopher who lived around 100 B. C. 
demonstrated the principle with his aeolipile. The 
apparatus consisted of a hollow sphere mounted cen
trally between two supports, one of which being hol
low, served to transmit steam from a closed vessel 
supported over a fire. Two pipes with right-angle 

ejecting nozzles were attached to the sphere on oppo
site sides, and the reaction or unbalanced pressure 
created by the escape of the jets of steam caused the 
sphere to spin. 

In the second place a jet propelled plane is not a 
rocket ship, though the principle behind it is closely 
related . In one the thermodynamic unit is a vessel 
containing a combustible mixture which in itself em
bodies the oxygen necessary for combustion, and is ·thus 
independent of the atmosphere. The combustion gases 
escape through a nozzle to form a propulsive jet. This 
is the rocket principle. In the other the thermodyna.mic 
plant uses a liquid or solid fuel that requires it to be 

fed with oxygen from the atmosphere for combustion. 
This is the thermal jet system herein discussed. 

One might ask why a need for a radical change in 

aircraft prime movers. A quick summary of the ob
stacles encountered in present day flying will disclose 

the reason why the jet propulsion plane has evolved. 
When the heavier-than-air craft was first introduced, 

air resistance in flight was negligible due to the rela
tively low velocities, however, as speeds increased, en
gines had to increase in power and size at a greater 

relative value because the power required due to air 
resistance increases as the cube of the velocity. Thus 

Ditchargc N cnil, 
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power requirements for planes above 400 m.p.h. are 
enormous. 

To attain these speeds, single unit power plants of 
not less than 2()(X) H.P. are required . Such an engine 
may be an eighteen cylinder double row radial or even 
a twenty-four cylinder H-type which requires ninety
six values and two crankshafts. After adding a two 
stage, variable speed, mechanical or turbo-supercharger 
for high altitude flying, and a variable pitch propeller 
with proper reduction gearing or possibly a "set" of 
two oppositely turning propellers on a common shaft 
called "contra-prop," we have an exceedingly complex 
maze of mechanisms. 

Such engines are believed by many engineers to 
mark what is a practical limit to the size of a single 
reciprocating unit with present knowledge. Others 
claim that the modern reciprocating aircraft engine 
is approaching a maximum in power and efficiency. 
Higher speeds mean larger propellers and the tips of 
these propellers are approaching supersonic velocities. 
( Supersonic velocities are above the velocity of sound 
which is approximately 750 m.p.h. ) When these veloci
ties are encountered a shock wave occurs and resist
ance to flight becomes extremely high. Here we ap
proach a point where the jet propulsion craft displays 
one of its merits in that it eliminates the orthodox 
propeller and its inherent faults. 

From Fig. 1 we see that the operation of the jet 
propulsion plane is not a complex one. Air is the work
ing fluid, and the fuel which can be any natural or syn
thetic liquid hydrocarbon, as used in many engines 
today, is used for adding heat to this air. Air is drawn 
in or allowed to be forced in the air intake by the for
ward motion of the craft. In starting, this air is first 
partially heated by the starting engine's radiated heat 
and exhaust, but in flight when the starting engine is 
cut off, the intake air passes by unaffected until it 
reaches the axial-type rotary air compressor. Here the 
air is compressed in several stages to a high pressure 
where it is admitted to a combustion chamber which 

is fitted with one or more special fuel injectors. Fuel 
is sprayed into the combustion chamber by the in
jectors, and combustion is initiated by some device 
such as a spark plug. The air or combustion products 
are now highly heated and under a very high pressure. 
The escaping gases pass out a tube to the discharge 
nozzle and out -into the atmosphere. The cross-sec
tional area · of the <Jischarging nozzle is greatly reduced 
causing a very hi~ velocity and by Bernoulli's prin
ciple a very low pressure. Since the mass of gas flow
ing is constant for a given unit of time, the impulse 
due to change in momentum is proportional to the 
velocity gradient of the gas between the air intake 
and the discharge nozzle, and of the fuel from the 
combustion chamber. to the discharge nozzle. A some
what similar reaction is obtained when a toy ballooon 
is blown up and released. Air rushing out of the neck 
creates a backward thrust sending the balloon darting 
about through the air. 

Contrary to many popular beliefs, the jet propulsion 
ship does not operate "against" the surrounding at
mosphere. It is the reaction of the jet relative to the 
plane wherein the source of power is derived and not 
the "push" of the jet against the atmosphere. Other 
than for a source of oxygen for combustion this plane 
could operate in empty space or in a vacuum. 

Many various types and ideas of jet propulsion have 
been submitted and tested. Most of the early work 
has been done in Europe. The French, British, Ger
mans, Swedes, and Swiss have all contributed many 
different and interesting designs. However, basically 
the principle of operation of all is similar. 

Two of the more outstanding experimenters who 
have actually made flights with their machines are 
S. Campini of Italy and Frank Whittle of England. 
Campini with the Caproni organization made a suc
cessful ten minute flight in 1940 with an 8800 pound 
machine with which he had been working since 1932. 

(Continued on Page 22) 

Fig. 2 

The photo and diagram shown here are of an Italian Caproni-Campini jet-propelled plane that pre
sumably operates on the same principle as the new, secret jet-propelled, propellerless plane whose 
perfection by U. S. and British engineers has just been announced. This Italian olane flew :68 
miles m 21,; hours on Dec. 1, 1941. The first successful flight of the British plane was made in May, 
1941. The "rocket" or jet-propul,;ion method is b::isically simple. Air is drawn mto the ruselage 
through large intake vent under the nose and com;>ressed in a rotary blower. Fuel 1s added m the 
l'Ombustlon chamber and the Rases then pass through a turbine and are ejected 3t high \'elo<'i~ 

through a tall nozzle. Tr.~ rearward force of this jet of gas thrusts the olane forward 
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"Hey, Culling! Where's that cut?" 
"What cut?" 
"The one that just came in from Westinghouse." 

• "I don 't know. Hey, Jay! Where's that new West
inghouse cut?" 

"I don 't know. Hey, Miller! Where's that Westing
house cut?" 

"I don't know. HEY .. . huh? Oh, Westinghouse; 
it's on top of that filing cabinet." 

Momentary silence broken only by shuffling feet, 
the slamming of the window. 

"Where is Reagel?" 
No reply. A pencil drops on the floor. Someone 

starts pecking away on the typewriter. 
"How many pages of local ads do you have this 

month, Hostetler?" 
''About three and a half, I think, Loe." 
Somebody yells down the hall. A drawer closes. 

The typewriter falters, stops, a muffled oath is heard. 
A head pops in the door. 

"Anybody seen Eberhardt? " 
"No, he's in class." 
The door slams. The typewriter begins again. Some

one coughs. A key grates in the door. Three more en
gineers enter. Several conversations start at once. 

Confusion. 
"Here's a letter for you, Loe." 
"Anybody know any dirt for Around the Columns?" 
"Did you pick up that ad yet, Naka?" 
"Where does Willhite eat?" 
" ( d ) " ' I d 't h th . . . . censore . . . . .. on care w en e 

blasted issue comes out, anyhow!!" 
"Here's an A.I.E.E. writeup 'Papa' Gastineau told 

me to give you, Miller." 
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"Hey, Beesley!" 
"But it's gotta - - -" 
" - - - for it last week!" 
"Horsef eat hers!" 
" - - - over to Artcraft by - - -!" 
" - - - tell him - - -!" 
"Hey - - -! " 
" - - - not a chance!" 
Bedlam. 
Every great author puts his reader "in the mood" 

for the story with a description of the setting or scene 
of the action. Far be it from a mere engineer to chal
lenge the work of the masters. Thus, the previous 
dialogue would pass as a pretty fair description of the 
setting of the nucleus of "our story." It's not wartime 
Washington or an insane asylum, although it ap
proaches the latter as a limit. The scene: The Sham
rock office; the time : oh-most any time. 

If you have noticed, out of this office every month 
comes a new issue of the Missouri Shamrock. It is 
the hope of some, at any rate, that you are mildli' 
interested in its contents. No doubt about 99.986% 
of the engineers read Reagel's jokes and Slipstick 
Sam's Around the Columns. Maybe some 0.074% 
read the articles. Furthermore, one would not be far 
wrong in stating that around 0.0000031 o/o have ac
tually wondered at one time or another what went 
in to the publishing of this conglomeration of ink and 
paper and perspiration called The Shamrock. It is 
for him that this article is written. 

A good way to start a discussion of the personnel 
and publishing procedure of the Shamrock is to take 
a look at the contents page, page three. I doubt if 
many of you have ever noticed it before. The men 
in the top left bracket are the "big shots." They do 
about 60% of the work and get about 70% of the 
credit. The "biggest big shot" is Ye Editor, Winston 
Loe. He is the final word on general decisions and 
policy. He handles the national advertisements, is 
responsible for lining up articles, and helps on layout. 
He has an amazing facility, as is the general rule for 
the whole staff, for not being around when needed 
most. He also has the somewhat dubious honor of 
having mail enter the Shamrock office addressed to 
him for the next five years. We regularly receive mail 
addressed variously to about the last five editors. 

Next comes June Culling, Associate Editor. The 
Associate Editor does a lot more work than he gets 
credit for. He has much of the work of layout, general 
editing, the chasing of stray articles and picture cuts, 
and about 2xIO• similar odd jobs. He spends about 
half of his time in class, half in the Shamrock office, 
and half running over to Artcraf t Press and back. 
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We can skip rapidly over the Feature Editor. He 
was given that title, it is rumored , in order to get 
him to do more work. As almost anything can be 
classified as a "feature," he is a handy stooge when any 
work is to be done. 

Willard ( Pete) Hostetler is the Business Manager. 
He seems to use up gallons of ink keeping records of 
all the mighty business transactions of the Shamrocl?, 
and it is his job to see that the red ink doesn't exceed 
the black. His main headache is control over the sale 
of local advertisements. He also has to make sure that 
his staff doesn't decamp with the funds. Pete docs a 
great deal of work on the Shamrock besides business, 
also; he practically put out the January issue by him
self. 

Circulation Manager Fred Reagel had charge of 
getting this magazine to you. He and his staff have 
the thankless jobs of addressing the Shamrock en
velopes and carrying seventy pounds or so of Sham
rocks to the post-office every month ( ask the Feature 
Editor; Reagel classified 35 pounds of that 70 as a 
"feature'' last month). In spite of his job as Circula
tion Manager, Fred is probably better known as editor 
of Blarney. 

Now that the ego of the "big shots" has been satis
fied, we can drop down the left side of the contents 
page to the various staffs. The Editorial Staff writes 
articles, edits other articles submitted, and reads proof. 
The Business Staff attempts to sell advertising space 
in the Shamrock to local merchants, and then collects 
for those ads sold. The Circulation Staff handles all 
of the various tasks in connection with the transporta
tion of the Shamrock from Room 233 of the Engineer
ing Building to you, dear reader. The Photography 
Staff takes pictures to illustrate articles, pictures of 
Engine Club doings, and group and single pictures for 
the Shamrock. The Faculty Advisors keep tab on 
Shamrock activities, tender advice, act as censors 
when Reagel's jokes get a little rowdy, and check on 
technical articles. And that brings us to the bottom 
of the contents page. Now that our curious 0.0000031 ')a 
knows who does it, no doubt he's just burned up with 
curiosity as to what they do. 

Literally hundreds of items and tasks go into the 
"putting out" of the Shamrock. The monthly dead
line for all ads and articles roughly divides the work 
into two parts. Before this deadline, all of the articles 
are supposed to be written, and all the local ads are 
supposed to be sold ("supposed to be" was not chosen 
unwisely). 

Lining-up of the articles for each issue necessitates 
much of the aspirin used by Editor Loe. Any volun
teer authors are welcomed with open arms and free 
beer. Most of the articles are written by various en
gineers at the suggestion of the editor or associate
editor, or by regular members of the Editorial Staff. 
As. you know, most of the articles are of a technical 
nature. It is sometimes a ticklish proposition to deter
mine what is too technical and what is not for the 
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average engineer specializing in another field. Finally, 
after the articles are edited, they are approved by 
faculty members of that particular branch of en
g1ncenng. 

Besides the special articles are the regular depart
ments of the Sha:mrock: Engin Sketches, Around the 
Columns, Blarney, and Organizations. These are 
usually handled by the same person from month to 
month. The staff puts their heads together to decide 
who should go in Engine Sketches each month, and 
then Bert Reager is dispatched for interviews. Around 
the Columns is "dug up'' by Bill Beesley ( alias "Slip
stick Sam"). The constant pleading query on his lips 
"Has a11yn11 e got any dirt for Around the Columns?" 
brings in some external contributions. Fred Reagel has 
little tmuble finding jokes for Blarney as long as he 
has Esquire, Reader's Digest, and other engineering 
magazines handy ( oh, what we told!) Organizations 
( we know you've never read it) is a cumulative de
partment, as a member of each organization writes its 
part of the department . By-line credit ( or blame), 
however, goes to the person who runs up a tremendous 
phone bill calling members of the organizations, and 
then edits the results handed in. It might well be 
mentioned here that utter disgust with this depart
ment, the driest in the entire magazine, caused a com
plete mental detonation with the production of this 
"article" as a result. 

Local ad sales are handled by Business Manager 
Hostetler. An e1,1gineer who is also a salesman is a 
rare species; none have been seen in these parts for 
some time. The Business Staff spends many non-class 
hours trudging downtown to say-"l'm on the Busi
ness Staff of the Missouri Shamrock, and I came to 
inquire if you would be interested in advertis---" That 
is about as far as one gets before-"l'm sorry, but I 
have nothing to sell so why should I advertise?" 
Should someone actually advertise, the Business Staff 
again trudges downtown afterwards to collect. More 
good mid-day study hours are lost that way! 

Approximately 307, of the articles and 70 ')',, of the 
ads arrive on the deadline date. Then the staff runs 
around in a cold sweat looking for the missing items. 
Thus, everything usually is ready to be set-up on the 
linotype at Artcraft Press in the neighborhood of a 
week after the deadline. 

J n this transition period while waiting for the first 
proof to come back from Artcraft, a few other inter
esting items may be observed. The Shamrock is very 
unusual in that it is so inefficiently efficient. In spite 
of the state of confusion that frequently exists in the 
Shamrock office. in spite of the many different re
sponsibilities and duties that must be attended to by 
members of the staff, and in contrast to the expected 
"passing of the buck," things somehow do seem to get 
done due to a reasonable amount of staff cooperation. 
Considerable sleep, temper, and grade averages are 
lost in the process of putting out each issue, but every
thing usually does manage to get done. 

(Continued on Page 24) 
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A Visitor from Ireland 

Is an engineer a human being? One would some
times doubt it if he were to take a quick glance at the 
bewildering and changing expressions on the face of a 
Stephens' Susie while on her first date with one of 
these strange specimens of dubiously natural phenom
ena, or if he should scan a few of the expectations of 
engineering professors as evidenced by the gigantic 
assignments in Steam Power Plants, Thermodynamics, 
Ultra-high Frequency Technique, or Structural Stresses 
and watch the assignee struggle homeward after his 
six o'clock class. One might, however, get a different, 
a more derogatory, opinion of an engineer if he were 
to listen to the strongly biased tale of a lawyer of a 
few years ago. 

In spite of what opinions may be drawn, an en
gineer is basically a human being. His appreciation 
of natural truths, his chivalry and love for beautiful 
women, his clamor for recognition, his appreciation of 
religion, his love of fellowship, his patriotism, his taste 
for good food and drink, his pride in manliness, his 
urge to demonstrate his own ingenuity, his apprecia
tion of great things, his love of social engagements, and 
his ideas of tradition and honor are truly those of 
every good American. These are the basic character
istics of all well educated men and St. Pat's Week is 
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designed especially to bring forth and cultivate each. 
That which differentiates the engineer is the fullness 
with which he gains these and the methods employed 
therein. 

Throughout the beginning months of the school year 
he is interested mainly in pursuing his regular cur
ricular activities and procuring knowledge of the laws 
which are compiled by nature, and how he can use 
these to increase the luxury, culture, freedom, and hap
piness of the world. He is thereby demonstrating his 
love for natural truths-the first love of every scientist. 

On the Sunday morning beginning the week of man
ifestations all the engineers gather at the Engineering 
Building cleanly shaved to enter a contest for growing 
the manliest beard. When all have gathered on this 
morning of reverence they march to the campus of 
Stephens College to attend the all-inspiring Burrall 
Class, thereby beginning the week with service to God. 
Throughout the early part of the week everyone in 
the college of Engineering is busy designing and build
ing apparatus and machines for scientific demonstra
tion, and not for a moment forgetting to persuade 
his friends that the girl of his choice for the Queen 
of Love and Beauty is really the most beautiful lass 
on the campus. On Thursday night after he has par
taken of the tasty sandwiches of barbequed bull at the 
barbeque and absorbed the calculated amount of potent 
fluid ( that which is incompressible) he continues his 
expression of chivalry and love of beautiful women by 
serenading all the sororities and girls' dormitories in 
town. 

On the morrow of that eventful night the ingenuity 
and hard work of the engineers are displayed to the 
public in the dedication of the campus stunt-a dem
onstration of some feat of engineering excellency. The 
following afternoon brings the traditional arrival of 
his noble and most honorable holiness St. Patrick, him
self, who causes the majestic appearance of the sacred 
Blarney Stone and honors his worthy followers by 
dubbing them Knight of St. Patrick as they kiss the 
mysterious hieroglyphics on the sacred stone. Upon 
a signal from the master at the end of this ceremony 
every engineer Kow-Tows, wherein he falls to the 
earth on his knees and covers his eyes with his hands, 
with his face downward close to the ground, for an 
engineer must not observe the Patron Saint as he 
sublimates. 

The unanimous turn out to the synod on Saturday 
morning to hear some well known speaker discuss an 
appropriate topic is a demonstration of his apprec1a

( Continued on Page 26) 
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Once again it comes that time of year when those 
loyal sons of Erin , the engineers, go all out in the 
celebration of the birthday of th eir Patron Saint, 
Saint Patrick. And in turn, that reverent saint re
turns to bestow upon his faithful followers, the hon
ored knighthood . 

That Saint Patrick was an engineer is well known 
on the campus of Missouri University. And in his 
honor, the engineers toil, and strive for his favor. 
Those who have faithfully fulfilled their obligations 
to him, and participated in the activities of the Engi
neers Club, are duly rewarded when they become a 
senior. by being allowed to kiss the Blarney Stone 
and he dubbed KNIGHT OF SAINT PATRICK, 
hy Saint Patrick himself. 

It brings great satisfaction to every engineer this 
year to know that Saint Patrick, in these troubled 
times, gladly returns from the Emerald Isle to our 
honored campus to pay homage to his loyal servants. 
For thirty-nine years he has returned for this cele
bration, but this year presents special problems and 
sacrifices for our beloved Patron Saint. It has been 
necessary to move the celebration to an earlier date 
than his birthday. In these days when strife and con
troversy rock the world, we appreciate even more 
deeply Saint Patrick's contribution in spreading fellow
ship and honor among his subjects. 

Four degrees of knighthood are awarded to Saint 
Pat's servants. To those who have met the mini
mum requirements goes the degree, KNIGHT OF 
SAINT PATRICK. These requirements are ten hours 
of work for St. Pat per year in school, attendance to 
at least sixty per cent of all meetings of the Engineers 
Club, and payment of dues for every year in school. 
Those who have shown special merit by active par
ticipation in the activities of the Engineers Club are 
made KNIGHT OF SAINT PATRICK, Cum l,aude. 
And for those who have shown outstanding contribu
tion to the Engineers Club is reserved the degree, 
KNIGHT OF SAINT PATRICK, Magna Cum 
Laude. This is the highest honor to which a student 
engineer may aspire, and is awarded to five students 
each year. 

The fourth is an honorary degree, KNIGHT OF 
SAINT PATRICK, Summa Cum Laude, given to 
professional men who have shown exceptional con
tribution to their profession. 

This year three men receive the degree of KNIGHT 
OF SAINT PATRICK, Summa Cum Laude. One of 
these come from our faculty at School of Mines. The 
others come from our local campus. 

From the Missouri School of Mines, Rolla, Mo., 
comes Dr. Curtis L. Wilson, Dean. Dr. Wilson as
sumed his present office August 1, 1941, coming from 
the Montana School of Mines at Butte, Montana, 
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by R. K. RONEY, E.E. '44 
where for thirteen years he had been Professor of 
Metallurgy and head of Metallurgy Department. A 
native of Baltimore, Maryland. Dr. Wilson received 
a degree from the Baltimore City College in 1916. In 
1920 he graduated from the Montana School of Mines, 
and worked with the Anaconda Copper Company be
fore joining the faculty of the Montana School of 
Mines as instructor. While on a twenty-seven month 
stay in Europe, 1936, Dr. Wilson received the Degree 
of Doctor of Philosophy Magna Cum Laude, from the 
University of Goettingen, Germany. Mr. Wilson has 
also been very active in civic affairs in Montana, hav
ing served as officer and member of the Butte Ariti
Tuherculosis Society, Montana State Tuberculosis As
sociation, the Public Library at Butte, and the Butte 
Rotary Club. He is a member of the following pro
fessional societies; the American Institute of Mining 
and Metallurgical Engineers, the Montana Society 
of Engineers, and the American Chemical Society, 
having served offices in the first two. Dr. Wilson has 
published many technical papers. A recent one deal
ing with the metallurgy of copper was published in 
June, 1942. Dr. Wilson, we welcome you to the Order 
of the Knights of Saint Patrick. 

From our military department comes Lieut.-Col
onel John D. Key, FA, to whom we also proudly 
present the degree, KNIGHT OF SAINT PATRICK, 
Summa Cum Laude. Colonel Key for the past four 
years has been attached with the ROTC at the Uni
versity of Missouri. Colonel Key was horn in 1886 
at Jackson, Tennessee, where he received his elemen
tary education. He obtained his college education at 
the University of Tennessee School of Engineering, 
in the department of Civil Engineering. He served 
with the Tennessee National Guard in World War I, 
where he commanded Battery A of the 115th Field 
Artillery. In 1920, he was transferred to the Regular 
Army in the grade of Captain. He remained in serv
ice in the Regular Army until he retired in 1939. 
However, in 1940, he was recalled to active service 
and reported to duty with ROTC of the University 
of Missouri, May 15, 1940. He has been in service 
with the University Military Department since that 
date to the present time. We are proud to have Col
onel Key as a Knight. 

Our third KNIGHT OF SAINT PATRICK, Sum
ma Cum Laude, is Dr. Fred McKinney, Associate 
Professor of Psychology in the University of Mis
souri. Dr. McKinney is a native of Louisiana, born 
at New Orleans, in 1908. He received his elementary 
and secondary education at the New Orleans Public 
School and Warren Easton Boys high school. In 1928 
he received a B.A. degree from Tulane University, 
in 1929 an M .A. degree, and a Ph .D. degree in 1931. 

( Continued on Page 27) 
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VERNON KUELLMER 

After a performance of any sort, it is always un
certain whether the audience is applauding because the 
performance was good or merely because it is finished. 
In like manner, there was great rejoicing in January 
of 1940 in St. Louis' newest high school, Southwest, 
and it still is a question of debate as to whether they 
were elated because Vernon Kuellmer had been a good 
student or because he was finally leaving. But the fact 
remains that he did graduate, brought his mind and 
matter to Columbia, and is now respectfully referred 
to as one of "the boys" here at M. U. 

Anyone who attends engine club meetings knows 
Vernon, for it is there that his heart lies ( no women?). 
All full-fledged M. U. engineers are acquainted with 
the way Vernon can pop up with a good joke, duck 
back behind his ever-present pipe, blush from his ears 
to his toes, and grin as if the preacher had overheard 
him. His campaign for campus stunt ideas has made 
his presence known to all ( he's a persistent cuss), but 
hi8 efforts have brought results and the situation is 
now well in hand. He also helped with the stunt m 
'41, '42 and '43. 

After a short introduction to higher education in 
Harris Junior College in St. Louis, Vernon sped up to 
Columbia to study electrical engineering, working dur
ing his first two years in Defoe hall. For a while he 
worked as a student assistant in the math department. 
Then he went to work in the physics department as a 
lab assistant, working first with the A.S.T.P. and th~n 
with the Air Corps. This quarter semester he handles 
six labs, Air Corps ·and civilian, and is classified as a 
full time student assistant. 

Vernon's greatest interest is in radio, vacuum tube 
circuits, ultra-high frequencies, and the like. He vows 
that his first postwar act will be to set up a station 
and get a ham ticket. He also has high aesthetic ap-
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by BERT REAGER, M.E. '45 
preciation and says that "there is nothing more enjoy
able than good music." 

In the summer of '41 he worked in Westinghouse 
making switchboards, and in '42 he was moved up to 
the drafting room. He has a job waiting for him now 
with Curtis-Wright in Caldwell, N. J., designing elec
trical testing apparatus, a promising field in modern 
electrical engineering. . 

Although he expected to leave here last December, 
a shortage of two hours retained from his semester 
in Harris prevented this; but he will shove off for Cald
well after this quarter, and it is undoubtedly true that 
Curtis-Wright will welcome him, figuratively speak
ing, with open arms. 

WINSTON C. LOE 

One of our calmer but widely experienced chemical 
engineers is Winston C. Loe. He was born in 1922 in 
Stahl, Mo., but he was not one to stall around ( groan 
here) in a wide spot in the road like that, and before 
he was old t:nough to know it, he was on the road. He 
has meandered over much of the terra firma of our 
own U. S. A., and has attended school in many towns, 
notably Manchester, Iowa, and Boulder, Colorado. 
Most of his localized globe-trotting he does the thumb 

way; he satisfies his wander lust by planting himself 
along the nearest highway and waving his thumb at 
the approaching cars (waving his fingers if they pass). 

He has always liked chemistry, and he began study
ing for that field in Kirksville where he went to high 
school. He worked a lot while going to high school 
and thus had little time to spend becoming a social 
bug. He did become a radio bug, though, and he 
whined and buzzed and cluttered up the ether waves 
around Kirksville for some time with his ham station 
W90GW. (Continued cin Page 28) 
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A.S.C.E. 
A meeting of the Missouri chapter of the American 

Society of Civil Engineers was held on Friday, Feb
ruary 5, 1944, in Room 153 of the Engineering Build
mg. 

The meeting was opened promptly at 7.00 P. M. 
with special announcements given by President Ken 
Buchert. Following these announcements, a talk on 
Shipbuilding, Landing Craft, Mine Sweepers, Sub
Chasers, and Transport Barges was given by Mr. M. B. 
Tate. In view of the fact that no engineers outside 
of the Civil department were present for this important 
talk, the A.S.C.E. again wishes to extend a hearty wel
come to all Engineers. 

Following the meeting, refreshments of coke, dough
nuts and sandwiches were served to all. The meeting ' was adjourned promptly at 8:00 P. M. so Army mem-
bers ,--,f the A.S .C. E. might return to their barracks. 

Tau Bela Pi 
Tau Beta Pi initiated its spring program with a 

meeting held on Thursday, February IO, 1944, in Room 
132 of the Engineering Building. A few qualified en
gineering students were elected to be asked to join the 
brotherhood of Tau Beta Pi. In selecting these stu
dents ( who will soon be notified by mail), considera
tion was made not only of their high scholastic achieve
ments, but also of their interest and participation in 
extra-curricular activities. Plans were discussed for 
their initiation which has been tentatively set for Sat
urday, March 18. 

A second meeting was held Thursday, February 17, 
for the additional consideration of prospective mem
bers. Elaborations were made on the plans for the 
initiation. Following the regular order of business, an 
informal discussion was had for a far-sighted program 
to be pursued in the coming months. 

A.I.Ch.£. 
The first A.I.Ch.E. meeting of the Winter quarter 

was held Tuesday evening, February 15, 1944. Don 
Hagerbaumer was elected treasurer, replacing Bill 
Bekebrede, who is now attending Washington Univer
sity. Smokes were passed out, dues collected, and an 
order for pins and keys taken. 

After this brief bit of business, Professor Jesse 
Wrench of the Hi~tory Department gave a very in
teresting and enlightening talk on the war in the 
Pacific. Professor Wrench concluded his talk with a 
brief period of open forum discussion, after which the 
meeting was adjourned. 
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by DAN MILLER, E.E. '45 

A. I.E. E. 
It has been the policy of the A.I.E.E. this year, since 

everyone has a crowded schedule, to plan few meetings 
and stress the quality of the few that are planned. 

On February 7, the A.I.E.E. held its third meeting 
of 1944 and it will be remembered as among the best. ' . Mr. Maxwell and Mr. Rehagen from Westmghouse 
Electric Manufacturing Co., who are alumni of the 
department of Electrical Engineering at M.U., pre
sented a program entitled Electronics at Work. Mr. 
Maxwell is a graduate of the class of '24. He has spent 
most of his time since graduation with Westinghouse 
and is now Engineering Supervisor of the Southwest 
District. Mr. Rehagen is a graduate of the class of '28. 
He, also, has spent the major part of his time with 
Westinghouse and is now Chief Application Engineer 
of the St. Louis Office of Westinghouse. 

