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Harnessing the Power of Niagara 
For thousands of years, water had roared over Niagara 
Falls at the rate of about 200,000 cubic feet per second 
-representing enough power to supply the annual re
quirements of 24,000,000 average homes. This enor
mous p0wer continued to go to waste until ... 

In the late 1880's, a group of world-famous engineers 
began to study the problem of harnessing the vast power 
of Niagara Falls. 

A bitter controversy raged for years as to whether 
altemaiing or direct current should be used. George 
Westinghouse, the world's greatest authority on alter
nating current, vigorously supported the a-c system. 

Then,attheChic.agoWorld'sFairin1893,Westinghouse 
demonstnted the unqualified supremacy of the poly-

phase system for the generation and transmission of 
alternating current electricity. 

In October of that year George Westinghouse won 
his famous "battle of the currents"-and received the 
contract for three 5,000-horsepc,wer polyphase genera
tors to be installed at Niagara Falls. 

These world's largest a-c generators had to be en
gineered from the ground up. But within two years, the 
three mammoth units were placed in operation. And a 
year later electric power was supplying the needs of 
Buffalo, N. Y. . .. 20 miles away! 

It was a major victory for mankind as well as for 
George Westinghouse-for it set the pace for power 
development all over the world. 

TODAY-The Westinghouse Electric Corporation supplies much of the 
world's needs for the generation, transmission and utilization of electric 
power. For instance, throughout the world there are Westinghouse 
water-wheel generators with a total capacity of more than 12,000,000 
kva. In addition, steam and engine-driven generators, with a combined 
capacity of many more million kva, proudly bear the Westinghouse 
name plate. 

Tuqe in: TED MALONE, Monday, Wednesday, Friday, 11:45 am, EST, American Network. ·· . ·, . .. • . .. .. 



Another iob for 
a coke ovenl 
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0 THAT bad tooth has to come out. 
Wh~t's it got to do with. a coke oven? 

Listen to your dentist: · "Nothing to 
worry about ... we'll shoot a little novo
cain in there and you won't feel a thing." 

Novocain. The wonderful drug that robs a tooth ex-
traction of its terrors and its pain. · 

That's where the coke oven comes in. For coke ovens 
are responsible for toluene, which is used in the synthesis 
of novocain. 

~odern Koppers coke ovens collect and preserve the 
p~1celess products of coke-making ..• the tar, the light 
oils, the gases that used to be wasted. 

From these products American chemists and manufac
turers today are making not only novocain but hundreds 
of precious things vital to health, safety: and comfort. 
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Koppers has designed and built the majority of all the 
coke ovens in America •.. as well as many of the process
ing plants which refine the numerous products that 
.result from coke making. 

Koppers does other important jobs, too. It treats mil:. 
lions of feet of timber every week with preservatives. It 
produces chemicals from coal. It makes piston rings 
propelle~s, couplings, protected metal sheets, bitumin: 
ous coatmgs, mothproofing preparations. It paves roads 
and streets with Tarmac. It manufactures .roofing ma-
terials. · 

It is the application of these chemical and engineering 
skills to such a wide variety of fields that has made 
Koppers "the industry that serves all industry.'' 

The industry that serves all industry 

KOPPERS 
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about a company which may 
figure in your future 

• AFTER concluding your studies, you may 
wish to' join an industrial company such as 
ours; or you may make a connection where 
you will use fuels, oils, greases, cutting fluids, 
liquefied gases, or the many chemicals that 
come from petroleum. In either case, it should 
be to our mutual benefit for you to know who 
we are, where we do business, and something 
of our operations. 

Our corporate name is ~tandard Oil Com
pany (Indiana), and the Indiana" signifies 
our origin. We were born and raised in these 
north central states. From them we have 
spread out either directly or through subsidi
ary companies until now we market in 40 of 
the 48 states. We market in 15 of these states 
under the Standard Oil name. We are not 
connected by affiliation, by management, or 
by directorships, with any other Standard Oil 
company. 

Competition benefits oil industry
and public 
We are one of the country's four largest 
petroleum companies and do about 8 per cent 
of the domestic business. The industry is 
keenly competitive, which keeps us on our 
toes to hold the pace in technological prog
ress, and to provide up-to-date service facili
ties. Our current building program calls for 
the expenditure of about $150,000,000 just 
as fast as the materials can be made available. 
Some of this investment will go to enlarge 
our engineering and research facilities. 

Pipe lines carry crude oil from several 
hundred fields in which we operate more than 
6800 owned wells, and purchase oil from 
more than 1000 others. Nearly 12,000 miles 
of pipe lines which we own, and many miles 
owned by others, transport our crude sup
plies and petroleum products. Water-borne 
traffic totals more than 11,300,000,000 barrel 
miles annually, requires us to own eleven 
tankers and some 40 tugs and barges. 

Wide territory coverage 

About 26,000 retail outlets receive their stock 
in trade from 12 refineries, located in Illinois, 
Missouri, Kansas, Wyoming, Utah, Texas, 
Louisiana, Georgia and Maryland.Bulk plants 
number in excess of 4400, and there are 46 
ships, barge and pipe line terminals. 

All of the refineries have laboratories. Un
der construction near our Whiting, Indiana, 
refinery, close to Chicago, is the greatest of 
them all-a huge research plant which will 
employ about 1200 scientists, technicians, 
and helpers. 

From the foregoing you can readily see 
why, among our 36,000 employees, there are 
technologists in numerous categories-chem
ists, physicists, engineers, geologists, entomol
ogists, and others. They busy themselves in 
congenial pursuits, and have 
at their disposal all the equip
ment and facilities that mod
ern science can dream up. 
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Editorial 

This year, as in years past, the editorial for the October issue of The Missouri Sham, 

roe~ is addressed primarily to the incoming freshmen of the Engineering School. We, 

the students who have been here in semesters past, welcome you to our school. We 

call it "our" school because we, and especially those who have gone before us, hav~ 

helped make it what it is today. We are not attempting to •·sell you'-' on this school 

in your first days on the campus. You have made it clear to us that when you se, 

lected this place to pursue your studies it was the school of your choice. But we are 

proud of our school, of its scholastic record, of its traditions, of 1.all that it stands for 

in its many and varied ways. All that this school stands for depends for its future 

upon you entering freshmen. For you to drop the ball along the way will lead to 

destruction of whatever has been built up in the past. There is nothing that will de, 

grade a school standing faster than a poor spirit and a poor scholastic standi!ng. One 

year of indifference will take four to six years of doubly hard work to correct and 

bring back to normal. Fellows, don't think that your spirit and cooperation will not 

be missed because of the large number of students. The spirit and cooperation cf 

each individual is required to make any project a success. 

There are, to us, no finer professors anywhere than here, but they can do no good 

to a school that has no school spirit. With all their books, all their lectures, and all 

of their advice they can not make the spirit move within you. You, the student, must 

do that by yourself. Any professor that you ask will help you in any way possible 

regardless of the nature of your problem. 
We, the upperclassmen, don't expect you, the incoming men, to carry the ball by 

yourselves. We do want you to prepare yourselves to carry on the old tradition 

where the seniors leave off. To do this, now is the time to get into "everything" pos, 

sible. By this we mean dig into that schoolwork first. Then in your spare time, pitch 

!in for the Engine Club and Shamroct take in those football rallies, join worthwhile 

organizations, go to student meetings. Don't wait for someone to come after you; 

ask about these things yourself! The University of Missouri will mean so much more 

to you and to everyone when you yourself become "school spirit personified." 

We believe that our school is the best in existence. It is up to you to help us t,J 

keep it that way. 
-J. Eberhardt 
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Building · An Air Base 'At Truk 

The author, formerly a 'N._aval ensign, is pictured· in 
worl{ing togs at T rul{. 

Seabees built most of the air bases in the Pacific the, 
ater, but only one naval air base was built by a construe, 
tion battalion after the end of the war. This base was 
at Truk, once mighty Japanese naval and air base, _and 
was built by the men of the 29th Naval Construction 
Battalion. Truk had once been the key to Japanese de, 
fense and offense in the Jap reach eastward across the Pa, 
cific, but, after enduring the onslaught of two carrier raids . 

. by the famed Task Force 58 and the constant rain of 
bombs from the daily flights of the 20th Air Force, it 
ceased to exist as a threat to American power. Although 
it would have been · almost impossible at war's end -co 
capture by ·direct frontal assault, it was nevertheless im, 
potent as an operating base. Not one of its four airfields 
was in operating condition, and not one drydock, machine 
shop, fuel tank, or other fleet supporting facility was 
intact. 

So it fell to the 29th Seabees either to repair enough 
of the Japanese facilities or to build new facilities to such 
an extent that Truk could become an outlying support, 
ing auxiliary to the great naval base at Guam. The 
latter choice was made, inasmuch as it actually involved 
less work to b_uild than to repair. 

In undertaking such new construction . we were con, 
fronted with new problems which offset to a great de
gree the absence of many of the wartime operating prob, 
lems. True, we were not working under the strain cf 
enemy fire, nor was there the urgent; demand for speed. 
But there were difficulties, such as the shortage, of per, 
sonnel due to the Navy's rapid demobilization program, 
the absence of "combat loading" plans on the supply 
ships, the lack of interest shown not only by our own 
men but all up and down the chain of command. Then, 
too, there remained the problems which always beset 
Seabees-mud and rain, the feeling on the part of th~ 
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line command that they, the line, knew engineering prin, 
, ciples better than the Seabee officers. 

Our battalion landed at Truk on the 29th of Novem, 
her, 1945, from the Philippine Islands. Our constru.:, 
tion equipment. was to have arrived from Guam at the 
same time. ·some of it had-carryalls, · Toumapulls, 
trucks, Northwest power units for cranes, shovels, et al., 
and bulldozers. But that portion which had not arrived 
included rock crushers, compressors, booms and dipper 
sticks for the Northwests, dynamite, wagon drilfs-:it1 
short, all that was necessary to set up quarry operations. 
We had all the equipment we needed to move crushed 
rock, but no crushed rock and no method to obtain 
crushed rock To top matters off, we arrived during the 
winter rainy season, and our first month was spent for 
the large part in pulling each o~her out of the mud. We 
did contrive to use on our own power unit a half ,yard 
dipper stick taken 'from a Jap pre,war Northwest, Jap, 
anese one-cylinder crusl:i.ers, and Japanese picric acid ex, 
plosives, which produced ei;iough rock to patch up roads. 
Finally with the arrival of (a) dry weather, (b) the rest 
of our equipment, and (c) replacements for some of the 
two hundred men we had lost through demobilization, 

Blasting .at 29th Seabees quarry. ~'uarry was located 
less than a quarter mile from e,:id of airstrip, which made 
short-haul operations possible. 

THE MISSOURI SHAMROQK. 



all of which came by the first week in January, we were 

able to begin construction work on the airstrip. This 

immediately became the Number One Priority job, and 

remained so until the battalion was inactivated in May. 

To build a naval' air base it is necessary not only to 

build an airstrip, but also to complement it with quarters 

aQd messing facilities for officers and men, electrical dis, 

tribution, water supply, ship's service and recreational 

facilities, dry storage facilities, fuel storage, roads, build, 

ings, and automotive and machine shops. The Navy 

would most likely fail to appreciate an enumeration of 

and specifications for such facilities. Suffice it to say that 

a base was built. In the construction of much of the 

base, Japanese labor was used, under the supervision 0f 

Seabee bosses. The Japanese, inci<;ientally, turned out 

to be excellent craftsmen, and learned quickly. They 

were especially valuable in the construction of Quonsets, 

both large and small. 

Since .about the only job at Truk involving much real 

engineering was the airstrip, I shall limit my destriptioa 

of the other jobs to a few remarks. All buildings on 

Truk necessitated special design consideration in order 

to keep the rain out, as it had the annoying habit of 

coming in horizontally. ·We encountered an acute short, 

age of 2x4's and other framing lumber, but we had plenty 

of portland cement. Therefore, all the Quonsets had 

concrete decks, and . we used the Stran Steel floor joists i:1 

place of 2x4's for other construction. The only special 

problems involved in such utilization were the difficulty 

in cutting it (a Jap with a hack saw solved this admirably, 

even if it took him all day to cut one piece), and the 

difficulty of joining pieces, which was accomplished both 

by using bolts and plates and by . electric welding. 

Construction work on the airstrip itself could be di, 

vided into four main categories, namely---drainage, base 

·· cour~e construction, laying the grade course, and finish 

grading. We shall consider them in that order. 

Drainage was extremely important in the construction , 

of our particular strip because the strip ,;.as to be built 

Crushed roe~ for bctse course was laid and graded in 
one operation by er ouinapull. er WO er ournapulls wor~
ing eight hours per day spread the twenty,f our hour 
output of two portable roe~ crushers. 
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Loosening submarine coral by blasting. Subsequently 
coral was excavated by two draglines li~e the one at right. 

on a sedimentary plain just slightly above sea level, r,o 

that without proper drainage the strip w9uld soon have 

become the swamp which it originally was. This was 

demonstrated by the fact that portions of the Japanese 

strip which had originally existed there would sink int:) 

the mud if anything heavier than a two and a half ton 

truck happened to occupy one place for long. ·We were 

able to drain the area by digging a ditch on the landward 

side of the strip and connecting each end with the ocean. 

This effectively lowered the water-table level to tide 

mark. . This ditch was dug by means of a dragline "walk, 

ing" across the swamp on a matted platform. 

The base course was of crushed rock, which was quar

ried not more than a quart.er of a mile. from one eni;l of 

the strip. The rock was a slate-colored basalt and excel, 

lent for our purposes. Compressors, wagon drills, and 

dynamite crew worked on a ledge about two hundred 

feet above the base of a cliff, a hydraulic rigged bulldozer 

pushed the loose rock over the edge. At the bottom, 

Northwests loaded the rock onto 2½ yard trucks, which 

hauled it to two crushers, located nearby. The crushed 

rock was stockpiled by the crushers, and was hauled onto 

the strip and spread to grade by Tournapulls and carry, 

alls (also called scrapers, pans, etc. "A rose by any 

other name would smell.") It was necessary to operate 

the two crushers around the clock in order to work two 

Tournapulls and three pans eight hours a day. An in

teresting accident to the quarry operations, 'revealing the 

ruggedness of the Caterpiller D-8, occurred one day when 

the dozer that pushed rock over the edge decided co 

follow the rock down. The operator did not agree with 

this decision and stayed at the top. The big "cat" landed 

on its back, still running. The only damage consisted 

of broken hydraulic lines and a locked gear. After ·suit, 

able repairs, the "cat" returned to its job, as good, it 

seemed, as new. 
By far the most interesting aspect of construction of 

the Truk strip, especially to one who has never seen coral 

used as a finish grade course, was the excavation and lay, 

(Continued on Page 26.) 
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Education Outlives the Sheepskin 

The graduating engineer often enters industry with 
little or no appreciation for the variety and multitude of 
engineering and non-engineering problems which will 
confront him in his professional position. The writer 
is of course unable to speak for all positions in even his 
own field, chemical engineering, but is of the opinion 
that to be forewarned is to be forearmed, and therefore 
hopes to touch on some conditions of • which he should 
have been aware before leaving college. 

This is not meant to be a comprehensive discussion of 
the subject-that would fill volumes. This article is mere, 
ly meant to point out that scholastic and industrial prob, 
lems differ drastically. Neither is this meant to imply 
criticism of teachers. The writer recalls many times 
when he was advised of such professional difficulties as 
are to be enumerated, but at the time all such things 
seemed to be of minor importance. 

A professional engineering position may well be di, 
vided into three main fields of endeavor: 

( 1) The theoretical ( or 'matp.ematical). 
(2) The social (or "convince the other man before he 

convinces you"). 
( 3) The practical ( or mechanical) . 

No one of these categories can be singled out as being 
most important. In general, each task at hand requires 
all three in varying proportions. On any particular 
project the theoretical aspect usually comes into use first, 
followed by the personal contacts and social aspect, which 
are in turn followed or (usually) joined by the practical 
work on the project. 

For example, assume that you are an engineer in an 
organic chemicals plant and you have conceived the brilli, 
ant idea of an improved mixer-reactor for liquids. It is 
wise to be certain that someone hasn't thought of your 
idea long ago; standard equipment catalogs will be found 
to contain many of your initial ideas.1 
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The next question arising is: "Can it be done?" Nat
urally it is up to you to figure that one prior to blurting 
it out to someone a little brighter than you. 2 

Can your ide<1- be economically justified?3 Here is where 
good guessti.mation comes in handy when evalua;ing a 
new procedure or proposed piece of equipment. This 
i:s also one of the few times your slide rule will receive 
a good workout. 

Assuming your idea has passed the above requirements, 
now is the time to spring it upon a waiting world( you 
hope). This is not merely a matter of announcing to the 
boss that you have had a brainstorm; to the contrary, the 
announcement of your idea's birth will in all likelihood 
consist of a letter to one of your superiors, with carbon 
copies aplenty to all interested persons and files. The 
letter must be clear and concise, and it should briefly 
review the idea, its feasibility, justification, etc., and if 
necessary include sketches.4 

· For the time being the matter is out of your hands. You 
are now free to turn your attention to projects already 
underway (said projects having undoubtedly been orig, 
inated years before). Meanwhile, the customary red 
tape enmeshes your idea. If it is only a fair idea it will 
be pigeon-holed indefinitely, since there are always plenty 
of ideas more worthwhile working on. If it is a good 
ictea, it may or may not be deferred, depending upon 
whether or not: 

( 1) It happens to hit some executive "just right" (see 
Footnote 4) and thus receives his support. 

(2) It happens to be a possible solution to a problem 
already under scrutiny. 

( 3) There happens not to be a surplus of more lucra, 
tive ideas already on the waiting list. 

If your mixer-reactor is really an excellent idea you may 
expect "prompt" action. That is to say, a request for 
funds for development and · experimental work will be 
written in the next year, preliminary experimental plans 
will be drawn (by older and wiser heads than yours, 
friend!), laboratory tests will be conducted, and full 
scale plant test work may possibly begin in about two 
years. The administrative work of a corporation, like 
God's proverbial mills, grind · slow, but also exceedingly , 
fine.5 · 

About this time "category 2," the social aspects of the 
problem, will probably come into prominence, since the 
boys all up the line will suddenly come fo life on the 

1. Patent infringement is somewhat universally frowned 
upon . 

2. It is permissible to . have foolish ideas if you do not 
advertise or act upon them. 

3. Manufacturers are seldom addicted to backing los, 
ing propositions. 

4. Industrial executives are not prone . to appreciate long 
and rambling letters. 

5. Patience is a laudable virtue in such matters. 

THE MISSOURI SHAMROCK; 



"new" idea. All will have their own personal ideas on 

how the plant scale experimental work should be carried 
out. Rest assured their ideas will vary from the orig, 
inal plans (on which your appropriation was based, in, 

cidentally). Take care not to avoid helpful and con, 

structive suggestions. You will undoubtedly receive ex, 

tremely relevant observations from older and more ex, 

perienced minds, but you must be adept in winnowing 

constructive suggestions from unconstructive ones, and in 
tactfully avoiding having to carry out "bum" ideas origi, 

nating from those not acquainted with the fine details of 
your problem.6 

With the details of deciding the "how" of the matter 

settled, you are now ready to begin mechanical and ex, 

perimental work in earnest. Do not expect your work 

to proceed unhampered by other people, although any 

hindrances are usually placed upon you unintentionally 

or through necessity. For example, there is a perennial 

paucity of mechanics in industry, and invariably just 

when you want your equipment installed someone else has 

been around first with a hot job of his own, so-no avail, 

able mechanics. This may call for a little smooth talk 
' and a few shady jokes passed on to the mechanical fore, 

man. Nothing is ever gained by blustering about the 
matter. 

The equipment is now installed and you are ready to 

begin experimental work. Exceptional will it be if you 

are able to run plant scale tests without installing the 

equipment right in the main flow of in-process material. 

This is standard procedure, known as "using experimental 

equipment on a full production basis." This action, while 

usually not successful at first in producing salable pro, 

duction, of ten succeeds quite admirably in bringing about 
a certain degree of hard feeling. 

Invariably the first trials do not work out. You may 
find that, in spite of all your well-founded designs, your 

equipment lacks capacity, needs insulating, and needs 

better agitation to produce a standard quality product 

or to cut yield loss due to incomplete reaction. Further, 

more, the control chemists insist that your equipment is 

degrading the finished product! 
So out of service it comes--with experimental work 

hardly begun. After all, you , have been endangering 

plant production. You must now enlarge the device, in, 

sulate it, and design and install a better and less con, 

taminating means of agitation than that supposedly-treated 
wooden paddle. And of course-"no mechanics avail, 
able." 

As for insulating material, why, that's a "six-week 

delivery item." And stainless steel; the purchasing agent 
"hasn't seen any of that for four years!! Is there any?" 

The net result is that you comb the country by means of 

telephone, telegraph, automobile, airmail, and Indian 

runner until you locate the desired material. 

Just now, as you are ready to start work again (no 
mechanics available) you make the discovery that you are 

fast approaching the last dollars of the funds originally 

6. Concise and forceful facts and figures make good con, 
vincers. 
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appropriated for your work. A second appropnat1on 
request is submitted and after some explaining "why"

you get the money. 
This time the plant is going to watch you closely. You 

are "requested" to furnish an analyst to keep an eye 

on your gadget's production quality. All to no avail-

this time it doesn't run at all. Seems the insulation cer

tainly saves heat. So much, in fact, that your new close

fitting stainless agitator expands and jams, shearing shafts 

and breaking chains and sprockets. And, since produc

tion cannot be halted while the damage is repaired (no 

mechanics available), out comes your equipment (me

chanics available for this!) .7 

By this time you are the recipient of black looks from 

all sides. Small wonder. How can the plant produce 

Product X if you keep gumming up the works? True, 
there is some small consolation in the thought that when 

the equipment does work (and saves time, labor, mainte

nance, etc.) all will be forgiven. Everyone will be all 

smiles. "Fine work, fella. I knew that was a good idea 

all the time." 
But for now, you must decrease the agitator size and 

try again-and again-and again. After what seems 

eons later, and after several more extensions to your 

budget, the great day arrives without warning. Your 

brainstorm really does what it is meant to do. 

The only task remaining is the writing of the formal 

report, but this should be easy-for you. After all, this 

was your baby all the way through. You really know 

the entire story. 

Consequently, the day before you are scheduled to be, 

gin writing the report (which will undoubtedly fall in 
the select group of "one-inch" reports by this time) you 

receive word that effective immediately you are trans

ferred to some other one of your company's plants. .'\ 
novice (on "your" job, at least) gets the task of writin;s 

"your" monumental report. 

After your eq~ipment is installed and operating prop

erly, keep an eye on it. Operators, being human beings, 

find ways of doing things with the least possible effort. 

For example, many a machine has developed bad bearings 

when continually left running empty-all because the 

''off" switch is hard to reach.8 

I trust that none of you will assume that this is a con

demnation of present industrial practice. The tale just 
related is pure fiction, BUT-the types of difficulties 

enumerated do occur entirely or in part on any develop
mental job, whatever it is or wherever it may be. Care-

' ful planning and design will avoid many pitfalls, but you 

may . rest assured that nothing ever works right on the 

first trial. No one really expects it to, despite all the 

words to that effect. That is why you, the engineer, are 

a worthwhile investment. It is your job to get rid of the 

''bugs" in the process or equipment. And, despite ail 

the hard work, fast talking, and delays you have to en-

7. Persistence is also !l virtue. 
8. Moral: Follow-up. 

(Continued on Page 24.) 
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Television Receivers 

Editor's Note : 
'The author was a student at Missouri from 1942 to 

1944. He obtained his E.E. degree from Illinois in 1945. 

In this article, an attempt will be made to explain the 
basic principles underlying all television receivers, fol
lowed by an illustration of these principles and a descrip
tion of a very simple receiver which gave · fair results. 

The transmission of a picture by television is accom
plished by breaking the image up into small units, called 
picture elements, examining the brightness of each ele
ment, and transmitting this information to a distant point, 
where it is displayed on a suitable viewing device. Since 
this picture information is sent in a systematic fashion, its 
display may be accomplished readily. In the system which 
is in general use today, the picture is "scanned," and 
.the varying brightness of the various picture elem~nts 
transformed into a varying electric current by means of 

. A 8 
Spo+of _,,,-:. --~ 
Light../ · . 

0 

~o¼oceJl~ 

(0.) 

Fig. 1. 
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a photo sensitive device of some kind. This current pro
duces a signal which is amplified many times and used 
to control the electron beam of a cathode ray tube, on 
whose screen the desired picture is displayed. 

'The principle of scanning is illustrated in Fig. 1. The 
method of scanning to be described (the flying spot meth, 
od) is not used today, but it is well suited to an explana
tion of the principles of scanning. Consider the spot of 
light at A, with a diameter equal to the width of the 
line to be scanned. This light is moved at a uniform 

. A B 
E\ec.+ ro-n ,,h ----
Beo.."M .../ 

C D 

(b) 
Fig. 1. 

speed along the line from A to D. As it moves along, 
the amount of light reflected from the image and falling 
on the photocell varies with the brightness of the image, 
thus producing a current in the photocell circuit which 
varies with the brightness of the image. The signal bO 

produced is called the video signal. In the case illustrated, 
Fig. 1 (c) shows the variation of the cell current along 
the iine AD. If' the electron beam in the cathode ray 
tube shown in Fig. 1 (b) is made to vary with the photo
cell current, the brightness of the spot on the screen will 
vary in proportion. If the electron beam is now moved 
back and forth across the screen in exact step with the 
beam of light at the transmitter, an image at the trans
mitter will be reproduced on the face of the tube. Merely 

Pho+oc e II C \Jr re"' l 

I I 
(C) 
Fig. l. 
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moving the spot of light back and forth along AD would 
only reproduce a single line of the total picture, so it is 
necessary in addition to move the light from the top to 
the bottom of the image. If the rate of vertical travel 
ii: made much less than the· rate of horizontal travel, the 
picture will be formed of a series of horizontal lines whose 
brightness varies according to that of the image being 
transmitted. In the standard transmission set ~p by the 
Federal Communications Commission, the spot is moved 
:from left to right 15,750 times a second, and from top 
to bottom 60 times a second. From this it can be seen 
that there are 262½ lines formed for each vertical sweep. 
By means of a system called interlacing, which will not 
be discussed here, this scanning is equivalent to forming 
the picture from 525 lines repeated 30 times a second. 
The portion of a picture formed by a ' si:ngle horizontal 
scan is called a line, while the picture formed by one 
vertical sweep is called a frame. Thus the standard pic
ture is composed of thirty 525_ line frames per second. 
In practice, the scan from right to left is made :very 
rapidly, and a signal is sent from the transmitter to shut 
off, or "blank" the receiver during this time. In a simi
lar manner, the scan from bottom to top is made rapidly, 
and the receiver is also blanked during this time. The 
actual time of blanking is approximately one twelfth of 
the time required to scan a line, or frame, ~hichever the 
case may be. The standard television picture is rectangu, 
lar, with the long side horizontal. The ratio of tli.! 
lengths of the horizontal and ·vertical sides is four to three. 

As has been mentioned, the fundamental picture ele, 
ment is a spot whose diameter is equal to the thickness 
of a line. Thus, for a 525 line picture, there are 525x525, 
or 275,625 picture elements, and for 30 ~rames a second, 
30x275,625, .or 7,268,750 picture elements per second. 
The signal produced in scanning such a picture has fre, 
quency components much higher than the number of 
picture elements per second, but it has been found in 
practice that if all of the frequencies up to about 4.25 
megacycles (millions of cycles per second) are used, the 
picture is nearly perfect, and· the use of higher frequencies 
produces little improvement in quality. The lowest fre, 
quency of any impprtance in handling the picture is the 
frame rate, or 30 cps. Thus, in order to handle a full 
definition, 525 line 30 frame picture, it is necessary for 
the entire transmitter-receiver combination to pass a band 
of frequencies extending from 30 cps to 4.25 me. The 
major problem in designing and building television -re
ceiv: rs arises from this wide range of frequencies which 
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must be accommodated. Special amplifiers are required, 
and the gain per stage becomes low, increasing the cost 
and power consuII)ption, since many more stages are re
quired to give the same gain as in more convf;!ntional 
circuits. 

All of the preceding discussion of frequencies has been 
, concerned with video frequencies. As for radio fre, 

'. quencies involved, · by using a so-called ''quasi s1ngle side, 
band" system of modulation, it is possibl~ to transmit the 
4.25 me video signal in a 5.75 me channel. Accordingly, 
the Federal Communications Commission has set aside a 
number of six megacycle television channels in the fre
quency band immediately above 54 me. Within eac½. 
channel, the carriers are arranged as follows : 

1. The video transmitter carrier frequency is 1.25 me 
from the low frequency end of the band. The lower 
frequency side band is cut off sharply at the edge of the 
band, while the upper side band extends upward 4.25 me, 
the highest video frequency transmitted. The audio 
carrier, which is always frequency modulated, is placed 
5.75 me above the edge of the band, or 4.5 me above the 
video carrier. 

In order for the picture to be reproduced clearly, it :s 
. necessary for the electron beam of the receiver cathode 
ray tube to scan in time and position exactly in, step with 
the scanning at the transmitter. To achieve this, it is 
nece~ary to employ synchronzing circuits in the receiver, 
and to include synchronizing signals in the transmitted 
signal. These consist of very short impulses sent at the 
end of each line, and serve to initiate the horizontal and 
vertical sweeps for the cathode ray tube. It has bee 1 

mentioned that the electron beam of the receiving cathode 
ray tube is blanked during the sweep returns by means 

Fig. 3. 
(Continued on Page 18.) 
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Your Engineers' Club 

The author is shown at upper right "participiating" 
in the 1946 Barbecue. 

"The insignia of membership in this Club has its place 

of honor along with Tau Beta Pi and all the rest," said 
Dean A. Harvey, E.E. '34, in his speech at the St. Pat's 
banquet March 16, 1946. 

When the Engineers' Club was first organi;ed in 1882, 
the Engineering School was being intermittently switchd 
from an independent school to a division of the College 

of Agriculture. It was not until 1906 that the College 
of Engineering was officially separated from the College 
of Agriculture. / 

In 1903, the Engineers "discover~d" that St. Patrick 
was an engineer and started the traditional celebration _ 

_ of his birthday, March 17, by cutting classes. Even 
though the celebration in those early times did .not have 

the whole-hearted approval of the faculty that it enjoys 

today, the engineers stuck to their belief and today . the 
St. Pat's celebration is the most colorful and popular 
event sponsored by the Engineers' Club. 

In 1906, the Club sponsored its first official publication; 
a semi-technical journal called the Engineering Quarterly. 
Due to the lack of funds, it was suspended in 1911 but 
revived again in 1923 as tfie "Missouri Shamroc'I{." 

As the Engineering College expanded and progressed 
throughout the years, the Engineers' Club became a fast 
growing and highly recognized organization on the cam, 

pus. The St. Pat's celebration became more elaborate 
each year and the list of activities sponsored by the Club 
increased rapidly. Students became more fully aware 
of the advantages and enjoyment gained by active par, 

ticipation in the Olub and the positions as officers and 
committee members were eagerly sought. 

Today the list of activities of the Club include fall 
and spring dances, numerous club "smokers," picnics and 
"beer busts," technical discussions on engineering topics 
presented by outstanding men in the engineering -prof es, 

s10n, · both educational and commercial movies, and the 
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most popular event-the previously mentioned St. Pat's 
Week. 

The fall dance is held during the first semester and ic 
usually the opening event of the Club activities for the 
year. This <lance offers a good chance to get acquainted 
with the new students as well as renew old acquaintances 
and meet the faculty in a little gayer setting than the 
classroom. 

The Club smokers are held after several of the reguhr 
business meetings. There are always plenty of refresh, 

ments and cigarettes, Of course you can bring that fa, 
vorite pipe or special cigar and discuss the main topics 
of the time or compare notes on the various classes, profs., 
etc. 

At every meeting of the Club, you'll find various sorts 
of entertainment. Some of the most popular are the 
technical talks or discussions. These are usually pre, 

sented by men who have graduated from this college, 

The 1946 Campus Stunt analyzes Dean Curtis. 
. . 
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professors, and other outstanding men in the engineering 
field. 

Another type of entertainment that is heartily enjoyed 
by all is furnished by the sororities and Stephens and 
Christian Colleges. The girls usually present musical 
programs, skits and plays, etc. The attendance at th~ 
meetings is really surprising. 

When there is none of the forementioned forms of 
entertainment, you '11 likely find a good movie or two on 
the program. Typical subjects are the construction of 
the Golden Gate Bridge, Deisel power, the automotive in, 
dustry, steel making, electric power, some new chemical 
process or discovery, and numerous other topics. 

When the leaves come out and the grass turns green, 
the entertainment committee begins to plan picnics and 
other outdoor outings. There are several excellent spots 

, around the country for such aff airs--some aren't even 
on the Hinkson. 

Special care is taken to schedule them so everyone can 
iattend. Some are drag affairs so that it gives the fellows 
a chance to prove to the girls that you don't have to be a 
book worm just because you're in the Engine School. 

Then comes St. Pat's! The plans and work for this 
event begin early in the first semester, but when the actual 
celebration week is over, everyone readily agrees that it 
was time and labor well spent. 

The week starts off by attending services at the Stephens 
College Burrall class in mass. Sunday morning before 
church all contestants in the beard growing contest · are 
inspected. They must be clean shaven. At the Club 
meeting on Wednesday night the program consists of 
a final review of the five top queen condidates. Thurs, 
day evening brings the annual Barbecue and serenade. 
Stag! Here the champion beard grower is chosen to kiss 
the queen at the Ball. All you can eat and drink until 
about 11 :00 when the serenade starts. All · the would-be 
Crosbys and Sinatras give out with · their best for the 
girls in the sorority J\ouses · and all .the different halls at 
Stephens and Christiah. . ,·· 

The laboratory exhibits · are an~ther highlight and 
are usually open to the public Thursday, • Friday, 
and Saturday. That Engineering phenomena of the 
year, the Campus Stunt, is unveiled and dedicated on 
Friday morning while the whole campus looks on with 
amazement and envy. Friday afternoon, that grand old 
gentleman, St. Pat himself, arrives proudly to lead the 
engineers parade through downtown to the campus. Here 
his outstanding followers who are to graduate are fitting, 
ly knighted for their loyal work. 

The evening brings forth a gala AU-School dance. All 
students on the campus are invited to be guests of the 
Engineers this nite-for a nominal fee, of course. Sat, 
urday morning finds all engineers attending the Dean'., 
convocation. It is not only; wise to be present at the time 
to hear a fine talk but also to stay in the good graces of 
the Dean. In the Engineering Library Saturday after, 
noon, the traditional Green Tea is held, mainly for the 
returning aiumni. 
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St. Pat ~nights a loyal engineer at the 1946' 
Knighting Ceremony. 

Saturday evening opens the closing festivities with the 
St. Pat's Banquet. Here, after a dinner fit for a king, 
the high honors of the Club are presented to those de, 
serving and chosen members who have displayed excep
tional ability. The scene then shifts to the final frolic, 
the grand St. Pat's Ball for engineers and their dates ex, 
elusively! St. Pat also makes his final appearance of the 
year to bestow the crown on the most envied of all col, 
lege girls, the St. Pat's Queen. She reigns throughout 
the following year as the Engineers' Queen of Love and 
Beauty. The dancing both Friday and Saturday nights 
is to some of the nation's best barids and the whole affair 
is one of grand style. 

The Engineers' Club is also working toward a way to 
express its appreciation of the outstanding freshman stu, 

' dent. A scholarship fund is being built up to award a 
$50 scholarship to that particular freshma? each year. 

By now you're probably wondering what it takes to be, 
come a member of the Club. Any student duly enrolled 
in the College of Engineering is eligible for membership. 
There are dues each semester to help defray the expenses 
but the return .on your money is more than a bargain. 
Members are entitled to all of the previously mentioned 
activities with the exception of the All-School Dance and 
the St. Pat's Banquet. The Missouri Shamroc~ is given 
to all members as a part of their dues. 

Ref~rring back to what Dean A . Harvey spoke of ia 
his St. Pat's speech, you can readily see just what the 
men who have graduated and gone into the engineering 
profession really think of the Engineers' Club. There 
are countless examples that the advantages and enjoy, 
ments gained by being an active member of the Club do 
not cease at your graduation. The Engineers' Club is 
one of the things that help to make your school years 
complete. 
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Engine Sketches. 

Jim Spencer. 

Back in 1922 in Milan, Missouri, a very young engi
neer conducted his first experiment with cutting tools 
when he tried his first tooth on his crib. That was more 
than twenty years ago, yet he still maintains top interest 
in that field, tool engineering. For Jim Spencer, Vice- · 
President of the Engine Club, is scheduled for a B.S. in 
M.E. in June of 1947. 

Jim has lived in Columbia for the past ten years, grad, 
uating from Hickman High in 1941. He enrolled in 
mechanical engineering that fall and completed one year 
before leaving for the service. After a year in the Army 
Air Corps, he was discharged and went to work in tool 
engineering for Boeing Aircraft in 1943. He returned 
to Missouri in 1944. 

Tool engineering is by no means the only thing to fill 
"Jim's Day" in Engine School. He was Treasurer of 
the Engine Club in 1945, Business Manager of the En, 
g;ne Club in 1945-46, Treasurer of Eagles and. Anchors 
in 1945-46, member of the St. Pat's Board, and a member 
of A.S.M.E. He was chairman of the very suceessful 
St. Pat's Barbecue (beer bust?) last spring. He is the 
author of "Your Engineers' Club" which . appears in this 

, issue. · As Vice, President of the Engine Club for the 
coming year, he is automatically Chairman of the Pro, 
gram Committee (but he can't have Stephens' girls on 
every program, so don't hound him for it!). 

Jim's main hobbies are hunting and fishing (particularly 
fly fishing) . He worked as a counselor at a boys' sommer 
camp in Michigan in 1945, which seems to uphold his 
reputation as an outdoor man. He also admits somewhat 
hesitatingly that he loves to play poker (for matches . of 
course!). 

When Jim graduates next spring, he wants to stick 
with ,good ol' tool engineering. He says he knows whom 
he is going to work for too, though they don't know it! 
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It is sometimes said that the field of interest of many 
,engineers is too narrow, that they live and breathe. only 
jn their own little microcosm of technical terms and in
tegrals. One of the outstanding contradicting examples 
to this theory in the Engine School is the Managing Editor 
(alias "paternal godfather") of the Shamroc1<., Jon Moon. 

Jon enrolled as a Ch.E. at M.U. 'way back in 1939. 
He compiled quite an admirable record of activities in 
the next three years. He was a member of Blue Key and 
Mystical Seven, honorary service fraternities; Scabbard 
and Blade, honorary and social military fraternity; Ad, 
vertising Manager of the Shamroc~ in 1940, Businesi: 
Manager of the Shamroc~ in 1941, Secretary of the En
gi~e Club in 1941, Managing Editor of the Shamroc~ in 
1942, member of St. Pat's Board, member of -Missouri 
Workshop, and member of the Savitar staff. Jon was a 
frequent caller (by invitation) at the Dean's Office, how, 
ever. The Dean was obsessed with the idea that an engi, 
neer should devote a reasonable amount of time to the 
engineering classes in which he was enrolled. 

Then, with the standing of junior Ch.E., Jon zigged 
when he should have zagged and found himself in the 
clutches of the draft board. He returned to civvies after 
three years as the "brains" .of the Army, a buck private. 
He · reentered M. U. last June and is now classified as a 
junior electrical. But you wouldn't know it from his fall 
schedule;-nine hours of psychology result from a new 
interest along that line, plus three hours of Art for some 
reason or other, and-oh yes-one course in E.E. Worqe 
yet, his hobby is photography, and he is vitally interested 
in politics. Did somebody say something about narrow, 
minded engineers? 

Jon Moon. 
(Conrtinued on Page 29.) 
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Organizations 
Alpha Chi Sigma 

Alpha Chi Sigma, the professional chemical fraternity, 
remained active during the summer session. Sixteen 
members were in school this summer, and regular meet, 
ings were held. 

The biennial national meeting of the fraternity was 
held this summer in St. Louis, and it is said that ail 
those who were fortunate enough to attend had the time 
of their lives. Missouri's delegate, Lester Eime, returned 
with all the news of the convention, including an album 
of new songs and some torrid jokes. 

The Alpha Chi Sigma baseball team, under the man; 
agement of Joe Stark and later Bob Heinze, bravely and 
confidently met and battled all contenders for the sum, 
mer softball crown. The brilliant pitching of Bob 
Heinze and Bob Craig, the exceptional fielding and bat, 
tmg of "Terrible Terry!" Johnson, and the absence of 
"Glue Fingers" Harlan combined to defeat the S.A.E. 
and to win for Alpha Chi Sigma the thirteenth place in 
the final standing. 

The highlight of the summer's activities was a great 
picnic which will long be remembered by those who at, 
tended. The Faculty ehgaged the Alpha Chi Sigma team 
in an exhausting and fast moving battle on the diamond. 
After the game, iced tea, hot dogs, and watermelon were 
served in the usual atmosphere of joviality and sociability. • 
The chairman of the committee wore blue dungarees, 
with a very small rip in them, and a T-shirt of the fine.st 
combed white cotton. Ants decorated the table, an-:l 
the music, which was of the highest quality, was furnished 
by a chorus of bullfrogs and mosquitoes. 

Alpha Chi Sigma expects to resume its activities on 
a larger scale this fall, and a large increase in membership 
is expected. 

• 
A. S. M. E. 

The American Society of Mechanical Engineers is made 
up of students majoring in Mechanical Engineering. This 
organization is an extra-curricular activity which forms 
a common meeting ground for professors and students and 
gives both an opportunity to keep up with the new de, 
velopments in the engineering field. It . also gives the 
student a chance to become better acquainted with his 
chosen profession. 

The good fellowship · of the organization is promoted by 
parties, banquets, picnics, and other gatherings. The 
regular meetings are of the educational nature with topics 
of interest to the engineer being presented by an outside 
speaker, a movie, or one of the students. The high point 
of the . year is the student convention which is held each 
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year in April. This convention has nine schools repre, 
srnted. They award prizes for the best technical papers 
presented and have banquets and speakers which give th?. 
student a broader outlook on his profession. 

The meetings of the A .S.M.E. student chapter are helJ 

twice a month. Announcements of the organization meet, 
ings and plans are posted on the bulletin board located 
in the front hall of the Engineering Building. All Me, 
chanical Engineers, from freshman up through senior, 
are urged to participate in the activities of A.S.M.E. 

Officers of this organization for the coming year arc: 
President, Ed Sweeney; Secretary, Eugene·Wilson; Treas
urer, John McKeirnan. 

Tau Beta Pi 

The Tau Beta Pi Association is the national honorary 
engineering fraternity. It was founded at Lehigh Uni
versity in 1885 "to mark in a fitting manner those who 
have conferred honor upon their Alma Mater by dis, 
tinguished scholarship and exemplary character as under, 
graduates in engineering, or by their attainments as alumni 
in the field of engineering, and to foster a spirit of liberal 
culture in the engineering colleges of America." The 
Missouri Alpha chapter at the University of Missouri was 
established in 1902 and has been an important factor :n 
the College of Engineering ever since. For the past three 
years the chapter has been on a semi-active basis due to 
a reduced membership, but following the initiation of 
sixteen men at the close of the summer session the chapter 
will return to full activity this fall. 

The newly initiated men are Don Brooker, Milford 
Waller, Adolph Buescher, John Morris, Carl Hunt, John 
McKiernan, Wallace Rasch, Francis Hassler, David Col, 
yer, Glenn Walters, Warren Walk, George Humphries, 
Robert Craig, Robert Dippold, Robert Byers, and Sam, 
uel Berry. The initiation was held on August 26th, and 
was followed by a banquet at the Daniel Boone Hotel at 
which the Tau Bates were addressed by Mr. Sears Jayne 
of the English Department on the subject "Engineering 
in Literature, and Literature in Engineering." 

To those of you who would aspire to wear the Bent of 
Tau Beta Pi, the first requirement is scholarship. Elec, 
tion is restricted to the top one-fifth of the senior class, 
and the top one-eighth of the junior class. This chapter 
has in the past followed for the most part the practice 
of placing the further deadline of a 2.75 average for sen
iors, and 3.00 for juniors. Also considered at the time 
of election is the candidate's participation in Enginz 
School activities, The Engineer's Club, St. Pat's Week, 
and departmental organizations, and his character and 
personality. The right to wear the Bent is one that mu:;t 

(Continued on Page 29.) 
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Full paragraph for continued text on pages 16 & 17: 

ENGINE BRIEFS 
(Reading countercloc~wise jrom the top left· picture.) 

1. Can this be the autopsy of the laiest hour quiz! 2. Positively no caption 
necessary. 3. 'The Dutton's, Baebler's and others at the ASME's summer picnic. 
4. Mr. Ogden's body was recovered recentJy from the lower reaches of the Hin~son. 
5. Miss Carolyn Hunt, Secretary to the Dean. 6. 'This group is altogether too 
comfortable to be studying effectively. 
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(Continued from Page 1 L) 

Fig. 4. 
Photograph of test pattern as received on equipment 

described in text. 

of a blanking signal sent from the transmitter. The time 
occupied by the blanking signal is used to send the syn
chronizing pulse, or sync pulse, as it. is usually called. 
The synchronizing signal is sent as · a small pulse on top 
of the blanking signal, as shown in Fig. 2. Fig. 2 (a) 
shows the transmitted signal for a complete line, showing 
the character of both blanking and . sy11c pulses. These 
sync pulses serve to star( each line at its proper time. 

The synchronizing signal for the vertical sweep of the 
receiver is transmitted in another manner. This is illu
strated in Fig. 2 (b), showing the horizontal sync pulses 
with the spacing between them reduced to make the draw, 
ing simpler. Just before the vertical sync pulse is needed, 
the horizontal sync pulses are made wider, as shown at 
B, A being a normal sync pulse. These widened hori
zontal sync pulses are sent for several lines, and the en
tire sync signal impressed upon a circuit which effective, 
ly integrates the signal. It can be seen that the integrated 
value of the signal will be higher when the pulses are 
wider, and the increased voltage developed during this 
time is used to synchronize the vert_ical sweep circuit, 
causing the vertical sweep to start at the same _ time as 
the one in the transmitter does. · The vertical sync pulses 
are synchronized with the power line at the transmitter~ 
which helps to prevent hum difficulties. In addition co 
the integrator, a differentiating circuit is used to produce 
a series of very sharp voltage spikes, which are the signals 
actually used to 'synchronize the vertical sweep. The 
circuit which thus separates the horizontal and vertical 
sync pulses from the transmitted 'synchronizing signal is 
called the "sync separator," and is one of the most im
, portant parts of any television receiver. 

A word or two about the cathode ray tubes_. used in 
television receivers · is _advisable. The common '·tizes for 
tubes used in prewar receivers were 5" screen diameter 
for small receivers, and 9" and 12" for larger receivers. 
The ;" tube was used in the cheapest sets, and becauoe 
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of its limited screen size was incapable of as good reso, 
lution as the larger sizes. The larger tubes gave the fu'tl 

. resolution possible, and were used in deluxe receivers. 
The 5" tubes were electrostatically deflected, while the 
larger sizes were usually electromagnetically deflected. 
The tubes used . in the new postwar receivers are some, 
what larger, , 7" being the smallest, while large receivers 
use 10", 12", and even 20" tubes. All of the tubes used 
for television have a white (P4) phosphor, and have a 
screen brightness of 2 · to 10 foot lamberts, requiring a 
darkened room for viewing. Recently, RCA has intro
duced a 5" tube intended for projection use. which has 
a screen brightness of over 5000 foot lamberts, producing 
a 15"x20" projected picture of sufficient bnghtness for 
viewing in a lighted room. 

From . the preceding discussion it can be seen that a 
television receiver consists of the followiijg essential parts: 

1. A receiver capable of detecting and amplifying the: 
wide range of frequencies contained in' the video 
signal. 

2. A cathode ray tube for displaying the picture. 

3. Sweep circuits for scanning the beam of the cathode 
ray tube. 

4. A circuit for separating the synchronizing signa:s 
from the video signal, and for separating the hori
zontal and . vertical sync signals. 

5. If sound is to be received also, an FM receiver 
capable of tuning to the frequency of the audio 
carrier. Usually this receiver is made an integral 
part of the video receiver. 

The fundamental considerations in television receiver 
practice having been set forth, a simple receiver will now 
be described. This receiver was built last spring to re, 
ceive the first regular television broadcast made in Wash• 
ington, D. C., on the occasion of the Lincoln day 'memor, 
ial services. It was, incidentally, the first regular broad
cast over A T&T'S coaxial television cable from Washing, 
ton to New York. The receiver was thrown together in 
a couple of hours from readily available laboratory equip· 
ment. It was dennitely not a high definition receiver, and 
was quite crude, but it should be of interest in illustrating 

Fig. 5. 
'T ypi<Jal received scene as photographed from screen 

of DuMont 241 Scope. 
(Continued on Page 22.) 
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and 
This is the organization that continues 
to give America the finest telephone 
service in the world: 

A group of Associated Companies 
provides telephone service in their 
respective territories. 

The Long Lines Department of A. 
T. & T. handles Long Distance and 
Overseas service. 

The Bell Telephone Laboratories 
and Western Electric Company are 
responsible for scientific research 
and the manufacture of equipment. 

The American Telephone and Tele
graph Company, through advice and 
assistance, coordinates the activities 
of the entire organization. 

OPPORTUNITY 
This is the Bell Telephone System •. 

Here the man of engineering skill
electrical, mechanical, civil, industrial 
and chemical-has wide opportunity 
to help meet the challenging changes of 
our time. For telephone engineering 
calls for a broad engineering viewpoint 
as well as specialization. 

Basic technical knowledge, an ap
preciation of economic factors and the 
ability to cooperate are some of the 
things that count in Bell System engi
neering. As the System expands, op
portunities for interesting life-work be
come constantly more varied. 

There's Opportunity .and Adventure in Telephony 
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ALUMNI NEWS 
Here is a list of M. U. graduates that will be back with 

us this fall as assistant instructors. We are certainl v 
glad to have them back again. The department in which 
they will teach follows their name: 

H. L. Den~ler, Ch.E. 
]. C. Reynolds, Ch.E. 
W. B. Millard, Ch.E. 
R. C. Heinze, Ch.E. 
R. L. Davidson, Ch.E. 
C. Willhite, E.E. 
D. Brandt, E.E. 
W. Welsh, E.E. 
D. P. Inwood, E.E. 
J. E. Burch, E.E. 
B. Gastineau, E.E. 
K. P. Buchert, C.E. 
'Tom Faucet, an M.E. from the class of 1942, was back 

to pay us a visit. He is working as an instructor at 
Purdue University. 

Some of you may remember Bill Beesley, C.E. '45. 
He is working for the Wabash R. R. Co. in their Bridge 
Department. We understand that he is about to take 
the fatal plunge and get married. His address is 720 
Fairview Ave., Webster Groves, Missouri. 

Gentry Philpott, E.E. '38, has returned to 118 Waverly 
Place, Webster Groves, Missouri, but the housing short, 
age will change that address shortly. He had been in 
Cambridge, Mass., where he was head of the Emerson 
Electric Co. Research Unit doing secret research for 
the Army and Navy at M .I.T. 

Gene Wall, Ch.E. '44, author of "Education Outlives 
the Sheepskin" in this issue, is working for DuPont. His 
address is 5219 Brookwood Road, Baltimore, Maryland. 

C. B. Smith, M .E. '43, came into town in mid
September ;nd paid a visit to the old school. He is work, 
ing in St. Louis for the Ralston Printing Co. 

A few days ago the Shamroc~ got a letter from Ollie 
Weiss, E.E. '46, telling us that he is working for the 
Kearney Electric Corp. in St. Louis. It seems that sever
al of the old grads are working there also. The one Ollie 
mentioned was Bill Olive, E.E. '43. 

Ed Phillips, E.E. student at M. U. from 1942 to 1944, 
and E.E. '45 from Illinois, is working at the Naval Re
search Labs in Washington, D. C. His article, ''Tele-

Clip and Mail Today: 

The Missouri Shamrock 
Engineering Bldg. 
U. of Mo., Columbia, Mo. 
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vision Receivers," appears in this issue. Ed is at pres, 
ent working for Richard Emberson, a Missouri alumnus. 

Dale Steffey, C.E. '44, is working for the Navy at 
. foyokern, California. 

Art Kemper, E.E. '43, has been working for the Naval 
Bureau of Aeronautics in Washington, D. C. 

Richard Arthaud, C.E. '44, is working at the Naval 
Ordinance Labs in Washington, D. C. 

' Eric Farber, M.E. '43, M.S. in M.E. '46, is attending 
the University of Iowa on a scholarship. 

Bob Roney, E.E. '44, was recently discharged from the 
Navy as an ensign. 

Bob Boecler, M.E. '45, was in town in late September 
visiting Terry! Johnson. We understand that he is work, 
ing in Dayton, Ohio. 

Jay Gooch, E.E. '44, has been working for McDonneil 
Aircraft and attending Washington U. this past summer. 
He is attending Illinois University this fall as a graduate 
E.E. 

Max Femmer, E.E. '43, is working for International 
Business Machines in Poughkeepsie, N. Y. 

Another E.E. '43, Fran~ Fansher, is working for Chesa, 
peake and Potomac Telephone Co. in Washington, D. C. 

June Culling, E.E. '44, is attending graduate school ia 
E.E. at Illinois this fall. 

Ed Miller, Ch.E. '37, is now assistant professor of 
Physics at the University of Wisconsin. 

Paul Harter, M.E. '42, is working for Wright Aeronaut, 
ical Corporation. 

Robert Barton, C.E. '42, is employed in the Bridge 
Division of the California State •Highway Department. 

Robert King, Ch.E. '46, worked for TVA in Alabama 
until late September when he entered the Army. 

Editor's N:,ote: 
The Shamroc~ Staff heartily welcomes any and all 

contributions to this column. If you are an alumnus, we 
.,would appreciate your sending us a postcard with your 
name and present location, along with any informa, 
tion you have on other alumni. Better yet, when you 
send in your subscription order which you will find below, 
>enclose a note about yourself. 

We will be deeply indebted to any alumnus who can 
submit an article to us conerning any technical or non
technical topic of interest to M .U. Alumni and students 
for this will further our aim for increased Alumni em: 
phasis in this year's Shamroc~. 

I wish to subscribe to the MISSOURI SHAMROCK for: 
Two Years . . . . . . . . . . . . . . . . . . . . . . ($2.00) 
One Year ....................... ($1.25) 

Name 

Street and 'number 

City and state 
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.MAYBE YOU NEED A .PIANO I LESSON 

When you look inside a piano you see a harp
shaped metal plate on which the strings are strung. 
Even in a spinet it ordinarily weighs well over 
100 pounds. 

~'Too heavy!" thought Winter & Company, 
who make pianos. (If you've ever moved a piano, 
you'll agree.) "Let's have Alcoa make an alumi
num plate.'' 

So, Winter's piano designers and Alcoa engineers 
put · their combined experiences together to de
velop an aluminum. plate. First, a strong alumi
mun alloy had to be found because the strings 
put an 18-ton pull on the plate. A special alloy 
was produced, but ••• 

As the strings don't pull in the same direction or 
with the same force, in time the plate would creep, 
cause distortion, and the strings get out of tune. 

Alcoa engineers found a w_ay to tell exaetly 

where and how great the strains were ••• figured 
out how to balance the stresses and then stabilize 
the plate by an Alcoa-developed heat-treating 
process. 

The result: The first successful aluminum piano 
plate, weighing only 45 pounds instead of 125, 
with tone quality enhanced. 

That piano plate offers this lesson for young 
engineers to remember when they step from 
college into industry: Take a look at aluminum
with Alcoa engineers at your side-when you 
want strength with lightness in anything you ar~ 
designing. Ideas click when men with imagination 
plus engineering-"Imagineering" as we like to 
call it at Alcoa~work with thi~ versatile metal 
and with the greatest fund of aluminum knowl
edge in the world-Alcoa's. ALUMINUM COMPANY 
OF AMERICA, Gulf Building, Pittsburgh 19, Pa. 

. ALCOA FIRST IN ALUMINUM. 
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CHECKER CAB CO. ' 

Call 3111 

PROMPT-EFFICIENT-COURTEOUS 

The Flagship startS you off in 
style-and takes you where 

you're going with dash and dis
tinction. Oean, modern lines and 
light weight make it the Stetson 
for the man who gets around. 

BARTi-i'S 
CLOTHING CO. Inc. 

Established t 868 

Your 

Refreshment 

Rendezvous 

(Continued from Page 18.) 

the relative ease with which a working television receiver 
can be made. Fig. 3 shows the equipment used. 

The antenna used was a simple half wave dipole, fed 
with standard 72 ohm coaxial cable. It was cut to a 

I 

frequency of 78 megacycles, corresponding approximate-
ly to the center frequency of the video transmission. 

The video receiver used was a Navy RDO, a VHF re, 
ceiver having a bandwidth of about 1. 5 me when prop
erly aligned, and having in addition a video detector and 
output connection, making it very convenient for the 
purpose intended. The video response of this receiver 
was such as to pass all video frequencies up to about 1.25 
me, allowing about half the resolution possible with the 
5" cathode ray tube which was used. 

A DuMont type 241 oscilloscope using a 5" cathode ray 
tube was used for the indicator, inasmuch as it had :i 

self contained video amplifier, with a frequency response 
good to over 3 me, and although this was not designed 
for television, it worked well. A cathode ray tube with 
a white phosphor was substituted for the regular oscillo, 
scope tube, which was green. The white screen was 
used because it was more pleasing to the eye, and be
cause the tube was designed for television, having better 
focus than the ordinary oscillograph tube. However, a 
tube with a green phosphor will give good results also, 
although the green color is rather irritating to the eye. 
The maximum resolution possible from a 5" cathode ray 
i.:; about 2 5 0 lines. 

The vertical sweep for the receiver was obtained from 
the linear time base of a DuMont 208 oscilloscope, which 
was used because the sweep voltage was conveniently 
brought out to terminals at the rear of the scope. Thus, 
procuring the vertical sweep was just a matter of connect
ing these output terminals to the input· to the vertical 
plates of the indicator scope. Synchronization for the 
vertical sweep was obtained from the 60 cycle power 
line, and a simple R-C circuit was used to provide a vari
able phase synchronizing voltage. This was necessary to 
keep the picture framed vertically. Although the trans
mitter is synchronized to the power line also, the phase 
at which the sweep generator in the receiver synchronizes 
to the power line may not be such as to cause the be
ginning of the picture to be at the top of the screen, pro
ducing an effect identical to that which occurs when a 
movie projector is incorrectly framed. The picture is 
split, with the bottom portion appearing over the top 

(Continued on Page 24.) 
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New Plastic Resis~s Heat, Acids, Electricity 
1 'Teflon,11 Product of Group 
Research, is Solving Diffi
cu It Problems in Radar, 

Television and Industry 
A group of Du Pont research men 
were looking for a new refrigerant of 
e particular type. These men found 
what they were after; but, as so often 
has been the case, they found some
thing more-this time an industrial 
plastic whose linique qualities make 
it invaluable in many fields. 

During the study, the chemist in 
charge proposed a route to the syn
thesis of HCF2CF2Cl via tetrafluoro
ethylene, CF2=CF2 • In working with 
the latter, a chemically reactive gas 
boiling at -76.3C./760 mm., it was 
learned that it polymerized to form 
a resin having unusual properties. 

After evaluation by organic and 
physical chemists, physicists and 
electrical experts, a suitable process 
for the. difficult manufacture of this 
product was worked out by the chem
ists in collaboration with chemical 
and mechanical engineers. 

Structure and Properties 
"Teflon" is made by polymerizing 
gaseous tetrofluoroethylene ·to give 
a solid, granular polymer: 

Controlled at this one panel is all the equipment for 
producin& the polymer from which is made "Teflon." 

"Teflon" (right) resists boiling acids and solvents 
to a degree unrivaled by other plastics. · 

n(r; = b) ~ ... 6-6-6-6; ~ . 
F F FFFF 

The fluorine atoms in the molecule 
impart exceptional properties of re
sistance to heat and chemicals. 

"Teflon" has unusual heat resist
ance. Having no true melting point, 
"Teflon" decomposes slowly to give 
the gaseous monomer and a few 
other gaseous fluorine derivatives at 
around 400°C. Under certain condi
tions small amounts of fluorine-con
taining gases have been observed at 
temperatures above 230°C. Because 
of its heat resistance, gaskets and 
wire insulation for jet engines are 
now made of this plastic. It is also 
used in aircraft ignition systems near 
sparkplugs and in high-temperature 
heating systems. ·; 

The chemical resistance of "Tef
lon" is such that it withstands the 
attack of all materials except molten 
alkali metals. Boiling in acid (aqua 
regia, hydrofluoric acid or fuming 
. nitric acid) will not change its weight 

More facts about Du Pont-Listen to ••cavalcade of America," Mondays, 8 P.M. EST, on NBC 
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· or properties. For this reason it may 
have wide use in such applications as 
tubing and piping for chemical plants 
and acid-distillation equipment. 

Because the dielectric loss factor 
is extremely low, even at frequencies 
up to 3000 megacycles, it is an ex
cellent insulating material for cur
rents of ultra-high frequency. Its 
heat-resisting and aging qualities 
suggest immediate uses as a dielectric 
in ·coaxial cables for color television, 
arid in radar and power fields. 

Forms of "Teflon" Available 
By use of special techniques the new 
plastic can be extruded as rods, 
tubes or wire coating. In general, its 
extrusion rates are low in compari
son to other thermoplastics because 
of its resistance to softening. 

More facts about "Teflon" are in 
Du Pont Plastics Technical Service 
Bulletin No. 13, _Send your request 
to 2521 Nemours Bldg. Wilmington 
98, Del. "Teflon" is one of the many 
products which represent the work 
andskillofDuPontmen, who, work
ing as a team, contribute toward a 
better America for you and all of us. 

Questions College Men ask 
about working with Du Pont 

1~lll I STAY - IN ONE FIELD 
AT DU PONT?11 

The first position of a new man at 
Du Pont is based on his expressed prefer
ence and an estimate of his aptitudes and 
abilities. Subsequent work·may be in the 
same or other fields, as openings present 
themselves in · research, production or 
sales divisions. Keynote of Du Pont per
sonnel policy is promotion from within 
on a competitive merit basis. 

PO 
Rt&. U.S.PAT.orr. 

BETTER THINGS FOR BETTER LIVING 

, •• THROUGH CHEMISTRY 

I. I, DU PONT DI NIMOUU • CO. (INC.) 
WILMINGTON 91, DILAWAII 



Notes From the 
Dean's Off ice 

Class conditions in the College of Engineering and 
elsewhere in the University will not be ideal this fall. We 
expected an enrollment of about 850 engineering stu, 
dents. More than 1200 are enrolled. Class sections have 
been enlarged; many students could not register for de, 
sired courses; early morning, late afternoon and even 
evening classes have been scheduled. There will be a 
shortage of sliderules, drawing instruments, and in some 
instances, of textbooks. The semester ahead will not be 
an easy one, for either students or faculty. Only the 
will to make the best of an unfortunate situation can 
carry us through. 

Students returning to the College of Engineering this 
fall will miss the cheerful presence of Mrs. Holt in the 
Dean's Office. Mrs. Holt retired last June after long 
and helpful service to the University. Her place in the 
office has been taken by Miss Carolyn Hunt. 

A few new faculty members will be on duty in th~ 
College of Engineering this fall. Lindon J. Murphy, 
formerly a lieutenant-colonel in the U. S. Public Health 
Service, has been appointed as Associate Professor of 
Sanitary Engineering. Mr. Joseph A. Joseph, formerly 
in the design department of the Austin Company, has 
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accepted appointment as Assistant Professor of Civil Engi
neering. Mr. Robert K. Winkleblack will serve as an 
Instructor in Mechanical Engineering. Dr. F. G. Baender, 
who has been on the faculty of the University of Vir
ginia, will be Extension Professor of Engineering, in charge 
of the mechanic arts vocational courses for veterans. 
About twenty graduate students have been appointed as 
assistant instructors. 

(Continued from Page 22.) 
part. By means of the phase shifter, this defect is easily 
remedied. 

The horizontal sweep was obtained from the DuMont 
oscilloscope time base, and the horizontal synchronizing 
signal was obtained from a simple sync separator consist
ing of an amplifier and differentiator, preceded by a limiter 
circuit which passed only the portion of the signal carry, 
ing sync. If this were not done, the video signals would 
interfere with the synchronizing. Under some circum
stances, it is possible to synchronize the horizontal sweep 
directly from the video signal. This is possible because 
the horizontal sync pulses are extremely sharp, and is 
done by coupling the video signal to the synchronizing 
signal input of the sweep generator through a synchroniz, 
ing circuit consisting of a 10 mmfd condenser in series 
with the lead, and a 10,000 ohm resistor shunted across 
the sync terminals. When this system is used however 
the sweep loses synchronism whenever there 'are den~: 
black spots near the edge of the picture. 

The sound accompanying the broadcast was receiveJ 
on a Hallicrafters S36-A FM receiver, with a separate 
antenna. 

Two examples of the received pictures are shown in 
the accompanying photographs. Fig. 4 shows the test 
pattern of Washington station W3XWT, as seen on the 
face of the cathode ray tube, while Fig. 5 shows a typical 
received scene. 

(Continued from Page 9.) 

dure, you will find that you actually enjoy overcomin:s 
the obstacles encountered. Then you can stand b~ck and 
say, "Well, it works." 
NOTE-The writer wishes to express his appreciation 

for the assistance and editing by Mr. R. M. McFar, 
land, Industrial Engineering Division, E. I. du Poat 
de Nemours and Co., Wilmington, Delaware. 
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Developed by RCA as an aid to blind bombing in wartime, Shoran·is a new radar yardstick for world mapping 

SHORA#-o •urr•ylng •y•t•m 

One small error in a map can be 
costly in the location of an oil well or 
mining property. But with Shoran, 
vast areas can now be charted by 
plane with an error of less than twelve 
inches in five miles-and in a matter 
of minutes or hours as opposed to 
weeks or months that would be re
quired by laborious surveys made on 
the ground. Shoran is called one of the 
most important geographic inventions 
since the compass. 

Shoran can also direct a plane flying 
in a blackout or heavy overcast with 
such accuracy that during the war it 

OCTOBER, 1946 

wit/, pin-point oeeuroeyt 
' . 

was possible to drop bombs <_mly a Jew; 
hundred feet ahead of co:m,pletely in
visible advancing troops · below with 
unerring precision. 

Just as Shoran is a revolutionary 
stride forward in map-making, so do 
all RCA products represent the far
thest point of progress in their fields. 

And when you buy anything made 
by RCA or RCA Victor, you are sure 
of getting one of the finest instruments 
of its kind science has achieved. 
Radio Corporation of America, RCA Build
ing, Radio City, New York 20. Listen to The 
RCA Victor Show, Sundays, 2:00 P. M., 
Eastern Standard Time, over-NBC Network. 

Until recently a closely guarded JDili
tary secret, Shoran was developed at 
RCA Laboratories-a world center,of 
r,adio and . electronic research. Here, 
in this vast community of scientists, 
the same imagination and skills that 
developed Shoran keep RCA and RCA 
Victor the .outstanding names in radio, 
television and recorded entertainment. 

RADIO CORPORATION o# AMERI.CA 
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(Continued from Page 7.) 
ing of the coral. Unlike Guam, 8aipan, and parts of 
the Philippines, Truk did not have any coral deposits 
above the ocean. All the coral had to be dug from under 
the water. This was accomplished by building a cause, 
way out from i:he island on a fringing reef, and operat, 
ing two Northwest 80 Draglines from this causeway. It 
was necessary first to blast the coral, as it was a solid 
reef. After being loosened by dynamite, it was stock, 
piled behind the draglines (which also worked twenty, 
four hours a day) from which piles it was loaded by 
shovel into dump trucks which spread it on the strip. 

The coral thus produced was of the finest quality of 
"live" coral. The term "live" coral is applied to the 
material which, when spread, compacted, and rolled, 
quickly binds again into one solid, durable surface. Such 
a surface does not require the use of binders of asphalt, 
oil or cement and is better for wartime operations than , , 
most other surfaces, being much more bomb,resi~tant. 
The only maintenance required after surface is com, 
pleted is rolling and occasionally sprinkling with salt 
water, which seems to aid in keeping the coral "live." 

After the coral was spread it was bladed to grade, thea 
compacted by the use of tandem, water,weighted, sheeps' 
foot rollers, and finally rolled with three,wheel smooth 
rollers. One day's finish rolling is sufficient to produce 
the lasting surface desired, provided, of course, the base 
course is properly laid and compacted. 
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On April 19th, 1946, the first plane, a patrol bomber, 
landed on Moen Island, Truk, loaded with mail for the: 
Island. That day was the end towards which the officers 
and men of the 29th Construction Battalion had worked 
while "sweating out the point system." Although the 
base was not completed, everyone felt that they had gone 
over the hump. 

The safety record hung up in the Truk 0peration was 
enviable. Most of the men who operated the equipment 
were new to their jobs, all of the experienced operators 
having been previously demobilized. In addition, opera, 
tions went on through mud and rain, when many state, 
side jobs would have been discontinued. Much of the 
equipment was in bad working order, due to the lack of 
experienced mechanics and the need to keep all available 
equipment on the job. Despite all this, there was only 
one serious injury during the six months the battalion 
was on Truk, and sick bay reports showed a much smaller 
average of men from the battalion receiving minor medical 
attention than the averages of the Marine garrison and 

the other naval units. 
Too much cannot be said in praise of the men who 

built NAB Truk. They were for the most part a bunch 
of kids who knew that the war was over and wondered 
why they were being kept overseas. They were beini?; 
fed poor chow, and had few recreational facilities. Yet 
there was no slacking on the job, except for the one time 
when more than a hundred men were more than a 
month late for discharge, with no transportation in sight, 

DORN-CLONEY 
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AROUND THE COLUMNS 
.• .. .. . ~, 

?t\~~ .......... 
, 

Here it is fall again and the engineer's fancy lightly 

turns . to what the coeds have been thinking a~out all 
summer. To footbaU, yes; to thermodynamics, well may, 
be; but to a new blonde, definitely! All else is forgotten 
as noisy spectators jam the windows and steps near the 
main Engineering building entrance. Of course this is 
only for preliminary calculations. Ah, yes! Listen close, 

ly, neophyte, to the devious ways of the engineer, while 
your Uncle Filbert points out the best methods for ac
quainting yourself with the cute dish which just matricu

lated in the Arts College. Some students are crude 
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Here is a weapon that beat the 
Wehrmacht, a cross section view of the submarine 
"cable" that piped oil from Great Britain to the Allied 
forces on the European mainland. Paid out from 
huge coils in the holds of ships.more than 20 flexible 
pipelines were laid under the English Channel. . 

As the picture indicates, this "cable" comprises a 
lead alloy tube, steel reinforcing tapes, steel wire 
armor and jute wrappings. It's actually a submarine 
cable except there's no core. Oil flows in the space 
normally occupied by the electrical conductors. 

The Okonite-Callender Cable Company was one 
of four American wire and cable manufacturers who 
together turned out 140 nautical miles of this pipe
line. Experience in working with others to solve 
special manufacturing problems is combined at 
Okonite with years of research and development 

· work in electrical wire and cable improvement. 
The Okonite CQmpany, Passaic, New Jersey. 

enough to apply the phrase "pickup" to such a procedure, 

but usually this term implies consequences not to be dis
cussed in this column (this column is strictly high class, 

in thought if not in quality). Now, the few carefully 
chosen words of advice . . . . . 

Own, rent, borrow, know a fraternity brother who 

owns one, but procure in any way possible a convertible 
with a radio. Stop anywhere on Conley (between 4th 
and Hitt St.), open the door, and be careful that you 
aren't trampled in the rush! Simple, eh? 

Recently it has come to my attention that the auto 
smashup rate is steadily increasing. Some claim this is 
due to the old cars falling apart; others claim GI'S back 
from the service are not as careful. Without debatin,'5 
the question, have you or anyone you have known ever 
been in the wrong in a smashup? Just think back anJ 

see if this isn't true. 
Have you ever admitted ( other than to yourself) that 

if you had been a bit more careful the accident could have 

been avoided? 
Neither have I, pal. Let's shake. 
"I am never going to get married. I can do even, 

thing that a woman can do." That was said by one Jim 
Eberhardt in February 1944. Now he can be seen on 
the -campus with a dog collar on. He got married. Never 
let it be said that he could do everything. 

Roger Boggs put on his carpenter's apron to earn $1.75 
an hour to remodel Woolf Brothers store. It is said 
that he'll accept a 20% cut if Woolf will hold a suit for 

him. 
Charles Morris must be in the chips. He bought one 

house north of Moberly, decided that it was too far to 
commute each day. He then proceded to buy a house at 
Renich. Now he's convinced that a quonset hut is for 
him. What next, Charlie? 

Elmer Telthorst's 

UPTOWN COFFEE SHOP 

For Fine Food 

STAN NIEBURG, Mgr. 
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First plane to land on the T ru\ strip, a Ventura 
bomber. Scene shows 29th "N,CB heavy equipment yard 
and shops left foreground. 

and the Navy announcing that its "Magic Carpets" were 
ahead of schedule. That slow,up lasted only one day, 
and was not terminated by disciplinary action. 

A point of interest to all Missourians is that the officer 
in charge of the construction of the Truk airstrip wils 
Joe D. Denton (then Ensign), student at M . U. from 
1930 to 1934, who is now City Engineer of Hannibal. 

Ed Sweeney has a housing problem too, trying to turn 
away those four score and ten that want to sublet his one 
room apartment. 

(Continued from Page 14.) 
Jon is now living ou.t ,in Dairy lawn, which he affection, 

ately calls "Columbia's .slum clearance project" (Columbia 
has been his home since he was twelve). He married a 
girl from Massachusetts 2½ years ago, and as we go to 
press they are momentarily expecting a second addition 
to the trailer family. They already have a daughter, 
Sandy, age 18 months. 

Jon has such a wealth of experience on the Shamroc\ 
that everyone from editor to general flunkey run to him 
for advice. He refuseo to be considered for editor be, 
cause he had had the honor (and job) before. 

(Continued from Page 15.) 
be worked for, so start now. You have chosen Engineer, 
ing as your life's work; make it that. 

Tau Beta Pi sponsors various activities during the school 
year, both for the Tau Bates and for the Engine School 
as a whole. The first of these is the annual slide rule 
registration which will be held shortly after the opening 
of school. This registration is for the purpose of record, 
ing the names of all the Engineers and the number of 
their slide rule so that in the event their most useful tool 
and faithful companion ever becomes lost, there will be a 
ready reference to aid in finding it. Watch for the an, 
nouncement of this registration. The time and place will 
be posted soon. 

Two assistant professors of the engineering faculty, M. 
B. Tate and M. M. Bolstad have been granted leave of 
absence to pursue work1 for their doctor's degrees. 

TODAY the American, wa; of life literally runs on steam. Most of the 
power that generates our electricity, drives our railroads and propels our 
ships, is supplied by steam. And from steam comes power and heat for 
producing most of our necessities, comforts and luxuries. 

As synonymous as Steam is with Progress, so B&W is with Steam. For 
over 60 years, B&W has been designing and building steam generating 
equipment for industries and public utilities in this country and abroad, 
and for American naval and merchant fleets that circle the globe. It has 
maintained leadership in its . field through constant development and 
research and through the production of equipment that sets high stand
ards for quality. 

This policy of continued pioneering opens many career opportunities 
to graduating technical students; careers in diversified, expanding fields 
of manufacturing, engineering, research, sales, and other activities. B&W 
will be glad to send you the booklet ''Your Career" presenting the story 
of the Bahcock & Wilcox Company in terms of your future. 
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THE BABCOCK AND WILCOX CO. 
85 1.-IBERTY STREET 
NEW YORK 6, N. Y. 
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SEE HERE, ENGINEER 
This year many of us will, for the first time, have the 

opportunity of exercising that cathartic of the body poli, 
tic, the vote. Where were we last year? Was it Guam? 
France? Italy? It doesn't matter. Most likely we were 
not in the position to vote. Perhaps the mail didn't come 
through with our absentee ballot. Perhaps we didn't 
want to make a choice between candidates Claghorn anJ 
Snort. 

"But I'm still not at home. I'm too busy to take the 
time. I don't know th~ qualifications of the various can, 
didates. It makes no difference whether I'm in Japan or 
America, the candidates are still Claghorn and Snort. 
My vote won't make any difference anyway-what's one 
vote in a thousand?" 

What's one vote in a thousand: That vote is your 
guarantee that this is your country and mine, not the 
playground of petty politicians or of the more sinister 
elements of communism and fascism. That vote is the 
greatest gift you will ever get from that country for 
which you sacrified time, energy, and blood. That vote 
is your voice, which will be heard more clearly through 
a ballot box than a telephone. 

The candidates may still be but two slightly dissimilar 
shades of a dull gray, but surely you cannot open a news, 
pper without finding some information which will help 
you decide which candidate will be the least of two evils. 
Or perhaps you would rather lean upon the advice of a 
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-tand by for Quality 

If we are temporarily out of your favorite Roblee 

shoe style or size, please remember it is worth your 

while to stand by for Roblees ... their quality will 

stand by you for extra miles of comfort, good looks 

and wear. 

111/ffl IUIH IUUU IIIUII u11111 Bi 11111flI/llU uilill uau, uu,m llff!IU llllUU 1111111 mHD UIHU Ulllll , 

80 

relative or friend whose outlook is similar to yours and 
who has taken the time to compare the qualifications cf 
the various candidates. 

You cannot be too busy to take the time: You mu~t 
not regard th~ vote as a privilege. It is a duty. To fail 
in that duty is to place yourself in the hands of those 
who are int.erested only in their own beliefs and priv, 
ileges. To fail in that duty is to resign yourself to a:::, 
ceptance of whatever may come through the benevolen:e 
of those that fulfill that duty. And surely you must 
know that to a corrupt machine, voting is more than a 
duty, it is their very • existence. Surely you know that 
machine politicians are afraid of a large vote. Surely 
you know that the rise of National Socialism in Germany 
was preceded by a decline in voting. 

You don't have to be at home to vote. If you have 
been a resident of the State of Missouri for the past year, 
you have the right to vote by absentee ballot. To ob, 
tain an absentee ballot you must write to the Board of 
Election Commissioners in your home county, requesting · 
an ahsentee ballot. If you have lived in Columbia for 60 
days preceding the period of registration, you may be reg; 
istered in Columbia ( for citizens of Missouri only) . If 
you are a resident of some other state it is very likely 
that your home state has made provision for absentee 
ballots. To find out you must write the Secretary of 
State of your home state. 

The machine politicians throughout the country are 
scared. They are afraid of you, fellow veteran. If you 
regard voting as a privilege, a privilege which you can 
and do neglect, the petty politicians are going to roll up 
that royal rug and replace it with a few banana peelil. 
If you regard voting as a duty, a duty which you fulfill, 
this United States can fulfill your dreams. 

Jon Moon 

TIGER LAUNDRY & 

DRY CLEANING CO. 

"The Tiger Can't Be Beat" 

1101 Broadway Columbia, Mo. 

Dial 415'5' 

CANDY 
The Per.feet Gift 

For All Occasions 

Hand Rolled 

Hand Dipped 

N eff's Date and Candy Shop 
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ENJOY 

6rfM 
ICE CREAM 

at your favorite fountain 

BROWN & SHARPE 
CUTTERS 

Engineers - - -

EVERY STUDENT OWNS A SHARE 
Purchase slips given with each purchase are worth 5 per cent 
in merchandise any time; 15 per cent in Trade during two big 
yearly sales, or, if turned in by June 3rd, they share pro rata in 
the cash dividends. Cash dividends range from 10 per cent to 15 
per cent annually. 

"'"" 

Organized in 1901 by students and faculty members. The University 
Book Store has a continuous record of service to the student body. 
TAKI: ADVANTAGE OF ITS SERVICE. 

Books, Supplies, Check Cashing Service, P. 0. Substation 

"EVERYTHING FOR STUDENT NEE:DS" 
at your 

UNIVERSITY BOOK STORE 
SOUTHEAST CORNER JESSE HALL BASEMENT SOUTH0AST CORNER 
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Blarney 
This column doesn't cost so much to produce became 

raw material is so cheap. 

LIFE OF A JOKE 
1 minute: Freshman thinks of a joke while walking 

with his girl friend and tells it to her. 
1 day: Joke circulates through girl friend's sorority 

house and senior engineer hears it. 
1 week: Senior engineer sends joke into Shamrock 

humor editor, claiming origination to himself. Sham · 
rock humor editor thinks joke is abominable, but since 
deadline has been up for two days, he is desperate for 
five more lines and he decides to use it. 

1 month: Joke appears at bottom of joke page. Humor 
editor is assaulted and beaten. 

1 year: Joke circulates through every college maga, 
zine from Alabama to Canada, and from New York to 
California. 

2 years: Gag writer for a radio program gets hit with 
local engineering magazine after one of his broadcasts and 
sees joke therein. Joke appears on next weeks program. 
Gag writer loses u:1-ion card. 
2½ years: Weekly Digest prints joke from radio pro, 
gram. 

4 years: College prof. finally gets around to reading 
this issue of Weekly Digest and laughs heartily at joke. 

5-25 years: College prof. uses joke to start off his 
lectures each term. 

30 Years: Joke passes on with college prof. 

Professor (to inquisitive student): "Do you kr\ow a 
dumb fool can ask more question in ten minutes than a 

ise man can answer in ten days?" 
Student (after a pause): "Professor, is that why 1 

flunked my last exam?" 

I don't ever intend to marry and I don't intend to hav~ 
any of my children marry either. 
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BLACK & VEATCH 
Consulting Engineers 

E . B. Black 

A . P . Learned 

J. F. Brown 

H.F. Lutz 

Ed Wilkes, Jr. 

E. L . Filby 

4706 Broadway 

N. T. Veatch, Jr. 

R. E. Lawrence 

F . M. Veatch 

C. I. Dodd 

W. L. Patterson 

A. V. Farry 

Kansas City 2, Mo. 

By FRED REAGEL 

Maascop had wired a government bureau asking 
whether hydrochloric acid could be used to clean a cer, 
tain type of boiler tube. 

The answer was: "Uncertainties of reactive processes 
make the use of hydrochloric acid undesirable where 
alkalinity is involved." 

The inquirer wrote back, thanking the bureau for the 
advice, saying that he would use the acid. The bureau 
wired him again: "Regrettable decision involves uncer, 
tainties. Hydrochloric acid will produce submuriate in, 
validating reactions." 

Again the man wrote back thanking them for their 
advice, saying that he was glad to know that hydrochloric 
acid would be all right. This time the bureau wired in 
plain English: "Hydrochloric acid will eat hell out uf 
your tube." 

Pi Phi: "I wonder what engineers talk about when 
they 're alone?" 

Tri Delta: "Probably the same things we talk about." 
Pi Phi: "Ah, aren't they horrible!" 

Law student : "You girls wouldn't care to go with us, 
would you?" 

Arts student: "Would you girls care to go with us?" 
Engineer: "Where do we go, you lucky girls?" 

"What is the greatest invention _in the world?" 
' 'Man is the greatest invention in the world." 
"Yes, but woman is an improvement on that invention." 
"That's what keeps men out late at nights, looking for 

improvements." 

First Frat. Brother: May I borrow your dress necktie? 
Second Frat. Brother: What's the matter, couldn't 

, you find it? 

Stephens Susie: ''If I am the first girl you ever kissed, 
how is it that you kiss so well?" 

Jim Hoover: "If I'm the first man who ever kissed you, 
'how do you know I kiss so well?" 

A girl and a car are much alike. A good grease and 
raint job conceals the years, but the lines tell the story. 

Here's what the little dog said after he had walke:l 
through the tobacco patch : "Does your cigarette taste 
different lately?" 

Heck: Let's give the bride a shower? 
Schupp: Count me in- I'll bring the soap. 

Any resemblance between these jokes and any other 
jokes heard on the radio or read in other college maga, 
::mes is highly probable. 

THE MISSOURI SHAMROCK 



HAYNES STELLITE 
Makes Dies Last Longer 
and Saves Refitting Time 

This crankshaft trimming die is hard

faced at points of wear with HAYNES 

STELLITE. It trimmed from 150,000 to 

155,000 pieces before it was returned 

to the die shop for touching up. Before 

the practice of hard-facing these trim

ming dies was adopted, they produced 

less than 500 pieces before it was neces-

· sary to refit them. 

HA YNES STELLITE increases the Iif e of 
all types of dies because ·it resists abra-

HAYNES 
TRADE-MARK 

sive wear even on hot work. Mainte

nance costs are reduced-as dies have to 

be changed less frequently, and, also, 

you can refit a hard faced die in less 
r . 

time than is required for refitting a 
plain steel die. 

For fuJ.'.ther information on savings 
that c~i be made by hard-facing with 

HA YNES l noys, write for the 100-page 

book, "Hard-Facing With Haynes 
Stellite Products." 

HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 

!!II! 
General Offices and Works, Kokomo, Indiana 

Chicego-Clevelcnd-Detroit-Houston-Los Anicle■-
N ow York-San Francisco-Tulsa 

The r~lstered trade-marks "Haynes" ,nd "Haynes Stelllte" 
distin~uish products of Haynes Stelllte Company. 



CAREER IN rPLASTl,CS 
The Story of 

JIM PYLE 
JN 1935 Jim Pyle received h is B.A. 
degree in chemistry from the Univer
sity of British Columbia . . . 

In 1943 he was appointed director 
of the General Electric Plastics Lab
oratories . . . 

Eight years to travel from college 
senior to leadership in the laboratories 
of the world's largest plastics molder 
~ the record suggests that perhaps Jim 
has found in his test tubes some secret 
formula for success . 

Jim's friends say, however, that the 
secret is merely a compound of two 
very simple elements: he was well 
prepared before he came to G .E., and 
he has worked energetically and im
aginatively since accepting his G-E 
assignment. _ 

For the college student interested 
in plastics, Jim recommends as a 
preparation ·· a solid grounding in the 
fundamentals of chemistry, physics 
and mathematics ." His preparation 
for research comprised two years in 
biochemistry, two more years in syn
thetic organic chemistry and a final 
year in the chemistry of lignin. In 
1939 his lignin studies earned him a 

.Ph .D. from McGill University . 
At G.E. Jim found that the Com

panv's processing of resins could be 
improved and improved it. He was 
placed in charge of development of 
laminated plastics- and worked out a 
new line in less than a year . He helped 
develop new types of plastics ma
terials, new chemical products, syn
thetic fibers, synthetic rubbers, and 
ion exchange resins- each of them a 
milestone of his ·career in plastics. 

N ext to scho ols and the U.S. gov
ernm e nt, G e n eral Electric is the 
foremost employer of college engi
neering graduates. 

In his co llege la boratory Jim investigated 
vitamins, hormones, and e nzymes, gradua ted 
with fi rs t-cl a ss honors in chemistry. 

One of the 3,000 war jobs he helped G.E.'s 
Plastics Divisions turn out was a rocke t launcher, 
used by AAF fig hter pilots to blast Na zi 
armor. 

At his first job with G.E., Jim worked in fa cto ry 
development to g ain a clearer und erstanding 
of plastics manufacture. 

Appointed d irector of G-E Plastics Laboratories 
at 29, Jim guides G-E research today in 
producing more useful , more beautiful plastics 
products for the home. 

GENERAL . ELECTRIC 
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FREE ... a new guide book for planning your future career! 

"FINDING YOUR PLACE IN INDUSTRY" 
tells you how to bridge the gap between your 

knowledge of fundamentals and their practical 

application in industry. This 32-page book de

scribes the many opportunities at Westing

house which are open to college graduates ... 

in research, engineering, manufacturing, design, 

sales, business administration, etc. No matter 

what future career you plan, it will pay you 

to read this free book! 

... helps you answer these and many 

other perplexing questions ... 

READ ABOUT the Westinghouse Graduate 

Study Training Course ... how it fits you for 

better jobs and advancement in your chosen 

profession. Westinghouse owns and operates 

29 major plants manufacturing electrical, elec

tronic and mechanical equipment, household 

appliances, plastics, ceramics and many other 

products. If you are interested in a future of 

extraordinary opportunity, be sure to send for 

your copy of "Finding Your Place in Industry"! 

University Relations, Educational Department 

I Westinghouse Electric Corporation 

illJi■ffJJ II Box 1017, Pittsburgh 30, Pa. 

• ■•-■.. . Please send my free copy of "Finding Your Place in Industry." 

I I Name ..................•..•.• • ................ ········••••-

~§!!YSI!9.!!§,~ ! ::~::; ·. ·. · .. ·. ·. ·. ·. ·. · .. · ... · ...... ·. · .............. ~'.'~ : : : : : : : : : : : : : : : : 
I City .......•............... . ........ •. .• State ....••••••••••• 

Tune in: TED MALONE-Monday, Wednesday, Friday, 
11:45 am, EST, American Network 

( _________________________ _ 



This lu111p of coal 
. . 

has been to . lnishing . school 

ND it has graduated with honors as a 
piece of coke. 

It's considerably more refined than it 
used to be. It's a better and more useful citizen, thanks 
to its coke-oven education. 

Now it burns cleaner than ordinary coal. Burns hotter. 
Burns longer. And it's ready to provide uniform, eco
nomical and efficient heat for your home. 

Koppers has done a lot to help supply you with this 
rnperior fuel. For Koppers has designed and built most 
of the coke ovens used in America. And Koppers is itself 
a big producer of quality coke for domestic heating. 

That's just a part of the service Koppers offers to you 
and to industry. Besides domestic coke, Koppers makes 
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couplings, piston rings, airplane propellers. It manu
fa~tures materials_ for pavjng, roofing; waterproofing . 
.It pressure-treats. timber with. preservativ.es io 1'1ake it 
more :resistantto weather, decay-, mofsture atid fire. And 
it engages"i~ ro~ny other:c1:ciivitifs.- ; ~ ,. · .. . 

It is this versatility, the application of Koppers.chemi
cal and engineering skills to so many fields, that has 
built for Koppers its reputation as :'the industry that 
serves all industry". Koppers Company, Inc., Pittsburgh 
19, Pennsylvania. 

The Industry that serves all industry 

KOPPERS 
1 
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Some chairs to be-sat in•.• 

And most likely some of the men who will sit 
at this directors' table during the next forty 
years are engineering students now. Yes, that 
seems certain, taking our top management 
today as an indication. For of the twelve 
men on our present Board of Directors, seven 
have come up through science and engineering. 

That's why capable engineering students 
entering our company today feel confident 
they're beginning a career with a future. 
They know they're starting in where men of 
their kind can rise steadily until they play 
leading roles in the management of our whole 
organization. 

And in a company this size, there is plenty 
for all to do-many goals, many rewards, 
many positions of great importance-in re
search, in production, in marketing, in ac
counting, in almost any field you can name. 

What is more, in this particular company 
the high managerial posts are filled from 
within our own organization, by promoting 
our ablest junior men to top rank. So the 
Standard Oil employee with unusual ability 
has unusual opportunity for advancement .• ~ 
advancement without 
limit . . . to the highest 
chair that he can fill. 

STANDARD OIL COMPANY (INDIANA) 
910 So. Michigan Ave., Chicago 80, Illinois 
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Editorial 
November! The Freshmen begin to see triangles in their sleep, the Sophomores 

have already concluded that there is something fishy about a denominator approaching 
zero as a limit, the Juniors grow weary of irregular curves and decide to start dating 
again, and the Seniors wonder what they were supposed to have learned in that pre, 
requisite they took three years ago before taking that vacation with Uncle Sam. Fine 
month, November! 

By November, however, most engineers are familiar at least with the Shamroc\. 
For the Shamrock._ is the official Engine Club publication, your publication! Since this 
is the case, it is only fitting that the Shamrock._ staff should present to all engineering 
students a brief analysis of the present status of the Shamroct Wait! Don't turn 
the page! Possibly this is not proper for an editorial, but it is important. For not 
only does it fulfill the obligation of the staff for a report to the Engine Club on the 
state of affairs of the Shamrock.., but it also brings to the attention of all engine students 
the unusual problems to be faced this year. It is the sincere hope of the staff that 
any reader with personal contacts or suggestions which may help to alleviate the three 
problems now facing the Shamrock._ will make himself known. 

One problem, only partially solved so far, is the same as that faced by most campus 
extra-curricular activities, namely the need of volunteers. That word "volunteer" 
has a most unpleasant connotation for most of us after the experiences of the last 
three years or so. Nevertheless, that is the basis of operations of the Shamrock..; it is 
completely voluntary. In the experience of the present staff, there have never been 
too many volunteers. On the contrary, all too often it has been the other way, so 
that the stresses and strains fell disproportionately on the shoulders of a few men. 
Yet when men were approached for help, the reply was frequently: "Well, I'll 
help the Engine Club during St. Pat's Week, but I haven't got time to be tied 
down to the Shamrock._ each month." Or, "I can't write or anything; fm just not good 
at that sort of thing." If you ever hear yourself saying these words, lower your 
flaps a second; you are paralleling yourself symbolically to the man who goes to church 
on Sunday and raises cain the rest of the week. And even the babbling incoherent 
leaving a thermo quiz can help carry Shamrock._s to the post-office; there are lots of 
such duties requiring no journalistic talent. Finally, even if you aren't a member of 
the regular staff, your contribution will be large if you jot off an article for the Sham, 
rock_ between beers some evening. Articles are the most important part of every issue, 
yet they are as scarce as meat under the OPA. Briefly, the larger the staff comple, 
ment and the more the contributors, the simpler it is for each man, and more im, 
portant-the better your publication. 

The second problem means the difference between publication of the Shamroc~ or 
cancellation of same. It is another shortage which may be new to you, but was a 
headache to the September,vacation skeleton staff of four men. It is the shortage of 
paper, which makes a full year of publication a 50,50 chance. During August and 
September every paper company which could be located was contacted with practically 

(Continued on Page 26.) 
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Microwave Radio Frequency Generators 

In all radio, television, radar ~nd other electronic work 
the conception of frequency and wavelength of signals is 
encountered. The frequency of a signal may be defined 
as the number of complete cycles of change which the 
signal experiences in one second. The wavelength may 
be determined by dividing the velocity of light, 
300,000,000 meters per second, by the frequency. Thus 
the wavelength of the signal from a standard broadcast, 
ing station operating at 1000 kilocycles (1,000,000 cycles 
per second) is 300 meters, and the wavelength of the 
standard 60 cycle power we use everyday is over 3,100 
miles. The frequencies of the signals to be discussed in 
this paper are approximately 3,000,000,000 cycles per 
second and the wavelength is therefore only 10 centi, 
ireters or about 4 inches. These frequencies were used 
mainly in radar apparatus during the war and are destined 
for a great peacetime future. 

To generate such extremely high frequencies special 
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By WARREN A. WELSH, E.E. '43 

electronic tubes have been designed. It is the purpose 
of this article to present a simplified explanation of two 
types of generators used to provide these extremely high 
radio frequency signals. . The two types of generators are 
the velocity modulated or klystron1 tube and the much 
heralded magnetron2 tube. The first of these to be dis, 
cussed is the reflex velocity modulated, or as it is more 
often called, the reflex klystron tube. 

Consider an ordinary metal can such as shown in cross 
section in Fig. 1. Suppose that at one 'instant there 
exists a surplus of positive charges on the top, side A as 
shown and simultaneously a deficiency of positive charges 
on the bottom side B. Since the can is an electrical 
conductor the displaced charges will flow along the sides 
C and D. This flow of charges constitutes an electrical 
current and will set up a magnetic field around the sides 
C and D. At the time the balance in charges is reached 

I~ 2.) 3\Q 4J 

If i 
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the current would cease to flow but at this instant the 
magnetic field which was built up by the current flow 
begins to collapse resulting in a flow of induced current 
in the same direction as the current which originally built 
up the magnetic field. This continued flow of current 
creates an unbalance in charges between the sides A and 
B but opposite in polarity to that shown in Fig. 1. A 
current will again flo~ between A and B due to the un, 
balance in charges and the above process will be repeated 
again and again until all the potential energy of the orig
inal displacement has been dissipated in heat and radia, 
\tion losses. If the losses are periodically replaced, the 
above described repetitious transfer of energy from the 
electric field ( displaced charges) to the magnetic field and 

1. Invented by R. H. and S. F. Va~ian. Much credit is due 
· to the Sperry Gyroscope Co., Inc., for its development. 

2. The present type magnetron was brought to this country 
from England early in the war and much credit is due the 
Bell Telephone Laboratories for its recent state .of develop, 
ment. 
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back to the electric field will continue. This repetitious 
transfer of energy constitute what are called "oscillations." 
Such a chamber or can in which oscillations occur is called 
a "resonant cavity." The frequency of the oscillations is 
given by the reciprocal of the time required for one 
cyclic interchange between the electric and magnetic 
fields and is roughly proportional to the inverse volume 
of the cavity. 

The reflex klystron is shown schematically in Fig. 2 
comprising four parts: (1) a cathode which emits elec
trons when suitably heated; (2) a control grid for effec, 
tively controlling the number of electrons emitted; (3) a 
resonant cavity similar to the one just,.described; and 
( 4) a reflector or repeller electrode. The cavity is d~
formed from the regular shape of Fig. 1 on the ends 
so that portions of the two ends are in proximity to each 

. other. The portions of the two ends which are in proxi
mity are perforated to form open grid-like structures. 
Typical d. c. -polarizing potentials of the elements of the 
tube are: cathode O volts, cavity plus 600 volts, reflector 
minus 150 volts, and control grid plus 2 5 volts. 

The operation of the klystron is most easily explained 
· by assuming that the tube is oscillating and then showing 

that the oscillations are sustained. This is the usual pro
cedure in the elementary explanation of the operation of 

b 
A B C D E G H J K 

c; 
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- ........... ........ __ ~~ 

FIG.~ 

oscillators. Let the variation in potential as a function of 
time between the two grid-like openings in the cavity 
be given by the sine curve of Fig. 3a. This variation is 
due to the oscillations which have been assumed to be 
present. Assume that out of the stream of electrons which 
are attracted by the positive cavity we choose certain 
representative electrons equally displaced in time and 
denoted by dots labeled A to K, inclusively, in Eg. 36. 
By properly choosing the time scale for displaying the 
electrons A to K the instantaneous value of the sine curve 
oirectly above each electron will be the value of the 
potential existing between the two perforated ends of 
the cavity. Due to the high velocity of the electrons and 
to the open grid structure most of the electrons will pass 
completely through the cavity. Consider now the effect 
of the potential between the ends of the cavity upon the 
velocity of the electrons. Electrons A, C, E, G, I, and 
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K pass through the cavity ~hen the potential between 
the ends is zero and hence their velocities are unchanged. 
Electrons B, F, and J pass through the cavity when the 
potential between the ends is positive and these electrons 
will be speeded up, while on the other hand electrons D 
and H, which pass through the cavity when the potential 
is negative, will be retarded. Fig. 3c shows the relative 
position of the electrons A to K an interval of time 13:ter. 
Note that electrons A, C, E, G, I and K have retained 
their relative positions whereas electrons B, F, and J 
have come closer to the electrons A, E, and I, respectively, 
due to their increased velocities. It is also seen that the 
electrons D and tt · are now closer to the electrons E and 
I, respectively, due to their decreased velocities. This 
process is termed ''bunching." 

The reflector electrode now comes into play and will, 

(Continued on Page 22.) 
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Supercharging the Diesel 

Sup~rcharging, in definition, is the process of increas, 
ing the vo'.ume air charge of an internal combustion en, 
gine over that which would normally be drawn in through 
the pumping action of the pistons. Briefly, it is ac• 
complished by forcing air into the pistons at a pressure 
above that of the atmosphere surrounding the engine. 

In the discussion of supercharged engines, it may be 
well to note the reason for this action. The foremo:;t 
reason is to obtain more speed and power for approxi
mately the same fuel consumption. This action will in
crease· the over-all efficiency of an engine. During this 
process it must be remembered that the weight and size 
of the engine can not be changed to any extent. 

As in all engineering problems, there is more than 
one way to obtain the ultimate goal. Thus we find other 
ways to obtain a greater output from a given engine. 
One way is to improve the combustion cycle. This 'action 
would give the highest possible mean effective pressure 
with atmospheric pressure. Another way is to increase 
the speed of the engine. 

There are many ways to supercharge, but six of the 
better known ways may be listed as follows. 

(1) The most efficient method which has been found 
thus far is to use the kinetic energy of the exhaust 
gases to drive a turbo-blower. A blower-impeller and .1 

turbine wheel are mounted on the same shaft. The ex
haust: gi:ses furnish power to the turbine and the blower, 
iu tum, forces the air into the engine manifold. 

(2) A blower that 'is driven directly by the engine 
or by an independent power source is a second method. 
This method is not as efficient as the first. There are two 
different designs used in this diethod of supercharging. 
There is the cene~)ype of· blower and the Roots 
type of blower. The English use the so,called centric and 
vane type blower. Then centric type uses a rotor 
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mounted ecentrically in a housing with fitted sliding 
blades. The motion of these blades is controlled me
chanically. At this point the vane and centric type 
blower vary. The blades in the vane type are controlled 
automatically while the blades of the centric are mechan, 
ical. Both of these blowers are suited for use under 
high speed and pressure. 

(3) A ll}ethod well adapted to engines with cross• 
heads is the use of the under side of the piston to furnish 
pressure for supercharging. However this method can 
be used only on 4-cycle engines. Ideally speaking, this 
engine could give an increase of about 90 % more air 
than the same engine not supercharged. 

( 4) There is a method used on 2-cycle engine known 
as the "Kadency System." This method involves the 
use of the exhaust column to produce a vacuum in the 
cylinder during the exhaust cycle and thereby cause a 
greater column of air to enter the cylinder. The quanti, 
ty of air that enters the cylinder by this method is not a 
large amount, but it does have an appreciable effect on 
the output of the engine. 

(5) The fifth method can and is used on 2 and 4-cycle 
engines. It is the so called "after charging" system. 
When this method is used on the 2-cycle engine the 
scavenging pump will not obtain a high enough pres, 
sure; therefore an additional compressor must be used 
to obtain a high enough operating pressure. When 
this method is used in either type of engine an increase 
of more than 20 % in original horsepower output should 
not be expected. • 

(6) The last method is applicable only to engines 
using air injection. The method is to incre~se the oxygen 
content of a cylinder by the use of an excessive amount 
of high pressure injection. 

Figure 2: This is not a diesel supercharger, but it shows. 
the principle on which a diesel turbo-charger wor~s. 
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The first method mentioned, which was the use of ex, 

haust gases, is known as "turbo-supercharging.", A 
Swiss engineer by the name of A. j . Buchi developed 
this system which is now widely used. The reason that 

this is such an efficient method is that it makes use of 
the exhaust gases which heretofore appeared in the 
energy balance as a complete loss. By the use of the 
exhaust to propel the supercharger this total loss now 
comes in the energy balance as some useful work. In, 
vestigation shows that the indicated output of the ex, 

haust gas turbine is greater th_an the indicated power that 
is absorbed by the compressor. A positive area of in, 

dicated work is therefore available for charging sets. 
There is one major problem with this type of super, 

charger. The output of the turbine is sufficient to covi:!r 

the power required by the compressor only when large 
loads are used at sufficient speeds. This fault is due 'co 

the unavoidable losses in exhaust gases. 
To try to put a turbo-supercharger on a two-stroke · 

engine produces a great many worries. Three of the 
main ones are: (1) The turbine cannot produce the 
necessary power because of the low temperature of the 

exhaust gases. The temperature is lowered by the 
scavenging air. (2) The turbine throttles the exhaust 

gases as they pass through. This in turn makes scaveng, 

ing difficult. ( 3) The supercharger must be started at the 
beginning of the two-stroke cycle. 

Exhaust control can take care of the first two troubles. 
The third can be taken care of by three methods. Start 
the turbine with a compressed air impulse pump, use 
direct current motor, or use a mechanical differential 

drive. When a direct current motor is used it should 
be mounted on the turbo shaft and be designed for 4000 

to 5000 r.p.m. When the mechanical differential drive 
i3 used it can be made to disengage when definite super, 
charge speed is reached. The starting of this super, 

charger should be done at about 50.% of the foll load 

speed. In an experimental run by the Sulzer Co. on a 
two cycle diesel engine, their engineers attained a super, 

charge pressure of 6 atmospheres and a permissibl~ mean 
effective pressure of 235 p.s.i. 

Airplanes and automobiles use the centrifugal mechan, 
ically,driven blower to a great extent. This blowe~ oper, 

ates at speeds of 10,000 to 30,000 r.p.m. 
Roots type mechanical driven blower is the most com, 

monly used supercharger on the diesel. One bad point of 
the Roots blower is that the temperature is much higher 

· on the discharge side than on the intake side. This differ, 

ence in temperature tends to distort the blower thus mak, 
ing it necessary to use larger clearances. These clear, 

ances result in a high slip speed and show up in heating 
and volumetric inefficiency. 

Most of the other blowers operate on adiabatic 'Jr 
polytropic cycles but this one operates on a constant 
pressure cycle. This makes the efficiency of this super, 
charger much lower. 

The last method that we will take up is that of oxygen 

boosting. In this process the oxygen content of the air 
used in the engine is increased. . This method can · b~ · 
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Figure 1: Shown in picture is a. Worthington 2 cycle 

50 H.P. diesel engine. 

used only on the air mJection type of diesel. General 

opinion is that air injection is fast becoming obsolete. 
However, there are still a number of these engines in use 
all over the country. and they must not be forgotten. 

The results of an experiment performed on a 
3¼"x4½", 4 stroke, C.F.R. diesel engine are interesting 
to examine. This experiment was performed by H. L. 
Knudsen of the Cummins Engine Co. The compression 
ratio was kept at 15 :8 : 1. Engine speed remained at 980.2 

r.p .m. all through the test. The test instruments used 
were a wattmeter, smoke meter, gas meter, and a 9 inch 
cathoderay oscillograph used to show cylinder pressure 

and the pressure change ratios during the test. The 
normal oxygen content of the air is about 21 % by vol

ume. However, when the oxygen .content was raised 
to 45 % the indicated hoursepower was raised from 4.3 
to 6.0 and the brake horsepower went from 2.90 to 4.65. 
The maximum cylinder pressure rose from 700 to 800 
P.S.I. However, the maximum pressure rise decreased 
from 88 to 60 P.S.I., and the ignition lag of the engine 
decreased from 9½ • to 5 • of crankshaft rotation. The 
specific fuel rate increased from 0.43 to 0.59 lb. IHP,hr. 
and the exhaust temperature increased from 620° to 

1000°F. The engine was operating at mechanical opti, 
mum timing conditions with clear exhaust. 

The favorableness of the oxygen boost is explained by 
the increase of the cylinder pressure which produced an 
effect on the ignition duration which was necessary be, 
cause of the small capacity pump and nozzle designed for 
a small injection quantity. 

Above 50 % of oxygen concentration the power out, 
put still increased but detonation began to appear and 
became more prominent as the oxygen concentration was 
increased. 

It was found that as the fuel rate was increased and 

(Co_ntinued on Page 24.) 
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A. 'This !ow-nitrogen steel, contammg 25 .50 per 
cent chromium, 0.14 per cent carbon and 0.05 per 
cent nitrogen, was heated for 8 hours at 875°C. 
and . water-quenched. Xl 00 

C. 'This is the steel shown at A ( above) held 7 
days at 1,100°C. and air-cooled. Xl 00 

Nitrogen Steels 
By]. W; HARLAN,, Ch.E. '47 

The atom bomb was perhaps the most sensational of 
the scientific advances ~hich came forth during the re
cent war. Nuclear Physics however was but one of the 
many branches of science and industry which reaped 
important benefits from the urgency and intensity of war
time research. 

Metallurgists also came through with many new dis
coveries and applications, some of which will prove of 
great interest and value to the Chemical ·Engineer who 
is concerned with improved equipment and plant design. 
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B. 'This high-nitrogen steel, containing 25 .05 per 
cent chrom.ium, 0.15 per cent carbon, and 0.22 per 
cent nitrogen, was heated for 4 hours at 875°C. 
and ai-r•cooled. Xl 00 

D. 'This is the steel shown at B ( above) held 7 
days at 1,100°C. and air-cooled. XlO0 

Plate l..c.-.A comparison of the microstructures of these samples of high, and low-nitrogen 
25 per cent chromium steels reveals the effect of the nitrogen addition in restricting 
grain growth, w_hen the steels are exposed to elevated temperatures for long periods. 
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AF, late as 1941, five years ago, the most that could be 
found regarding nitrogen , in an ordinary elementary 
book on metallurgy was the short and honest statement 
that nitrogen was present in most steels but that the ef• 
fect of nitrogen on steels was unknown. The "nitriding" 
process of surface hardening had beeri developed in, the 
1930's but aside from this surface effect no information 
regarding nitrogen in steels was available. 

Recently, however, the results of the addition of nitro
gen to steels has been studied and reported on by the 
Electro-Metallurgical Company and the findings amply 
tested. 

It was found that many valuable properties could be 
introduced into chrome and chrome-nickel steels by nitro• 
gen additions. 

There resulted stronger, more easily worked steels, 

A 

C 

increased hardness, retardation of grain growth at high 
temperature and in cast steels,, elimination of intergrandu
far corrosion and resistance to "475°G Brittleness." One 
of the most valuable properties of chrome-nitrogen steel 
i~ its extreme work-ability compared to steels of same 
strength, hardness, and corrosion resistance. 

Table No. 1 shows the effect of an addition of only 
.065 % Nitrogen on the properties of a common 13 % 

chromium, .07 % Carbon steel used extensively for such 
equipment as turbine blades, sucker· rods, and pump 
shafts, because of its hardness and corrosion resistance. 
-Note that the yield point is almost twice as high and 
that both the ductility and impact resistance have been 
increased with nitrogen additions. 

(Continued on Page 18.) 

B 

D 

Plate 2-'The cast steel shown in micrographs A .i.nd C contain about 27 percent 
chromium,' 0.35 per cent carbon, 0.75 per cent nicl{el, and only 0.05 per cent nitrogen. 
Micrographs B and D show similar castings containing about 27 per cent chromium, 
0.35 per cent carbon, and 0.50 per cent nicf(d but have a 0.30 pe-r cent nitrogen con, 

, tent. ]Xote the extent to whick the nitrogen additions refine the grain of these castings. 
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Organizations 
ENGINEERS' CLUB 

ERIN GO BRAUGH! The Engineers' Club ush· 
cred in the riew school year with a record attendance 
at their first official meeting, W edne~day, October 10, 
1946. The main purpose of the meeting was to famil
iarize the new students with the officers of the club and 
explain, in brief form, the activities this organization will 
sponsor. 

With enrollment at a peak, this promises to be the 
biggest and best year in the history of the Engine Club. 
Numerous activities, amusing as well as educational, are 
on the calendar, so every Engineer should make it a 
point . to be present at each and every meeting. For the 
benefit of the new students, Engine Ciub meetings are 
held on the first and third Wednesdays of each month, 
and notices of these meetings are posted in advance on 
the bulletin board in the Engineering building entrance. 

The annual Fall Dance of the Engineers' Club will be 
coming up about the middle of November. Paul Cherches 
and his orchestra were auditioned at the first meeting w 
that all Engineers could get an idea of their kind cf 
music. It was generally agreed that the music was very 
good: and arrangements are being made to have this band 
for the dance if p05Sible. 

The Engineers' Club is your organization and can only 
be as successful as you, the member, make it. There 
should be 1500 Engineers at Engine Club meetings for 
the rest of the year. 

• 
A. S. M. E. 

The first meeting 9f the 1946 fall semester of the local 
chapter of the American Society of Mechanical Engi
neers was held on Monday, October 21, 1946, in room 
15 3 of the Engineering building. The program con
sisted of a movie entitled: "Diesel Engine." After the 
movie, refreshments consisting of doughnuts and cokes 
were served. 

All men and women regularly enrolled in mechanical 
rngineering are cordially invited to attend meetings of 
A .S.M.E. 

A.I.Ch.E. 

The local student chapter of Ameriq.n Institute pf 
Chemical Engineers held its first meeting.of 1946:47 ~n . 
October 15. Thirty members attended and officers were 
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President, George Brown; Vice President, Mr. Weidemier; 
Secretary, J. W. Harlan; Treasurer, J. R. Zoller. 

This year the student chapter of the A.I.Ch.E. will 
concentrate on acquainting new Chemical Engineering 
students with the faculty of that department. To give 
prospective Chemical Engineers a clear picture of their 
profession, a series of lectures on Chemical Engineering 
and . its place in industry and science have been planned. 
A series of talks on Chemical Engineering and life, re
ligion, applied psychology and economics are on the 
schedule to broaden the enginee.r's outlook and help him 
to orient himself. 

The A.I.Ch.E. is looking forward to taking the many 
new Chemical Engineers here at the University of Mis
souri into its ranks and providing them with the back
ground they want and need for success in their pro
fession. 

The first non-business meeting of the year was held 
on Mond~y night, October 28, at 7:45. Dean Curtis 
was the principal speaker. 

♦ A.I.E.E. 

The American Institute of Electrical Engineers, the 
;_national organization in electrical engineering, was 
founded in 1884. It has as its objects the advancement 
of the theory and practice of electrical engineering and 
of the allied arts and sciences, the maintenance of high 
professional st;indards among its members, and the de
velopment of the individual engineer. 

Regularly enrolled students in the course of electrical 
engineering are eligible to become members of . the stu
dent chapter. Those students who· are not yet members 
are urged to join and find for themselves just how active 
and interesting the professional society is. 

The University of Missouri Student Branch of A.I.E.E. 
plans to be well under way by November 1st. The first 
meeting for the election of officers was held at 4:30 p.m., 
October 24, 1946. All students in electrical engineering 
are cordially invited to attend these meetings. 

PI TAU SIGMA 

Pi Tau Sigma is · a nationwide honorary mechanical 
engineers' fraternity. The Missouri Epsilon chapter 

. c~es its members from the ju.nior and senior classes in 
(Continued on Pa_ge 20.) 
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Around the Columns By SLIPS'TICK SAM 

. it(:i: 
..... . 
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Never could understand all those things about Scorah 
until I entered the ":Big end of the funnel" of his cycle 
of thermo courses a while back. You sad lads who don't 
get in _on this are really missing something; for the most 
part it's Doc's daily rendition of "Red River Valley" 
and "Frankie and Johnnie," to name just two of his 
amazing repertoire. Didn't faze him though when Jon 
Moon and J. C. Miller chimed in on the chorus-he 
kept right on going until everyone ran out of words. 
When he gets to his story about the concrete block which 
he tried to break up for coal, "you've had it." 

We have been informed, through usually reliable 
sources, that Ralph Jenkins isn't too adept at the arts 
rnilitaire (whatever that is). Seems he's opening a sec
ond front at Christian College (a reverent, twenty-second 
pause at the mention of that name). Has your girl from 
Stover made any comment yet, Ralph? Take it from 
Adolph, It doesn't pay! 

Well, our BMOC Jon Moon scored again, and_ it's 
another bullseye. He (and his wife) now have two cute 
gals, the most recent arriving on October the First. The 
name is Shawn; and for gosh sake, Moon, try to get out 
of school before you have to worry about her running 
around with some lawyer! Incidentally, this entitles him 
to a double trailer, so you see he ain't so dumb. 

Dick Kelso, Mechanical, ( cheers and applause), re
cently constructed six Quonset huts and converted them 
into living quarters for Stephens College faculty mem, 
bers. He won't quote the net profit, but he can sure 
tell you how to get the most beautiful nightmares! Work, 
ing on the job for Dick were Bill Kelley, John Cowley, 
Dean Day, Lou Krueger, Cal Hemeyer, and Bob Catlett. 
Any of you boys who are hard-up for a house might see 
what you can do there, but I won't guarantee anything. 

Speaking of housing, ( and who isn't these days?), it 
seems that life in a trailer has become a permanent part 
of The American Way of Life (get your flags here!) 
_whether we like it or not. However, it really isn't too 
tough a life, if you provide a few qualifications. Our 
family, being composed of two runts, doesn't have much 
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trouble with the head-versus-ceiling battle, and if your 
trailer is of the proper length, say about 47 feet, there is 
ample storage space. With this length it might also be 
possible for two people to pass, WALKING UPRIGHT; 
without playing leapfrog. 

Returning to the classroom: In response to the ques
tion "Daddy, what does Q.E.D. mean?'' Doc Scorah 
turned to one J. Caskie Miller and proceeded to lecture 
extensively (and also at great length) on the subject. 
Defensively, Miller replied, "Don't look at me, this guy 
next door asked the question. He's a ventriloquist or 
something." Scorah retorted, ''I was beginning to doubt 
that you were carved." 

One of our students taking Humanities-"or whatever 
the deuce they is "-reports that Engine classes were 

· never like this. While sitting out a lecture in Applied 
Psychology, a graduate assistant interrupts the lecturer, 
"Pardon me. I think I left my brains in here." He had, 
too-two gallons of them. 

And then there was the professor who announced that 
the principle just derived is so perfectly general that no 
particular application of it is possible. 

Instead of writing that report last night, we stayed 
up and worked out the following problem which should 
prove interesting to all engineers. Have you ever won
dered just how much time you spend on studies in one 
year? Well, there are 365 days per year (approx.) . lf 
you sleep five hours a day (considered average for Engi, 
neers), this equals 76 days, leaving 289 days. No one 
does anything on Saturdays and Sundays, and there are 
104 of them, thus reducing the total to 185 days. Christ, 
mas, Thanksgiving, Spring, and Summer vacations ac, 
count for 107 days, leaving only 78. If you eat, and we 
hope you do, you spend at lea.st 45 days in a year doing 
it. Eating, that is. There are 3 3 days left. We sup, 
pose that you have at least one date a month (any less 
than that is unfair to the Co-ed Internati~nal Organiza, 
tion), and this will take eight days away from school. 
But it will take at least eight days to rest up from your 
dates ( conditions being as they are), thus leaving 17 
days. Bull sessions will take up 10 days for the average 
student, while six days will be spent reading ESQUIRE. 
We now have one day left and that is St. Pat's Day, so 
figure it out for yourself. 