The evening began with a dinner at the Tiger Hotel 
in honor of Mr. Maxwell and Mr. Rehagen, attended 
by the junior and senior students and the faculty in 
Electrical Engineering. This occasion was enjoyed 
greatly by all who attended . Perhaps the success was 
partially due to representation from the three groups: 
students, faculty, and alumni. 

The program at the meeting, Electronics at Work, 
was a synopsis of the theory and uses of modern elec
tronics. Contrary to the usual approach to the sub
ject, it was entirely non-mathematical. This enabled 
the underclassmen to appreciate and understand the 
discussion more fully. Two sound movies and a num
ber of slides furnished concrete examples and illustra
tive diagrams for the theory. 

Due to a shortage of time the election of officers was 
postponed until the next meeting. 

As usual, after the meeting everyone adjourned to 
the Electrical Engineering laboratory to partake of 
Coca Cola and doughnuts. The A.I.E.E. is looking for
ward to other meetings of this nature. 

Alpha Chi Sigma 
The Delta Chapter of Alpha Chi Sigma, professional 

chemistry fraternity, enjoyed a very delightful chili 
supper at the home of Dr. G. F. Breckenridge, on the 
evening of February 3, 1944. There was a very good 
attendance, including two members who are now serv
ing in the armed forces. As there was no business to 
be considered at the time, there was no regular busi
ness meeting. 

( Continued on Page 25) 
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AROUND THE COLUMNS 
by SLIPSTICK SAM 
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Erin Go Brau, Rah, for the Engineers! As we go 
to press, it looks as if this St. Pat's Week will go over 
with a bang. It has been lots of work for most of us, 
but it has been well worth it, hasn't it? 

Whether the engineer be civilian, A.S.T.P., or 
R.O.T.C., it is very easy for him to realize that the 
first floor hall ''ain't what it used to be." Our decibels 
are gone now and there is no one to replace the~. 
The mail clerks at the S.A.E. and the Kappa Sig 
houses say that the volume of mail from Dayton, Ohio, 
is very heavy. These fellows aren't the only ones who 
get daily letters though. We know of at least one 

h h. "f civilian who rushes ome every noon to get 1s an 
mail." 

One of the interesting happenings during the 
preparations for St. Pat's Week was the result of Eber
hardt, Stelzer, and Beesley going into Julie's and ask
ing to see the manager. This in itself wouldn't be 
so odd, but when Eberhardt asked to have the sweat
ers they were looking at modelled, they were almost 
thrown out. 

What is it that the people in the E.E. department 
have that the rest don't want? First, it was the Elec
trons now it seems that all of the A.S.T.P. electricals 

' . who have Signal Corps training or who have communi-
cation specialties have suddenly become number one 
on the Army Hit Parade. Some of them have already 
left and the rest are wondering how much longer they 
have to stay at ol' Mizzou. 

The civilians at the different rooming houses have 
started 1-A clubs. As soon as you receive your classi
fication in 1-A, you become a member. At one of the 
houses the other night Art Zietz received a free G. I. 
haircut for being the last fellow in the house to join 
the club. 

It seems that the A.S.T.P. fellows have finally caught 
on that military is a must. Last term, if Joe Khaki 
had any friends, he didn't have to attend, but this 
term it is different. Everyone has had a seat assigned 
and woe to the fellow who isn't in his seat, or, maybe 
we should say, woe to the girl friend of the fellow who 
isn't in his seat, for she will find that she has to keep 
herself company on the following Saturday night. 
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The cry went out the other day from the Shamrock 
Office "Come into the smoke house, you ham." The 

' reason for the statement was Bert Gastineau's cigars 
which he was passing out to the fellows. In case he 
hasn't already told you six or seven times, Bert is now 
the proud papa of a son. He says that he will enter 
him in the beard growing contest-of 1964. 

Speaking of B.J .'s cigars, you should have seen the 
pretty green color in 1-A Denkler's face as he tried 
his best to smoke that big black cigar; it was his first 
attempt and it came close to being his last. Incidental-
ly, they were very good cigars. . 

It seems that Fred Reagel's success in conductmg 
polls has gone to his head; here we will try to pub
his latest. It seems that word has gotten around 
that the women predominate in the Arts school 
ten to one. In order to arrive at a conclusion concern
ing reactions of the males to this predominance, Rea
gel has again conducted a private poll among the Arts 
students, the results of which are given below. 

Question: What do you think of the sex ratio in 
your school? 

Bob Holden, ex-engineer: I'm perfectly satisfied; I've 
got my ten! 

As a special service the Shamrock will from time to 
time give out results of subsequent polls in regard to 
issues of vital importance. 

Willhite, Gooch, and Lt. Russ Archibald, ex-en
gineer and Shamrock staff member, had quite a time 
in St. Louis the other week-end, but they say that 
Russ has changed quite a bit since we knew him. He 
is now nothing but a milk man; however, we still re
member those everlovin' beer-busts that Russ threw. 

The fellows of the A.S.T.P. are not only good en
gineers, but as musicians they are tops. Most of the 
people around the campus think that the A.S.T.P. 
swingsters are the best band that has hit the campus 
in a long time. More power to you, fellows. 

In our monstrosity of the month department we 
would like to feature Pat Hatton's pipe. In our opin
ion it is the most freakish thing we have seen in a long 
time, unless it was two other girls we saw with male 
hair cuts. Oh, well, maybe it is a woman's world. 

We have seen everything now. At the Engine Club's 
Hamburg Show the other night the human dynamo, 
Jay Gooch, lit up one of those big, black cigars. All 
there is to say about it is-he's getting to be quite 
the rowdy. One of these days he is liable to drink a 
bottle of beer! 

Herb Ett has developed quite the system over in 
the Senior Hall dining room where he works. They 
say that all the little Suzies' hearts flutter when he 
waves one of those big white napkins with "how about 
tonight, baby," written on it. How do you do it, Herb? 

The question is not: Why did Pfc. Peck go to St. 
Louis; but, Whom did he go with? 

St, Pat was an Engineer, and you have shown that 
you are true Sons of Erin by your participation, so 
Erin Go Bragh till next year. 
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IN 1940 the Signal Corps brought one of its toughest 
radio assignments to Bell Telephone Laboratories 

and W estem Electric. 
A rugged multi-frequency set was wanted for the 

armored forces. It must be, in effect, a radio switchboard 
to interconnect tanks, scout cars, command cars, artil
lery units, anti-tank vehicles. 

The model was ready in one quarter of the time 
normally required to design and build such a complex 
set-an FM transmitter and receiver having 80 crystal 
controlled frequencies. Any 10 crystals could be quickly 
plugged in-and push buttons provided instant switch
ing from one channel to another. The set was tested
accepted-ordered in quantity. 

Meanwhile W estem Electric engineers were tackling 
knotty production problems-tooling up of plant, train
ing girls for the exacting work, procuring raw materials, 
setting up complex testing procedures. 

Among the toughest problems . were those of crystal 
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manufacture. Millions of these tiny quartz wafers would 
be needed-each lapped to dimensions, silver plated in a 
vacuum, and mounted on wires so small that they must 
be soldered in place under a microscope. Amazing new 
machines and methods were devised-and the crystals 
came out on time. 

Radio, electrical, mechanical and industrial engineers 
at Western Electric-Bell Laboratories men and Signal 
Corps men-all contributed invaluable aid. Early pro
duction goals were met-volume increased steadily. 

Today huge numbers of units have been delivered. 
They are providing the instant communications that 
enable our armored forces to travel farther and faster 
and to hit harder! 

Buy War Bond, regularly- all you cant 

,. t,N N IVERs,4 
'J':>..__. Ry 

~-~5..!!'!!. .. !!.~~ .. .,.., 
• :~ ... .. ARS(NAL or COMMUNICATIONS (QU,,M(NT.~ 
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Engine 

Briefs 

-Courtesy General Electric 

Left-A close-up of the hobbing operation, showing 
the hobber (resembling a pineapple) at work on a finish 
cut. Oil pouring over it prevents generation of heat that 
would burn the metal. 

Testing the breach mechanism of 75-mm. howitzer by firing primers in empty cases. 
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Computing lsocandle curves. 
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These are large coils used to produce potentials of 
over a million volts for experimentation on industrial 
X-ray equipment. 

Modern passenger-cargo ship. 
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(Continued from Page 11) 

A second flight was made in 1941 with a 11,000 pound 
machine as shown in Fig. 2. 

Frank Whittle joined the R. A. F. as an apprentice, 
with the idea of jet propulsion even then prominent 
in his mind. After passing through the R. A. F. col
lege, he got to work seriously on his idea and in 1930 
took out his first patent. He could get no backing 
until 1935 when two former R . A. F. men aided him 
in building an engine. the first of which was ground 
tested in 1937. In 1939 the British Air Ministry placed 
an order for such an airplane. This plane was built 
and made a very successful twenty-minute flight up 
to a 3000 foot elevation in May of 1941. In July of 
the same year the British informed the United States 
Army of the new ship and sent an engine to General 
Electric Company here for duplication and refinement. 
Eight months later the first new engine was read~, 
for testing. By September 1942 Bell Aircraft Com
pany had built the first new fuselage to house two of 
the new engines and made the first test flight. 

Thus group Captain Frank Whittle of the R. A. F., 
though not the inventor of the jet propulsion plane, 
is responsible for the Allies new jet propelled aircraft. 

A summary of some of the advantages and future 
possibilities of this "different" airship is hereby given. 
The fuel required can be cheap or the so called 
"safety" fuel can be used, reducing the fire hazard of 
gasoline, without loss of efficiency. Power is applied 
directly, eliminating complicated transmission or con
version mechanisms. Thus cost, complexity and cer
tain frictional losses are avoided. Apparently the 
propeller as we know it today will eventually limit 
the power which may be delivered by a single power 
plant. Jet propulsion would eliminate the propeller 
and avoid this potential handicap. By proper piping, 
air from the main compression unit could warm and 
charge the pressure-sealed cabin and prevent icing. 
The entire system would involve rotary motion ex
clusively, enabling higher operating speeds to be 
maintained with a reduction in size and weight as 
compared to the reciprocating engine. Since pressures 
are relatively low, internal structures can be rela
tively light, thus improving the plane's power-weight 
ratio and increasing its speed and climbing ability. 
Elimination of the propeller enables the aircraft to 
lower its center of gravity, making landings safer and 
possibly even dispensing with complicated retractable 
landing gear. Likewise no obstructions would be met 
for forward mounted guns on military planes. A better 
location for the pilot can be had with an unlimited 
field of vision. Power plants can be entirely enclosed 
within the fuselage or wings enabling a better design 
so as to reduce aerodynamic drag. An increase in alti
tude does not decrease the efficiency as is the case of 
the conventional type craft wherein it requires a super
charger which robs the engine of some power. In fact 
the efficiency tends to increase with an increase in 
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altitude. Since the combustion chamber is at prac
tically a constant temperature and the atmospheric 
temperature decreases with an increase in altitude 
a greater temperature gradient exists between the 
source and the surroundings. This means a greater 
efficiency by the thermodynamic Carnot Principle. 

Though the jet propulsion plane is somewhat per
fected it is doubtful if many such craft will appear in 
the immediate future . As with the conventional air
plane it will improve only through further research, 
although experts say we have taken one of the great
est steps in aviation history and that we may soon see 
speeds of over 500 miles per hour. 
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Have a "Coke'"=A thousand miles is not too far to come 

••. or being friendly with a Chinese cadet 

Chinese flyers here in America for training 6nd the little things that bring people 

together-the smile, the nod, the sense of friendliness. So simple a phrase as Have 

a "Colee" is an international declaration of good intent. It speaks friendship in 

any tongue. East, west, north, south, Coca-Cola stands for the paNSe tbat refreshes, 

-has become the happy bond between people of good will. 

IOTTLED UNDER AUTHORITY Of THE COCA-COLA COMPANY IY 

COCA-COLA BOTTLING CO., Columbia, Mo. 

"Coke"= Coca-Cola 
It's natural for popular names 
to acquire friendly abbrevia• 
rions. That's why you hear 

-...-'---'--'OJ Coca-Cola called "Coke". 

-----------------------------01944 The C-CCo. ________ _ 
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( Continued from Page 13) 

The staff, however, defies even Dr. Scorah to plot 
the PV indicator card and calculate the work done by 
staff members. Although the volume of the Shamrock 
office remains reasonably constant, the pressure on 
staff members is extremely variable and would follow 
no known "n" curve. The work output may be judged 
approximately by the number of pages in an issue 
and by the quality of the material, but the work in
put is still unknown due to the unknown personal ef
ficiency of the staff members. 

When the first proof comes back from Artcraft Press, 
it must be read and corrected . The staff then spreads 
out using infiltration commando tactics, collars every
one in sight, and gives them a stack of proof to read. 
Most people agree readily to proof read Blarney and 
Around the Columns , but about the time they start 
reading Organizations they remember another appoint
ment. 

Two sets of proofs are made, one of them going back 
to Artcraft with corrections, and the other being cut 
up for layout on the dummy paper. Layout is a con
siderable job all in itself and usually falls to one or 
two men, depending on who is the least busy at the 
time. For example, Loe and Miller laid out the No
vember issue, Culling and Hostetler the December 
issue, Hostetler the January issue, and Culling, Gooch, 
and Miller the February issue. It usually takes two 
men about four hours to lay out an issue. The full
page national ads are put in first since their position in 
the magazine is specified in the contracts. After the 
first two pages of each article are laid out in the front 
of the issue, the fun begins. The articles must be con
tinued on convenient back pages in combination with 
the local ads. Ordinarily, if the staff anticipates a 28 
page issue, the material comes out to 26 or 30 pages. 

This provokes frequent anathemas on the world in 
general, since issues must contain 24, 28, or 32 pages. 
Occasionally, after this sort of nightmare is solved, it 
is discovered that something important has been left 
out. Three staff members spent an entire Saturday 
evening setting up the February issue, only to find 
out on Monday morning that a full page St. Pat's 
ad had been left out. (That explains, incidentally, why 
the usual full page of Blarney was missing 111 that 
issue.) 

When the dummy sheets have been taken to Art
craft, the magazine is set up on the presses and a new 
proof run off. These are again read and corrected. 
Meanwhile, the covers of the magazine have been 
printed at Artcraft. Eventually, a staff member stag
gers over to Artcraft with the final corrected proofs, 
gives them to Mr. Meriwether, smiles distantly at his 
acknowledgement, bows politely, steps out the door, 
and bursts into a screaming babble of incoherency. 

In a few days, the printed magazine is back at the 
Engineering Building, and the job switches to the 
Circulation Staff. They have already addressed the 
Shamrock mailing envelopes by this time and in short 
order the magazines are ready to be carried to the 
post-office and mailed. The Circulation Staff also has 
charge of distributing the magazines to Engine Club 
members. 

And thus, dear reader, the magazine reaches your 
hands. 

"Whhoooooeeeeeeee; that's over with!!" 
"Let's go out on a binge!!" 
"Now I can get some sleep!!" 
Five simultaneous sighs of relief. The door bursts 

open. 
"HEY MEN!! Don't forget that the deadline of the 

next issue is this comfng Thursday!!!!" 
Pandemonium. 

43RD ANNUAL 
REBATE SALE 

MAY 22-27 

Buy Your Engineering 
Supplies 

RESERVE YOUR 
CAP & GOWN 

NOW 

Where You Pay Less and Receive More 

UNIVERSITY BooK STORE 
JESSE HALL - SOUTHEAST CORNER 

HOTEL BEN BOLT 
65 OUTSIDE ROOMS -:- 7 APARTMENTS 

NEWLY FURNISHED REASONABLE RATES 
"A NICE PLACE FOR NICE PEOPLE" 
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A.S.N.E. 
Interchangeability of parts in one of the funda

mental requirements for present day mass production. 
This interchangeability is, in tum, dependent on the 
tolerance allowed and the precision of the manufac
turing process. Gage blocks, finished to within a few 
millionths of an inch of a given dimension, play a 
major part in the prevention of waste due to inac
curate measurements in "Quality Control." This term 
has been applied not only to the checking of the fin
ished or semifinished parts, but also to the checking 
of the gauges, jigs and tools in the production process. 

A representative of a manufacturing firm making 
gage blocks, Mr. L. L. Jolly of the Savage Tool Com
pany of Savage, Minnesota, pointed out these facts to 
the members of the A.S.M.E. at their first February 
meeting. With the help of Sound Slide Films and a 
complete set of gage instruments, the secrets of meas
uring to a millionth of an inch were revealed. 

President George Tretiak presided over the meeting, 
which was held in Room 153 of the Engineering Build
ing on Wednesday evening, February 9. Many mem
bers of the Mechanical Engineering faculty were pres
ent for the program. 

~ pair of 

Bostonians 
GO A LONG WAY! 

Comfortable from the l'tart, 
Boetonians need no "breaking 
in"-tbey're Tred-Flexed! 
Product of fine craftsmanship, 
they stand up under steady 
wear, month after month. A 
abrewd inveatment these days! 

FIT right • FEEL right 
They're WALK-FITTED! 

9.50 
to 

10.85 
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Gorham 

Brown Lu:Jt;urt% 
Calf, C1'stom. 
Bunwhed. 

COMPLETE COLOR RANGE 
There's no guessing contest 
when you use Higgins American 
Drawing Inks in Colors. 

You pick the color you~ 
wish and relax -for .-, 1 

Higgins Inks agree with / ~ ~~ 
the most modem color , • _ 
systems and intermix C 
readily for any color system. C 
Furthermore, there are no em- -=--
harrassing changes in color from 
bottle to bottle, you get what 
you expect as shown on the 
handmade Higgins Drawing Ink 
Color Card. Send for one ••• it's 
your . COMPUTI COLOI IANGI. 

HIGGIRS I.NK CO., IJ;C. 
.271 .NINTH ST., BROOKLYN 15, N. ¥. 

THI INTl!INATIONAl 
STANDARD SIi.Ci IIIO 

ENGINE CLUB PINS 

SHAMROCK KEYS 

MAGNA CUM LAUDE KEYS 

Jjucbroeber' ~ 
Jewelers for Three Generations 
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(Continued from Page 14) 

Engineer's First Kow Tow. 
1905 

tion for cultural and great things. His love of social 
affairs is expressed in the traditional Green Tea, on 
Saturday afternoon, the Student-Faculty-Alumni Ban
quet Saturday evening and the St. Pat's Ball Satur
day night . At the ball which is always formal the 
most beautiful girl on the campus is crowned Queen 
of Love and Beauty and reigns throughout the coming 
year. Engineers are proud of the fact that she is a real 
queen and is treated as such throughout the entire 
year. 

The grand total of the St. Pat 's Bond Drive needs 
no comment as a mark of patriotism. 

Thus St. Pat's Week is an expression of an en
gineer's true self and an opportunity for him to show 
that he can excell in each of the basic principles which 
constitute a modern life. 

COLLEGE AMUSEMENT CO. 

ffllSSOURI · HALL · VARSITY 
AMERICA'S GREATEST STABS 

-IN-

THE WORLD'S BEST PICTURES 
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WE HA VE 2ND SEMESTER 

BOOKS and SUPPLIES 

REBATES 

• GOOD FOR WAR BONDS 

• GOOD IN TRADE 

ENGINEER SUPPLIES 

• YELLOW DATA PAPER 

• PHYSIC SHEETS 

• ENGINEER FOLDERS 

• DRAWING PENCILS & PAPERS 

• ENGINEER "TEE" SHIRTS 

• ALL OTHER NEEDS 

THE MISSOURI STORE CO. 
Opposite U. of Mo. Library 

Flowers 
Telegraphed 

Everywhere 

Paul Allen's FLOWERS 
Missouri Theater Bldg. 

Phone 4433 

DANIEL BOONE HOTEL 

COFFEE SHOP 

7th & Broadway 

COLUMBIA, MISSOuRI 
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BOILERS OF THE FUTURE 
The pressure of war-time production has demanded o( 
Babcock & Wilcox an ever-greater share of the responsibility 
for producing boilers for increased-capacity steam genera
ting plants. A large number of Public Utilities, Industrial 
Power Plants and Ships have been equipped with B & W 
Boilers of modern design. These improved boilers will be 
available for FUTURE use in ALL industries. It would 
be well to familiarize yourself with B & W Boilers NOW. 

BOOKLET 
"TH Dtsign of W 11ttr 0 T11bt Boiler 
Units" is 11 1 ~-p11gt bool,/tt th11t txpl11ins 
wh11t tyjH of boil,rs ""' 11s,d for fl11rio11s 
lyjHs of strflirt. Copy FREE on r1q11tsl, 

nt! IAICOCK & WILCOX COMPANY . .. IS LIIHTY STRUT . . , NEW YORK, N. Y, 

YE OLD STORK CLUB 
Introducing some of Uncle Sam's new citizens

Notes from the Dean's Secretary brings forth n~ws of 
the happenings and whereabouts of some of the en
gineers who have only recently left old Mizzou. But, 
as you shall see, it is the electricals who have been 
engaged in confined research on the constant of propa
gation. 

Mr. and Mrs. Logan E. Setzer of Springfield, Ohio, 
announce the birth of Florence Orletta Setzer. Born 
on February 16, 1944, and topping the scales at 6 
pounds and 12 ounces. Mr. Setzer received his B.S. 
in E.E. in June of 1940. 

Mr. and Mrs. Millard Watts herald the birth of a 
new baby girl. Patricia Marie was also born on Feb
ruary 16, 1944, and weighs 8 pounds and 8 ounces. 
Mr. and Mrs. Watts now live at Summit, New Jersey. 
Mr. Watts received his B.S. in E.E. in June of 1942. 

Mr. and Mrs. Edward Hartwig are the proud par
ents of a new baby girl, born February 21, 1944. No 
information has yet been received as to the poundage 
or name of this new little lady. Mr. Hartwig is now 
employed by Westinghouse Electric and Manufactur
ing Company, having received his B.S. in E.E. in Sep
tember of 1943. 

Mr. and Mrs. Bert Gastineau are extremely happy 
with their new little "bundle." It's a boy! Already this 
7 pound 5 ounce little fellow is slipping the slide rule. 
But most of the time he uses it for a teething ring. If 
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little Stephen Gerard is operating a rule at the age of 
3 weeks the electrical department can look forward 
to having a new member before very long. Mr. and 
Mrs. Gastineau are residents of Columbia. Mr. Gas
tineau will receive his B.S. in E.E. in April of 1944. 

FOR SUPERIOR QUALITY, 
DEPENDABLE SERVICE, 

REASON ABLE PRICES 
"Say It With Flowers" 

from 

GUARANTEED FLOWERS 
STORE GREENHOUSE 

16 S. 9th West Blvd. 

( Continued from Page 15) 

Before coming to the University of Missouri, Dr. 
McKinney served as instructor in psychology at John 
Marshall Law School, Chicago, Illinois, and assistant 
in the Department of Psychology at the University 
of Chicago. Dr. McKinney came to the University 
of Missouri in 1931, and has taught here continuously 
since that date. He was appointed psychologist in 
the Student Health Service in the year 1938-39, and 
still serves in that capacity, dividing time with teach-

( Continued on next page) 
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ing in the Department of Psychology. Professor Mc

Kinney is a member of the following professional and 
honorary organizations : American Psychological As
sociation, The American Association for Applied Psy

chology, Sigma Chi ( Pres. 1932-33 ), Psi Chi ( Nation
al President), National Honor Society in Psychology, 
American College Personnel Association. Aside from 

his professional activities, Dr. McKinney counts 

among his hobbies, public speaking, hiking, travel, 

student contacts, and reading in social and political 

affairs. Dr. McKinney published a book in 1941. "The 
Psychology of Personal Adjustment," John Wiley & 

Son. Dr. McKinney has contributed much to the 
Engineers Club in the form of addresses . In appre
ciation, we extend our degree, KNIGHT OF SAINT 

PATRICK, Summa Cum Laude. 

The student engineers to receive knighthood are: 
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KNIGHT OF SAINT PATRICK, 
Magna Cum Laude 

Charlie C. Willhite 
Bert J. Gastineau 

(Three others to be announced later) 

KNIGHT OF SAINT PATRICK, Cum Laude 

Carl E. Klamm 
Vernon Kuellmer 
Winston C. Loe 
William P. Beesley 
Willard E. Hostetler 
Robert K. Roney 
E. June Culling 
James S. Weldon 
Fred S. Reagel 
Kenneth P. Buchert 
Jay D. Gooch 

KNIGHT OF SAINT PATRICK 

Elmer H. Stelzer 
Robert H. Davidson 
George Tretiak 
Harold Denkler 
F umio Bob N aka 
Merlin H. Prost 
E. H. Langenbeck 
Charles Wildschultz 
R. E. Arthaud 
Harry 0 . Weiss 
Paul Wm. Hoboy 
Tom Beasley 
Hugh Johnson 
Roger M. Foster 
Elmer Miller 
William S. Havel 
Robert Beocler 
Dale Steffey 
Koho Ozone 
Ira A. Cohn 
Theodore Risch 
Herbert Ett 

( Continued from Page 16) 
His first year in college was spent in Kirksville where 

he enlightened the Kirksville Teachers College with 

his presence while taking basic engineering; he then 
transferred here to M. U. 

Loe is quite a photo fan , too, and many of the pic

tures in the Shamrock are results of his ingenuity. 
Although he goes through many humorous antics with 
photometer, photo-flood, and flash bulb ( don't all 

photographers?) shutter fluttering is only a hobby, 

and the oatmeal box with the pinhole is reserved more 
for pleasure than for business. 

Outside his required work in chemical engineering, 
Loe is now working in the physics department with 
the interesting but complicated mass sprectrometer. 

Consistent with the foolhardiness of most men, he 

has fallen victim to the guiles of the weaker sex, and 

his heart quickens at the thought of a certain girl in 
Kirksville. Since he is going to California on gradua
tion, a good question in regard to the Kirksville in
terests might be "After graduation what?" 

Since he has been expecting to end up in California, 

Loe has registered with the draft board in Los An
geles , and on his graduation in the near future he will 
go to work for Shell Oil Co. in Emeryville near San 
Francisco. 

Like all of us, Loe's achievements have not reached 

the spectacular, hut if he continues to apply himself, 
and I know he will, it is certain that the public and 
the engineering industry will profit by his efforts . 

(Continued from Page 7) 
committee of Read Hall, and participation in intra

mural baseball. Her hobbies are the collecting of any 
kind of book and the piano. Incidentally, Virginia 

likes to roller skate and can execute a most graceful 
figure on any rink. 

Carolyn Hunt, another attendant, came from Mal

den, Missouri, but she has been a resident of Co
lumbia for 2 years. Carolyn is a member of I.W.A. 
Carolyn is 5 feet 7¼ inches tall, weighs 122 pounds, 
has dark brown hair, brown eyes and is 19 years old . 
Although a sophomore in Arts and Science, Carolyn 

is known fairly widely throughout the engineering 
school as ''one of the gals who works in the office." 

Carolyn is majoring in commercial arts but is obtain
ing a minor in music. She has 4 years of piano behind 

her. Besides working in the Dean's office, Carolyn 
carries on work with the Canteen and is Captain of 
her group of 15 girls. She likes music, both modern 
and classical, and her hobbies include horse-back 

riding, music, tennis, and dancing. Her pet peeve, 
and a just one too, is people who bring work for her to 

type with the writing so bad that nobody can read 
it. Upon graduation, since she has no roaming ideas 
about a husband, she plans on teaching in high 
schools. 

Well, Engineers, here is the story of your Queen of 

Love and Beauty for 1944. Love, admire and be justly 
proud in presenting her to your Patron Saint on this 
eve of jubilant festivities. 
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"Sacrificial Corrosion" 
•.•. do you know 
wLat it m.eans~ 
The zinc coating on galvanized sheets or 
other products protects the iron or steel 
underneath in two ways: 1, by simple cover
age, with a sheath of rust-resistant metal; 2, 
by electrochemical action or "sacrificial cor
rosion". The first is clearly understandable, 
but the second is more complex. 

When two metals are put into an acid solu
tion or electrolyte, each will tend to oxidize 
and to cause an electric current to flow 
toward the other. The metal more chemically 
active will oxidize more rapidly and produce 
the stronger current, and will keep the other 
metal from oxidizing. This is known as "sacri
ficial corrosion". 

Remember the old "door-bell battery", 
with the zinc and copper elements? How the 
zinc gradually oxidized, or corroded away, 
while the copper was practically unaffected? 
Here the zinc saved the copper by sacrificial 
corrosion. 

Through an electrochemical action similar 
to this the zinc on galvanized sheets gives the 
second kind of protection to the iron or steel 
base metal: the moisture in the air acts as the 
electrolyte in microscopic electric cells 
formed by the zinc and any exposed base 
metal, and then by "sacrificial corrosion" the 
zinc keeps the iron or steel from rusting. 