Roger Boggs and Gil Hippe were reviewing a lecture 
on Dr. Meyer's principle of heat and work. I still don't 
know if I got it straight or not, but it seems that Meyer 
noticed that the Swedes he cut up had light colored 
blood. So he dreamt up the idea that they were so cold 
that they had to work hard to keep warm-and they 
worked so hard that it just naturally boiled all the color 
out of their blood. 

All these married men on the campus are making life 

(Continued on Page 20.) 
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Engine Sketches 

This column is proud to present a tall, brown-eyed 
young man, probably seen frequenting the Engine Build, 
ing and the Shamrock office on various occasions since 
February of '46. You will notice him first because of 
his height. He is better than six feet and is not a victim 
of the "slide rule slouch," which is so c~mmon among 
men of his profession. Next, you will notice his big 
brown eyes, (more popular among the fairer sex) and 
his quick smile which makes you like_ him immediately. 
Yes, we are talking about J. Jacques Sweeney, better 
known to his friends as Jack. 

Jack was born in Moberly, Missouri, November 6, 
1923, which makes him 2_3 at this writing. He finished 
High School there with the usual experience attributed 
to a high school graduate and turned his eyes toward his 
present · Alma Mater in 1941. During his freshman and 
sophomore years Jack worked on the section and served 
as a bus boy at Stephens College (no comment on his 
position there). Things were going too smooth so in 
1943 Uncle Sam pointed his finger squarely at Jack, 
labeled him 1-A and sent him off to the wars. He served 
in the First Cavalry Division for 29 months, 24 of which 
were island hopping in the Pacific. 

Finally, in January of '46, when Jack was presented 
with the coveted discharge papers and the homing 
pigeon he remembered his desire to find out how the 
wheels go 'round, so he came back to M. U. to find out 
( with the help, of course, of a few of the professors). 

It would seem likely that he would have a wealth of 
information about the fairer sex but when the subject 
was mentioned he quickly informed me that he is married, 
a,; of September 2, · 1946 and the subjel'.'.t of girls was ta, 
boo. He has, in general, a preference for the Christian 
girls since his wifo is ~ gradu!lt~ of tha~ sch()ol. (What 
else could he say?) 

Since his return • to school he · has been continuing his 
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ByAKN_OLDA.PRYOR, E.E. '48 

course in Mechanical Engineering and working on · the 
Shamroc~. He resides at 107 Price Avenue, does not 
own a motorcycle and does own a slide -rule. He wears 
plaid shirts and parts his hair on the left side. Any 
further information may be had by dialing 3 5' 48. 

There came to Rich Hill, Missouri on October 16 1924 
a beautiful, fall day; the kind of day when great' thing~ 
happen and destinies are born. With it came Howell 
Heck, our other presentation for this month. His person, 
ality is typical of a competant, reliable man -intent on do, 
ing his job and doing it well. He is 5'' 9" tall, weight 
15'0 lbs. and has brown curly hair. He is easy to know and 
easy to like. 

Howell finished High School at Rich Hill, where :1e 
was President of his class for three years and President 
of the Student Council for one year. He lettered in 
football and track for th~ee y~ars, and played a saxo, 
phone and clarinet in the High School band and · dance 
band. He manifested a desire to know and to do a 
great many things in his early life as can be seen from 
his record; so he came to the U. of Mo. in 1942, and 
entered the department of Mechanical Engineering. • 

In August of 1943, when Howell was a sophomore he 
expressed a desire to travel. He found his wishes fully 
granted by the Infantry more quickly than he contemp
lated. With it, he toured England, France, Belgium and 
other points of interest in the E.T.O. When aske 
about Picadilly Circus in London all he could say was 
''Wow," so we'll let that pass and bring him back to 
the United States. · 

He returned by air from England i~ February 1945', a 
victim of battle wounds, and was given a disability dis, 
charge in August, 1945'. · 

Howell was just able to walk again, and with the be:;t 
of intentions was coming back to the University ~f 
Missouri to enroll when a motorcycle wreck sent him 
home to recuperate. But still undaunted he started out 

(Continued on Page 18.) 
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l:ngine Sketches 
Read:ng countercloc~wise from top left . 

1. It's worth it, men . . Where do you thin~ 
Petty got his start? 

2. It is a good thing our war plants didn't 
operate li~e this. 

3. Doc. Luebber's 'Chem. Engine Lab. 

4. From the Missouri Students in sight, 

it is apparent that Herzog and Den~ler are 

ma~ing a commercial announcement during 

the Engine Clab meeting. 
5. Haven't yet found the Mostoco line 

that short. 
6. Prof Phillips tells them how not to wt 

off their digits in Machine 'Too! Operations. 



ALUMNI NEWS 
Last month we published a listing of M. U. graduates 

,. ho are back with us this fall only to find later that we 
slipped up on a few individuals. After a little more 
ir.vestigation, we found Keith Henry, '41, Frank.. Ruck._er, 
'46, Ralph Shrum, '43, and Charles Wildschuetz, '45, 
holding down positions as assistant instructors in engi, 
neering. All of these men are working for their Master's 
degree in Chemical Engineering. Le Roy Day, Ag. E. '45 
ic also back with us as an instructor in the Agricultural 
Engineering Department. 

Roger McCammon, C.E. '43, former Lt. Colonel of 
Engineers, will be released from service shortly. He is 
now on terminal leave. 

We have received a letter from N.egat Atsam, who 
came all the way from Turkey to take his Master's in 
LE. at Missouri in 1939. Negat is now Chief Engineer 
ot the Yuksek Electrik "Muhemdisi in Ankara. 

Ed Ditterline, M.E. '46, is on vacation, surf fishing 
off the Carolinas with his family. 

D. H. Hagerbaumer, Ch.E. '44, received his Master's 
degree from the University of Michigan last June and 
ic. now with the Engineering Department of the Ameri, 
can Viscose Corporation in Philadelphia. 

Jack._ Stufflebean, C .E. '44, is establishing a private 
engineering firm in Tucson, Arizona. 

Congratulations are in order for Charley Buehler, M.E. 
'46, now employed by Western Electric. Charley is the 
proud papa of a baby girl, Jan Forister Buehler. Jan 
arrived on September 8th and weighed 9 pounds! 

Willard Hostetler, E.E. '46, (better known around 
these parts as "Pete") is working in the research labora, 
tory at National Union Electric Co. in Orange, New 
Jersey. Students at M.U. in 1944 will remember him 
as Business Manager of the Shamrock._ and holder of a 
variety of Engine Club offices. 
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EAT THREE MEALS A DAY AND AN 

IN-BETWEEN SODA 

At 

GAEBLERS 
BLACK and GOLD INN 

"'The Center of Student- Activities" 

Conley Av~nue at Gentry Place 

By BOB LEVEN.BRON., E.E. '49 

Joseph Louis Schweppe, Ch.E. '42, and Ernest W. 
Mellow, Ch.E. '40, received their Master's Degrees in 
Chemical Engineering from Missouri this summer. Both 
are now working for the doctorate, Mr. Schweppe at the 
University of Michigan and Mr. Mellow at the Univer, 
sity of Illinois. 

Robert E. Weir, C.E. '34, late Lt. Colonel of Liaison 
for the Manhatten Project, is now a staff engineer of 
the Chicago Corp., Chicago. 

J. L. McCu.bbin, M.E. '46, is employed by Warner
Swa&ey Co. in Cleveland, Ohio. 

Donald C. Sanders, Ch.E. '44, is _ a Junior Research 
Engineer with the Aluminum Ore Co., East St. Louis, 
Ill. 

B. J. George, E.E. '20, was in town recently to attend 
the Water Works convention in Columbia. B. J. is 
connected with the Kansas City Power and Light Co. 
Also in town were C. C. Cornelius, '17, and Joe S. 
Palmer, E.E. '31, both superintendents at Kansas City 
Power and Light Co. 

Paul Landtiser, M.E. '46, who recently left the cam, 
pus, is doing more travelling now than he ever did be
fore in his life. Paul is working for the Gulf Refining 
Co. as a Field Engineer and is on geological survey in 
Texas. 

Sam Gill, C.E. '34, is remaining in the Navy as a Lt. 
Commander. 

C. H. Lank..ford, J;: .E. '13, was in town not long ago. 
He is with the Century Electric Co. of St. Louis. 

Bert R. Stark._er, Ch.E. '43, is working at the Wood 
River Refinery of the Shell Oil Co. Silas H. Sides, Ch.E. 
'37 is a tcchr,ical representative for the same firm with 
a territory extending from St. Louis to Columbia. So 
far he has been unable to find satisfactory housing. 

Adolph Buescher, M.E. '46, was in town for the Iowa 
State game. 

Jack._ Hudk._ins, Ch E. '42, is still with the Phillips Pe, 
troleum Co. in Kansas City, Kansas. 

BLACK & VEATCH 
Consulting Engineers 

E. B. Black 

A. P. Learned 

J. F. Brown 

H.F. Lutz 

Ed Wilkes, Jr. 

E. L. Filby 

4706 Broadway 

N . T . Veatch, Jr. 

R . E . Lawrence 

F . M. Veatch 

C. I. Dodd 

W. L. Patterson 

A. V. Farry 

Kansas City 2, Mo . 
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Cooking handsets 
with Radio Waves 

After V-J Day, the demand for tele
phone equipment was at an all-time 
high. Total requirements for telephone 
handset handles, for example, were 
33 percent above the highest previous 
production rate. New molding presses 
would not be available for many 
months. It wa.s up to Western Electric 
engineers to find a way to make these 
important parts twice as fast as they 
had ever been made before. So they 
called on wartime experience with 
electronic pre-heating of plastics -
cooking with radio waves. 

.. The method formerly used to pro
ouce the handles was to mold granu
lat plastic into solid handles with 
conductor wires imbedded in them. 

In the new method, granular plastic 
is first molded into a "pre-form", 
about the size and shape of a hockey 
puck. These forms are then "cooked" 
or heated to the consistency of butter 
by subjecting them to high frequency 
current-then placed in molds for final 
shaping. The new handles have hol
low cores through which the insulated 
conductors are pulled. 

This method doubles the output of 
handles, increases strength due to 
more uniform heating, improves fin
ish, reduces amount of material used. 

for Engineers 

Coaxial Cable 
by the mile 

To meet future needs for long distance 
telephone and television circuits, the 
Bell System is constructing a nation
wide network of coaxial cable. Ingen
ious machines designed by Western 
Electric engineers are now turning 
out coaxials like spaghetti. 

A coaxial unit consists of a copper 
wire supported centrally in a copper 
tube by plastic disc insulators. The 
copper sheath is covered by two lay
ers of steel tape. 

One machine punches out the plas
tic discs. A second machine feeds the 
discs through chutes onto wheels 
which force them onto the wire at pre
cise intervals. The wire then travels 
through mechanisms which notch and 
form the copper tape around it and 
finally apply the double wrapping of 
steel tape. 

A!Lthese processes are carried on 
co'ntinuously. Copper wire goes in one 
end of the machine-complete coaxial 
units come out the other end. 

A cal,111 llk11 this, with eight coaxial units, 
eon earr, as manJ as 1110 telephone mes• 
sages simultaneous/J-can fiandle television 
freguenei,s up to 2,800,000 cycles per seco11d. 

It takes 17,000,000 
insulated pieces 

to make one part 
It sounds fantastic - but it's one of 
the unusual feats accomplished by 
Western Electric engineers in pro
ducing compressed powdered cores 
for inductance coils used in the Bell 
Telephone System. 

Thin "overcoats" of an insulating 
material are put on every particle of 
the molybdenum-permalloy_powder 
of which the cores are made. The par
ticles-averaging about 40 microns or 
I½ thousandths of an inch in diam
eter - are coated with a minimum 
thickness of insulating material by 
precisely controlled mixing. 

The resulting film has to meet three 
major requirements: It must not 
break away during compression and 
heat treatment of the core; it must 
isolate the particles electrically to 
reduce eddy current loss; it must re
main chemically inert throughout the 
lifetime of the magnetic core. 

Developing quantity manufactur
ing processes calling for scientifically 
controlled laboratory precision, 1s 
an interesting part of the complex, 
~jgh quality production job for which 
Western Electric has long been noted. 

Man,ifaetu.rl•g telephan, and radio apparat,u for th, B,11 System is Western Electric's primary jab. It call, 
for 11ngi•111rs of many kinds - electrical, m11chanieal, l11d,utrial, chemical, metallurgical - who devis11 
,,.d lmpror,11 maehi11111 and proc11ss111 /or larg11 seal, production of highest tJuality comm11nieatio11s efuipmHt. 

Wesrern Electric 
~ a UNIT or THE BELL S'YSTIM SINCE 188m ~ 

·-- -·- . ·-------------·--·----------------
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NITROGEN STEELS 

(Continued from Page 11 .) 

Table No. 1. 
13 % Chr. .07 % Carbon steels Heat treated Brinell 
% N Yield Tensile Elonga· Red lzod Hard• 

lbs. Strength tion area % impact ness 
1. .02 5 66,000 95,500 23 60 58 187 
2. .08 106,500 123,500 21 65 60 228 

This same general effect is seen in almost all of the 

chrome and chrome nickel steels, although it is not always 
as great. In addition to increasing the strength of the 
steel, nitro6en agditions also inhibit grain growth at ele• 

vated temperatures, making it much easier to obtain good 
forgings o;: complicated parts. 

This effect of inhibiting grain growth at elevated 

temperatures makes the use of nitrogen additions im· 

portant to the Chemical Engineer for several reasons.1 

In high chromium-low nitrogen steels, such as the 
2 5 % ch. omium, .15 % carbon steels used for elevated 

tE::mperature work because of its resistance to sulfur• 

bearing and oxidizing gases, nitrogen additions effectively 

prevent grain growth and subsequent reduction of strength 

and ductility as Plate No. 1 illustrates. 
The 4 7 5' brittleness is also practically eliminated. 
This inhibition of grain growth also makes possible 

1. It should be recognized here that columbium and molyb· 
denum additions may be used to inhibit grain growth. 

Y~URS 
for the 

asking ••• 

r-----♦ ~ 
I N:'s I 
I ELECTRICAL I I ENGINEERING I 
I HANDBOOK I 
I • Illustrated 350-page, 8"x 10" suirdily-bound, data I 
I book. I 

• Clear, precise information on electrical conduits, 
I surface raceways, wires, cables, and fittings. I 
I • Handy reference tables, specifications, electrical I 
I formulas and symbols. I 
I ~ Write today for I 
! __.- your FREE copy. I 

I n~,J!'-r~~1o!l!!!!.l~ I 
I Box 8?7- PittsbYrflh 30, Pea. I 1..;..~_;.·~---------.1 

lS 

better castings of chrome alloy steels, refining the grains 

so that uniform strength is maintained in large sections, 

and raising the ductility and impact resistance by 2 to 

5 times as Plate No. 2 shows. 
A chrome-nitrogen steel has also been developed which 

shows no tendency toward intergranular corrosion. 
These valuable properties of chrome-nitrogen steels 

should open up many new opportunities in plant and 

equipment design in the years to come. 

EDITOR'S N,OTE: 
All Cuts and Tables are courtesy of the Electro-Metal• 

lurgical Company. 

Engine Sketches 

(Continued from Page 14.) 

again and enrolled in school as a Sophomore in Septem· 
ber, 1945. He is Treasurer of the Engine Club and has 

written some articles f~r the Shamrock. He is unmarrieJ 
and is moderately interested in girls but has a "heavy'' 

in Kansas City. 
Being the ambitious type, Howell is after a degree in 

Bu&iness and Public Administration as well as in Me· 

chanical Engineering. 
With this goal in mind he intends to graduate from 

the U. of Mo. in June of '48. He would like to work 
for a small company, if possible, when he goes into In• 
dustry, but it is our bet he would make good anywhere. 

1010 B~oAOWAY 

CUL4369 
foR APPOINTM&H~ 
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(3ARK A LOG BETTER 
AND YOU GET MORE 
?APER •• FINER PAPER.f 

1: 
"BEST WOOD PUL'P 

FOR PAPER CONTAINS 
NO BA'RK, NO 1)1RT. 

HANO BARKING ANt> 
CLEANING IS SLOW, COSTLY, our OF THE QUESTION 

FROM A P'ROl>UCTION STANl>POINT ••••••• 

r;pz OFALL 
PAPER I.S MA'l>E 
noM WOOi:>! 

C0Nv£NT10NAL PRUM BA'RK£R soLves 
THE PRODUCTION ~8L£M BUT 

INVOLVES HUGE MACHINERY ••• 
• WASTES VALUABLE WOOP 

F19R'E ••••••• 

I~~~-:-~--·. -----1~ .• ;=:· 

~MfztNG Niw~.;1$'TRFAMBAfiKFR 

fJEYS..OPEfJ BY A-C GCIFNRSTS/ 
9 

-~. - ., ., ~ 

-· . . . . 
,:. ,, - <,,,,-·~ -~ 

-· . 

$cARCITV OF MANPOWER. ANP RAW 
MATERIALS MAPE. BETTER BARKING 
IMPERATIVE. A·C HA1) BEEN USIN6 
WATE'lt UNPER Hl6H PRESSURE FOR 
CLEANING CAST'INGS. SIMILARLY, 
COULONT LOGS 8E 8ARICE1) ANV CLEAN
ED HVPRAULICALLV? 111£ STREAMBA1UC£~ 
WAS 'B~. SCIENTIFICALLY CONTROL· 

LEI> JETS OF WATER. ~£MOVE 'BMK ANI> 
PIRT DY EROSIVE ACTION AS LOGS ARia 
REVOLVEP ANP PROPELLEP THROUGH THE 

BARKER. RESULTS-IMPORTANT WOOi) 

THE STREANIBARKER••BORN OFSCl!.NTIFIC R.1:Sl:ARl;H 
ANO SKILUI> ENGINEERING IS TYPICAL OF DAILV PROGRESS 

CONSERVATION •• MORE ANt:> FINER 
PAPER FOR MR. 6. M~S. AMERICA/ 

Bl:ING MAPE ON MANY OF THE 1600 1'1FFERENT PROPUCTS ALLIS·CHALMERS 
8UILPS FOR INOUSTRY 10 SERVE THE WORLP ··ALLIS-CHALMERS, MILWAUKEE, WISCONIIN 

ALLIS~ CHALMERS 

NOVEMBER, 1946 

QNJ; . OF THE .BIG 3 IN EI..ECrlc'tC POWER EQl,IIPMENr 
8166EST OF ALI.. IN RANGE OF INDUSTR/Al- PRODVCTS 
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AROUND THE COLUMNS 
(Continued from Page 13.) 

a little rough for the poor co-ed. Of course, she's much 
better off now than .. 'way back when-say 1944 or 45, 
when there were about fifty "men" left. I was beginning 
to wonder where we'd get enough guys to put on a good 
Serenade this year, but they tell that at least half the 
vets are single, and some of us who can get away for a 
night may tag along just for the ride. Those Serenades 
really provide a lot of fun, as you old students know. It 
isn't often that you can get away with jumping the 
fr.nee at Stephens and climbing the balcony behind the 
Tri-Delt House. 

Now that we've seen Lena the Hyena (ugh!), we 
should tell Al Capp that he didn't have to go all the way 
tc Lower Slobovia to find her. Has he never been to the 
U. of Mo.? Let's just hope that Lena doesn't stray too 
far from Dogpatch, 'cause we couldn't stand even one 
more around Columbia. 

COLLEGE OF ENGINEERING ENROLLMENT 
Fall Semester 1946 
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General 
Ag. E. 
Ch. E. 

4 
39 

230 
C. E . .......................... 313 
E. E ........................... 463 
M. E .......................... 485 

TOTAL ........................ 1534 

ENJOY 

ICE CREAM 

at your favorite fountain 

ORGANIZATIONS 
(Continued from Page 12.) 

mechanical engineering at the University of Missouri. 
Pi .Tau Sigma stimulates interest in the mechanicd.l 

engineering field and in the fellowship of its members. 
One . of its objects is to promote the welfare and mutual 
benefit of its members through association with the lead, 
ing engineers of this country. The local chapter at
tempts to follow the ideals of the organization by recog
nition of the outstanding sophomore of each class, who 
iR presented with an engineer's handbook. 

Freshman and sophomore classes are closely watched 
for :worthy candidates for ultimate initiation into Pi 
Tau Sigma. 

Officers of the local chapter for the coming year are: 
President, John McKiernan; Vice-President, Clarence 
Smith; Secretary, Milford Waller; Corresponding Sec, 
retary, Jack Schupp; and Treasurer, Ken Farquharson. 

A.S.C.E. 

The student chapter of the American Society of Civil 
Engineers is made \IP of students majoring in Civil En, 
gineering. This organization affords an opportunity for 
the members of the Department of Civil Engineering to 

become acquainted, promotes a spirit of congeniality 
between the members, and acquaints the members with 
topics of interest to Civil Engineering. Programs con, 
sisting of speeches by prominent men in Engineering and 
of technical movies are planned for each meeting. Meet-

(Continued on Page 26.) 

Engine Headquarters 

WELCOME 

We use soft water 

DINKLE'S BARBER SHOP 

Dial 7397 

Tahu - 20 Carat - Platine 

The 
Forbidden Perfume 

Also 

Face Powder & Body Powder 

PECK DRUG CO. 

THE MISSOURI SHAMROCK 



Low-Cost Sulfamic Acid Was Result 

Once obscure laboratory 
chemical now finding 
wide_ use In Industry 

Sulfamic acid, which for 
years was merely another 
obscure laboratory chemical, 
is today being produced in 
carload quantities for a con
stantly growing list of uses 
because of a discovery 
made by a Du Pont chemist. 

Believing that urea could 
be sulfonated to give a prod
uct which might have com
mercial utility, the chemist 
treated urea with fuming 
sulfuric acid. The reaction 
was exceedingly violent, and 
it appeared that decomposi-
tion had taken place to give ordi
nary ammonium sulfate. However, 
the chemist noted that the white 
precipitate which had formed did 
not dissolve rapidly in water as am
monium sulfate should, and further 
investigation proved that he had 
obtained sulfamic acid. 

NH;CONH; + SOa + H.SO, 
urea 

--.. 2NH.so.0H + co. 
sulfamic acid 

Thus the way was pointed to an 
inexpensive method of making this 

Solllbility o(Sulfa.rnic ~id. in wa.ter 

., 
S""" 

,.., l>o. i..u fr-.... 
_..r:;r ~n con. h t iort 

L,.., .... ,.I.., "'i"-"' e: 
90 ,- ...... i--'-"" 

..... 1..-L---

.., 
i.-- ,_. ..... lf"'P g/lOOf",O T$2'P ,;IIOOg H•O f-..... 7, 14.68 ~ 32.SZ. 

10 , .. ,. "" ,1.10 ... 
20 21.,2 ,o 4 1.41 
30 %6.09 80 4 1 08 ... 40 :19.49 

of Newly Discovered Process 

Crystals of sulfamic acid 

scarcely known chemical, and an in
tensive study of its chemical and• 
physical properties has led to its 
development for a wide variety of 
industrial uses. 

First Industrial Appllcatlons 
The salts of sulfamic acid are being 
used extensiv~ly as flame-proofing 
agents. Highly compatible with cellu
lose, ammonium sulfamate is unique 
among fire retardants in that it does 
not cause stiffening or otherwise ad
versely affect the hand or feel of 
textiles and paper. 

Another outstanding use for am
monium sulfamate is as a weed killer 
for the control of poison ivy, rag
weed, and a variety of noxious an
nuals. I ts effect on poison ivy is un
matched by any other product . 

One of the most important indus
trial applications for sulfamic acid is 

for dye and colored pigment 
manufacture. 

Soluble In Water and 
Non-hygroscopic 

Sulfamic acid is a strong acid, 
and despite the fact that it 
is exceedingly soluble in wa
ter, it is a solid non-hygro
scopic, non-volatile material 
which has found application 
as a laboratory titrimetric 
standard. Additional infor
mation will be found in the 
bulletin "Sulfamic Acid and 
Its Salts." Write to 2521 Ne
mours Bldg., Wilmington, 
Delaware. 

Understandably, men of 
Du Pont are proud that their work 
in the laboratory has created and 
developed many products like this 
"chemical curiosity" to help make 
life safer, more pleasant and com
fortable for all Americans. 

Questions Colle1e Men ask 
about working with Du Pont 

,. 
15 THERE A FUTURE 

FOR ME AT DU PONT? 
Every effort is made to initially select 
graduates for a specific job in line with 
their training and expressed preferences. 
Men are advanced as rapidly as their 
capabilities permit and openings occur. 
The broad research program and the 
ever expanding development of new 
chemical products as well as the growth 
of old established products offer ample 
opportunities for the technical graduate 
to grow in the organization. 

based on the fact that it reacts quan- p 
titatively and very rapidly with ni- a 
trous acid. · This has led to its wide 
use in eliminating the excess nitrite 
employed in diazotization reactions •&&.u . .s.,.r.o,r. 

BETTER THINGS FOR BETTER LIVING 
•,, THROUGH CHEMISTRY 

More facts about Du Pont-Listen to "Cavalcade of America," Mondays, 8 P. M. EST, on NBC I• I. DU PONT DI NIMOUU • CO. (INC.) 
WILMINGTON 91, DILAWAU 
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MICROWAVE RADIO FREQUENCY 
GENERATORS 

(Continued from Page 7.) 

due to the negative d.c. voltage applied to it, repel the 
negatively charged electrons. The electrons are actual, 
ly turned about and go toward the cavity once more. 
By properly adjusting the various polarizing potentials 
it is possible to cause the bunched electrons to pass through 
the grid structufe at_ a time when the potential betw~en 
the ends of the cavit~ is such as to oppose their passmg 
through. The electrons will be slowed down and the 
energy thus lost is transferred to the cavity which caused 
the slowing down. Referring to Fig. 3c it will be seen 
that the bunches occur regularly displaced by an amount 
equal to the period of the sine wave. Therefore we have 
satisfied the condition · that in order for the oscillations 
in a cavity to be sustained it is necessary that the losses 
of the cavity be periodically replaced. In actuality the 
losses are more than replaced, and it is possible to extract 
power from the cavity, thus providing a source of very 
high frequency oscillations. 

The frequency ranges for which klystrons have been 
made lie within the frequency band of· 2000 to 30,000 
million cycles per second. The frequency of klystrons 
is usually variable within certain limits, by either of 
two means. The frequency may be varied within small 
limits, about 5 million cycles per second for a klystron 
design to operate at 3,000 million . cycles per second by 
varying the d.c. polarizing potentials and may be varied 
over a much greater range, about 600 million cycles per 
second, by varying the size of the cavity. 

1 he picture, Fig. 4, shows three klystr9ns. The larg
est tube is a K417 made by Sperry Gyroscope Co., Inc., 
and is designed for operation between 9 and 11 centi
meters wavelength or from about 2,700,000,000 cycles 
per second to about 3,300,000,000 cycles per second. 
Tne· large knob-is for-pUrposes of mechanically tuning the 
tube. This knob controls the size of the resonant cavity 
of the tube. The electrode on the end of the tube op, 
posite the prongs is for connecting the repeller voltage. 
Connections to the cathode, control grid and filament are 
made to the prongs on the base of the tube. In opera, 
tion the cathode of the tube is operated at a negative 
potential · and the cavity is then at ground or zero potent, 
ial. This is to. protect operating personnel since the 
cavity is exposed. The two tube like projections are 
actually coaxial lines and are for the purpose of extract
ing energy from the tube when it is used as an oscillator. 
The long tube is a 707 A and is in the general sense a 
klystron tube but is also known as the McNally tube. 
In operation it is identical to that already described. Thi:5 
tube has a removable external portion to the cavity which 
ia not shown in the picture. Two metal disks will be 
noted about midway of the glass. These two disks have 
the grid like openings in them and they form a part of 
the cavity. Voltage connections are similar to the K417. 
The smallest tube (a 723AIB or 2K25) is also a klystron 
but has another name. It is called Shepherd-Pierce tube. 
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The long tube like projection from the base is the output 
and the bow-like structure on the side is for mechanical 
tuning the tube. 

The magnetron, though commonly thought of as a 
product of the recent war, is actually quite old. The war 
did bring on vast improvements in design, performance, 
and capabilities. References to the magnetron have been 
found dated as early as 1921 although the power output of 
the tubes was very small. We shall discuss primarily 
the present day magnetron. Credit has been given co 
the English for the present structural appearance, but the 
greatly increased efficiencies and tremendous power out, 
put is generally due to American manufacturers and 
laboratories. Notable in this group are the_ Bell Tele, 
phone Laboratories and the Radiation Laboratory at the 
Massachusetts Institute of Technology. 

The magnetron tube is essentially a diode (two element 
tube) having a cathode for emitting electrons and an 
anode structure for collecting the electrons. In the usual 
construction the cathode and anode are coaxial as seen 
in the cutaway view of Fig. 5. A d.c. or constant 
magnetic field is set up parallel to the axis of the cathode. 
The anode structure is honeycombed with resonant cavi
ties which may have any of several shapes, of which 
three common configurations are shown in Fig. 6. It is 
within these cavities that the high frequency oscillations 
take place and from which power may be taken. Fig. 5 
shows a magnetron having four cavities, although in 
general the magnetron will have more than that number, 
eight to thirty being common. 

The electric field of the cavity exists between the points 
A and B in Fig. 5 and will fringe in a manner denoted by 
the lines C. Electrons which are emitted by the cathode 
are attracted toward the anode by the normally large 
potential applied to the anode. These electrons will be 
traveling at right angles to a magnetic field and they will, 
therefore, be deflected from a straight line. The anode 
voltage and the magnetic field are, in fact, so adjusted 
that the electron travels around the cathode in an epicy, 
cloidal type motion which as seen from the cathode is 
very nearly circular. The electron will, however, event, 
ually reach the anode. This circular motion of the many 
electrons around the cathode produces a rotating cloud 
of electrons in the space between the cathode and the 
anode. This cloud of electrons will not be regular but 
will have the shape of a cog wheel as seen in Fig. 5. This 
can be explained by assuming that the resonant cavities 
are oscillating and that therefore the electric field which 
fringes out into the space between the cathode and anode 
is varying in a sinusoidal manner. Those electrons which 
leave the cathode at such a time in the cycle of the 
electric field that they are accelerated by the electric 
field will move in a more pronounced epicycloidal path 
and they will be returned to the cathode after only one 
excursion. Those electrons, on the other hand, which 
leave the cathode at such a time in the cycle of the elec
tric field that they are retarded by it will move in 1~ 

(Continued ori Page 24.) 
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Teleran pictures-air traffic control by radar plus television. 

T11/11ran-"radio •Y••"lor blind llylngl 

It's a television "information please• be
tween airplane and airport-with the pilot's 
questions given split-second answers on a 
television screen mounted in the cockpit. 

Teleran (a contraction of TELEvision
Radar Air Navigation) collects all of the 
necessary information on the ground by 
radar, and then instantly transmits a tele
vision picture of the assembled data to the 
pilot aloft in the airplane. 

On his receiver the pilot sees a picture 
showing the position of his airplane and the 
position of all other aircraft near his alti
tude, superimposed upon a terrain map 
complete with route markings, weather 
conditions and unmistakable visual instruo-

tions. The complex problem of air traffic 
control is well handled by Teleran. 

Teleran-another achievement of RCA
is being developed with Army Air Forces 
co-operation by RCA Laboratories and RCA , 
Victor, endless sources of history-making 
developments in radio and electronics. 
They are also your assurance that · any 
product bearing the RCA or RCA Victor 
monogram, is one of the finest instruments 
of its kind science has yet achieved. 

• • • 
Radio Corporation of America, RCA Building, 
Radio City, New York 20 .•. Listen to The 
RCA Victor Show, Sundays, 2:00 P.M., East
em Standard Time, over the NBC Network. 

Instrument Panel of the Future. 
The Teleran indicator, mounted 
in a cockpit, simplifies the pilot's 
job by showing his position relative 
to the airport and to other planes in 
the vicinity. It promises to become 
one of the most useful develop
ments in the history of aviation • 

• RADIO CORPORATIOM o, AMERICA 
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pronounced epicycloidal paths and will therefore remain 
~n the cloud for a much greater length of time. All of 
those electror:s which are · retarded by the field give up 
c_iergy to the field and help to sustain the oscillations. 
Normally an equal number of electrons would leave the 
cathode under the two conditions above, and it would 
seem that as much energy would be taken from the 
cavities as was added. However, since the undesired 
electrons make only one excursion and the desired elec, 
trons make several excursions, there is a net power de, 
livered to the cavities. Having now established the cog 
,.·heel shaped cloud of electrons it is also possible to ex• 
piain th~ sustained oscillations by observing that the 
teeth of the cogwheel are regularly spaced and that these 
teeth, which are concentrated · negative charges, · move 
past the cavities at regular intervals. It is then only 
necessary to ad just the rotational speed of the cloud so 
that energy is delivered to the cavities at the proper time 
in the oscillation cycle. The speed of the cloud is varied 
by ad justing the anode voltage and the strength of the 
magnetic field. Energy is taken from the magnetron by 
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DANIEL BOONE HOTEL 

BARBER SHOP 

THE BENGAL SHOP 

FOUNTAIN, DRUG, SUNDRIES 

SCHOOL SUPPLIES 

suitably coupling into one of the cav1t1es. Coupling 
loops are also employed between the cavities to obtain 
the desired phase relationship between the oscillations in 
the various cavities. The loops, or "straps" as they are 
called, will not be discussed in this article. 

For those who might be interested, the following typi, 
cal operating characteristics are included: frequency 
3,000,000,000 cycles per second, anode voltage 12 to 22 
thousand volts, magnetic field density 1200 to 1900 
gauss, plate current (pulsed) 10 to 22 amperes, efficiency 
30 to 50 percent, power output (pulsed) 40,000 to 
250,000 watts. 

SUPERCHARGING THE DIESEL 
(Continued from Page 9.) 

the smoke density was kept below 5 0 % , indicating clear 
exhaust, the brake horsepower increased considerably. 

A series of tests were run to find if the oxygen boost 
could be used as a starting aid. It was found that with 
an increase of oxygen concentration from 21 % to 4 5 % 
the minimum cetane number of the fuel boost is equivalent 
to raising the ignition quality of the fuel by 10 cetane 
numbers. 

For airplanes, the required horsepower for take,off 
is about a third more than for regular crusing flight. 
Tests showed that by oxygen boost the engine may be 
decreased . by about 2 5 % . The weight per take,off 
horsepower was reduced from 2 to 1. 5 4. 

The power increase over the normally aspirated engine 
i, a little over 40% with an oxygen concentration boost 
of approximately 40 % . The weight of the engine is 
decreased a little more than 30% at this same oxygen 
concentration. 

At _ present, the most common supercharging system 
i3 the centrifugal mechanically,driven blower, since it is 
very compact, light in weight, and simple. The problem 
of supercharging modern airplanes for high altitudes 
a~d speeds is met very well by this type of supercharger. 

(Continued on Page 26.) 

HARRELL & SON 
Tailors e;» Cleaners 

Phone 5323 Mo. Theatre Bldg. 

Someone needs FLOWERS 

from you TODAY ... 

NICHOLS BROTHERS 
25 N. Ninth St., Columbia, Mo. 

PHONE 9775 

Flowers by Wire 
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Because of photography's mobility. • • 
T HIS FOSSIL was big ... and fragile ••• 

and far away. Yet here it is ... intact ••• 
because of photography's mo~ility. 

Mobility: isn't this a characteristic of pho
tography that today's fast-moving business 
and industry could make good use of? In
deed it is. And here are some of the ways 
leading executives are using it. They're util- · 
izing ... 

Photographic illustrations • • • to bring product 
and prospect face to face. 

Recordak • • • to transport condensed copies of 
documents to branch offices. 

Photo Layout ..• to move layouts and drawings 
from drafting board to metal faster. more 
accurately. · 

Record photography ••• to bring accident scenes 
into the courtroom. 

Motion pictures and slide films ••• to abolish the 
distance between mrurufacturers and markets. 

Radiography ••• to bring subsurface conditions 
up where they can be seen. · 

In our booklet, "Functional Photography," you'll 
find other ways photography can be helpful ••• 
because of its mobility. Write for your free copy. 

Eastman Kodak Company, Rochester 4, N. Y. 

Functional Photography is advancing business and industrial technics 



(Continued from Page 24.) 
Sir.ce the diesel engine is growing very rapidly in its 

usefulness in many fields all over the world, even for 
present automobile transportation, it is very possible 
that experimentation with supercharging of these smaller 
engines will be a major 1.,mdertaking soon. 

(Contjnued from Page 5.) 
no success. Finally, through luck, fine friends, a most 
generous paper company, and a local trade of wrong, 
size · paper for correct size, enough paper was obtained 
for the October and November issues. Now, the Sham, 
roe/{_ has been promised paper for December and January 
\\·ith hopes for more. But, as is the case throughout tqe 
nation, the Shamrocl{_ still faces a tense paper ghortage. 

The last problem is a financial one which is indetermi, 
nate at the moment. Publication costs for the first extra, 
large introductory October issue were considerably above 
those in former years. If this continues to be the case, 
the Shamrocl{_ will very likely have to use more red ink 

SLAX 

By 
BOSTONIAN 

ROBLEE 

Your 

Refreshment 

Rendezvous 

JARMAN 
FORTUNE 

than desired for the coming year. Thus it is obvious that 
any engineering financial wizard with a way to increa5e 
the line integral financial efficiency of the Shamrocl{_ around 
the monthly cycle will be welcomed with open arms and 
free beer. 

That is where the Shamrocl{_ stands, fellows. We trust 
that you will help us as a staff volunteer, through article 
contribution, or by suggestions or personal contacts, ro 
make our Engine Club publication a standout. The out, 
look for the year is fair. Where we go from here is up 
to you! -D. Miller 

(Continued from Page 20.) 
ings of the ~tudent Chapter A. S. C. E. are held once 
a month. Announcements of the organization meetings 
and plans are posted on the bulletin board located in the 
front hall of the Engineering Building. All Civil Engi, 
neers, from freshman up through senior, are urged to 
participate in activities of the Student Chapter of the 
A. S. C. E. 

The first regular meeting of 1946-1947 of the A.S.C.E. 
local chapter was held on October 10, 1946. President 
Bruce Cleveland introduced members of the faculty who 
were present. They included Professors Rubey, Joseph, 
Murphy, La Rue, and Wood, who is the chapter's Facul

. ty Advisor. Bill Herzog, president of the Engineers' 
Club was also introduced. Other people who were pres-
ent and inttoduced included Mr. Welsh, City Engineer, 
and two of his assistants, Mr. Hill and Mr. Owens. Re
freshments were served in the Civil Engineering Labs. 
following the meeting. 

So refreshing 

with lunch 

DRINK 

flAOl•MAIK IIG. U, I, PAT , o,r. 

Home of perfectly 

Pasteurized 

Dairy Foods. 
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· • Foot-by-foot inspection is given every strip of insu
lation applied to an Okonite-engineered wire or 
cable. The Okonite Company, Passaic, New Jersey. 

:Dial 9767 
loolt few the 

OKONITE ~ 51NCf 1171 

CAMPUS FLORIST -.- insulated wires and cables 
for every electrical use 

Engineers - - -

EVERY STUDENT OWNS A SHARE 
Purchase slips given with each purchase are worth 5 per cent 
in merchandise any time; 15 per cent in Trade during two big 
yearly sales, or, if turned in by June 3rd, they share pro rata in 
the cash dividends. Cash dividends range from 10 per cent to 15 
per cent annually. · 

Organized in 1901 by students and facultymembers . . The University Book 
Store has a continuous record of service to the student body. 

TAKE ADV ANT AGE OF ITS SER VICE. 

Books, Supplies, Check Cashing Service, P. 0. Substation 

"EVERYTHING FOR STUDENT NEEDS" 

-at your-

UNIVERSITY BOOK STORE 
SOUTHEAST CORNER JESSE HALL BASEMENT SOUTHEAST CORNER 
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Blarney ♦ ♦ ♦ 

There are two periods in a man's life when he doesn"t 
understand women-before and after marriage. 

There are meters of accent 
There are meters of tone 
But the best way to meter 
Is to meter alone 
There are letters of accent 
There are letters of tone 
But the best way to letter 
Is to letter alone 

The brain of a college student is one of the most un
usual things known to man. It starts to function the 
moment he jumps out of bed and doesn't stop until he 
reaches the classroom. 

You can't kiss a girl unexpectedly. The nearest you 
can come to it is to kiss her sooner than she thought you 
would. 

Money does not always bring happiness. A man with 
ten million dollars is no happier than one with nine 
million. 

Q: What do they mean by the eternal war between 
blonde~ and brunettes? 

A: Chemical warfare. 

I'M Not under the alcofluence of inkohol, even tho 
some thinkle peep I am. I'm not so thunk as you drink, 
but I fool so f eelish. I don't know who is me. The 
dunker I stand here, the longer I get. 

Then there was the guy who winked at the elevator 
. girl. . . . . She took him up. 

He: "Is my face dirty, or is it my imagination?" 
She: "Your face is clean; I don't know about your 

imagination." 
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CHECKER CAB CO. 
Call 3111 

PROMPT-EFFICIENT-COURTEOUS 

AUTO LIABILITY INSURANCE 
COMPLY WITH THE LAW 

CLAY T. DA VIS 
Insurance, Real Estate, Surety Bonds Notary 
721 Broadway Dial 3314 

By FRED REAGEL 

Two drunks were whizzing down the road. 
"Shay look out there, Joe. You almost ran into that 

telephone pole." 
"Who, me? I thought you were driving!" 

Drill Salesman: "You make only a small deposit and 
make no more payments for six months." 

Contractor: "Who told you about us?" 

"Now," said the professor cheerfully. "Please pass 
all your test papers to the side of the room and kindly 
ir. sert a carbon sheet under each paper so I can corre--:t 
all the errors at once." 

FRATERNITY HOUSE RULES 
No liquor allowed in the rooms. Do not throw bottles 

out of the windows .. 

Irate coed to a friend: I thought you said he was a 
civil engineer! 

It was that sleepy time of the afternoon. The prof 
droned on and on with a seemingly endless chain of 
formulae, constants and figures. An engineer, sitting 
ir. the second row, was unable to restrain himself any 
longer and gave a tremendous yawn. Unfortunately, 
as he stretched out his arm he caught his neighbor square
ly under the chin, knocking him to the floor. Horrified, 
he stooped over the prostrate form just in time to hear 
a low murmur, "Hit me again, Sam. I can still h~ar 
him." 

Washington Coordinator: A man who brings organ
ized chaos out of regimented confusion. 

"How do you like bathing beauties?" 
"Can't tell. I never bathed any." 

"It's against the law to comment on a girl's figure, 
'cause the law books say 'No passing on curves.'" 

She's 
the 

kind at 
of looic 

a you 
girl 

DAILY CLEANERS 

this 
like 

909 Cherry Phone 4113 

"WEAR CLEAN CLOTHES" 
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OxYGEN TO BREATHE -is the most important thing in 
the world to one who is ill and unable to get enough for 
life from the air alone. 

The use of oxygen in medical practice has grown 
rapidly in recent years. Physicians have found it effective 
in the treatment of certain types of heart disease, 
shock due to wounds or injuries, following major opera
tions, and for numerous other illnesses. 

The need :for extra oxygen is so frequent in hospitals 
that many of them, instead of depending on cylinders 
of oxygen brought to the bedside, now have convenient 
oxygen outlets in many rooms and wards. Oxygen is 
brought directly to the bedside through an unseen ''pipe
line" from a centrally located "bank" of oxygen cylinders. 

Oxygen is a principal product of Units of UNION 
CARBIDE. It is supplied to hospitals-and in much 
greater amounts to industry for numerous mass
production operations-largely through The Linde 
Air Products Company. 

Linde Oxygen is now so readily avai/,able that no one 
need ever be without oxygen for any purpose. Oxygen is 
but one of the many basic and essential products from 
DCC-materials which, all together, require continu
ing research and engineering work with over a third of 
the earth's known elements. 

FREE~ Physicians, nurses, teachers, and others who would like more 
information on the availability of oxygen, and on the various types 
of oxygen therapy equipment, are invited to write for a copy of the 
"OXYGEN THERAPY HANDBOOK." Ask for Booklet P-11, 

U~! ?/!oo~~~P~R~Ro~ 
----------(TIJ!i----------
30 East 42nd Street New York 17, N. Y. 

Products of Divisions and Units include-
ALLOYS AND METALS • CHEMICALS • PLASTICS 

ELECTRODES, CARBONS, AND BATTERIES 

INDUSTRIAL GASES AND CARBID& 



ATOM SPECIALIST 
The Story of 

HERB POLLOCK 

IN 1937, after receiving his doctor's 
degree as a Rhodes Scholar at Ox

ford, Herbert C. Pollock came to 
work in the General Electric Research 
Laboratory. He knew that at G .E. he 
would find facilities, opportunity and 
encouragement to continue his funda
mental research into the secrets of 
the atom. 

This was important to Herb . As a 
senior at the U. of Virginia in 1933, 
he had studied methods of concen
trating isotopes. His doctor's thesis 
at Oxford was on isotope separation. 

When war approached in 1939, 
isotopes-specifically the uranium iso
tope 23S-became the subject of 
feverish study, as men sought to ex
ploit the atom's enormous energies. 
Herb put aside his research into pure 
science. Working with another G-E 
scientist, Dr. K. H. Kingdon, he suc
ceeded in preparing a sample of U-23S 
which was used to confirm the fact 

· that it was this isotope which fis
sioned under slow neutron bombard
ment. Later he joined Dr. E. 0. 
Lawrence's Manhattan Project group 
which was at work on the atomic 
bomb. 

With the Research Laboratory again 
today, Herb has resumed the funda
mental research he began at Virginia 
and Oxford. Using such complex elec
tronic "tools" as the G-E betatron, 
he studies the atom that man may 
have, not bombs, but new sources cf 
power, new weapons against disease, 
new truths about the physical world . 

Next to schools and the U.S.Govern
ment, General Electric is the largest 
employer of college engineering 
graduates. 

A Rhodes Scholar, Herb went from the U. of 
Virginia to Oxford, where he specialized in 
the study of isotope separation. 

Herb's war assignment: methods for separat• 
ing uranium for the Manhattan Project, from 
which came the atomic bomb. Earlier, he 
helped develop anti-submarine equipment. 

Using a specially built mass spectrometer in 
the G-E Research Laboratory, he isolated an 
early sample of U-235. 

Today, back in the Research Laboratory, he 
uses such "atom smashers" as the I 00-million• 
volt betatron, which is throwing new light on 
nuclear physics. 

GENERAL. ELECTRIC 





1. WHAT IS THE TOTAL WEIGHT of the electrons 
flowing through a 100-watt lamp filament, burning 
continually for one year on a 115-volt circuit -
(a) ISO-billionth ounce, (b) 5460-millionth ounce, 
(c) 23/s ounces? 

' 

Tharsure 
is 

hot stuff! --,- T 

2. WHAT IS THE AMPERAGE of the average thunder
bolt-(a) 20,000 amperes, (b) 1,700,000 amperes, 
(c) 4,000,000 amperes? 

--~ --- ----------- .. ----------------------------· ------. -. --- ------.. 
GOSH ••• · 

_ airs heavy_ ! 

3. AIR PASSING THROUGH the experimental wind 
tunnel at Wright Field, during a single hour, weighs 
as much as- (a) Army "jeep", (b) electric loco
motive, (c) medium-size ocean liner? 

Im pw--er than 
the 

driven sno 

4. THE PUREST FORM of iron ever produced is used 
in- (a) arc-welding electrodes, (b) thermostatic 
controls, ( c) spectrum analysis? 

-. ----------- ----------------. ----. -. ----. ---. ---:- . -. -• '• ...... -...... -. ------. -...... -..... -.. -.. . 

I\. 

;, 
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wh·at does Westinghouse 

offer College Graduates? 

If you have the proper qualifica
tions, Westinghouse offers · you a 
real opportunity for a career in 

resear .:h, engineering, manufacturing, design, service, 
sales, and business administration. 

Westinghouse owns and operates 29 major plants for 
the manufacture of all kinds of electrical and mechan
ical equipment, ceramics, plastics, alloys 
and many other products. 

If you're interested in the future of 
extraordinary opportunity, send for 
your copy of our new book, "Finding 
Your Place in Industry." Make it the 
.suide book nf vn11r f11ti,,.,,., 

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

ANSWERS 
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*SCIENTIFIC QUOTIENT-broad knawledge in the field ofscience 

Tune in: TED MALONE - Monday, Wednesday, Friday, 
11 :45 am, EST, American Network 



You saw us today ... remember? 

When you 
0 -- · 0 

crossed the road and sa,N that orchard ... 

0 
or watched the train ... or bought a new 

1 ·~. 0 
dress ... 

. . -
0 EJ 

left your car for repair ... or ordered roofing ... 

0 
you saw a Koppers product in use 

· 1. Tarmac. 2. Flotation Sulfur Sprays. 3. Pressure-treated 
cross ties. 4. Chemicals for dye intermediates. 5. Piston rings. 
&. Roofing. 7. Chemicals for pharmaceuticals. 8. Chemicals for 
molded plastics. 9. Coke plants. All these are Koppers products. · .. 
and many others that touch your welfare in countless ways. T!:J.e 
Koppers trademark is the symbol of a many-sided service. Wherever you 
see jt, it means top-notch quality. Koppers Co., Inc., Pittsburgh 19, Pa. 
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How are we going 
to make it? ••• 
A pilot plant has yielded its result-an 
improved gasoline, a better motor oil, 
maybe a synthetic oil, maybe one of 
the new chemicals. 

Now come the big questions. How 
are we going to make it-commercially? 
What equipment will we need? What's 
the best way to design the equipment? 
Out of what materials shall it be made? 

This is one type of fascinating prob
lem that will be tackled and solved in 
these engineering buildings which are 
to be constructed in our new technical 
and administrative · center at Ham
mond, Indiana, near Chicago. Mag
nificently equipped, these buildings will 
provide our engineers every facility for 
taking their essential part in turning 
test tube dreams into useful realities. 

Here will be grouped engineers fol
lowing many congenial pursuits; those 
who design our manufacturing equip
ment, those responsible for our main
tenance, inspection and field engineer
ing, and our cost engineering. 

Here, too, a task force of research 
engineers will work in modern labora
tories. Some of the channels into which 

their explorations will lead are: 

Research in engineering materials, especially in metallurgy; physical 

testing of construction materials; theoretical mechanics; applied me

chanics, especially as it relates to the underlying principles of engi

neering and the research tools needed by other divisions, and also the 
ind.ustrial aspects and possibilities of nuclear energy; electronic de
velopments; exploratory engineering and estimating associated with 

the development of new processes .and products. 

These new engineering facilities will hwn, with such acthi:ities 
and others vitally important. 

ST A N DA RD O I L COM PA NY ( I N DI A Jtil,.~) 
910 South Michigan Avenue 
Chicago 5, Illinois 

THE MISSOURI SHAMR'oCK 



DECEMBER, 1946 

A 

HONEYMOON 

• The Cinderella of Chesapeake Bay is a queer 
looking craft. She has no bow, no stern, no engine, 
no crew. Never weighs anchor to make a voyage. 
But she has a purpose, and has served it well. 

Largely because of her, a new fleet of ocean
going passenger ships· will have superstructures 
built of aluminum. It reduces weight at the most 
important place-:-,-"topside". 

This is a dream come true for Alcoa engineers. 
Eleven years ago they built this odd-shaped 
aluminum test hull and anchored it in Chesapeake 
Bay. Together with marine engineers and naval 
architects, they watched to see the. effect salt water 
had on aluminum; whether it would prove sea
worthy. And it did! 

But there were other problems-for instance, 
stresses topside, set up by the weaving and pound
ing that a ship takes at sea. By building and test
ing a model, Alcoa engineers found that the use 
of aluminum in the superstructure greatly re
duced the stresses. They likewise conferred on 
pla.ns and recommended materials. 

So the ships were built. They are in the water 
now being outfitted for their maiden voyages to 
China-thanks to Cinderella and the "imagineers" 
who dreamed of aluminum ships and then engi
neered them into the water. 

Doesn't a company that pursues an ideal · with 
such intensity stir your imagination? It's fun to 
work with men of vision. Ideas click when men 
with imagination plus engineering work with thi& 
versatile metal, aluminum, and with the greatest 
fund of aluminum knowledge in the world ... 
Alcoa's. ALUMINUM COMPANY OF AMERICA, Gulf 
Building, Pittsburgh 19, Pennsylvania. 

FIRST IN ALUMINUM 
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Chemistry Provides New·.Colors for New Cars 

In Detroit this spring, automotive engi
neers and designers were shown a dozen 
cars finished in glowing colors never be
fore seen on any automobile-colors 
that diffused and reflected light back to 
the eye from within the finish instead of 
from the surface. 

These new "Duco" Metalli-Chrome 
lacquers which attracted industry-wide 
attention are expected to give new 

· beauty and durability to America's cars. 
The story behind their development is 
an interesting one. 

New. Techniques for Pigment 
Preparation 

As many commercial pigments are now 
made, they are precipitated from chem
ical solutions in the form of fine parti
cles, which are then dried, ground and 
reground with a liquid vehicle to pro
duce the final paint, enamel or lacquer. 
The fineness of the particle-size largely 
determines the luster of the finish. Al
though mechanically ground pigment 
particles can be made extremely fine, 
they are not nearly as small as the par
ticles originally precipitated. 

A few years ago a program of research 
was started by Du Pont scientists to 
try to take advantage of the very fine 
particles formed .by precipitation. They 
proposed to eliminate the drying and 
grinding processes entirely_:_ to trans
fer the microscopically sized, precipita
ted·, hydrated pigment particles directly 
from the mother solution to the lacquer 
,·')hicle. 

Extended study by organic and col
loid chemists, physicists . and chemical 
engineers finally solved this problem. 
The procedure consists of mixing the 
wet pigment in a heavy-duty mill with 
water-wetnitrocelhtlose,dibutylphthal
ate and castor oif: '·Dibutyl phthalate 
forms a colloidal solution with nitro
cellulose. The colloid absorbs the castor 
oil and pigment, but eliminates the 
major portion of the water as a sepa
rate insoluble phase. 

A New Range of Color Effects 

After the method of transferring wet 
pigment particles had been established, 
the second development in this program 
was the practical utilization of precipi
tated ferric hydroxide. Although it had 
been used for a long time as an inter
mediate for the manufacture of dry fer
ric oxide pigment, ferric hydroxide in 
the wet form as a pigment had been ap
plied only to a very limited extent and 
its true value had gone unrecognized. 
When used in conjunction with the new 
process, wet ferric hydroxide produced 
a lacquer of unusual brilliance and dur
ability. In combination with other pig
ments, a whole new range of color effects 
became possible. 

Because of their extremely small pig
ment particle-size, the Metalli-Chromes 
are somewhat translucent, having a dis
tinctive, soft innerglow. This lustrous 
depth is further enhanced by introducing 
into the film aluminum particles which 
act like mirrors to reflect the light with
in the finish. 

Not only are these new lacquer fin
ishes more lustrous and more beautiful, 
but they arealsomoredurable,as proved 
by four years of laboratory and road
testing. "Duco" Metalli-Chrome lac
quer is a worthy newcomer to the ever-

.More facts about Du Pont-Listen to "Cavalcade.of America," Mondays, 8 P.M. EST, on NBC 

lengthening list of developments by 
men of Du Pont that have helped in the 
mass-production of automobiles and the 
creation of new industries, new markets, 
new jobs for millions of Americans. 

Questions College Men ask 
about working with Du Pont 

WILL ' I FIND COMPETITION 
DIFFICULT AT DU PONP 

It is to be expected that there. :•ril!.;be 
competition in an organizatioti:C::,,J,ere 
every effort is made to select ·th1,""best 
trained and most promisil!;g graduates. 
However, such competition is not de- . 
liberate or is it on an elimination basis. 
New employees are given every oppor
tunity to grow in the organization. 

Technical undergraduates and gradu
ate students will be interested in the new 
booklet, "The Du Pont Company and 
the College Graduate." Write to 2621 
Nemours Building, Wilmington, Del. 

PO 
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BETTER THINGS FOR BETTER LIVING 
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Editorial 
The engineer has a position of trust and respect in modern society. The engineer 

is admired f ~r the education that he has received, the strict curriculum that he has 

survived. But too often does evidence appear that the engineer is the slave of the 

forces with which he operates. Too often is there evidence which would indicate 

. that the engineer does not understand the effect upon society of the materials he pro

duces and the methods he devises. 

The engineer constantly works to provide new materials, new products, new 

methods. The market place is full of the hundreds of thousands of products of his 
ingenuity and hard work-products which promise to make this earth a paradise be, 

yond the conception of man fifty, or even twenty years ago. 

But a strange thing happens; in this land of coal and iron, cotton and wood, wheat 

and . meat, with continual pressure exerted upon all means of production, we find that 

life for the common man is not much advanced over that of the common man twenty 

or fifty years ago. Do not think that the advent of the machine age has made life 
easier for the worker. It hasn't. His output is increased; he can do more now than 

he could in years past, but his work is still hard. Now he must keep pace, not with 
fellow workers, but with a machine. A machine that has nerves of electricity, muscles 

of steel and no heart. 

In this land of abundance of materials, machines, men and ideas, we find that those 
products which could make life easier are meant only for those who can afford them. 

Expressed in a slightly different form, thts means that our economy is geared to pro, 

duction rather than to consumption. Prices are based upon costs of production, which 

is fair enough, but production is not based upon consumption or demand. Therei'! 

lies the joker. 

To illustrate; a producer may make 1000 units of an item and charge according to 

cost and a profit. If he finds however, that there are 2000 buyers for his product, he 
will feel justified in raising the price a bit, and perhaps make a larger profit. He 

thinks that that is quite all right. But is it? If he had produced 2000 units his unit 
cost of production would be lower, yet, even though he were to charge a lower profit, 

he would get a greater total profit because he is selling more items. Perhaps this is half 

of the solution to the economic problems of our day. 

The other half of the solution lies in the distribution of purchasing power. To mass 

produce and sell dishwashers, deepfreeze units, airplanes and so on, there must be a 

mass market for these products. There is no doubt that the mass of the people want 

such items, but they just haven't the mo~ey with which to buy them. How can they 

get that money? It is a slow process, but it can be done. 

The workers in the great industries must be paid a larger proportion of the value of 

the products they make. Under the present economic system great inequalities exist 

in the distribution of wealth. The wealthy are getting wealthier. 

The large profits are not being turnei back into industry as they would if the workers 

(Continued on Page 22.) 

DECEMBER, 194(J 'i 



Patents and the Engineer 

Article I, Section 8, of the Constitution of the Unite::! 
States of America provides among other things that the 
Congress shall have power "To promote the Progress of 
Science and useful Arts, by securing for limited Times 
to Authors and Inventors the exdusive Right to their re, 
spective Writings and Discoveries;" 

Had the framers of our Constitution . seen fit to limit 
this all important grant to a single class or professi<;>n anj 
thus had used the word "Engineers' instead of ''Inven, 
tors," there would be no point in writing this article. 
From the time each embryonic Son of St. Pat first pie, 
tured himself, slide rule in hand, as sitting at the huu 
of the world and controlling all things industrial and 
scientific, he would have known how inextricably bound 
he was by these few simple words of our Constitution 
and he would have acquainted himself early with tlu!ir 
import. 
~ it is, it is doubted seriously if one per cent of the 

readers who fall within the class of beginning students 
in engineering remember this provision of our Constitu, 
tion, let. alone their being possessed with the realization 
of the dominating effect it will have in their professional 
lives. Accordingly, it will be profitable to consider this 
part of our Constitution briefly. 

Under this grant of authority, Congress has promul, 
gated our patent laws which give to us our present pat, 
ent system. Within the Department of Commerce there 
!).as been created an agency, known as the United States 
Patent Office, that is charged with the duty of putting 
these laws into effect, and through this agency · paten~ 
are issued to inventors in accordance with established 
rules. To give information on what inventions patents 
are granted ahd how they are issued is not the purp~se of 
this article. Suffice it is to say, that the system under 
which they are given in the United States is second ;o 
none in the nations of the world and that, because of this 
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fact, it is imperative you understand it and know what it 
means ,,to you. 

It is not within the scope of this writing to tell you 
wh~t our patent system is; but rather it is intended ~o 
devdop some of the ways it affects you as an engineer and 
a.citizen. 

· As technical men and women, you definitely will ~, 
come associated, either directly or indirectly, with patertts 
arid our patent system from the moment you .graduate, 
and 'possibly before. 1n· the course of your academic 
research you may make certain discoveries which will 
form subject matter upon which patents will issue. In 
your graduate studies you inay be assigned an industrial 
problem, · the solution of which will give to you or your 
university certain patent rights. Upon graduation, you 
may join the staff of an industrial research organization 
ctnd thus become the recipient of patents. You may find 
yourself affiliat~d with a corporation which owes its very 
existence to patents, or you may found your own com, 
pany upon patents issued to you. In many other ways 
there is the possibility of your becoming interested direct, 
ly ill patents. On the other hand you may find yourself 
only .remotely interested in patents through the use of 
patented articles or processes, but however far removed 
you are from them, you will be concerned with their 
effects. And for this reason alone you should take it upon 
yourself now to acquire a fair working knowledge of pat, 
ents and our patent system. 

Such study might induce some of you to digress from 
Y?U; technical training at the end of your prescribed 
coutse and. enter law school preparatory to admission ii1 
the profession of patent law. Or, it ~ght point the way 
for some of you, because of your added knowledge, to a 
better position. And for any of these reasons, or a 
thousand like them, it would be well worth your time. 
But to the writer there are even more important ones. 

You should be concerned about our patent system be, 
cause: (I) It is a vital factor in our national defense 
and should therefore command the individual concern of 
each and everyone of you. (2) It is a part of our sys, 
tern of government and involves one ·of your constitu, 
t1onal rights which you should protect and keep inviolate. 
True enough, the writer could make these statements for 
selfish reasons and the patent p;fofession as a whole might 
talk long and loud about the system to perpetuate it for 
their own enrichment. But the foregoing reasons giv.:::1 
for your required study of the patent system transcertd 
the aggrandi~ment. of any one person or professional 
group and most certainly warrant your consideration. 

To appreciate why you should learn more about our 
patent system, -it is necessary that you consider its con, 
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tribution to our national defense and to be informed that .. 
changes to it are being proposed which would negative 
its potency in this regard. Now for the first of these 
topics it is necessary for us to study our patent system 
historically, and with the mentioning of this word the 
reader will surely a,sk himself, "Shall I stick this out, or 
would a little serious study of the caiculus, or "technical 
scratch," be less boring?" 

Well, that is up to you to d€cide, but you would read 
on, wouldn t you, if the writer told you in advance that 
within the remaining paragraphs he would unfold th.:: 
true story of how our most effective weapon in World 
War II was blueprinted in May, 1787, of how its op~a 
declaration to the world swathed it with the cloak of 
tightest secrecy, and last but not least, that the engineer, 
ing profession (using the term broadly) was responsibl..':, 
more than any other group of individuals, for putting i~ 
into action. 

It all goes back to a time when Joe tlloke and John Doe, 
shivering in a makeshitt laboratory fitted with the crudest 
of equipment and purchased at a s~crifice of the necessi
ties of life, first read, in the dim light of their sparingly 
used candles, this pledge of their Government, the United 
titates of America. In effect this pledge said, ··u, you, 
the people of this Nation, will openly publish and de, 
dare the secrets of your minds as pertain to the advance
ment of the arts and sciences, your Government w1ll 
assure to you, for a limited time, an exclusive right in 
your discoveries." · And, upon reading this pledge and 
taking faith in its promises, Joe .Bloke and John Doz 
were inspired to, and did, bring light and music into the 
world. 

And there followed .aJter Joe Bloke and John Doe, a 
Ford, a Whitney, an E~ison and a Bell, and out of the 
faith and the foresight ofthe few men who framed our 
Constitution, there aro$e , a nation unexcelled in industrial 
might, a nation with a .higlier standard of living than any 
other, a nation which o~ly recently was destined, in, 
dustriall y, to become the '(arsenal of democracy." 

But this stellar rise in industrial power was not all · that 
was to stem from this masterfully designed plan. lt was 
not enough that the lone inventor made his contributior1s 
to the world, tor just as there -is strength in numbers so 
i., there strength in concentrated mental e{fort. The ;gi, 
gantic problems that overwhelmed the individual -diind 
were destined to be solved in the mod~rn relearch labora, 
tory where trairied men, each a specialist in i;is field, would 
put together, piece by piece, the jig-saw puzzle. 

But to build, equip and staff these laboratories required 
capital and trained personnel. The money, though not 
heretofore easily attracted, was forthcomi _1g, for, under 
the protection of the patent grant, it was 1~ossible to pro
tect the investments made and thus create the incentive. 

Trained personnel, on the other hand, _-, as not at ·fin:t 
available, but as the demand grew, our institutions rJi 

learning met the challenge, and to-day we have in our 
modern scientific schools and colleges the organizations 
which will put • skilled men in the field to perpetuate our 
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place in the industrial world. And it is here that each 
of you, as students in the sciences, must find yourself 
as a part of a great movement that began with the birth 
of our nation. 

To tell you that our patent system alone was responsible 
for our industri.al growth, for our institutions of scientific 
learning, and that you, as engineers, will be dependent 
entirely upon it for your future well being, would be 
preposterous, • but the system has had its part in these 
regards and it will continue to play its role so long as 
the incentive of individual reward is allowed to remain 
an integral part of it. 

There can be no doubt that the inventive genius of 
America, applied to the developmei:it of its vast natural 
resources, was the contributing factor in winning World 
War II, for it was the material which we placed abund, 
antly in the hands of our Allies that stemmed and turned 
the tide. So it can be said with impunity that those kN 
men back there in 1787 drew the plans for this effective 
weapon, because they provided an incentive for each and 
every citizen of America to give to their country the 
products of their inventive minds. 

These forces were harnessed and America put its 
shoulder to the wheel to turn out the goods. The result 
is history, but by looking backward it can be seen that 
the openness with which this plan was divulged accounted 
for its secrecy. 

To the European mind, the freedoms which we Ameri, 
cans enjoy are only mytqical, and for this reason it is 
easily understandable that our enemies failed to perceive 
how such an apparently insignificant thing as a patent 
clause in a constitution could create an industrial em, 
pire. But it did, and it went unnoticed until American 
ordnance appeared on all fronts as if by magic. In giving 
their reasons for their country's loss of the war the de, 
fendants at the Nurnberg trials confirmed this fact when 
they admitted that the German high command grossly 
under-estimated the industrial strength of the UniteJ 
States. 

Now for the third point, it is hardly necessary to state 
and develop that the engineer was largely responsible for 
the application of this powerful weapon. It need only 
be said that back of each industrial task, each new <level, 
opment, every production problem, and every military 
operation was the work of the engineer. It has always 
bzen so and it always will be so, and it is obligatory that 
you here and now prepare to assume this important role 
in our national defense. 

But even though our patent system is perfect enough 
to make such a large contribution to our national wei, 
fare, it does of its own power possess the explosive which 
Giakes it subject to attack and criticism. The rights given 
under our patent grants are strong and create a powerfui 
monopoly. This was intended and accounts for its sue, 
cess, but nevertheless, in the hands of those who would do 
so, a way is provided to misuse the patent grant. Thus 
by withholding his contribution from the world at the 
sacrifice of direct reward, a patentee can deny the public 

(Continued on Page 14.) 
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Colutnbia's New Water Tower 

A very important addition to the over-taxed facilities 
of the Columbia water system is the new water tower 
now nearing completion. 

Residents in the vicinity of the tower will no doubt b~ 
doubly glad to see the job completed, as the sounds of 
the steel workers reverberate , throughout the structure 
constantly and certainly do not make for a · quiet neigh
borhood. According to Mr. D. E. Crane, the head of 
the water department, it should be completed before the 
first of the year, providing Columbia with a water tower 
of the_ most modern design and embodying the latest 
technical developments in this field. 

This type of tank, while having various names de, 
pending on tlie company doing the desigii work, is usually 
know as a mushroom or spheroidal type tank because oi 
.its peculiar shape. · 

The need of such a tank has b~en apparent for some 
time pecause of the increased water consumption in 
Columbia, and the storage problems this increase has 
brought about. tor several months the Columbia water 
supply system has been operating at near capacity, and 
now, because of the war-time expansion a,nd the large 
student population, the water system· is in a critical con
dition. At present, it is not possible to give the plant 
facilities the proper maintenance and the periodic check
up which they would normally receive. This makes ;:: 
imperative that the city provide additional facilities for 
water storage. 

As the system now operates, the purified water is 
pumped · directly into the mains without being stored in 
an elevated reservoir. The pumps_ are therefore subject to 
widely fluctuating loads, and are subject also to occasioml 
peak periods in which they can barely supply all the water 
needed at the regular pressure. · This condition creates 
excessive wear on the pumps, lowering their efficiency 
and thus starting the cycle of inadequate pumping. 

lO 
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Another aspect of the ~uctuating load pr9blem, whicn 
will be helped by the new tank, is the power requirement 
for the pumps. 1 hese pumps are steam operated, and 
with the addition of the new tank allowing storage at an 
elevated head, the pumps may occasionally be shut down 
while the stored water acts as the supply source. The 
shut-downs will take place, when possible, at times when 
the ele<;tric power load is at a maximum, and the boiler 
steam can then be . diverted to the light department. This 
will ;i.llow a much more uniform steam consumption and 
a more economical boiler operation. At the sam~ time, 
the pumps will .occasionally get a much-needed overhaul, 

. ' 
ing. · 

In 'addition to the· difficulties encountered because · of 
the conditions noted above, it is obvious that the reserve 
pumping capacity for use in case of a serious fire is far 
from that which our water department supervisers (and 
the fire department) would like to have. At the present 
time, the pumps are all in operation twenty four hours a 
day, _ and if a serious fire were to occur, requiring a large 

(Contf).iu.ed _on Page lR) 
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Strolling Through the .Labs 
By ROBERT H. SMITH, E.E. '49 

I happened to stroll into room 41 (that's the Mechan, 
ical Lab) and ran into one of the most renowned 
"characters·' of the Engineering Scliool in the person of 
Jasper "Jap" Cornelison. "Jap" started his career at 
the University on November 22, 1906, which, incident
ally1 is 40 years ago this month. · It is quite a coincidence 
that this article and his anniversary should occur the 
same month, and after that introduction, I was sure that 
a saga of past glory could be unfolded by "Jap." His 
early years were spent on a farm near Centralia, Mis
souri, out ne moved to Columbia later. Ofticially, he be, 
came Lab Technician in 1908. 

A smile came across his face as he recalled one of the 
pranks that happened back in 1905. There was an 
engineering student known as "Chicken" Dudley and a 
partner Steed that were always into some kind of mis
chief. One night Dudley and Steed put a cow up on 

· the fourth floor of Benton Hall, which was a boy's dorm
itory that stood on what is now the playground of the 
Educational Department's Experimental School. The/ 
were not just content with that but also took the bovine 
some hand picked gra.ss. 'Ihe cow didn't mind the trip 
up, because she couldn't see where she had been but only 
where she was going. The trouble came in getting her 
down, as she suddenly became afraid of high places. 

"Jap" was made an honorary Knight of. St. Pat in 
1923 and recalls some of the classic battles that used to 
transpire between the lawyers and engineers during S!. 
Pat's Week. For a while he kept all the copies of the 
Shamrock and today has the 1909, 1915, and 1923 vol
umes, to mention some of them. Although the · new lan 
has . been in existence 11 years, four of the engines came 
from the old lab. 

Robert E. Roullett hails froll). the Chemical Engineer
ing Lab. Robert has been employed by the University 
since 1932, but was converted to the Engineering School 
in 1941. Robert hails from Gibson, Tennessee, but 
moved to Caruthersville, Missouri, and graduated from 
the high school there. His family moved to Columbia 
in 1922, and he enrolled in the University in the Arts 
and Science school, preparatory to becoming a lawye:. 
He could only stand that atmosphere one year before 
he gave it up as a wrong move, married a Columbia girl, 
and staked out his claim here. 

Robert said that he could remember when the Engin.:: 
Club had a · paddling squad that worked over all the 
members who didn't take an active- part in St. Pat's Week. 
He and "Jap" agreed that it is a far cry from the method 
that is used to entice the members to help make the 
celebration what it is today. · They believe the experi
ence derived from the ,various activities seemed to bene-
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fit all the boys. 
For a minute the reminiscence was interruped by Roy 

Thornton of the Civil Engineering Laboratory, who was 
on the prowl for some powdered graphite. When asked 
how long he had been at the University, there began a 
conversation' between Roy and Robert Roullett that 
sounded like a couple 30 year master sergean~. Roy 
said that he had done everything from selling to swee,:Y 
ing floors but came to the University in 1934 after giving 
up carpentering and cabinet making. Roy is a Hunts, 
dale, Missouri, boy and graduated from high school there. 
He was a night watchman when he first came.to Columbia 
and several times, while on duty, tried to eject "Jap" 
from the Engineering Labs before finding out that he was 
a fixture there. He transferred to the Civil Lab in 1942 
and becam'e the father of the testing equipment for the 
concrete, surveying, materials, and soils laboratory. Roy 
is the father of four boys and one girl, ,who range i:'1 
ages from 8 to 23 years. His oldest boy, Ted, is a stud, 
ent in the B. and P.A. school. 

Of the four, the most conservative is Eldon ''Bud'' 
Breedlove, Lab Technician of the Electrical Engineering 
laboratory. Bud was a Boone county. resident from 
the start, and a farmer until he was 26. After spend, 
ing two years in the Civilian Conservation Corps, he 
came to the University in 1937. It was really on July 1, 
1942 that Bud was made Lab Technician, and, althoug11 

he had had shop practice in the CCC and at home, the 
work wasn't quite the same. He has acquired consid, 
erable knowledge of the theory of electricity .while work
ing here and feels sure that he could make a passi,ng 
grade in several of the lab courses. 

B,ud has two children, Jerry Dale, aged 9 and Sharon 
Luane, who is 7 years old. He really gets enthused when 
he starts talking about. those two. They both go to the 

(Continued on Page 20.) 
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Organizations By ED DULAN_EY, . Ch.E. '48 

Student Chapter of A.S.C.E. at the University of Mis.souri. 

ENGINEER'S CLUB 
ERIN · GO BRAUGH! . The Engineer's Club held its 

second regular meeting on Wednesday, November 6, 
1946. · Although the main purpose of the meeting was 

, to discuss final plans for the fall dance, the letter Ed 
Sweeney presented for approval by the Clu~ took the 
limelight. No doubt, everyone is familiar by now with 
the controversy· that arose from · such action. 

Another issue was brought before the Club also; that 
of the reputed "rivalry" between the Ag Club and the 
Engineer's Club as claimed by the Missouri Student. 
After much debate, it was moved that a committee be 
appointed to investigate the authenticity of an article 
which appeared in the October 30 issue of the Missouri 
Student. This committee will submit its report at the 
next Engine Club Meeting. 

After the movie "The Evolution of the Oil Industry"' 
was shown, the meeting adjourned: The "gang" then 
proceeded to the M.E. Lab where doughnuts, cider and 
cjgarettes were served to all. 

The Engine Club has just started the ball rolling. All 

12 

Engineers who have not joined up as yet should consider 
it now! You don't want to be one of those fellows, who, 
ir. their junior and seni9r years, regret that they have 
not earned a few St. Pat hours. You can only take out 
of an organization what you put into it, so get in there 
and help push that ball; the more help, the faster the 
Engine Club will roll. , 

A.S.C.E. 
The second regular meeting of the fall semester of the 

local chapter was held on November 14, 1946 in Room 
15 3 of the Engineering Building. 

The principal speaker for the evening was Chief Engi, 
neer C. W. Brown of the Missouri State Highway Dept. 
With the help of a movie, "Reconditioning Highway 
66," Mr. Whittner, Maintenance Engineer for the High, 
way Dept., explained some of the problems of main, 
taining and building good highways. Refreshments and 
doughnuts were served following the meeting. 

All students in Civil Engineering are cordially invited 
tc. attend these meetings. 

THE MISSOURI SHAMROCK 



Around the Columns By SLIPS'fICK SAM 

• If you were at the recent Engine Club meeting, you 
could readily see the need for some of these English 
courses everyone squawks so much about. The Club's 
Vice-President, Jim Spencer, can be excused, though, 
since it's been a number of years since he's been the 
object of that subject. Anyway, that Missouri back
ground is liable to break through the v~neer of culture on 
any of us. 

The Fall Dance really went off with a bang. Every, 
one seems agreed that it ·was a sharp affair. Suggestions 
have been received that we hold a Jitterbug Contest at the 
next dance, and it's pretty certain that Mr. Ogden will 
win hands down. He was really cutting quite a figure 
out on that floor! 

Here's a suggestion tendered by none other than Doc 
Scorah: Every hour on the hour we have twelve danc
ing girls (twelve- count 'em) put on a little floor show 
in the Engineering Library to keep those of us who are 
inclined to be a bit drowsy on the sharp side. H. B. 
Sutton countered with the suggestion that at the Main 
Library there already is a daily show of that famous Mid
West pulchritude that would equal the twelve dancing 
girls at least. Hmm- must drop over there some time. 

Why don't we start a campaign to interest more gals 
in Engineering. Sure would brighten up the labs. 

Hal Heck has informed us that 3 5 % of the Engine 
School have paid their dues. This gives us a member, 
ship of 5 41 out of the total enrollment of 15' 46 students, 
'i,hich is a pretty good figure, but it should be a lot better. 
You married guys can get the little woman to shake loose 
with that $3.50 if you really try. Suggested tactics: A(t 
like you did when you were single and really trying. 
That is, give her the rush act, along with much alcohol of 
some species. It· works; at least, I paid my dues out of 
the little woman's salary. 

The Junior Class leads the Senior slightly in percem:
age with di.Jes paid, with the Sophs and Frosh trailing in 
that order. The latter class is the one pulling the aver, 
age down, with only 27 % paid up. So come on out t rJ 

the next meeting and pay up then if you can't find any· 
one to take your dough before then. 

When Doc Scorah walked into Room 109 to greet his 
eager Heat Engines students the other day, he stunned 
the boys with a brand spankin' new hair cut. Moon asks, 
"Say, Doc, my sister cuts my hair- who cuts yours?" 

"Well, I'll tell you. I'm stuffing a pillow at home. 
But with hair cuts costing 75c a throw, it costs me 
$2 .25 . . .. " 

"A year?" asks Bob Ball. 

"These chemicals have a good idea, though. They're 
working on something to retard the growth of hair." 

Roy Edwards, rather wistfully, "They still don't have 
anything to make it grow faster!" 
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Quite a few amusing incidents happen in class sooner 
or later, and it's our job to let everyone in on the big 
joke. The catch is that we can't be in every class so we 
don't know about· these things unless you tell us. So 
jot it down with names and places, drop it in the Sham, 
rock mailbo:x (in the Dean's secretary's office), and it will 
appear-if fit to print, that is. 

Jack Cotter is already having trouble with that kid uf 
his. Seems that the brat wants the car almost every 
night, and swipes the keys if Cotter won't give them t:l 
him. Think of the trouble you '11 have when the kid J 

16, Jack. (He's only five months now.) 

Heck and Greenwood, working on those flow through 
pipes equations, got to wondering what the flow rate of 
beer is. After much experimentation, all they could 
report is : "It'sh mush better than ethylene glycol." 

As a practical experiment along this line, we suggest 
building a pipe line from Anheuser-Busch to, say, the 
hmkson. In this manner we could kill two birds with 
one stone, namely, find the flow rate and friction factor 
for beer, and get skonk-dronk at the same time. 

One of our Engineers was coming out on the short end 
of a struggle with a so-called logic course. After many 
confusing statements, the Prof finally gave out with his 
first logical remark: '"I am a bit confused about this." 
Everyone agreed, the meeting adjourned and the Shack 
was a bit more crowded. 

Quite a few of the Engineering vets received notices 
in the mail the other day that there was some mistake in 
the billing of their books with the V.A. It was all 
straightened out to the . satisfaction of the students (in 
other words, it didn't cost them a cent), and we need 
those handbooks! 

Hero of the Month: The Chemical who transferred 
from Missouri to K. U. and raised the 1.Q. of both schools! 

Doc Scorah says the mean solar second is of communis, 
tic derivation. Maybe the Board of Curators should look 
into that and dispense with this unit of time. 

Have you heard of the new unit of measurement for 
some engineering course or other? The definition is vague, 
but it is called a roy-1000 roys equal one Kilroy. 

Bill (Red) Siebenthaler looked up, as Mr. Talkington 
finished assigning three (or was it five) pages of Trig 
problems; and, pondering the rapidity with which the 
chapters were being covered, inquired sarcastically, "What 
are we going to do when we finish this book, anyhow? 
Go fishing?" Me-thinks Trig is getting Red down. Ai, 
riving late to class the other day (as usual), and being 
asked what had kept him, Red replied, "I got caugbt 
in a snow storm." Upon investigation we have found 
that not only did Red get caught in a snow storm, but 
he was also fishing at the time. 
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a needed improvement . . Although this has been done m 

only a few cases, it has caused a serious attack against 
the system and has brought forth one of the most danger, 

ous of the proposed changes to it. And, just as is true 
with any other part of our system of government, the 

patent system has other imperfections which make it sub, 

Ject to criticism. Some of these criticisms are legitimate 

and in these respects the patent system should be changed. 

This would be welcomed by all as a forward step in its 
healthy growth. 

It is impossible in this restricted length article to take 

up each criticism that has been made against the patent 
system and give. you the pro and con arguments ad, 

vanced by those who would retain the system as it is 
and those who would change it radically. It will be suffi, 
cient to mention one-compulsory licensing. This is the 

proposed change previously referred to as dangerous. It 
is important because it goes to the very core of the sys, 
tem and strikes against the exclusive right now given 

a patentee. Under the present system a patentee can do 
with his invention as he pleases, within certain limits. 

He has the right to exclude others from making, using or 
vending his invention for seventeen years. If he chooses 

to, he can keep the public from enjoying its benefits for 
the full period, and if his invention relates to something 
involving the public welfare, such as health, a detriment 

rather than an advancement is worked against the people. 
To so use a patent is definitely wrong, and to correct 
this misuse of the patent grant the . reformers propose to 
pass a law which will force the patentee, under certain 
conditions, to license his patent to others who will make 

it available to the public. 

On its face this sounds good, but it neglects the fact 

that by reducing the exclusive grant now made it re, 
moves a part of the incentive to create for personal reward. 
This is the crux of the question as seen by the writer. 
This change also neglects the fact that under existing 

laws, such as the Sherman Anti,Trust Act, provision is 
made to prevent such a misuse of the patent grant. Yes, 
compulsory licensing as it is proposed would prevent 
the withholding of inventions all right. As a matter of 
fact, it would prevent the invention ' from coming in~0 
being and would return us to the era of the "trade 
secrets." But don't take the writer's word for this,

just study the conditions in England which led up to the 

passage of the Statute of Monopolies in 1605. The truth 
is that you can cure the cancer by decapitating the patient, 
but it isn't wise. The word "compulsory" has no part 
in the American way of life, and with this brief intro, 
duction into the conflict that exists between the pros and 
the cons of our present patent . system the reader must 
again be cast adrift to learn for himself just what are 

the attacks that are being made against it and by whom. 
And this brings us to the point that is to be made. 

You are being taught to think. You are given certain 
factors and it remains for you to analyse and solve. There 

is only one way to approach a physical problem, but you 
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may soive it in one of several ways. The same is true 

1n cit1zensn1p. rust get the tacts, next analyse tnem ror 

yourseu ano tnen smve the problem. nere you have 
oeen told that you have a patent system, that it is tne 

Oest in the woricl, that it has contributed to your n~tiondl 

. oetense, that it is under attack and that changes to it 
are bemg proposed wrucn w111 nuHity its greatest con, 

tnbuuon. but these have been statements only, so test 
tnem tor tact. .Next analyse them and finaHy exerci~e 

your ngnt or citizensmp oy taking whatever side you 
believe to be right and actively supportmg it. Govern, 

ment is the busmess of each and every citizen. You can, 

not say "Tll let the patent profession take care of the 

patent laws; · or, ·-i H let the qoctors take care of the 

question of socialized medicine," because you might 

awaken to the realization that your cause was championed 
by a muffled voice. 

Beyond this the writer cannot say, but he is entitled 

to a firm belief and an honest conviction which, right 
or wrong, may be expressed in this way. If we may 

proceed upon the hypothesis that our patent system as it 
is to,day has contributed to our position as the most high, 

ly developed industrial nation on earth, then it follows 

as does the night the day that our national defense i,; 

rooted in it. No one can deny in this atomic age that 
wars are won, that peace is secured, only by scientific 

and industrial might. And of these, the latter is con, 
sidered to be the more important. 

With some of the top,ranking scientists of the time, 

Germany could and did develop an instrument of death 
in the rocket bomb that our militarists say could have 

changed the course of the recent conflict. But without 
the technocracy and the resources to make it felt, ~t 
failed. 

We can unite our scientific minds with overwhelmin~ 
force and crack open all of the safes that hold the secrets 
of nuclear energy, but without a Manhattan Project, out 

of which were raised whole industrial cities, can we drop 
an atomic bomb on Nagasaki. Even in the face of this, 
however, our patent system is no respecter of person. Its 
rewards are open to all-the· rich, the poor, the scientis:, 

and the tinkerer-and we need the contributions of each 
to maintain our place in the brotherhood of nations. And 
it is firmly believed that so long as our citizens are guar, 
anteed, for limited times an exclusive right in their di::;, 
coveries, then we shall continue our industrial position. 

So long as the same incentive is open to the most humbk 
man of the plains as is given to the most highly developed 
research laboratory of the city, and so long as this iw 
centive is not throttled for either by ill,advised reform.3, 
then out of the future will arise another Whitney, Ford, 
Edison or Bell, and our national defense will be secur.::. 
With the hope for individual reward, the kind that is 
now given by our patent system, hung high at the horizon, 

each citizen of this great land of ours will, as in the past, 
have a basis for the desire to push on beyond that boundary 

and we shall continue to draw from that deep creative 
reservoir which to-day makes us America. 

THE MISSOURI SHAMROCK 



What kind of engineer does the 
Telephone Business need? 

Many kinds, for many kinds of work ••• 
research and development, technical and 
economic planning, operations which in
volve the manufacturing, construction and 
maintenance of telephone facilities. 

Telephone engineering is broad in scope 
hut includes intensive study of a wide 
variety of specific problems. Much of it 
requires the special knowledge of electrical, 
mechanical, industrial or other engineers. 
All of it requires the engineer's background, 
his understanding of scientific principles, 
his trait of weighing the facts and deriving 

logical and workable conclusions. 
With our greatest expansion program 

in history under way the work of the 
telephone engineer is more important than 
ever. In the next few years $2,000,000,000 
will he spent for new buildings, new equip
ment and plant facilities. 

The engineering task involved in this 
program, as well as in the normal operation 
of the industry; means just one thing: 
qualified engineers who choose telephony 
as a career will find their lives packed with 
interesting and satisfying work. 

There's Opportunity and Adventure in Telephony 

BELL TELEPHONE SYSTEM 
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Engine Briefs 

An Upperclassman ;being interviewed by representatives of 
the Union Carbide and Carbon Corhoration 

'The engine building entrance is a busy p!ace between classes. 

Student members of Alpha Chi Sigma: Honorary 
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Leave your jacl{ets on fellas, it's snowing inside. 

'Too late to petition out now, you either sin/{ or swim. 

Fraternity for Chemists and Chem.ical Engineers. 
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Because photography magnifies ... 
Before this young girl could examine 
this snowflake, photography had to 
do a twofold job. It had to record the 
snowflake ... quickly, exactly ... before 
it melted. It had to enlarge this image 
360 times . . . so that every detail 
would stand out clearly and sharply. 

A unique ability ... this. And be
,:,ause of it, business and industry have 
come to depend more and more upon 
photography to · make the transient 
lasting ... the invisible visible. They 
depend upon. ; . 

Document copying ... to make big, 
accurate "blow-ups" of records, 
drawings, layouts. 

Recordak ... to enlarge microfilm · 
images back to original size. 

Photomicrography ... to enlarge 
specimens-such as oils, fibers, 
metals-up to 5000 diameters. . 

Electron micrography ... to magnify 
particles 200,000 times-far be
yond the limits . of visible light. 

Microradiography ••• to probe the 
third dimension by magnifying. 
. microstructures in depth. · 

Ultra-speed photography • .. to study 
action too fast for the eye to fol-· 
low, by "time.magnification." . 

For an introduction to applications 
that bring you the benefits of this 
unique ability, write for free booklet 
- "Functional Photography." · 

EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 

Functional Photography 
••• is advancing business and industrial tec:hnics 
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(Continued from Page 10.) 
am.bunt of water, the system would be hard-pressed to 
maintain the 60 to 65 pounds per square inch pressure 
which is normally furnished. These facts, of course, are 
well known to the fire insurance companies, and are re,_ 
fleeted in the very high fire insurance rates which prop
erty owners in Columbia now have to pay. 

With the added fire protection the storage tank will 
provide, it is expected that insurance rates will be droppeJ 
to a lower bracket and should result in a saving of ap
proximately $75,000 a year for the residents of Columbia. 

The new tank will have ·a capacity of one million gal
lons, and will represent about one half a day's supply. 
However, it is not expected that the water from the tank 
will ever have to act as a "last resort" in supplying water, 
a:; it is anticipated that the million gallons on store in 
the tank will only serve to cushion the variations in load · 
and act as a reserve supply. The tank ~ill 11ot -be con, 
nected so that the pumps will fill it first and then feed 
into the mains from the tank but the connection will be 
such that the supply stored in the tank will "ride on the 
line." This means that the pumps will continue to supply 
'water directly into the mains as . before, but, in addition, 
the new tank will be connected to the line, and it will 
fill most rapidly when the regular water consumption 
drops low enough to allow the excess water available 
to go into the tank. Under the present conditions, any 
extra available water _which might be supplied can not 
be utilized because of the direct line tie-in, but the new 
tower will allow a means of storing water pumped dur, 
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~bing is guessed at, nothing is taken for granted 
by the engineers in charge of Okonite's cable proving 
ground. Buried in various types of chemically different 
and highly corrosive earth, pulled into conduit or in
stalled overhead, electrical cables are tested under con• 
trolled conditions of temperature, voltage and loading 
conditions duplicating those of actual operation. 

In use since 1936, carefully-recorded tests made in this 
"outdoor laboratory" have disclosed valuable trends. As 
facts accumulate, Okonite engineers apply their findings 
to the improvement of their electrical wires and cables. 
The Okonite Company, Passaic, N. J. 

ing the periods of low usage and thus permit a more 
uniform operating schedule. 

The size of the storage tank can only _ be appreciated 
when one gets a close view, . for then the 168,foot high 
structure, with it's massive supports, is seen as a major 
engineering project in steel and concrete. The tank itseif 
has a diameter of 87½ feet and is 40 feet deep, although 
it's shape is not that of the ordinary tank. The tank 
supports are 128,foot columns formed of steel tubes ar, 
ranged in ·two concentric circles, as can be seen in the 
accompanying photograph. The supports are four fe.:t 
in diameter, and rest on concrete foundation blocks. Be, 
cause of the difference in ground level, it was found 
necessary to make the blocks of varying height, ranging 
from three to nfoe feet. Each block has a ground bear, 
ing area of approximately 18 square feet, giving a total 
bearing area of 324 square feet. This large supporting 
area is seen to be necessary when one considers that it 
must hold up over sixty million pounds of water plus 
the very considerable weight of the steel. The ground 
pressure is about 93.6 tons per square foot, the load 
being uniformly distributed. 

For the construction of such a large water tower, three 
separate engineering firms were called on, each one doing 
that portion of the work in which it specializes. The S. R. 
Gentry Company did the foundation work, _ and the 
Chicago Iron and Bridge Company handled the sted 
work. The Burns and McDowell consulting company 
planned the project. 

Now that the job is nearly completed, a visit to the 
site of the new tower is well worth while for anyone in
terested in construction of this type, because it is now 
at the stage where one can see how the finished job will 
look, and also something of the methods of construction 
and the earlier part of the .work which was done. 

INSURANCE 
Auto-Trailer-Personal Effects 

CLAY-T. DAVIS 
"The Heart of Missouri Insurance Agency" 

721 Broadway Dial 3314 

So refreshing 

with lunch 

DRINK 

flADI.MAIK II •. U, I, PAT, 01,. 

THE MISSOURI SHAMROCK 



RCA Victor "Eye Witness" televiswn receiver shown above, 
gives you 52 square inches of picture brilliance. 

A re,eree's eye view o, every play-by Television/ 

You feel as though you were right there at 
the game-when you see it through RCA's 
brilliant television. 

Football fans as far as 250 miles away 
from the stadium have enjoyed watching 
many of the big games this fall through 
NBC telecasts. And football fans become 
television fans when they see how closely 
the camera follows the ball. 

At the game, the sensitive RCA Image 
Orthicon television camera sees every line 
plunge, kick, pass and run. It may be a 
cloudy day or the sun may go down but 
you still enjoy the bright sharpness of the 
RCA Image Orthicon camera. 

On the screen of your RCA Victor home 
television receiver none of that bright 
sharpness is lost. 

For after you've tuned in the game, the 
new RCA Victor "Eye Witness" Picture 
Synchronizer automatically "locks" the pic
ture in tune with the sending station
eliminates any distortion-assures you of 
clearer, steadier pictures. · 

For television at its best, as pioneered at 
RCA Laboratories, you'll want the receiver 
that features the most famous name in tele
vision today-RCA Victor. 

• • • 
Radio Corporation of America, RCA Build
ing, Radio City, New York 20, N. Y. 

RCA Image Orthicon television 
camera - developed at RCA Lab
oratories -makes close-ups out of 
long shots. It enables television to 
go anywhere by freeing it from the 
need for strong lights or sunshine . 

• RADIO CORPORATION o, AMERICA 
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Eldon Breedlove, Roy 'Thornton, Jasper Cornelison, Bob 
Roullett, John Cornelius. 

Ridgeway School, and, since Jerry is of Cub Scout age, 
Bud has taken quite an interest in Pack 15, so much rn 
that he is the Den Daddy and Assistant Cub Master. 

A sure fire candidate for Daddy of them all is John 
E. Cornelius. "John," as he is affectionately and also 
respectfully called, was born in Howard county. When 
I asked him what high school he attended, he replied that · 
he had never seen a high school until he moved to Co, 
lumbia in 1901. 

About 1908, John was operating a steam roller around 
Westwood, which is in the west part of Columbia. When 

BLACK & VEATCH 
Consulting Engineers 

E. B. Black N. T. Veatch, Jr. 

A. P. Learned R. E. Lawrence 

J. F. Brown F. M. Veatch 

H. F. Lutz C. I. Dodd 

Ed Wilkes, Jr. W. L. Patterson 

E. L. Filby A. V. Farry 

4706 Broadway Kansas City 2, Mo. 

·suDDEN SERVICE CLEANERS 
114 S. 8th St. 

Cash & Carry 

CLEANING AND PRESSING 

Suits 60c, Pants 35c 

2 Day Service 

winter started coming on he decided to hibernate until 
spring; so went to work in the Electrical Engineering 
laboratory on September 1, 1908. At that time the lab 
was located in the basement of the old Engineering b~ild, 
ing in front of the present labs. Electricity was a new 
field at that time, and John was no exception in that he 
had his fears of this new source of power. He remarkeJ 
that he wouldn't work on anything but a "dead line" at 
first . 

John has had his "close ones" too. One day he did 
some rewiring on the power panels. After lunch, John 
started explaining the new circuits .to Joe Donahoo. As 
was his custom, he had opened all power switches when 
he started working, but during lunch someone must have 
closed them. John short circuited a 220 volt buss bar 
and was unable to talk intelligently so as to tell Joe 
to open the switch. Finally, he did open the switch, but 

£omJinalhn '811/fal/ 
1111/ 

:~1m1Jua!k Tass £as, 
A new MEEKER creation in stylish 
Hand-Colored Brown Steerhide, 
also other fine leathers. Remov
able Pass Case holds 8 passes, 
cards, etc, 

Men's & Women's 
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not before he looked at the meters to see how much 
current was being drawn, or at least thafs the story the 
way John tells it. ·1 here was also the time that he wr~stled 
with 2300 volts, but you'll have to take his word for it, 
he swears by his stories. John said he advised his stu, 
dents, that in case they were ever on a jury, and he wJ.s 
being tried for electrocuting a student to recommend 
that he also be electrocuted. He was sure he could stand 
that but had never tried out a "rope necktie." 

In 1943, John reached retirement age, but didn't care 
tc belong to the "rocking chair" class so has been working 
half-time in the E.E. lab since then. By John's criteria, 
today's Engineering students are a more tame group uf 
boys than their fathers were. He proudly remembers 

· %at March in 1923 when he and "Jap" were mad~ 
Knights of St. Pat. There is many a successful electrical 
engineer in the world today who owes a lot to John 
Cornelius. 

In talking to these men you get some of the color and 
history that these buildings have seen in the students that 
ha_ve gone before us. 

'TWAS THE NIGHT BEFORE CHRISTMAS 

'Twas the night before Christmas and all through the 
house 

Not a creature was stirring, not even a souse. 
The slide rules were hung on the bar stools with care; 

there wasn't a single damn lawyer there. 

LOOK TO ti 
..... to meet today's 
electrical requirements 
and those of tomorrow 

SINCE 1905 

A symbol of 
quality on wiring 
systems and fittings for 
every conceivable re
quirement. 

natio11al Electric 
PROOUCTS C:ORPORATIOH 

80,c a,1- Pit•sb1.1rflh 30,Pa. 
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Not a few of the boys had had one too many; the 
range of emotions was truly uncanny. 

And I in my green tie and the ghost in his shroud were 
just getting set to do ourselves proud. 

When out on the street there arose such a clatter, we 
all sprang from our stools to see what's the matter. 

The sight to our wondering eyes did appear was a 
miniature sleigh (NOT the effects of the beer!). 

With a little old driver so cold and so sodden; if I'd 
been on the campus I'd swear it was Ogden! 

More rapid than eagles, his reindeer they came; eac:1 
would sing out a tune when he shouted its name. 

First "Alma :M;ater," then "Dear Old Varsity"; and 
last of all but not the least "St. Pat-An Engineer was 
He!" 

And the venison in unison were in good spirits yet, as 
Santa, pulling up a chair, lit a cigarette. 

He smiled and winked and patted his belly; and it 
shook when he laughed like a bowl full of jelly. 

He smiled again and went straight to his work; pulling 
out his slide rule, he turned with a jerk: 

"This says you all rate your bourbon and rye, anJ 
everyone knows that log-logs don't lie!" 

And as he jumped on his sleigh he called "Hey, Engi, 
neer! Merry Christmas to you and a Happy New Year!" 

21. 
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were to get a larger percent of them. After all, there 
are more workers than coupon clippers, but production 
seems to be geared to the coupon clipper rather than to 
the worker. 

As the worker receives a larger and larger proportion 
of the money which he is worth, he will use that money 
to buy the mass production items which he desires. In, 
dustry could then expand to produce larger number of 
items, the expansion providing jobs for more workers; 
these workers would then be able to purchase more items. 
When production becomes geared to maximum consump, 
tion, there must be no further expansion or the whole 
structure may topple; there must be no reduction in wages 
to start the decreasing spiral of depression; there must 
be no increase in profits at the expens~ of wages. 

A planned economy? Yes, but best that it be planned 
by industry rather than for it . . . planned for greatest 
ccnsumption, greatest wages and greatest total profits so 
long as the holders of the profits continue to invest them. 

Surely the Manhattan Project has brought home to 
thousands of scientists the fact that they must examine 
the effect of their efforts upon the culture in which the/ 
live. The research men who worked on the atomic bomb 
have formed an organization through which they may 
discuss the evil genii of their efforts and through which 
they may express their thoughts for the control of that 
force. 

THE FINEST STEEL TAPE 
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LUFKIN 
"ANCHOR" 
CHR'OME CLAD 

The engineer must also discuss these problems, exam, 
ine them in the light of their effect upon our civilization 
and ·decide whether or not such materials and methods 
as they propose, produce or devise are beneficial to social 
structure. 

-Jon Moon 

ALPHA CHI SIGMA 

On November 12, 1946, the Alpha Chi Sigm~ H~n
orary Fraternity held an introductory smoker at Read 
Hall with about forty chemists and chemical engineers, 
who shared cigarettes, cider, cake and cookies. Bill 
Millard, Bob Heinze, Paul Tucker, and Dick Carpenter 
gave short talks about the organization. 

The post-war Alpha Chi Sigma is bigger and better 
than eyer before, and has plans of going even higher. 
It sponsors many activities of interest and benefit to the 
chemist and chemical engineer. This fall it has taken 
an active part in intramural sports. Here is your chance 
to kick around something besides a chemical equation. 

The Alpha Chi Sigma of the war years was lean in 
numbers but is now planning for a large increase in 
membership. All sophomore, junior, and senior chemists 
and chemical engineers interested had better keep a 
sharp eye on their chemistry grades. 

ENJOY 

ICE CREAM 

at your favorite fountain . 

THE MISSOURI SHAMROCK 



Bis lamp 
could burn for 3 

on the extra power 
produced when 2 
boilers replaced 6 

IN PLACE OF SIX BOILERS, a big eastern fOwer com
pany is now installing two. These two modern 
boilers generate nearly twice as much steam as 
the original six ... help produce far more elec
tric power, too. 

Enough more each hour to play 625,000 radios 
... or to burn a 100-watt bulb in your study lamp 
continuously for 30 years! 

This B & W boiler installation typifies the prog
ress made during recent years in raising steam 
generating efficiency-progress in which B&W has 
consistently lead the way. B&W, old in experience, 
has pioneered important advances in many other 

fields too-yet B & W is still young enough to have 
new ideas for all industries on present problems 
and future plans. 

Through this progressive policy of continuous 
research and development, B&W offers excellent 
career opportunities to technical graduates-ca
reers in diversified fields of manufacturing, sales, 
engineering, research and in many other voca• 
tions; Send for the booklet ···, ... 

~[fi~EI~!i:~!~ li}J 
G-335 

THE BABCOCK & WILCOX COMPANY • 85 LfflERTY ST., N. Y. 6, N. Y. 

46th Annual Rebate Sale 

15% in Merchandise on your June 10, 1946 
to December 17, 946 rebates. 5 per
cent on all others. 

DECEMBER I Ith --- 17th INCLUSIVE 

-at your-

UNIVERSITY BOOK STORE 
JESSE HALL BASEMENT 

DECEMBER, 1946 



Bullarney 
The staff of this publication point with pride to the 

clean, white spaces between these jokes. 

The average girl wouldn't think of yielding to tempta, 
tion, but she wants to be attractive enough to have one 
come around occasionally. 

Doc Scorah claims that when he was driving through 
the Ozarks he espied a forest fire . After driving madly 
to the nearest gasoline station, he dashed inside and asked 
them to tell the telephone operator that there was a forest 
fire. 

"Sure thing; mighty big one too." 
Doc: ' 'Oh, then you already know?" 
''Yep. Started about two hours ago." 
Doc: "Then help is on the way?" 
"Nope." 
Doc: "Why not??" 
"Costs fi 'teen cents to get the operator." 

Slowly, her eyes glowing softly, the beautiful young 
debutante raised the glass on high, exulting: "Port wine 
to me is the nectar of the gods, .the elixir of life. When 

.I imbibe its fluid, my very soul begins to throb and glow. 
The music of a thousand muted violins whispers in my 
ear and I am transported to the make-believe world ,::if 
magic. On the other hand, beer makes me burp." 

24 

HARRELL & SON 
Tailors f!3' Cleaners 

Phone 5323 Mo. Theatre Bldg. 

Someone needs FLOWERS 

from you TODAY ... 

NICHOLS BROTHERS 
25 N. Ninth St .• Columbia, Mo. 

· PHONE 9775 

Flowers by Wire 

Your 

Refreshment 

Rendezvous 

By FRED REAGEL 

Cute Nurse: "There\, a patient in my ward who hasn't 
made love to me yet." 

Second Nurse : "One of mine is unconscious, too." 

"Were you copying his paper?" 
No sir, I was just looking to see if he has mine right." 

Arriving home earlier than usual, a husband found his 
wife in the embrace of a friend. The friend asserted 
himself, "Now that you've trapped us, let's have this 
thing out, man to man. I love your wife and she loves 
me. Will you play a game of gin rummy for her?" 

"Yes, but how about playing a penny a point on the 
side to make it interesting?" 

• 
We envy the position of the Hollywood janitor whose 

salary includes room and board, and any little extras 
he can pick up. 

Papa Bear: "Who's been drinking my beer?" 
Mamma Bear: "Who's been drinking my beer?" 
Baby Bear: "Burp." 

Coed 1: "Which would you desire most in a husbanJ 
-brains, wealth, or appearance?" · 

Coed 2: "Appearance, and the sool?er the better." 

"A sensible man doubts everything. Only a fool is 
certain of what he says." 

"Are you certain of that?" 
"Positive!!" 

Some women don't think of men all the time, but when 
they think, they think of men. 

CHECKER CAB CO. 

Call 3111 

PROMPT-EFFICIENT-COURTEOUS 

H. E. PARRISH 
JEWELER 

Home of perfectly 

Pasteurized 

Dairy Foods. 
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"It is not the finding of a thing, but the making something out of it after it is found, that is of consequence'j 

Why some things get better all the time 

TAKE THE MODERN ELECTRIC LIGHT BULB, for ex

ample. Its parts were born in heat as high as 6,000° F. 

•.. in cold as low as 300° below zero ... under crush

ing pressure as great as 3,000 pounds per square inch. 

Only in these extremes of heat, cold and pressure 

did nature yield the metal tungsten for the shining 

filament ... argon, the colorless gas that fills the bulb 

... and the plastic that permanently seals the glass 

to the metal stem. And it is because 

of such materials that light bulbs 

today are better than ever before. 

The steady improvement of the 

electric light bulb is another in

stance of history repeating itself. For man has always 

had to have better materials before he could make 

better things. 

Producing better materials J or the use of industry 

and the benefit of mankind is the work of Union 

Carbide. 

· Basic knowledge and persistent research are re

quired, particularly in the fields of science and en

gineering. Working with extremes of heat and cold, 

and with vacuums and great pressures, Units of UCC 

now separate or combine nearly one-half of the many 

elements of the earth. 

U ~! 9J~Bo9 ~!\~n!Ro~ 
----------001----------

P rod u ct s of Divisions and Units include-

ALLOYS AND METALS CHEMICALS • PLASTICS. 

ELECTRODE:,, CARBONS, AND BATTERIES 

INDUSTRIAL GASES ANI.) CAR_),11~1 



JET DES IGNER 
The Story of 

AL AN HOWAR-D 
IN CHARGE of a group of G-E gas

turbine engineers• and technicians, 
Alan Howard has directed the design 
and development of tw o General Elec
tric engines that are today powering 
some of our fastest planes . 

One, the T-G 100, or Pi-opjet, is the 
first propeller-drive gas turbine in the 
worla. Giving jet thrust in addition 
to spinning a propeller, the Propjet 
joins with a pure jet "'booster" engine 
in the Consolidated XP~81 to provide 
the small , sleek fighter with nearly 
as much power as a Superfortress ! 

Alan's second design, the T-G 180, 
is a pure jet engine, a departure from 
earlier jets in that it is designed on 
" axial flow" principles which make 
possible a super-streamlined torpedo 
shape. It is the power plant for the 
Republic XP-84 Thunderjet. 

Gas-turbine engineering is, of 
course, a h ighly specialized field. 
Alan, however, is thankful today not 
so much for any special knowledge he 
learned in college, but for the solid 
understanding of engineering fu nda
mentals which he gained as he worked 
for his B.S,, degree at Purdue. This 
understanding enabled him, on com
ing on " Test " with G .E. , to swi tch 
from electrical to mechanical engi
neering and to work in such diversi
fied fields as television, mercury boil
ers, steam-electric locomotives and 
steam turbines. 

When, in 1941, Alan How ard under
took the design of Propjet and axial
flow engines, his sound training in 
basic engineering principles, followed 
by his years of practical experience 
with G .E ., fi tted him well for success . 

Next to schools and the U .S. Govern
ment, General Electric employs more 
college engineering graduates than 
any other organization. 

At Purdue University, Alan ma jore d in e lec
trical engineering. His thesis outlined a method 
of photographing arcs. 

Assigned to work on gas turb ines, Alan de
signed on improved "axial -flow ., iet engine, 

g iving planes like the XP-84 Thunderjet gre at 
power, speed a nd long ra nge. 

W ith G.E., one of his early jo bs was on 
mercury bo ile rs. Mode l shown here se rved as 

guide for construction of full -size pla nt. 

Flight eng ineers p red ict a bright future for 

his Pro pjet engine, which gives p la nes both 
propeller-drive and jet th rust. It ma y power 
b ig comme rcial airliners tomorrow. 

GENERAL. ELECTRIC 





1.-THE "RADIUM HOUND," for tracking down lost 
radium, is so ultra-sensitive that it can detect the 
presence of (a) 4 quadrillionths, (b) 25 bil
lionths, (c) 17 thousandths of an ounce of this 
precious metal? 

2.-THE PRECIPITRON is a device for removing 
95% of all solid matter from air. It does this by 
-(a) capillary action, (b) electrostatic attrac
tion, (c) osmosis? 

3 . ...:A REVOLUTIONARY X-RAY can now "freeze" 
the image of a bullet while traveling through a 
high-powered rifle. This X-ray tube takes a pie- 4°- IF YOU HAD a piece of string one astronomical 
turein-(a) 3/10,000th, (b) 15/100,000th, (c) unit long, would it stretch-(a) 115,562 miles, 

_____ :~:~o~:>~~~-C:~~:~~~~-----------------i-----~~_9}~:~~:~~~~~~~-:~~~~::._e~----------
ANSWERS 
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*SCIENTIFIC QUOTIENT-broad knowledge in the field of science 

. Tunif in: TED MALONE - Monday, Wednesday, Friday, 
11 :45 am, EST, American Network 

How can I find 
the right iob 

with the 
right company? 

If you are interested in a 
career in research, engineer-

ing, manufacturing, design, 
sales or business administration, 

it will pay you to consider the 
extraordinary opportunities offered by Westinghouse 
to young college graduates. 

Westinghouse owns and operates 29 major plants 
for the manufacture of all kinds of electrical and 
mechanical equipment, ceramics, plastics, alloys and 
many other products . 

No matter what future career 
you plan, be sure to send for the 
32-page book - "Finding Your • 
Place In Industry." Make it the 
guide book of your future! 

Write: The District Educa
tional Coordinator ,Westinghouse 
Electric Corporation, 411 North 
Seventh Street, St. Louis 1, 
Missouri. 



High-Pressure Synthesis Opens New Chemical Fields 

A Challenge to Research Men 
and Engineers 

The use of techniques involving pres
sures up to and above 1,000 atmospheres 
(15,000 lbs. per sq. in.) has had a tre
mendous influence on chemical manu
facture in the past twenty-five years. 

The availability of unlimited quanti
ties of nitrates via ammonia from nitro
gen of the air by high pressure synthesis 
has greatly affected chemical economics 
as well as agriculture. 

The plastics industry, too, has bene
fited greatly by the reduction in price 
of urea from about 80¢ lb. to less than 
4¢, and methanol (to give formalde
hyde) from $1.25 gal. to less than 25¢. 

High pressure syntheses have also par
ticipated in a major way in the devel
opment of entirely new products such 
as nylon and polythene. In fact, starting 
from coal, air and water, Du Pont now 
makes over 120 widely used products. 

In addition to improving the existing 
processes of manufacturing ammonia, 
methanol, higher alcohols, urea and 
other important chemicals, Du Pont 
organic and physical chemists, chemi
cal, mechanical and metallurgical engi
neers have discovered and developed 
high pressure syntheses for the follow
ing: ethylene glycol; hexamethylene 
diamine; acetic, propionic and hydroxy
acetic acids; methyl formate; Cr, C,o· 
and C,.-alcohols; and numerous others. 

Advantages and Problems 
The use of high pressures offers numer
ous advantages familiar to technical 
students, such as: (1) forcing an equi
librium in the direction of a volume de
crease, (2) overcoming the reversing 
effect of high temperatures in exother
mic reactions, (3) increasing reaction 
and through-put rates and (4) provid
ing, in some cases, a liquid phase which 
might not otherwise be present. 

The synthesis of urea from carbon 
dioxide and ammonia is a good illus
tration of some of these principles: 

CO2 + 2NH3 ~ CO (NH2)2 + H2O 

With three moles of reactants and only 
two of resultants, increase of pressure 
gives an expected increase in conversion. 

A Battery of Hyper Compressors Used to Bring Gas~s up to 700-900 
Atmospheres Prenure in the Ammonia and Methanol Syntheses. 

At the same time, the gaseous reactants 
are forced into the liquid phase to give 
higher concentrations and again better 
conversion. The reaction rate and there
fore the rate of passage through the re
action chamber are both increased by 
increasing the temperature under high 
pressure conditions. There are other 
equilibrium considerations that affect 
the industrial production of urea, but 
they are too lengthy to discuss here. 

Along with its advantages, the use of 
high pressure gives rise to problems that 
often severely tax the abilities of engi
neers and chemists. For example, (1) 
difficulties of design of packing glands, 
valves, connecting rods, closures, etc., 
increase rapidly with increased pres
sure, (2) extraordinary corrosion prob
lems arise in which even stainless steels 
are attacked and cannot be used, (3) 
ordinary steels are permeable to hydro
gen at higher pressures and tempera
tures. These are but a few illustrations 
of the challenge that high pressure 
studies present to the technical man 
and particularly to the metallurgical 
and mechanical engineer. 

High pressure synthesis has now be
come a separate field of industrial chem
istry with an apparently limitless future. 

Questions College Men ask 
about working with Du Pont 

What kind of a technical 
organization does Du Pont have? 

There are ten manufacturing depart
ments in Du Pont, each operating as a 
separate organization and each with its 
own research and engineering staff. In 
addition, there is a central chemical de
partment and a central engineering de
partment. Consequently there is a wide 
variety ofresearch and engineering work 
available to chemists, engineers and 
other technical specialists. For further 
information write for the new booklet 
"The Du Pont Company and the Col
lege Graduate," 2521 Nemours Bldg., 
Wilmington, Delaware. 

PO 
REG. U.S . PAT.Off. 

BETTER THINGS FOR BETTER LIVING 

, , , THROUGH CHEMISTRY 

More {acts about Du Pont-Listen to "Cavalcade of America," Mondays, 8 P. M. EST, on NBC I, I, DU PONT DE NEMOURS & CO, (INC,; 
WILMINGTON 98, DELAWARI 
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"Why do you say ••• 
'Standard Oil of Indiana research?'" -
Here is why we have emphasized "of 
Indiana" in the headline above. The 
Standard Oil Company (Indiana) is not 
connected by affiliation, by management, 
or by directorships with any other com
pany of similar name. We originated 
here in the Central West, and from here 
we have expanded, until now we market, 
directly or through subsidiaries, in 40 of 
the 48 states. 

Our home office is in Chicago. Nearby 
is our Whiting, Indiana, refinery, one of 
the largest in the world. Close to that 
refinery we are now constructing a great 
new research center, where chemists and 

engineers will have every opportunity 
and facility for "doing their stuff." 

In addition, we have under design and 
are eager to construct, when materials 
are available, two more research labora
tories, at Wood River, Illinois, and at 
Sugar Creek, Missouri. Expansion of 
research plants is general among large 
oil companies today-so much so that a 
recent editorial in the Oil and Gas Jour
nal stated that petroleum research "will 
be aided by the largest laboratory facil
ities of any industry." Looming large in 
these plans is the construction program 
of Standard Oil of Indiana. 

STANDARD 01 L COMPANY (Indiana) 
910 South Michigan Avenue 

Chicago 80, Illinois 
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Editorial 

A few years ago the National Safety Council modi
fied an old American expression into an appropriate state
ment -concerning s~fety: "You don't have tc;> be crazy to 
have an accident, but it helps." The alarming conclusioa 
to be drawn from this statement is that most accidents 
are the direct result of a momentary lapse of thought on 
the part of supposedly rational persons. The average 
person is fully aware that a steam pipe is probably quite 
hot, and yet he frequently gets burnt when he puts his· 
hand on the pipe to see if it actually is hot. He knows 
that if he hits thumb or finger with a hammer, the ham
mer will likely suffer less damage than his digit; yet 
thumbs get hammered dozens of times daily. University 
students are presumably sufficiently well-informed to 
realize that any appreciable quantity of alcohol when 
taken internally is incompatible with the normal muscular 
control and quick reaction time necessary for the proper 
operation of an automobile on Boone County roads; but 
there have been numerous recent attempts to refute this 
hitherto-accepted fact. 

The unfortunate thing about accident prevention is 
that there is no known power that can prevent accidents 
from happening to a person except that person. It has 
been said that a shop can provide every conceivable kind 
of guard for a piece of machinery, but sooner or later 
some ingenious person will find a way to elude the guard 
and succeed in amputating some part of himself. If nec
essary, he will even remove the guard in order to perform 
the amputation. Of course, he had no intention of in
juring himself, but if he had been at all conscious of an 
existing hazard he would have realized the purpose of the 
guard and have shown a respect for this purpose. 