ZINC is 
''l,y far tLe Best'' 
Protecti-ve Metallic Coat1na for 
tLe Rust-Proofina of Iron and Steel 
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All sorts of buildings for the storage and processing of food 
are covered, roof and sides, with galvanized sheets. Certain 
steps can be taken which will make this material render 
better service and last almost indefinitely. These are 
described in the booklet "How to Make Galvanized Roofing 
Last Longer", which the Zinc Institute has prepared as part 
of its contribution to the "Food Fights for Freedom" cam
paign. It is a booklet worth having. Write for it-it's free. 
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Introducing a new article designed to straighten 
you out on some of the everyday questions which have 
been diverting you. 

Q. Can a draft cause colds or pneumonia? 

A. In reality, a cold is not caused by a draft, rather 
by a virus or bacterial infection. A draft may affect 
and increase air pressure, and it has a cooling effect 
on the surface of the skin which is exposed to the draft. 
One's lowered resistance, brought about by fatigue, 
disea~e and other factors, perhaps a run-down condi
tion, causes irne to catch a cold by exposure to a draft. 

Q. Why does distant radio reception seem to be 
better at night than during daylight on the broadcast 
band? 

A. Radio waves, reaching us from distant points, 
are reflected downward by layers of ionized air in the 
earth's upper atmosphere. Differences in the height 
and in the density of ionization of these layers cause 
differences in the reflection of radio waves from them. 
Since the conditions in these ionized layers are affected 
by ,rnnlight thus reception is altered differently during 
the night than during the day. 

Q. Does tea rontain caffeine? 

A. Tea contains caffeine, more than most people 
realize; in fact, tea contains about twice as much as 
coffee does. The coffee bean contains from one to two 
per cent of what is called "alkaloid caffeine"-this is 
what causes the stimulating effect of coffee. Tea leaves 
contain two to five per cent. But the caffeine content 
of the beverage is a different matter. A cup of coffee, 
as it is usually prepared, contains many times the 
caffeine content of a cup of tea. 

Q. What is the cause of tarnish on silver? 

A. The most important cause of tarnishing is the 
presence of minute amounts of sulphur compounds in 
the air, such as hydrogen sulphide and sulphur dioxide. 
These cause a film which is called silver sulphide. If 
silver is protected-that is, kept away from the at
mosphere-the rate of tarnishing will be reduced . 

Q. Is it true we can really distinguish only a few 
tastes, and recognize the rest by smell? 

A. Yes. Tastes may be classified into sweet, acid 
or sour, bitter, and salty. Whether alkaline and metal
lic tastes are elementary, or only variations of the 
preceding four, is as yet undecided. Sweet tastes are 
best detected by the tip of the tongue, acid at the 
sides of the tongue, and bitter tastes at the back of the 
tongue. The substance must be dissolved to be tasted; 
it only affects the taste detectors when it is in solution. 
Flavors are really odors; you can easily check this for 
yourself by holding your nose while eating strongly 
flavored foods, and noticing the difference in the way 
they "taste." 

Q. What are the differences between a helicopter 
and an autogyro? 
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A. An autogyro is a rotary-wing aircraft for which 
power is not supplied to the rotating wings during 
Right. The helicopter is also a rotary-wing aircraft 
in which power is required at all times to rotate the 
rotor blades. Another difference is that autogyros can
not hover as helicopters can, since forward motion is 
necessary in order to maintain height. Autogyros can
not lift vertically for any considerable distance except 
in case of a wind equal to the speed of flight . 

Q. Why will not a lamp bulb light when it breaks? 
A. In the modern incandescent lambs the tungsten 

filament would immediately burn up if air were pres
ent to support combustion. A mixture of nitrogen and 
argon is used in most lamps of 40 watts or above. 
Some lamps for special service may use krypton or 
hydrogen. None of these gases combines chemically 
with tungsten. Lamps below 40 watts are still vacuum 
type because the additional heat loss by gas offsets 
the advantage gained by the lower rate of filament 
evaporation. 

Q. How arc raindrops formed? 

A. Little water droplets arc formed around minute 
nuclei, and if they get large enough they faH to earth, 
under the influence of gravity, as rain . Meteorologists 
are not sure why rain falls from some clouds and not 
from others, but they are certain that droplets cannot 
form by condensation in perfectly clean, pure air. 
Every particle, every cloud droplet, and every rain
drop must start with a nucleus of foreign material, 
the temperature of which is below the dew point. 
These nuclei are mostly the molecules of certain 
maseous impurities. such as sulphur dioxide, the oxides 
of nitrogen and particles of salt, which are present 
only in the air near the ocean. Smoke and dust are 
likewise sometimes effective. 

Q. Docs the human mind function when one 1s 
sleeping? 

A. The mind is always functioning except whrn 
completely asleep or unconscious. In fact, this condi
tion of complete lack of mental functioning is almost 
a definition of sleep, and certainly is a definition of 
heing unconscious. Of course, there are gradations of 
sleep. When one is dreaming, he is still partially 
conscious. He does not dream during deep sleep. Most 
dreaming is done during the first few minutes of going 
to sleep and the few minutes just before one is awak
ened. 

Q. What is the approximate . number of volts a 
stroke of lightning has as it reaches the earth's sur
face? 

A. The late Dr. Charles P. Steinmetz, known as 
the "electrical wizard," calculated that the voltage of 
the ordinary lightning stroke is about 100,000,000 
volts between cloud and earth. 

-Courtesy G eneral Electric. 
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CHAIN LE'ITER 
Dear Friend: 

• 

This chain started in Reno, in the hope of bringing 
happiness to hard working Engineers. 

Unlike most chain letters, this does not cost any 
money, simply send a copy of this letter to five male 
friends, then bundle up your wife and send her to 
the fellow whose name heads the list. 

When your name works up to the top you will, in 
turn, receive 16,167 gorgeous girls. 

Have FAITH-Don't Break the Chain! 
One man broke the chain and he got his WIFE 

back. 

Mr. Watson fondly kissed his wife farewell as he 
was about to catch his morning bus. But due to cir
cumstances beyond his control, he missed his first bus 
in five years. Thinking it would be a pleasant sur
prise, he tiptoed back into the kitchen and planted a 
tender kiss on the back of her sweet neck as she was 
washing the dishes. 

"Good morning," she responded . "I'll have two bot
tles of milk and a pint of cream." 

DEFINITION 
Wisdom-Knowing what to do next. 
Skill-Knowing how to do it. 
Virtue-Not doing it . 

Witness: "I think-" 
Belligerent Lawyer: "We don't care what you think. 

What we want to know is what you know. 
Witness: "If you don't want to know what I think , 

I may :is well leave the stand. I can't talk without 
thinking. I'm not a lawyer." 

Some husbands are wonderful. My uncle has been 
married twenty-seven years and he has never stopped 
being romantic. Of course if his wife ever finds out, 
she'll break his head. 

"Say look at that girl-pretty as a picture." 
"Yeah-nice frame, too." 

"Speaking of bathing at famous springs," said the 
tramp to the tourist, "I bathed in the spring of 1892." 

The gas company in a small college town has inserted 
the following advertisement in the local newspaper: 

Wanted: Hard-boiled, beauty-proof man to read 
meters in sorority houses. We haven't made a dollar 
in two years. 
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• • 
by FRED REAGEL 

Little Johnnie had torn his trousers twice in the 
course of one morning, and when he came in with his 
pants torn again his mother said: 

"You go right upstairs, remove your pants and 
mend them yourself." 

Some time later, she thought of him and went up
stairs to see how he was getting on. The torn pants 
were lying on a chair, but there was no sign of John
nie. Returning downstairs, she heard a noise in the 
cellar and decided that he was down there playing. 
"Are you down there running around without your 
trousers on?" she called loudly. 

"No, madam, I'm just reading the gas meter," a 
deep voice answered. 

Simon: "Gee, I'm only a little pebble in your life." 
Stephens Susie: "Then why don't you become a 

little boulder?" 

A pal of ours landed a soft job in a bloomer factory. 
He's pulling down a couple thousand a year now. 

A painter uses paint. Paint is a covering. A painter 
uses nude models. Nude models have no covering. 
It must he warm out. 

"Madam, you'll have to pay full fare for that child . 
He's over five years old." 

"Impertinent! I'll report you! Why, he couldn't be 
that old! I've only been married four years." 

"Never mind the true confession, lady-pay another 
f ult fare or get off the train." 

A purchasing agent recently wrote to some of his 
regular sources of supply requesting new catalogs. 
Here arc excerpts from a few replies received: 

"The only part of our catalog we are still certain 
about is the line that says 'Established in 1885.' All 
other information and prices have been withdrawn." 

"After reading your inquiry we are afraid you are 
thinking of sending us an order. Nevertheless, we will 
gladly meet you half way by showing you how to 
calculate costs if you will promise to send your order 
to somebody else." 

Dad: "Son, I never knew what it was to kiss a girl 
until I courted your mother. I wonder if you will be 
able to say the same thing to your children." 

J. D. Moore: "I think so, dad, but not with such a 
straight face as yours." 

( Continued on next page) 
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A doctor received a call late one night and on a 

lonely road quite a way in the country his car broke 

down. The only life he could see was a light in a house 

in the distance. He walked to the house and rapped on 

the door. A very beautiful young woman appeared. 

He explained his plight and asked if he could stay all 

night. She explained that she was a widow and lived 

alone, had only one bedroom, but that she would be 

glad to let him have it, and she would sleep on the 

lounge. He went to the room, took off his clothes and . 

went to bed. He had been there only a short time 

when the door opened slightly and a soft voice in

quired: 
"Are you asleep?" 
He answered, "No." 
"Would you like to have a bed fellow tonight?" 

"Why yes," came the startled reply. 

"All right," she replied, "another man's car has 

broken down and he wants to stay here tonight also, 

so I'll send him in." 

Jhe boat had just left port when a sprightly young 

flapper stowaway was discovered in a life boat. The 

captain ordered her sent to his cabin. 
"I don't know what to do with you, I'm sure," he 

said as he questioned her. 
"Say, skipper," she said finally, "how long have you 

been a sailor?" 

The small boy of a wealthy contractor was asked 

by his father what he would like for Christmas. 

"A baby sister," replied the boy. 
"But it is only two weeks until Christmas and that 

doesn't leave much time," answered his father. 

"I know," replied the boy, "but can't you put more 

men on the job?" 

A Missouri Engineer boarded the train in St. Louis, 

and, deciding to grab a couple of winks, liberally tipped 

the six-foot porter to put him off at Jeff City. 

"I'm a very sound sleeper," he said, "and you must 

take no notice of my protests. Seize me and put me 

out on the platform." 
The next morning he awoke to find the train pulling 

into Kansas City. Raging with fury, he found the 

porter and began to bawl him out in strong language. 

"Suh," said the porter calmly, "you've got a whale 

of a temper, but it ain't nothin' compared with the 

young feller I put off at Jeff City." 

THE PRAYER OF STEPHENS THE SUSIE 
"God give me power 
To snag a man 
So rich that even I 
When speaking of it afterwards 
Will never have to lie!" 

Curious old lady· "I see that you've lost your leg, 
haven't you?" • Cripple: "Well damned if I haven't." 
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HE'S AN ENGINEER 

If he parks his little flivver 
Down by the moonlit river 
And you can feel him all quiver 
Maybe he's an Engineer. 

If he says you're gorgeous lookin' 
And your dark eyes set him cookin' 
But your eyes ain't where he's lookin' 

Maybe he's an Engineer. 

When he says you are an eye-full 
But his hands begin to trifle 
And his heart pumps like a rifle 
Maybe he's an Engineer. 

If by chance when you are kissin' 
You can feel his heart a missin' 
And you talk but he won't listen 

Maybe he's an Engineer. 

If his arms are strong like sinew 
And he stirs the gypsy in you 
So that you want him close agin' you 
Baby, he IS an Engineer! 

The modern mechanical genius is the guy who can 

shift gears m an Austin without getting his face 

slapped. 

Overheard during a conversation between two 

C.E.'s: "I asked her if she was doing anything that 

evening and she said she wasn't, so I took her out and 

sure enough, she wasn't." 

"Twin beds are very well," said the blushing bride 

to the salesman in the furniture department , "but there 

is no use buying them until we get the twins." 

Once upon a time there was an absent-minded pro

fessor who forgot to write a $3.50 book to sell to his 

classes. 

The old narrow trails where two cars could barely 

pass without colliding are now being replaced by 

splendid wide highways on which six or eight cars can 

collide at one time. 

S. Gorham: "I know a good joke but it's slightly 

off color." 
She: · "Go ahead, I'm color blind." 

Phi: "Your sister is spoiled, isn't she?" 

Bete: "No, that's the perfume she uses.'' 

She: "I'm perfect." 
He: "I'm practice." 

"Keep on fighting boys," said the Italian general, 

"never say die. Never give up till your last shot is 

fired. When it is fired, run. I'm a little lame so I'm 

starting now." 

THE MISSOURI SHAMROCK 
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A Valuable Post-War Asset for 
Every Student Engineer • • • 

Until Victory has been won, all the Timken 

Tapered Roller Bearings we can make will 
continue to go into war equipment of all 

kinds and into the many different types of 
machines that help to make them. 

Whe,n the war is over however, Timken 
Bearings again will be requisitioned for 

peace-time requirements of transportation 

and industrial equipment. Then the knowl

edge you acquire now will enable you to 

meet any and every bearing condition you 
may encounter in the future; for Timken 

Bearings have everything it takes to do a 

complete bearing job-ability to eliminate 
friction; to carry radial, thrust and com
bined loads; and to hold moving parts in 
correct and constant alighment. 

Learn to know your bearings now; this 
knowledge will pay dividends after Victory, 
no matter what kind of mechanical equip

ment you may be designing. The Timken 
Roller Bearing Company, Canton 6, Ohio. 

TIMKEN 
TRADE. MARK REG. U . 8. rAT. Of'P'. 

TAPERED ROLLER BEARINGS 
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ARE CIVILIAN ENGINEERING STUDENTS JUSTIFIED? 

The capsule theory of life is gaining wide accept
ance. Even in the field of thoughts, it definitely 
simplifies things. This concentration on one idea or 
goal which has come to determine the daily routine 
was especially evident in the A.S.T.P. at M. U. In 
eighteen mont~s those soldiers were expected to 
become bona fide engineers. Since December, 1941, 
activities of Americans, both engineers and lawyers, 
have been concentrated on one thing: winning the 
war and the pea-ce as quickly and as completely as 
possible. Efforts not centered around this have been 
considered superfluous. 

There are now more than 7,000,000 men in the 
armed services, with the number steadily increas
ing. Every physically fit man who could be spared 
from industry and civilian life has accepted duty 
with the Army, Navy, or Marines. At present, those 
who have been heretofore considered unfit for rigor
ous army discipline or essential to industry are be
ing inducted. Why, then, do engineers remain here 
in the university? What justification do they have 
for not being with the fighting forces? How long 
will they be here? These are questions which every
one is asking. Some hundred and fifty prospective 
engineers from each college would mean many ad
ditional badly needed men who would discard civil
ian slacks and shirts for khakis . . Why, then, are 
these men still civilians? 

Before the war when production was only a frac
tion of its industry's capacity, there was an annual 
need for some 50,000 engineering graduates. At that 
time about 30,000: were graduating per year. With 
rapidly increasing production -and increasing de-

ENGINEERS' CLUB OFFICERS' J;IANQUET 

The annual Engineers' Club officers banquet was 
held at Harris' Cafe on Saturday evening, March 25. 
Retiring officers and newly elected officers of . the 
Engine Club and their dates were present. Knight 
of St. Patrick, Magna Cum Laude, keys were pre
sented to Kenneth Buchert, Willard Hostetler, and 
E. June Culling for outstanding service during their 
years in the · College of Engineering. · 

REAGER TO NAVY 

Bert Reager, newly elected Business Manager of 
the Shamrock, was called for . a physical exam bl 
his draft board. He passed the exarri, and declining 
to appeal the draft case, chose th~ Navy: . 

The Missouri Shamrock wishes ·him good luck 
during his Navy career. 

APRIL, lNt 

mand for the construction of better war materials, 
· the demand for engineers became more insistent, 

but more and more people who would ordinarily 
have been enrolled in engineering schools were 
trading slide rules for guns. This situation, · con
tinued over a period of time prompted General Mar
shall, chief of staff, to comment: 

The army has been increasingly handi
capped by a shortage of men possessing de
sirable combinations of intelligence, apti
tude, education, .and training in such fields 
as medicine, engineering, language, science, 
mathematics, and psychology, who are 
qualified for service as officers of the army. 
With the Selective Service age of eighteen,, 
the army was compelled to assure itself 
that there would be no interruption in the 
flow of professionally and technically train
ed men who have hitherto been provided 
in regular increments by American colleges 
and universities. 

Though the army has had first choice of en
gineers, it has been able to secure insufficient num
bers of them. If this is true of the army, it is three 
times as true of industry which definitely coines 
secondary in selection of personnel. 

It takes four: years of diligent study to produce 
an engineer. Through the none-too-successful A.S. 
T.P., the army learned that. So, if we are to main
tain our present rate of achievement without declar
ing a four year recess-, we must always have Knights 
of St. Pat continuously being trained at the univer
sities, come what may. 

-Vada Parrish 

-FRONTISPIECE

Floodlighting the Washington Monument 

The Washington Monument, erected in honor of 
George Washington, was designed by Robert Mills 
in 1848. The total cost qf the monument was ap
pro~imately $1,300,000 of which $300,000 was do-

. nated. It is 555 feet, 5-1/8 inches in height and 55 
feet, 1½ inches square at the bottom, tapering uni
formly to :34 feet, . 5.½ inches at the base of the 55 
foot pyrmidion which forms its apex. The walls are 
15 feet thick at the bottom and 18 inches thick at 
the top, and are faced with white · marHfe from 
Maryland and Massachusetts. The slabs covering 
the pyramidion are 7 inches thick, and the tip is 
protected by a cap of cast aluminum. Windows at 
the 500 foot level' afford a splendid view of t_he 
city which lies below. 

· -Courtesy Westinghouse. 



Possessing the fire of a Spanish dancer and the 
magic of •Blackstone this super-fuel has become one 
of the most talked about but least known war sub
jects. 

Before this inside look at high-octane fuel be
gins we must first realize that this accomplishment 
is not only due to the ingenuity of Engineers but 
also represents a perfect spirit of cooperation among 
the men concerned with this problem. This same 
cooperation must be shown by our new engineer
you. The engineer must learn to work with, not 
aside from, his future associates to be successful in 
the engineering field. 

High-octane gasoline is a blend of selected hydro
carbons-a high grade base stock gasoline, a high
octane blending agent such as hot acid octanes; 
alkylate, curene, isopentane, and tetraethyl lead. 

In the last ten years the petroleum industry has 
literally become a chemical industry; seeking to 
perfect newer and better products. One of the new
est discoveries contributed is cumine. It is a rich 
mixture for aviation gasolines. This and other 
improvements have enabled planes to take, off in 
shorter distances, fly faster, climb quicker, and 
carry far greater loads than ever before. A really 
spectacular story of better gasoline is being written 
in the skies. 

In early motors the engine knock was a mystery; 
no one suspected the fuel as the cause. After the 
discovery that Tetraethyl lead (a compound made 
from lead and alcohol) would silence this knock, 
scientific interest was stimulated to develop even 
better processes. 

Gasoline engines were the source of power which 
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carried man into the skies. Planes had engines 
which used an easily carried fuel, gasoline. The 
demand for better planes and for more powerful, 
more efficient engines grew. Designers and pe
troleum scientists worked on reducing the problem 
of dead weight. During World War I the useless 
weight of heavy engines and extra fuels meant less 
speed and armor. 

Gasoline is not a simple chemical compound, but 
a mixture of carbon and hydrogen atoms. From 
complex combinations of these atoms we get gaso
line. There are two ways of making better gaso
line: by adding something to it or by chemically 
rebuilding the fuel itself. 

A new discovery of a rare combination of atoms 
was isooctane. It would not knock in high com
pression engines but it was too expensive for com
mercial use. Pure iso-octane was rated at 100-the 
theoretically ideal fuel. Mixing the high anti-knock 
fuel with normal heptane served as a measuring 
stick. 

Scientists could make a mixture equivalent to 
60% iso-octane and add 40% normal heptane. This 
would give 60 octane gasoline. Soon by careful 
blending a 70 octane rating resulted which enabled 
designers to build engines with 40 horsepower for 
each 100 pounds of weight. Small quantities of 
certain chemicals helped increase the octane rating. 
This meant more power per pound. 

New planes, engines, and fuels meant that dead 
weight shrank and useful load increased. Research 
continued and this soon led to another discovery. 
Chemists joined two of these molecules a specific 
way-this first step is polymerization. By hy
drogenation he added two atoms of hydrogen. This 
resulted in 100 octane gasoline. Isa-octane could 
now be manufactured at 1/10 its former price. 100-
octane was soon established as a military necessity. 
New methods continued to make 100 octane at a 
lower cost. Special equipment was added to re
fineries such as catalytic cracker, isomerization 
units, and lead-blending plants. 

The Standard Oil Co. of N. J. has developed a 
fluid catalyst cracking process which will supply 
the needed quantities of high octane gasoline (help
ing further to hold petroleum production down to 
normal level) without requiring that petroleum pro
duction be augmented to an excessive degree. This 
also has the value of conserving the country's pe
troleum resources. 

Triptane, another hydrobarbon, is a new fuel so 
powerful that as yet no engine exists which can use 
it to full advantage. 

THE MISSOURI SHAMROCK 



The story of enrollment in the current term is not 
a happy one. First came the departure of nearly 
1100 AST trainees, leaving us about a dozen of the 
A-12, not yet 18 years old, trainees. Civilian en
rollment dropped to 113, a long drop from the 720 
of a couple of years ago. 

On April 10th all local draft boards were notified 
by Washington that only engineering students due 
to graduate by July 1st were eligible for defer-
mffi~ · 

Faculty men subject to draft are likewise leaving 
us, and by July few if any men under 38 years of 
age will remain to carry on classes for the Summer 
Session. · 

Let no one conclude, however, that the College 
of Engineering is going out of business. A small 
faculty group will carry on the work until enroll
ment picks up again. Classes for which there is a 
demand will be continued. The laboratories which 
have had such hard usage for the past year will 
be put into good condition again. It is anticipated 
that enrollment after the war will reach a new 
high, and there is much to be done to get ready 
for the task ahead. 

It is a long step from crude oil to the high octane 
gasoline as we know it today. The raw petroleum 
or crude oil is first passed through a series of fur
naces where it is preheated before being admitted 
into a fractionating still. Here by fractional distilla
tion the crude oil is initially separated into four 
components. The refined oil and the heavy oil frac
tions are at this point eliminated from the system. 
The important gas oil fraction is conveyed into a 
vaporizing furnace. The resulting gas oil vapor is 
introduced to a fluid catalytic cracking process. 
This process employs an aerated powdered catalyst. 
In the fluid state it is capable of developing a pres
sure head, and the fluidized . catalyst can therefore 
be circulated throughout the entire cracking unit. 
As yet the composition of this aerated powdered 
catalyst has not been released to the public. In the 
cracking process the oil gas vapor and the fluid 
catalyst come into contact in a reactor where under 
controlled conditions the desired degree of cracking 
is obtained. The resulting product and the spent 
catalyst are then separated. 

The cracked oil gas vapor is then passed through 
a fractionating column. Here it is separated into 
four fractions: the catalytic distillate, a heating oil 
component, a fluid oil product, and a heavy residue. 
The catalytic distillate is then admitted into an 
absorber unit where the highly volatile produc.ts 
are separated from the less volatile products. The 
highly volatile component is then fractionated and 

APRIL, 1944 

Our graduates and former studeqts are now in 
every war industry and on every fighting front. 
This is as it should be. And when peace comes to 
the world again, engineers must rebuild the cities, 
the roads, the homes, the manufacturing plants de-· 
stroyed by war. · 

In the postwar world the engineer will find a 
multitude of new tools, new processes, new instru
ments and . new methods to be turned to peacetime 
use. It will be an interesting world if we can 
somehow manage to live at peace with our world 
neighbors. 

To you, our students whose engineering training 
has been interrupted by this war, our first wish is 
that you may come through the war sound in mind 
and body, and our second that you may return to 
the University to complete your training for the 
great task which will face engineering when the 
destruction of war ceases. 

the gasoline or heavy fraction is used as a base 
stock for the high octane gasoline. An iso-butane 
gasoline mixture is then united with the lighter or 
butane-butylene fraction. This product is then in
troduced into an alkylation reactor. This alkylation 
furnishes additional amounts of high octane gaso
line by the partial conversion of products from the 
cracking process. This blended mixture is then 
passed through a series of fractionators resulting 
in the production of motor alkylate and aviation 
alkylate. 

The base stock gasoline from .the absorber is 
then mixed with the aviation alkylate. Also iso
pentane is mixed with the aviation alkylate. This 
resulting fuel mixture is 100 octane gasoline. To 
this is added tetraethyl lead as an ·anti-knock agent 
and a dye for identification. 

When you read of the thousand plane bombings 
of Europe, remember that the average six hour, one 
thousand plane mission uses almost two million 
gallons of high octane gasoline. Thus wartime uses 
of high octane gasoline are enormous. · 

We must, however, realize that the car motors 
of today are not able to use this fuel to any advan
tage. In order for this fuel to be used in an auto
mobile there must be changes made in the car
buretor, cylinder head, pistons, and the timing. 
The carburetor must feed the fuel in an entirely 
different ratio with respect to the amouht of air 

(Continued on Page 18) 
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Remote &mil,d, 1'~ 

Dedication of the '44 Campus Stunt. 

On the morning of March 3, 1944, a sleek, stream
lined, green colored craft slowly pulled out of the 
E.E. Lab. and made its way to the main entrance of 
the Engineering Building. The Green Hornet? No, 
this was the Campus Stunt for our 1944 St. Pat's 
Celebration! The public knew little of the intricate 
mechanisms contained within. After much hard labor 
the boys had designed and built a radio-controlled 
vehicle! ( See Fig. I.) 

The question "How does it work?" arises. Many of 
the co-eds and, no doubt, the general public also, 

answered the question by saying, "Oh it's electrical; 
electricity can do anything," and let it go at that. 
The principle of operation was simple, but some of the 
circuits became quite complicated. Control was by 
means of a telephone dial operating a radio tran~mitter 
in the engineering building. A certain number was 
designated for each operation. (1-1 was used for stop.) 
The dial interrupted the modulating signal to the 
transmitter. This interrupted signal was picked up 
by the radio receiver in the car and operated a relay 
which reproduced exactly the breaks in the modulat

ing signal caused by the dial on the transmitter. The 

receiver relay in the car operated a selector switch, 
which was also in the car, as if the dial were directly 

connected to the selector control switch. The selector 

switch tripped various relays for the desired opera

tions, such as starting, stopping, reversing, turning, 

etc., just as different numbers are connected by the 

selector switches in a dial telephone exchange. 

Wartime priorities prevented our obtaining elab
orate equipment. Relays were obtained from a pin

ball machine and from automobile cut-out relays. 

To make the relays the particular task many of 
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the windings were rewound. Two bicycles were 
bolted together about 3 feet apart to form the chassis. 
The drive motor was friction coupled to the rear 
bicycle wheel. One of the primary problems that 
could not be ironed out, due to lack of time, was 
that of the reduction of the drive motor. The small 
motor did not furnish enough torque at a slow speed 
to pull it up a slight grade. A fractional horsepower 
D.C. motor was used for the "turning" motor. It was 
geared down quite a bit and operated smoothly. A 36 
volt bank of automobile storage batteries supplied the 
power. 

The transmitter ( see Fig. 2) is a simple parallel rod 
negative grid oscillator using two 7 A4's in push-pull. 
By using ¼" copper tubing 16 inches long and spaced 
l¼" apart, the circuit was made to oscillate at 112 me. 
About 350 volts on the plate were found to work the 
best. Overheating of the tubes resulted from the use 
of a higher voltage. The grid resistor may have . a 
value between 5,000 and 50,000 ohms. Four turns of 
wire were used for a grid coil ¾" in diameter. The 
spacing was varied to tune the grid circuit. It was 
noticed that power output decreased with modulation 
if the grid coil was not properly adjusted. 

A Packard audio oscillator and a 60 watt audio 
amplifier were used for the tone modulation equip
ment. (This was more elaborate than necessary. For 
100% modulation the actual power was less than 5 
watts.) 

The telephone dial was placed at the end of a long 
extension cord, which was connected in the 8 ohm 

line between the amplifier and modulation transformer 

( see transmitter Fig.). Since the dial is a normally 
closed switch, a toggle switch was placed on the con

trol unit ( containing the dial) so that the circuit could 
be broken for a long interval. This would turn off the 

modulation causing the selector switch to clear, mak-_ 

ing it ready for another operation. 