Along this same line, Columbia could provide this 
town with the best police force in the world, complete 
with excellent traffic policing, traffic engineering, and a 
host of other aids to the public safety, and traffic accidents 
would continue. There is no reason to believe that the 
public would be more cooperative with the· agencies try
ing to protect themselves from themselves than they now 
are. An example is the unthinking person who sails 
do)Nn Conley at 45 per because he thinks he's in a hurry 
and there isn't a police car in sight. · Or he passes a high
way patrol car parked at an intersection at an overcau
tious 25 and opens up aga~n to his customary 70 as soon 
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as he passes the crest of the next hill. Many a person 
has gained an eternity trying to save five minutes, and 
still the American public is in a hurry . . 

Perhaps the chief failure of the average person is in 
his refusal to personalize danger. He fails to realize that 
the traffic cop's function is protection of the public. He 
fails to realize that the "No Smoking" sign in the ware
house may be placed there in the interest of keeping him 
from being blown to bits or burnt to a crisp. The speed 
limit applies only to other persons. Safety goggles are 
a nuisance, and the average person will refuse to wear 
them unless failure to do so means loss of his job. . The 
general public belief is that accidents happen to other 
people; the average person cannot conceive of himself in 
a serious accident until he has one. He faithfully main
tains his belief that safety rules pertain . to all others, but 
not to himself. For some obscure reason he feels that 
he has a personal immunity to the dangers of everyday 
living. All this boils down to the fact that the averag~ 
man is not generally thinking of his own safety, and that 
he is careless of the ordinary hazards confronting him. 

Accidents, then, are usually the results of carelessness, 
another term denoting the absence of thought. A per
son working and living deliberately is, therefore, unlikely 
to be involved in an accident unless as the result of an
other person's thoughtlessness. Evidence of the basic 
truth of this statement is shown by the extremely low 
accident frequency rates of potentially hazardous indus
tries. The explosive industry, with which the writer 
is familiar, enjoys an excellent safety record, largely be
cause of the high and unfailing respect the employees of 
the industry have for the hazards involved. 

'I he person who cares to live out his complete life ex
pectancy, must live and work with a consciousness of the 
dangers around him. When he is likely to be confronted 
with danger, he must be alert and act deliberately. A 
thoughtful person is not only a better insurance risk, but 
he is not the menace to society characterizad by thE, mo
mentary moron trying to find the upper limit of velocity 
of the new 194 7 model. 

Remember, accidents don't always happen to other 
guys. You, too, can easily have one. 

-William R. Millard, Ch.E. '41 
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Loran 

World War II was not very old when the British were 
faced with the imperative need of improving their con, 
voy system. The most obvious and the most expensive 
method of accomplishing this was to add more ships and 
more planes to the convoy fleet. However, this was not 
sufficient even if the needed . ships and planes could have 
been spared for the work. Convoy is largely a matter of 
timing, of having the required protection when it is 
needed and where it is needed. Land~based bombers, 
ranging hundreds of miles to sea, must :find the convoy 

\without radio contact. In the stormy, windy, overcast 
regions of the North Atlantic the usual celestial means 
of navigation are inadequate. A need existed for some 
means of navigation which would extend far beyond 
radio range or radio beacon coverage. Furthermore, a 
prerequisite of the system was that the ship or plane 
taking the line of position must not transmit a signal of 
any kind. 

Shortly after the entry of the United States into the 
Wiar, the National Defense Research Commission was 
asked to develop such a system of navigation. The sys, 
tern known as LORAN is the result. LORAN is a 
'euphonious word derived from the long title LOng RAnge 
Navigation. It is a system of navigation by electronic 
means having a positional accuracy of approximately one 
per cent of the distance from shore. The daytime range 
i'3 approximately 700 miles, and the nighttime range ap
proximately 1400 miles. In this usage and hereafter the 
word mile shall be used to mean the standard nautical 
mile of 6000 feet. 

For the benefit of those not familiar with navigation, 
the following general explanation is given. Any system 
of navigation involves the determination of a line of po
sition. Furthermore, the line of position 'is a geometric 
:figure. A ship approaching shore may tak~ a bearing on 
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a lighthouse, the position of which is known. TJie ship 
ii thus found to be on a straight line running from the 
lighthouse in a direction determined by the given bear, 
ing. If the navigator consults the light list, he can :find 
the height of the light above the sea. By measuring the 
angle between the light and the water surface, the navi
gator can calculate the distance of the ship from the light, 
house. This procedure defines a circular line of posi, 
tion; that is, the ship is on the circumference of a circle 
having the lighthouse as the center and the calculated 
distance as the radius. The position of the ship is ob
viously the intersection of the two lines of position. This 
position is called a :fix. A line of position obtained by 
celestial means is a circle. The line of position obtained 
by LORAN is a hyperbola. 

In geometry texts the hyperbola · is defined as the locus 
of all points having a constant difference in distance from 
two :fixed points. That is, in :figure 1, the point• P moves 
in such a way that it is always two units farther from A 
than it is from B. · In the same manner the point P' is 
always two units farther from B than it is from A. This 

d~:linition is given for a plane. · It is apparent that if_ the 
distances (AP, BP and AP', BP') are measured over 
great circles of the earth that the curves so detennined 
will not be true hyperbolae. 
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Now let us suppose that two high-powered transmit, 
ters are located at points A and B, that these transmitters 
are capable of emitting very short powerful pulses, and 
that these pulses can be emitted from each station at ex, 
actly the same time. Suppose that we are aboard a ship 
off the coast and that we have a stop watch capable of 
measuring time to one microsecond. Unless we are on 
the perpendicular bisector of the line connecting points 
A and B, we will receive one signal before we receive 
the other. If we start our stop ~atch at the i-!"}stant we 
receive the first signal and stop it when we receive the 
second signal, we will obt~in a time which we can convert 
to distance. (The speed of an electro-magnetic wave is 
108 meters per second, or 6.18 micro~econds are required 
for the wave to travel one nautical mile.) The ~istance 
thus computed is the difference in distance of the ship 
from the two stations. However, we cannot distinguish 
between the two signals and, therefore, we do not know 
which station is nearer. In figure 1, we could be either 
on the curve of P or on that of P'. 

Such, briefly, are the principles underlying LORAN. 
The application is more complex. 

In the first place, the two stations will be · located on 
islands or along the coast at intervals of from two to 
six hundred miles. The task of getting the stations to 
transmit pulses at precisely the same time is impractical, 
if not impossible. This difficulty introduced the "master, 
slave" system. In this system the master station transmits 
pulses at precise intervals. These pulses are radiated in 
all directions from the station. When the pulse is re, 
ceived at the slave station, the transmitter at that point is 
keyed. The time required for the signal to travel from 
the master to the slave station is known as the electrical 
length of the base line and is referred to as Beta. The 
navigator has only to subtract this value from the meas, 
ured time in order to calculate a line of position. Notice 
that the ambiguity of line of position has been eliminated. 
:1'he measured "time delay" will vary continuously from 
zero at the slave station (or the slave baseline extension) 
to two Beta at the master station ( or on the master base, 
line extension). 

Let us now give some consideration to the method by 
which the timing and measurement is accom_plished. · The 
heart of the system is a high-precision oscillator located 
at the transmitting station. This oscillator operates at 
100 kilocycles and has an accuracy of approximately one 
part in fifteen million. The oscillator provides the means 
of triggering the transmitter and of providing "counter" 
pips by which the operation of the system is monitored. 
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An identical oscillatbr is klcated at the slave station, and 
a similar oscillator is included in the ship-board equip
ment. 

The transmitters are pulsed every 40,000 microseconds 
for a period of 40 microseconds. This is at the rate of 
twenty-five pulses per second and is termed the recur, 
rence rate. A cathode ray oscilloscope is used to make 
measurements. The trace on the oscilloscope is 40,000 
microseconds long. Using a linear trace, the 'scope pat, 
tern would be as pictured in figure 2. The recurring 
pulses from the transmitting stations would appear to be 
continuous since they would always appear at the same 
place on the 'scope. The distance, in units of time, could 
be measured on this pattern; however, this would not be 
particularly accurate. To facilitate the measurement of 
time the 'scope trace is divided into two traces of 20,000 
microseconds each, and these traces are separated by 
means of a deflection voltage from an Edes Jordan multi, 
vibrator. Instead of transmitting the signal immediately 
upon reception of the master's signal, the slave station 
waits exactly 20,000 microseconds after . receiving the. 
signal and then transmits it. The resulting 'scope patterO: 
is shown in figure 3. 
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Now let us introduce a voltage on one of the vertical 
deflection plates which will cause a "pedestal" to appear 
or. each trace. Let the pedestal on the top trace be set at 
a fixed position and let the position of the pedestal on 
the lower trace be controlled. The student of electronics 
will readily see that this control can be accomplished by 
the use of delay multivibrators. 

If the oscillator in the receiving equipment is adjusted 
to the frequency of the oscillators in the transmitting 
equipment, the pulses will appear to be continuous and 
stationary on the receiver 'scope. Since the local osdlla, 
tor controls the length of the trace on the receiver scope, 
it follows that the pulses can be made to move across the 
'scope by varying the frequency of the local oscillator. 
Let us move the signals in this manner so that the signal 
011 the upper trace is to the left of the signals in the lower 
trace. Since the elapsed time between the transmission 
of the master pulse and the slave pulse is greater than half 
the recurrence rate, it follows that the master pulse is 

(Continued on page 14.) 
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Engine· Sketches 

Ronald Whitnah 

If St. Pat's week is a big success this year (as no doubt 

it will be) the credit will belong in part to a nice looking 

- young man who is the _s1,1bject for our- column this month. 
He is Ronald Whitnah, Secretary of the St. Pat's board 

. and in charge . of publicity for this ipiportant engineering 
event. Ronald designed the St. Pat's button for 1945 so 
you see he has a speaking acquaintap.ce with the old lrisn 
Gentleman with the flowing green robes and long white 
beard . . 

But we'll ~art from the :first and give you a few facts 

aboui Ronald, Whitnah. He was born in the spring _of 

1924: ~in the state ·of sunflowers and jayhawks. Being 

born in the spring he hated the bleak, · cold Kansas winters 
so,' at ·the· ten&r age of thr~ years, he packed his piggy 
bank and . moved; to St, . Louis where the winters were 

colder, much to his dismay. He stayed there long enough 
to finish ·high school, during which' time he engaged. in 
such ·_· activities as . Student Council ·and _ Special Services 

Club (sort· of a ·High School Gestapo) until his Gradua
tion in 1941. When asked about sj,~rts he named quite

a few, none of which l am ab1e to print, unfortunately. 

For a period of three years his formal education was 

iriterrupted while - Ro~ald searched for excitement and 
adventure. His. steps ·first leacl to California · where he 

attended the Aeronautical ~Engineering Technical School 

in· Glendale, but · (California Chamber of Commerce 

please note) the weather drove him back to Missouri. 
Here he worked_ for McDonnell Aircraft in. St. Louis 
and was then transferred to Memphis, Tennessee, as . a 
power plant liaison engineer. _A good job, . a good climate, . 

but our friend couldn't be happy in the green hills of 

Tennessee so he went to Hagerstown, Maryland, as a 
field representative for the same Company until July of 
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'44. Finally, after all this flitting around, Ronald, like 
the prodigal son, cam'e . back to Missouri, ( the weather 

again) and ef,ltered the university in September of '44. 

He is now a Junior with intentions of getting degree$ 
in both Mechanical and Electrical Engineering. This is 

a big load as any engineer can tell you so his social life 
is rathe{ sadly neglected. · He will admit attending a 

Stephens College dance now and then but has no speciai 
friend of the skirt variety. His only . thoughts for the 
future are of :finishing school and :finding a good job in 
the middle west. 

Jae~ Schupp 

. It seems that most engineers are business men as .well 
· (or maybe itis that three hours of Dr. Brown's_ Genera.I 
· Economics that _ all engineers ate required to take) . but 

all of our presentations so far have been either secretaries 

or business m.i.nagers of one cir more organizations. • Thus 
it is with Jack ~chupp. He is. a Senior (lucky fellow) 
in the department of . Mechanical Engineering, yet he 

finds time. to engage in many outskie .activities; Hei is 
the local Correspondence Secr~tary · for Pi · Tau Epsilon, 

Honorary M.E. fraternity, Secretary for the student chap
ter of the American Society for Mechanical, Engineers; 
and Business · Manager for the Engine · C::lub. This on 
top of ~eventeen · hours of engineering and you can· ·see 

that Jack :is a · very busy man. · He has alw.ays found time 
. to do m,my things since he started his training at Mis• 
. ;ouri -Univ:ersity.. When school wa,;; out in his freshman 

(Continued on page 16.) 
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Organizations 
ALPHA CHI SIGMA 

A pledge meeting was held December 5, for the pur, 
pose of admitting new members. The following men are 
pledging Alpha Chi Sigma: Oscar Wright, Edward 
Dulaney, Roy Barker, Bill Pfander, Charles Wickham, 
,John Sutherland, Bill Scotten, Ralph Shrum, Warren 
,Petry, George Kramer, John Monroe, J. T. Connelly, 
and Dr. R.H. Luebbers. 

A mock initiation took place December 18, and a for, 
mal initiation is planned for January 4, 1947. · The for, 
mal initiation will be followed by a banquet. 

The Alpha Chi Sigma is continuing its athletic pro
gram by participating in basketball games. The "regular·• 
team is asking more support from the members and 
pledges. 

A.S.A.E. 
The Agricultural Engineering Club is carrying on a 

sE::des of meetings on the subject of ''The field of work for 
Agricultural Engineers." The first of the series was 
held on November 26. Professor Wooley gave a talk 
concerning the field for Agricultural Engineering in a 
general way. The remainder of the meetings will be 
devoted to talks on specific fields by men now engaged 
in them. On December 10, the speaker was John W. 
Ferguson of the Soil Conservation Service. He dis
cussed "The plan of the Agricultural Engineer in the 
Soil Conservation Service." Future meetings will have 
selected men from the field of Rural Electrification, Farm 
Power and Machinery, and Farm Structures as speakers. 

By ED DUL.Af{EY, Ch.E. '48 

The purpose of this series of talks is to orient new mem, 
bers of Agricultural Engineering as to the p_ossibl~ jobs 
open to them. 

A.I.Ch.E. 
Chemical Engineers and their guests were privileged 

to hear a very inte~esting and informative talk by Dr. 
McKinney of the psychology department on "Industrial 
Counseling," Dec. 2. Dr. McKinney spoke of the prog, 
ress made in improving worker efficiency both by directed 
and undirected vocational guidance. On Dec. 16, Dr. 
Bauer talked on Industrial Labor Problems, a subject 
made especfally interesting by the related talk two days 
previous before the Engine Club by Mr. Garrity. 

The club is also starting to make plans to participate 
in St. Pat activities, and projects. are being organized. 

A.S.C.E. 
A joint meeting of the Student Chapter and Mid, 

Missouri Section of ASCE was held on 7 December, 
1946, in the Engineering Building. The principal speaker 
of the evening was Professor Ralph H. Peck of the Fores
try Department at the University of Missouri. With the 
help of slides, Professor Peck described his experiences 

1 in the Brazilian jungles during his wartime search for. 
natural rubber there. 

(Continued on page 16.) 

'The University of Missouri student chapter of A.S.M.E. 
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Alumni News 
We received · some news from former Dean of Engi, 

neering F. Ellis Johnson ('35 to '38), later Dean of Engi, 
neering at Wisconsin. He is now Educational Director 
for General Electric Corporation at the Hanford Atomic 
Energy Project in Richland, Washington. 

H. W. Scherzer, Ch.E. '42, is now a technical sales 
engineer with the Columbia Quarry Co. in _St. Louis. 

Robert A. Willis, C.E. '38, is with the Portland Ce, 
ment Association. He is the office engineer for this 
district. 

Chris H. Kraft, E.E: '14, was in town recently, looking 
for a room for his son. · Mr. Kraft is the Assistant Engi, 
neer for Distribution of the Union Electric Co. in St. 
Louis. 

Another letter from Ed Ditterline, M.E. '46, tells us 
he is now with the Byrne Organization in Washington, 
D.C. 

· Ernest Alder, Ch.E. '44, who visited Missouri last 
spring, is with the 9th Traffic Regulation Group in Augs, 
burg, Germany, , at present. Ernest hopes to be re, 

leased by June '4 7. . 
. E. E. Rippstein, C.E. '26, is with the Laclede Steel Co. 

of St. Louis. He is the chief engineer there. Gus 
N_emser, C.E., is also with Laclede Steel. 

Carl A. Koerner, C.E. '02, was at the A.S.C.E. con,· 
vention in Kansas City last month. Mr. Koerner is 
ptesident of the Koerner Engineering Company in St; 
Louis.·, 

Charles Roney, Ch.E. '45, is back with us as an as, 
sistant in chemistry at Missouri. Charles is working for 
his Master's Degree in chemistry. 

Everett Carr, M.E. '42, writes that he is working for 
Foster Wheeler, Inc. in New York. He iJ> doing esti, 
mating and specification writing. 

John E. Norwood, C.E. '46, is in St. Louis on heating 
and air condition work with Natkin & Co. John could 
use some -help with his housing difficulties. 

Also in St. Louis is Roy Pruesser, C.E. '38, with Horner 
& Shifren, consulting engineers. 

Richard M. Morris, Ch.E. '43, was in town last month. 
He is a chemical engineer with the Cir~leville, Ohio, 
plant of the Container Corporation of .Arii.erica. 

Joe Mc Glothlin, C.E. '46, is in Chicago at present, 
working for the Chicago, Milwaukee, Minneapolis and 
St. Paul Railroad. 

In town some while back was Orson Lee, E.E. '11, who 
is manager of the Electric Writing Machine Division of 
the International Business Machine .Co. His office is at 
1610 Locust Street, St. Louis. 

Professor Thomas Rpdhou.se, Professor Emeritus of 
Civil Engineering, was in town recently. Professor 
Rodhouse, while resting from the trials and tribulations 
caused by students, is · fishing off the Florida coast. 
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Irwin Bretscher, C.E. '34, is now working for Howard, 
Needles, Tammen and Bergendoff, consulting enginee'.:'s 
in St. Louis. 

Heard from Dean A. Harvey, B.S. in Eng. 1934, M.S. 
in Man. Eng. 1935, recently. His address is 1863 Rail, 
way Exchange Building, St. Louis. Mr. Harvey is a 
patent attorney. His article "Patents and the Engineer"' 
appeared in the December issue. 

Abner H. Brand, Jr., C.E. '36, wrote us a letter re
cently which will be of special interest to you men who 
are planning to do foreign work. Mr. Brand remained 
in Puerto Rico after discharge from the Army and was 
employed by the American Sugar Co. He says his liv
ing conditions are excellent ·and even luxurious compared 
to the United States at the present time (which com
pensates somewhat for being away from home). · Mr. 
Brand is supervising the irrigation of 20,000 acres of 
land and is in. charge of the construction and maintenance 
of housing for 10,000 employees. He says there are op, 
portunities for other engineers to engage in similar ac
tivities. Mr. Brand recently encountered John Holloway, 

C.E. '37, who represents the Socony Vacuum Company 
in that territory. 

C. W. Seegram, · C.E. '36, now Chief Engineer for the 
the Mayfair Bridge Construction Co. of New York City, 
writes that he is planning a trip abroad in the near 
future. 

George Beard, Ch.E. '43, and Clif Thomson, Ch.E. '43, 
are both with the U. S. Rubber Co. at Torrance, Cali, 
fornia. They are staying together in Inglewood, Calif. 

Davis K. Jac"l{_son, C.E. '35, former Lt. Commander in 
the Sea Bees, is now with the J.C. Nichols Realty De
velopment Co. in Kansas City. 

F. M. Mooma, Ch.E. '42, is working in the Engineer
ing and Construction Division of Koppers Co. Inc., Pitts, 
burgh, Pa. 

Jae"/{_ Chadwic"I{_, C.E. '31, is now sales promotion engi, 
neer for the Coehring Heavy Construction Equipment 

Arnot M. Finley., E.E. '15, was in Columbia for the 
Colorado, Missouri game. He is . appraisal engineer for 
the Missouri Public Service Commission and is complet
ing some work on the St. Louis County Water Company. 
He was a cross-country track ~an here and was also wdl 
known for his photography while in school. ' 

Russell Meals, M.E. '41, service manager for the 
Chevrolet Service Division in Detroit, was in for Home, 
coming and stopped in to speak with Dr. Scorah. Mr. 
Miller saw him and asked which of the Meals he was, 
"Russell," was the reply, "there are only three of us." 

(Continued on page 23.) 
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Engine Briefs 

('fop to bottom) 

1. General Physics Lab. 
2. Piled higher and deeper. 
3. Another Engineer hears wedding bells; E. R. Reager 

and his wife, formerly Beatrice Roth of Des Plaines, 
Illinois. Date 21 December 1946. 

4. Engine Club Meeting. My, how absorbing!! 

JANUARY, 1947 11 



Around 'the Columns 
.. )('\~: 

: .. 

' 

We finally found out who Kilroy is, and no other 
than Doc Scorah told us. He's a Scotchman trying to 
get credit for having been on a world tour he hasn't 
taken! 

In a 1:30 freshman chem class recently, the instructor 
was attempting to show the difference in atomic weights 
of elements in different compounds. He had explained 
several examples and was trying to think of a new one 
when · he exclaimed. 'TU take chloroform!" The whole 
class immediately recognized this as the· solution to their 
problem. 

Ralph Hooper loaned a book to a supposed buddy some 
time ago, expecting to get it back at . the next class session. 
Not only did he fail to get the book back, but the guy 
who borrowed it has disappeared too! (That's one for 
the books.) 

Recently in a 2:30 algebra class the instructor was ex
plaining progressions. He stated as an example that if 
you started for the Shack and went half-way, then started 
agaiff and again, each time going only one-half of the 
remaining distance, you couldn't possibly get there. Bill 
(Red) Siebenthaler, sitting near the rear of the class and 
listening, with interest to the foregoing explanation, sud, 
denly piped up: "Maybe not, but you could sure get 
close enough to grab a bottle of beer." 

We regret to hear that, Harley Peterson, one of the 
more active Engineers around these parts for the past 
couple of years, is having to check out of school for the 
rest of the semester. He has to che~k in at the V.A. 
Hospital in St. Louis for treatment. So long for' a while, 
Pete, and we hope you are in better shape when you 
return. 

One of the new interests around the Engine School, 
especially among the E.E. 's, is amateur radio. One of 
the newest additions to the Ham ~ociety is John F. Leuck, 
who recently received his license. He's on the air with 
a 10 watt rig, which ~e understand is really putting 
out. Ray Lutz is another ham, and he informs us that 
each Saturday he talks to a couple of old M.U. Engineers, 
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By SLIPS'TICK SAM 

namely Jay Gooch and his roommate June Culling at 
Urbana, Illinois. They are both hard at work on their 
Masters degrees in E.E. at the University of Illinois. 

Speaking of old grads, we were sorry to hear of the 
death of one of our favorite sons, who died of a broke,.1 
neck. Seems he had an alcohol rubdown and tried to lick 
it off. 

"Mother, are there any skyscrapers in heaven?" 
"No, son, Civils build skyscrapers." 
Listen, men: Here's a chance to get your name re, · 

corded in the annals of history! St. Pat's Week is not so 
very far off, and suggestions are needed for the Campus 
: Stunt. So get busy and think of something sharp, work 
out the details and estimated costs, and submit them to 
Gene Wilson, Chairman of St. Pat's Board. The man 
with the winning idea will be presented with 25 St. Pat's 
Hours, and will have his dues refunded. 

Famous last words: When it comes to eating, you have 
to hand it to Venus de Milo. 

With this last thought we leave you happy boys for 
another month: Just because the girls laugh at your 
jokes is no proof that you are witty. Perhaps they have: 
pretty teeth. 

Poem discovered by Prof. Weinbach in checking 
through some old material: 

A contribution by an anonymous lady to "The London 
Electrician" of Dec. 23, 1882. 

There was a kindly field magnet 
Who loved with all his might 
A wild revolving armature 
With commutators bright 

He tried to woo his fair sweetheart 
By messengers of love 
By lines of force sent right and left 
Below and from above 

Love's labor lost! Proud armature 
Threw magnet in despair 
With reckless whirl she thwarted him 
'Til he no more could bear 

His field got shifted more and more 
In vain he cried "Hold on!" 
It was too late: her coils were burnt 
Fair armature was gone! 

Now maidens take this tale to heart 
And never slight your swains 
Lest hurting them you hurt yourselves 
As Dr. Lodge explains 

.. 
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NUMBER S OF A SERIES 
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Why Condensers 
'now live longer 

Testing and setting standards for ma
terials is a vital part of production at 
Western Electric. 

Take, for example, the tissue paper 
-about 1/10 the thickness of a hu
man hair-used as insulation between 
the turns of aluminum foil in millions 
of "paper" condensers for the Bell 
System. 

Condenser life is generally in direct 
proportion to the quality of tissue 
used. In studying effects of differ
ences in chemical composition, fibre 
structure, thickness, pinholes and 
other properties to set a standard of 
quality, engineers found intrinsic 
variables so great that a method of 
rating had to be developed. 

They solved this problem by mak
ing sample condensers using each 
type of paper and checking them at 
high temperatures and high voltages 
to determine life expectancy. 

Correlating results of these acceler
ated life tests with manufacturing 
data led to improved paper making 
methods-paper manufacturing ma
chines of new designs-increased pro
duction of the right kind of paper
longer-lived condensers. 

for Engineers 
It's hard to hurry 

a Switchboard 
One of the major problems faced by 
Western Electric engineers in the rush 
to make telephone switchboards fast 
-to meet unprecedented demands
is the complexity of manufacture in
volved. · 

Arecent study of what it takes to 
make a certain much-needed type of 
manual switchboard installation con
sisting of ten operator positions will 
give you some idea of the complexity. 
Here are the principal items of appa
ratus required: 5,680 relays; 19,500 
jacks; 15,000 lamps of various kinds 
plus their lamp sockets and mount
ing; 17,000 lamp caps of various col
ors and designations; 450 mounting 
plates of relays, condensers and resist
ances; 580 resistances; 550 condens
ers; 360 fuses; 691 jack spaces and a 
total of 1,071,000 conductor feet of 

· wire and cable! 

In spite of this complexity, Western 
Electric is speeding switchboards on 
their way. Production in 1946 of 
manual switchboards is expected to 
break a record of 16 years' standing. 

Problem for 
Production Engineers 
Easy~ Not wh~n it means providi1?-g 
machme capacity for weldmg a bil
lion precious metal contacts per year 
- five times the previous maximum 
production rate! This problem was 
one of the most critical faced by 
Western Electric engineers in meet
ing tremendously increased demands 
for telephone equipment 

A pair of these contacts is required 
at every point in telephone circuits 
where current is interrupted in switch
ing. They minimize "noise" in your 
telephone receiver. They're made of 
bi-metal tape-the contact surface is 
paper-thin _precious metal, usually 
palladium. The balance is less expen
sive metal such as nickel. 

By providing recently developed 
electronic control equipment and 
making mechanical improvements in 
the precision welding machines -
which must cut off small pieces of 
tape, accurately position, them on 
telephone apparatus parts and weld 
them securely-the engineers pushed 
dperating speeds to a new high. 

Result : only about two-thirds as 
many hard-to-get new welding ma
chines were needed - a half-million 
dollars were saved - and welds of 
higher quality are being produced at 
the rate of a billion a year! 

Manufacturing telephone and radio apparatus for the Bell System is Western Electric's primary job. It calls 
for engineers of man:, kinds - electrical, mechanical, industrial, chemical, metallurgical - who devise 
and improve machines and processes for large scale production of highest quality communications equipment. 

Wes~er11 Electric 
T · A UNIT or THE BELL STSTEM SINCE ,1882. ~ 
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(Continued from page 7.) 
on the top trace and the slave pulse on the bottom trace. 
Let us further specify that the signal shall be placed on 
the pedestal and as far to the left as possible. Now let 
us adjust the lower-trace pedestal so that the slave pulse 
is on the left hand side of this pedestal. 

. The next step is 'to change the internal circuits of the 
oscilloscope so that the horizontal deflection circuit is not 
triggered until the pedestal voltage is introduced. The. 
sweep circuit now connected to the horizontal deflection 
plates is of the same length (in units of time) as the 
pedestal and traverses the entire width of the 'scope. 
A blanking voltage applied to the grid of the oscillo, 
scope prevents the trace from showing during the rest 

_j 
_[\ __ 
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Attention 
BNGZNBBBB! 

WRITE FOR 

NE's 

FREE 
ELECTRICAL 

DATA 
HANDBOOK 

Here's a 350-page, 8" x 10" handbook that is invaluable to 
electrical engineers. It's an illustrated, products and parts 
catalog. Has handy reference tables, wire and cable termin
ology, formulas, specifications, electrical symbols for arch
itectural planning, as well as wiring systems for industrial, 
commercial, and domestic requirements. Write for your copy. 

national Electric 
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of the cycle. Effectively, we have now selected and 
magnified the portion of the trace on which the signals 
occur. Figure 4 shows the 'scope pattern at this point. 

If the positioning control of the lower pedestal is varied, 
the position of the slave signal relative to the pedestal 
will change. Since ·the trace appears in the same place, 
the slave pulse appears to move across the trace. The 
lower pedestal can be moved so that the slave signal ap, 
pears directly under the master signal. This does not 
mean that the signals have changed their positions rela, 
tive to each other. They are still as illustrated in figure 
3. We have merely introduced a device which will select 
portions of the trace and expand them, one directly under 
the other. If we shorten the length of the pedestal (in 
dimensions of time only), the pulse will appear wider. 
Now, if we eliminate the voltage causing the traces to 
separate, the pulses will be practically sup~rimposed. 
By making fine ' adjustments of the lower pedestal the 
pulses can, in fact, be superimposed. The positions of 
the pulses with respect to their pedestals is now defined, 
and it remains only to determine the distance, in micro, 
seconds, between the pedestals. This difference can be 
measured on a counting unit in the same manner that 
the range is read on a Radar "A'.' 'scope. 

The time measured can be expressed by the formula: 
TD = L/2 + B + (b,a) 

Where L is the recurrence rate 
B is the electrical length of the baseline 
a is the time required for the master signal to travel 

from A to P 
b is the time required for the slave signal to travel 

(Continued on page 20.) 

As a remedy for your patience and a guide 

to convenience 

RESERVE YOUR TEXTBOOKS 
NOW 

You will not only be ascertained of getting 

your winter semester texts-but you will 

avoid unnecessary delays. 

MISSOURI STORE COMPANY 
opposite University Library 
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IT'S photography's "infinite capacity for 
taking pains" . . .• its ability to repro

duce crisply, exactly, completely ... that 
makes a picture like this possible. 
And it's this same capacity that makes 
possible many of the 'things photography 
is doing for business and industry. You 
see it at work in ••• 

Recordak microfllming ... repro
ducing documents, records, and 
papers of all kinds with photo-
graphic accuracy and completeness. 
Photo layout .. . transferring exact 
copies of complicated layouts and 
drawings to metal. 
Photographic illustration ... repro
ducing products exactly, realisti
cally. 
High-speed movies ... recording, 
with split-second precision, action 
too fast for the eye to follow. 
photomicrography . .. magnifying 
microscopic areas with scientific 
exactness. 
Spectroscopy ... performing quali
tative and quantitative analyses 
quickly, precisely. 

Our booklet, "Functional Photography," 
tells you about other important things · 
photography is doing in business and .in
dustry because -it has this "infinite capac
ity for taking pains." Write for your copy. 
It is free. 

EASTMAN KODAK COMPANY 
ROCHESTER 4, N. Y. 



(Continued from page 9.) 

Other speakers included Elbridge Morrill, C.E. '48, 
~'ho described the job of a sanitarian, and Dallas D. 
Vance, C.E. '48, who outlined_Civil Engineering Research 
which has qeen done in the Civil Engineering Depart
ment. · 

Movies.. of several of Missouri's football games this sea

son were shown by Lowell Pickett, C.E. '47. 

The next meeting will be held on January ' 16, 1947. 
All - Civil Engineering students are cordially invited to 
attend. 

ENGINEERS CLUB 

Homecoming week called the Engineers forth to one 
of their favorite activities, that of protecting the columns. 
A large group stayed up all night on the eve of the Home, 
coming Game to make sure none of those Kansas en
thusiasts would slap any paint on the Columns. Obvi
ously aware that the Columns were adequately protected, 
the outstate men made no attempt to execute such action. 

A very timely lecture by Stanley Garrity, Kansas City 
lawyer, on national labor problems enabled the Engineers _ 
present at that December 4th meeting to understand arid 
appreciate the complicated and debated issues of the then 
prominent coal strike. 

Participation in Engine Club activities is open to all 
students enrolled in the College of Engineering. All 

NATURE held the original patent on the whirl
ing force of the cyclone. But it was B&W who 
first put the idea to work separating water and 
solids from steam to improve the performance 
of boilers. 

B &W calls its adaptation of nature's destruc
tive . force to useful work, the Cyclone Steam 
Separator. Its use in power boilers makes larger, 
more rapid swings in power loads possible, 
raises boiler and turbine efficiency and cuts 
maintenance costs. 

Development of the Cyclone Steam Separator 
is but one of many examples of imaginative 

f;rtgineers are urged to join the Engine Club and take 

,J?art in these activities. 

( Continued from page 8.) 
year he hurried to Wyoming and worked all summer on a 
railroad extra gang. (That's where he got that tired look 
and bulging muscles.) When Missouri University 
opened its doors arid books .for the fall semester Jack 
was here to begin another nine months with the wheels, 
c'ogs and other contrivances that are so essential to Me, 
chanical engineers. The next summer he went back to 
Wyoming, this time poling logs as a lumberjack . . He 

. sure picked· a toughie then 'cause if you think lumber

jacking is a picnic just ask to see his callouses. 
In February of 1943 Jack joined the Marines and 

served until October of '43. He then went to Boeing, 
in Wichita, Kansas, where he worked making the big 
Superfort until September of '44, when he came back to 
school to finish his work in his chosen field. When asked 
about his plans upon completion of school he got that 
stern look in his eyes and said, "I want money." After 
we hid_ our nickel and he had got that mercenary iook 
out of his eye, we decided to change the subject and 
asked him about girls (funny, but that always gets in 
this column). He was noncommittal but admitted an 
attraction for a certain little Gamma Phi. 

We wish him luck, and if he works as hard the .rest of 
his life .ts he has to date he should have an abundance of 

success. 

engineering at B&W. Testimony that, while old 
enough to have pioneered importamt advances 
in many divergent fields, B&W is young enough 
to have new ideas-ideas for all industries, in con
nection with present problems or future plans. 

• Through this progressive policy of continuous 
research and development, B &W offers tech
nical graduates excellent career opportunities 
in diversified fields of manufacturing, sales, 
engineering, research and in many other voca
tions. Send for the booklet "Your Career." It 
tells the story of the Babcock and Wilcox Com-
pany in t_crms of your future. · 

G-352 

THE BABCOCK & WILCOX CO. 85 LIBERTY STREE'! 
N E W Y O R K 6, N • Y • 
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Television camera, receiving tube, all-electronic receiver and radio relay equipment 
- are the result of pioneering and research at RCA Laboratories. 

B•l,ind •r•ry lllg-•trid• In 'ftll•ri•ion- RCA 1.allorotori•I 

From the scene of action-to your own liv
ing room-the~e RCA developments based 
upon research at RCA Laboratories mean 
television at its finest: 

RCA Image Orthicon Camera sees what
ever the human eye sees, even in the light 
of a match! Sports events on cloudy days 
or in twilight do not fade because this 
super-sensitive camera eliminates the need 
for strong lighting. 

RCA Mirror-backed Kinescope-search
light brilliance for home television. All the 
lifelike realism and detail caught by the 
RCA Image Orthicon Camera is reproduced 
by this new receiving tube that loses none 
of the original brilliance. 

RCA Victor Television Receiver-with the 
. new RCA exclusive "Eye Witness" feature 

that "locks" the picture, keeps it bright, 
clear-as steady as a picture on the wall. 

RCA Radio Relay equipment enables tele
vision stations to broadcast events taking 
place far from the studio, and eventually 
may link television networks. In televi
sion, as in radio, Victrola* radio-phono
graphs, records, or tubes, if it bears the 
name RCA or RCA Victor, it is one of the 
finest instruments of its kind science has 
achieved. 

Radio Corporation of America, RCA Building, 
Radio City, New York 20 ... Listen to The 
RCA Victor Show, Sundays, 2:00 P. M., East
ern Time,over NBC. *"Victrola" T.M. Reg. u. S. Pat.Off • 

RCA VICTOR table model tele
vision receiver with the exclusive 
"Eye Witness Picture Synchro
nizer" that assures you brighter, 
clearer, steadier pictures. It is now 
available in some areas-see your 
local RCA Victor dealer. 

• RADIO CORPORATION o, AMERICA 

JANUARY, 1947 17 
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The "Seal of Qual• 
ity", shown above, 
is the yardstick of 
economy in buying 
galvanized sheets. 
It signifies at le.as! 
2 oz. of Zinc per 
square foot! 

The U.S. Bureau of Standards, Circular #80, ,-:rys, " ••• 

by far the best" protective metallic coating for rust-proof

ing iron or steel is ZINC. Zinc, in the form of galvanizing, 

protects against rust in TWO WAYS: First, by simple 

coverage. with a sheath of rust-resistant metal ••• Second, 

by electro-chemical action, or "sacrificial corrosion:· That's 

why industry has long depended on ZINC to stop rust-cut 

costs-save materials. Heavy coatings pay-for the heavier 

the coating, the better the protection, the longer the service 

life and the lower the cost. 

FREE BOOKLETS 
WRITE TODAY for these valuable booklets: (1) Repair Manual on 

Galvanized Roofing & Siding (2) Facts About Galvanized Sheets 

(3) Use Metallic Zinc Paint to Protect Metal Surfaces (4) The 

Zinc Industry-Mine to Market. 

American Zinc Institute 
0 - ' 

Room2618-35 East Wacker Drive, Chicago 1, Illinois 
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Hr:ATING A PIECE OF METAL 
go/ OPEN FLAME, BL0W-lVRCH 
OR FURNACE IS RELATIVELY SLOW
APT 10 LEAVE SCALE .. . ITS HARD 10 
HEAT ONE SPECIAC AREA WITI-IOUT HEATING THE WHOLE PIECE. 

~@•. 
'Rooucr10N MEN REALIZED HEAT-TREATING 0PERAnONs 

SUCH AS FORGING, PRECISION BRAZING AND SURFACE 
HARDENING COULD BE STEPPED WAY UP IF A FASTER 
METHOD OF HEATING COULD BE FOUND ••• ONE WHICH 
WOUL'D CONCENTRATE THE HEAT AT PRE-SaECTED AR.EAS/ 

-;}( HEAT BY INDUCTION SEEMED 
LIKE THE ANSWER. SCIENCE HAD ALREADY 
DISCOVERED THAT METALS HEAT RAPIDLY 
WHEN INTRODUCED INID A HIGH FREQUENCY, 
~IGH DENSITY MAGNETIC FIELD! 

NEW ELEI/TIMNIC /1£1/TE~ DESIGN&O 8Y 
ALLIS-CHALMERS SCIENTISTS-

- ~ING PRODUCTION TOOL RECTIFIES ORDINARY 60--~ 
/ 

CYCLE CURRENT TI-4EN STEPS IT UP TO 45q 000 CYCLE'S. 

A MAGNETIC FIELD OF HIGH DENSITY IS SET UP IN WORK 
COIL AND WHEN METAL IS INTRODUCED INTO THIS FIEL~ 

PASSAGE OF CURRENT CAUSES POWER LOSSES WHICH PRO-h111 
SIMPI.E 118 DUCE. H'EAT WITHIN THE METAL WITH INCREDIBLE,SWIFTNES5. 

Ill PLACE METAL IN WORK COIL... ' Bis BcNEFlTS: COMPLETE, SELE<m~E CONTROL 
io) ~ OF HEAT PENETRATION ••• EXAar UNIFORMITY ••• 
l!!J PUsM BUTTON..... Iv>'~ GREATLY INCREASED PRoouenoN! 
@ METAL. IS HOT IN SPUT' SECON~S 

ALLIS-CHALMERS MANUFACTVRING CO, 

ONG OF THE B/6' 3 IN i:t.ECTR/C POWER E&(VIPMENT 
...._____ 8/B0EST OF ALL. IN RAN6E OF /NOVS'TRIAL PROOVCTS 
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TIGER LAUNDRY 

and 
·_ Dry Cleaning Company 

"'The 'Tiger Can't Be Beat" 

1101 Broadway Columbia 

DIAL 4155 

So refreshing 

with lunch · 

DRINK 

.......... IH, U, f , ,.,. OPP, 

ENJOY 

ICE CREAM 

at your fauorite fountain 

•. 

(Continued from page 14.) 
from B to P 

(All factors are expressed in microseconds.) 

Such, briefly, are the basic problems of the system and 

their solutions. Let us now give our attention to the: 

matter of frequencies. 
For , the maximum per cent accuracy, the slope of th;;: 

leading edge of the transmitted signal should be as great 

a.s possible. A perfect square wave would be ideal. 

However, the greater the slope of the signal the greater 

the number of side bands transmitted. Two problems 

arose from this fact: first, finding an available frequency 

band wide enough for the proposed service; second, de, 

signing a receiver to handle the required side bands with, 

. out distortion. A further requirement on the frequency 

was that it be low enough to permit the transmission of 

a long ground wave. 
The old amateur 160 meter band supplied the answer. 

The first LORAN transmitters were built to operate on 

a carrier frequency of 1.95 megacycles. 

The transmitters were designed to transmit as sharp a 

signal as possible. The receiver problem was solved when 

Harvey Wells designed a "stagger tuned" intermediate 

frequency amplifier with a fidelity response only 6 decibels 

down 40 kilocycles from resonance. 

Forty microseconds was decided to be ·a practical width 

for the transmitted pulse. The transmitters, operating 

upon a duty cycle of 111000, deliver a peak power of 

100 kilowatts with an average power of only 100 watts. 

At 1.95 megacycles this power is sufficient to drive a 

ground wave signal approximately 700 miles (assuming 

over-water transmission and a minimum usable field -in, 

tensity of 200 microvolts per meter). 

The factor of long range coupled with the width of 

spectrum required for operation was still an appreciable 

factor. If each pair of stations within range of one 

another were to require a different frequency, the system 

would be definitely limited in its use. In answer to this 

problem a means was devised by which the same fre, 

(Continued on page 22.) 

INSURANCE 
Auto--Trailer-Personal Effects 

CLAY T. DAVIS 
"The Heart of Missouri Insurance Agency" 

721 Broadway Dial 3314 

COLUMBIA BEAUTY CLINIC 
Specialists in 
All Types of 

Beauty Treatments 

DAIL 
5332 

Missouri Theater Bldg. 

' 
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• Foot-by-foot inspection is given every strip of insu- . 
lation applied to an Okonite-engineered wire or 
cable. The Okonite Company, Passaic, New Jersey. 

lpA'Rl ~ wun 
u I G c Ins 1.N K co., 1.Nc. i~10:J::~ M8~~f 

lool for the -.- .OKONITE A 
insulated wires and cables 
for every electrical use 

Engineers - - -

EVERY STUDENT OWNS A SI-IARE 
Purchase slips given with each purchase are worth 5 per cent in merchan, 
dise any time; 15 per cent in Trade during two big yearly sales, or, if 
turned in by June 3rd, they share pro rata in the . cash dividends. Cash . 
dividends range from 10 per cent to 15 per cent annually. 

Organized in 1901 by students and faculty members~ The University Book 
Store has a continuous record of service to the student body. 

TAKE ADV ANT AGE OF ITS SER VICE 

Books, Supplies, Check Cashing Service, P. 0. Substation 

"EVER YTHlNG FOR STUDENT NEEDS" 

-at your-

UNIVERSITY BOOK STORE 
SOUTHEAST CORNER JESSE HALL BASEMENT SOUTHEAST CORNER 
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_ (Continued from page 20.) 

quency coul\1 be used for as many as eight pairs of sta, ; 
ti<?ns in one vicinity. 

We have already seen how, on shipboard equipment, 
a pair of pulses could be moved across the face of the oscil, 
loscope by changing the frequency of the oscillator and 
thereby the time-length of the trace. Of course, the 
same thing _could be accomplished if the frequency of 
the oscillator at the transmitting station were changed, 
while the oscillator on the ship remained stable. The 
next step was to assign different pulse frequencies (recur, 
rence rates) to geographicaliy adjacent stations. For 
example, let us consider the North Atlantic coastal chain. 
One pair of stations operates between Bodie Island, North 
Carolina and Nantucket, Massachusetts. The pulse rate 
is precisely twenty-five per second · (one pul;e every 
40,000 microseconds). The station at Nantucket is d. 

"double-pulsed : _master"-actually, two master stations 
built at one location. · One section works with Bodie 
Island; the other half of the station operates with the 
Canadian station at Baccaro Island, Nova Scotia. The 
pulse rate of this pair is twenty-five and one-.,ixteenth 
(25-1116) per second. Baccaro is a double~pulsed slave 
station which also operates with Deming, Nova Scotia 
on a pulse rate of 25-2116 per second. 

Now let us see what the pattern will be on the 'scope 
of our receiver-indicator. Six pulses are being trans, 
mitted on one frequency and we shall certainly see them 
all. However, if the trace length on our 'scope is 40,000 
microseconds, the signals transmitted by Bodie Island and 
Nantucket on the recurrence rate 25 PPS will remain 
stationary, while the other signals will move across the 
'scope face. If we change the length of our trace to 
39,500 microseconds, the signals transmitted by Nan, 
tucket and Baccaro will remain stationary while all others 
will move. If we design our circuits so that the change 
can be made by means of .a switch, we can, by a flip of 
the wrist, identify a given pair of stations. even though 
all signals are transmitted on the same frequency. 

During the daylight hours a signal radiated on 1.95 
· megacycles will not, under normal conditions, be reflected 
from .the various layers of the ionosphere; consequently, 
the useful range of LORAN is limited .to the range of 
the ground wave. However, during the night hours the 
signals are reflected from the E and F layers. The sky 
wave signals travel a longer path than the ground wave 
signals and hence arrive at any given point later than 
the corresponding ground wave. On the receiver-indicator 
'scope they appear as a train of waves following the 
ground wave. 

Such sky reflected signals are hot steady on the 'scope 
·a::; in the case of the ground wave. Anyone who has 
listelled to a distant broadcast station at night has no 
doubt, ob.served the phenomenon known as fading. In 
addition to f;tpjng, the LORAN navigator has to con
tend with twp other phenomena: splitting and squedging, 
the former causing th~ _si~nal_s to appear as two separate 
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reflections and the latter causing variations between -the 
sky wave and ground wave signals. These factors are 
caused, so it is believed, by variations in the intensity and 
height of the layer in question. 

It was found that only the first reflection from the E 
layer was sufficiently stable to serve the desired purpose. 
A set of correction tables was drawn up for sky -wave 
readings, and the night-time range of LORAN was ex, 
tended to fourteen hundred miles. The E layer is about 
120 kilometers above the earth at rught. A signal radi, 
ated tangent to the earth's surface will strike this layer 
about 700 miles from the transmitting antenna and will 
be reflected to earth at a maximum range of approximately 
1400 miles. 

Various experiments have been made with different 
frequencies. Tests were made -on 10.585 megacycles in 
an effort to extend the day-time range to 1400 miles. 
These were not very successful. More recently attempts 
have been made to lower the frequency and thereby to 
obtain greater ground wave coverage without a material 
increase of power. This plan proved to be more success, 
fol, and this writer has reasons to believe that most' of 
the navigation of the Canadian Army in the Arctic last 
winter (Operation Muskox) was performed by LORAN 
operating on a frequency between 200 and 300 kilocycles. 
Such frequencies have not yet been assigned to LORAN, 
except for experimental purposes. 

In the fall of 1942, the U. S. Coast Guard was di, 
rected to assume responsibility for the operation of 
LORAN. At the height of wartime usage the system 
employed two thousand enlisted men and officers. With 
but few exceptions the Coast Guard manned the world, 
wide chain of stations. Noteworthy among the exc.ep
tions are the British stations in Iceland, the Faeroes, and 
the Hebridies; the Australian chain in Northern Austral, 
ia; and a chain of stations operating in China and India 
by the AACS for the benefit of pilots flying the "Hump."' 

The wartime LORAN system was set up primarily 
on a basis of tactical need. At present the stations are 
either being relocated, or rebuilt at their present site 
and adapted to peace-time use. The accuracy and range 
of the system plus the ease with which it can be handkd 
make it ideal for use on commercial airlines and it should 
be a primary factor in establishing American dominance 
ir. that field. 

Plan Now for 

ST. PAT'S 

1947 

Put your campus stunt and button designs in the 

Engine Club mailbox. 

ERIN GO BRAU! 
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The University of Mi_ssouri student chapter of Chi Epsilon, honorary Civil Engineering fraternity. 

(Continued from page 10.) 

to which Miller answered, "Three Meals ... that's good 
enough for me!" 

Dave Seabaugh, E.E. '42, swelled our heads a bit by 
tossing a flock of compliments at our ole Shamrock. Dave 
writes that he is with RCA, Victor Division, after put, 
ting in a three year stretch in the Army Air Corps. His 
home address is 2163 Edmund St., St. Louis. 

Clifford B. Smith, M.E. '43, is now Assistant Utility 
Engineer for the Ralston, Purina Co. in St. Louis. 

Someone needs FLOWERS 

from you TODAY ... 

NICHOLS BROTHERS 
25 N. Ninth St .• Columbia, Mo. 

Your 

Refreshment 

Rendezvous 

JANUARY, 1947 

PHONE 9775 

Flowers by Wire 

Rufus H. Gates, E.E. '27, is with the White-Rodgers 
Electric Company of St. Louis. 

HARRELL & SON 
Tailors & Cleaners 

Phone 5323 Mo. Theatre Bldg. 

, 

BLACK & VEATCH 
Consulting Engineers 

E. B . Black 

A. P. Learned 

J. F. Brown 

H.F. Lutz 

Ed Wilkes, Jr. 

E. L. Filby 

4706 Broadway 

N . T. Veatch, Jr. 

R. E. Lawrence 

F. M. Veatch 

C. I. Dodd 

W. L. Patterson 

A. V. Farry 

Kansas, City 2, Mo. 

Home of perfectly 

Pasteurized 

Dairy Foods. 
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Btdlarney 
The average man's arm is 28 inches long-the ··average 

woman's waist is 28 inches around. 
You can't beat Nature. can you? 

He was just out of college and back in civilian clothes. · 

A pinch of salt is greatly improved by adding a glass 
of beer. 

ATO: "Why do you call this the Fiddle Hotel?" 
Phi Garn: "Because it's such a vile 'inn." 
Comment: They mean violin, which makes that a 

very dull joke. 

Blessed are the censors for they shall. inhibit the earth. 

Men are peculiar, just a.,s women have long suspected. 
For instance, a fellow who hadn't kissed his wife in five 
years shot a man who did. 

Professor: , "What's your idea of civilization?" 
Sweeney: "Good idea. Somebody ought to st~tt it." 

Howard: Me get married? No, sir, marriage reminds 
me of a cafeteria at noon time. 

James: How so? 
H~ward: You just grab something that looks nice and 

pay for it later. 

A new musical came to town. ,The billboards read: 
· 50 beautiful girls-45 gorgeous costumes. 

Three MU students were trampled in the rush during 
opening night. 

You say that Alice is natural artist? 
Yeah, she knows where to draw the line. 

Daddy, how do they catch crazy men? 
Well, son, with rouge, lipstick, and a fetching dress, 

usually. 

Professor, as he handed out the final exam to his stu
dents: 'TU take your bluebooks as you pass out." 

Doctor: "Have· you lead a normal life?" 
Engineer: "Yes, sir." 
Doctor: "Then if you want to get well, you •11 · have 

to give up women and liquo~. tor· a few months." 

Spencer: Why did you drop that hot towel on my 
face? 

Barber: You didn't think I was going to burn my 
fingers, did you? 
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By FRED REAGEL 

She: ''You're the 'kind of a man a girl cannot trust." 
Denkler: "Haven't we met before? Your faith is 

familiar." 

The modern co-ed's hair may look like a mop, but that 
doesn't bother her-she doesn't know what a ,mop looks 
like. 

Chemistry Prof's motto: He who has trouble with 
hiP scJ..iool work should not try to concentr~te-he is p~ob, 
ably Jense enough as it is. 

1st Lawyer: "As soon as I realized it w~ a crooked 
business I got out of it." 

2nd Lawyer: "How much?" 

College education for women is futile. If they're pret
ty it's unnecessary; if they're not it's inadequate. 

Moon: "Have you got a picture of yourself?" 
Wife: "Yes. why?" 
Moon: "Then let me have that mirror, I want to 

shave." 

The automobile began to pound, and it finally stopped. 
The worried boy turned· to his companion, "I wondo::r 
what that knock can be?" 

"Maybe," said the blonde, "it's opportunity." 

Just a moment, sergeant, we have WAC judo in
instructprs for the girls. 

"Do you neck?" 
"That's my business!!" 
"Oh, good, a professional." 

WANT AD: Wanted-Stenographer for heating 
contractor's office. 

: What makes your tongue so black? 
: I dropped a bottle on a freshly tarred road. 

CEILING PRICES IN COLUMBIA RESTAURANTS 
Chili .· ................................... 15c 
Chili in a bowl ........................... 20c 
'Chili'. in a bowl with crackers ................ 2 5 c 
Chili in a bowl with crackers, spoon, and 

a · glass of water . . . . . . . . . . . . . . . . . . . . . . . . 30c 

First Hobo (surveying stream of pleasure seekers)
"! hate holidays." 

Second Hobo--"Yes, makes yer feel common when 
nobody ain't working." 
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rr Our knowledge is the amassed thought and experience of innumerable minds" 
-RALPH WALDO EMERSON 

Why some things get better all the time 

THE OLD-FASHIONED STOVE has warmed many a gen
eration through the years. But today families are kept 
healthfully warm by far more effective means. 

There are electric heaters and electric blankets with 
their efficient alloy heating elements. Individual gas 
fuel installations. Improved heating systems for our 
homes, ranging from oil burners with fuel nozzles of 
long-lasting synthetic sapphire to the new panel heat
ing with its welded piping. Also giving you finer service 
are better insulated electrical wiring, vast central heat
ing systems, and city and cross-country gas lines. 

Far-reaching are the improvements in heating and 
power enjoyed by families today ... And most of these 
improvements are possible because of better materials. 

Producing better materials for the use of industry and 
the benefit of mankind is the work of UNION CARBIDE. 

Basic know)edge and persistent research are re
quired, particularly in the field~ of science and engi
neering~ Working with extremes of heat and cold-fre
quently as high as 6000° or as low as 300° below zero, 
Fahrenheit-and with vacuums and great pressures, 
Units of UCC now separate or combine nearly one
half of the many elements of the earth. 

UNI.ON CARBIDE 
A.ND CA..R.DO.N CO.R.PO.RA..TIO.N 

30 EAST 42ND STREET . 1!11! NEW YORK 17, N. Y. 

-----------------Products of Divisions and Units include----------------

LINDE OXYGEN • PREST-O-LITE ACETYLENE • PYROFAX GAS • 'BAKELITE, KRENE, AND VINYLITE PLASTICS 

ACHESON ELECTRODES • EVEREADY FLASHLIGHTS AND BATTERIES • NATIONAL . CARBONS 

PRESTONE AND TREK ANTI-FREEZES • ELECTROMET ALLOYS AND METALS • HAYNES STELLlTE ALL~YS • SYNTHETIC ORGANIC CHEMICALS 



FLIGHT TEST ENGINEER 
The Story of 

CURT TALBOT 
A FTER he came on " Test" w i th 

.l"1. General Electric in 1936, Cur t 
Talbot kept right on studying elec
trical engineering, this time in the 

. company's general and commerci al 
courses . 

Between h ours of w ork and study he 
went out to the Schenectady airport to 
practice flying, pi ling up 500 flying 
h ours and obtaining hi s commercial 
rating. 

By taking lessons in both these 
fields- and taking th em seriously, 
Cur t was, unknow ingly, giving h im
self the best possible preparation for 
his present job- that of M anager of 
the new General Electric Flight Test 
Laboratory . 

During his firs t years with the com
pany, Cur t tes ted transformers, motors , 
industrial control apparatus. He did 
application engineering on paper-mill 
and printing-press equipment . He 
worked as a sales assistant . 

But when the war placed a heavy 
demand on G. E. both for aircraft 
equi pment and for men w h o under
stood i t, Curt' s interest in flying was 
remembered. He was assigned to w ork 
on turbosuperchargers . 

Today, ten years out of Ill inois, 
Curt Talbot manages a laboratory 
large enough to house its own fleet of 
test planes. He supervises the testing 
of jet-propulsion and gas-turbine 
engines, radar applications, turbo
superch argers, aircraft instruments, 
automatic pilots and control systems. 
And he directs the use of the "flying 
laboratory"- a B-29 especially equip
ped for ~est fli ghts. 

Next to schools and the U .S. Govern
ment, General Electric employs 
more college eng ineering g raduates 
than any o ther organization. 

Curt helpe d pa y his wa y through the U. a f On Test with G. E., he was a ssigne d to high• 

Illinois by repairing radios in his spare time. voltage transformers. He continue d his e ng i-

He majored in ele ctrica l engineering. ne ering stud ies by taking G-E courses. 

In his spare time Curt learned to fl y. h i; Toda y Curt is Mana ger of the G -E Flight Test 

knowledge of e ng ineering p lus flying gave Division. He d irects the b ig new · G -E Flight 

him the o p po rtunity, in 1940, of joining the La bora tory, center o f tests on je t-propulsion 

Compa ny's turbosup e rcha rge r p rogra m. engines, gas turbines, e tc. 

GENERAL . ELECTRIC 
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We, too, are looking. ahead 
To staff the coµiplex and diversified business hearing the name' "Westinghouse;' 
requires capable men and w9men with many different types of training. . 

The people upon whom we must depend in the future . . . the research 
· scientists, engineers, production executives, salesmen, administrators ... are 
•·those of you now finishing ' college careers. 

· So, for you who are now thinking about "Finding Your Place in Iµdustry", 
Westinghouse has published a hook ·by that name. It describes the many 
different opportunities ·open with Westinghouse ... the valuable, basic and 
specialized training provided thrgugh the Graduate Student Training Course. 

· You'll find many helpful suggestions in this hook, regardless of what type 
of career you choose. Send for your, free copy today! , 

r- ----------- ------- -------' . I To obtain copy of "Finding Your Place in Industry''. consult. 
I Placement Officer of your university, or mail this coupon to: 

I District Educational Coordinator 
Westinghouse Electric Corporation 
41t' North Seventh Street 
S!• Louis f, MIHouri 

Nam.,_ __________________ _ 

Colleg~ __________ Cours.~------

Addre.~---------,-------------

Citr-----------~tat.~------



Engineers All 
EXCLUSIVE 

The 

FORTY-FIFTH TRADITIONAL 

St. Patrick Celebration 
March 9 to March ts·. 

Sunday, March 9 
Burrall Sunday Services 9 :30 A. M. 
Beard Contest Begins 

Friday, March 14 
Dedication of Campus Stunt 
St. Pat's Arrival & Parade 
Knighting Ceremony 
St. Pat's All School Dance 8-12 P. M. 

Thursday, March 13 
Barbecue & Serenade 
Beard Contest Ends 

Saturday, March 15 
Green Tea, - P. M. 
Alumni Banquet, 6 :00 P . M. 

-+<ST. PAT'S BALL-8-12 P. M. 

Boys, 'here is your program-what we need now is action. . There are approxi
mately TWENTY committees to carry out this big event. Get behind it with 
all you have. If you are not helping one of these committees already get in 
touch with one and back it to the utmost. 

Club meetings-Feb. 19, 26 & March 5, 12 · 

THE BALL IS STARTED - - KEEP IT ROLLING-FAST 
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How do you rate 

these basic industries 
in providing employee benefits, such as 

paid vacations, pension plans, and so forth? 

Which is first? D 
~ .. , .. Railroads □ ;;u1uoo Steel ______ D 

Flt Automobile □ ~ Chemical:--- D 

.J.ll Oil ________ 0 &., Coal _______ D 

If you made a guess, here's how close to being right you .were. Of the six 
mentioned industries, the oil industry ranks first in formalize4 pension plans, 
group life insurance coverage, paid vacations for salaried employees and paid 
holidays for hourly employees. The industry places second in paid vacations 
for hourly employees and paid holidays for salaried workers. 

The more you know about the oil business, the more you realize that 
petroleum is one qf the progressive industries. 

Employee benefit plans have been in force at Standard Oil of Indiana for many 
years. They ·· are under continuous study with an eye to improving them.
and to keeping them well abreast of changing social and economic conditions. 

At the start of 1947, our Vacation Plan was again revised. Under the new 
provisions all 15-year employees will have three weeks' vacation every year, 
and all 25-year employees will have four weeks-and the vacation policy has 
undergone several other liberalizing changes. Recently, too, we put into 
effect a new liberal Group Life Insurance Plan for employees. A new Death 
Benefits Plan for annuitants will increase considerably the payments made 
to dependents. ' · 

An employee who faces the future with confidence is a loyal and efficient 
employee. To give our employees that confidence, we endeavor to supply all 
proper safeguards of an enlightened social economy. At the same time, we 
provide the incentive of advancement through accomplishment-which is 
·the keystone of the system of free enterprise. 

STANDARD OIL COMPANY (INDIANA) 
91 0 S O U T H M ·1 C H I GAN AV E N U E, C H I CA G O 8 0, I LL lli'O~I S 
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Editorial 
Finals are over! The typical M.U. engineer gently wipes the perspiration from his 

slide-rule, lifts his weary head, and looks uncertainly from the past to the future. 
Though seeing nothing but an increasing row of empty bottles for a time, his eyes 
finally come back into focus, and there staring him in the face, hardly a month away, 

is good ol' St. Pat. 
For the upperclassman the sight of the old gentleman is a tremendous and immediate 

morale-booster. But the freshman in particular, not having made his acquaintance. 
needs to be personally introduced in order to break out of that post-final lethargy. 

The memory of St. Pat's Week is the memory of a lot of little things. That i>' 
why it is practically impossible to explain the St. Pat's tradition to a newcomer; you 
just have to experience it yourself in order to know. St. Pat's calls to mind that jaunty 
little green flower in your buttonhole when the engineers attend Sunday Burrall Class 
en masse; that lab exhibit that didn't want to work as it should; the strictly stag 
Hamburg Show (censored); the quart fruit jars from which you imbibed that precious 

· liquid at the barbecue; the array of micrometers used to determine the largest diameter 
whisker in the Beard-Growing Contest; the movie cameraman and the spotlights 
accompanying the serenade of the sororities; the new night watchman at Stephens 
who called the police; the Campus Stunt that just barely worked because the batteries 

· were dead after being used for the spotlights on the serenade the night before. 
It reminds you of the big parade wi\th our Patron Saint himself in that shiny con

vertible; the soaking you received in the cloud of steam as the Blarney Stone appeared 
at the Knighting Ceremony; the knees of your pants after the "kowtow"; the fresh
man manfully trying to "explain" Liss_ajou's Figures to Professor Weinbach in the 

· electrical lab exhibit; the risking of your neck on a ladder trying to get the false
ceiling of crepe paper just right over the dance floor; the crowd around the "name" 
band platform at the all-school dance; the Engineers Convocation-interesting in 
spit~ of being compulsory; kind Mrs. Hurty at the Green Tea. 

St. Pat's may remind you. of a myriad of other things too: traveling 850 total miles 
on a 48-hour pass to attend the Banquet and the Ball; those unfamiliar but distinguished 
face.§ among the alumni at the Banquet; then the St. Pat's Ball, the light in your best 
girl's eyes outshining the thousand pin-points of colored light reflected from the 
cryst.ilball; the suspense and excitement as the last of the five beautiful queen candi
dates enters, for she is to be crowned the Engineers Queen of Love and Beauty; the 
popping of flashbulbs as St. Pat himself crowns the Queen; •the joke page of the 
Sh..i.mroc1<, during intermission; the last dance; then the cleanup party with many still 
in tuxedoes lowering the crystal ball long after midnight; the thought that "it's over." 

Yes, St. Pat's is tough to explain. You freshmen will realize that when you are 
seniors. And you'll be glad you didn't miss a minute of the work and play of each 
and every St. Pat's Week. 

-D. Miller 
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Refrigerants 

The purpose of this article is to show how certain fea; 
· tures of condensing units of the type using reciprocating 
compressors · are . closely related. to . the refrigerants used 
~d how designs are limited by available refrigerants. 
From the discussion, condusions are di:awn as to ·desirable 
properties in a refrigerant for this type of application. 

Except for carbon dioxide~ there is little difference in 
theoretical power rfquireme~ts among the refrig~ts 
ir, commercial use· with. reciprocating compressors. For 
the four principal refrigerants, the differences are insig, 
~cant as sh~n by Table I. 

Table ·1 Comparison · of TQeoretical Pow~r Required. 
Refrigerant Tons/hp. 

Ammonia 1.5'9 
Freon - 12 , 1.5'8 
Methyl Chloride 1.57 . 
Sulfur Dioxide · L62 

It is · reasonable to suppose that any new refrigerant 
will be neither substantially better nor .worse in this . re, 
spect than those availabJe at the preaent. 

The principal · properties of refrigerants . that affect ·. the 
design and application of compressors are: · 

1. Suitable evaporation· pressure. 
2: Suitable condensing pressure.' 
t Hig~ critical point, low freezing point. 
4. Low price. 
5'. High coefficient of performance. 
6. Low density of vapor and liquid. 
7. High latent heat and high specific heat of vapor 

and low specific heat of liquid. 
8. Low piston displacement.- · 

9. Inertness. 
10. Stability. 
l 1. Non,corrosivene51!. 
12. High electrical resistance. 
13. Low visc06ity, gas and. liquid. 

By JACK SCHUPP; M.E. '47 

14. High conductivity arid film coefficient. 
15'. Suitable properties with respect to oil, 
16. No toxic properties. 
17. No expl06ive preperties. 
18. No irritating properties, . 
19. No properties injurio~ to goods,- fooda, etc., de• 

pending upon the application. 
20. ,Detectable when leaks occiir. 
The first eight of these points are . concerned with the 

thermal behavior of the refrigerants within the . system, 
and the . next seven with other properties affecting the 
natural behavior. The last points on the list are concerned 
with the behavio~ outside of the machine: . 

Boiling· -points are perhaps the most- important single 
property. . Low power consumption is also important, 
but, with the · exception of . carbon dioxide, there are· no 
very important differences in the power requirements or 
the • commo~ refrigerants acting on a $taQdard cycle. 
This 1& sl)own in Table · 1. Low molecular wejght is n:· 
lated to a number of important properties. The variou. 
points ~l be taken up orie at a time. ' 

' 
VAPOR PRESSURE-

Evaporation pressures· above atmospheric are desirable 
to avoid leakage of air into the refrigeration systetn and 
to P,ermit easier detection of leaks. · Air increases head 
pressures, resulting in inefficierit ope.ration or · complete 

Figure 1 shows picture of iefrige-rating unit in M~• 
· chanical Engineering Laboratories. . The -refrigerant used 

in this unit is ammonia. · 

6 "ERIN GO ~RA UGH THE MISSOURI SHAD0CK 



cessation of refrigeration. Moisture causes corrosion, 

may result in harm to lubricant, and may freeze out and 

stop operation of the .equipment. In general, the higher 

, the evaporation pressure, the higher the condensing pres, 

sure under a given set of temperatures. In order to keep 

head pressures at a minimum and still have positive low 

side pressures, the refrigerant selected should have a boil

ing point at atmospheric pressure lower than the lowest 

temp'erature to be produced under ordinary operating 

conditions. 

CONDENSATION PRESSURES-

Condensation pressures should be low so as to allow 

for light weight equipment. This in turn affects initial 

cost, compactness and .installation costs. 

High pressure increases the tendency toward leakage 

on low side as well as high side. The ratio between high 

and low side pressures of a refrigerant under ._ given 

test set of conditions should preferably be low. The low

er the ratio of compression, the lower the capacity loss 

due to reexpansion of the clearance volume gas in the 

cylinder in absence of miscible oil, the lower the throt

tling losses, the lower the slippage of gas past the pistons 

from the high to the low side and the easier it is to con

trol operation of the liquid valve between the high and 

the low side. Heat power loss also increases as the ratio 

increases. 
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HIGH CRITICAL POINT, LC>W FREEZING POINT 

The freezing point of a refrigerant should be below 

any temperatµre that might be encountered in operation 

of the machine. 

A critical. temperature too near the highest condens

ing temperature that might be encountered would result 

in excessive power consumption. 

LOW PRICE-

Both the initial and the maintenance costs should ~e 

as low as possible. Not only do the "Freons" refrigerants 

make application of refrigeration systems safe and effi

cient but, in the smaller size machines, they have per

r::.itted a production and installation cost of practical!; 

half that of systems of similar capacity charged with 

rnme the other refrigerants. 

COEFFICIENT OF PERFORMANCE-

In a perfect system operating at 5° and 86° the maxi

mum number · of refrigerating units obtainable per unit 

of energy would be 5.74, that is, the maximum coefficient 

of performance is 5.74. The minimum hp/ton is .821. 

In actual cycles more power is required. All refrigerants 

are about the same with ,the exception of carbon dioxide. 

(Continued on page 16.) 
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St. Pat's 194·7 

Russ Archibald 

Every student who has been around the halls of tne 
Engine Building tor a tew days knows · tnat l:it. 1-'at was 
an .t:ngineer. Do yqu know why! WeH, torty,four 
years ago come March 17, a tew of the brighter stars 
in the student body ot the Engineering school discovered 
tnat tit. .Pat became the first engineer when he drove aH 
the snakes out of Ireland, thus inventing the first worm 

i drive! They decided to celebrate this fact by cutting 
I classes on the day named after the old gentleman. Ot 
course, this practice w~ frowned upon by the higher ups, 
but the tradition has ·been handed down since that year 
of 1903. For a number of years now, the Dean has de, 
creed that no classes will be held during the last day and 
a half of St. Pat's Week so that aU engineers may fully 
participate in the St. ~at's activities. . 

Each year after 1903 brought about some addition to 
the traditional ceremony. In 1905 the Blarney Stone was 
unearthed by some workmen engaged in excavating for 
the old Engineering Annex which was replaced by · the 
Engine!!ring Laboratory Building in 19 3 5. The stone, 

1second i~ importance to . St. Pat himself, bore strange 
, figures on its surface thaat no one was able to decipher. · 
One engin~er, hoV.:ever, _a loyal son of Erin, received a 
strange message as a dream and learned that, the inscrip
tion meant, not "Kilroy was here,' '. but "ERIN GO 
BRAUGH." No one kn~w to whence the stone dis
appeared after its discovery. Indeed its whereabouts 
are unknown today to even the most loyal son· of Erin, 
and its arrival at the Knighting. ceremonies and subse, 
quent d~appearance are shrouded in the deep~st of 
mystery, Ma,I}cy .stories have been handed down through 
the years _about th~ travelings of the Blarney Stone. A 

By RUSS ARCHIBALD, M.E. '48 

Shamrock with a slide rule running . through it was 
momentarily visible on its surface in 1919, and other 
spirit impressions have 'appeared since. In 1921, certain 
senior engineers, fearing that the sacred stone would not 
appear at the Knighting ceremony, removed a large rock 
which rested in front of the Chi Omega house. Before 
they returned, the Blarney Stone _heard t~e prayers of 

. its worshippers and appeared in the usual manner. The 
unbelievers were chilled with fright and foreboding, and 
in the stillness of the night carried the ephemeral rock 
back to•its resting place. · 

The celebration of St. Pafs Week in March, 1947, 
will be the culmination of much hard work and thought, 
ful planning. All loyal engineers should respond un, 
f~ilingly when the call goes out for assistance. The 
events which are scheduled · to take place are as follows. · 

On the Sunday morning beginning the grea't week, 
March 9, all engineers gather to witness the entry of 
seniors into the annual contest to see who can grow the 
manliest beard. Following the beginning of this contest · 
on Sunday morning, the entire group a:ttends Bu.rrall 
Class in a body. 

A group of Engineers serenading a Sorority. 
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' ' 
Throughout the week tJ:ie engineering laboratories hum 

with activity, as every~ne is busily engaged iri design, 
ing and building various contrivances calculated to win 
the respect and awe of the outsider. The St. Pat's but-

' tons blossom out around the Engine Building at this time 
also. The notorious Hamburg Show occurs on Wednes
day evening, March 12, at the regular Engine Club meet
ing. On Thursday night the famous Barbecue takes 
place with much food and drink -for all, plenty of merri, 
making, and th~ judging of ·the. beard,gro~ing contest. 
Later .in the evening the 'Serenade begins, in which the 
engineer continues his expression of chivalry and love of 
beautiful women by serenading all the sororities and 

., ., ' .,. ' •, :• ' ,. " •. •• ' • ' ' •· 1· • ' ' 

. . Our Pat;ort $ain't' Him~el(Sa{1fr Patrii;~. 

girls dortnitories _in ·town. 

• Friday morning, Ma,_;ch .,t:4, heralds the dedication of 
the Campus . Stunt-'----:a demonstration of some feat . of. re, 
nµ.rkable engineering. On the afternoon df the same 
day the . arrival of hi~ noble . and most honorable holiness, 
St . . Patrick, is the, occasion for a parade. St: Pat causes 
the appearance of, the Sacred Blarney :stone ,and honors 
his ~orthy followers- .by ·ci~bpµig . the~ J{).rights .of St, 
Patrick as they kiss the mysteri~~s hieroglyphics on the 
stone. · Upon a sigrial froin the .· master at , the end c-f 
this ceremony, every ertgin.eer Kaw-tows; that is, he 
falls fo the earth. Ob. his kriee1f and . ~~ers -his eyes . with. 

his hari9s, · his' Jace clase· -down. to the · ground,- for. an 
engineer mti~t not watch · St_···Pat ~s he. sublimates. The·• 
Engineering La.boratory Exhibit; are . qpen to the public 
on Friday and Saturday . afternoons. At this time the 

'The 1944 Qampus Stunt, · -th~ "Rem~te,_Control Special." 

engineers show many of the )ritricacies : and tricks of 
engineering to the uninitiated; Friday · cl~ses with an · all 
school · dance . sponsored hy the Engine Club, featuring 
Freddie Slack and his ordiestra. 
· The unanimous turnout on Saturday morning to hear 
a well-known speaker discuss an appropriate topic . is no 
leS& ·remarkable even ~hen one learns that it is compul
sory, for the engineer traditionally has great hunger for 
all things · cultural. His love for social affairs is ex, 

pressed in the traditional Green Tea on Saturday after, 
noon, the Student-Faculty-Alumni Banquet Saturday eve• 
ning, and the climax of the entire week, · the St. Pat's 

(Continued on page 28.} 

Engineer's First Kow-Tow. 1905. 
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During the early phases of ·the war in the Pacific, in 
19'f3 and 1944, the Army developed a Sound Locator de, 
vice to be used in finding Jap -gun positions. This de:vjce, 
1which used Steel ·1ape Kecording, was tested and per
, fected at fort Bennini, Ga. · 

A call was sent to Army camps and installations 
throughout the natiori for men with civilian radio ex

. perience. Those selected were sent to Fort Benning to 
take a 15 week training program in the operation and 
maintenance of the Sound Locator Device. 

To facilitate training, the men were grouped into 
tea.ma of seven men and one officer. Each team had one 
trained ·r~ciio ~ two ,plotters, two operators, and _two 

, ~mp~tors:· ~'th~.~~ ·were . t~u_ght the jobs of each team 
mmlber. This enabled the team to'. Dlaintain operations 
fu. the 'i~~--~f' ~.tlties to ori~ o~ more of the group; 

M --' teafu <?!)~rated . as follows: . The C>perator tOC>k 
two . h~ber tkdi~g~. from die recording de.vice and 
ga.v~ th~ readings to the comp111tor who converted ; the 
readmp'1nto· an a,zimu#). or. oompaas ·direction, uaing a 
speed· -~p1,1tor, .. Jl!e azjn)~ths 'Y'eie th~ .. given . to the 
pl~ -~lio:l~ted :in~ dire~ons o~ graph: p_a~ ~ 
detenxuned 'the 1 ~on· of the two azimuths·. The 
infortnation :obWried was_knt to . the near~· ~n _positi~ 
which ·thdi 'filed rin -the ~get. The only person 'dk:ectly 
cooceme4<~th ,, the ree6tder~ ~as the' operator. A good 

. s6und ·1~tor. -~~ ~as-able to . loca:~. coaipu~. ~d 
plora targ~(in 'ab<iut ifi.~ ·ininu~ . . · . . . 

:·1n ac.tµa(~tion, ea:ch-tum waa·broken u,p into two 
groups, each -ijth-.~ 'OJ?er~r;·: ~pti~~. -arid ptotter. 
The radio man :and offiee.t set ',up: hea4quarieis with one · 
of · the groups; These groupi ~'operated . ab<>uti•six . bun- ' 
dred.' le~(apart. facing ·the· eneiny .. ' · . .. . 
/ rhe '.~q ,W.~Yt. wet¢ ·.s« \Jp: m tJ\e shape -~«:>t ~ght tn• 

angles . with . the hypotenuse toward the enemy~ . The 
lengtp of the hypotenuse -from Mike 1 to Mike 2 was ex-

.By BASIL R.EAGEL, Ch.E. '50 

actly twenty-one feet, two and one-h4f inches. The 
shorter legs of the triangle were exactly ~fteen f~et long. 
the distance from the array to ·the recorder was approxi
mately fifty . feet, depending on cover and concealment. 

The headquarters array located itself on a map and 
determined its direction from magnetic north by ob
taining the compass reading from mike 3 to ini,ke 2. This 
enabled .headquarters to plot · positi011 and true direction 
to the enemy. 'The distance and compass direction from 
headquarters to the other array was determined by using 
maps and locating landmarks or by · using an aiming_ 
circle and shooting an azimuth to the other array. In 
the ·event the other group was hidden front headquarters 
array, the distance and compass direction were determined 

. by sound location in . the following manner. The No. 
2. gr9uf ~ed a rule · and· headq~ recorded . this 
sound to determine the compass directjon: The di$nce 
was found by recqrdin~ the shot on the ~ephone system 
and using the time di1ference between the telephone 110\Jnd 
transmission and the "space" 'sound tranami4SiQn .. to de, 
terinine th~ distance. · With the necessary data ob
tained, the teani was th~n ready to begin operations. 

Each group of the te.up wu equipped with six bat, 
teries and a battery recharge,r, special wire,' and a recorder. 
The average life of the batteries was fiye hoqrs. The 
recorder was hOUSf:d in a steel box whose· dimenaiona were , 
3 ½' x l' X.½ 1. Connectjc)lll . and adj~nta .to · the; _re, 
corder we~ made . by ~ning a ~ ' ,aitd end, panel :~ 
the pox. -In the opening ori :the side\,~et.e -~ ~ . 
whicliwere ll;8ed ~-•iric.i~ the volumesol:~nd~tted 
to the :teCC;>rder, a ~Uery connecting plugi· a volt&gt· 

- ' ' ' . 

. . {Co~l on ~ag/18.f 
. . . ' 

_, .-, 

+lNEM·Y 
·- ... \ 

.--At:TT;tklf:5- · 
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. Organizations 
ENGINEERS CLUB 

ERIN. · GO BRAUGH! ' Several . engineers have re, 
quested that this introductory phrase . be translated. . The 
seniors r~fuse to reveal its real significance at this mo, 
ment, but if you '11 keep your ears. ?pen 'during St. Pat's 
Week, you're apt to discover what you.yearn to know. 
. For the meantime, we '11 just · say it ~eans "Hubba, hubba, 
Engineers." 

St. Pat's Week is coming closer and closer, as anyonl! 
present at the .last Engine Club meeting will affinn. Gene 
Wilson, Chairman of St. Pat's Board, started the ba!l 
rolling with . the announcement that a band had been 
selected for the two big dances; namely, the All-School 
Dance and the St. Pat's Ball. He also announced that 
the vatious committees were beginning to organize and 
openings were available for, all those "Slip-stick Sams" 
eager to. d? their part in the mighty preparations. These 
preparations will require brawn as well as brains, ro 
every rµember of the Engineers Club can qualify. Open, 
ings are available for cooks, carpenters, pipe-fitters, ice::, 
men, and what have you. 

When President Herzog announced that he wanted 
men foi: the Q\µeen's Committee, the entire assembly .rose 
as a body and volunteered. Let's not neglect our studies, 
Gentlemen! 

Missouri Studeni-Chapter of 'Tau Beta Pi, 

. , - ~ .. 

By ED DULANEY, Ch.E. '48 

To rt:store order again, Presid~nt HerZog presented . a 
slide-rule to .James R. Tudor. It is !he policy . of the 
Engineers Club to make such a _ presentation to the high, 
est ranking Freshman each year, This sliqe,rule is pur, 
chased with the interest accumulated on t~e Engineers 
Club Scholarship Fund . 

The next meeting will be held on Wednesday, Feb, 
ruary 12, 1947. 

-A-SAE 

The Ag Engineering dub has been continuing its pro, 
·gram of talks made by various men already'in the field of 
Ag engineering. Prof. . Wooley started the series by 
speaking on the general opportunities in .Ag Engineer, 
ing. At the 'last· meeting of the club a. talk was giv~n 
on the subject of soil erosion by John Ferguson. The · 
last talk of the series was made by I.:ee H: Ford: . on the 
opportunities for Ag Engineers in farm power and ma, 
chinery. Mr. Ford is the Educational I;>irector of the 
International Harvester Co. 

National Honorary Engineering Society. 
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Alumni N·ews 

· A · bit of hunting around · for old grads revealed quite ~ 
few ~en at · the Missouri State Highway Department. 

Some of •the older grads are: 
M. S. Gwinn, C.E. '21 
C. P. Owens, C.E. '19 
Sam Rudder, C.E. '15 

'C: W: B,-own, C;E. '10 
Virgil Saville, C.E. '21 
Russell Ellis, C.E. '08 
]. H. Long, C.E. '16 
H. A. 'Trowbridge, C.E. '24 
Any of these men may be contacted by writing to the 

Missouri State Highway Department at Jefferson City. 
Ernest Mellow, B.S. '40, M.S. '46 in Ch.E., was back 

for a visit· he is doing graduate work toward his Ph.D. 
. ' ' 

· at the University of Illinois. 
'T. G .. Dysart, M.E. '43, formerly with the Army i.1 

Italy, was married recently in Rome. · He is now a U. S. 
· Air Forces civilian inspector in Rome. 

We hear that Oliver Weiss, E.E. '46, former chair, 
man of the St. Pat's Board, is now working in St. Louis. 

George 'Tretia'I{, M.E. '44, is at present occupied with 
the construction of a phosphate plant for the Monsanto 
Chemical Co., in Michigan. 

Bill Ishimoto, C.E. '45, is now Lt. lshimoto of the U.!:>. 
Army. His Address is Co. H., School Bn., Presido of 

Mont~eyf'1 Monterey, Calif. · 
Celeste Bernard, Ch.E. '45, former French exch~ge 

student, is now working in St. Louis. 
Charles Owings, l!.E; '37, is with the General Electric 

Land .Works at Newburyport, Mass. · 
AIO'Brien,C.E. '46,is down in Texas with the Phillips 

Petroleum Co. 

Tha;t , useful . (;mµ interesting) article in · the December 
issue of · .Petroleum Refiner, concerning .bubbie,plate frac, 
tionatots was written by W. L. Bolles, Ch.E. '43, who is 
with ~e• Socony-Vacuum Labs at Paulsb01;0, N. J. . 

'Ttd and Gerry . Stalzer, both' E.E. '43, are working ia 
_; .·. . "\ . . . 

Egg~rtville, N. Y. at present. 

J.3:ff. Piepmeier, .C.E. '08, is General Superintendent of 
the Community Telephone Co. of . Wisconsin located a.t 
Black Rivet Falls, Wis. · 

.· Elton Moneymal(,er, M.E. '44, ·is. now doing develop, 
ment work .. with General Electric at Schenectady, N. Y. 

A letter from Ed Ditterline, M.E, '46, tells us that he 
is .. enjoying his, work ·with ··. · the Byrne Organization ,in 
Washirtgton, D. C. 

C. Ii. 14,n'l{ford, E.E. '11, was heard from recently. 
H~ · .. i~ · Sa1es Manager for the Century Electric Co. in 

St. Louis. 

By BOB LEVEN.BRON._, E.E. '48 

.Division Engineer McReynolds, C.E. '3 5, of the Mil, 
waukee Railroad Co.; speaks well of Joe McGlothlin, C.E. 
'46, who recently joined that organization. 

John Roberts, M.E. '43, is now doing graduate work at 
Stanford .University. · 

Ernest 'Thotnas, Ch,E. '46, is· entering new engineering 
adventures in Hawaii. He left the University in 1940 . 
when the National Guard was called up, rose from the 
rank of Sergeant to Lt. Colonel, and came · back to finish 
up his work last June. He is now connected with a 

civilian organization in Hawaii with which he came b. 
contact during the war. 

Carl Sneed, M.E. '42, will be back with us as an in, 
structor in Mechanical Engineering next semester. 

Andrew Bushman, E.E. '11, is with the Appliance De, 
partment of General Electric in Schenectady, I'{. Y. 

Helen Lester, C.E. '45, is in New Orleans doing design, 
ing work which she finds extremely interesting. 

Al Schmu.dde, M.E. '42, is a Development Engineer with 
Caterpillar Tractor at Peoria, Ill. 

Erich Farber, M.E. '43, is working for his Ph.D. at 
the University of Iowa .. 

Just before Christmas, Ray Wilber, Ch.E. '44, dropped 
in for a visit. Ray is working with DuPont at New 
Brunswick, N. J. 

A. 'T. Isemoto, C.E. '46, is working in Kansas City but 
is planning to go to China in the near future. His home 
is in Hawaii. 

Ralph V. Ott, E.E. '35, is working with a steel com, 
pany at Marrows, Ohio. 

Herb Schoech, M.E. '43, dropped in for a visit last 
month. 

Bob Boeder, M.E. '45, is still with Frigidaire at Dayton, 
Ohio. 

C. A. Shelton, M.E. '42, is working in South America 
at present.. He is a Sales Engineer for lnternation,..l 
General Electric Co. in Buenos Aires. · · 

· Heard from John Baldwin, E.E, '14, who is with the 
Chicago Edison Co. His address ·is 4206 N. Wolcott 
Ave., Chicago, Ill. 

I'm sure some of you grads would like to contact old 
Mizzou friends with whom you have lost touch. Well, 
if you '11 ju~t drop us a line giving full particulacs, we '11 
be glad to do what we can to supply this information. 
Be sure 'to enclose any information you may .have con
cerning engineering grads in your area in order to make 
this plan more successful. Thanks! 
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Engine·· Sketeties 

Jim E~ethardt. 

As we near the biggest engineering event of the year, 
(excluding finals), namely, St. Pat's wee_k, we find our
selves writing about the men in Engine School who are 
active in making this event a suq::ess. So,it is with thz 
February presentations. 

Many Engineers know Jim Eberhardt personally, or by 
act or deed. His participation in a, large number of stu
dent activities makes · his services · gr~tl'y in demand. Jim 
is the Associate Editor of "T4~ Shamrock~" a member of 
t~o Honorary Fraternities-th~ DRUIDS arid Q.E:B.H. 
-and an active member of the Engine Club. "He was 
the chairman of the St. Pat's Board from February to 
June of 1944, at :w,lµch time he answered the <call to 
colors and ·went to the Navy, where he served with the 
Special Articifer Devices, a branch of the Office of Re
search and Inventions. His duties constituted ~he b11ild
ing and maintenance of such instrui;nents .of torture as 
the Link Trainer and other Mock-ups fo~the Navy. This 
type of work suited hi~ taknts well, since Jim is now a 
Senior in · the School of Mechanical .Engi,ieenng. _ After 
his discharge Jim returned to M.U. to finish 1us· educa
tion and compete with others in learning to make as much 
money as possible in · as short a time a,s· p~le. 

In 1942, Jim Eberhardt came to • the University 
·for · the · first time-a confident, carefree single ma'n; · He 
said he could . do anything a woman c0._uld do-.:-so with • 
this philosophy he governed his life, for . a time. How-

. ever, as I went into the Shamrock otlice to interview 
him this time his first_ words were, "Ah, the prettiest ;girl 
South of·the Mason-Dixon line." , ·· After a quick . gander 
about the office and perceiving no beauty capable of draw
ing such an exclamation I aske.d him, ;,Who?" . Still witn 
that faraway look ii} }µs eye.~ . began quoting dimensions,· 
c()J01: of hair, eyes, etc., with .the certainty of an E student 
in, Prof. Keliy's calculus class. · I was writing down the 
above ' inf~rmation for furthe,: refere~ce: when he told me 

· he had ·· already • married .the girl. · So, J'1t · pass it on · to 

By ARN.OLD PRYOR; E.E. '48 

you. , She is a brunette, with blue eyes, weighs 96 
pounds and is a real Southern peach, complete with 
accent. 
. Jim met his wife in Little Rock, Arkansas while in 

the Navy, and there he had his philosophy completely 
shattered. He was married soon after his discharge from 
the. Navy and brought his wife back to Columbia. 

Jim comes · by his Mechanical talents naturally since 
his father is also an M.E. Jim was born in St. Louis and 
has lived in the State of Missouri. all his 22 ,years except 
for a short period when his father was transferred to the 
Buick Corporation in Flint, Michigan. Jim is six feet tall, 
weighs 145 lbs. 6¼ ounces, has blue eyes, which are . 
'usually adorned with horn-rimmed_ glasses, and . has 
, blond cu,rly,hair. He is · energetic, likeable. We wish 
him every success in and out Qf school. 

Harle! All ye lads and lassies li~ten to ' the story of a 
true . $On of old Erin, Seldom is good old St. Pat repre
sented. so completely by one individual. Roy William 
"Pat" Hansen, Jr., _is a junior in the school of Mechani-

,- Pat ' H~nsen . 

cal Engineering. He looks 11-ish~ (brown, rQSt-colored 
J:.air, blue eyes, S' 8" tall and 165 lb~.). he talks -Irish', 
(ask him to say .heather) and is Irish {~e never. e:itplaineJ 
that Swedish riame) . · . . · 

Pat was born 'in Chicago, Illinois, ' on St. Pat~ck's Da.y 
(which made him a favorite among the home folks):. 

_He ~oved when he was four y~s oJd t~ Kansas Cify. > 
Missoud,- and has lived in Missouri since that time, _ ~e ' 
graduated from Wes~port High Schoof in Kansas<Cityx 

(Conti~ued on page 2~) 
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Full paragraph for continued text on pages 14 & 15: 

(Reading counter-clod wise from top cut . .. .) 

1. GI Barrac~s-Bob Ric.lardson, Wayne Cunningham, 
and Pat Gallagher. 

2. Crandy seems to be gei ing off a good one for several 
engineers in Hopeful M,nor-Zahner, the Schumacher 
brothers and friend. 

$. Wilhite's E.E. 120 lab in full swing. 

4. If these members Jtu 's hydraulics laboratory 

seem a bit subdued, it's only because they bled more 
water than air from on1 of the lines. 

5. Bill Herzog, president o, the Engineers Club, presents 

the slide rule award to James R. 'Tudor, outstanding 
freshman Scholar. 1 

6. Edwards, Zac~ula, Ochuier, Cotlett and Krans, Dairy 
Lawn engineers who mi4St at least be called produc
tive engineers. 

7. Schupp, Wilson, Deal, ~oggs and Sprac~len are tat 
ing in ·those beauties oj nature that go to and from 
Switzler. 

8. 'T a~es a lot of Kibitzit 8 just to solve this analytic 
geometry problem. 
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(Continued from page 7.) 

Table II. Specific Heat and Power Requirements. 
Refrigerant 

(Carnot) 
Ammonia 
Sulfur Dioxide 
Freon-12 
Methyl Chi. 
Carbon Diox. 

DENSITIES-

Spec. Heat Cp/Cv Power Hp/ton Coef. 
of Vap. Loss of 
Cp Cv % of Perf. 

.52 

.153 

.144 

.240 

.206 

.401 

.119 

.127 

.200 

.156 

1.30 
1.28 
1.12 
1.20 
1.30 

Carnot 
Liquid 
Exp. 
0 

10.94 
9.27 

14.10 
97.90 

.821 

.973 

.935 

.997 

.997 
1.843 

5.74 
4.85 
5.05 
4.7~ 
4.72 
2.56 

The density of an ideal refrigerant in gas and liquid 
state should be low, but fluid flow disadvantage of a high 
density liquid is offset when refrigerating effect per pound 
is comparatively high, since higher density then would 
result in comparative lower volume circulated. In centri, 
fugal compressors the advantage of high density out, 
weighs the disadvantages. 

When condensing unit and evaporator are located at 
different levels, a low density of liquids is desirable so 
that the pressure required to raise the head of liquid may 
be at a minimum. 

Table III. Density of Refrigerants-lbs./ cu. ft. 
Refrigerant Liquid at 68°F. Saturated Vapor 

5°F. 86°F. 
Sulfur Dioxide 86.22 0.155 0.844 
Methyl Chloride 57.57 0.221 0.959 
Freon - 12 82.86 0.673 2.569 
Ammonia 38.10 0.122 0.564 

LATENT HEAT and SPECIFIC HEAT---:-
A refrigerant should have -a high latent heat of evapora, 

t10n per unit of weight so that the weight of refrigerant 
circulated to produce a given refrigerating effect may 
be small. This is especially the case in large systems. fo 
small ones, there may occasionally be some advantage in 
circulating larger proportional volumes of liquid and gas. 

PISTON DISPLACEMENT-
For reasons of compactness, reduction of area and fric, 

tion losses, reduction of piston stroke, reduction of area 
fo,i.: slippage of gas past compressor element from high 
to low side and reduction of compressor speed, the vol, 
ume of gas compressed should be as low as possible. An 

exception to this is in the case of refrigerators for lower 
tonnage centrifugal compressors where the volume of gas 
handled should be comparatively large. Low voij.lme dis, 
placement is unimportant in case of some low capacity, 
high speed rotary compressors. 

Table IV Volume of Liquid Required per Ton. 
Refrigerant 
Sulfur Dioxide 
Methyl Chloride 
Freon - 12 
Ammonia 

cu. ft./min. 
0.01641 
0:02312 
0.04738 
0.01105 

INERTNESS and ST ABILITY-

cu. in./min. 
28.4 
39.9 
81.9 
19.1 

A refrigerant should not decompose at any tempera, 
ture that may be encountered in the refrigerating system. 
Further, it should not polymerize to form a higher-boiling 
liquid or a solid substance. The "Freon" refrigerants will 
withstand repeated evaporations, compressions, and cow 
densations without dissociation; furthermore, the "Freon'' 
refrigerants do not form higher boiling polymers or solid 

substances. The "Freon" refrigerants have a solvent 
effect on many materials and composition gaskets must be 
carefully selected. Such gaskets should not contain nat, 
ural rubber but Neoprene or Chloroprene rubber may 
bt: used. 

NON,CORROSIVENESS-

A refrigerant should show no solvent or corrosive ac, 
tion on any material of construction with which it may 
come in contact. The "Freon" refrigerants are non, 

corrosive to all metals used in refrigeration systems. It 
is to be pointed out, however, that water which may get 
into a "Freon" system, together with air, will cause oxida, 
tion of parts not due to the action of the refrigerant. 

ELECTRICAL RESIST AN CE-

A high electrical resistance is an advantage in hermet, 
ically sealed units. 

Table V. Relative Electrical Resistance. 
Refrigeran"t 
Freon - 11 
Freon - 12 
Sulfur Dioxide 
Freon - 21 
Methyl Chloride 

· Ammonia 

VISCOSITY-

Relative Dialetric Strength 
3.0 
2.4 
1.9 
1.33 
1.06 
0.82 

The viscosity of a fluid is one of the fundamental prop, 
erties affecting its mechanical behavior. To keep pressure 
drops at a minimum, viscosities of both gaseous and liquid 
refrigerants should be low. Pressure drops or orifice sizes 
are dependent upon volumes circulated and densities as 
well as viscosities. Not only is it the major factor ·in 
relation to the transfer of the material but it also has a 
marked effect on the heat transfer characteristics of the 
fluid. The refrigeration cycles depends upon both of 
these properties. The absolute viscosities, in vapor and 
liquid phase, of "Freon-11," "Freon-12," "Freon-21," 
"Freon-22," and "Freon-113" have been measured 
over the temperature range common in refrigeration prac
tice. 

CONDUCTIVITY and FILM COEFFICIENT-

Refrigerants showing high heat conductivity and high 
film coefficients of heat transfer are desirable so that effi'. 
cient use of evaporation and condenser surfaces may be 
made. Good heat conductivity is necessary for quick 
cooling characteristics. Low viscosities, solubility of the 
refrigerant in oil, and high fluid velocities increase the 
heat transfer characteristics in actual operation. 

PROPERTIES WITH RESPECT TO OIL-

A refrigerant should show no harmful reaction with 
the lubricant even in the presence of water. The ideal 

· refrigerant should not be so solu'ble in lubricant under 
operating condition that good lubrication could not be 
provided, and that excessive oil foaming or oil pumping 
would introduce difficult design problems. 

The chlorinated hydrocarbon refrigerants, such as the 
halofluoro "Freons" refrigerants which dissolve in · the 

mineral lubricating oil, will automatically remove the 

(Continued on page 24.) 
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100th Anniversarr of the Birth of Alexander Graham :Bell • March .3, . 1947 

He gave 

the .-world 

• a new voice 

Alexarlder Graham Bell was a teacher of 

the deaf. He was also a trained scientistwho 

made it possible for millions · upon millions 

of people to hear each -other by telephone. 

The telephqne brought something irito the 

world that had not be~n there before. 

For the -first time people were able . to talk 

to eacli other . even though separated by 

long distances. 

Horizons broadened. A new industry was 

ALEXANDER GRAHAM BELL 
by Moffett, 1918. 

born, destined to employ hundred.s of 
thousands of · men and women and be of · 

service to everyone in the land. 

·_ Alexander Graham Bell was a great human- ·•. · 

itarian, not only as a teacher of the deaf, but 

in his vision of the benefits the telephone · 

could bring to mankind. 

Bell's ' vision has come true. It keeps on 

being an essential part of this nation-wjde 

public service. 

BELL TELEPHONE SYSTEM 
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(Continued from page 10.) 

control switch to a cathode-ray ·tube, and a battery control . 
switch. The end · panel contained two micrometer caliper 
handles used to measure time in 10110,000 of •a second, 
a tube with a glass. eye-piece directed at a. c~thode-ray 
tube, one revolving wheel, and one contrq1 switch. 

The recorders were started by placing · the control 
switch of each recorder on "record." . This started a 
steel tape which was f-astened to the revolving wheel. 

MICflOM£TCR 
CACVLAT/NG KNOBS 

1-3 
0 

Rl'.VOI.VNG TAPC WH[ £L . L 
23 0 OFF 
0 • 0 MONITOR 

8 0RCCORO 

-, 
MAIN SWITCH 

Brown & Sharpe has always put 
into :fine machinists' tools the 
largest possible measure ·of good 
workmanship, fine materials, and 
sound design. For example, the 
machine-divided graduations on 
Brown & Sharpe Vernier Tools. 

Brown & Sharpe machinists' 
tools give every purchaser a gen
erous return on a sound invest• 
ment. 

Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U.S. A. 

The tape was 48" long, J/ 16" wide, and as thick as an 
ordinafy sheet of paper. When the control switch was 
placed on . record three small electro-magnetic recording 
heads, one for each microphone in the array, were lowered 
onto the steel tape. At fixed · intervals tlµ-ee electro
magnetic erasing heads were also lowered onto the tape 
so the recorded . sound was erase<;! exactly two seconds 
later. The sound was erased by re-magnetizing the steel 
tape with a very high frequency sound wave, inaudible to 
the human ear. 

When an enemy gun was fired, the report of the gun 
was picked up by the microphones and_ recorded on the 
steel tape in the form of a. low frequency magnetic field. 
The operat?r, hearing the report, stopped the recorder. 
The recorder had to be stopped within tw~ seconds to 
prevent, the erasing heads from removing the sound from 
the tape. 

With the sound of the ei;iemy gun on the recording 
tape, the openrtor moved the control switch · (Fig. II) to 
monitor. The erasing and recording heads then lost con, 
tact with the tape and a pickup or play-back head dr~pped 
down on the tape. The operator was then •able to hear 
the sound of the gun shot through his earphones as the 
endless steel tape revolved. He heard three separate re, 
ports, differently spaced on the tape, si~ce one report had 
been recorded by each of the three microphones in the 
array. 

(Continued on page 28.) 

ANTIQUE-TAN 
MOC-OXFORD 
Ext r a H eavy 
Rubber Sole 
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You KNOW how photography brings out the 
drama and excitement of a prize fight. But 

do you know how it can be used to bring out 
the drama and excitement of ideas ... products 

h . ? •.. processes ... tee mes. 
With motion pictures, you can put new life, 

spark, interest in the presentation of any idea 
or product. You have color, sound, and action 
•.. and can get quicker and greater accept
ance through your showmanship. 

The whys and wherefores of basic processes 

and technics can be graphically explained with 
films ... training programs made more under
standable, more interesting, and, therefore, 
more productive. 

Beyond these, there are many other business 
and industrial uses to which ot~er phases of 
photography can be applied. For a brief and 
interesting description of some of these uses, 
write for booklet-"Functional Photography.» 
It is free, of course. 

Eastman Kodak Company, Rochester 4,.N. Y. 

Functional Photography is advancing business and industrial technics 
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Local Chapter of Pi 'Tau . Sigma, Hon 01·'!ry M~_chanical Engineering Society. 

Missouri Student Chapter of the Amtrican f nstitut~ of Electrical Engineers. 
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Since · :mankind first began, to sew, say · 
15,000 years ago, . seams have always 
meant "needle and thread.", 

But when new thermoplastic materials 
came along - specially developed for 
waterproof coverings such as raincoats
ordinary "needle and thread" seams 
wouldn't do because of their tiny holes. 

Now-thanks to research at RCA Lab
oratories·-,- goods made of thermoplastics 
are "sewn" by electr~ms and the seams are 
as strong as the materialitself I 

This will make possible dozens of brand
new uses for these inexpensive and durable 
thermoplastic materials. Even today• they 
provide perfect packages for foods, meats 

No moisture can seep through the seams of these raincoats-thanks to 
· the electronic sewing machine developed at RCA Laborat~. 

and drugs because they are completely 
watertight, airtight and transparent. You've 
probably seen . thermoplastic. raincoats, to
bacco pouches, shower curtains ..• 

Research, such as resulted in the elec
tronic sewing machine, is reflected in all 
RCA products. When you buy an RCA 
Victor radio or television receiver or any
thing bearing the name RCA, you enjoy a 
unique pride of ownership in knowing that 
you possess one of the finest instruments of 
its kind that science has yet achieved. 

Radio CorporatiQn of America, RCA Building, 
Radio City,New York 20 . .. Listen to The 
RCAVictor Show, Sundays, 2:00 P.M., East
ern Time; over the NBC Network. 

The electronic sewing machine . 
"welds" seams in thermoplastic 
materials. Anyone. interested in 
manufacturing this instrument can 
obtain infori,riation by simply 
writing to RCA, RCA Building, 
Radio City, ·New York 20, N. Y. 

·· • RADIO coRPoRArloM ~, AMEIIICA 
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(Continued from page 13.) 

in June 1~41. He wandered about the country for a 
time to get his b.11 of adventure, working at difterent 
places throughout the country. During the war he workeJ 
with the U.S. Army Map Service. 

WORLD'S 

LARGEST 

PRODUCERS 

OF 

ELECTRICAL 

In 1944 Pat decided to continue with higher educa., 
tion, so he came to Missouri University. Jle has entered 
into many activities during his two years here. He was 
Advertising Manager of the Shamrock in 46 and is Secrc, 
tary of the Engine Club this year. He is also in charge 
ot constructing the Knighting · Stand for the coming St. 

Pat's Week. 
On top of all this Pat carries almost the normal Engi, 

neer's load of school work. He expects to graduate in 
June of 1948. His romantic interest is confined to two 
girl friends in Kansas City, ( we hope neither one reads 
this edition) and he doesn't date here at all. 

A few last facts, figures and fancies about Pat: he is . 
left handed, likes sports and is noted for his collection of 
spicy calendars. He also (for the sake of variety, anJ 
to get away from cogs and gears) collects records. His 
room is stacked with everything from Spike Jones to Bach. 
He rides a bicycle to and from his classes and bas a habit 
of turning OFF the alarm and sleeping through his early 
morning class. (Right, Dr. Scarab?) 

When meandering about the exhibitions this year dur, 
' ing St. Pat's Week, if you see a very Irish looking boy 
with lots of vigor and vitality you will know he is Pat 
Hansen. 

Engineers - - -

EVERY STUDENT OWNS A S~ARE 
Purchase slips given with each purchase are worth 5 per cent in merchan, 
dise any time; 15 per cent in Trade during two big yearly sales, or, if 
turned in by June 3rd, they share pro rata in the cash _dividends. Cash 
dividends range from 10 per cent to 15 per cent annually. 

Organized in 1~01 by students and faculty members. The University Book 
Store has a continuous record of service to the student body. 

TAKE ADV ANT AGE OF ITS SER VICE 

I I /!Books, Supplies, Check Cashing Service, P. 0. Substation 
• I ' ' : I 

"EVERYTHING FOR STUDENT NEEDS" 

-at your-

UNIVERSITY BOOK STORE 
SOUTHEAST CORNER JESSE HALL BASEMENT SOUTHEAST CORNER 
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ALUMINUM BRAZING
another- victory of Alcoa Research 

Problem: How to join a stamped 
aluminum fan blade to a machined 
aluminum bushing to make a fan 
for portable electric tools, 
Answer: Assemble the two parts 
with a special aluminum alloy ·ring 
in between and p\lt them in a fur
nace. The ring melts and joins the 
parts together solidly. ' 

This is an example of furnace brazing, a com
paratively new way of joining aluminum to 
aluminum. It is another of the ways in which 
Alcoa Research has made ·. aluminum· more use
ful and more economical to fabricate. 

Alcoa metallurgists first had to find an alumi
·num alloy that would melt at lower temperature 
than the aluminum parts it was to join. Then, in 
order to get a direct metal-to-metal bond, they 
had to find a way to disperse the thin film of 
oxide that covers aluminum. 

Finding a low-melting alloy was relatively 

·simple. But it took years of per
sistent research to produce a mix
ture of chemicals that melted with 
this brazing metal and reIQ.oved 
the oxide film. The discovery of 
this flux made brazing practicable. 

Such discoveries are not un
usual when Imagination. teams up 
with Engineering. At Alcoa we 
call it- lmagineering. , 

Remember that-aluminum can be brazed. 
Someday it may be the answer to your own design 
or fabricating problems. • · 

Remember, too, that the best place to turn 
for answers to any problem about aluminum is 
the place where the most ·research has been done 
on this strong, light, versatile metal . • • the 
place where there is the most knowledge about 

. its use. Turn to Alcoa. 
ALUMINUM COMPANY OF AMERICA, Gulf Build

ing, Pi_ttsburgh 19, Pennsylvania. 

ALCOA FIRST IN ALUMINUM 
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Now availal,le with 

Cork ond Plastic 
Quill Stopper 

OR 
Perfected Rubber 
Dropper Stopper 

lotft type stoppers 
avallal,le on 

waterproof l,laclc only. 

Coric and plastic 
quill stopper is 

standard equipment 
on colored lnlcs. 

BLACK & VEATCH 
Comulting Engineers 

E. B. Black 

A. P. Learned 

J. F. Brown 

Ed Wilkes, Jr. 

E. L. Filby 

4706 Broadway 

N. T. Veatch 

R. E. Lawrence 

F. M. Veatch 

C. I. Dodd 

W. L. Patterson 

A. V. Farcy 

Kansas City 2, Mo. 

(Continued from page 16.) 

heavy oil, wax, or gum with the result that the heat trans
fer efficiency is greatly improved. 

Your 

Refreshment 

Rendezvous 

TOXIC PROPERTIES-
The ideal refrigerant would not be potentially danger

ous to life or health under any condition. It would not 
be toxic in any concentration. It would be non-irritating 
so -as to present no panic hazard in case of leakage, and 
would present no fire or explosion hazard. There is no 
substance known which meets all these requirements ex
cept air and water. It is a well-established fact that the 
"Freon" refrigerants as such are the least toxic refrigerant 
that have ever been discovered. 

Table VI. _ Toxic Properties of Refrigerants. 
Refrigerant cu. ft.fib. Kills or Seriously Injures 

at 68F. Duration Concentration in Air 
1 atmos. of % by Vol. lb./1000 ft. 

Exposure 
Sulfur Dioxide 6.01 5 min. 
.Ammonia 22.60 .5 hr. 
Methyl Chloride 7.62 2 hr. 
Freon - 12 · 3.18 2 hr. 
Freon - 11 2.80 2 hr. 
EXPLOSIVE PROPERTIES-

.7 
.5- .6 
2- 2.5 

28.5-30.4 
10 

1.165 
.221- .256 
2.62- 3.28 
89.6-95.7 

35.7 

A refrigerant ai:id its associated oil should present no 
fire or explosion hazard. 

Table VII. Flammability. 
Refrigerant Explosive Range Max. Ex- Time 

Concentration in air plosive of Dev. 
% by Vol. lb./1000 ft. Pres- of ~ 

Ammonia 16-25 7.1-11.05 
Methyl Chloride 8.1-17.2 10.6-22.6 
Suflur Dioxide Non-Inflammable 
All Freons Non-~nflammable 
IRRITATING PROPERTIES-

sure 
psig 
50 
69 

Press. 
sec. 

0.175 
0.110 

Considered only from · the standpoint of panic hazard, 
convenience in servicing, and comfort of those who may 
be exposed to the gas, a refrigerant should be non, 
irritating and odorless, or should at most have a pleas, 
ant and non-lingering odor. Physiological warning of 
presence of a refrigerant is des_irable if only from the 
standpoint of economy and uninterrupted performance. 
A non-irritating, odorless refrigerant might escape com
pletely from a system without warning until operation 
had stopped. 

Vapors of "Freon" refrigerants are odorless at con
centrations of less than 20% by volume in air. At con
centrations higher than 20% by volume of air, the odors 

(Continued on page 26.) . 

HARRELL & SON 
Cf ailors ~ Cleaners 

Phone 5323 Mo. Theatre .Bldg. 

Home of perfectly 

Pasteurized 

Dairy Foods. 
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The "Whitest of White" Pigments from Black Ore 
It is a strange fact that the ninth most 
prevalent element in the earth's crust 
should have been regarded as "rare" 
for over a hundred years after its dis
covery in 1791. But that is the story 
of titanium, actually more abundant 
than zinc, copper, lead, tin, and nickel 
combined. One of the factors that have 
kept titanium from being better known 
is the difficulty of handling some of its 
compounds commercially. 

If, as a, student, you were to look up 
the equations for the manufacture of 
titanium oxide pigment, you might find 
something like this: · 
FeTi01. nFezOa* + (3n + 3)H2SO,___. Ti(S04)2 
+ FeS04 + nFez(S04)3 + (3n + 3JHzO . 
Fez(S04), + 2H+ -+2FeSO, + H2SO, 
Ti(S04)1 + (x+2)H20~ TiOz.xH20+ 2H2S04 
TiOz.xH20___.Ti0z + xH10 

*-The exact composition of ilmenite 
varies with the source of the ore. 

From these equations, the manufac
ture of the "whitest of white" pigments 
from black ilmenite ore appears to be 
chemically simple and straightforward. 
However, the processing required to 
obtain industrial titanium oxide of 
sufficient brightness, hiding power and 
fineness is more complicated than one 
would anticipate. 

Controlling a Metastable System 
The final product must have a particle 
size averaging 0.2 microns in radius and 
varying between 0.1 and 0.5 microns. 

111 I 11 I I I I I I 1111 I I 

PA.TICU: SIZE DISTRIIUTION OF -,.~URt'TITANIUM OXIDH 
,. 

I I 

~ 

CUM (I) R-200 RUTILE° 
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CUM (2) LO.at AN4TASE° 

l. 
ENAMEL GRADE T.O, 

CUM (3) Ff ANATASE T.O; 
FOR SELF-CLEANING HOUSE PAINTS 

...... AnatoNi .. 

IO 
..,......_.-...o1r,o, 

I 

OJ oa 03 04 ... 04 
IIADfUS IN MICIIONS CW INDIVIDUAL PARTICL!:9 Of' TIO. . 

To attain this end ir 
a metastable system 
that is ready to go in 
the wrong direction 
at any time requires 
exceedingly rigid 
control conditions 
throughout. 

The essential steps 
in the operation are: 
1) The careful solu
bilization of ilmenite 
in . concentrated sul
fwic acid to avoid 
hydrolysis. 2) The 
complete reduction of 
any ferric iron to fa
cilitate purification of 
the solution", with re
moval of any uncon
verted residue and 
colloidal slimes. 3) 
Crystallization of 70 
per cent of the iron as FeSO4.7H2O
a critical operati.on in which tempera
ture must be kept low and wild seed 
crystals avoided. 4) Hydrolysis around 
105-109° C.-the most important step 
of all-because the initial particle size 
and pigment properties of the final 
product depend· on concentration, tem
perature, time of hydrolysis, intensity 
of stirring, and presence of foreign ma
terials. In this operation it is not un
usual to talk in terms of parts per mil
lion, rather than the usual analytical 
accuracy of0.01-0.02 per cent. 5) Vary
ing salt treatme:qt of' the precipitate, 
depending on the impurities. 6) Cal• 
cination between 900-1000° C. to obtain 
the desired particle size. 7) Grinding to 
give the proper aggregate size. 8) Treat
ment of the dried pigment in various 
ways depending on end use; e.g., in the 
automotive, rubber, ceramics, paper, 
linoleum, printing, or other fields. 

Wide Diversity of Research Problems 
Long and patient research was neces

sary to develop the manufacturing tech
niques now used. Some of the problems 
demanded technical skill of the highest 
order from the colloid chemist, the phys
ical chemist, the analyst, the crystal
lographer, the physicist, and other spe
cially trained men. A wide variety of 
instruments, such as the petrographic 
microscope, the electron microscope, 
x-ray diffraction unit, ultra-cent,rifuge, 
and spectrophotometer were used in 

More fact.s about Du Pont-Listen to "Cavalcade of America," Mondays, 8 P. M. EST, on NBC 
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llmenlt. (left). Titanium Dioxide (right). Ap
paratus In th• background 11 a rotary fllter. 

this work. Finally the metallurgist, the 
chemical engineer, the mechanical en
gineer, and the industrial engineer had 
to design equipment to handle this ex
tremely corrosive system economically. 

The manufacture of titanium pig
ments is another example of the prob
lems that constantly challenge chem
ists, engineers and other specialists. 

For the Answen to 
Questions College Men ask 
about working with Du. Pont 

Write for your copy of 

"TUE DU PONT COMPANY 
AND THE 

COLLEGE GRADUATE" 

2521 Nemours Building 
Wilmington 98, Delaware 

BETTER THINGS FOR BETTER LIVING --, 
, • , THIOUGH CHEMISTIY ,, 

I, I, DU PONT DI NIMOUH & CO, (INC.) 
WILMINGTON 98, DILAWAII 
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' i . . ' . . 
e : The ·. striaJn.sulatmg process insur~s perfectly-
centered conluctors iri '.,J,l Okonite wires and cables. 
The Okonit~ Company,-:<Passjlic, :New Jersey. : 

:· . . _;.,t,.; ., .; . 

ENJOY 

U.1.TIA_el IIIAU_ 

ICE CREAM 

at your f aoorite fountain 

(-Continued -from page 24.) 

· are , very mild, being · similar to ·_carbon tetrachlo~id~ . . 
,:F;ec>n'' 'vapors in all concentrations are non-irritating to 

. the . eyes, . nose, throat, lungs, or skin;: Warning agenf~ .: 
are , ·n6t . ~eqtiired . and are not eyen . considered desii:u.ble 
for :ai;t ill' odorless-and hon-irritating "Freon" refrigerants. 
INJlJRIOUS·· FRO PER TIES-

. · · Refrigerants;) n ·c~e of escape of gas, should not phys, 
,ically harm or poison substances with which they may 
come in cdntact. 
DETECTABLE ·LEAKS-

The ideal refrigerant, for reasons of economy, unin, · 
terrupted operation, and safety, would show low leakage 
tendency. · . Rate · of leakage depends upon- refrigerant 

· properties 'of pressure difference, v1.scosity and density, 
as wetf as •diffusion factors, including the molecular weight. 
Diffusion .through the oil film on sealsurfaces may be im, 
portant, especially where solubility of refrigerant in oil 
iE high and where pressure of refrigerant ,. Oll. seal$ is 
gre'a,e; that atmospheric pressure. . Refrigerant , leaks 
should :,be· t:apable of -being · easily. detected. · 

Refrigerant 
Freon~12 
Freon-11 
Freon-21 

·Table VIIL Leakage., . . 
Rate of Leakage (Freon-~ taken as 1) 

1.00 
0.95 
1.08 

Sulfur Dioxide. 
M'ethyl Chloride 
Air 

1,38 
1.155 
2.04 

Ammonia · 2.66 

(Continued on page 28) 

Someone needs FLOWERS 

from you T.ODA Y ... 

NICHOLS ·BROTHERS 
25 N. Ninth St., Columbia, Mo. 

PHONE ' 9775 

Flowers by Wire 

So refreshing · 

with lunch 

DRINK 

,.,. .... ,. ...... u . •. ,,.,, 0,,, 
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WHAT DO YOU SEE IN THE FUTURE ? 
SEVENTY~FIVE YEARS AGO half of the people of the United States were farmers. 