• , WATT 

P.A. SY.STEM 

Meow.AT/ON 

T,.AN,a • 

Fig. 2-112 Megacycle Transmitter. 
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In general the transmitter unit caused little trouble; 
once it was operating correctly it gave a sufficient 
signal to operate the relay at a distance of several 
blocks from the transmitter. 

The antenna on the car was a half wave doublet 
( 50 inches long at 2 ½ meters), center fed, with a 
short length of twisted transmission line, which was 
indirectly coupled to the detector coil. 

The receiver ( see Fig. 3) is composed of a standard 
2½ meter, self-quenched super-regenerative detector 
using a 6J 5G tube. This tube is transformer coupled 
to a 6C5 audio amplifier, which is in turn transformer 
coupled to a 6A3 tube operated in the region between 
class 8 and C. No plate current flows in the 6A3 when 
no audio modulation is present on the received signal. 
When audio modulation is present, somewhat less than 
the positive half of the audio wave flows in the plate 
circuit. The pulsating wave is smoothed to an aver
age value by the ( 1 mfd.) condenser from the 6A3 
plate to ground, and the inductance of the relay. Thus 
the 6A3 operates similarly to a linear plate detector, 
rectifying the audio content of the carrier to D.C. 
which operates the relay. Adjustment of the receiver 
is rather simple, being accomplished by the S meg. 
potentiometer ( for controlling super-generation), and 
by the 0-1 S mmf condenser ( for control of the re
ceiver frequency). Tuning was observed by plugging 
a pair of headphones in parallel with the 1 mfd. con
denser in the plate circuit of the 6A3 tube. 

Since the telephone selector switch is a normally 
closed impulse switch, controlled by a telephone dial, 
the modulation was left on the carrier when no con
trol was being carried out and a normally closed relay 
was used in the plate circuit of the 6A3 tube. 

In normal operation of a super-regenerative detec
tor, a rushing noise (hiss) is present. The hiss dis
appears when a carrier is received. It was first thought 
possible to use the hiss as the controlling audio signal, 
but, with the amount of amplification present, it was 
found that the audio content was insufficient excita
tion for the 6A3, and certainly did not compare with 
that furnished by the audio modulated signal. 

1.s
RF.C. 

BC. 
RF.C. 

6C5 

To Rccc,vER 
Rc,.Ar 

Fig. 4-Simplified diagram of the selector switch. This 
unit taken from an old switchboard made it feasible to 
control 100 different circuits. 

One of the major difficulties to be overcome was 
the intercoupling between detector and successive 
amplifier stages. Decoupling networks ( S0,000 ohm 
resistor and 8 mf. condensers in 6)5 lead from B-j-; 
15,000 ohm resistor and 8 mf. condensers in 6C5 B+ 
lead) were used. Another troublesome source of in
tercoupling existed, since the current return of the 
receiver control relay was through the 6A3 filament 

( Continued on !'age 20) 

16M 

B+ 

Fi5 . 3-The receiver, using a 6JS super-regenerative detector, a 6CS as a class A ampli
fier, and a 6A3 as second detector or rectifier operating between class B and C. 
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KENNETH P. BUCHERT-President 
Ex-vice-president and the new president of the 

Engine Club is from St. Louis, Mo. He is a senior 
in Civil Engineering of the class of January, 1945. 
An ardent athlete, he is a member of Tau Beta· Pi, 
Chi Epsilon, Pi Mu Epsilon, Phi Eta Sigma, and 
has an interest in basketball and baseball. When 
not busy with Engine Club activities, he doubles as 
president of A.S.C.E. 

DAN MILLER-Vice-President 
With his home in Columbia. Dan Miller, junior 

Electrical, has attended school here all the way 
from kindergarten to University. At Jefferson Jun
ior High School and again at Hickman High, he 
was editor of the school paper, and at present is 
Associate Editor of the Shamrock. He is also presi
dent of Phi Eta Sigma and vice-chairman of A.I. 
E.E. His hobbies include ham radio, sand-lot sports, 
and hiking. 

For his future after the war he hopes to take 
advanced work in Physics or Electrical Engineering, 
teach and do research. 

HAROLD DENKLER-Secretary 
A Chemical Engineer from Hannibal, Mo., of the 

class of January, 1945, he declined to make a state
ment other than, "A position in horizontal engineer
ing is very restful." By rumor it is heard tha·t Har
old had a hard time breaking into activities at 
M. U., but was assisted by being drafted into Pi 
Mu Epsilon, Tau Beta Pi, Alpha Chi Sigma, A.I. 
Ch.E., and the Shamrock Staff. 

BILL BEESLEY-Treasurer 
Author of "Around the Columns" and a Civil 

Engineer at M. U. since September, 1941, Bill Bees
ley was graduated from Webster Groves High 
School and was employed by Brown Shoe Company 
for eight months before coming to Columbia. He 
helped handle publicity for the Engine Club in the 
past year. To put it his way, "I've settled down 
to one girl, and I'm now trying to get her to settle 
down to one fellow; namely, Me." 

BEN WILLIAMS-Business Manager 
The decisions of what to buy, and what not to 

buy for the Engine Club in the coming year are to 
be made by a Mechanical Engineer from Silex, Mo. 
His other executive duties include the vice-presi
dency of Pi Tau Sigma. 

10 

by JAY GOOCH, E.E. '44 

Influence of his father, a Civil Engineer, and an 
early interest in mathematics, together with quite 
a bit of hard work, brought Ben to M. U. He plans 
to graduate in January, 1945, and enter the Navy. 
His main interest is power plant work. 

JIM EBERHARDT-Chairman of St. Pat's Board 
The job of planning and executing the next St. 

Pat activities is that of Jim Eberhardt, Mechanical 
Engineer from Webster Groves. He served as busi
ness manager of the Engine Club filling the unex
pired term of Fred Crookshank after January, 1944. 
He is also a former member of the Shamrock Staff 
and claims to be a stamp collector by trade. His 
main interest is Mechanical Engineering and leans 
toward Diesel Engines. 

BILL ROBINSON-Secretary of St. Pat's Board 
Replacing Jim Weldon is a junior Civil Engineer 

whose parents live in Winchester, Virginia, al
though he lived in Syracuse, N. Y., until he was 
sixteen, then moved to Panama where his father, 
an Army officer, was stationed. While in Panama, 
he graduated from high school and decided to com.! 
to Mizzou. Just before coming to M. U. he moved 
to Virginia. 

The St. Pat's dance tickets, programs, and but
tons in the front hall were handled by Bill this yea:-. 

EVERT JUNE CULLING-Editor of Shamrock 
Advancement from Associate Editor to Editor of 

the Shamrock makes E. J. Culling head of the only 
surviving student publication on the campus of the 
University of Missouri. E. J. lives near Utica, Mo., 
and attended high school there, plus one year at 
Chillicothe High School. Among his University 
activities are A.I.E.E., Soph. St. Pat's Board rep
resentative, and Tau Beta Pi. He was secretary of 
the Engine Club '43-'44. He is one of the five 1944 
Magna Cum Laude Knights of St. Pat. He is an 
Electrical Engineer interested in the field of elec
tronics. 

BERT REAGER-Business Manager Shamrock 
Two years ago Bert transferred to M. U. from 

the University of California. He is a conscientious 
student and his main interest is in school. This is 
plainly shown by the record he has made for himself 
and by his recent initiation into Tau Beta Pi. Al
though newly elected to his office, his job has been 
well done. 

(Continued on Page 22) 
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by BILL BEESLEY, C.E. '44 

From time to time articles have been written in 

the Shamrock by people in the other schools about 

Engineers. This article is written in respons to 

them and in a way of explanation of the actions of 

an engineer. 

Probably the best way to present our average 

Slip-Stick Joe would be to start with him as a fresh
man and take him through his four years at 01' 

Mizzou. 

The lowly freshman may be distinguished from 
other fellows by many things, such as: his clothes 

are comparatively new, he has a well-kept look 
about him, he carries about a lot of new equipment 

sold to him by an energetic salesman of the Co-op 

as necessary for every Engineer. He has a dazed 

look in his eyes as to just what the score is. 

The classes the beginner takes are mostly reviews 
of the courses he took in high school, and from this 

he gets the wrong idea of the amount of work it 

takes to become a graduate engineer. He remem

bers most of the courses and finds that he doesn't 

have to study much to pass them. This is the down
fall of many prospective engineers· simply because 

they form habits of relying on their knowledge 

rather than the text in passing courses. This may 

be all right in the freshman year, but when it comes 

to new courses, the student finds he doesn't know 

enough to pass on his own, and it is very difficult 

for him to return to book study. 

As to women, the freshman is easy prey for one 

of the "she's lots of fun" or closet specimens at 

Stephens. It is after he ha-s been "bagged" once 

that he decides to devote his life to study. There is 

also the other type whose father has told him about 

the ways of "these wild college girls" and because 

of this he never asks a girl for a date. 

The freshman, in spite of the newness of it all, 

surprises himself and his roommate by completing 

his first year with a passing mark and now considers 

himself quite an engineer. 

APRIL, 1844 

Having passed his freshman courses, our Slip

Stick Joe is now a mighty sophomore, and he tells 
the world that he knows all the answers. Then 

comes Calculus! He is now taking courses that are 

new to him and is at this point introduced to the 
honorable "Midnight Light Burners" profession. 

As was pointed out in his freshman year, he forgot 
how. to study from a book and has to learn how all 

over again; and how the quiz average does suffer. 

It often suffers to such an extent that the Dean has 
selected him for the "Honery" Roll. This he takes 

very hard and again decides to devote his life to 
study. 

It has been pointed out that the sophomore year 

is much like a cream separator. It separates the 
cream, the Engineers, from the lowly skimmed milk, 

the potential Lawyers, since it is here that he hits 

the hard courses and the survival of the fittest rules. 

Along about the sophomore year, the social life 

of the Engineer begins to develop. He decides that 

he is just as big a B.T.O. (big time operator) as the 

next fellow, so he gets a date either at the "Love 

College" or at one of the many sororities and finds 

the girls of his dreams after one or two different 

dates. He, being just a sweet innocent Engineer, 

does not suspect that she is "feeding him a line" 

and that she is really laughing behind his back. 

This is usually the case, sometimes even when he 

is a senior. 
Also during his second year he begins to sport 

a pipe and is constantly asking his friends if they 

can tell him the name of some good, mild tobacco. 

When and if he ever finds one, he is so used to the 

stronger type that he gets no pleasure out of the 

results of his search and continues with his old 

strong type. Along with the addition of a pipe he 

is welcomed into the Shack Club. His first meeting 

with the 3.2% beverage is usually at the expense of 

some of his older Engine School brothers. They 

say that they took Joe along just to see if he could 
(Continued on Page 21) 
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For the benefit of those who are under the un
fortunate impression that the engineer's sole in
terest in akohol lies in his uncontrollable desire to 
consume it as a beverage, it would be appropriate 
to inform them that, ever since the automobile made 
its first appearance, engineers have been experi
menting with the idea of using certain brands as a 
motor fuel. Since the dawn of internal combustion 
engines, scientists have known that alcohol could 
be used as a motor fuel. Whether or not it was to 
be used has always been based on its comparison 
with other types of fuel , namely, various blends of 
gasoline. However, due to the enormous war con
sumption of petroleum products, alarmists have 
begun to predict a national oil shortage within a 
decade. Anxious eyes of the misinformed have 
turned towards alcohol as a possible cushion to ease 
the fall of future gasoline supplies. 

At · present there are two types of a-lcohol con
sidered best for use as motor fuel. These .are methyl 
alcohol, CH,O, and ethyl alcohol, C2 H 0O. Methyl 
alcohol was formerly manufactured by the dry dis
tillation of wood, but is now principally a synthetic 
product formed by passing a highly compressed 
mixture of carbon monoxide and hydrogen over a
catalyst. Methyl· alcohol, which is very poisonous 
to the human species, has a high heating value of 
only 9600 B.T.U.'s per pound. Ethyl alcohol on the 
other hand is made by the familiar fermentation 
and distillation process from grain, fruit, or veg
etable matter containing starch or sugar, or from 
treatment of wood with sulfuric acid. Its high 
heating value, although an improvement over that 
of methyl alcohol, is only 13,000 B.T.U.'s per pound. 
Comparing these figures with a high heating value 
of 21,000 B.T.U.'s per pound for common gasoline 
immediately reveals one of the chief disadvantages 
of alcohol. 

Comparative Usefulness 

Expressed in another way, the relative fuel con
sumption at the same overall efficiency, compres
sion ratio, and given power output are 100 for gaso
line and 161.4 for ethyl alcohol. 

The heating value alone is not a true measure of 
the usefulness of a motor fuel. Volatility, and 
knocking properties of the fuel must also be taken 
into consideration. The fuel must have sufficient 
volatility to permit an evenly distributed explosive 
mixture to be delivered equally throughout the 
cylinders, not only for usual running conditions but 
also for starting in cold weather. Addition of al-
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coho! to gasoline increases the volatility of the 
fuel. This advantage is slightly shaded however, 
by the fact that alcohol, having the same starting 
characteristics under extreme summer tempera
tures as gasoline, has a greater tendency to vapor 
lock (Vapor lock is caused by the fuel boiling in 
the fuel line thereby preventing the proper flow of 
fuel to the engine). 

Detonation, more commonly termed a-s knocking, 
of fuels in spark ignition engines limits the com
pression ratio of the engine and hence imposes a 
practical limit to the thermal efficiency and power 
output that may be obtained from a given piston 
displacement. Alcohol added to gasoline definitely 
improves the antiknock qua-lity of the fuel. How
ever, we have on hand a more effective suppressor 
of detonation in the form of tetra ethyl lead. 

The most serious technical disadvantage of gaso
line fuel blended with alcohol is the danger that 
alcohol will separate from the gasoline. Separation 
is caused by the fact that alcohol is highly attracted 
by water whereas gasoline refuses to associate with 
the same. Thus only a slight condensation of mois
ture in the combustion chamber will cause the fickle 
alcohol to divorce itself from the gasoline, resulting 
in a highly erratic engine performance. Another 
technical disadvantage of alcohol is that in the case 
of incomplete combustion acetic acid is formed. This 
acid causes interna-1 corrosion which will add an
other worry to the car owner. Also alcohol spilled 
(in the refueling process) on the finish of the proud 
owner's car will play havoc with the lacquers and 
paint. 

Relative Costs 

In considering the power alcohol scheme, the im
portant question arises, "What is the cost of alcohol 
as compared with gasoline?" To answer this very 
practical question, we must first review briefly the 
history of experimentations on power alcohol as 
conducted in the United Staites. It has long been 
made technically possible to produce alcohol from 
straw, saw dust, corn stalks, and innumerable other 
waste materials. It has been possible to produce 
alcohol from all cereals and numerous other agri
cultural products under lower manufacturing costs. 
The experimentation in the United States has been 
devoted primarily to the development of new uses 
for agricultural products and organic wastes. In 
spite of intensive investigations, the production of 
low cost alcohol from farm products has run into 
two seemingly insurmountable difficulties. In using 
cheap waste products the cost of manufacture has 

(Continued on Page 22) 
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Hailing from "sunny" Southern California, Bob 

Naka's first days of college life were spent on the 
beautiful (so he says) campus of the University of 
California at Los Angeles. With due respect to the 
recent seven inch dew (which was a terrific blow 
to his California pride), Bob is forever talking of 
the ole home town. Although he was born in the 
city by the Golden Gate, he moved to Los Angeles 
at the ripe old age of 2 .½ years. There he built up 
his excellent educational foundation with 1_½ years 
of kindergarten . After he left Kindergarten, he 
went on through 1¾ years of pre-engineering at 
the University. 

Bob was still in Los Angeles during the first few 
months of the war, experiencing mixed feelings of 
hope and dissolution. In May of 1942 he had to 
leave his beloved city for Manzanar Relocation Cen
ter. After much red tape and an elapse of nine 
months, he received his permit to come to old Miz
zou. Ever since then Bob has been assimilated in
to campus life, taking part in all the activities of the 
Engine School and studying hard on his Electrical 
Engineering. 

Bob enjoys swimming, fencing, and tennis. Some 
people have marrow in their bones, but Bob has 
rhythm in his and can cut some fancy capers on 
the ballroom floor. 

Naka is a good student in Electrical Engineering 
and is scheduled to graduate next winter. He has 
been quite active on campus and in his membership 
in Tau Beta Pi, A.I.E.E., and Alpha Phi Omega. 
He probably made many secret enemies this last 
quarter, for he graded papers in C.E. 101. 

Bob boasts of a father who has a Master's degree 
from the University of California, and he hopes 
some day to have at least a Master's himself. 

FUMIO BOB NAKA 

APRIL, 1944 

by BERT REAGER, U.S.N. 

FRED REAGEL 

When preparing a biography, it is always natural 
to begin with the statement, "He was born"; but 
we shall omit that statement in this article, for in 
Mr. Reagel's case the fact is fairly obvious. 

Reagel was reared and educated ( ?) in the great 
metropolis of Jefferson City. (This huge urban dis
trict is some 31 miles south of Columbia and is well 
known for the large state institution located there.) 
He didn't get away from Jeff City very much, and 
it was there that he acquired his interest in Chem
ical Engineering, as well as his sense of humor 
( sense ?-he still thinks chop sticks are kindling 
wood). 

When he felt that Jeff City had suffered enough, 
he thrust himself upon the University of Missouri 
and began his activities in the Engine School. He 
deserves much credit for the work he has done in 
the Engine club and on the Shamrock. Without 
him many of the things which have been might not 
have been. His joke column has served as one of 
the main publicity items of the Shamrock. He is 
also treasurer of Alpha Chi Sigma and a member 
of A.I.Ch.E. 

Reagel's sporting interests lie in outdoor activi
ties, hunting and fishing. He has a cabin on the 
Osage River and has done considerable motorboat 
racing. His philosophy regarding women is simple 
and direct. When asked if he were either married 
or engaged, he simply replied, "Nope, I'm still 
happy." 

At present he is working as city chemist here at 
Columbia, but he will leave this job when he leaves 
the University in December. The future farther 
than that is indefinite, but you can bet that wherever 
he goes to work there will be plenty of action, and 
laughs. 
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FURTHERS AMERICAN GOOD 
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Sister to every science furthering Good Living-
M usic, by the world's finest musicians, is Allis-Chalmers' 

choice of radio entertainment for America 
IN THE WORDS of Serge Koussevitzky, world-famous conductor of The Bos
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deep understanding of the necessity and importance of musical art in the progress of humanity." 
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furthers American Good Living. 
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Tau Bela Pi 
On March 9 at 5 :00 P. M., President Gooch called 

to order the fifth Tau Beta Pi meeting of the quar
ter. Final plans for the initiation banquet were 
made, with the date of the initiation set for Friday, 
March 17. Dr. Wallis gave the treasurer's report, 
stating that the organization was financially very 
well off. He also announced his plan of leaving 
Columbia for a position at Harvard, and asked that 
a new treasurer be elected. (The members of the 
Tau Beta Pi deeply appreciate the work Dr. Wallis 
has done for the organization and wish him the 
greatest of success at Harvard .) Mr. Willhite moved 
that we purchase a hundred dollar war bond, pro
vided the checking account is not depleted below 
$75.00. This motion was passed unanimously. In 
the final business of the meeting, Mr. Waidelich was 
elected as the new treasurer. 

The Tau Beta Pi held its spring initiation banquet 
on Friday, March 17, at the Teaberry, in honor of 
the two initiates, Bert Gastineau and Bert Reager. 
Gifts were presented to Dr. Wallis in acknowledge
ment of his services, and to Bert Gastineau and 
Charlie Willhite, who are graduating this quarter. 
Acting toaestmaster Dr. Wallis, who was in the 
unique position of having no speaker to introduce, 
promptly adjourned the meeting to the University 
Library lecture hall to hear an interesting Sigma 
Xi lecture by Dr. Peter Debye, of Cornell Univer
sity. 

♦ A.LE. E. 

New officers of the University of Missouri Stu
dent Branch of the American Institute of Electrical 
Engineers were elected at a meeting held in Room 
153 of the Engineering Building on March 20, 1944. 
The officers elected were: Chairman Robert K. 
Roney; Vice-Chairman, Dan Miller; Secretary
Treasurer, Koho Ozone. The new chairman and 
vice-chairman will hold their offices for a period of 
two quarters, while the secretary-treasurer will hold 
office for a period of one year. At the close of the 
meeting a picture of the Branch was taken for the 
Savitar. 

Plans are being made to send representatives to 
attend the national A.I.E.E. technical convention to 
be held in April. 
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A.S.C.E. 

Jim Weldon, Dale Steffey, Ken Buchert, and 
Professor Wood attended the banquet of the Mid
Missouri section of A.S.C.E. and Jefferson City 
Engineers' Club, held at the Missouri Hotel in Jef
ferson City, Tuesday night, March 28, 19-14. Mr. 
Lockner, former engineer for the City of Chicago, 
gave a very interesting talk and showed slides on 
the work that has been done on superhighways in 
and around Chicago. He stated that the data which 
was collected in 24 hours required five years to cor
relate. About 75 members and guests attended 
the banquet. 

The seniors who graduated last quarter have 
been busy filling out applications for membership 
in the National A.S.C.E. All those who are grad
uating this quarter should see Professor Wood 
about their application blanks. 

Engine Cluh 

The last meeting of the Winter Quarter of the 
Engineers' Club was held on Wednesday evening 
March 15, 1944, in Room 153 of the Engineering 
building. Bert Gastineau presented Mrs. Holt with 
a token of the appreciation of the Engine Club for 
her invaluable aid during St. Pat's Week. Mr. 
Fansher was presented with a gift by Vernon Kuell
mer on behalf of the Club in recognition of his co
operation in the construction of the Campus Stunt. 
New Officers of the Engineering Club for the com
ing year were elected as follows: President, Ken 
Buchert; Vice-President, Dan Miller; Secretary, 
Harold Denkler; Treasurer, Bill Beesley; Business
Manager, Ben Williams; Chairman of the St. Pat's 
Board, Jim Eberhardt; Secretary of the St. Pat's 
Board, Bill Robinson; Editor of the Shamrock, 
E . J. Culling; Business Manager of Shamrock, Bert 
Reager; Circulation Manager of Shamrock, Bob 
Naka. The meeting was concluded with a slide-rule 
contest which consisted of the calculation of Pro
fessor Waidelich's income tax. The boobie prize 
went to the " Man With The Beard," Hugh John
son. The winner was Vernon Kuellmer. 

(Continued on Page 23) 
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WAR TOWN BOON! 

"Community" public telephones-some even m 

outside booth locations-are serving residents m 

war-horn neighborhoods. 

Many such telephones handle several hundred 

calls every month. It's a way more persons can use 

the available facilities, limited now by wartime 

material shortages. 

The nation-wide resources of the Bell System 

are enlisted in maintaining dependable communi

cation services-vital in war, essential in peace. 

BELL TELEPHONE 
SYSTEM 

"1Par calla kee Lo 
p ng Diatance Linea b 

IUy . • . That'a wh 
y your cal/ rnav b d l 

~ e e ayed. 
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The most powerful electric motor in the world 
-powerful enough to hoist a destroyer completely 
out of the water and up to the height of a 15~story 
building, all in a minute's time-has just be~n com
pleted at the General Electric plant here for ship
ment to the new Geneva, Utah steel mill financed 
and owned by Defense Plant Corporation, which 
will be operated by the Geneva Steel Compariy. 

By applying its 7000 horsepower at the coq1para
tively low shaft speed of 25 revolutions a minute 
this giant direct-current motor will develop more 
turning power than any other motor, either alter
nating or direct current, ever built. It will operate 
a reversing rougher of a plate}.mill which will pro
duce steel plates from a slab w~ighing as much as 
20,000 pounds for shipyards and war industry. 

The maximum turning power of the motor, which 
is two and three-quarters times the rated 7000 horse
power, is mor;e than four million pounds-feet. If 
a rope could be wound around the shaft it could 
lift a weight of 1350 tons, which is approximately 
the weight of one of the four-stack destroyers which 
the United States traded to Great Britain, G-E en
gineers calculate. The motor could lift this weight 
at the rate of 200 feet a minute, the approximate 
height of a 15-story building, they add. 

The motor has an over-all length of 44 feet, an 
outside diameter of 16 feet, and weighs nearly a 
million pounds; when installed, it will stand 13 
feet above the floor level. An unusual feature is the 
absence of the continuous shaft found in most large 
motors. Instead, the two 3500-horsepower rotors 
are built up on hollow cylindrical bodies, coupled 
together at the center, and provided with flanges 
at the ends. To these flanges are securely bolted 
shafts of sufficient size to support the rotor in its . 
bearings and transmit the driving power. This ar
rangement saves times in erection; also, this "hol-

low shaft" construction being more rigid than a 
solid shaft, the whole rotor structure is much light
er for the same strength, resulting in an important 
saving in weight of steel required. Nine . freight 
cars will be needed in shipment. 

The motor will be powered by a 7000-kilowatt, 
six-unit flywheel motor-generator set which has 
already been shipped from the G-E plant in Schen
ectady. 

The motor will drive a reversing rougher of a 
132-inch, semi-continuous plate mill, capable of 
rolling steel plate in both directions. Slabs six to 
eight inches thick and 60 inches wide will be fed 
into the mill and will emerge one-fourth to three
fourths of an inch thick and up to 127 inches wide. 
One-fourth~inch plate would weigh approximately 
20,000 pounds and be approximately 200 feet long. 

The Geneva steel mill, which will be one of the 
largest in operation west of the Mississippi river, 
will supply plate to west coast shipyards and war 
plants.-Courtesy General Electric. 

HIGH OCTANE GASOLINE 

(Continued from Page 7) 

taken into tht engine. The cylinder head and pis
tons must also be redesigned for greater impact 
loads. 

Possibly after this war, car producers will make 
· an engine that will use high octane gasoline. The 

common man thinks that immediately after this war 
high octane gas will be used exclusively for cars. 
It will be 6 or 8 years before car users will receive 
this new gas, but when they do they will find it to 
great advantage. Its use will give the motorist 
more miles per gallon in lighter cars with smaller 
engines. 

43RDANNUAL 
REBATE SALE 

MAY 29-27 

Buy Your Engineering 
Supplies 

RESERVE YOUR 
CAP & GOWN 

NOW 

Where You Pay Less and Receive More 

UNIVERSITY BooK STORE 
JESSE HALL - SOUTHEAST CORNER 
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AIOIID TIE COLIMIS 
by SLIPSTICK SAM 

Sprig has sprug, da wig is on da bird, and that 
man is here again with some of the receint happen
ings about the Engine School. 

The Engine Club held its election the other night 
and roses were passed out by the candidates to 
each other. Then the canidates left the room and 
the roses begain to look more like stink weeds. 
There wasn't as much electionering this year as in 
the years of the past though ahd all in all it was a 
very quiet election. 

You should have heard Reagel and Kalman try
ing to figure out Kalman's income tax in the Sham
rock office the other day. 

Reagel: "Do you have any husbands or wives 
who are physically or mentally unable to support 
themselves?" 

Kalman: "Not that I can think of." 

Reagel: "Well after adding items 4, 5, and 8, and 
subtracting items 2, 7, and 14, I get that the govern
ment owes you $72.0l. 

Reagel says that he figured out his own income 
tax in a half hour the other day. He says his method 
was simple and that all he did was differentiate his 
pocket money with respect to the blonde from Cali
fornia, integrate between the limits of the devil and 
the deep blue sea, add the 1.27 power of the Ch.E. 
gyp factor, took the third derivative of his social 
security number, subtracted the log of 1944, and 
then divided by the relative humidity. 

Of course he's been in Alcatraz for a week now. 

In looking back over St. Pat's Week we find that 
the average age of the graduates is being lowered 
because of the increased speed of gradua-tions. This 
means that it is increasingly hard for the average 
senior to raise even a fair beard for the beard grow
ing contest. This condition is so bad that during the 
last contest certain fair haired participants went so 
far as to use hair tonic to get started. What we 
want to know is where did Denkler get that loud 
hair tonic? 

Speaking of the beard growing contest-did you 
notice the kiss that the champion Hugh Johnson 
planted on our queen, June Heger? That boy has 
either had plenty of practice or he had just had a 
shot of adrenilan. 

Let it never be said that this column does not 
give fair warning of coming events. Jim Eberhardt 
has just stated that he is through with women and 
that he is going to devote the rest of his life to 
study. This can mean only one thing; that he is 
going to start to operate on a bigger and better 
scale than ever before. 
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Speaking of Eberhardt, it. is rumored that he 
doesn't always pay too good attention in class. The 
other day during a· deep discussion of cosmic rays in 
physics class he came up with the bright query: 
"Of what use are these cosmetic rays we have been 
studying?" 

Willhite is a man! To celebrate his birthday 
some of the fellows called on Mr. Willhite and force
fully removed his clothes. They next put a pair of 
swimming trunks on him and led him bare-foot 
through the snow to a girls' rooming house and de
posited . him there. It is said that one of the girls 
fainted at the sight of his bulging muscles and an
other thought that he was Mahatma Gandhi. 