Life was simple in those days. . 

Every farmer knew just how much he had to raise on his land in order to support his 
family. . 

Every blacksmith knew how many horses he had to shoe in order to buy his wife a new 
dress. 

Every farm-hand and blacksmith's helper knew how his wages depended upon his useful
ness to the man who shared his income with him. 

Life seems more complicated today. 

Just about [now the world appears to be in pretty much of a mess. Some of us are lost 
completely in the wilderness of theories . and "isnis" that surround us and have given up 
trying to find our own way. Many of us are following the leadership of guides who are 
taking us in many, widely opposite directions without our notic!ng this fact. We are 
behaving like lost hunters who refuse to trust their own compasses. 

And yet, life is as simple as it always has been to those who follow the only guide that 
can take them to their desired goal.:...their own "horse-sense," their own conscience. 

All the theories and isms cannot alter the fact that life depends upon our ability to earn 
a living. All the theories and isms cannot change the fact that our American way has 
produced the greatest nation on earth. enjoying the world's highest standards of living. 

All the theorists and neoists cannot change these fundamentals:..:. 

Business is the exchange of money for goods and services. Our earning power depends 
upon our ability to supply these goods or services. 

But our earning power also depends upon our neighbors. We can prosper only as our 
community prospers-as our country prospers-and as the company prospers with which 
we are connected. 

Learning these simple fundamentals is. in itself, a great ai:hievement. It will solve most 
of our prqblems. Too many people go through life beating their heads out against them. 
Too many people fail to realize that these simple fundamentals are the basis of all sound 
business-that they arc the key to every man's welfare . .c-

Let those' of us cling to these fundamentals who want our children to inherit a country 
that continues to offer freedom and equal opportunity for all. 

JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 

Manufacturers of Wire Rope and Strand • Fittings • Slings • Aircord, Air.cord Terminals and Air Controls • Suspension Bridges and Cables • Aerial Wire Rope Systems 
Electrical Wire and Cable • Hard, Annealed or Tempered High and Low Carbon Fine and Specialty Wire, Flat Wire, C1>ld Rolled Strip and Cold Rolled Spring Steel 

Ski Lifts • S, •can, Hardware and Industrial Wire Cloth • Lawn Mowers r 
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'(Continued from page 18.) · 

As the tape revolved and the playback was heard . ~y · 
the operator, he stopped the tape when he heard the 
shot recorded by microphone No. 1. He could do this 
because this sound was preceded by a dull "click~click" 
placed on the tape to identify the sound recorded by Mike 
1. He here had pick-up head No. 1 approximately over 

. the sound recorded by recording head No. 1. In a like 
manner pick-up heads No. 2 and No. 3 were aligned. 

When the three pick-up heads were aligned, the opera, 
tor vibrated the revolving wheel (Fig. II) moving the 
·magnetized tape under the pick-up heads. This caused 

· the magnetic field passing under the pick,up heads to 

(0 

'The letters R, P, and E represent Recording Heads, 
Pic~•up Heads, and Erasing Heads respectively. 

genefate an electrical ~put~ wltj~ w~ ,pi~ u,· ~Y 
the head, amplffi.ed, and transmitted to the cathode ray 
tube. The operator looked into the eye piece cl.lld saw 
.the line ca\!$00 by the l,,eam of electrons hitting the screen 
of the cathode ray tube. 

When the operator saw the Une on the cathode ray tube 
he ·placed · the control switch on 1, 3 and watched the 
green line weave back and forth on the ca~hodetray scop.:: 
screen. He also continued to vibrate the · revolvini wheel 
with hi$ right hand. Grasping the micrometer handle 
number 1, 3 he started to turn it slowly back and forth. 
When the green dot in the cathode ray tube bounced 
up and down to form a straight line, the opera.tor took 
a reading from the indicator panel (1-3) and gave it to 
the computor. The same procedure was followed to 
obtain a reading on mikes 2-3. 

The micrometer 1, 3 in the recorder was connected to 
the number one pick-up head. The operator moved· it 
very slowly back and forth, thereby measuring the time 
:it'took for the sound to travel from Mike 1 to Mike 3 . 
.Micrometer 2-3 was attached to pick-up head 2 and 
worked in a similar manner. With the two readings 
obtained by the operator, the computor was able to de, 
termine a magnetic azimuth to the enemy position. This 
, inf~rmation was the~ given to our own gun positions 
and fire was directed at the enemy gun position. 

(Continued from page 26.) 

CONCLUSIONS-

The final conclusion is that an "ideal" refrigerant would 
I 

be one having practically all of the properties of Preon• 12 
except it's high density, and that a lighter vapor can be 
obtained only by finding one of lower moleculu weight. 
A molecular weight of 60 would permit substantial in-

. crease in cyfinder capacity over those possible with 
Freon,12. 

(Continued from ptkg~ 9.) 
' Ball, for engineers only, again with Freddie Slack 

and his orchestra. At this time, · the saintly gentleman 

himself again appears to crown the Queen of Love and 

Bea~ty. 

As a result of the tradition begun at M. U. many other 

engineering colleges recognize St. Patrick as their patron 

saint. · However, not all schools celebrate his birthday 

as we do. Some schools have borrowed many of our 

traditions, other schools have borrowed only our patron 

saint and our spirit: This year let us not find that spirit 

lagging. Every loyal engineer should put forth his best 

effort to make this coming celebration the biggest and 

best of these forty,four years. 

ERIN GO BRAUGH THE MISSOURI SHAMROCK 



\ 

"Trithout laboratories men of science are soldiers without arms" -LOl:IS PASTEt:R 

Why some things get better all the time 

THE SPAN OF LIFE is increasing. Within the last half cen• 

tury the average length of life of a ,new born infant has 

increased over 30%. And many more people over 40 can 

now expect to live well into their seventies. 

Among the reasons for this progress, along with notable 
advancements made by the medical profession, are the im

provements in medicinals and medical equipment that help 

guard life. 

. Synthetic organic chemicals now are used in the produc• 
tion of a host of pharmaceuticals, including penicillin and 

the sulfa drugs, which have accomplished wonders in the 

:fight against germs. They also are used in repellents to de

feat disease-carrying insects. Out of research with gases has 

come oxygen therapy, an aid to recovery in numerous ill
nesses. Research with metals and alloys has produced the 
gleaming, easy-to-clean stainless steel used in modern h~s
pital and medical equipment. 

In safeguarding life-just as in transportation and com
munications-much of man's progress is traceable to better 

materials. 

Producing better materials for the use of industry and 
the benefit of mankind is the wor~ of UNION CAif.BiDE. 

Basic knowledge and persistent research are required, 
particularly in the fields of science and engineedng. Work

ing with extremes of heat and cold-frequently as high as 
6000° or .as low as 300° below zero, Fahrenheit-and with 

vacuums and great pressures, Units of UCC now separate. or 

.· combine nearly one-half of the many elements ofthe earth. 

UNION CARBIDE 
A.HD CA.RBOH CO.RPO.RATION 

30 J::AST 42ND STREET m NEW YORK 17. N. Y. 

-.----------......i.----,--- Produd& of Divi&ions and Units include ----------------

LINDE OXYGEN • PREST-0-LITE ACETYLENE • PYROFAX GAS • BAKELJTE, KRENE, AND VINYLITE PLASTICS 

. ACHESON ELECTRODES • EVEREADY fLASHLIGHTS AND BATTERIES • NATIONAL CARBONS 

PRESTONE AND tREK ANTI-FREEZ~S • E·LECTROMET ALLOYS AND METALS • HAYNES STELLITE ALLOYS • SYNTHETIC ORGANIC CHEMICALS 



ELECTRONICS . ENGINEER 
The Story of 

DICK LONGFELLOW 
NO small factor in 0 ick Long

fellow's decision to come with 
General Electric was the knowledge 
that at G .E . he could continue his 
studies in electronics engineering . 

Dick had grown up with electronics. 
He had operated his own amateur 
radio station when he was 14. At 
Minnesota he had specialized in com
munications and had worked as an 
operator and engineer for the Uni
versity Broadcasting station. He had 
found time for extra-curricular work 
in installing and operating audio 
equipment. 

With this background of intensive 
study, Dick was well-prepared to take 
advantage of the courses available tQ 
him at General Electric. After a year 
on · "Test" he enrolled in the com
pany's advanced engineering course, 
then followed this with two more 
years of high-frequency studies . By 
his outstanding work in these courses 
he was able to win electronics assign
ments first, in the Research Labora
tory , and later, in 1940, w ith the 
Transmitter Division. 

Since then Dick Longfellow has 
been shaping for himself the kind of a 
career he began planning years ago. 
He has worked in television, h as 
designed ultra high frequency radio 
tubes, has contributed to the develop
ment of radar. And today, after ten 
years with G .E., he is Chief Engineer 
of the Electronics Specialty Division, 
responsible for the development of a 
range of devices that extends from 
electronic hot-dog venders to radio 
sonde equipment for the Army and 
N avy . 

Next to schools and the U.S. Govern
ment, General Electric em ploys more 
college engineering graduates than 
any other organization. 

At Minnesoto, Dick worked as an engineer for 

the University broadcasting station, handling 

controls during football broadcasts. 

Assigned to radar work, he helped design G-E 

equipment for both the Army and Navy, in 

cluding the giant microwove early-warning 

r?dar sets used in the later stages of the war. 

One of his early jobs with General Electric 

was the testing of turbines. He continued his 

engineering studies by taking G-E courses. 

Engineer of the Electronics Specialty Division, 

Dick now directs the development of such de

vices as the radio sonde equipment shown 

above, used to determine weather data. 

GENERAL. ELECTRIC 
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To help bridge the gap between college and in
austry. Westinghouse many years ago established 
its G1-aduate Student Training Course. This plan 
has provided practical training for more than 14,000 
college graduates in its more than 50 years of 
operation. 

Through basic training in industri.11 methods 
and organization, plus practical work assignments 
to prepare the way for future specialization, the 
course equips graduates to find their most effective 
place in the Westinghouse organization. 

A new booklet, Finding Your Place in Industry, 
describes this course in detail. It also contains 
many helpful suggestions on choosing the right 
job and -the right company-regardless of what 
career you plan to follow. 

Get your copy of this helpful book at once. 
It's free! G-1ooos 

~~!!~1!?.~~~ o · 

Here's help 
in bridging 
this gap 

To obtain COJ>Y of Finding four_Place in [nd~stry, consult 
Pl~cement Officer of your umvers1ty, or mail this coupon to: 

T ne District Educational Coordinator• 
Westinghouse Electric Corporation 
4.,11 North Seventh Street 
St. Louis 1, Missouri 

Name ____ _______________ _ 

Colleg.,_ __________ Course ______ _ 

Address_ _______ _ ______ _ _ _ _ _ 

' City ____________ State ______ c.1 



A "Gusher'! out 

You have heard much about petroleum 
reserves and their vital importance to 
America's future, It is good to know that 
reserves already discovered are ample for 
many years to come and that explorations 
can be relied upon to find great 
new reservoirs under ground. 

It is good to know, too, that petroleum 
chemists and engineers have been taking 
a long-range view of the future in motor 
fuels, have been seeking a new source, and 
have developed a method of using it. 
A "gusher" out of a test tube! 

The new source is natural gas. And the 
new method is the Synthol process. 
This will utilize America's vast reserves of 
natural gas-will turn gas into gasoline ... 
at a cost-per-gallon comparable to that of 
gasoline made from crude oil. In the 
development of this process, the Standard Oil 
Company (Indiana), through its subsidiary, the 
Stanolind Oil and Gas Company, is 
playing a leading role. 

Fundamentally, the Synthol process uses 
oxygen to convert natural gas to a mixture of 
carbon monoxide and hydrogen. The carbon 
monoxide and hydrogen, passing over a catalyst, 
react to produce hydrocarbons in the gasoline 
and distillate fuel range, plus oxygenated 
compounds which have uses as chemicals. 

And now, after intensive research
exploratory, pilot plant, process design, 
engineering-the Stanolind Oil and Gas Company 
is planning a full-size Synthol plant designed 
to convert natural gas into 6,000 barrels 
a day of high quality gasoline. 

Here is applied science indeed! And-what's 
more-a modification of the Synthol process 
would produce liquid fuels from our tremendous 
reserves of coal ... fuel enough for a thousand 
years and more. So there's big-league research 
ahead ... research devoted to producing power 
from every possible source. And the scientists of 
Standard of Indiana will be right in the thick of it. 

STANDARD OIL COMPANY 
(INDIANA) 

910 South Michigan Avenue 
Chicago 80, Illinois 
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SIXTY-EIGHTyears ago a stranger got 
off the train at Corning, New York, 

and asked the station agent to direct him 
to Corning Glass Works. 

He had been sent by Thomas A. Edison 
to see if Corning could succeed where 
others had failed, in making a glass bulb 
to surround the filament of his new 
electric lamp. 

Producing the thin bubble of glass for 
Mr. Edison's first lamp was an early 
milestone in Corning research. If he had 
lived until his hundredth anniversary 
this year, Edison would see machines de
veloped by Corning turning out hun
dreds of modern bulbs every minute.-

Altogether Corning has contributed in 

2 

countless ways to science and industry 
and the comfort of living. Casting the 
200 inch telescope disc, which this year 
will bring our civilization a billion "light 
years" closer to the secrets of the universe, 
is a Corning achievment. 

So are the colored signals that guide 
trains through the night in safety. So are 

Corning research's main task is helping 
manufacturers make better products 
at lower cost. After graduation, this re-

- search may help you get ahead faster. 
Write the name Corning in your memory 
book now and call on us when you need 
help. Corning Glass Works, Corning,N. Y. 

the miles and miles of America's neon C 
tubing, and the miles of acid resisting 
glass-piping in food and chemical plants. 

Soar~ gleaming Pyrex b~king dishes and O R N I N G 
amazmg Pyrex Flameware for top-of. 

stove cooking. ( 
The very thermometer the doctor ----me O fl$----
puts in your mouth is quite likely R h • GI 
made of Corning tubing. Today es ea re In ass 
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Tau Beta Pi · Essay 
Each new Tau Beta Pi initiate writes an essay on a 

non-technical topic of general interest. This sample 

essay is published in an attempt to divert the M.U. engi, 

neer at least temporarily from purely technical think._ing. 

-Ed. 

THE ELECTORAL COLLEGE 

By ROBERT DUTTON_ 

During the period in the late 18th century· when th(! 

founders of the Constitution were engaged in drawing 

up that venerable document, there existed basic differ

ences in the philosophies of the statesmen. 

For the most part, the statesmen were, divided into two 

groups, one led by Alexander Hamilton, and the other 

led by Thomas Jefferson. The faction led by Hamilton 

consisted of the members of the old aristocracy; the newly 

wealthy, and the conservatives. The faction led by Jeffer, 

son was composed of the members of the lower classes 

and the liberals of all classes. The philosophy of Hamil, 

ton's group was essentially that of distrust of the common 

man and of his ability to govern himself. The philosophy 

of Jefferson's group was just the opposite, t~y sup

ported the common man, upheld his right to govern him:, 

self, and had faith in his reliability. 

These were the two fundamental philosophies which 

confronted each other during this period. The Constitu, 

tion adopted was a compromise. Many devices were 

incorporated to prevent direct rule by the masses and 

to prevent the passage of legislation which would ulti, 

mately lead to more direct rule by the masses. 

Among such devices was the indirect election of the 

president and the vice-president through the electoral 

college system. This was a unique method of straining 

the uncultivated desires of the masses through the cul, 

tured intelligence of the aristocracy and the enlightened 

groups. 

The passage of time has brought about the gradual in, 

filtration of more liberal sentiment, until today there 

has occurred an almost complete transition from the in, 

direct rule to the direct rule by the masses. 

The electoral college . system however, has remained 

unchanged by law throughout the years. Popular usage 

has abrogated the most undesirable of its provisions, and 

relegated it to obscurity in the public mind. It is this 

last f~ct that undoubtedly accounts for its continued 

existence. 

Briefly, the college, as it exists and functions in the 

United States today, consists of 5 31 electors. These 
electors are apportioned among the states just as the 5 31 

national congressmen are apportioned, one elector for 

each senator and representative. Each of the two major 

parties in each state elects a full set of electors at the 

party convention preceding the national con,vention. In 
the State of Missouri, the Republican party elects 15 

electors and the Democratic party elects 15 electors. 

Only one of these two sets receives the right to cast its 

votes for the presidential and vice-presidential candidates. 

The public determines which set shall have this right by 
casting individual votes in the general election. If the 

majority of the public vote is cast for the Democratic 

candidates, the Democratic set of electors has the right 

to cast its 15 votes in the electoral college election. This 

election, which has become a mere formality, follows the 

general November election in December. 

In spite of the apparent submissiveness of the system 

to the voters' desires, it is quite capable. of setting asid~ 

the will of the majority for the desire ·of · the minority. 

Tliree times in its history, the electoral college has al, 

lowed a presidential candidate who received a minority 

of the popular vote to be elected president, while the 

candidate who received the majority of the popular vote 

was defeated. This represents a direct contradiction of 

the people's desire. 
• 

The three presidents who were elected in this manner 

were Adams, Hayes, and Harrison. They became presi, 

dents even though their opponents received the majority 

of the public vote. This was possible through the pro

cedure of casting all of a state's. electoral votes for the 

party candidate whose party had a majority of the public 

vote in a state. 

This type of procedure discards completely the votes 

of the minority party in e~ch state. A good example of 

this is the situation in the state of Missouri during the 

last presidential election. The vote was almost evenly 

divided between Dewey and Roosevelt, with the latter 

having a slight majority, yet all 15 of Missouri's elec, 

toral votes · were cast for Roosevelt. Consider the situa, 

tion during the 1940 election, Roosevelt received 27 mil, 

(Continued on Page 24.) 
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See bottom page 14 for details 
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New Heat Resisting 
~y Courtesy of Automotiue and 

By R. ,K Winkleblack, M.E. '42* 
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Fig. 1 a.--'T ensile properties of cast alloys 
at 1500 F (aged 50 hr at 1350 F). 

Fig. 1 b-'T ensile properties of cast alloys 
at 1600 F (a&ed 50 hr at 1350 F). 

~ 
x 
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All illustrations and tables courtesy of Automotive and Aviation Industries Magazine . 

Great strides were made dur, 
ing World War II, and are 

continuing, in the development 
of metals that retain a high 
percentage of their strength un, 

der high temperature operating 
conditions. Due to war,time 
secrecy, most engineers have not 
had the opportunity to get a 

clear understanding , of the capabilities of these alloys. 

Many of the restrictions have recently been lifted from 

this information. As the subject of heat,resisting metals 

i, a very involved metallurgical study, a complete sum, 

mary will not be presented in this article, which is in, 

tended to give only a broad picture of what design and 

development engineers can now expect of alloys for high 

Metals for Engines 
Aviation Industries Magazine 

temperature applications in internal combustion engines. 
These alloys are principally of chromium,nickel,iron, 

cobalt,chromium, chromium,nickel,cobalt, and chromium, 

nickel,cobalt-iron bases. The War Metallurgy Division 

of the National Defense Research Committee in its final 

report on the subject, summarized the results from tests 

of 94 alloys. All of the materials were made and the 
test work was done by the labora, 

tories and companies listed below. 
American Brake Shoe Co., Bat, 

telle Memorial Institute, Crucible 
Steel Co., General Electric Co., 
International Nickel Co., Uni, 
versal Cyclops Steel Corp., Lunk, 

enheimer Co.; The Midvale Co., 

Table II-Data from Str,ess-Rupture Tests National Bureau of Standards, 

Allegheny Ludlum Steel Corp., 
Crane Co., Federal Shipbuilding 
and Dry Dock Co., Haynes Ste!, 
lite Co., Union Carbide and Car, 
bon Co., Westinghouse Electric 
Corp., Massachusetts Institute 
of Technology, University of 
Michigan, Timken Roller Bear, 

ing Co. 

Allay 
Material Number 

Vitallium (cast) NR-10 
422-19 (cast) (a) NR-12 
N-155 ············· ·· · · NR-21B 
Nimonic 80 NR-29 
Gamma Columbium NR-JJ 
S-495 ............. NR-34 
S-497 NR-45 
X-41 (cast) (a ) ... . .... . . .. . NR-47 
Timken 16-25-6 ... NR-49 
61 (cast) NR-60 
Refractaloy ···· ·· ·· ·· · · · NR-62 
6059 (cast) (a) NR-63 
N-155 (low Cl NR-66 
X-40 (cast) (a) NR-71 
X-50 (cast) (a) ····· ··· ····· NR-72 
S-590 ........ . .. ... NR-74 
S-816 (cast) (a) NR-76 
S-816 (forged) ······ NR-76 
N-155 boron-modified (low C) NR-81 
Tyconium (Cast) .............. NR-86 
l'o-Cr-Ni base (9 Mo) NR-87 
Co-Cr base (9 W) NR-88 
Co-Cr h;i.se (9 Mo) NR -89 
Co-Cr-Ni ha se (., Mo. 5 W) NR-90 
Refracta loy 26 NR-93 

Vita.Ilium (cast) (a) NR-10G 
422-19 (cast) (a) NR-12 
(~amma Columhium NR-JJ 
S-495 NR-34 
S-497 NR-45 
X-41 (cast) (a) NR-47 
61 {cast) (a) ····· ·· ·· · · ·· · NR-60 
Refract.aloy . . . . . . . . . . . . . . . . . NR-62 
6059 (cast) (a) NR-63 
X-40 (cast} (a) NR-71 
X-50 (cast) (a) ··· ····· ···· NR-72 
S-590 ... .. .. .. . .. . NR-74 
S-816' NR-76 

(a)-¼ inch-diameter test suecimen 
il:-1-Air cooled and aged 
*2-()il ouencherl and aged 

Stre•-•l for Rupture In 

Condition• lOHr lOOHr 500 Hr · 1000 Hr 
At 1500 F 

10 21.000-24.000 14.500-17,000 IJ,500-15000 
lOA J0.000 26.000 23.500 

3 28.000 21,500 17,500 16,500 
J 29,000 17,200 
2 22,500 16,700 12,500 11.000 
J 22,500 18,000 15,300 14,000 
3 18,000 15.100 14.500 

10 30,000** 26,000-27 ,000 .. 25,000 
I 19.000 12,900 9,800 

10 25,000-28,000 20,000-25.000 20.000-23.500 
2 24.500 19,000 16,000 15,000 

10 JJ.500 24,000 19,500 17.700 
J 23.500 18,800 15,000 

10 35,000 27,500-28.500 22,500-26,500 21.000-26.000 · 
10 29,500 24,000 22,000 

J and JA 27,500** 19,000-21.000 15,500-16,500 14,000-15.500 
JA 32.000 28,500-29,500 24,000 22,000-23,000 

J and JA 34,000 24,000-25,000 19,000-20,000 17,000-18,000 
11 and 11 A 28.~-30,000 22,000 18,000 16,000-17,000 

10 20,000 17,500 15,000 
lOA 36,000 29,000 25,000 23,000 
JOA ◄I.000 32,000 26,000 24.000 
JOA 38,000 28,000 23,000 21,000 
JOA 35,000 30,000 26,500 25,000 

2B 40.000 28.500 21,000 18,000** 

At 1600 F 

10 17 ,500-19,000 14,500-16,000 JJ,500-14,500 
10 26'.SOO 20,000 16,000 15.000 
2 14.500 .. 10,800 8.700 8,0CK)*·• 

3 13,300 10.200 9,200 
J 15.000 11,500 9,400 8,600 

JO 19.500 18,000 17.500** 
10 16.000 JJ,000 12,000 

2 12,000 10.000** 9,000** 
10 16,500 JJ,000 12,000 
10 21,000 19,000 18,000 
10 20,000 17,500 16,200 

J 18.000 12,500 10,000 9,000 
J 21.000** 14,000 11.000 9,500 

*4-Cold-worked and aged 
* 10-As cast an<l aged 

*2B--Aged ?.0 hr at 1 SOO F a ir cool. then 20 hr at 1350 F 
*3-\Vater quenched amt aged 

*11 -Hot worke<l and agerl 
*11C- Age<l 24 hr at 1900 F air cool 

**-Estimated 
*3A----:-Water ouenched and aged SO hr at 1:t~0 F 
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Some of these high,tempera, 

ture alloys can be rolled or forged, 

and are being made available in 
wrought form while others will 
be supplied in the form of pre, 

cision castings. Table I lists 
some of the alloys tested in the 
NRC,8 program with their chem, 
ical compositions. At this stage 
of the development, the cast al, 
loys of the Co,Cr and Co,Cr, Ni 

base type show better stress, 
rupture strengths at tempera, 
tures above 1400F than the 

wrought alloys. Figs. la and lb 
give a graphic picture of tensile 
strength, yield strength, elonga, 

tion, and reduction of area prop• 
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Fig. 2- Stress vs cre ep rate for cast and' forged materials at 1500 F. 

erties that a few of the cast metals· possess at 1500F and 
1600F .. Table II gives an idea of the stresses these alloys · 
will sustain without fracture for a given time at - the 
.same test temperatures. Table III gives the stress-rupture 
test results for a few alloys at 2000F. These tables and 
the creep chart, Fig. 2, show plainly that time is an im
portant factor as well as load when metals are used at 
tl:ese severe temperature conditions. Creep rate must 
be kept in mind when fits and clearances are established 
on design dr~wings. Table IV lists creep data at a 

Physical properties for a forged alloy used in gas tur
bine wheels are plotted against temperature in Fig. 3. 
This shows how most of the alloys decrease in strength 
at an ever increasing rate as the temperature is increased. 
Considerable work has been done to find the endurance 
and welding properties of these heat-resisting metals. 
Some of the results are reported in Tables V and VI. 

The Crucible Steel Co. has an alloy CSA which is 
of th.e Cr-Ni-Fe type, the composition being C 0.35, Mn 
4.0, Si 0.50, Cr 18.5, Ni 4.5, Mo 1.35, W 1.35, Cb 0.60, 
and the balance Fe. higher temperature, 1600 F. · 
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Coefficients of thermal expan
sion, conductivity, hardness, and 
many other characteristics that 
are of importance to the design 
engineer vary widely among the 
alloys, and are often affected by 
various variables to which a given 
metal is subjected. Those who 
are interested in a specific alloy 
for a special application will find 
the Office of Scientific Research 
and Development in Washing
ton a source of detailed informa
tion. 
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Fig. 3-Physical properties vs testing temperature 
for modified Inconel (International ]xic~el Co.) 

Chemical Analysis (%)-0.10 C, 
0.60 Mu, 6.5 Fe, 0.01 P , 0.10 S, 
0 .55 Si, 0.12 Cu, 74.0 Ni, 15.0 Cr, 
0.65 Al, 2.50 Ti. 

Table VII shows some of the 
properties of metals used in pro
duction models of British gas 
turbines. The Jessop alloy known 
as G. 18B was especially de
veloped for turbine disks, and 
the Mond Nickel alloy Nimonic 
80 was developed for the blades. 
Composition of the latter is giv
en in Table I. Stress-rupture 
data for this alloy, as determined 
in the NRC-8 program, is given 
in Table II as alloy number 
NR-29. 

The cobalt-base alloys work 

harden extremely rapidly, which renders them difficult 
tc, fabricate. Nevertheless, simple forming operations on 
the cobalt alloys can be carried out and when conditio~s 
are particularly severe, either from oxidation, corrosion, 
or stress at the very high temperatures, the cobalt-base 
metals may be specified in sheet form. According to 
F. S. Badger, vice-president in charge of research at 
Haynes Stellite Co., the alloys given in Figs. 4 and 5 are 
available in the wrought form as sheet. These charts 
show the short-time strength and ductility of these alloys 
which are labeled with the Haynes alloy designation 
numbers. H.S. Nos. 21, 23, 27, 30, and 31 correspond 
to Vitallium, 61, 6059, 422-19, and X-40 respectively. 
The so-called stabilized stainless steels, types 3 21 and 3 4 7, 
have been used most extensively up to the present time 
where sheet had to be used at high operating tempera
tures. However, these alloys have not always shown as 

(Continued on Page 16.) 
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Industry today employs ·and produces more poisonous 

materials than ever ~fore, and although some of these 

are being displaced by harmless substit\,ltes, extensive in

idustrial research daily adds new ite~s to the :J.ist of _toxic 

compounds now utilized. Expanded production of organic 

, synthetics has co~tributed largely to this increase in the 

'number of poisons to which the industrial worker may 

be e:tposed. Hqwever, if adequate preventive measures 

are vigilantiy enforced, · the · chances of poisoning from 

~en extremely toxic materials may be almost eliminated. 

The following precautions should be taken in order to 

prevent industrial poisonipg. 

( 1) Mechanical devices for confining ancYor dissipat, 

ing the poisons should be f ul).y utilized. Fumes 

arid gases, for example, ~ay be removed by pro.l?er 
ventilation and exhaust systems. 

(2) Both personal and plant clt:anliness must be main
tained; · Fqod ~ust be protected from contamina, · 

tion by any poisonous substances at hand. · 

· (3) Frequent medical examinations should be made of 

ill ~orkers exposed to toxic substances. The 
workers must be instructed concerning toxic prop

erties of the materials handled. 
( 4) When complete . removal of an . airborne poisdn . is 

impossible, men who must .work in such an atmo
sphere · must wear proper respiratory · safeguards. 

A discussion of · some of the very common poisons arid 

comments upon their occurrence and toxic effe~ts is given 
below. · · 

Inorganic Poisons . 

Ammonia: 
The •outstanding effect of exposure for one-half hour 

9r more to air containing ½ % or more · ammonia by 
volume is permanent blindness. · 

By GENE WALL, Ch.E. '44 

. . 

Antimony and ·Antimony Compounds: 
. Industrial' antimony is usually associated with lead 

and/or arsenic; therefore symptoms of poisoning oy 

these S\,lbstances of ten appear in cases of antimony 
poisoning. Symptoms of antimony poisoning in; 

elude skin, nose, · and mouth sores · and disorders, 

vomiting, and diarrhea. Workers, engaged in the 

m~nufacture of matches, ammunition, fire works, and 

certain rubber compounds may be exposed to an, 

tim~ny . poisoning. 

Arsenic and Arsenic Compounds: 
Sympto~s indude . eruptions and bronzing of skin 
and mucus membranes, · nausea and severe alxlomi, . 

nal • pains, and ultimate paralysis. Book-binders, 
make.rs of colored candles, and · carpet makers are . 

among those exposed to tbis hazard .. 

· Barium and Soluble Barium Compounds: 
The symptoms are similar to those of arsenic poison

ing, .except that in this case . the heart _is greatly ac, 

celerated. Workers in the m~nufacture of glass, 

leather goods, rubber, sugar, and hair removers may 
be exposed to barium poisoning. ,(Persons who are 

addicted to smooth skins via hair- removers pleasz 
note this paragraph.) 

Cadmium and Cadmium Compounds: · 
Cadmium poisoni11g causes rapid degeneration· of 

kidneys and liver, vomiting, headache, al:rivering, 
· rapid pulse, and difficulty in breathing. Textile 

printers and electroplaters may become cadmium 

poisoned. 

Copper and Copper Compounds: 
Scratches by metallic copper are likely to develop 

rapidly into blood poisoning. Breathing of copper 
dust may cause diabetes. Copper compounds in, 

troduced into the digestive system cause illness and 
quick death. 

Lead and Lead Compounds: 
Lead p~isonirig is p~rhaps the most interesting of 
all the types of- industrial (and home) poisoning. 
Its symptoms are the most striking and the ·most 

permanent, if the poisonee survives · a~ all. . Lead is 
in or on a great many articles around us in.our every, · 

day life. For example, many pain~ contain lead 
compounds. , Acute lead poisoning ' produces varyr 

ing degrees of paralysis, tremors., and pains over the · 

entire body. 1\nem.ia and oscular disturbances are 

common, · as is lead encephalopathy ( a $64 tenn for 
permanent ,feeble-mindedness and jdiocy) . Symj,, 

toms of ·lead poisoning are permanent in individuals 

(Continued _on Page 18.) 
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Organizations 
TAU BETA PI 

Tau Beta Pi, the National Honorary Engineering Fra, 
ternity, had its regular m~eting on February 19th, and 
new officers were elected for the coming year. The new 
staff includes Robert E. Byers, president; Waven Walk, 
vice-president; William R. Henry, corresponding sec, 
retary; and George E. Humphries, recording secretary. 

The second initiation of new members since the termi, 
nation of the war was held on February 13th. The 
eleven new actives are: Daniel W. Miller," James R. 
Zoller, William E. Rich, Robert F. Dutton, Arthur R. 
Weber, William R. Henry, Clarence C. Glover, John N. 
Warfield, Thomas E. Lonergan, John C . Miller, Jr., and 

· Ewing B. Kenney, Jr. The initiation was followed by a 
banquet at Harris Cafe, at which time there was a devia, 
tion from the regular banquet procedure. Instead of a 
~peaker addressing the group, the new initiates . enter
tained the old members and guests by a five minute im
promptu speech on a non-technical subject of their own 
choosing. The results were highly entertaining, and 
we ~re proud to report nobody suffered any permanent 
shock to their nervous system. These new members will 
receive the bents at the St. Pat's banquet. 

The Missouri Alpha chapter of Tau Beta Pi was es, 
tablished in 1902 to give recognition to those who have 
conferred honor upon their Alma Mater by distinguished 
scholarship and outstanding character as undergraduates 
in- Engineering or by their attainment as alumni in engi, 
neering fields. These wearers of the bent are selected 
from the top one-fifth of the senior · class, and the top 
one-eighth of the Junior class. Other qualifications in, 
clude personality, character, and the candidate's partici, 
pation in ;chool activities such as Engine Club, St. Pat's 
week, and other organizations. All eyes are focused on 
the top Freshmen and Sophomores who are striving to 
join the Tau Beta Pi Brotherhood, so get that grade · 
average now. 

Tau Beta Pi has big plans for the future. The first 
campus project is to be an "Instructors Rating Poll." 
Instead of the professors giving their opinion of the stu, 
dents the situation will be reversed. A number of ques
tions pertaining to the desirable qualities in an instruc, 
tor have been drawn up and will be given to students in 

various classes. A complete · Poll will be made on each 

Professor, Instructor, and Assistant in the Engineering 

school. This is not an opportunity to "black ball" the 

less popular members of the faculty, but is intended to 

be a serious, sincere evaluation of the faculty. The results 

will be published in the April issue of the Shamrock, so 

,vatch for the big news-Make your bets early, Gentle, 

men. 

By ED DULAN.BY, Ch.E. '48 

A.S.C.E. 

Civil Engineers and their guests were privileged to 
bear a very interesting and informative talk by Mr. E .. 
C. L. Wagner, manager of the Associated General Con, 
tractors of Missouri, on January 16. Mr. Wagner, who 
spoke on "The Engineer in Contracting," outlined the 
problems which the engineer has to solve in the contract
ing business. Some interesting photographic slides of 
Europe and the Japanese Empire were also shown by 
Roy Meyer, C .E. '47, who had taken these photographs 
while serving overseas. 

The Chapter is making plans to participate in St. Pat's 
Activities. Samuel Berry is in charge of organizing the 
Civil Engineering Labs. 

A.S.M.E. 

A meeting of the A.S.M.E. was held on February 11 
in room 109 Engineering. Nominations wer~ taken for 
a new chairman due to the graduation of former chair, 
man Ed Sweeney. Bill Bloom and Bob Dutton were 
nominated for the chairmanship. Plans for the annual 
A.S.M.E. convention to be held this spring were dis, 
cussed. 

A.S.A.E. 

The student chapter of A.S.A.E. held a regular meet, 
ing and election of officers on February 11, 1947. The 
following were elected for the second semester; Donald 
Brooker, Engineer, President; Robert Heising, Agricul
ture, vice-president; William George, Engineering, secre, 
tary; Joseph Cummings, Agriculture, treasurer; Alvin 
Schrear, Agriculture, scribe. 

Pictures were taken for the Savitar and a special meet, 
ing was announced for February 17 at which Mr. Kranick, 
from the Sales Department of J. I. Case Company, would 
speak. This was the fourth program in a scr-ies dealing 
with opportunities in the field of Agricultural Engineer, 
ing. 

CHI EPSILON 

Chi Epsilon, national honorary civil engineering fra, 
ternity, has recently become active again at Missouri, 
after being inactive during the war. 

Two actives, Art Weber and Roy C. Meyer have 
returned and were the sparkplugs in starting the organi
zation rolling again. 

The following new members were initiated at a recent 
meeting; Carl Hunt, Carl Klamm, E. Lee Lamar, Albert 
W. Ayling and Samuel C . Berry. 

The new officers of Chi Epsilon are as follows: Presi, 
dent, Art Weber; Vice-president, Roy C. Meyer; Secre
tary-treasurer, Samuel C . Berry, Assistant editor of the 
"Transit," Albert W. Ayling. 
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Alumni News 
Congratulations are extended to the following men 

whose applications for registration as Professional Engi, 
neers were approved at a recent meeting of the State 
Board of Registration for Architects and Professionai 
Engineers. They are: • 

Owen R. Allgeier, E.E. '16-527 Olive Court, Webster 
Groves, Mo. 

W. J. Campbell, C.E. '41-533a Gladstone Place 
Normandy, Mo. , , 

William H. Deal, C.E. '41-1218 Olive St., St. Louis, 
Mo. 

Milton J. Hardon, C .E. '26-Box 133, Rolla, Mo. 
R. E. H. LaN.,ier, C.E. '24-332 East Jefferson, Kirk, 

wood, Mo. 
K. A. McVey, E.E. '08-W. Bartmouth Road, Kan, 

sas City, Mo. 
J. H. Meyer, E.E. '38-8223 Topton Way, Clayton, 

Mo. 
Oran Meyersiect C.E. '25-3875a Connecticut St., St. 

Louis, Mo. 
Oa~ly M. Nichols, E.E. '09-3215 E. 51 St., Kansas 

,City, Mo. 
C. C. Pate, C.E. '22-301-306 Richard Bldg., Tulsa, 

Okla. 
Mau.rice B. Peiser, M.E. '35-1601 S. Hanley Rd., St. 

Louis, Mo. 
Harry R. Watson, C.E. '22-8 E. 9th St., Kansas City, 

Mo. 
Milo H. Brin~ley, C.E. '03, writes that he has retired 

from his position as attorney-examiner for the Interstate 
Commerce Commission and is now in the building busi, 
ness in Washington, D. C. 

Homer K. Smith, E.E. '06, associated at present with 
Westinghouse Electric, visited Columbia recently. His 
home is in Chicago. 

C. A. Briggs, E.E. '07, now lives at 1311 Spring Road, 
Washington, D. C. 

Lewis P." Scott, C.E. '10, is district engineer of Public 
Roads Administration, East Lansing, Mich. 

John W. Gerard, E.E, '11, is living at 324 Bellview 
Ave., Haddonfield, N. J. 

Virgil W. Surber, E.E. '11, is Ohio manager of the 
Indiana Engineering and Construction Co. He is at 
Clermont, Florida this winter. 

E. C. Robinson, E.E. '12, is living at 5629 Tholozan 
Ave., St. Louis, Mo. 

L. E. Howard, G.E. '30, is with the General Electric 
Co. in Philadelphia, Pa. 

Lt. Colonel Allen Wood Fore and Major Sidney New, 
burger, both C.E. '32, are with the Corps of Engineers 
at Manhattan Engineer District, Santa Fe, New Mexico. 

M. E. Vaughan, C.E. '38, is with the Fort Smith Cot, 
ton Oil Co., Fort Smith, Arkansas. 

Jae~ M. Ba~er, E.E.'39, is with the General Electric 
Co., River Works, West Lynn, Mass. His home address 

By BOB LEVEN.BRON, E.E. '48 

ic; 8 Flaxpond Terrace, East Lynn. 
Charles R. Hau.senbau.er, E.E. '42, is now working with 

Grumman Aircraft, Bethpage, N. Y. 
Arthur "M. Bru.~ardt, M.E. '43, writes that he is now 

working in the engineering department of Reaction Mo, 
tors Inc. at Dover, N. J. 

Robert Ba~er, Jr., C.E. '43, has been assigned to the 
314th band of the 6817th S.S. Battalion which is sta, 
tioned at Bad Schalback near Frankfurt, Germany. 

Lt. V. F. Powell, M.E. '43, is with the Field Artillery 
School, Fort Sill. Okla. 

John Gu.innee, C.E. '43, lives at 512 S. Evergreen, Cha, 
. nute, Kan. 

Joseph E. Lovegreen, Ch.E. '44, is with the Worthing, 
ton Pump and Machinery Corp., St. Louis, Mo. 

E. H. Stelzer, M.E. '44, lives at 766 Oatman St., York, 
Pa. 

Vincent L. Scott, Ch.E. '43, visited the Alumni Office 
recently. He is with Dow Chemical Co., in Freeport, 
Texas. 

B. W. Rudder, C.E. '43, is with the A. P. Green Co. 
at Mexico, Mo. as a civil engineer. His home address 
i:; Rt. 1, McCredie, Mo. 

Nicholas G. Stadtherr, C.E. '34, is again with the Du 
Pont Plastics Plant, Leominster, Mass., after a term of 
service in the Army. 

Charles Fran~lin Alt and James Harry Barnes, both 
E.E. '06 visited Columbia recently. 

Robert E. Brown, Ch.E. '44, of Trenton, Mo., is with 
Du Pont in Philadelphia, Pa. 

Eu.gene Burger, E.E. '16, is President of the City Serv, 
ice Co. His address is 60 Wall Street, N. Y. 

Bill Case, M.E. '40, is Chief Engineer in charge of the 
experimental testing of Wright Aeronautical's new gas 
turbine. He is working at Woodrich, N. J. 

William Henry Brownsbu.rger and Melvin Ely Jac~el, 
both M.E. '42, are with the M.E. department at Kansas 
University. 

Charles L. Pratt, C.E. '46, whose address is 3943 Dun, 
can Ave., St. Louis, is with the Granite Bituminous Pav, 
ing Co. of St. Louis. He is doing contract · work. 

H. R. Ambmster, C.E. '34, is a Purchasing Agent for 
Carter-Waters Corp. in Kansas City. 

Bob Barton, C.E. '43, is making the preliminary report 
on the new $85,000,000 San Francisco Bay Bridge for 
the California Highway; Department. 

Attention graduates of the class of '07: 
Plans are under way to hold a reunion of the class of 

'07 one or two days before the June '47 commencement 
exercises. All persons concerned should contact Profes, 
sor M. P. Weinbach of the Department of Electrical 
Engineering, University of Missouri. 
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Engine Sketches 
"Meeting will please come to order," and so a:riother 

Engine Club meeting gets under way rapidly, with ail 
efficient officer presiding. He is tall, blond, blue,eyed and 
married, with a boy two and one half years old. He has 
the manner of a man well-accustomed to taking charge 
of any situation and handling it well. William E. 
Herzog has been affiliated with many committees, clubs 
and the like since coming to the University of Missouri 
in 1940. He was Treasurer of the Engine Club in 1946, 
and is President of the Engine Club and Chairman of 
the Queens Committee for St. Pat's Week this year. 

Bill was born in St. Louis, Missouri, on October 18, 
1920. When he was five years old he moved _to Enid, 
Oklahoma where he. completed · grade school. He com, . 
pleted High ~chool in Brookfield, Missouri where he had 
moved with his mother after his father's death .in Okla
homa. 

In 1940 Bill entered the College of Engineering here 
at M.U. In 1942 he left school to work for the Highway 
Department in Missouri. From there he went to the 
North American Aviation Corporation, and later served 
c1.t Kansas University as Instructor of Aeronautical Engi; 
neering. He was transferred from K. U. to Englewood, -
Kansas,. to work on the p,51 Mustang, and then again 
transferred to Kansas City at the war's end to work on 
one of the first jet planes our .<:ountry produced, the P-80. 
After his resignation from North American he came back 
to Missouri University and reentered Engineering. Be, 
fore leaving school · in '42 Bill was in the department of 
Mechanical Engineering, but during his work· with the 
Highway Department his interest changed. Thus he 
entered the department of Civil Engineering upon his 
return. 

Bill Herzog 

By ARN.OLD A. PRYOR, E.E. '48 

Since Bill is the Chairman of the Queen's Committee 
we asked him on what attributes th~ contestants were 
Judged. He quoted a few, such as good looks, pleasant 
persohality, and poise, and if any one girl could be found . 
who had all of these things one could well overlook the 
fact that she had no Buick convertible. 

Gene Wilson 

If you are having a good time this St. Pat's week you 
owe a lot to a tall, brown-haired, blue-eyed man who has 
been rushing about the campus the past month getting 
the various activities ~f this importaot engineering func, 
tion into shape. His. name is Eugene Wilson, Chairman 
of the St. Pat's Board for the 1947 festivities, who for 
many weeks now has endeavored to make this the biggest 
and best week the old Saint has ever presided over in the 
History of Mizzou. By now we all know just how sue, 
cessful Gene was in his asymptotic approach to perfec, 
tion. If you have either praise or blame, look him up and 
tell him; he will accept both graciously . 

. Now . for a little background to tie up Gerie's past with 
his activities here. He was born in Chanute, Kansas, 
January 2, 1922. Half way through Junior College the 
lure of big money took him to the big city (city anyway) 
of Wichita, Kansas, where he worked for Boeing Air
craft. Also working there at that time were two good 
M.U. missionaries, Jim Spencer and Jack Schupp, (both 
subjects of this column in . previous issues) who pursuaded 
Gene to continue his education at this 1institution. Since 

(Continued on Page 22.) 
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Around the ·columns 
i~\\i 

..... ·, .. 
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Speaking of St. Pat's Day, last month some of the bright 
lads in Doc's thermo course decided to celebrate St. 
Scorah's Day. The entire class, with only a few excep
tions, showed up with white shirts, black bow ties, and 
green sweaters. Doc· walked into the room, began to 
discourse on the deLaval nozzle, and suddenly became 
aware of the situation. "Gripes! What's going on here?" 
This brought on a lengthy lecture on the method of tying 
bow ties, and it turned out that Jack Cotter was one of 
the only two present who didn't have a ready-made job; 
his was a piece of black ribbon! Dan Miller had a genui;1e 
one which he swiped from his dad. After learning how 
Doc got into the habit of wearing his habitual outfit, the 
subject gradually turned again to the deLaval nozzle. 

It seems that several of our colleagues have entered 
the field of production engineering. Professor C. W. 
Holcomb tried to give us a big brown cigar to celebrate 
the birth of Kelly Douglas, weight seven pounds, through 
the. efforts of Lilyan Marguerite on January 15, at 1438: 
Gerald Weidemier also announces the recent arrival of 
a daughter; all concerned are doing fine. 

Several people ma~ have been amazed to see the large 
turnout of Chemicals at the recent meeting of the Ameri, 
can Chemical Society, even though attendance was re
quested. Dr. Watson gave an interesting talk concern
ing "'The Kinetics of Reactions Catalyzed by Solids." 

Stepping out from the secluded life in my ivory trailer, 
I stumbled into a room that was filled with the haze of 
grey smoke. A constant mumbling of voices greeted me, 
and occasionally the tinkle of glasses could be heard. As 
my eyes moved about the room, my head naturally fol, 
lowed them. At the far end of the room sat a counter. 
He was counting pennies. Near the back wall, there 
stood a slot machine with an old, dirty sign above it. The 
message inscribed thereon was (you guessed it) "In case 
of air-raid, gather around this machine. It hasn't been 
hit in the last twenty years." One still sees relics of those 
hazardous war years. At a table near by, I saw two 
boys from the Engine School with glasses of that "forever 
amber" liquid in front of them. The topic of discussion 
between them seemed to be the last edition of the Sham
roc~. 

"If I ever get my hands on that Slipstick Sam person, 
I'll reduce that male to female ratio in this school," com
mented one. "That guy can fill more space and say less 
than any two State senators." 

With that, I promptly made my way toward the door. 
But alas, I was not swift enough. There were two shouts 
and the race was on. I set sail for the Hinkson, with 
the two engineers close on my heels, proceeding at all 
angles and deviations to shake them off. Imagine my re, 
hef when, upon looking back, my, pursuers had stopped 
to converse with two coeds. Shortly thereafter, the four, 
some proceeded on a picnic, and even took food along, 
it is said. 

On my· return trip from the Hinkson, while stumbling 
through the stadium, I chanced upon a scrap of paper. 
It was a piece of the mortgage on the stadium; that was 
indeed a happy time when the mortgage was destroyed. 
We are glad to hear that Paul Christman, who had a 
great deal to do with it, will again be with us this spring 
to assist the coaches; Mizzou owes Paul a great deal. 

Climbing back into my ivory trailer, the sounds of 
the busy campus faded as I prepared for another exciting 
episode of the Lone Ranger. Yes, this college life is 
grueling. 

IMPORTANT NOTICE: All St. Pat's Activities Postponed Until March 23-29! 

This issue was scheduled to be the annual St. f'at's issue until 24 hours before going to press. Due to a local epi

demic of influenza, however, all university social activities including St. Pat's Week were at that time postpoined until 

after March 17. Due to contractual obligations, this issue could not be delayed further. St. Pat's activities will 

thus appear in a subsequent publication.-Ed. 
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NUMBER 6 OF A SERIES 

for Engineers 
What is CV? 

CV is the answer to a tough problem. It stands for 
Continuous Vulcanization-a process developed by 
Western Electric engineers to speed-up and improve 
production of rubber-insulated telephone wire. It 
proved so efficient a process that more than thirty 
outside manufacturers have introduced CV into 
their pla11ts. 

((~~ 
~ 

~ JJ ')) 
Under previous methods, the rubber compound 

, was fed by hand into a forcing or tubing machine 
which extruded it upon the wire . The conductor 
with this unvulcanized covering was coiled in pans 
in a layer of powdered soapstone and sifted chalk, 
with each flat coil separated from its neighbor by 
another layer of soapstone and chalk. The insulated 
wire in the soapstone and pan was afterwards placed 
in a steam vulcanizing oven and cured for approxi
mately 45 minutes. An additional reeling or coiling 
operation was required and the complete process 
took from one to three hours depending on the in
sulation wall thickness . 

Now the continuous insulating and vulcanizing 
machine-developed and built by Western Electric 
engineers-does the whole job in one operation. 
Rubber compound and bare wire are both fed con
tinuously into one end of the machine and then 
through steam at high pressure which cures the 
rubber insulation in approximately 7 seconds. The 
insulated wire is taken up on reels in continuous 
lengths up to 30,000 feet in a fraction of the time 
required under the old panning process. 

Halving the steps on Step-by-Step 
Simplifying production of over 1,000,000 Step-by
Step "banks" per year-for use in dial telephone 
exchanges-gave Western Electric engineers an in
teresting assignment. 

One of several types of "banks" consists of 200 
brass terminals, assembled in 10 levels, the termi
nals of each level accurately positioned on a crescent 
shaped phenol fibre insulator which separates the01 
from the next level. The entire assembly occupies a 
space of but 4½" x 2½" x 1½". Initially, banks 
were made in ten steps: (1) spray varnish on phenol 
fibre strips; (2) punch insulators from these strips; 
(3) punch individual terminals from coils of brass 
sheet; (4) assemble a preliminary pileup, picking up 
each terminal by hand,-200,000,000 per year, and 
accurately positioning it on the varnished insulator; 
(5) bake; (6) compress to secure terminals to var
nished surface of insulators and then dismantle pre
liminary pileup; (7) make final assembly, inserting 
additional insulators and spacers; (8) bake; (9) 
compress and tighten clamping screws ; (10) cut off 
excess length of screws and line ream mounting holes. 

Western Electric engineers streamlined these ten 
steps into five: (1) punch insulators from unvarnished 
phenol fibre strips; (2) punch terminals, leaving 
them connected to each other, and wind into rolls; 
(3) automatically separate terminals from roll and 
eyelet to insulators in punch press equipped with 
dial feed tools; (4) make final bank assembly; (5) 
compress and tighten clamping screws. 

Results-a 30% reduction in .manufacturing cost, 
an improvement in quality, and more economical 
utilization of manpower and facilities. 

Manufacturing telephone and radio apparatus for the Bell System is Western Electric's primary job. It calls 

for engineers of many kinds - electrical, mechanical, industrial, chemical, metallurgical - who devise 

and improve machines and processes for large scale production of highest quality communications equipment. 

Wes~ern Electric 
T Jl UNIT or THE BELL SYSTEM SINCE 1882 T 
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METALS FOR ENGINES 
(Continued from Page 9.) 

good life in service as is desired. 
For this reason, the newer alloys 
are being given service trials even 
though their fabrication is difficult. 

Two late developments that 
seem to show much promise are 
considerably different from the 
metals mentioned thus far. One 
is by the Climax Molybdenum Co. 
and is tentatively called Climax 
Moly NDRC Research. The 
chromium content of this alloy is unusually high even 
for the heat-resisting metals, being 60 per cent or over of 
Cr, plus 15 to 2 5 per cent Mo, and the balance Fe. It 
has very high rupture strength and other desirable quali-
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ties. The other alloy is being developed by the Vana
dium Corp. and is known as Vanadium Corp. NDRC 
Research. The feature that makes this unusual is its 
high percentage of tungsten, chemical composition of the 
alloy being 25 to 35 per cent Cr, 20 to 30 Ni, 20 to 30 
Co, 15 to 25 W, and 0.25 to 1.0 boron. Further details 
concerning these two alloys are not available for publica, 
tion at this time. 

The graphs and tables of this article were compiled originally 
for National Defense Research Committee reports, with the ex• 
ception of Table VU, Fig. 4, and Fig. S. 

H. E. PARRISH 
JEWELER 

TIGER LAUNDRY 

and 

Dry Cleaning Company 

"The Tiger Can't Be Beat" 

DIAL 4155 

1101 Broadway Columbia 
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Television today ~ clearer; sharper, and brighter-thanks to the improved kinescope, vr picture tube, perfected at RCA Laboratories • . 

Th• Pielur• Tube lhol brought ''/ii•• lo leleri•ion 

The screen on your home television 
table model receiver is the face of a 
large picture tube. And the skater you 
see on the face of the tube is the iden
tical twin of t;he skater being televised. 

Pioneering and research in RCA . 
Laboratories led lo the development of · 
this tube which allows none of the orig-' 
inal realism to be '1ost in transit." It 
reproduces everythj.ng the television 
camera sees, shows you every detail, 
keeps the picture ·amazingly -iifelike . 
and real. ' 

An RCA Victor television :receiver 
brings you all the action, drama and ex-

citement that you'd enjoy if you were 
at the event in person-and on top of 
that it's all brought to you in the com
fort of your own home ... you don't 
have to move from your favorite chair. 

RCA Laboratories has made . pos
sible outstanding advances in every 
phase of television. And for television 
at its finest, be sure to select the _re
ceiver bearing the most famous name in 
television today-RCA Victor. 

Radio Corporation of America, RCA Build
ing, Radio City, New York 20. Listen to 
the RCA Victor Show, Sundays,2:00P. M., 
Eastern Standard Time, NBC Network. 

Continue your education 
with pay-at RCA 

Graduate 'Physicists: RCA Victor 
- one of the world's foremost 
manufacturers of radio and elec
tronic products - offers you oppor
tunity to gain valuable, well
rounded training and experience at 
a good salafy with opportunities 
for advancement. Here are only 
five of the many projecbi that offer 
unusual promise: 

Development of acoustics and . 
high-fidelity sound reproduction 
as applied to radio· and television. 

Development of optical systems 
for television receivers. 

Investigation and development 
of high-vacuum techniques. 

Development of microwave 
tubes, construction and operation. 

Basic development of AM and 
FM broadcast transmitters, R-F in
duction heating, mobile communi
cations, relay systems and com
m~rcial colllmunication systems. 
Write today to National Recruiting 
Div., RCA Victor, Camden, N. J. 
Also many opportunities for Me
chanical, Chemical, and Electrical 
Engineers. 

·,. RADIO CORPORATION o, AMERICA 
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BLACK & VEATCH 
Consulting Engineers 

E. B. Black N. T. Veatch 

A. P. Learned R. E . Lawr,ence 

J. F. Brown F. M. Veatch 

Ed Wilkes, Jr. C. I. Dodd 

E. L. Filby W. L. Patterson 

A. V. Farry 

4706 Broadway Kansas City 2, Mo. 

p, ~, s~, 1.e, 
';uie 7~ 

';n~tU/lua.i~e. 

Featuring an excellent 

selection of spring 

and summer fabrics 

including worsteds, 

Flannels, Garbardines, 

Shar~s~ins, Shetlands, 

and coverts 

Priced from $41.50 

Hours 1 to 5:30 p.m. - Saturday 9 to 6 

7"1ut ';1#,,, o1 th Elwt4 'B~ 

IOI/a, 8'U44'«ul, 'Phw 9469 

INDUSTRIAL POISONS 

(Continued from Page 10.) 

who survive, -since the body will not eliminate lead 
frpm its system. The situation is made all the more 
serious by the fact that in nearly two hundred oc, 

· cupations, from acting and making cigars to stain
ing wood and melting zinc, is there a definite danger 
of lead poisoning. Furthermore, it is very easy to 
contract lead poisoning. Handling of the metal over 
prolonged periods of time will result in an: acute 
case. Tetra-ethyl lead, which is very poisonous, is 
used in most anti-knock gasolines and may easily be 
transmitted through the skin to the blood stream. 
Therefore, if you must clean clothes at home, kindly 
use only naphtha. Also, many children are lead 
poisoned by nibbling on such tasty articles as window 
sills, woodwork, and toys painted with lead-bearing 
paint. Some "recover" to remain a burden on society 
for the next half-century or so. 

Mercury and Mercuric Compounds: 
Mercury poisoning causes tremors, amnesia, and 
mental depression. Death may result in mild cases 
from degeneration of the kidneys and the resulting 
uremic poisoning. Liquid Mercury may be ab, 
sorbed through the skin and may thus cause acute 
poisoning. 

(Continued on Page 20.) 

-- ----- -

~ - - -

ANTIQUE-TAN 
MOC-OXFORD 

, Extra Heavy 
Rubber Sole 
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Because photography abolishes . distance • • • 

Y ou'o THINK this quaint rural Guatemalan campa
nario with its century-old bells.was right before 

you, wouldn't you? ... that ·shows_ how photogra-
phy abolishes distance. . , 

Because of p~otography's unique ability to 
"bring" Latin America north ... North America 
south ... business and · industry have been able to 
put it to many and varied uses. They use: 

Motion p!ct~res and slide films ... to bring manu
facturers closer to consumers, dealers, salesmen, 

· emJ:>loyers. 

Photo layout ... to close the gap between drafting 
boards and production lines. . 

Instrument recording ... to bring electrical or 

Functional Photography 

mechanical phenomena into t};le laboratory for 
analyzing and recording. 

Document reproduction ... to transfer complete 
and accurate information. 

Photographic illustration ... to make things seem 
real even though they're far away. 

Photomicrography . .. to jump the barriers between 
the invisible and the visible. · 

This may give you an idea of some of the ways 
photography can be useful because of its ability 
to abolish distance: You'll find others in our booklet 
"Functional Photography." Write for it. It is free'. 