The removal of the A.S.T.P. has caused some of 
the fellows to make drastic changes in their sched
ules. One fellow we know of was left with just 
three credit hours worth of courses that he could 
take. He now sports the best Arts and Science 
course we have seen in a long time. 

This column wishes to brand as unvarnished false
hoods the reports that certain Civils make use of 
their surveying instruments to peer through the 
windows of certain sorority houses. This is pure 
libel, and besides you can't see a damn thing but 
the ceiling, or so they tell me. 

After the decorations had been torn down from 
the St. Pat's Ball, Ekern, King, and a few of the 
other fellows who had shown up to take down the 
decorations had started for home. Besides carrying 
a couple of cha·irs and a large lamp, the boys were 
well weighted down with tools and other things. Of 
course this procession at three o'clock in the morn
ing would cause little attention so it must have 
been just by chance that a couple of touring police 
cars had to stop and put some light on the subject. 
As soon as the police had departed a drunk in a 
sedan drove up and in-sisted that they let him take 
them home. 

With this we will close up the dirt box until the 
next issue. 

19 



(Continued from Page 9) 

START 

WIPE:R r- RCVERSE r 1---------' 

STOP 

r 
DRIVE MOTOR 

Fig. 5-These drive motor control relays were made 
from rewound pin-ball and cut-out relays. The start relay 
would remain closed after the initial closure because of the 
armature current flowing in the current winding. The relay 
opened when the second double winding relay broke the 
circuit. 

circuit and the detector filament was on the same 
circuit. This trouble disappeared when the 6J5 de
tector filament power was isolated by the use of a 
separate supply of 4 dry cells on it. 

When the completed receiver was installed in the 
car it faithfully operated the receiver relay and passed 
on all signals sent out by the telephone dial connected 
to the transmitter. 

Figure 4 shows a simplified diagram of the telephone 
selector switch. Normally the line is short circuited 
( modulated signal keeps the receiver relay closed), 
so that relay A is closed, which also keeps B closed. 
When a number, say 5, is dialed, the circuit is broken 
5 times. On the first break A opens but B (being a 
slow opening relay with a copper slug around the 
core) doesn't open in that short time interval. When 
A is opened, the circuit is completed to energize the 
vertical raising solenoid. Thus the wiper is raised one 
notch. The off normal switch will raise to position B. 
Relay C is also closed in that operation. When the 
circuit is again closed, A closes and nothing else hap
pens. On the second break A opens and completes the 
circuit through the ONS ( off normal switch) to again 
energize the vertical raising solenoid. This process 
continues until the wiper is raised 5 notches. The time 
interval between dialing is sufficient to cause all un
excited relays to open. Thus C opens. The first break 
of the second dialed number produces a similar effect 
as before, but since the ONS is up and C is open the 
rotation solenoid is energized. All during this time 
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relay D remains closed since it is a slow opening re
lay, and excitation is always present except for breaks. 
To clear the dial the toggle switch on the control unit 
( mentioned before) is opened for a sufficiently long 
time interval to allow D to open. The circuit is now 
complete through the release relay. In this manner 
selection control was accomplished. 

The driving circuits are shown in Fig. 5. An ex
planation of this is unnecessary. The circuits can be 
followed through for each operation. Additional re
lays for stabilizing some relays were used. These are 
not shown. To keep the R.P.M. of the motor down 
a high excitation was put on the field and a low arma
ture current was used. As soon as the motor was start
ed, it ran independently of the selector switch. No 
other operation would hamper it. 

Numbers 21-right, and 22-left, were designated 
for turning. ( One for left and one for right.) The 
"turning" motor would begin to operate as soon as 
the proper number was dialed. To return the wheels 
to the straight ahead position, the toggle switch ( on 
control unit) was opened. As long as the toggle switch 
was open, the release relay would hold the wiper in 
the position next to where it had been, i.e., the wiper 
would move from 21 to 22 or 22 to 23 and stay there. 
(This is not a normal operation of the selector switch.) 
Closing the toggle switch would completely clear the 
telephone selector switch (by returning it to the bot
tom ready to begin another operation) and stop the 
"turning" motor. 

Other simple circuits were added to blow a horn, 
set off an auto bomb, etc. 

Since the driving mechanism became independent 
of the modulated signal ( after the initial dialing, until 
reverse or stop was dialled) an emergency single throw 
switch was installed on the car to break the circuit 
in case of transmitter difficulties. 

A word of thanks, in closing, to the students and 
faculty who gave their time and efforts so generously. 
Had it not been for their work, this task could not 
have been accomplished in the short time of a week. 
No doubt, many improvements in equipment and cir
cuits can be made. It is hoped that some future class, 
here at Missouri or some other Engineering college, 
will undertake a similar project. 

Stee..-i1'y Con+rol Circuit 
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(Continued from Page 11) 
hold his liquor; of course they know that Joe can't 
but they have fun finding out. They will usually 
take good care o·f him though and will humor his 
hangover the next day. From this point on Joe con
siders himself invulnerable to beer and proudly tells 
everyone that he can drink any of them under the 
table, but alas, women are again the downfall of our 
poor misled boy. 

He usually acquires a slip-stick, or slide-rule, 
about this time and finds that he can now wear his 
shoes again, for he no longer needs his toes to do 
simple math problems. From this time on he can 
neither eat nor sleep without his ever-lovin' rule at 
his side. 

His biggest problem, what department should he 
enter, confronts him at this time. His aunt thinks 
that he should be an electrical, because he once 
fixed her toaster cord; his uncle says that he should 
t<1.ke up mechanical, since Joe once helped him fix his 
car when a spark plug went bad; his father and 
mother know that he is chemically inclined, since 
he once got so interested in his chemistry set that 
he blew a hole in the attic roof; but our Joe i.!1inks 
maybe that a civil is what he should be, for he has 
liked to build things. The problem is finally solved 
by his roommate that he should be whatever he is, 
and Joe is so confused by this time he takes his 
advice and becomes whatever his roommate is. 

Joe finally finishes his second year and what a 
year it has been. He is now a junior and begins to 
take the more technical subjects. He has now come 
to the realization that he must study to meet the 
requirements of the future, and sometimes he even 
does. You will have to hand it to anyone who can 
get through this period of his education, for, besides 
all of his school subjects, he has to keep up with 
such non-engineering subjects as: night courses at 
Stephens, afternoon classes in the Shack, and night 
labs on the golf course or Hinkson sections. 

A junior is probably the least noticed of all the 
classes of under-graduate engineers for it is during 
this year that he settles down to the serious bus~
ness of learning. He has usually found one girl 
that he spends most of his free time with, and all 
and all he has become more or less set in his ways. 

One day Joe walks out of his last final to find 
that he is now a senior with only thirty more hours 
to go. It is then that he first realizes that there is 
a time fast approaching when he must go out into 
the world and provide for himself. He desides that 
he should take an inventory of himself and find out 
just what he is best suited for in the life after 
school, and, more than likely, he decides that any
one who hires him should have his head examined. 
He now wishes that he had paid more attention to 
his studies and less to his outside interests. He 
finds however that someone is willing to take a 
chance with him and that he can have his choice of 
several different jobs. Here is another and prob-
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ALL N! OOO's FEATURES FIT INTO TODAY'S 
LIGHT MILLING REQUIREMENTS 

EASY AND QUICK SET -UP 

BROWN & SHARPE MFG. CO. 
Providence, R. I. 

BROWN & SHARPE 
ably the biggest decision he will ever have to make, 
namely: who shall I go to work for? After this de
cision is made, Joe settles down to work and waits 
for the day of graduation. 

His contacts with women have either increased 
a great deal or they have decreased to the one and 
only minimum. He now also waits for the day of 
graduation to make the knot of matrimony fast. 

We have gone through four years of engineering 
with our model Slip-Stick Joe and although we have 
had time only to point out a few of the things in his 
life at ol' Mizzou, we have seen that an engineer 
isn't just a technically minded robot with a slide
rule attached, but that he is just as human as any
one else. 

In closing I would like to turn to a· more serious 
vein and point out, as Jackson K. Austin did in an 
address to prospective engineers, that, "Any young 
fellow who decides that he is fitted both tempera
mentally and academically for the study of some 
particuiar branch of engineering has cast perhaps 
the most important die of his entire life. Our whole 
civilization, the very basis of which is our indus
trial progress, is based on the work of the engineer. 
He is responsible for all the comforts and conveni
ences that we enjoy today. The engineer is the con
trolling arm, the brains, if you please, in the mak-

. ing or production of everything that we use. As 
long as people desire better things, greater ease, 
more everyday comforts, and more efficient produc
tion, the services of the engineer will be in great 
demand." 
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Features oJ All Chrome Clad Tap•u 

· • Easy to Read Markings that Are Durable. 
Uet black on satin chrome white surface.) 

• Line Resists Rust, Being Chrome Plated. 
(Has hard, smooth surface, ea ~Uy: kept clean.) 

• Line is Extra Strong. 
(Being buili up by platings.) 

Write for Catalog No. 12 and See Your Dealer. 

UPTOWN 
THEATRE 

Continuous Fine Entertainment 

"NINE GIRLS" 
April 23-26 

"SHINE ON HARVEST MOON" 
April 30 May 3 

"THE IMPOSTER" 
May 4-6 

"NONE SHALL ESCAPE" 
May 7-10 

COLLECE AMUSEMEIIT CO. 

ffllSSOURI · HRLL · VARSITY 
AMEBICA'S lilEATaT STABS 
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THE WORLD'S BEST PICTURES 

MEET YOUR NEW OFFICERS 
(Continued from Page 10) 

Bert's hobby is music, and he is a member of the 
sextet which entertained at our dances this year. 

As this is written we receive word that Bert has 
become a member of the U. S. Navy. The entire 
Shamrock Staff realizes the loss of a man who will 
be hard to replace. We join in wishing him the 
best of luck. 

FUMIO BOB NAKA-Circulation Manager 
Shamrock 

A senior in Electrical Engineering, Bob has his 
home in Los Angeles, California, and tran sferred to 
M . U. from U. C,. L.A. He was previously a· mem
ber of the Shamrock Staff, and it seems probable 
that he will take over the job left by Bert Reager. 

Previous to college days, Bob was active in Boy 
Scout activities and has had journalism experience 
as editor of his troop newspaper, which had a cir
culation of more than a hundred copies. He is a 
member of Alpha Phi Omega, Scout service organ
ization, Tau Beta Pi, and A.I.E.E. 

For recreation he likes minor sports in general: 
swimming, tennis, "Jiving." 

ALCOHOL AS A FUEL 
(Continued from Page 12) 

been excessive. In using higher grade materials 
such as corn, the manufacturing costs are lower, 
but not enough to offset the increased cost of raw 
materials. The Department of Agriculture has 
reported that under the most ideal conditions the 
cost of production of alcohol will be three or more 
times as great as the present cost of gasoline. 

To summarize, alcohol-gasoline mixtures arc 
technically inferior in most respects to straight gas
oline. Considered on the basis of actual worth, they 
certainly are not worth a higher price than would 
be paid for gasoline of comparable octane rating. 

Somt predict that the United States is in im
minent danger of an oil shortage and the manu
facture of alcohol should be adopted as a conserva
tion measure. However, this is ignoring the fact 
that the United States, even with the vast drain in 
resource due to war is in a stable-position regarding 
future oil supplies. Any shortage of gasoline in this 
country today is not because of lack of raw mate
rials but rather due to lack of transportation facili
ties. If worse should come to worse , there are other 
more practical means of manufacturing gasoline, 
such as the hydrogenation of our 3000 year supply 
of coal, from our great but dormant supply of oil 
shale in Colorado and Utah, from the Iiquification 
process of natural gas, etc. It is hence very un
likely that any of us will live to see the day when 
alcohol will not only be the stimulus for college 
students to go on wild joy rides, but will also act 
as the propelling agent of the cars. 

THE MISSOURI SHAMROCK 



ORGANIZATIONS 
(Continued from Page 16) 

• A.S.M.E. 

It is one of the aims of the A.S.M.E. to prepare 
its student members for a successful career in the 
professional world. Recognizing that the ability to 
present a technical subject clearly and concisely is 
of paramount importance, a student forum was held 
on February 8, 1944. 

Three papers were presented: one by J. H . Pee
bles, concerned with the advantages and disadvan
tages of radial and in-line aircraft engines. It w:is 
shown that in certain cases one may be preferable 
over the other, hut that no general statements can 
be made. 

Robert L. Graham explained the principle of a 
planetary gear metal-friction variable speed drive 
made by Graham, Inc., which is used on a new air
craft tracker with extremely satisfactory results be
cause of its accurate speed variation. 

Fred Lebensart discussed a part of his research 
done by Lockheed Aircraft in the field of salvage 
of castings and forgings ; the basic principles in
volved in the newly developed process as well as 
the equipment used were explained. 

A talk by Bill Havel, "Propeller Production," 
which was originally prepared for the forum will 
probably be given at the regional convention of the 
A.S.M.E. in Omaha. 

On February 23, 1944, a meeting was held at 
which a film by the Bethlehem Steel Co. was shown. 
Under the title. "Sinews of Steel"-synonymous with 
wire rope-it depicted the many steps in produc
tion, the various types available, and the manifold 
applications of the product. 

It was proposed to have a picture of the A.S.M.E. 
taken, and a date was set. The picture has since 
been taken, and prints can be ordered by anyone 
interested. 

Pi Tau Sigma 

Pi Tau Sigma, honorary Mechanical Engineering 
fraternity, held initiation Thursday evening, March 
16, in Room 134 of the Engineering Building. 
Pledged men initiated were: Merlin Prost, Paul 
Hyde, Robert Dippold, John Zelenka, and Robert 
Graham. Following formal initiation, the old and 
new student members joined faculty members at a 
banquet dinner. Reverend Dr. Hearn spoke on the 
subject of "The Pendulum and the Compass" as 
applied to thought and action in life today. 
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:! "MUST" books for every artist 

Here are 2 books from the Higgins library guaranteed 
to give hours of creative entertainment and instruction 
to professionals and students alike. You can purchase 
them at your nearest 
Higgins Ink dealer 
... or direct from us. 

TICHNIQUIS1 37 pages 
... well over 100 lllustra• 
lions. Gives you the ground 
work and advanced tech• 
nlques for all types of 
Higgins Ink drawing. 
........ ... Each 50c 

AITS and CIAPTS 
PIOJICTS1 10 separate 
projects ranging from -4 to 
12 pages each-Map and 
Chart Making, Paper Dec
orating, Spatter and Air• 
brush, Tex tile Dyeing, Book 
Binding, and many more, 
all In handsome portfolio 
cover . . . ..... Each $1.00 
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R. E . Lawrence 
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2>.o 1Jo.u Know.. 2Ae ./l.ntuu.eJ,,? 
Q. Why are men's voices over the radio often 

more intelligible than women's voices on the same 
program? 

A. The relative intelligibility of men's versus 
women's voices over the radio depends almost 
wholly upon the type of radio receiver that is being 
used. The smallest frequency range in common 
use for radio broadcasting extends from one hun
dred to five thousand cycles. This range cover~ 
both types of voices satisfactorily, but some radio 
receivers lose their voice harmonics and overtones 
above three thousand cycles. This cuts off about 
one-third of a woman's voice, but has little effect 
upon a man's voice. 

Q. Is it often said that bad weather is caused 
by the cannonading and other heavy explosions of 
war. Is it true? 

A. No. Terrific as the forces let loose in a heavy 
barrage or bombing raid may seem to us, they are 
utterly puny and ineffective compared with the 
forces which control the weather. It has been well 
said that we shall be able to control the weather 
only "when we are able to stop a mass of air of 
190,000,000,000 tons from going on its own way." 

Q. What substances produce the different colors 
in fluorescent lamps? 

A. Those which glow with a brilliant green color 
are coated with zinc silicate and a trace of manga
nese. Calciuri1 tungstate produces blue; magnesium 
tungstate, blue-white; zinc beryllium silicate, yel
low-pink; and cadmium borate, pink. White and 
daylight lamps have a mixture of various minerals. 

Q. Do radio waves travel at different speeds in 
air and water, such as sound waves do? If io, is 
this utilized in broadcasting? 

A. Radio and sound are both waves, but they 
are not of the same kind. Radio waves travel about 
one-ninth as fast in fresh water as they do in a 
vacuum. Sound, on the 9ther hand, travels between 
four and five times faster in water than in air. In 
sea water, radio waves are highly <lamped and be
cause of this their range _is short compared with 
the range in air. 

Q . vVhat kinds of metals are in meteors? 
A. Many of them are crystalline stone. Some, 

however, are of metallic iron alloyed with nickel 
and cobalt. Others are a mixture of stone and 
iron. About 30 elements have been found in mete
orites. Some of these elements are combined so as 
to produce minerals not found in our terrestrial 
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COURTESY GENERAL ELECTRIC 

rocks, though no new elements have ever been found 
in meteorites. 

Q. About how deep can a metal object be buried 
in the ground and be detected. by the electronic 
method, such as is employed by the army for locat
ing land mines? 

A. About 10 to 12 feet. 

Q. Is it as easy to transmit motion pictures i~y 
television as it is to transmit actual scenes? 

A. It is even easier to transmit motion. pictures. 
1elevision camera tubes require a ;considerable 
amount of light for proper operation; very high
powered lights are used in televi,sion . studios, so 
that enough light will be reflected frqm the subject 
into the camera tube to give good results. When 
motion pictures are transmitted by television, the 
projector is simply aimed right into the camera 
tube, and there is no difficulty in obtaining as much 
light on the tube as is necessary. 

Q. How much water is there in a cubic mile of 
fog? 

A. There are approximately 750 tons when the 
temperature is 50 degrees Fahrenheit. The amount 
varies according to the temperature- the higher 
the temperature, the more water required. This 
figure does not necessarily hold under all condi
tions, however. It is really difficult tq calculate the 
amount of ,vater, because there are so many facto'rs 
entering in to change the amount. · · 

Q. What is the highest temperature to which 
steam can be raised? 

A. The maximum temperature that can be 
reached by steam depends upon the point where 
it decomposes and no longer remains as steam. 
This decomposition starts at about 1500 Centigrade, 
and gradually increases as the temperature goes 
higher. At 6000 Centigrade it is believed that a 
complete disassociation is approached. At this tem
perature, the steam would have practically all 
changed into two component gases-oxygen and 
hydrogen. 

Q. Are amber fog lights better than white fog 
lights on automobiles? 

A. A colored light will not penetrate fog any 
farther than a white light of the same intensity. 
In general, colored lenses should not be used on fog 
lights because they cut down the total amount of 
visibility. A clear fog lamp, mounted as far to the 
right and as low as possible on the car, will produce 
the least glare. 

(Continued on Page 26) 
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TESTING is an integral part of 
steel production at Allegheny 

Ludlum mills, because one of the 
"must" requirements for an alloy 
steel today is that it possesses-to 
the full-every one of the special 
properties desired by the user. 

To help prevent failure of a part 
during operation, amazingly accur
ate machinery, worth thousands of 
dollars, is on the job at each Alle
gheny Ludlum mill, testing each 
lot of steel before it is shipped out 
to become fighting parts of planes, 
tanks, guns, ships or munitions. 
These steels must be right, for in 
the urgency of battles tremendous 
stresses are put upon the key parts 
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for which alloy steels are chosen
and those parts must not fail when 
men's lives are at stake. 

It is under such war conditions 
that Allegheny Ludlum steels have 
proved their worth. Right now 
they're helping to uphold the tra
ditions of a free America, so that 
all of us may retain them in the 
future. When peace is restored, 
Allegheny Metal and other alloy 
steels will take their rightful rlace 
again in the enrichment o the 
post-war world. 

But now-today-these metals 
are supporting the attack. Be sure 
you are also supporting our fight
ers, from your place behind the 

OWI Photo by 
Palm~r, in ,111 

A.11,&h•ny L11d/11m PL.t1t 

lines. Buy war bonds regulariy! 
Top that ten per cent ... buy them 
to the limit of your ability. 

Allllf/#11y t,,,11,,,,, 
STlSEL CORPORATION 

IIRACKll!:NRIOGE , PENN8YLVANIA 

W& D A-9314 
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BOSTONIANS 
Fit Right • •• Feel Right 

These times call £or a new 
kind of shoe-buying. Shrewd 
buyen demand shoes of qual• 
ity that hold theirshape longer. 
.That's where Walk-Fitted 
B0&tonians come in. They're 
built to fit in action u well u 
in repose. And shoes that fit 
like that, but longer. 

Braeburn, 
above, sturdy 
brown tweed 

oqord. $10.85 I 
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PLATE LUIICIIES 

Same Large Plates At-
No Increase in Price 

10% Of£ on Meal Tickets 

DROP INN CAFE 

FOR SUPERIOR QUALITY, 
DEPENDABLE SERVICE, 

REASONABLE PRICES 
"Say It With Flowers" 

from 

GUARANTEED FLOWERS 
STORE GREENHOUSE 

16 S. 9th West Blvd. 

DO YOU KNOW? 
(Continued from Page 24) 

Q. Would a car run better on alconol than with 
gasoline? 

A. Gasoline is a much better motor fuel. 

Q. Is it better to have a pointed or spherical
tipped lightning rod? 

A. The sharp one is better, because there would 
be more corona discharge off it. Corona is the 
breakdown at the surface of a rod or electrode. The 
sharper the rod or electrode, the more intense the 
electric field and, therefore, the more corona. Fol
lowing on from there, the more corona, the more 
likelihood of the rod or electrode acting as a termi
nus for the lightning stroke, since it tends to neu
tralize or relieve the tension of the thunder-cloud . 

· Q. Is sterling silver pure silver? 
· A. Sterling silver is 92.5 per cent silver and 7.5 

per cent copper. There is no pure silver used for 
tableware. Incidentally, sterling silver contains 
more silver than the silver coins, which are 90 sil
ver and 10 copper. 

Q. How often do earthquakes occur in the world? 
A. If it is meant a quivering of the earth's sur

face which can be detected by the human senses, 
there are about 4,000 per year. Seismographs detect 
much fainter shocks, and it has been estimated that 
about 30,000 ea·rth disturbances per year are record
ed on seismograph records. 

Q. What makes the firefly light? 
A. The flash from the firefly is caused by a 

luminous substance called luciferin, which is se
creted in the bug's abdomen. The luciferin oxidizes 
as the insect breathes and moves its wings, and 
the chemical reaction produces light. A number of 
insects and fish possess this property. 

Q. Are the Northern Lights or the Aurora Bo
realis a sign of bad weather? 

A. No. The Aurora may occur during any part 
of the year, and there is no connection between it 
and the weather. The Aurora is caused by sun 
spots. 
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PIPING is more than 
a line on a blueprint ••• 

TRANSLATING a piping blueprint into terms 
of pipe sizes-kinds of fittings-types of valves 

will have much to do with determining whether 
an engineering project is a success or a failure. 
For almost any project is inconceivable without 
pi ping, which controls the flow of air, gas, steam, 
water, oil or other liquids. 

You are probably familiar with the high quality 
- the precise manufacture - that characterizes 
valves and fittings made by Crane. You may not 
know that the Crane line includes equipment for 
every need of every piping system everywhere. 

Writing "Crane" on a complete piping speci
fication has many advantages to the engineer. 
First: He knows that every item in the system will 
come from one source, saving valuable time all 
down the line from drafting room to final assem
bly. Second: The project will have a matched 
piping system-with all parts designed to work 
together. But, above all, he is assured of the long 
life and satisfactory operation that come from the 
exact design and high quality that are a part ot 
every piping item carrying the name Crane. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 

<ert«AlfflE VALVES • FITIINGS • PIPE 

PLUMBING • HEATING • PUMPS 
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Blessed are the censors for they shall inhibit the 
earth. 

"Pilot to crew. Prepare to land." 
"Engineer to pilot. Sir, we're almost out of gas 

and I just discovered that our landing gear has been 
shot off. I thought maybe you'd like to know. 

"Pilot to bombardier. Hey Joell We're out of gas 
and we've lost our landing gear. You'd better stick 
your feet out of the bomb bay and run like hell!" 

A sailor·was cast away on a desert island. After he 
had been there for nine years, he woke one morn
ing to find a lovely young woman had floated ashore 
on a barrel. 

"Heigh ho," she said, "and how long have you 
been here?" 

"Nigh on ten years," said the sailor. 
"Gracious," said the woman." "Then I shall give 

you something that you certainly haven't had in a 
long time." 

"Bust my leg" said the sailor. "Don't tell me you 
got beer in that there barrel !" 

There is nothing strange about saying that the 
modern girl is a "live wire." She carries practically 
no insulation. 

Her · dress was tight
She scarce could breathe 
She sneezed aloud 
And there stood Eve. 

"Well I like Bill for his broad shoulders, and Jim 
for his new convertible, and Sam for his personality, 
and Don for his blue eyes, and Harry for his ... I 
think I'll go with Harry!" 

A new musical comedy came to town. The bill
boards read: "Fifty beautiful girls. Forty-five 
gorgeous costumes." Ten men were killed in the 
rush for tickets for the opening performance. 

Maryann: "Are you in town for ·good?" 
Joe B.: "Naw, I'm in the Navy.'' 

Also there is the engineer who calls his girl "dis
continous integral" because she has no limit. 

This column doesn't cost niuch to produce be
cause raw material is so cheap. 

• 
blame FRED REAGEL 

Have you heard the latest about the American 
Sweater Girl? A soldier pulled the wool over her 
eyes and got a bust in the face. 

Perplexed Oriental: "Our children velly white. 
Is velly strange." 

Spouse: "Well ... Occidents will happen." 

"Here's one Luther Burbank didn't try," said the 
coed as she crossed her legs. · 

The shades of night were falling fast 
When for a kiss he asked her. 

She must have answered."Yes" because 
The shades came down much faster. 

"I'm going to love you till the cows come homep 
darling." 

"Okay, but never mind petting the calves in the 
meantime." 

A pair of newlyweds had tipped the porter gen
erously on boarding the train to keep that fact a 
secret. The next morning, noticing the many know
ing looks cast in their direction, the angry groom 
called the porter to account for his treachery. 

"Lawdy, boss," he replied, "I didn't tell 'em; 
they asked me if you was jus' married and I sez 
'no, they is jus' very food friends.' " 

l st Stephens Susie: "Last night I went to an 
army dance and became engaged to the cutest boy.'' 

2nd Stephens Coed: "How thrilling. What's ·his 
name?" 

1st Stephens Susie: "But Darling, you can't ask 
a man a personal question like that right off. 

"Oh, Darling, I'm so discouraged. Everything 
I do is wrong.'' 

"Well, what are you doing tonight, angel?'' 

Sambo: "You know every time Ah kiss mah wife 
she closes her eyes and hollers?" 

Rastus: "Ah say she do.'' 
Sambo: "What's dat, Rastus?" 
Rastus: "Ah say, do she?" 

In conclusion, we point with pride to the purity 
.of the white space between our jokes. 
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Inherent in the design of the Timken 

Tapered Roller Bearing is the answer to practically 

every bearing requirement. 

The term "anti-friction" long has been inadequate 

as a bearing description-in fact ever since the 

Timken Bearing was introduced 46 years ago. 

In ~.rder to fulfill every requirement a bearing 
m'l~( be more than an anti-friction bearing; it 
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and every combination of both, as well as hold 

shafts in positive and accurate alignment. 

All these requirements are contained within the 

scientific tapered design and precision construc

tion of the Timken Bearing. 

With a thorough knowledge of Timken Bearing 

design and application as part of your education 

you will be in position to solve practically any 

and every bearing problem you may ever en

counter. Begin to acquire this knowledge now 

- you will be a better engineer for it. The 
Timken Roller Bearing Company, Canton 6, Ohio. 
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This issue completes the 1943-1944 publication 
schedule of the Shamrock. The present depleted staff 
regrets to announce its decision not to accept national 
contracts for next year. This means, of course, that 
with the present future outlook we consider it im
possible to continue publication. Therefore it is un
wise to sign contracts and throw a diabolical task 
off on to the shoulders of the very few 4-F's and 17 
year olds left. Someone on the Shamrock staff some 
three years ago signed contracts which are just ex
piring. This does not seem to us to be a good policy, 
and so we are leaving it for the future staff, when
ever it is reorganized, to sign their own contracts. 
The Shamrock will begin publication again as soon as 
the "vets" return to form a new staff. May that day 
come soon! 

It is not without regrets that we made the decision 
to cease publication. The Shamrock is about the most 
tangible product and greatest publicity agent of the 
Engineers Club. It is a tradition that we hate to 
break, even if only "for the duration," to use the 
trite but true expression. We have taken considerable 
pride in being the only remaining monthly student 
publication on the University Campus this year. But 
the fates of war crush everything in their path, and 
the mere cessation of publication of a college maga
zine in America is infinitessimal compared to the 
blitzkrieg of a European college, for example. 

The reasons for cessation of publication are obvious. 
When your uncle decides that he needs you more 
dsewhere, it is not polite nor healthy to refuse him , 
even should you desire to do so. But not one engineer 
does want to ref use the most wonderful uncle in the 
world. We have all frequently felt guilty wearing 
civilian multi-color in place of our brother's and 
friend's brown and blue. We would have felt more 
so were it not for the fact that the Manpower Com
mission recommended us for deferment as technical 
students essential to the nation's future. And now 
that we are off to the wars, we do not overly regret 
that we cannot finish. Time enough after this mess 
is over to get an education . It would be utterly futile 
to finish our degree in engineering and step out the 
door to be greeted by an army of occupation. 

Specifically, we unofficially do not expect more than 
50 students to enroll next fall. It is hardly worth the 
time, trouble, strain, and man-hours to publish for 
such a small number. Of course most of our circula
tion in the past year has been to alumni, high schools, 
and other colleges, but this number is far below our 
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peacetime circulation. Furthermore, only two mem
bers of the present staff expect to return next fall. 
True, new members could be recruited from 17-year 
olds and 4-F's, but such a staff would undoubtedly 
be too small. The present staff has been under dis
proportionate strain all year due to its small number. 
This greatly increased the necessity for individual 
work on the magazine in spite of a war-time stepped
up schedule and consequent lack of spare time. Thus 
it can be seen that it would be out of the question 
for a smaller staff to continue next fall. 

It has been suggested that we only publish four 
issues next year in place of the usual eight and there
by prevent a complete discontinuance of publication. 
This also seems unwise to the present staff. Anyone 
having worked on a college magazine realizes full 
well that in spite of good intentions, little actual 
work is or can be done until almost the last minute 
when "everything hits at once." To some extent this 
is unavoidable. Local advertisements must be up to 
date. The magazine cannot be laid out until shortly 
before going to press, because something invariably 
arises at the last minute to cause the rearrangement 
of material. Thus, publication only once every two 
months would not aid matters greatly. Furthermore, 
although the work necessary would vary in direct 
proportion to the number of issues, the work done 
by each man somehow seems to vary inversely as the 
square of the number of men on the staff. As the 
number of men decreases, individual work increases 
almost without limit . Finally, we do not wish the 
Shamrock to continue down theiong road of degener
ation . No doubt the quality may have already de
teriorated somewhat, but we do not wish both quality 
and quantity to decrease any further. It is better 
to stop and make a fresh start later. If there are 
enough men left to publish four issues next year, they 
can make new contracts with the blessings of all con
cerned. 

And finally to end this melancholy and lengthy ex
planation of our decision, let me give you a very spe
cific example. At the present moment it is late Friday 
night. The Shamrock Office is deserted and quiet ex
cept for the scratch of my pen. The editor is t aking 
his physical examination at the induction center. We 
are two weeks behind schedule. The Circulation Man
ager has most of the magazine laid out, but one arti
cle has not been set up, several cuts have not _been 
made, and we have no editorial at all. Thus it is that 

( Continued on Page 28) 



The first tube generally available for amateur and 
experimental use was the De Forest Audion, which 
was widely used during the years before the first World 
War. It was a development of De Forest's first work 
and was a very crude device when first put on the 
market. The Audion was sold to amateurs_ as early 
as 1909 by the Radio Telephone Company, a New 
York concern. It was sold only in conjunction with a 
detector assembly known as the RJ4. This included 
various switches, a rheostat, socket for tube, a box 
for the B batteries, and the cost to the amateur was 
$18. The parts without the tube were easy to get and 
were inexpensive. The replacement tubes could be ob
tained for as little as $3.50, upon the return of the 
burned out, or broken, tube. The · cost of the entire 
unit was so high that many persons who could afford 
the tube alone could not afford to buy the complete 
detector. 

The first Audions had one plate and one grid and, 
in order to simplify replacement of tubes, only the 
plate and grid were returned. When a two-plate, two
grid tube was introduced, at a later date, it became 
common practice to sell the extra plate and extra grid . 
when the tube burned out, enabling a person to buy 
a tube without paying $18. The Audion shown in 
Fig. 2 is of the two-plate, two-grid type, having a 
so-called "Hudson" filament. This was made by wrap
ping the tungsten filament with tantalum wire, which 
can be seen clearly as an enlargement on the tops of 
the filament. The tungsten filament had a longer life 
than a tantalum filament, but the tantalum gave 
better emission. Therefore this filament combined 
the -advantages of the two, giving better results and 
longer life. 

The two-grid Audion was offered in four types. 
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There was a regular grade in both tantalum and Hud
son filaments and an extra-sensitive grade in both the 
Hudson and the tantalum filaments. These tubes were 
equipped with a candelabra-type screw base, and the 
wire leads, brought out through the top of the bulb, 
were protected where they emerged by short lengths 
of rubber tubing or cloth braid. A characteristic of 
all these tubes was their low vacuum, which caused 
the gas to ionize when a plate voltage much over 30 
was used. This resulted in peculiar noises and lack 
of sensitivity. 

The Audion never achieved the popularity it should 
have had, due to the high initial cost of equipment 
and the relatively short life. In addition, in many cir
cuits, its operation was not much better than that of 
a good crystal detector, which cost much less. The 
Type T Audion, which was sold without other equip
ment, will be described with the AudioTron. 

The AudioTron was brought out by T. E. Cunning
ham, a professor of Physics. It was widely sold on a 
mail order basis, by itself, for $5.25. 

Although the AudioTron was an infringement on the 
De Forest patents, it was a real contribution to the 
tube-making field in that it was the first commercial 
concentric-element tube made in the United States. 
It had two filaments, a cylindrical aluminum plate and 
a coarse wire grid of copper. When one filament burned 
out the other could be used, and thus the life of the 
tube was extended. The AudioTron was first advertised 
in 1916, but it was available earlier than that year. 
Later Cunningham advertisements stated that Cun
ningham tubes had been made since 1915. The Audio
Tron shown in Fig. 2 was made after the War and bears 
a paper label on which is, a statement that the tube 
was licensed by De Forest. Although this licensing 
did not occur until 1920, the AudioTron was· niade 
from 1915 on in disregard of De Forest's patents. 
Magazines were forbidden to advertise it, upon threats 
of damage suits by the patent owners. The competi
tion given by the AudioTron to the Audion must have 
been stiff, for in early 1916 De Forest announced a 
new Audion, type T, to be sold by itself for $6.00. 
It was quite similar to the AudioTron, but had only 
one filament. With the beginning of the first World 
War all amateur apparatus was sealed and the mar
ket for these tubes vanished. After the War the Audio
Tron again was advertised and was widely sold. 

In 1920 Cunningham made an agreement with RCA 
and was supplied RCA tubes which he sold under the 
name of Cunningham. These tubes were numbered 
C300 and C301 and a description of them will be 
found below accompanying the description of the 
UV200 and· UV201. Cunningham later became vice
president of RrA Radiotron. 

During the War much advancement was made in 
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tube making and most companies made tubes for 
government use, regardless of patent rights. Follow
lowing the War a number of new tubes app<!ared on 
the market, among which were the Marconi VT and 
the Moorhead Electron Relay, both made by the 
M'oorh~ad Laboratories in San Francisco. These tubes 
employed concentric elements and were a great im
rrovement over prewar tubes. The Marconi VT was 

MAY, 1944 

Sovo.Q.Ef(»j 

A(·Tv•'-, 

a high vacuum tube and was used by the United States 
Navy during the War as the SE1444. The Marconi 
VT had a base similar to that used on later tubes, such 
as the UV201, which was known as the Shaw Stand
ard. This was the first standard base to be used on 
amateur tubes, since the Audion, type T tubular 
Audion and the AudioTron all used wire leads con-

( Continued on Page 18) 
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Th e Shamrock ,l'ishes to thank illr. Dave Gross 
for the prfr.•ilege of being alln·:ccd to present to you 
this informative and largely original article by him. 
Although it is not our custom to present highly mathe
matical papers, we believe this exception is not out
side th e bounds for a large number of our readers . 

At times like these it becomes necessary to teach 
some engineering subjects, requiring a knowledge of 

the integral calculus, to students who have had no 

work in calculus, but who have at one time or another 
studied high school or college algebra. The student, 

who is familiar with algebra, can usually set up the 
definite integral as a summation. 

Suppose the area under the curve f ( x) is wished 

between the ordinates erected at x = a and x = h. 
Divide the interval between a and b into n subinter

vals equal to . Ix" . Ix , , . lx :i , ... , . Ix". At the points 
of division erect ordinates to the curve f(x) . Let the 

abscissas at these points be represented by x" x,, ... , 
X", and the corresponding ordinates by f( x, ), f( xJ 

. .. , f ( X"). Then the area under the curve is 
J, 

(1) if(x)dx = 1~:~(x,) Ix+ f(x,) Ix, + 

+ f(xn) lxJ 

This is the Fundamental Theorem of the Integral Cal
culus. Upon this equation will be based the derivations 
given here. It is proved in the Integral Calculus that 
this theorem holds true for either random subdivisions 

of the interval I a, b I. or for equal subdivisions . Ix = 
,1x, = ix, = ... = . Jxn . As we may not use in
tegral formulas to evaluate this area, the problem then 

1s to find the sum 
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f(x,)Jx, + f(x,).lx, . .. +f(xn)_Jxn 

directly, without the use of integration formulas, such 

as 

The series of terms, a, a + d, a + 2d, .. . • a + 

( n - l )d is an arithmetic progression. The sum of n 
t erms of such a progression 1s 

( 2 ) S = a + ( a + d ) + ( a + 2d ) + . . . + 
11 

( a + ( 11 - l ) d) = - ( 2a + ( 11 - l) d). 
2 

Another sum that will be needed later is 

( 3) I" + 2" + Y + ... + n" = 
6 

(211 + 1). 

n(n + l) 

The arithmetic progression is fully discussed 111 any 

college algebra book, and the latter sum is usuall\' 
proved by mathematical induction. 

The firs: definite integral, which will be evaluated, is 

( 4) J~ dx. 
a 

Divide the interval I a,b I mto 11 equal subintervals, 
each to . Ix, such that 

(5) nlx=b-a. 

Then, the value of x at the points of subdivision will 

be a, a + . Ix, a + 2 Ix, .... a + ( n - I) Ix. Now 

applying the Fundamental Theorem of the integral 
calculus, we get 

Jh 

<6 ) x dx = limlx, . lx, + x,lx, + x::lx , + .. . 
a 11-a:, 

+xn _lx 11 l = la+(:i+ lx)+(a+21x) + . 

+ ( a + ( n - I ) . Ix I Ix . 

The limit sign \' as dropped in front of the last ex
pression as it will only add to confusion, although it 

is understood that the sum is to be taken for a very 

large 11. But we notice that the quantity inside the 
brackets is an arithmetic progression . The sum of this 

progression is found by equation ( 2) to be 
a ..L ( a T Ix) + ( a + 2 Ix) ...!... •• • + ( a + ( n - 1) Ix) 

11 

= - 12a + ( n - I) Ix I. 
2 

11, 11 Ix 
Then, x dx = _· _ 

2 
I 2a + 

I 2a + ( n Ix - . Ix) 1-

( n - I) Ix I 

( Continued on Page 30) 
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Unlimited 

by FRED S. REAGEL, Ch.E. '44 

Ever since women started chasing men, the use of 
cosmetics has aided her in her pursuit. As the years 
have gone by the importance of cosmetics as an in
dustry has increased until today the cosmetic art has 
passed into a vast industry which causes millions of 
dollars to change hands annually for one purpose
the improvement of nature, the assistance of women 
in pursuit. 

The beginning of the cosmetic art ·goes back to the 
ancient Egyptians, who probably used eye shadows, 
body oils, and face rouge, since many of these cos
metics have been unearthed from their tombs. From 
the Egyptians the use of cosmetics spread to the 
Greeks, who were in turn copied by the Romans. 
Arabia, Italy, France; and England adopted the art, 
each country contributing new improvements. 

In Greece the men use cosmetics to such an extent 
that at one time a law was passed to prevent them 
from using perfume. At that time it was thought that 
by the liberal application of perfume, the after-effects 
of over-indulgence in beverage would be diminished. 

COSMETICS IN AMERICA 

The use of cosmetics did not spread as readily to 
the United States. It is true that the Indians used 
cosmetics, but they dabbed their grease paint on with 
more attention to quantity than quality. Until re
cently it was considered very bad form to use rouge 
or lipstick unless you were on the stage. 

But now times have changed. The modern age of 
advertising and radio have encouraged the use of 
cosmetics to such an extent that in some cases the 
over-use of cosmetics tends to distract rather than 
add to natural attractiveness. 

MANUFACTURE OF COSMETICS 

The manufacture of beauty preparations is no 
longer a hit or miss proposition, but a large scientific 
industry which is expanding each year to meet the new 
demand. This industry is indeed very large, many 
companies 'manufacturing only one preparation. For 
instance perfumery can almost be classed as a sep
arate industry. This is probably the most romantic 
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of all industries, for it primarily deals with romance. 
Its main purpose is to make women more attractive 
and alluring, and what, after all, is more romantic 
than alluring and attractive women! 

PERFUMES 

Perfumes are now produced on an exceedingly large 
scale: This is not surprising when one realizes the 
vast number of perfumes it is possible to produce. 
Even if a perfume manufacturer had only a dozen 
natural odors, by blending different combinations he 
could produce over 400,000,000 different odors. Since 
there are hundreds of natural odors and many more 
artificial ones, the variety of perfumes that could be 
produced is practically unlimited. At the same time 
the average person has a hard time distinguishing one 
odor from another. He can usually tell if an odor is 
sweet smelling or disagreeable, and know the different 
flower scents. However, he still may not be able to 
detect the difference between delicately blended per
fumes. Thus if the manufacturer produced too many 
perfumes, many of them would prove useless because 
even a perfume expert would have difficulty in telling 
them apart. It is even harder to describe a scent 
without comparing it with some well known odor. 
The perfume blenders have taken advantage of this 
fact, and by various combinations of scents they pro
duce odors which are so different from any familiar 
scents that few people will be able to agree as to what 
distinctive odors they think they can detect in a 
blended perfume. 

The main problem in the manufacture of perfumes 
is obtaining a fixative. The purpose of the fixative is 
to "fix" the scent. These materials keep the actual 
aroma from deteriorating and tend to make scent 
lasting. The fixative used is one of the main differ
ences between costly and cheap perfumes. The best 
of these fixatives are very hard to obtain. Ambergris 
is obtained from the intestines of sick sperm-whales. 
This is probably the best and most expensive fixative 
known. It has the property of "fixing" a scent with-

( Continued from Page 20) 
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Since this commemorates the 100th year of the 
Morse telegraph, a sort of explanation might be in 
order, i.e. the telegraph can easily be explained by 
comparing it to a long dog with his tail in New York 
and his head in Chicago. When someone steps on 
his tail in New York, he barks in Chicago. A defini
tion for this article is similar, except that with radio 
you don't have any dog. 

The wireless record player typifies a type of com
munication by an intermediate method between two 
systems; one using conductors, and one using trans
mission through space. 

Wired wireless systems use an extremely low pow
ered radio transmitter to generate a radio signal, 
which is then conducted on light wires, pipes, builld
ing framework or some convenient distribution net
work that will bring the radio signal close to the radio 
sets located in the building. 

Since electric light lines actually run into the in
side of electric radios, the signal is brought very close 
to the receiving set antenna, and transmission of wired 
wireless signals along light lines is probably the most 
successful method. Attenuation is much less along 
a conductor than through free space. Thus, when 
this much has been accomplished, and it is necessary 
for the signal to travel but a short distance through 
space, only a very small signal is necessary. This 
system makes it possible to tune in a wired wireless 
station without noticeable difference between it and 
other radio stations. Since the wired wireless station 
covers only an immediate area which is wired in to 
receive the signal a federal license, necessary for other 
transmitting radio services, is not required. 

A college wired wireless station is much the same 

The control table of the Stephena College atation, KTX, 
(730 KC.) in Fielding Smtih Hall. 
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as a commercial broadcasting station, except for the 
amount of power required. From 10 to 20 watts is 
sufficient for practically every system. Many college 
stations had their advent with the wireless record 
player. A microphone was added to supplement rec
ords with announcements, and from this beginning, 
organizations with many facilities have grown. The 
operating table from which the engineer may con
trol programs in the studio or originate transcribed 
ones, illustrates the capabilities of a typical station. 
Such a station consists basically of microphone and 
phono equipment, amplifiers for these ( in many cases 
a public address amplifier), a radio frequency genera
tor, usually with an amplifier, and a distribution sys
tem to take the power to the region covered. In a 
broadcasting station the power is radiated into space. 

Thus with an audio amplifier and modulator, a 
radio frequency oscillator, a class C modulated am
plifier, and a distribution system, a station is ready 
for operation. 

If several buildings set at a distance are to be cov
ered, it is possible to use a transmission line to trans
fer power with a minimum of radiation. Usually out
door twisted telephone wire is used. It is also possible 
to send the program at audio frequencies by telephone 
line to the transmitter located in the building to be 
covered. In some installations the power is coupled 
directly into the 2300 volt distribution mains of the 
electric company. This is allowed if coverage is lim
ited to the student residence section, but general 
coverage of a town is not authorized. 

Regulations of the Federal Communications Com
mission require radiation to be limited to 15 micro
volts per meter at a distance corresponding to the 
wave length in feet divided by 2 pi. This distance 
in feet is equal to 157000 divided by the frequency 
in kilocycles. 

Detailed information about two wired wireless sta
tion was obtained. The following information about 
the Cornell Radio Guild Station CRG, lthica, N. Y. 
was furnished by Florence Bronsky. 

The Cornell Radio Guild prior to 1940 functioned 
in a programing capacity producing shows over local 
radio stations, but experiments were begun early in 
1940 to determine the plausibility of having an out
let in the college. Numerous types of commercial 
phono oscillators were tried and various experiments 
with antenna systems were made in a building in at
tempt to get optimum coverage. These antenna sys
tems included the heating pipe network, and the 
fire sprinkler pipes when available. 

( Continued on Page 24) 
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Not so very long ago, "an unforeseen event changed 
the course of human affairs" when a thirteen year old 
boy on a Missouri farm found a book on General 
Science. He read it from cover to cover and promptly 
resolved to become an Electrical Engineer. Now you 
might expect that a month later he would have changed 
his mind and decided to become a G-man or a fire
man, but not so with R. K. Roney. That resolution 
made at the age of thirteen carried through to the 
present day, and we now find Bob a senior in Electrical 
Engineering at M. U. 

"R. K." attended high school in Morrisville, Mo., 
and graduated as valedictorian in 1940. While in high 
school, he encouraged the only static on his beam to
wards Electrical Engineering. As a junior, he consid
ered ( perish the thought) a career in law. Thus he 
took up debating, entered four debates, lost four, and 
decided not to become a lawyer. However, he was the 
representative from Polk County in 1938 and again 
in 1939 to Missouri Student Assembly. He was pres
ident of Sigma Eta Scholastic Honor Society in high 
school and participated in the Senior Play and Intra
mural Athletics. As valedictorian, he won a scholar
ship to Springfield State Teachers College. 

So in 1940 Bob headed off for the metropolis of 
Springfield to pursue that elusive complex variable 
called higher learning. Here he spent two years in 
basic engineering. His membership in Kappa Mu Ep
silon Math Fraternity previewed his outstanding work 
at M. U. While at Springfield, he worked in the Physics 
department and earned all of his expenses. 

Missouri got a boost when Bob transferred here in 
the fall of 1942 as a junior ( Bob says he has evidently 

( Continued on Page 28) 

ROBERT K. RONEY 
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by DAN MILLER, E.E. '45 

DALE STEFFEY 

Back in the early spring of 1922, a young Civil 
Engineer po~sessing great potentialities first surveyed 
the modem scene with a critical eye. He was very very 
young at that time, and the name of Dale Steffey was 
therefore not well known. But today, this not-quite
so-young engineer is completing his last days on the 
M. U. Campus and graduating with an enviable and 
versatile record. 

Dale hails from Craig, Mo., although he was born 
in St. Joseph. He was a member of his high school 
basketball and track teams, toastmaster at the Junior 
Banquet, and a,member of the Junior and Senior Play 
casts. While wearing the colors of Craig High School, 
he became State High School Classes "B" and "C" 
high-jump champion and still holds the state high jump 
record in these classes. He graduated from high school 
as valedictorian in 1940. 

Since Dale's father is a farmer, he wanted Dale to 
enter the M. U. Agricultural School. It was his 
mother's idea, however, for 'him to major in Music 
as he had already taken music lessons for nine years. 
So Dale took the happy medium and entered the 
School of Engineering. It was in high school that he 
first decided to be an engineer, and he originally chose 
Electrical Engineering. He worked two summers with 
the Missouri State Highway Department doing sur
vey work, however, and decided to transfer to Civil 
Engineering. Thus it is that today Dale is about to 
leave behind the trials and tribulations of the Engi
neering Curriculum, tuck his C.E. sheepskin in his 
pocket, and, not with a plow or a piano, but with a 
slipstick and a lot of determination, be off to his 
future at the Naval Ordnance laboratory in Wash
ington, D. C. 

( Continued on Page 28) 
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• A.S.M.E. 

The University of Missouri Student Chapter of the 
American Society of Mechanical Engineers held a 
meeting on April 19 to listen to the speakers who were 
to represent the University at the Annual A.S.M .E. 
Convention held in Omah~, Nebraska, on April 21-22. 
After the speeches were given, an _election was held 
for a new vice-president and new secretary of the or
ganization. Ben Williams was elected vice-president, 
and Bill Havel was elected secretary. 

At the Annual A.S.M.E. Convention in Omaha, 
speeches were given by Bill Havel on "The Birds Did 
It First" and Ben Williams on "The Manufacture of 
Wooden Propellers." Bill Havel won 4th prize on his 
speech and Ben Williams received the door prize. 
George Tretiak was toastmaster at· the Annual Din
ner. Mr. Bolstad also attended as a representative of 
the organization. 

Alpha Chi Sigma 
Alpha Chi Sigma held a formal initiation for three 

candidates on April 29, 1944. Robert Butcher, Charles 
Hoover, and Richard Phaling were ,initiated, and a 
dinner banquet was held in their honor. Entertain
ment was provided by the initiates. 

Election of officers and plans for a picnic were made 
at the next meeting, which was held on May 23, 1944. 

An old member, Gene Wall, has returned to Colum
bia and again become an active member of the or
ganization. 
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UPTOWN 
THEATRE 

Continuous Fine Entertainment 

June 8-10 
"JACK LONDON" 

June 11-14 
"ONCE UPON A TIME" 

June 15-17 
"TARZAN'S DESERT MYSTERY" 

June 18-21 
"IT HAPPENED TOMORROW" 

by DAN MILLER, E.E. '45 

♦ A.LE.E. 

The fourth meeting of 1944 of the Missouri Stu
dent branch of the American Institute of Electrical 
Engineers was held in Room 153 of the Engineering 
building on May 17, 1944. 

Since Mr. Waidelich is leaving, Mr. Weinbach was 
elected as counselor of the A.I.E.E. for the coming 
year. 

T cntative plans for the annual spring picnic were 
discussed by the chairman, Robert K. Roney. The 
prospective date of June 3rd was suggested. A com
mittee composed of Gooch, Vandervort, and Weiss, 
was selected to draw up plans. 

Following the meeting, a color film on Canada was 
shown. 

Engine Clala 
The Engineer's Club held two meetings and a pic

nic recently to continue its activities of the spring 
quarter. At the first meeting Dr. Haynes, professor 
of astronomy, gave a very interesting talk on "The 
Moon." The talk was accompanied by slides. Of 
course many of the engineers have seen the moon, 
but now when they are out looking at that heavenly 
body, they can explain it in more detail to the accom
panying member of the fairer sex. 

The next meeting consisted of a student "tall-tale" 
contest and the showing of the St. Pat's pictures. 
Our queen, Miss June Heger, was present . as were 
other queen candidates. It seems that a few engineers 
were quite reluctant to tell a tall tale. A few of the 
braver ones did try, however. That brainy mechanical, 
Bill Havel, was dedared to be the winner by the 
judges, June Heger, Virginia Bunker, and Marjory 
Macy. Refreshments were given in the C.E. lab. 

The picnic was held on Saturday, May 13. Al
though there was not a complete turnout, a good time 
was had by all present. A little difficulty arose from 
the fact that a certain keg could not be tapped right 
away due to unforeseen difficulties. As a result, the 
"cokes" disappeared faster than was anticipated. The 
hot dogs were very good also ( if you did not mind 
considerable carbon with them). 

Although this is the last issue of the Shamrock the 
Engine Club will still continue to function, so let us 
all give it our full-hearted support. 
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uoun· TBE COLIMlfS 
by SLIPSTICK SAM 

The Engine Club's picnic was quite an affair. Denk
ler was there with the food, Eberhardt was there with 
the beer-5% at that, and Miller was really in there 
with balls and bats. The fellows did a swell job and 
deserve a lot of credit. 

Speaking of the picnic, Jim Eberhardt had quite a 
bit of trouble in getting a pump to keep the pressure 
up in the beer keg, but after threatening several of 
the fellows, he got two pumps and the beer flowe~ 
fast and very powerful. 

Either the fellows were awfully dry or the cups 
were too small, for after a very few minutes there 
was a well worn path to the keg and back. It was 
good beer though. 

Harold Denkler showed his powers as a baseball 
pitcher. Some small boys came from somewhere and 
were hitting Denk's pitches all over the place, but 
mostly in the stream. Denkler finally got tired of 
i:his and left to do another kind of pitching. It is 
rumored that he was hit all over the place with this 
pitching too. 

Ed Phillips showed the same small boys how bad 
the spring water was by burning it. You didn't slip 
some carbide in it, did you, Ed? 

In case you haven't noticed the service flag in the 
Shamrock office window, it is for Bert Reager, who 
is now in the Navy. A star will be added· for each 
fellow of this quarter's Shamrock staff who leaves 
for the service. The next staff member to leave for 
the service will be Jim Eberhardt, who is also headed 
for the Navy. 

Another fellow whom we will all miss is the presi
dent of the Engine Club, Ken Buchert. He is to be 
inducted into the Army. We want to wish both of 
these fellows lots of luck and a speedy return. 

In the miracle of the year department, we have 
the books of the Engine Club's treasury. They were 
audited by the university the other day, and to the 
amazement of everyone, especially the treasurer, they 
balanced to the penny. I guess that calculus was 
some good after all. 

The Engine School was well represented the other 
day in the Tap Day Program by having three of its 
members elected to Senior honor societies. Ken Bu
chert was picked as one of the Mystical Seven, and 
Jim Eberhardt and Harold Denkler were picked for 
entrance into Q.E.B.H. Congratulations, fellows. 

While we are passing out roses, Dale Steffey was 
made honorary captain of the track team. Dale has 
quite an enviable record for the last three years, and 
M izzou owes him a lot for his fine performances. 

Speaking of · fine jobs, a fellow who gets very little 
credit but does a big job on the Shamrock is Maurice 
Vandervort. There is a slogan in the office that goes 
something like this, "if you want something done and 
don't want to do it yourself, let Vandervort do it." 
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Eight o'clock classes catch quite a few of the fellows 
still asleep, so to help them get back at the profs for 
those brain-twisters so early in the morning, we have 
dug up (and I do mean dug up-May, 1941's Sham
rock) this question to try on the profs: "Say, prof, 
how did you get along with your pogonotomy this 
morning?" In case you don't know what it is either, 
it is the manly art of shaving. 

Some bright Air Corps member has placed the fol
lowing sign in numerous spots about the campus: 
"Wanted: a young energetic Air Corps Cadet to drop 
flares on the Hinkson_ on Saturday night. Pay: plenty 
of enlightening entertainment." Mechanicals please 
note and watch out for the flares. Yes, we saw you 
coming in from there last Saturday night. 

The Electricals have done it again. Culling and 
Gooch were playing around in the lab the other day 
and blew all of the circuit breakers in the lab. It 
seems that they placed a 10 amp shunt across a 220 
volt line. Even a Civil would do better than this. 

Kalman has finally found that waiting till eight to 
get to an eight o'clo!=k class doesn't work. It seems 
that he had to stop Doc Lorah's lecture for a while 
so he could finish dressing after running to class. 

In closing this last issue of the Shamrock, it is only 
fair to let all of my many readers ( both of them) know 
that it is Bill Beesley who has been putting out this 
column in every issue this year. Now maybe I had 
better leave the country for a while till the smell of 
this column blows over. 

Black & Veatch 
Consulting Engineers 

E. B. Black 
A. P. Learned 

J. F. Brown 
H.F. Lutz 

W. D. Thompson 

E. L. Filby 

4706 BROADWAY 

N. T. Veatch, Jr. 
R. E. Lawrence 

F. M. Veatch 
C. I. Dodd 

G. C. Brewster 

B. F. Steves 

KANSAS CITY, MO. 
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Ever since the Wright brothers succeeded in proving 
that a machine heavier than air could fly, extensive 
progress has been made in the Airplane Field. 

A. modern airplane wooden propeller plant such as 
the Fahlin Mfg. Co., Columbia, Missouri, has made 
progress in developing new methods of· wooden pro
peller manufacture. One of the latest improvements 
is the Wooden Propeller Duplicator Lathe. 

Previous to the Wooden Propeller Duplicator Lathe, 
wooden propellers were roughed out to some extent by 
band-saws and then finished to desired size and shape 
by workmen with electric hand rotors and sanders. 
This method proved to be satisfactory but required 
many man hours of labor and also errors were made 
by the workmen which meant scrapping of material 
and an increase in operating cost. 

The Wooden Propeller Duplicator Lathe consists of 
a long lathe bed to which is bolted two heavy plates 
of steel that support the dead end supports of the 
lathe. On top of the lathe bed is mounted the cutting 
and follower mechanism which is actuated back and 
forth along the lathe bed by a threaded shaft. 

The cutting and follower mechanism is composed 
of two individual cutters and followers that start 
cutting at the hub of the propeller and slowly move 

14 

by WILLIAM HAVEL, M.E. '44 

outward to the tip of the propeller. The cutting 
mechanism consists of two high speed motors that 
drive two circular rotors which attain speeds of 18,000 
R.P.M. The follower mechanism is so constructed 
that the diameter of the follower wheel is equal to 
the diameter of the circular rotor. For perfect motion 
the cutting and follower mechanism are linked together 
by four arms which are held together by four very 
close fitting shafts. 

The wooden propeller and master propeller are turn
ed over slowly by a common gear which gives the 
wooden propeller and master propeller the same angu
lar velocity. This gear is driven by a set of speed 
reduction gears so as to insure required angular velocity 
under any and all load conditions. 

The Wooden Propeller Duplicator Lathe is con
trolled by two handle controls, one which operates the 
threaded shaft that actuates the cutting and follower 
mechanism and the other starts and stops the angular 
rotation of the wooden propeller and master propel
ler. Four double throw push button switches operate 
the four motors that furnish power to the unit. An 
automatic cutoff control will stop the threaded shaft 
at the desired position. 

(Continued on Page 22) 
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JACK TENDICK, M.E. '43 

Jack can't disclose the nature of his work or the 
name of his employer but he is working for a N. Y. 
concern. He is doing war work and must be pretty 
important. Upon leaving school, Jack went to work 
for the General Electric Co. in Erie, Pa. In March 
he was released by G. E. to work at his present job. 
Of course, we want an explanation from Jack after 
the war. His address is: 611 Bavania Ave., Jersey 
City, New Jersey. 

ERNEST LINK, Ch.E. '43 
Ernest is working as a research chemical engineer 

for Sharples Chemicals Inc. He is a "shift leader" in 
their research pilot plant, producing Nova) Diomine. 
This product is later converted to quinine. Ernest 's 
present address is: 2502 Biddle Ave., Wyandotte, 
Michigan. 

VERNON KUELLMER, E.E. '44 
He is classified 1-A and waiting for his "greetings." 

He had a job with the Wright Aeronautical Corp. in 
Cincinnati, Ohio, but couldn't secure a deferment ; 
so he had to return to his home at 6653 Fyler Ave., 
St. Louis ( 9), Missouri . 

C. F. RONEY, Ch.E. 
He is working for Sharples Chemicals Inc. The ex

act nature of his job is a secret and is 100';~ war 
essential. He has heen granted a deferment from 
Washington. His address is 113 Poplar Street, Wyan
dotte, Michigan. 

CPL. ERNEST A. ALDER, Ch.E. '43 
Ernest is in 0. C. S. Class No. 111 ( Field Artillery) . 

He had a major operation but expects to be back 
in active duty in about five weeks. He will graduate 
from 0. C. S. in August. He states he misses the lofty 
banks of our beloved Hinkson . Ernest's address is : 
Cpl. Ernest A. Alder-0. C. S.-Class No. 111, Fort 
Sill, Oklahoma. 

PVT. CHARLES WILLHITE, E.E. '44 
Charlie's present job is quote, "carrying out, in a 

military manner, my basic training." Charlie doesn't 
seem to mind the army in general but he has an awful 
word for the sergeants. We sincerely hope that Char
lie's pains will soon ease. His address is : Pvt. Charles 
Willhite, 17161133, Co. A 31 B A.S.F.T.C., Camp 
Crowder, Missouri. 

JACOB SOSNE, Ag.E. '43 
He has assumed the title of Associate Research En

gineer at the Soil Science Laboratory, Princeton Uni
versity . Two other M. U. alumni are also employed 
there. Jack also has his own little woman, whom he 
calls his fiancee. His address is: 38 Jefferson Road. 
Princeton, New Jersey. 
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by OLLIE WEISS, E.E. '46 

ROLLIE G. FEHRMAN, Ch.E. '43 
Rollie, too, is an Associate Research Engineer in 

the Civil Engineering Department at Princeton Uni
versity. He was employed here at Missouri as a Re
search Engineer from February '43 to October '43, 
when he went to Princeton. His address is: 11 Jeffer
son Road, Princeton, New Jersey. 

WILLIAM ( "BILL") MORRIS, Ch.E. 
Bill is living at 810 North Broad, Elizabeth, New 

Jersey. His work is of a secret nature; however, it 
is in connection with fuel research for the Standard 
Oil Development Co. 

WILLARD ("PETE'' ) HOSTETLER, E.E. '44 
His present address is 326 North Holland Street in 

that famous "Blue Earth," Minnesota. Incidentally, 
he says that Blue Earth was named by the Indians. 
In reply to our inquiry, Pete summed up his activities 
since graduation as follows: 

I. Spent three memorable days with the little gal 
at Kansas City. 

2. Loafed and slept for two solid weeks. (What 
fun!) 

3. Took a "position" with the Minnesota Valley 
Canning Co. 

4. Also by indefinite disintegration is waiting for 
his induction notice as he was classified 1-A two 
weeks after graduation. 

He adds that he has future plans for a Mrs. 
Hostetler. 

JAMES WELDON, C.E. '44 
Jim is residing ( "living" to engineers) at Lock 

Springs, Missouri. Uncle Sammy has been shaking 
his finger at Jimmy, so he is trying to get a commis
sion in the Navy. 

PAUL A. HARTER 
He is working with experimental test engines for 

the Wright Aeronautics Corp., Patterson, New Jersey. 
Paul says, "It's a slow and tremendous job to develop 
something new and better! " In case you have time and 
the spirit moves you to write, his address is: 15-36 
Parmelee Ave., Fairlawn, New Jersey. 

ENS. AND MRS. T. R. STALZER, E.E.'s '43 
Ted is in the U. S. N. R. and is stationed at Little 

Creek, Virginia. Mrs. Stalzer (Gerry Crump) is also 
working for the Navy. Ted and Gerry were married 
October 23, '43. Their address is : 466 W. Ocean View, 
Norfolk ( 3) , Virginia. 

PHILLIP RYAN, E.E. '43 
Phil is awaiting 0. C. S. in the Signal Corps and 

making weekend visits to Columbia. Phil may be 
reached at Co. E-804 S. T. R. C. S. C. S., Camp 
Crowder, Missouri. 

(Continued on Page 21) 
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All faculty men under 38 years of age will be in 
uniform or in civilian work by June 30th. A special 
classification, giving permanent deferment, has been 
provided for those who will rem am. This is class 3 B 
( bifocals, baldness, belly) . 

There is a bill in Congress authorizing the transfer 
of 35 million dollars worth of machine tools to the 
engineering schools of the country after the war is 
over. 

Plan for the Engineering College in the post war 
period are now under consideration. These involve: 

(a) The re-establishment of sound engineering 
training, which was so badly messed up by the 
AST and other so-called war training program. 

( b) Revival of graduate work and research 
projects. 

( c) Organization of review courses in several 
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subjects, so that students whose trammg was 
interrupted may not be handicapped in getting 
back into the road leading to degrees. 

( d) Organization of special, non-degree; courses 
for war veterans not prepared to take regular 
engmeermg courses. 

Captain Ralph H. Luebbers is in England on im
portant business for Uncle Sam. One of his former 
students here remarked "God help the Germans now." 

TRY WALKING 
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... a wartime problem in Engineering 

THIS is a quartz crystal. Its job is to hold an airplane 
or tank radio exactly on its assigned wave length

so fighting men can get messages through quickly, clearly. 

Under pressure of war's demands for immense quan
tities of radio equipment, Western Electric engineers 
have helped to revolutionize crystal production tech
niques. Consider these problems: 

Each of these little wafers is cut, ground and lapped 
to almost incredible tolerances; 

Each one is metal plated in a vacuum; 

Each one is mounted on wires so small that many 
operations and inspections must be performed under 
a microscope. 

Amazing new machines and methods were devised to 
do such jobs quickly and well-and the crystals are 
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turned out in unprecedented numbers. One of our four 
shops now makes as many crystals in a day as the entire 
industry used to make in a year! To date, Western Elec
tric has P!oduced more than 9,000,000 crystals for war. 

Mass production of' crystals is just one of many fasci
nating problems that have been and are being solved 
by engineers at Western Electric-the nation's largest 
producer of electronic and communications equipment 
for war. 

To •peed Victory, buy War Bonda 
regularly-all you can! 
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nected directly into the circuit or fastened to ordinary 
binding posts. The VT· had small, concentric elements 
which were more sturdily built than were any prewar 

. tubes. The filament current was about 0.7 amps 
and the filament voltage was from 4 to 6. The bulb 
was a light brown in color and transparent; indicating 
that the color was inherent in the glass and not due to 
materials within the tube. This color ranged from a 
light brown to a rather bright orange. The SE-
1444· was identical with the VT except for mark
ings and had the orange bulb. The Moorhead Elec
tron Relay was a gas filled tube u~cil. with low plate 
voltage and intended, primarily, for use as a detector. 
It had a clear bulb and was not as rigidly built, in
ternally, as the VT. It was advertised· as "the most 
sensitive detector of spark signals known to the radio 
art." All three of these tubes are shown in Fig. 2. 
These types of tubes were used for several years and 
gave good results for most amateur applications, al
though they used large amounts of filament power. 

Late in 1920 the Radio Corporation of America, 
RCA, first advertised for sale the UV201 and the 
UV200 at the same time that Cunningham announced 
the C300 and C301. The UV200 was a gas filled tube 
somewhat similar in characteristics to the Moorhead 
Electron Relay, but of improved design, and the 
UV201 was a high vacuum amplifier tube. These were 
made by the General Electric Company, as were the 
Cunningham tubes. In fact, the same tubes were made 
for both companies and labels put on to distinguish 
them, although usually they were etched with either 
the RCA or Cunningham emblem. I have in my col
lection one tube which has a Cunningham base, but 
the bulb is etched RCA, which is covered by a sticker 
bearing the Cunningham emblem. 

Likewise shown in the illustration are the WDll 
and the WD12, together with the 215A and the UV-
199. All of these tubes were designed to get their 
filament power from dry cells, and they were similar 
in characteristics except for differences in filaments. 
The 215A, a Western Electric tube not available for 
amateur use, was the first of these and the WDl 1 and 
WD12 had the same filament characteristics, while 
the UV199 had a lower power filament. These ap
peared somewhat after the 215A and were much larger 
tubes. 

Until 1920 there were practically no transmitting 
tubes available to amateurs. The Marconi VT was 
used for transmitting, but could not take much power, 
while the VT2 was too hard to get. In late 1920 RCA 
announced a new power tube, the UV202. This tube 
was rated at 5 watts, although 12 to 20 watts could 
be obtained from it when properly used. A higher 
power tube called the UV203 was also announced, to
gether with a series of rectifiers which wer~ identical 
with the power tubes except that they had no grids. 
These were the UV216, which corresponded to the 
UV202, and the UV217, corresponding to the UV203. 

Later RCA brought out the UV201A, which had a 
lower current filament than the earlier types and im-
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proved characteristics. Eventually the UX series of 
tubes was introduced. These had long pins in the 
bases and were made to push into sockets, as did con
temporary British tubes using somewhat different 
sockets. The UX201A and the UX200A were identical 
with the UV types except for the base. There followed 
the announcement of several new tubes, including the 
UX210, a newer version of the UV202, having an im
proved filament and plate. Also announced was the 
UX216B, similar to the UV216 but with improved 
characteristics. Later still, the UX250 and the UX281 
were announced. They were larger versions of the 
UX210 and UX216B, respectively. All these types are 
shown in Fig. 3, together with the VT-4B, a Signal 
Corps tube somewhat similar to the UV203 and identi
cal with the Western Electric 211D. 

Fig. 4 shows an assortment of receiving tubes which 
were used during the middle 1920s. The CX301A and 
the CX300A were identical with the UX201A and the 
UX200A. The Myers tube was a Canadian tube some
what unique in structure, having pins at both ends 
and fitting in.to a snap socket. The Magnovox am
plifier, the Daven MU20 and the De Forest tubes all 
were amplifiers used around 1924 and were not par
ticularly unique. The three AC tubes shown are of 
a somewhat later date and were all intended to re
place battery tubes without changing the wiring of 
the sets. The filament leads were brought to the caps 
on tops of the tubes, except in the Marathon tube, in 
which they were fastened to the confacts on the side 
of the tube. 

The CX322, which is also shown, was one of the 

( Continued on Page 31) 

DO YOU KNOW THE ANSWER? 
Q. Is there a theory that the sun will slowly 

cool until many billions of years from now every
thing will be frozen out of existence? 

A. Yes, that is what is thought will happen far 
in the distant future, unless something unforeseen 
happens meanwhile. It is probable, though, that 
the sun will become hotter before it becomes cooler. 
The sun radiates its energy at a rate that equals 
a loss of 4,000,000 tons per second from its mass. 
However, although this loss sounds very great, the 
sun has enough mass to go on losing it at the same 
rate for millions of years in the future. 

Q. Why do sodium ~ighway lights give off a red 
light when they are first turned on, and an orange 
light after they have been burning for some time? 

A. These gas discharge lamps contain a small 
amount of sodium and a small amount of Neon gas. 
When they are cool, all of the sodium is in soJid 
form, and the only gas inside the lamp is then Neon 
gas. The resulting light is that characteristic of 
Neon. As the lamp warms up, however, the sodium 
vaporizes, and the sodium vapor begins to give off 
its characteristic color-golden yellow. 

-Courtesy General Electric 

THE MISSOURI SHAMROCK 



e IT DOESN'T MATTER NOW whether clouds bide 
the sun, or whether evening shadows fall on the 
baseball diamond. If the fans in the grandstand see 
the game so can the modern television camera. 

That was not always so; the pre-war television 
"eye" needed as much sunshine as it could get to 
illuminate the scene. The same was true of football
final quarters were occasionally "washed out" on 
the television screen. 

But thanks to research, conducted at the RCA Lab
oratories, a new super-sensitive television camera. 
rivaling the human eye in its ability to see under 

conditions of poor light is in prospect for the post• 
war world. Then, by television you will see every 
last-minute play of the ball game as clearly as if you 
were in the stands. Entertainment, sports, newa 
events will pass before your eyes with every detail, 
every shadow faithfully reproduced. 

Today, RCA's research facilities are devoted to 
providing the fighting forces of the United Nations 
with the best radio and electronic equipment avail
able. Tomorrow, these same skills will continue to 
serve America in developing and creating new 
and finer peacetime products. 

RADIO CORPORATION OF AMERICA RCA 
leads th• way In 

radio-television -
electJonlcs RCA LABORATORIES• PRINCETON• NEW JERSEY 

TUNE INI ,.4i.:. RCA's great !!!! show, 7,30-8:00 P.M. EWT, over the Blue Network, every Saturday * IUY WAI BONDS IVllY PAY DAY * 

MAY, 1944 19 



Cosmetics Unlimited-(continued from page 9) 
out altering its odor. Just why this substance should 
be so much better than all others is not definitely 
known; in fact, not even the exact chemical composi
tion is known. Other fixatives used in expensive per
fumes are musk and civet, both hard to obtain. Musk 
is obtained from a gland in the practically extinct 
male musk deer, which inhabits the interior of China. 
Because each deer yields only a little of this fluid they 
have been killed off much the same as our own buffalo. 
Civet is a vile smelling secretion of the civet cat of 
Africa. The main difficulty in using this fixative is 
that its own odor must be counteracted before fixing 
the scent of the perfume. Recently a number of syn
thetic fixatives have been developed which are easier 
to prepare. Probably the best of these are ethyl 
phthalate and benzyl benzoate. Their main advantage 
is that the cost is not high and they can produced in 

relatively large quantities. 
The number of scents is practically unlimited. Many 

are obtained from the distillation of flowers or leaves 
of various plants. From the vast petroleum and coal 
tar industries come almost perfect imitations of the 

scents of rose, orange blossoms, carnations, oak-moss, 
orchid, mint, peppermint, vanilla, and many other 
natural scents. Many of these synthetic flower odors 
are so perfect that even experts have trouble distin
guishing them from the natural scents. · 

FACE PowDER 
Of the many existing cosmetics, face powder is prob

ably one of the most common. Although many differ

ent companies sell identical face powders, each adver
tised to be a revolutionary beauty aid in facial treat
ment, the basic face powder is extremely simple in 
content and not exceedingly hard to prepare. 

When buying face powder women usually choose 

the powder by the color or perfume. For repeated 
sales the face powder should have fine texture and 
adhere well to the skin. It must have good covering 
power and sufficient "slip" to enable the powder to be 
spread on the skin without producing a blotchy effect. 

The main constituent is chalk, which absorbs the 
perfume and distributes the color uniformly. Other 

ingredients are talc, to produce smoothness; zinc and 
magnesium stearates, to obtain adhesiveness; Osmo
kaolin, zinc oxide or titanium dioxide, to furnish a 
covering powder; perfume, to cover odors of other 
ingredients; and pigments, or dyestuff, to produce a 
pleasing color. The colors used may be either natural 
or artificial. Most popular shades are Naturelle, Peac~ 
Brunette, Cream or Rachel Pink, Rose, Orange, and 
Blue. The blue powder is' used for shading the eyes. 

FACE CREAMS 
Face creams are one of the most important cosmetics 

in producing the "skin you love to touch." The least 
expensive of the face creams, cold cream, consists 

of an emulsion of fat or oil, such as paraffin, refined 
lard, spermaceti, white wax, almond or similar veget

able oils. The higher grades contain lanolin, borax, 
and zinc oxide. In some cases coloring is added if 
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desired. The cooling effect produced when the cream 
is applied is due to the slow evaporation of the water 
in the emulsion. If a little alloxan is included we have 
a "blush cream." A delicate pinkish blush tint forms 
when the cream is applied and exposed to air. 

The popular vanishing creams are in reality a 
stearic acid soap, being made with stearic acid, partial
ly saponified with an alkali, while the bulk of the 
fatty acid is emulsified by the soap thus formed. The 
main constituent is water. Small amounts of sperma
ceti, starch, almond oil, paraffin or other ingredients 
are added to impart an effect of pearliness to the skin. 

On the counter today there are a great number of 
creams and lotions. While most of these are harmless, 
a few that are sold as complexion beautifiers some
times contain mercuric chloride which is exceedingly 
poisonous. Freckle applications can also be harmful. 
Any of these that will remove freckles or whiten the 

skin usually contain a powerful bleaching agent. Frec
kles are patches of pigmentation in the skin and there
fore any caustic or acid agent that will remove freckles 
will also remove skin. E-ven then there is an even 
chance that new skin will again produce freckles. Many 
of the skin whiteners contain acetanelide. This and 
similar chemicals tend to deposit small sharp crystals 
in the pores of the skin. This usually results in in

tense irritation or unsightly sores. 
Before leaving creams we should probably mention 

depilatories and deodorants. Many of the depilatories 
in use today contain the sulphide of some alkali. This 
dissolves or digests the hair, turning it into a soft 

mass which may be washed off. Sodium sulphide is 
the sulphide most used as it is the least dangerous. 
The sulphides of calcium, barium and strontium, which 
are occasionally used, are not so dangerous if the skin 
is thoroughly washed and some soothing cream ap

plied afterwards. A few of the depilatories have 
contained unslaked lime or the sulphide of arsenic, 

which is a deadly poison if it is allowed to enter an 
abrasion in the skin. 

All deodorants are based on the same principle
they contain some astringent that closes the pores 
and decreases the natural flow of perspiration. They 
usually contain a tincture of benzoin or some similar 
constituent with glycerin and perfume. 

LIPSTICKS 
Lipstick has in the past few years become one of 

the most popular cosmetics. It is used primarily to 
impart color and temptation to the lips. Women are 
very particular about lipstick. Tbey desire a color 
effect rather than a greasy one. Lipsticks must be easy 
spreading, non-granular, moist, non-drying, non-rar:i
cid, lustrous, and resistant to temperature change. 
The ideal lipstick will rub on smoothly and not come 
off with smooching! 

In preparing lipstick a base is carefully heated, 
and lakes," formed by precipitating metallic hy
droxides in the presence of a dye, are added as color

ing agents. Some of the bases that are used are liquid 
( Continued on Page 22) 

THE MISSOURI SHAMROCK 



BOILERS 
FOR VICTORY SHIPS 
STEAM on board AP-2 and AP-3 Victory Ships is generated by 
single pass, sectional header type boilers built to a design origi
nated by Babcock & Wilcox in 1929. These compact, fast-steaming, 
maintenance-saving boilers help make the Victory Ships faster and 
more efficient than their worthy predecessors-Liberty Ships. In the 
record-shattering achievement of the merchant marine in the war 
effort, B&W is proud to have a share. To its pre-war skill and 
knowledge, B&W is adding much more valuable experience by 
contributing to the war-needs of the marine field. This combined 
experience will enable B&W to better serve you, the marine• 

- engineers· of-ilim..orr.ow, to meet your post-war responsibilities. 

( Continued from Page 15) 

WILLIAM ("BILL") OLIVE, E.E. '43 
Bill is working in the Electrical Laboratory of the 

Materials and Process Department at Curtiss Wright 
Corp., Airplane Division, in St. Louis. He even uses 
Curtiss Wright's stationery! We wonder how he is 
doing with "Syl."??? In case you, too, are interested, 
his address is 6022 Leona Ave., St. Louis, Missouri. 

B. G. CALDWELL, Ch.E. 
He started with the Dow Chemical Co. in February 

'43. He is now an assistant superintendent in the 
Organic Division and is in charge of a Perchlorethy
lene Plant. He likes his job very much. His address 
is 1602 West Eighth, Freeport, Texas. 

BERT J. GASTINEAU, E.E. '44 
B~rt, a member of the Electronics Training Group, 

is stationed at Camp Crowder and is taking basic 
training at the present time. His wife and son are 
in St. Louis at the present time. His exact address 
is not known, but a letter c/o Willhite will reach him. 

DONALD L. BRUTON, M.E. '43 
Donald is now aboard the U. S. S. Prairie State and 

is attempting to be a "90-day wonder." His class 
finishes June 28, 1944. Several other graduates of 
M. U., and of course engineers, are doing similar work 
for Uncle Sammy. Donald says they enjoy an occa
sional get-together, in which they discuss the "good 
old times" at M. U, 

MAY, 1944 

··BABCOCK 6 WILCOX 
BABCOCK & WILCOX COMPANY 

T NEW YORK 6, N. Y. 

GENE WALL, Ch.E. '44. 
Has been working for E. I. Dnpont at' Baltimore, 

Maryland, in the Engineering Department. The Balti
more plant is engaged in the manufacture of rutile 
Titinium dioxide (TiO2 ), pigment used in naval paints, 
especially. 

He is now preparing to enter the armed forces. All 
letters to him should be addressed to Leeton, Missouri. 

RAY H. WILBUR, Ch.E. '43 
Until recently employed by du Pont in Newburgh, 

N. Y., doing development work, Ray has been classi
fied 1-A and is now applying for a commissio'n in the 
Navy. His present address is 1423 Paris Ave., Han
nibal, Mo. 

COLLEGE AMUSEMEIT CO. 

ffllSSOURI - HALL - VARSITY 
AMERICA'S liBEATDT STABS 

-IN-

THE WORLD'S BEST PICTURES 



(Continued on Page 20) 
paraffin, Lanolin, soft and hard paraffin, beeswax, 
spermaceti, or ceresine. In most cases, a mixture of 
these is used. While the suspension is cooling, perfume 
is added to overcome any objectionable tastes or odors 
from the ingredients used. 

Cosmetic counters are flooded with various mani
cure preparations. These are basically similar in com
position. Nitrocellulose, an explosive, is usually used 
as the base, and acetone, ethyl acetate or carbitol is 
added as the solvent. If acetone is used the polish 
will dry too quick and produce whiteness. Thus ethyl 
lactate is added to retard the drying. On the other 
hand, if the polish does not dry quickly enough, the 
impatient woman will discard it for another brand. 
Pliability of the dried film is obtained by using tri
cresole phosphate, and to obtain even spreading amyl 
acetate is added. Safronines and carmosines are used 
for coloring and are usually suspended in glycerine 
and troyacanth. 

Nail polishes dissolve out the natural oils of the 
nails leaving them dry and brittle. This may be rem
edied by applying a cuticle oil after the removal of 
the old polish. 

TooTH PREPARATIONS 

The main constituents of tooth powder are: pre
cipitated chalk, phosphate of lime. orris root powder, 
bicarbonate of sod~, cream of tartar, foraminiferous 
earths, saponin, dyes or pigments, and perfumes. Some 
tooth powders or pastes contain, rotten stone, pumic, 
or even pulverized silica. These will do a good clean
ing job but in the process the enamel is worn away. 

ENGINE CLUB PINS 

SHAMROCK KEYS 

MAGNA CUM LAUDE KEYS 

Jjucbroeber' s 
Jewelers for Three Generations 

PLATE LUIICBF.S 
Same Large Plates At-

No Increase in Price 
10% Off on Meal Tickets 

DROP INN CAFE 

Any dentifrices that have a gritty feel between the 
teeth should be avoided. Liquid dentifrices contain 
no polishing agents and are very good, especially for 
extremely soft teeth. 

Tooth paste is powder with some suitable excip
ient such as glycerine, honey (clarified), syrup, or 
glycerine of starch. Tooth pastes that contain soap 
are very good but they have a tendency to harden if 
any appreciable quantity of soap is present. 

The cosmetic industry has taken advantage of the 
fact that women spend much time and money glamor
izing their hair. As a result there are countless num
bers of shampoos, rinses, wavesets, permanent-wave 
oils, bleaches, and dyes on the market today. 

The hair fixers usually contain some waxy or ad
herent substance such as paraffin, castor oil, sperma
ceti, beeswax, gum Arabac, or acaciagum. These sub
stances tend to stick the hairs together and hold them 
in place. In addition dyes or perfumes may be added. 
The main objection to these wavesets is that they 
produce white flakes upon drying. Permanent waves 
are made by applying an alkaline solution and then 
heat to the hair. In a machineless permanent the 
heat is obtained from an exothermic chemical reaction. 

Many hair dyes contain paraphenylene-diamine 
which can cause skin irritation and even poisoning. 
Before using, a "predisposition test" should be made 
to determine if a person is sensitive to this compound. 
It has also been used for eyebrow pencils. When so 
used the utmost care should be taken to keep it out 
of the eyes, as temporary or even permanent blindness 
may result if it enters the eyes. Dyes containing this 
compound are usually labeled to that effect. 

Many shampoos ( soapless ), cosmetic creams, and 
especially shaving soaps contain aerosel, which has the 
property. of making "water wetter." In reality it re
duces the surface tension of the water. This "wetter 
water" will penetrate into small crevices and openings 
that ordinary water will not. 

In this modern day and age, cosmetics are more or 
less taken for granted and few people realize the 
problems that confront the manufacturers. However 
this industry is no !anger a hit or miss proposition, 
but a scientific procedure. It has now developed into 
a large and complex industry employing countless 
artisans and technicians. Its future will undoubtedly 
be determined by the whims and vanities of the future 
female out to get "her man." 

( Continued from Page 14) 

Two over-hanging sawdust chutes take away all the 
wood cut away by the high speed rotors. This type of 
wooden propeller lathe is the first of its kind to be 
used in a modern wooden propeller plant. The wood
en propeller is cut to within 1/ 16 inch of actual dimen
sions in ten minutes. In other words for an eight hour 
day this mechanism can produce between thirty-five 
to forty propellers, which increases production tre
mendously and thus lowers the cost of production. 
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·PIPING is an important part of almost every engineering 
project. When you indicate a pipe line on a drawing, think 

of it in terms of the pipe, the valves, the fittings, the unions, the 
traps that it will ultimately be translated into. Think of the 
metals of which it will be made-brass, iron or steel. Consider 
how it should be assembled-bolted, screwed or welded. 

The parts that make up any piping system are many, but it 
will interest you to know that everything for the complete 
system is included in the Crane line. 

By writing Crane on a piping specification, you are assured 
that the single source will save valuable time, all down the 
line. You are also certain that all parts will fit, providing 
simpler assembly. Long, satisfactory operation results from 
the high quality which, since 1855, has always characterized 
piping equipment carrying the name Crane. 

CRANE CO., 836 S. Michigan Avenue, Chicago 5, Illinois 

HERE'S ENGINEERING DATA 
TOHELPYOU 

Crane engineers have 
prepared a n11mber of 
important boolts and trea
tises on piping eq11ipmenl 
and piping systems. These 
i11c/11de the Crane Cata
log, listing more than 
48,000 dijjerent piping 
items and containing 
val11able engineering 
data-Piping Pointers 

Manual, packed with information on piping in
stallation and maintenance-Flow of Fluids 
and Combating Corrosion, two technical 
papers of val11e to anyone laying 0111 pipe lines. 

On file for reference 

in Engineering Library 

VALVES • FITTINGS • PIPE 

PLUMBING • HEATING • PUMPS 
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(Continued from Page 10) 
Best results were obtained using a phono oscillator 

of the grid modulated type, and using capacity coup
ling to the heating pipe network. A 500 ohm tele
phone line was run from the activity building carry
ing the program from the central studio location. This 
audio signal was used to modulate the phono oscil
lator. 

Coverage was soon extended to other buildings, 
each with its own phono oscillator and connecting 
line from the central studio, until in the fall of 1941, 
oscillators were located in all the dormitories and in 
20 fraternities and sororities. With this growth, peri
odic maintenance of the many small transmitters and 
the financial burden of telephone line rentals became 
a problem. Also, with the occupation of the dormi
tories by the Navy, civilian stude_nts were forced to 
live outside the campus in a much less concentrated 
body, so that the wired networ)c no longer gave ade
quate coverage. 

Experiment in 1942 provided the answer to the 
problem-the power from a 25 watt Collins amateur 
transmitter, rewired for the broadcast band, was fed 
into the 2300 volt university power distribution mains. 
The results were so amazing that this was decided to 
be the solution to the immediate problem. However, 
necessary coupling equipment to meet underwriters 
requirements were obtainable only with high prior
ity; but a solution to this problem was found by lo
cating the transmitter in the power room of the Senior 
Electrical Laboratory. 

In the early spring of 1943 necessary equipment 
for coupling to the busses in the power room was com
pleted, and the operation showed coverage to come 
up to all expectations. 

The sip;nal was transmitted from the control room 
and studio in the activity building to the electrical 
laboratory by means of a telephone pair. 

The control room contains a rack with necessary 
amplifiers and power supplies and the control board . 
Turntables to play records or transcriptions, and mi
crophones for programs and announcements are lo
cated in the studio. Remote lines to other buildings, 
as well as to various rooms of the activities building 
and the sports field make it possible to present remote 
broadcasts of special events, and sports programs. 

To Ed Schiffmacher we owe our information about 
UCRS, the wired wireless station at Union College, 
Schenectady, N. Y. This station operates on 650 K. C. 
with an output of 8 to 9 watts. The audio equipment 
is very complete, with an ingeneous switching arrange
ment which allows various programs to be put on the 
air, or monitored by the engineer while waiting for 
the ready cue to be given him. The inlets for programs 
include two studio microphones, three phonograph 
pickups, remote pickup lines from the gym and drama 
society theatre, and the signals received by theirF. M. 
receiver. By switching to monitor or program ampli
fier one of these sources may be checked while another 
is being presented on the air. 
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The distribution coverage of the station includes 
ten fraternities and four dormitories. Coverage of 
these is accomplished by transmitting radio frequency 
power on two wire lines. The lines are coupled to the 
transmitter final amplifier at the sending end and con
nected to receivers through small condensers which 
block the 60 cycle a. c. but pass the radio frequency 
into the light wires of the building to be served, at 
the receiving end of the line. Although details of this 
system were not furnished, it seems that enough radio 
frequency power is transmitted on some of the lines 
to overcome attenuation even though the longer of 
the lines are from 2000 to 2500 feet ( 4 or 5 blocks) long. ' 

High level radio frequency power may be trans
mitted by two wire lines, but radiation from the lines 
usually is bad. This radiation may or may not cause 
interference with other radio services, but the Federal 
Communication Commission allows coverage only of 
school buildings and student dwellings. Random cov
erage of disinterested areas is considered to require 
licensing by the government. 

In Columbia, programs are presented to Stephens 
College through KTX, a wired wireless station oper
ated by the radio department. The studio and con
trol room are located in Fielding Smith Hall, and the 
control position is herein pictured. An engineer may, 
from the operating position, control the volume level 
of three studio microphones, two transcription pickups, 
and a control room microphone. Each of these chan
nels may be faded separately or mixed by the lower 
row of knobs. The microphone pictured allows the 
engineer to talk to the announter in the studio be
tween announcements. The same circuit furnishes the 
announcer with programs being presented but not 
originating in the studio. The control room is also 
furnished with a speaker so that the engineer on duty 
may monitor the programs. Auditioning of programs 
is made possible by an audition switch which places 
the mixer and monitor circuits in operation but does 
not place the transmitter on the air. Above each knob 
is a switch which opens the respective microphone or 
phonograph circuit. Opening a microphone causes a 
relay to deaden the studio speaker and light "on air" 
signs over the engineer's window and over the out
side door. 

The mixer and amplifier-modulator unit can be 
seen behind the control panel. This is a standard 
R. C. A. public address system using a type Ml-4297 
mixer and Ml-4288 amplifier. The amplifier furnishes 
audio power to modulate a 6V6 class C radio frequency 
amplifier, which is driven by a 6F6 self-excited oscil
lator. The modulated radio frequency power is fed 
into two twisted pair outdoor telephone lines. One 
line touches each hall on the South campus, while the 
other runs north two blocks covering the halls located 
there. 

The lines are coupled to the transmitter by an 8-10 
tmn link on the final amplifier plate tank coil. The 
110-220 volt lighting circuits of the various halls are 

( Continued on Page 26) 
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Yesterday someone did something that will 
make tomorrow better. 

We do not mean to he Pollyanna. We 
are totally engaged in the grim business 
of producing for war. But it is still hard, 
realistic fact that the good things of to• 
morrow are being planned today, were 
planned yesterday. Jobs, for instance. Your 
future job. 

This is one reason why we enjoy working 
with aluminum. It's full of possibilities for 
making new things, and making old things 
better. The future of aluminum is exciting. 

There is now much more aluminum and 
it costs less. It will he usable in many more 
places. Alcoa has been imagineering in 
aluminum for 54 years and we have good 
reason to feel the postwar future of alumi
num is something for a man to want to 
have a part of. 

Look what aluminum can do to help 
patch up this shattered old world. It's the 
wings of the Air Age. It is going to tie 

Your Tomorrow 

Began Yesterday 

remote peoples together and help bring 
about understanding. 

Aluminum's strength with light weight 
makes things easier to lift, less expensive 
to move. It offers another spurt of growth 
to all forms of transportation. 

Alcoa Alloys in brilliant colors promise 
a new splurge for beauty. Think what you 
can do to brighten homes and hospitals, 
stores and schools with a metal that is 
easy to work, resistant to corrosion, light, 
strong and capable of being dyed practi
cally any color of the rainbow! 

We have seen a lot of good imagination 
engineered into plans utilizing Alcoa Alloys. 
We have done some lmagineering of our 
own, too. 

These plans are today's blue-prints for 
tomorrow's jobs. Many of you younger men 
will he needed to tum them into action. In 
fact, we hope some of you will want to help 
put across the ideas we have been cooking 
up here at Alcoa. 

A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF 
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ALCOA ALUMINUM 
• This message is printed by Aluminum Company of America to help people to 
understand what we do and what sort of men make aluminum grow in usefulness. 



( Continued from Page 24) 

fed by direct connection from the line through .001 or 
.01 mfd. blocking condensers in each side of the line. 
This method gives satisfactory coverage on all but the 
halls at the extreme end of the two block long line. 
Since the loss of the line used is approximated at 
somewhat over one decibel per one hundred feet at 
this frequency ( 730 kc.), the line in excess of 1500 
feet causes more than 15 decibels loss in transmission. 
The sending end power is small and could be econom
ically raised except for the fact that experiments in 
the East have shown radiation to be excessive from 
unturned lines carrying very high level radio frequen
cy. It is not very plausible to terminate the line in 
its characteristic impedance both because of the inter
mediate distance halls which are tapped on to the 
line, and because th:: impedance of the electric light 
line varies as lights and other equipment are turned 
off and on. 

To overcome this attenuation in the long line a 
booster amplifier using a type 6V6 class A amplifier 
has been built. This is to be placed about 1 ½ blocks 
from the transmitter and controlled by a d.c. relay 
receiving power from the same line, but isolated by an 
r.f. filter. At present this amplifier is still in the ex
perimental stage, but it is hoped that it will solve the 
distant hall coverage problem. 

The fact that a wired wireless station at the U. of 
Mo. is desirable in many ways has caused the prob
lem of reaching the students to come up. Since power 
for the university buildings, including the men and 
women's dormitories, comes from the university power 
plant. it is possible to cover all university buildings 
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FOR SUPERIOR QUALITY, 
DEPENDABLE SERVICE, 

REASONABLE PRICES 
"Say It With Flowers" 

from 

GUARANTEED FLOWERS 
STORE GREENHOUSE 

16 S. 9th West Blvd. 

by feeding a radio frequency signal into the 2300 volt 
distribution mains of the university power plant. At 
the same time isolation from the rest of the town 
which obtains power from the city power plant would 
result. It still would be necessary to furnish radio 
frequency power to a large area of fraternity, sorority, 
and other student dwellings in the South part of town. 
Feeding power into the city 2300 volt main in some 
rather central location would seem to answer this 
problem except for the fact that the entire tO\vn 
would then be covered through the city wide power 
service. To prevent general coverage of the town and 
still cover the student dwellings as permitted b; th..: 
Federal Communication Commission necessitates a 
filter circuit in the 2300 volt mains of city power com
pany between the student section and the rest of 
the town. According to data furnished by the Inter
collegiate Broadcasting System a drop of 30 decibels 
can be obtained by a filter of a coil of 15 turns spaced 
the diameter of the wire ( diameter approximatelv 
winding length), and an 0.1 mfd. bypass condens;r 
to ground. With a coil in each line of the three phase 
system, and a condenser bypassing each line to ground, 
it becomes feasible to eliminate coverage of the non 
student section of the town. This filter would have 
to he installed by the city power company, so their 
cooperation would he a prime requisite. The other 
alternative of renting phone lines to each section of 
town at the rate of appromimately $4.50 per loop per 
month would soon fall out of bounds financially. 

Much of the information presented in this article 
is due to the technical department of the Intercol
legiate Broadcasting System, a non profit organiza
tion of college broad-casters. Further information 
may he obtained from their technical manager David 
W. Borst, 706 Sanders Ave., Schenectady, N. Y. 

A traveling salesman was registering at a hotel one 
evening. In his conversation with the manager he in
quired what there was in the way of entertainment in 
town at the time. 

"Well," said the manager, "do you like burlesque 
shows?" 

"Yes, I like a good burlesque show," rep!ied the 
salesman. 

"Then," continued the manager, "we got just the 
thing for you. Zaza, the most popular burlesque queen 
in the country, is appearing at the local burlesque 
house this week. Her act alone is worth twice the 
price of admission. She does one of those dances of 
the seven veils. She has beautiful hair, a lovely face, 
a marvelous shape, oh boy, wait till you get a load 
of her. The music plays real slow and she comes out 
on the stage and dances around and discards a veil 
and the music plays faster and she discards another 
veil, then the music keeps getting faster and she drops 
more veils until-say, wait until I _get my hat and 
coat. I better go along with you." 
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OWI Photo by p,,/m,r, in an .,i/1,gh,ny L11dl11m Plant. 

ANOTHER~ r:o.R THE STEEL BROTH or: WAR 

TWO days after the men finished 
ramming in the bottom of this 

new 35-ton electric melting fur
nace, it was in full operation on 
special alloy steels for the war 
assembly lines. 

Allegheny Ludlum plant capacity 
has been expanded at record pace. 
Our output of stainless, electrical, 
tool, and aircraft engine valve steels 
has been multiplied again and 
again. Production will continue to 
increase, because the appetite of 
war is insatiable-particularly in 
this and the coming year, with the 
effort of the Allied Nations trans-

formed from defense to the attack. 

We have been in the light from 
the beginning, and will remain 
until the close. Then, after peace 
has been regained, we can apply 
the additional knowledge and ca
pacity accumulated during the war 
years to the enrichment of your 
personal life. Allegheny Metal, and 
our other alloy steel products, will 
return to their familiar everyday 
uses and to your homes. 

Meanwhile, the appetite of war 
is also insatiable for many things 
with which you can help, directly 
and immediately. Collect scrap 

metal and paper; keep expenditures 
as low as possible; conserve food , 
heating fuel, gasoline and · rubber. 
Above all, buy every last War Bond 
you can ajf ord. 

A&,IM11y 1,,,,11,,,,, 
ST ■■ L CORPORATION 

■ftACKENRIDC:U:, ~l:NN•YLVANIA 

W& D A-93-18 

----------------------------------------------
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( Continued from Page 5) 

this is being written with, unfortunately, more em
phasis on quantity than quality, as you have observed, 
for we must "fill up" the Editorial page. I think that 
the situation is definitely illustrative of our decision 
to neglect misgivings and cease publication. 

And so we are soon to close the door of Room 233, 
the good ol' Shamrock Office, and be on our way. But 
we charge those of you who remain to keep the Engin
eers' Club going through thick or thin. And don't 
forget the Shamrock! Maybe some of you freshmen 
can make up the nucleus for the new post-war staff, 
or maybe some of us will be back to take up where 
we left off. At any rate, the Engineers' Club must 
keep pitching and its first post-war act must be to re
sume publication of a bigger and better Shamrock! 
But until then it is "so long" to reports, exams, arti
cles, proofs and deadlines, as "THE SHAMROCK 
GOES TO WAR"!! 
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-Dan Miller 

Flowers 

Telegraphed 

Ev erywhere 

Paul Allen's FLOl/7ERS 
Missouri Theater Bldg. 

Phone 4433 

(Continded from Page 11)-R. K. Roney 

been in a rut ever since he got here, though, for in 
spite of the fact that he now lacks only five hours 
of graduating he is still regularly classified as "junior" 
on his permit to enroll). Since transferring to M. U., 
Bob has maintained a 3.96 grade average in spite of 
outside activities. He is Chairman of the M. U. stu
dent chapter of the American Institute of Electrical 
Engineers, a member of Tau Beta Pi, and a member 
of Engine club. He was chairman of the Knighting 
ceremony and a Knight of St. Patrick, Cum Laude, 
at our last St. Pat's celebration. Bob also was a stu
dent assistant in the Physics Department at M. U., 
and has the unusual distinction of having earned 100% 
of his college expenses. 

Bob will lack five hours of graduating this quarter 
with no chance of finishing. He expects to enter the 
services immediately for obvious reasons. After the 
war he hopes to practice Electrical or Communications 
Engineering. 

There is also a lighter vein to the personal story 
of the master-mind, Roney. His main hobby is Radio, 
but he likes gardening, hitch-hiking, fishing and skunk 
hunting. He is thoroughly devoted to the Ozarks and 
(quote) to its Queen City, Springfield (unquote). His 
pet hates are eating fish, St. Louis, and tobacco. 

His most embarrassing experience occurred quite 
recently. He got his notice for his pre-induction physi
cal examination and was told to report to the Colum
bia bus station at 12:45 a. m. on May 12th. Bob 
was right on the dot, but he made one slight miscalcu
lation ; he arrived at 12 :45 a. m. on May 13th instead 
of May 12th! 

But they told him to come back . . . 

( Continued from Page 11 )-Dale Steffey 

Dale's university record is unusually versatile. He 
is a member of A.S.C.E., Chi Epsilon Honorary Fra
ternity, Engineers' Club, Chairman of the 1944 St. 
Pat's Banquet, and a Knight of St. Pat. He has been 
on the M.U. track team for four years and was elected 
honorary captain of the 1944 track team recently. 
He was the Big Six Indoor High Jump Champion 
in 1942 and 1944. 

Dale's main hobbies are collecting pocket knives 
and building model airplanes. His pocket knife col
lection now numbers over ninety. He plays the piano 
and the clarinet, likes to play tennis, swim, and dance. 
Glen Miller's band is his favorite. As for women, one 
look at Dale will tell you that he can get along, even 
without a manpower shortage. 

Dale says that his most thrilling experience was 
when he worked on the Canol Pipe Line Project in 
northern Canada two summers ago. At this time he 
also took his first airplane ride which was a 300 mile 
Aight in a sea-plane over the wilds of Canada. 

M. U. loses a good man in Steffey, but our loss is 
the Naval Ordnance Laboratory's gain-even if he 
is a Civil!!! 

THE MISSOURI SHAMROCK 



FOR a long time industry has wanted a 
method by which two or a thousand 

pieces of glass pipe could be joined into a 
continuous piece. Corning has worked 
out a high-frequency electrical welding 
process that literally sews glass with fire. 

It has these advantages: 1) It's faster 
than old methods. 2) It makes a smooth, 
transparent joint,just as strong as the pipe 
itself. 3) With the new portable welding 
equipment it may soon be possible to go 
into a food or chemical plant and install 
continuous glass piping right on the job. 

Welded glass pipe isn't available now 
except to certain war plants. But it's an-

MAY, 1944 

other interesting development that points 
to a greater use of glass when some of the 
present restrictions on production are be
hind us. Others are a new type of glass so 
resistant to thermal shock that it can be 
heated cherry red and then sprayed with 
icewaterwithout breaking;"ribbon glass" 
in sheets almost as thin as cellophane;and 
a new method by which accurate shapes 
of almost any size or description never 
before possible in glass can be quickly 
formed.Glass is going to play a major ( 
role in post-war.And Corning will be 
there with what it has learned during 
the war plus a background of nearly 

a century of glassmaking experience.You 
can count on it. Glass, the material with a 
sparkling future, will keep full pace with 
your own sparkling future as an engineer. 
Corning Glass Works, Corning, N. Y. 

CoRNING 
----means---
Res earch in Glass 
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(Continuen from Page 8) 

)( 

Fig. 1 

E. 

)( 

If we substitute the value of n_Jx from ( 5), we get 

11, b-a 
(7) x dx = -- \2a + b - a - _jxJ . 

2 

Obviously, if n is made sufficiently large, ( b - a) will 
be much larger than __jx for a finite value of n. Thus 
the value of the definite integral ( 4) is 

Jh b-a 1 
(9) x dx = -- ( a + b) = -(b2 - a2 ). 

2 2 

This same integral may be evaluated by consid
ering the integral as representing an area. Line OX 
in Fig. 1 shows f ( x) = x plotted against x. Then 

J\dx 
is equal to the shaded area under the line OX between 
the ordinates erected at x = a = OA and at x = b 
= OB. From the geometry of the figure 

AB= b-a 
BC= AD= a 
CE= b - a. 

Adding the area of the triangle COE to the area of 
the rectangle ABCD, we get 

11> 1 1 
x dx = - ( b - a) ( b - a) + a ( b - a) = -· 

2 2 
(b 2 -a2 ). 

The definite integral 

( 10) 1:2 dx 

occurs almost as frequently as the previous discussed 
integral, especially in the subject of Dynamics. Again 
divide the interval I a, bl into n equal subintervals 
each equal to _jx so that 

(11 ) n! lx = b - a. 

Applying the funda~ental Theorem to ( 10), we get 

(12) f ~2 dx = a2 Ax + (a + !lx) 2!1x + (a + 
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2..1x)2.Jx ... (a+ [n-1].1x) 2L'.lx=..1x [a 2 + (a2 + 
2a.Jx + .Jx2 ) + ( a2 + 4a..1x + 4Jx2 ) . + . .. + ( a2 + 2a 
[ n - 1 l..1x + ( n - 1 )2Ax2 ] = L.1x [ na2 + 2a.Jx(l + 
2 + 3 + ... + ( n - 1)) + _jx2 ( l2 + 22 + 32 + ... 
+(n-1)2). 

The set of terms 1, 2, 3 ... , ( n - 1) form an arith
metic progression of ( n - 1) terms. Then by equa
tion ( 2 ), we get for their sum 

n(n-1) 
( 13) I+ 2 + 3 + 4 + ... + ( n - 1) = ---. 

2 

By equation ( 3 ). we get 

( 14) 12 + 22 + 32 + ... + ( 11 - 1 )2 

(n - 1) (2n - l)n. 

Substituting for 

1+2+3+ ... +(n-1) 

1 

6 

and 
12 + 22 + 32 • •• + (n - 1)2 Ill equation 

( 12 their values from equations ( 13) and ( 14 ), we 
get the definite integral 

~ 11, 1 
( 1.,) x 2 dx = In a2 + an_Jx ( n - 1) + -

a 6 
.1x2 (n - 1) (2n - l)n/__jx = n..1x Ja 2 + a(n!lx -

_Jx) ( a + ~ .! n Ix - ~ .Jx l)] 
3 I 2 f • 

Substituting the value of n__jx from ( 11) 111 ( 15 ), we 
find. 

f. h 

( 16) x" dx = ( b - a) 
I 

I a 2 + a(b-a-Jx) 

1 I 1 
(a+ - b - - a - - __jx) !. 

3 3 6 

If n is made large enough, ( b - a) will be much larger 
than _Ix, so that _Jx may be dropped in the last equa
tion. 

(17) 1:2 dx = (b - a) \a 2 + ab - a2 + 

1 1 
- ( b2 - 2ab + a 2 ) l = - ( b - a) ( b2 + ab + b 2 ) 

3 3 
1 

=- (b" - a'1 ). 

3 

This is the same value as that given by the integration 
formula. 

h . 1J dx 
mtegra - is very important in the 

" .. 
The 

x· 

study of electrostatics and magnetostatics. This in
tegral may be found by a process similar to that used 

in finding the value of the two integrals discussed here. 

This integral is left for the reader to try out his 

mathematical knowledge on. Outside of these three 

integrals, this method of evaluating definite integrals 

becomes very complicated and almost impossible. 

THE MISSOURI SHAMROCK 



~ 2 "MUST" books for you! 
From the Higgins library come these two fascinating 
volumes - guaranteed t~ instruct and ente~ta!n stu
dents and professionals ahke. Your nearest Higgins Ink 
dealer ·has them ... 
or write directly to 
us. 

SCRIPT ond MANU
SCRIPT1 32 distinctive script 
alphabets. 10 pages af 
engrossing make this folio 
o prized paueuian af 
professionals and students. 

Each 50c 

CARTOONING1 Haw pro
fessional cartoonists "get 
that way" - 60 wonder
fully illustrated pages of 
techniques used by Amer
ica's tap flight comic strip, 
gag, and political car• 
toonists. Also a chapter on 
the theory of humor. 

Each $1.00 

HIGc1ns LNK ,:n.: l,Nt;, 
'• 

2il .NI.NTH /iT., IH\1111/iL Y.N Ii, .N. \'. 

A Negro country preacher, who was strong on vis
iting the female members of his Rock, was traveling 
along the road to the home of one of his congregation 
when he met the small son of the lady member. 

Parson: "Where's your mother?" 
Boy: "She's home." 
Parson: "Where's your paw?" 
Boy: "He's home." 
Parson: "Tell 'em howdy fuh me." 

Two men were engaged in repairing telephone lines
near the home of a devout spinster. At one point in 
the reconstruction the spinster was shocked no little 
and quite some at the language she overheard one of 
them use. Whereupon she addressed the company in 
no uncertain manner. Tht: company demanded a re
port from the foreman. This he gave as follows: 

"Me and Bill were on the job. I was up on the pole 
and accidentally let the hot lead fall down Bill's neck. 
Bill looked up and replied, to-wit, and viz., as follows: 
'You really must be more careful, Harry.'" 

Porter: "Carry your bag sir?" 
Gooch: "No, let her walk." 

It's getting hard for a girl to make a living these 
days with boys calling up and asking what nights she's 
free. 

MAY, 1944 

EASY-TO- READ 

Extra sturdy tape and reel designed for highway, 
railroad and survey work. Deep etched markings, 
easy to read and most permanent. See it at your 
dealers and write for catalog. 

( Continued from Page 18) 

first screen grid tubes available for general use in the 
United States, and was intended for dry cell operation. 

While this article gives by no means a complete 
picture of the receiving tube field dur!ng early ye~rs, 
it does cover some of the most interesting tubes which 
were developed and mentions others. With the excep
tion of the VT-I, VT-2 and VT-4B, no mention has 
been made of Western Electric tubes, since they were 
intended primarily for government use and telephone 
repeater work and at no time were widely available 
for amateur use. 

I have most of the tubes described in this article in 
my collection of antique tubes and radio equipment, 
and eventually hope to have them all, as well as many 
others, since my goal is a comprehensive collection, 
showing the development of tubes from the first crude 
beginnings to the modern, highly refined tubes in use 
today. The collecting of tubes is a fascinating hobby, 
for the development of tubes parallels the development 
of radio itself. 

I would appreciate hearing from any person who has 
antique tubes he would trade, sell, or give away. My 
address is: 

Edward Vaughan Phillips 
202 Th illy A venue 
Columbia, Missouri 
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Seeing women replacing men 
In many an occupation 

Starts a fellow to asking them 
For a rational explanation 

What work did they do before, and who 
Now does what the women used to do? 

• 

We're waiting for the painted-on stockings fad to 
extend to bathing suits. 

Gwendolyn: "I had a date with a general last 
night." 

Madeline: "Major general." 
Gwendolyn: ''Not yet." 

Pardon me for slapping your . face, but I thought 
you were trying to steal my sorority pm. 

Beesley: "See that girl? That's my girl." 
Robinson : "Un-huh. Good-looking fur coat she's 

wearing." 
Beesley: "Yeah, I gave her that." 
Robinson: "Pretty hat, too." 
Beesley: "Yeah, I gave her that." 
Robinson : "Boy, what a sparkler she's wearing." 
Beesley: "Yeah, I gave her that." 
Robinson : "And say, that's a cute little kid she has 

with her." 
Beesley: "That's her brother." 

"I see you had a date with Jim Eberhardt." 
"No, I tore my dress on a nail." 

An Engineer, inviting a friend to his wedding an
niversary, explained how to find him in the apartment 
where he lived. "Come to the seventh floor," he said, 
"and where you see the letter 'D' on the door, push 
the button with your elbow, and when the door opens 
put your foot in it." 

"Why do I have to use my elbow and my foot?" 
asked his friend. 

"Well, for heaven 's sake!" exclaimed the Engineer. 
"You're not coming empty-handed, are you?" 

Gooch ( in EE lab): "Eberhardt, grab the end of 
that wire." 

Eberhardt ( just in from ME lab for a B. Session): 
"All right, I've got it." 

Gooch: "Feel anything?" 
Eberhardt: "No." 
Gooch: "Well, then, don 't touch the one next to it. 

It's got 50,000 volts in it." 
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blame FRED REAGEL 

Another impediment to marriage nowadays is the 
increasing difficulty in supporting the government and 
a wife on one income. 

A man went into a bar and ordered a Martini, drank 
it, chewed the bowl of the glass up, and threw the 
stem over his shoulder. He continued this for about 
six Martini's and noticed that the bartender was star
ing at him. 

"I guess you think I'm crazy, don't you? " he asked. 
"I sure do," replied the bartender, "the stems are 

the best part." 

A lady swimming champion visiting the Piffie ranch 
near Cactus Center, discovered a secluded pool one 
day when tramping solo, and decided to take a dip 
au natural. 

Hardly had she executed a swan dive and had be
gun the American crawl, before a young'un appeared 
on the bank and started the process of tying knots 
in her outer garments as well as her unmentionables. 

Naturally exasperated and unable to stop the wrong
doing from the center of the pool, she mudcrawled to 
the banks where an old wash tub lay half submerged 
in the water. Holding the wash tub in front of her, 
she advanced toward the young brat and demanded, 
"You little devil , do you know what I am thinking?" 

"Sure lady, you are thinking that tub has a bottom 
in it ." 

Pedestrian: A man who has two cars, a wife and 
a daughter. 

Dan Miller : "How many drinks does it take to make 
you dizzy?" 

M. U. Coed: "Two, and don't call me 'Dizzy.'" 

It's all right to tell a girl she has pretty ankles, but 
don't compliment her too highly. 

A college graduate is a person who had a chance to 
get an education. 

A fraternity had sent its curtains to be laundered. 
It was the second day that the house had stood un
veiled. One morning the following note arrived from 
the sorority across the street: 

Dear Sirs: May we suggest that· you procure cur
tains for windows. We do not care for a course m 
anatomy. 

The chap who left his shaving to read the note 
answered: Dear Girls: The course is optional. 

THE MISSOURI SHAMROCK 
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