Eastman Kodak Company, Rochester 4, N-~ Y. 

is advancing business _and industrial technics 



ART AND 
SCIENCE 
• • 

Unite in the making of 
our Photographs of 
Distinction 

PENNEY'S 
Spring's Best 

Hat value! 

Marathon 

Hats 

$4.98 

• 

Uranium and Uranium Compounds: 
Because of radioactivity, uranium poisoning often 
takes the form of cancer, anemia, and degeneration 
of the organs of the body, particularly the liver and 
the nervous system. Tile makers, photographic 
workers, and glass mixers may be subjected to uran
ium poisoning. 

Strong Acids and Bases: 
All strong acids and bases are poisonous. The de
gree of danger depends upon the concentration of 
the material in question. The effects of acids and 
bases are well known~ Practically all workers in 
the process ind~stries are exposed to these chemi
cals and must exercise care in handling them. 

Poisonous Organic Materials 

•Wide selection of fine felts, spring shades, factory bloc~ed! 

The greatest portion of industrial poison cases are 
caused by organics, of which there are a great number. 
Only the most important and common ones will be dis
cussed here. Most cases of poisoning occur when the 
worker inhales the fumes or gases of the toxic material. 
Most result in respiratory disturbances, and ofter in un
consciousness (as with the ethers, propanes, etc.). Nausea 
and vomiting are common. Some compounds may cause 
spectacular effects. For example, phosphorus causes the 
flesh to decay rapidly, pleasant thought,. Nearly all or
ganic compounds are toxic to some extent, depending 
upon the compound, when in the vapor phase. 
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Candy To Fit The Season 
---And Y'our Taste 

CI-IARLI E'S CAFE 
Open 6:30am t:ill 12:00pm 

DELICIOUS STEAKS 
CJ-IILI J-IAM~URGERS 

209 S. 9th . 

Carbon Disulfide. 
A concentration of 0.4 % by volume will cause death 
in one hour. . • 

Hydrocyanic Acid and Cyanides: 
Death will result immediately. from only a few ' 
breaths of air containing a very low concentration 
of HCN. Poisonin~ may also result when a cyanide" ' 
is brought into co'ntact with the skin. 

Hycl,i'pg~. Sulfide:. 
Death will result from a one hour exposure to air 
containing 0.1 % hydrogen sulfide by volume. 

f, ·, 

Carbon Monoxide: 
Collapse may resqlt without \l./ar'ning, as unadult
erated carbon monoxide is odorless. The body be, 
comes suffocated due to the inability of the blood 
to convey oxygen from the lungs to the various parts 
of the body. 

Sulfur Dioxide: 
Serious lung injury will be caused by a half-hour ex
posure to air containing a volume concentration of 
0.2%. 

Halogens 
The halogens will result in severe respiratory and vis

ual troubles, and prolonged exposure will result in a 

(Continued on Page 24.) 

5232 ARROW CLEANERS 13 S. 10th 

Alterations 
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Mountain 

to 
Mohammed ••• 

20th century version 

Immov11,ble as Mohammed's· mountain is the orthodox 
power plant for a fair-sized city. Yet when power facilities 
were bombed out in Antwerp, Manila, Ghent, the power 
plant came to thc_m ... the mountain to Mohan1med. 

Appearing on short notice in the .harbors of these dev
astated cities, floating central stations, boilered by B&W, 
each with a cargo of 30,000 kilowatts, brought relief m~m ths 
before stationary power plants could be rebuilt. At home, 
in other en1ergencies, they brought succor to Jacksonville 
... to Pensacola ... Vicksburg ... 

There are lots of problems in building boilers for central 
stations that hop about. The ships must be designed for 

passage through narrow locks and channels. Boiler weight 
and size must he pared down to make room for plenty of 
fuel ... boiler efficiency kept high to make fuel last.-

B &W built the boilers for the first floating power plant, 
has built others like them since. In this, as in its pioneering 
work in many fields, B&W illustrates its two major re
sources: the long experience of the past ... its engineering 
vision, the courage to have new ideas. 

B&W offers technical graduates excellent career op
portunities in diversified fields of manufacturing, sales, 
engineering and research. 

Send for the Booklet, "Your Career." 
N-221 

THE BABCOCK & WILCOX CO. 85 LIBERTY 
NEW YORK 

STREET, 
6, N. Y. 

DANIEL BOONE 
HOTEL 

MODERN & FIREPROOF 

AIR-COOLED ROOMS 

AND 

COFFEE SHOP 

..$ ..$ ..$ 

7th and Broadway Phone 4105 

WOODHUE ... 
For suits and sweaters and 

romance-getters ... Faberge' s 

woodsy, wonderful "Woodhue" 

Cologne .. 
Bath Powder 
Perfume .. 

(Purse size) 

1.75 to 10.00* 
1.50* • 
6.50 and 11.00* 
2.50* 

MARCH, 1947 ST. PAT WAS AN ENGINEEJ;t 

-~ 

21 



LOOK TO ti 
ENGINE SKETCHES (Continued from Page 13.) 

the only alternative Gene had in mind was K.U., he 

of course chose Mizzou. He came here in the fall of 1945' 

and entered the College of Engineering. Since his work 
at Boeing was along the mechanical lines he decided to 

stay in that field. This year finds him a senior due for 
the Sheepskin in June of 1947. Immediately after grad, 

uation Gene is going to Northern Michigan to serve in the 

capacity of Riding Instructor at a boys' camp where he 

spent this last summer. We believe he would look in 

character on a horse. Give him a mask, a ten gallon hat, 

and an Indian companion, and he could easily pass for 

the Lone Ranger. He is six feet two inches tall, weighs 

one hundred and e_ighty pounds and enters into all the 

athletic activities his time will allow, with a preference for 

basketball and tennis. 

..... to meet today's 
electrical requirements 

I and those of tom,rrow 
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SINCE 1905 

A symbol of ~iiii'ii~-~ 
quality on wiring 
systems a~d fittings for 
every conceivable re
quirement. 

ftatio11al Electric 
f#AOOUCTS C:ORPORATIOH 

80,c 1,1- Plttsbur41h 30,Pa. 

When Gene first came to M.U. in 1945' there were 

.100 men in Engine School and 99 of them belonged to 
the Engine Club. (The non-joiner was presumed _to be 

married.) Now there is an enrollment of over 1300 and 

about 600 belong to this rapidly growing organization. 

The contrast between the St. Pat's weeks of 1945 and 

1947 was evidenced when St. Pat himself sounded the 

call to all Engineers to relax, have fun and enjoy the 

fruits of their learning this year. Let us all thank those 
• responsible for our good time. Near the top of the list 

i, Eugene Wilson, Senior, M.E. 1947. 

Bring your Book and Supply Problems to your 

You'll find us friendly and we make every effort to give you the best serv

ice possible in books, supplies, stationery, pens, leather goods, drugs, sports 

goods, tobacco, candy and soda. 

Save your rebates for our 15 percent rebate sale 1n May. 

Check cashing service - Postoffice sub-station - Basement Jesse Hall 
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1"" . 'FIR:·~:-i"-WATER-STEAM-PISTON-SHAFT 

TIRE COULl>NT BURN WATER-INSTEAt> 

IT CHANGEt> IT TO STEAM. SO MAN 
HA'RNESSE-0 STl:AM, USING FIRE IN

DIRECTLY TO PUSH A PISTON - TURN 
A WHEEL A~D SHAFT •••• 

FlflE·Pl870N•SNAFr•• 
INVENTION OF THE INTERNAL 
COMBUSTION EN61NE ELIMINATED 

STEAM AS A LINK···BROU6HT 
FIRE CLOSER TO THE CRAN I(• • • 

I BUT THe FRiCTION OF RECIPROCAT• 

ING MACHINERY SrtLL LOSES 
POWSR • • • CAUSES WEAR. 

·71/E GAS TURBINE•• 
. -· 

Now, IN THE GAS TURBINE, FIRE IS APPLIED 

DIRECT TO THE SHAFT. A COMPRESSOR SUPPLIES AIR TO 

THE COMBUSTION CHAMBER. FUEL BURNER HEATS AIR1 GREATLY 

INCREASING ITS VOLUME. HEATED AIR RUSHES THROUGH TURBINE 

AND TURNS SHAFT. SOUNDS SIMPLE 8lll MANY TOUGH PR08LEMS 

OF DESIGN ANO METALLURGY HAD TO BE SOLVEO TO 

MAKE IT PRACTICAL ••••••••• 

MI ~ w AU It 8 e 1, w IS C O ,._SI a, 

ALLIS•CMALMERS MAS MADE MORE INO\JSTRIAL GAS lURBINES THAN ALL . 

OTHE'R COMPANIES COMBINED! WORK IS NOW 601NG FORWARD FOR THEIR USf IN 

POWER Pl.ANTS, LOCOMOTIVES, FAST SHIPS, PLANES, JUST ONE MORE EXAM~ OF 

A-C LEADERSHIP IN SCIENTIFIC DEVELOPMENT OF BETTER MACHINERY R>R ALL INOUSMY 

ALLIS 8 . CHALMERS 

MARC~, 1947 

ON~ OF THE BIG 3 IN ELECr~,c POWER EQUIPMENr 
8166ESr OF ALL IN RANGE OF IN&>llSTRIAL PRODUCTS 
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INDUSTRIAL POISONS 
(Continued from Page 20.) 

fatality. In addition, as if more is necessary, chlorine 
causes rapid decay of the teeth, bromine causes skin erup, 
tions, and iodine may cause thyroid disturbances. In 
slight cases, the· breathing of small amounts of ammonia 
is• sometimes recommended. · 

Antidotes and Remedies 
. Neutralizing agents should be given and applied in an 

cases. When the poison has been introduced orally, it 
is well to promote vomiting. If the heart is affected, · a 
stimulant may be necessary. Artificial respiration should 
be applied when the respiratory action is affected, and 
nearly always in cases of poisoning by organic vapors. 

Conclusions 

Most of us will at some time be exposed to the hazard 
of industrial poisoning, not only because of our profes, 
sion but also because of the increasing degree of "in
dustrialization" taking place. 

Few of us are now aware of the. great numbers of toxic 
materials with which we _associate daily. We thus can, 
not be on guard against them. 

WHITMAN-KING'S 

and 

RUSSELL STOVER CANDIES 

FOR 

STORE 

PECK DRUG CO. 

SUPERIOR QUALITY 
DEPENDABLE SER VICE 

Say it with Flowers 

From 

16 S. NINTH ST. 

GREEN HOUSES 

WEST BLVD. 

Columbias largest growers of choice flowers 

WHITE DRUG CO. 
Special Prescri'.ption 
and Drug Service 

120 South Ninth 

TAU BETA PI ESSAY 
(Continued from Page 5.) 

lion votes and Wilkie received 22 million votes. This 
indicates that, on the basis of the popular vote, Rooseveit 
should have received 290 electoral votes and Wilkie 
should have received 241 electoral votes. Actually the 
count stood, Roosevelt 449 and Wilkie 89. In this man, 
ner, Roosevelt received 159 electoral votes that the public 
wanted ·Wilkie to have. During the last election, 45 out 
of every 100 voters had their votes cast for the man they 
voted against. Not only were their votes discarded, they 
were misappropriated and counted for the opposing 
candidate. Any system which discards and misappro
priat~s 45 % of the votes can hardly be considered just 
and accurate in a democracy. 

Because there are two senators from every state, re
gardl~ss of the population, and representatives from each 
state according to population, the electoral college re
sults in discrimination· among voters. The votes of peo, 
pie living in small states are much more powerful than 
the votes of people living in large states. For instance, 
Missouri, with 15 electoral votes . and 2.5 million voters, 
has one electoral vote for each 150,000 voters, while in 
the state of Nevada there is one electoral vote for each 
15,000 voters. This illustrates how one voter in the 

WRIGI-IT'S CAFE 
THE CAFE WITH 

THE HOME ATMOSPHERE 
MISSOURI THEATRE BUILDING 

Liquor! No Good Food! YES 
· Specializing in Steaks 

Chicken Barbecued Ribs 

French Fried Shrimp and Oysters 

Let us arrange your next party 

Wigwam Cafe 
24 Hour Service 

G. W. Harrell and Son 

'f ailors and Cleaners 

'f wo Day Service 

Mo. Theatre Bldg. Tel. 5323 
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The Synthesis· of Nylon 

Chemists of original nylon research team honor memory of Dr. Carothers at the dedica
tion. They are: J. W. Hill, Ph.D., M. I. T. '28; H.B. Dykstra, Ph.D. Ohio State '27; G. J. 
Berchet, Ph. D. Colorado '29; J. E, Kirby, Ph. D. Iowa State '29; E: W. Spanagel, Ph. D. 
McGill '33; D. D. Coffman, Ph. D. Illinois '30; and F. J. Van Natta, Ph. D. Michigan '28. 
Dr. Carothers received his ·Ph. P. from Illinois In 1924. 

Recently the Nylon Res~arch Labora
tory near Wilmington was dedicated as 
"The Carothers Research Laboratory," 
in honor of the late Wallace Hume 
Carothers and his classical researches 
on the·structure of polymers, the mech
anism of polymerization, and the in
vention of nylon. 

In 1928, a group of chemists under 
Carothers began a study of polycon
densation which led eventually to the 
discovery of nylon. The project was 
part of a program of fundainental re
search to discover scientific facts which 
might be of eventual value in laying a 
foundation for applied research. 

As the first point of attack, they chose 
the condensation of dibasic acids with 
glycols and reaction materials which 
would preclude the formation of rings. 
They obtained linear polymers of mo
lecular weights between 2300 and 5000. 

Molecular Weights Increased 
After two years, a significant advance 
in linear polymer preparation was 
achieved. Through the use of the molec
ular still, it was possible to obtain ma
terials of molecular weights between 
10,000 anc;l 25,000, which; when molten, 
could be drawn into filaments. 

More important, the cooled super
polyester filaments could ~e furth~r 
drawn into fibers several times their 

original length and thereby acquired 
luster, tensile strength, elasticity, plia
bility, and toughness much greater than 
the initial polymer. In contrast with 
ordinary textile fibers, their tensile 
strength was unchanged by welting. 

The striking properties ·of the fibers 
, aroused the hope of finding a commer

cial fiber from some type of linear 
superp.olymer. Investigation showed, 
however, that fibers from the polyesters 
were too-low melting and too soluble 
for textile purposes. Mixed polyester
polyamides were also not of interest in 
this category. 

Research on Fibers 

The possibility. of a commercial fiber 
development seemed remote, but the 
intuition that frequently accompanies 
research genius prevailed, and Carothers 
was encouraged to direct his research 
on superpolymers specifically toward 
spinnable fibers. A polyamide from 9-
aminonanoic acid gave a fiber of 195°C. 
melting point, equal in strength to silk, 
and clearly indicated tl\e possibility of 
obtaining a material for fibers of com-
mercial utility. · 

In 1935, the superpolymer from hexa
methylene diamine and adipic acid was 
first synthesized. It melted at 263°C., 
was insoluble in common solvents, 

More facts about Du Pont-Ll~ten to "Cavalcade of America," Mondays;& P.M. EST, on NBC 

MARCH, 1947 ST. PAT WAS AN ENGINEER 

Dr. Wallace Hume Carothers 
1896-1937, was the first organic chemist _In 
Industry to be elected to the National Academy 
of Sciences. During his short scientific ca·rHr he 
made contributions that have greatly enriched 
American -life. 

tough, elastic and had the best balance 
of properties arid manufacturing costs 
of any of the polyamides then known. 

A third period of research covered 
commercial development. ,The task was 
enormous, and to reduce to a minimum 
the "time between the test tube and 
the counter" a large force of some of · 
the most competent chemists, physi
cists, chemical and mechanical engi
neers available was assigned to the 
project: The story of the manufacture 
of nylon will be told next month. 

Questions College Merr ask 
about working with Du Pont 

Where would I be located? 
Opening~ fo; technical graduates 
may exist in any one of the 35 Du 
Pont research laboratories or 83 
manufacturing plants. Every effort 
is made to place men in positions 
for which they are best suited and 
in the section of the country which 
they prefer. Write for new booklet, 
"The Du Pont Company and the 
College Graduate." 2521 Nemours 
Bldg., Wilmington' 98, Delaware. 

PO 
RH. U.S, PAT,Ofr. 

BETTER THINGS FOR BETTER LIVING 
•.• THROUGH CHEMISTRY 
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How to M·ake a Splice 
in Rubber Insulated Cable 

e mustrated Bulletin OK-1007 describes 
various splices and tapes for rubber insu• 
lated cables up to 5000 volts. To obtain a 
copy just write The Okonite Company,, 
Passaic, New Jersey. 

ENJOY 

ICE CREAM 

at your faoorite fountain 

state of Nevada can nullify the votes of 10 people in 
the state of Missouri. 

~urther opportunity for discrimination among voters 
is furnished by the method of breaking deadlocks in the 
electoral college. The constitution provides that in case 
the system cannot give one candidate a majority, the 
House of Representatives shall elect the president and 
vice-president with a simple majority. However, it fur, 
ther provides that each state shall have only one vote. 
Thus, it becomes possible for the small state of Rhode 
Island with its small population to nullify the vote of 
the large state of New York with its very large popula, 
tion. In this manner, the 2 5 smallest states may elect a 
president against the wishes of the 23 largest states. 

Separately these defects may seem insignificant, but 
collectively they represent a system of ~lecting a presi
dent and vice-president which is entirely incompatible 
with present ideals of democracy. Further more, they 
form a possible loop hole through which unscrupulous 
politicians might possibly control an election. This may 
be unlikely, but it is entirely possible since the electors, 
by law, have the right to vote for anyone they so desire. 

A system which is so inadequate and which is based 
on a political philosophy long· since antiquated should, for 
the best interests of democratic government, be replaced. 
The logical system to replace it should be based on a na; 
tion wide popular majority. This would serve to resist 
narrow, sectional interests, to pi:event discrimination 
among voters, to make more difficult controlled elections, 
and to further the cause of democratic government by 
honest elections. 

Dial 3114 For Better Dry Cleaning 

70c 
Suits 

Top Coats 

Plain Coats 

35c 
Trousers 

Short Sleeve 
Sweaters 

Plain Wool Suits 
Trousers 

DORN-CLONEY 
• LAUNDRY • • • CLEANING • ===: 

107 South Eighth Dial 3114 

PIONEERS in the field of QUALITY CLOTHES 

Since 1868 

NUNN-BUSH SHOES FOR MEN 

BARTH CLOTHING COMPANY, Inc. 
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"Wisdom must be intuitive reason combined with scientific knowledge" 
-ARISTOTLE (DIA.LOGUES) 

Why some things get better all the time 
THE TEMPTING FOODS spread before the family of to
day are more nourishing and purer than ever before. 

All the way from farm to table, modem means of 
food preservation protect foods against damaging molds, 
bacteria, insects-against loss of nutrients. 

Chemical refrigerants preserve meat ••. nitrogen gas 
safeguards the purity of canned foods 
. . . ethylene oxide and "dry ice" pro
tect wheat before it is milled ... stain
less steel tanks prevent contamination 
of foods and beverages •.. and plastics 

line many food containers. 

Food preservation has become an industrial science 
- and well iJlustrates the fact that when man has 
better materials he can do better things. 

Producing better materials for the use of industry and 
the benefit of mankind is the work of UNION CARBIDE~ 

Basic knowledge and persistent research are required; 
part_icularly in the fields of science and engineering. 
Working with extremes of heat and cold, and with 
vacuums and great pressures, Units of UCC now sepa
rate or combine nearly one-half of the many elements 
of the earth . 

U~! 9J~Bo~A!\~R!Ro~ 
---------------001----------
30 East 42nd Street New York 17, N. Y. 

Products of Divisions and Units include-
ALLOYS AND METALS CHEMICALS PLASTICS 

ELECTRODES, CARBONS, AND BATTERIES 

INDUSTRIAL GASES AND CARBIDf; 



TAX AUTHORITY 
The Story of 

DONALD MILLHAM 

THE average man who stews over 
the filing of his annual tax return 

is apt to shake his head quizzically 
over Donald L. Millham. 

While he was in charge of Genera] 
Electric tax accounting, Don used to 
file more than 500 returns a year
and like it. In some years the sums 
he paid out 'in taxes exceeded the 
Company's net income by more than 
four times. 

Although he has a new job today 
- the difficult and important one of 
Comptroller for the company- Don 
maintains an active interest in cor
porate taxation and is still considered 
one of the company's tax authorities. 

A career in corporate taxation prob
lems is, Don admits, short on glamor, 
long on hard and diligent work . In 
his early years with G.E . he had 
learned a great deal about business 
methods in the company's Business 
Training Courses, and had worked as 
an accountant and era ve]ing auditor. 
But until 1935 he had little more co 
do with taxation than the filing of his 
own returns. 

Then an opportunity opened in rax 
accounting. He took the offer and 
learned the backgrmmd, the technical 
language, the legal complexities of his 
job as he did it. 

By meeting the challenges of an 
exacting and constantly expanding 
field of endeavor, Donald Millham 
has inade for himself a career with 
General Electric that is useful and 
important, and which has held his 
interest. 

Next to schools and the U.S.Govern
ment, General Electric employs 
more college engineering graduates 
than any other organization. 

To help pay his way through Union Col

lege, Don wor.ked for General Electric 

during summer vacations, operating a ddll 

press. 

For five years Don worked as a travelling 

auditor, ma de a good record. In 1935, with

out any prior exp'erience in taxation, he took 

over General El ectric lox accounting . 

After graduating with honors, he enrolled 

in the G-E Business Training Course, gained 

insight into modern business operation. 

Learning the jab os he worked at it, he 

become the comp~ny 's tax authority, fifing 

500 returns o year. Today he has the 

di fficu lt end important job of Comptroller. 

GENERAL. ELECTRIC 
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• i future for you 1n 
There's 

n ineering 
at Westinghouse 

Yesterday it was sufficient to call yourself simply 
an Eleetrical, Mechanical or Chemical Engineer. 
But today we think in terms of specific functions 
performed . · .. such as research, design, develop
ment or .application engineering. For example, 
Westinghouse employs: 

RESEARCH ENGINEERS ... 
to investigate physical laws to extend scientific 
knowledge-or applied research to solve specific 
manufacturing problems, develop new apparatus. 

DESIGN ENGIN!:ERS ••• 
to design .all types of electrical apparatus to meet 
new or specialized requirements. Such work involves 
not .only the writing of mechanical and electrical 
specifications but the selection of materials, manu
facturing processes and many other functions. 

DEVELOPMENT ENGINEERS .•• 
to evolve the desired product in physical form; to 
steer the product through infancy until it is a 
success. 

APPLICATION ENGINEERS ... 
to analyze ~ew projects, recommend needed equip
ment; and to decide what type of apparatus will do 
th~ best job for the customer. 

SERVICE ENGINEE.RS ••• 
to direct installation and repair at the customer's 

plants; to handle em«gency breakdowns. Gr-: _____ -0-_ -·-__ ----
These a.re hnt a • few of the [[\llny oppor
tunities for engineers in the eleetr~eal field. 
There are many others- in s11.les or manu• 
facturing at W estin~bouse. Begin plans for 
your future by sendmg today for your free 
copy of "Findin_g Your ~lace in Industry." 

1 To obtain copy of Finding Your Place in Indwtry, consult I Placement Officer of your .univer.sity, or mail this coupon f(): 

I The District Educational Coordinator 
W estinghou.se Electric Corporation 
411 North Seventh Street 
St. Louis 1, Missouri 

Nam,~-------------------

Colleg.,_ _________ -'Course._· _____ _ 

Addres.,_ __________________ _ 

City ____________ Stat . ..,_ _____ ,c.1 



Research Problems in the Manufacture of Nylon 

Last month in this space the develop
ment of nylon was traced from a funda
mental research study on linear polymers 
to the first synthetic organic fibers, the 
superpolyamides. This installment deals 
with the complex manufacturing re
search problems that followed. 

From the start there were obstacles 
to the production on a commercial scale 
of the "66" polymer-so named because 
the adipic acid and hexamethylenedia
mine from which it is made have six 
carbon atoms, ea~h . . 

Although adipic acid was being pro
. duced in-Germany, it was necessary to 
deve.\op a new proceBB to meet conditions 
at DuPont's Belle,W.Va., plant, where, 
because of the catalytic technique in
volved, it wa,s decided to make this 
intermediate. · Hexamethylenediamine 
was only a laboratory curiosity, and a 
proceBB for _its commercial production 
had likewise to be worked out. Fortu
nately it was found that · the diamine 
could be made from adipfo acid by new 
catalytic proce8$0s. The results of these 
investigations may be summanzed as 
follows: 

Carrying out oxperlmental autoclave palymor- ' 
lsatlons of -condensation polymers. J. H. 
Blomquist, Ph.D. Chemistry, Ohio State Uni
vanity '41; 0. A. Brodoson, Ph.D. Chemistry, 
M, I. T. '411 J.E. Waltz, Ph.D. C!iomlstry, Uni
versity of Indiana '41. 

Studying tho distillation of new Intermediates 
for condensation polymers: T. J. Dickerson, B. S. 
Mechanical Engineering, Virginia '43 and E. E. 
Magat, Ph.D. Organic Chemistry, M.I.T, '45. 

Hz Oz 
C1Ha _. CaH,z _. (CHzJ,(COOH)1 

Benzene Cyclohexane Adipic Acid 
+NH3 
~ Hz 
-HzO (CH2)4 (CN)z ~ (CHz)e (NHz)z 

Adiponitrile Hexamethylenediamine 
(CHzJ,(COOll}z + (CHz)a(NHih .;_. 

Adipic Acid Hexamethylenediamine 
[HOOC(CH2),COOH . ... NH2 (CH2J1 NHz]x 

Nylon Salt 
[ .... CO(CH2) ,CONH(CHz) aNH ... -]x 

AN ylon Polymer 

The synthesis of intermediates was 
only part of the problem. Nylon poly
mer was an entirely new material with 
properties different from any previous 
synthetic product. ] t provided the first 

· example of spinning fiber from a molten 
polymer (m.p.263°C) and required en
tirely different techniques from rayon 
spinning. Information was acquired 
only by painstaking experimentation at 
each step. 

Manufacturing Process Outlined 

The proceBB as finally developed for the 
manufacture of nylon and its fabrica
tion into yarn may be briefly outlined 
as follows: 

Nylon salt is heated in an autoclave 
with addition of stabilizers to control 

More/acts about Du Pont-Listen to "Cavalcade of America," Mondays, 8 P.M. EST, on NBC 
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molecular weight and viscosity. A long
chain linear polymer is formed with a 
molecular weight of 10,000 or higher. 

The melt is converted to solid chips 
that are later re-melted and extruded 
through a spinneret to form filaments 
at a speed of 2,500 feet a minute. The 
filaments are then drawn out to about 
four times their original length in order 
to develop the desired textile qualities 
characteristic of nylon. 
. These operations sound simple 
enough, but some of the problems en
countered were extraordinarily difficult. 
For example, a specially designed grid 
for melting the polymer was necessary 
because of the poor thermal conductiv
ity of the polymer; pumps had to oper
ate at 285°C with only polymer as a 
lubricant; special abrasion-resistant 
steels that did not soften or warp at 
285°C were neceBBarY; the spinning as
sembling required radically new engi
neering developments to produce the 
neceBBary fiber qualities. 

All of these chemical, physical and 
mechanical engineering problems had 
to be solved and dove-tailed into a uni
fied process before manufacture of ny
lon could be undertaken. In all, about 
230 technical men and eight manufac-

. · t~~ and E!taff pepartments share the 
credit for making nylon the important 
part of American life it is today. 

Questions College Men ask 
about workin1 with Du Pont 

WHAT All THI OPPOITUNITIIS 
POI INGINlll5' . 

Moat opening& at Du Pont are for chem
ical and mechanical engineers, but op
portunities are also available for indus
trial, civil, electrical, metallurgical, 
textile, petroleum and other engineers. 
Practically all types of engineering are 
required in the work of the ten manu
facturing departments as well as in some 
of the stalf departments. Write for the 
booklet, "The Du Pont Company and 
the College Graduate." 2521 Nemours 
Bldg., Wilmington 98, Delaware. 

PO 
•u.u.s.,.i.T.o,r. 

BETTER THINGS FOl BETTER LIVING . 
, , • THIOUGH CHEMISTIY 
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These 
engineers help 
build sales 

. . . . . . . . . . . . . . . . . . . . . . ... 
Attached to our sales department is a large 
group of college-trained technical men-in
dustrial lubrication engineers, automotive en
gineers, and others. They help to keep up pro
duction in our customers' plants. These men 
are our sales engineers. They serve industry by: 
• • • surveying the lubrication requirements of 
paper mills, mines, steel mills, metal and wood 
working factories, process industries, and the 
like. 

• • • helping production engineers select cut
ting oils, drawing compounds, and quenching 
or tempering oils. 

••• aiding power plant men to get more effi
cient operation of turbines, Diesels, or re
ciprocating steam engines. 

••• solving operating problems of equip
ment that must work under extreme heat, 
cold, moisture, or other adverse conditions. 

••• working with engine and machinery 
manufacturers to set up instructions for 
lubricating their equipment . 

••• analyzing problems for operators of 
fleets of trucks, buses, or construction equip
ment . 

Our business is one in which engineering has 
many and varied applications. Sales engi
neering has a direct bearing on the satisfac
tion given by our products. Naturally, it 
rates high with us and with our customers. 

ST AND ARD OIL COMPANY (IND I AN A) 
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Queen of Looe and Beauty, . f 94 7 
Some students on the campus of the University of 

Missouri accuse the engineers · of being automatons living 
in their own little world of steam tables, integrals; and 
slide rules. Yet could it be that their sarcasm is tinged 
with a bit of jealousy? The engineers take pride in their 
daim to the toughest four-year course on the campus. 
They are forced to admit bloodshot' eyes and hot type, 
writers pounding out fifty-page reports at threeayem in 
the morning, but · they believe an engineering sheepskin 
is a symbol of real accomplishment. No one has yet 
loafed through this school with a major in jelly-dating 
and a minor in engineering! 

But as surely as the pendulum swings from one ex, 
treme to the other, So the engineei; refutes accusations 
of being a ''human· machine" by his annual phase reversal 
from diligent study to jubilant celebration in honor of 
his Patron Saint. During . St. Pat's Week all energies 
are devoted to the prqduction of this outstanding c_ampus 
event, complete with barbecue, serenade, parade, exhibits, 
beautiful queens, banquet, dance arid good St. Pat himself. 

If the non-engineering student also questions the effi, 
ciency of the bloodshot eyesof the engirreer, for a rigor, 
ous proof of their ability let him ti.irn to the five beautiful 
colleens chosen by the engineers as their Queens for the 
1947 celebration. Members of the Queens Committee 
of the· Engine Club after . a personal interview chose one 
out of three candidates from every organized sorority 

house· on i:\ e campus. Other· girls were petitioned in by 
Engine Cluo members. On ·February 26 the turnout at 
the Engine Club Meeting was phenomenal, as the twenty· 
six maidens O)tered by the Queens Committee and by 
petition appeared 'in person to be adjudged by the mem
bers of the Engineers Club. From these twenty-six candi, 
dates, the five finalists were chosen by· secret ballot. 

Then came a semi-ma:jor catastrophe as St. Pat's Week 
was postponed for two weeks by uni:versity authorities 
because of an epidemic of _influenza. . Sin<;e no meeting 
could be held to choose the Queen, members of the Engine 
Club balloted in the Engineering Building on the basis 
of memory of the five finali~ts with the aid of prominently 
displayed ph_otdgraphs. Considerable indecision was ap, 
parent as the loyal sons . of Erin tried to decide between 
the five lovelies, but the ballots were cast, and the Queen 
was chosen. According to · tradition, her identity ' was 
not revealed until the moment of her coronation. 

The Missouri Sham.roe'/{_ takes pride in presenting the 
1947 Engineers Queen of Love and Beauty, Miss Jae~ 
queliAe Sneed. · Second only to our Queen are her four 
lovely attendants, Miss Corinne Sartorius, Miss Millie 
Adams, Miss Gay Feldhahn; and Miss Marty Stephens. 

Our Queen, known to all as "Jackie," hails from the 
capital of our fair state, Jefferson City, Missouri. With 

(Continued on Page 12.) 

;f.he .\tueen and her--fau1' attendants. add inspirjng- radiance to· the engineering labs. Left to right ihese lovely colleens are: Jack,_ie · 
Sneed, • .our,- ~ue.en; Corinne Sartorius; Millie Adam&; Ga~ · Feldhahn and Marty Stephens. 
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The McDonnell FD-I Phantom 

'The Engineers Club and the Shamroc1<, would li1<,e to 
than'<. McDonnell Aircraft Corporation for their co, 
operation. in presenting a spea1<,er and movie on the 
"Phantom" at a recent Engine Club meeting, as well as 
for the cover cut for this issue and the pictures used in 
this article. It is based on and quoted in part from "De, 
sign Development of the McDonnell FD, I Phantom,·' 
by Kendall Per1<,ins, Assistant Chief Engineer, McDon, 
nell Aricraf,.t Corporation, which appeared in the N_o, 
vember issue of Aviation Magazine.-Ed. 

One of the most noteworthy achievements in recent 
aviation history is the "Phantom," America's first all, 
jet airplane to land and take off from an aircraft carrier. 
The Phantom is important functionally, because it brings 
the high speed and rapid warm-up of jet propulsion to 
the air might of the United States Navy. It is impor, 
tant aerodynamically, because it furnishes vital informa, 
tion to all aviation pioneers, who are blazing new trails 
in the sky. Behind the Phantom is a great story: 

"Shortly, after Pearl Harbor, a small group of men 
in the Bureau of .Aeronautics, U. S. Navy, r1:cognized 
that jet propulsion offered a potential means for break, 
ing through the speed· limitations imposed by the size and 
drag of piston engines. Preliminary studies were begun, 
and as a result of these studies contracts were drawn 
between the Bureau of Aeronautics and Westinghouse, 
calling for design studies and later the construction of a 
small number of turbojet engines. These engines were 
to incorporate axial flow, multistage compressors and 
single-stage turbines and were expected to have an un, 
usually small frontal area." 

It became evident that it would be desirable to parallel 
this engine development with an aircraft design which 
would provide a tactfully useful employment of the jet 
principle in a carrier airplane. Early in 1943, therefore, 
McDonnell Aircraft was asked to cooperate with BUAER 
in working out a design of this type. 

This airplane was called the XFD, l and became the 
prototype for the Phantom. The first engine was then 
in the preliminary stage only, and i~ was not until late 
in 1943 that the first reasonably complete engine installa, 
tion drawing became available. (This ~eveloped into 
the W estinghou~ 19/8 turbojet.) 

DESIGN POLICIES 
"At an early stage it was decided to follow two funda, 

mental design policies throughout the development. First, 
the airplane was to be designed on a conservative basis 
in every respect, except for the engines and special fea, 
tures dictated by the use of these engines. Second, when 
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a close decision arose between a design that . was simple 
to build, operate, and maintain, and one that was more 
complicated although somewhat more efficient on paper, 
the simple one would generally be chosen:" 

MILITARY REQUIREMENTS 
"In a more conventional case it would be common 

practice to begin by tabulating the required military 
characteristics on the basis 9f previous attainments with 
similar fighters, and extrapolating in the directions where 
combat experience had indicated the greatest needs. The 
designer would then call upon previous experience wit'1 
the effects of power loading, wing loading, span loading, 
and drag loading, and could soon have a reasonably close 
first approximation of gross weight, wing area, engine 
size, and number of engines needed. In this case, how, 
ever, military requirements had to depe~d to an unusual 
degree upon what was feasible to accomplish. The gross 
weight, engine size, and number of engines were yet to 
be determined. 

"The tactical mission first assumed was defensive com, 
bat air patrol operating from a carrier and patrolling at 
15,000 feet over or near the carrier. The specific fuel 
consumption was calculated and found to be appallingly 
high, judged by the usual lb. per hp.-hr. standards, partic, 
ularly when flying at low speeds. As the design prog, 
ressed, however, it was found that . carrying large quanti, 
ties of fuel was less critical than at first believed." 

Since the thrust available at takeoff speeds with a jet 
engine is considerably less than would be available on 
propellor,driven fighters, trouble was expected in the exe, 
cution of a takeoff from a carrier deck. Three means for 
augmenting the takeoff power were considered: (1) In, 

A cutaway view of the Phantom showing the two Westing• 
house 19B a.icial flow tuTbo jet engines. 
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jection of ammonia, or some, ot4er fu~ and · ;r_efrlgerant, , 
into the intake in order ·to ma~ it .p6ssible {to burn more . 
fuel without exceeding the t:e~per~tu~e limits made nee- · 
essary by available metals. This was discard_ed when 
it turned out that ammonia injection has a number of ob, 
jectionable characteristics. (2) Use of powder rockets 
· to augment the takeoff thrust. (This · introduced a sup
ply problem.) . ( 3) The use_ of flush deck catapults. This 
latter method was found to be the most · feasible, as it 
wa~ already in wide use by the Navy in the Pacific war. 
It has now been. learned that· takeoff without any assis, • 
tance is as good as the takeoff of some of the heavier types 
of carrier aircraft. 

"Some concern was felt over the ability of a jet 'plane 
to take a '\vave,off," and pull up and go around. Re, 
cent carrier trials with the Phantom have ·been fully satis-. 
factory in this res~ect, however." 

The actuai size of the airplane was anotht:r fundamental 
con~ideration~ as it is desirable to carry, as many planes 
in the limited space· available on a carrier as possible. It 
was assumed -that -the Phantom would carry one pilot _ and 
four .50 cal. guns, being designed as a minimum 11ize 
fighter still capable of ·doing the job. The gross weight, 
wing area, and engine thrust were allowed to fall where 
they might. 

The initial conception of the airplane was to employ 
six ~ngines of 9.5 in, diameter, providing a ·static thru~t , 
estimated to be between 275 arid 340 lb. each. A com,. 
parison of· 6, 8, and 10 engine arrangements was made, 
and consideration of the use of two 19 in. engines. It 
was found that abbut 300 lb. could be saved by the use 
of two 19 in. engmes instead of the equivalent eight 9.5 

in. engines. A number ' of other COl)Siderations also 
pointed to the desirability of two engines rather than 
some greatermimber, and it was finally decided in favor 
of thetwo 19 in. engines. · _Advantages of a two engine 
arrangement over one engine are: (1) Better reliability 
(2) Greater cruising economy (3) More efficient ·air 
inlet (4) · More efficient jet outlet. · 

Several considerations concerning the arrangement ot 
the two engines were investi~ated. Various _ arrange, 
ments of nacelles along the wi.ng were studied, and also 
the possibility of placing both engines inside the. f~lage. 
Placetne:rit of.tht engines in the wing ·toot ~tlets was only 
c6tisidered ' ~fter the other . arrangements. ~ere tried ·and 
found ·wantiµg. -- After extensive testing in· win'd ninnels 
the final design was a.greed·\,pon. This final design is , 
ws~aF¢4.tJ;iat there: i.s no local sepat-atjon· at ~ny ve~odty 
ratio honnally . eiicou~ter.esl: . . . Th~ . inlet . and duct to, 
gethet ptovide ·a raii.1 reco~ery 11) el(Cl!&S .· o_f 99 % s~ _that 
!-,6th :i.ni1!t atid exhaust losses· are -effectively elinrihated 
witl( this i~stallation. · · · - · -· · - · 

· I 

''.Other incidental advantages in the use <>f l:arge win6 
fifleis° ar¢: .. (l) .Improvement- rif wing rigidity ;oy- the 

addition of \ving depth ;it ·the •point oLnaximu~ wing 
. bending; (2) Additional depth available for the housing 
o( landi~g gear." 
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,, 'contact the fus~lage _ skin. .,Pdi;ther tests.; have ahown '~ 
the engit\es ' m~y J,e 4fyly pliced ~ven ,, farther· iiiboatd. 

'The Phantom. on the carri~r dee~ of the Franklin D. -Roosevelt. 

POWER PLANT INSTALLATION 

· . The engines were located as dos~ to . the fuselage as 
was thought to be safe without permitting . the jet _ to 

The thrustline is: so close to the cent_erline of the air• . 
plane that stopping one . engine in . flight requires but a 

very small rudder tab adjustment. F~ght tests have -shown 
that the Phanto1:11 can . actually take off . with only -one 
engine, in itself . a remarkable _ demonstration for a multi, 
engine aircraft. 

"The engines were located somewhat above . the orig, 
inal wing chord plane vertically for two reaso.ns. . First, 
this made it possible to use a shorter main landing gear; 
and, second, it made it· possible to keep tht! '. lower surface 
of the _wing straight in the region of the landing flap 
and thus considerably simplify the flap structure. Long• 
itudinally the engines were . placed as far forward .a.a the 

· wing beams would permit. · This was -done · for the pur, 
poses of balance even though it required that 19 . in. 
extensions would be added to engine tail .-pipes.'.' 
-. The power plant _installation itself is unusual for its 

simplicity. The engines -are supported by four links, 
placed in such a manner that a deflection of the wing 
merely. moves the engines vertic.ally by a slight..,amount. 

The- links are designed to resist lqngittidinal loads, and 
thus take moments about the vertical and lateral axes. 
Such moments are of considera.ble . magnitude, due largely 
to gyroscopic ~ffects.' In the - production version, _the 
e~gines are removed by unbolting the lower ~ember of 
the rear wing beam and dropping the engine vertically 
onto a bomb dolly adapted to the purpose. 

A shutoff butterfly valve is provided in the inlet duct, 
which is normally open. _ It is closed when. one engine 
is shut off for cruising to reduce drag oth7rwise involved 
in windmilling the inoperative engine. T-.he drag redJJC~ 
tion is. sufficiently pronounced so that in flight :tru: pilot 
can s~ _.the airspeed indicator increa~ or decrease as . the 

(Continued on Page 16.) 
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So You Want To Be An Inventor 

So you want to be an inventor? Perhaps even your 
dreams are filled with visions of handsome royalties and 
immense wealth racing toward your arms. Or maybe 
you just have the urge to make something new. 

However, if you are among the majority of inventors, 
or would-be inventors, your object is money. Our Pat
ent Law recognizes the powerful incentive that money 
has for inventors, and it makes provisi~ns to give the 
ir: ventor certain intangible rights and obligations. You 
are given the sole privilege of making, vending, and us
ing your patented invention, as long as the making, sell-

, ing, or using does not infringe upon another inventor's 
patent rights. 

Now let us suppose that you have invented the world\; 
best mouse trap. You are very happy, and plan to sell 
your invention and obtain immense wealth and fame. 
Naturally, you assume that a sale will be easy, since "the 
world will beat a path to the door of the man inventing 
a better mouse trap." So you wait patiently for the 
path to be beaten toward your door. Perhaps you are so 
confident of i:he inevitable throngs of prospective pur
chasers that you set up a soda-pop concession in your 
living room. 

During the first day not a single buyer visits your 
home, so you decide to set up a beer concession as an 
added inducement. The second day Mr. Smith, a sales
man for Fuller brushes arrives, sells you a set of brushes, 
looks at your mouse trap, and drinks up your beer-but 
still no sale for your mouse trap. 

After several months of fruitless waiting, you decide 
upon action. Taking several samples of your new mouse 
trap with you, you start a door-to-door sales campaign. 
After the third day of this, you succeed in selling one 
mouse trap. 

By now you are becoming depressed, and as you sit 
on the park bench bemoaning your plight, a little man 
comes up to you and serves you with a subpoena. "What 
is this for?" you ask, surprised and bewildered. 

The little man smiles and answers, "You are making 
and selling a mouse trap that has already been patented."' 

"But," you protest, "I invented it." 

"Have you patented it?" asks the little man, who 
instantly exclaims, "Of course, you haven't; but Mr. 
Smith_ has!" 

"But I did invent this one six months ago," you reply 
and then remember Mr. Smith, the Fuller Brush salesman 
to whom you showed your invention. 

"Can you prove it?" asks the man. 

"Well, no," you say, wanting to find Mr. Smith and 
choke him. 
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"My client has proof that he invented it four months 
ago. You're just plain out of luck, pal," he says and 
,✓alks away. 

You seem to have come to the end of your rope, and 
you contemplate "ending it all." But wait! You have 
another idea for a super mouse trap. This time you will 
be more careful. No one shall steal this invention, you 
assure yourself. So, you start checking on how to pro
ceed with an idea that you eventually hope to patent. 

If money is your objective, and it probably is, you 
n-.ust first consider the market for your super mouse trap. 
Mr. James, your prospective buyer, and at present manu
facturer of a not-so-super mouse trap, will most likely 
consider the following things: 

Is your new mouse trap enough of an improve
ment to warrant replacing the old model with which 
the public is familiar? 

How about the cost of replacement of dies an<l 
machinery, as well as lost production time? 

Will the new mouse trap cost more to make than 
the old one? 

Have the patent specifications and claims bee:1 
written, so that infringement trials will not be likely 
to arise? 

Does your patent cover enough territory so that 
another company will not be able to start manufac
turing a mouse trap similar to yours? 

After inspecting the above list, you probably feel 
that Mr. James will veto your idea and continue manu
facturing his old style not-so-super mouse trap. A little 
further investigation will show you the added hopeless
ness of your position. During the 1930's there were over 
450,000 patents granted. for inventions; but we all know 
that there were not very many new millionaires du.ring 
this depression period. In fact, only about one half of 
the patents granted even began to pay for the expense 
of having them patented. Even this, howev~r, does not 
thoroughly discourage you. You are convinced that your 
invention will easily find a market, if you can keep from 
having it stolen from you. 

The fruits of your research yield the following proce
dure of safeguarding: 

Step 1:-Write it down. Upon conception of an 
idea, write it down. Make a sketch if possible, showing 
the principle and one or two modifications incorporated. 
Describe the idea in such a way so that it is understand
able. Sign and date each sheet. Any additions to these 
papers can be made in a different color of ink, along with 
the new date. But then the problem arises of · "What 

(Continued on Page 14.) 
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Engine. Sketches 
With St. Pat's week over and only two more issues 

of the Shamrock to go to press, we take pleasure in pre, 
senting two of our last four personalities for this school 

year. 1 :, 

First is John "Jack" Leuck, chairman of Attendance·, · 

for the Engine Club, a member of St. Pat's board . and 
a member of the Executive Council of the Eagil\Cf'. 9 ,!ub. 

Jack was born June 19, 192f, in Maryvill~, Missouri, 
which is located about 100 miles north of Kansas City. 
Maryville boasts a population of 5 500 people, and the 
Northwestern Missouri State College -i~ located there. 
He finished high school in Maryville and attended th•~ 
State College whe~e he was enrolled in pre-engineering. 
He came to Missouri University- in September 1942. 
After four months he enrolled in a much larger organiza, 
tion, the Army Air Forces. He was sent first to Chicago, 
Illinois, with the Air Corps Radio School and was later 
transferred to Scott Field, Illinois, where he was grad
uated '• from this course of training. Then he was sent 
to Ft. Myers, Florida, for Gunnery training. He went 

Jack Leuck 

overseas with the Ninth Air Force in England . and 
France, where he served as radio_ OJ?erator and gunner on 
a B-26. Jack has eleven months overseas Cluty and 66 
combat missions, but he says nothing happened, nothing. 
at all. He came back to the States and ~as discharged 
at Jefferson Ba~racks in June, 1945 with 119 points. 

After two months vacation· Jack entered Missouri Uni, 
versity _ with the intention · of -beginning · where he left 
off befcire the war. ;- As a junior he entered the Electrical 
branch of Engineering in September, 194,. Jack chose 
this particular branch of engineering because he was in
terested in Ham . Radio in · high sc~l and his Army 
experience gave him added incentive . to continue this 
work. 

APRIL. . 1947 

By ..AF,:N:OLD A. PR'YOR, E.E. '48 

He is single, d~tes occasionally when fime will allow. 
He is serious about his studies, as is necessary in-this type 
of _work. He intends to graduate in June of '48. Jack 
is ·5• 4" tall and weighs 120 lbs. He has thick, brown 
curly hair; hazel eyes and a r:iice smile. He has no par, 
ticular plans after graduation, . but we know he will do 
all right · wherever · he goes. 

Russ Archibald 

-
Our second presentation, Russell D. Archibald, is a 

junior in Mechanical Engineering. He hoh;k member, 
ships on several Engine Club committees . and writes for 
the Shamrock; his article on the "Phantom" can be seen 
in this issue. 

He was botn in President' Truman ;s home town, Ip.de, 
. pendence, Missouri.· He didn't stay there long but 

moved first to St. 'Louis;_ then to New York, to Canada, 
and finally back to ,St; Louis where he finished High 

· School. He came to Mizzou in September o( 1941 and 
entered Chemical Engineering. ~e studied two years 
in this. field before · joining the Flying Cadets in February 
of 1943. Russ took his training in the Central flfing 

. Training Command, eating Texas sar:id ,md Oklahoma 
dirt for the full nine months. (He says thQSC ·who were 
unfortunate enough to be in that Com~and will sympa
thize with him.) He graduated and was sent to Lubbock, 
Texas; Jo fly, (:>47, C;60 and A-25 · airplanes towin~ , 
gliders frairiing glider pilots. When he applied for· over, 

· seas service he ~as sent to Panama to fly for the 20th 
Trpop Carrier Squadron. After one year of this, he was 
transferred to Talara, Peru, to fly provisions to the differ
ent outposts there. This seems like an unusual place for 
a man to meet his wife; but the place is not important if 
it is th~·.right .girl. Mario~•s father is. an oil man work• 

, (Continued on Page 14.) 
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KNIGHTS OF ST. PATRICK 
By WARREN SMI'TH, C.E. '47 

For the past forty,two years, the knighting ceremony 
has been a part of the St. Pat's week celebration. At that 
time, our Patron Saint, St. Patrick, bestows the honored 
knighthood upon his loyal and faithful followers. Each 
year this ceremony has honored deserving seniors who 
have met the requirements for knighthood, and have 
worked faithfully during annual celebrations. 

There are several degrees which may be bestowed upon 
the deserving. starting with the KNIGHT OF SAINT 
PATRICK degree, which is awarded to seniors who have 
attended at . least sixty per cent of all tlie meetings of 
the Engineers Club, and who have worked at least ten 
hours per year for St. Pat. In addition to this, Engi, 
neers Club dues must have been paid each year. 

Th~se who ~a~~ shown special merit by outstanding 
work m the activities of the Engineers Club are awarded 
with the degree of KNIGHT OF · SAINT PATRICK 
Cum Laude. Of these students, five are chosen each yea; 
for the most coveted honor, KNIGHT OF SAINT 
PATRIC~, Magna Cum Laude. This is the highest 
_honor which a student engineer may receive. 

This year a few of our outstanding faculty members 
will be awarded the degree of KNIGHT OF SAINT 
_PATRICK, Summa Cum Laude. · 

One of those to receive this honor is Dr. Henry E. 
Bent, Dean of the Graduate School at the University. 

_Dr. Bent was born in , Oglesby. Illinois, a small coal 
mining community in northern Illinois. After high school, 
Dr. Bent attended Oberlin College at Oberlin Ohio and 
there received his Bachelor's degree in che~istry.' He 
then spent two years doing graduate study at Northwest, 
ern University and received his Master's degree in or, 
ganic chemistry. In 1926, Dr. Bent received his Doctor's 
deg~ee i~ physical chemistry from the University of 
Cahforma, and then began work as an instructor first 
in general c~emi~try and later in physical chemist;y, at 
Harvard University. · 

In 1936, Dr. Bent became an instructor in chemistry 
here at Missouri University, and in 1938, he became Dean 
of the Graduate Faculty. His industrial experience has 
be_en confi11:ed to summer work and includes two years 
with the Big Ben Clock Works as an analytical chemist 
and . one summer as a research chemist for the Redmanol 
Company, later a subsidiary of the Bakelite Corporation. 

Dr. Ralph L. Scorah is another faculty member to 
receive the degree of KNIGHT OF SAINT PATRICK 
Summa Cum Laude. ' 

Dr. Scorah was raised in Indiana and Ohio, and at, 
tended college at Purdue and at Illinois. He has worked 
as an engineer with the Cincinnati · Milling Machine 
Company, the Union Gas and Electric Company, and 
the Northwest Engineering Company. 

Dr. Scorah taught engineering at Illinois and Stanford 
before coming here in 1935'. 

In addition to his teaching duties, Dr. Scorah finds 
time for his hobbies, and would like to have a chance to 
engage in his favorite sports, which are sailing and moun, 
tain climbing. 

The third professor to become a KNIGHT OF SAINT 
PATRICK, Summa Cum Laude, is Dr. Gustaf E. Wahlin. 
Dr. W ahlin was born in Minnesota but soon left to live 
in Kansas, obtaining his Bachelor's degree from Bethany 
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College in Kansas. His next three years were spent as 
a graduate ·student at Yale University, and he received 
his Doctor's degree there in 1906. He then became an 
instructor at the University of Iowa and later at the Uni, 
versity of Illinois. Dr. Wahlin spent part of 1913 and 
1914 as a student in Germany and then returned to 
Illinois. He started his work at Missouri University in 
1924. 

This year St. Patrick will also honor our well-known 
librarian, Mrs. Margaret Moore, who will become an 
HONORARY LADY OF SAINT PATRICK. Mrs. 
Moore was born here in Columbia. After graduating 
from Hickman High School she started work at the Uni, 
~ersity, taking time off between her sophomore and jun, 
10r years to teach at Gillaspy School in rural Boone 
County for four years. 

In 1939, Mrs. Moore received her B.S. degree in Edu, 
cation, majoring in mathematics and science. Since 1939 
she has been serving as librarian for the College of Engi, 
neering. During the 1943-1944 term, she was an instruc, 
tor in mathematics, teaching members of the Armed 
Forces on the campus at that time. Mrs. Moore is a 
member of Sigma Pi Alpha, and is now president of Pi 
Lambda Theta, both honorary groups in the field of edu, 
cation. 

Her main hobby is experimenting with photography. 
However, she says keeping house, sewing, and cooking 
are special side lines. 

In addition to the honorary degrees above, the follow, 
ing men to receive knighthood are: 

KNIGHT OF ST. PATRICK, Magna Cum Laude 
William E. Herzog 
Eugene Wilson 
Dan W. Miller 

(Two others will be announced later from those 
now Knighted Cum Laude) 

KNIGHT OF ST. PATRICK, Cum Laude 
Jack Stephens Schupp 
George William Pritchard 
James E. Spencer 
Samuel C. Berry 
James E. Eberhardt 
Thurman M. Kelso 
Jean Jacques Sweeney 
Jerry W. Harlan 
H. W. Hazen 

KNIGHT OF ST. PATRICK 
Charles L. Parish 
Warren F. Smith 
Joe Olin Meals 
Fred R. Frizelle, Jr. 
Walter F. Baker 
Edgar Lee Lamar 
Joseph L. Stark 
Joseph H. Wachtel 
Larry Struttman 
Robert F. Dutton 
Everett R. Cartmill 
John W. McKiernan 
Roy C. Meyer 
Robert F. Lloyd 
John Hugh Morris 

men 
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·nERE'S a new kind of pipe. It carries 
microwaves. It began to take shape in 

college. 

A student was . experimenting with the 
transmission of very short radio waves over 
wires immersed in a trough of water. The 
waves travelled along the wires as ·expected, 
hut then he discovered a second set of waves 
in the trough-a set dependent not on the 
wires, but guided by the trough itself. 

Several years later this student, then a 
scientist at the Bell Telephone Laboratories, 
became interested in the transmission of 
microwaves. He recalled his college experi
ment. Could a metal sheath he substituted 
for the trough? Would such a pipe line carry 
high frequency radio waves with greater 
efficiency than an ordinary line? 

It could and it would: hut the wave lengths 
available required pipe lines that were 
too bulky to h'e practical. Electron tubes 
were soon developed which generated shorter . 
waves ••. waves which made it possible to 
use pipe lines of smaller, more manageable 
size. These pipe lines, known as wave• 
guides, proved indispensable to radar in war. 
Now, with the invention of accessories to 
serve as coils and capacitors of wire circuits, 
waveguides are becoming an even more 
important part of our radio telephone and 
television systems. 

Such men as this young scientist whose 
keen minds '?an recall early observations and 
apply- them intelligently to new problems 
will find telephony a fascinating and a re
warding career. 

There's Opportunity and Adventure in Telephony 

BELL TELEPHONE SYSTEM 
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QUEEN OF LOVE AND BEAUTY, 1947 

(Continued from Page 5.} 

her blonde hair and bright hazel eyes, she has proved 
conclusively the old saying that "Gentlemen prefer 
blondes" (Ahem) . She stands 5 feet 4 inches tall, tips 
the scales at 110 pounds, and is 19 years old. 

Jackie is a junior at the University of Missouri, with 
a major in chemistry and a minor in dietetics. St. Pat 
was pleased to hear that his 194 7 Queen of Love and 
Beauty was majoring in a science. We wager that more 
than one freshman engineer struggling with his chem
istry will also get ideas when he learns this fact. Since 
Jackie attended Central College in Fayette for two years, 
she · is now in her second semester at M . U. and a pledge 
of Pi Beta Phi sorority. 

In her spare time from her schoolwork, Jackie is pledge 
song leader of h~r sorority. She was also a member of 
the Pi Phi cast in the Savitar Frolics this year. Her 
principal hobby is music, special interests being voice 
and piano. She professes equal loyalty to both classical 
and ~wing music. She was a member of the Central 
College A Capella Choir which toured southeast Missouri 
last year. She says that she loves to dance, and used to 
do quite a bit of tap dancing at the tender age of eight. 
She also enjoys sports and fishing when she has time for 
them. Her favorite bands are Tex Beneke and Tommy 
Dorsey respectively. 

Jackie says that her future is not planned definitely 
as yei:: Her main ambition after graduation is to be an 
airline hostess for a while at least. She also plans to get 
married · "sometime," but she says she has no particular 
fellow in mind at the present time. (Hmmm) 

One of the four attendants to our Queen is Corinne 
Sartorius, a fresh~an in the school of Business and Public 
Administration. Corinne, a pledge of Zeta Tau Alpha 
sorority, comes from St. Louis where she graduated last 
year from Roosevelt High School. She is 18 years old, 
weighs 102 pounds, and is 5 feet 2 inches tall . Her light 
brown hair is well matched by her deep brown eyes. 

Corinne was secretary of her senior class last year, and 
is now pledge treasurer of her sorority. Her hobbies in
clude collecting records and postcards. She has about 
1000 of the latter received from all over the country. 
She likes sports, particularly swimming, hiking, and base
ball. She says she loves to dance, and her favorite band 
is Tommy Dorsey. Besides being unusual in many other 
ways, Corinne is a triplet. Her two brothers are also 
freshmen at M .U. this year. 

As for her future, Corinne wants to go into the business 
world to buy and sell materials, clothes, etc. She also 
wants to get married "sooner or later." 

Another attendant is Millie Adams. a brown-eyed 
brunette from Perryville, Missouri. She is 20 years old, 
5 feet 3½ inches tall, and weighs 122 pounds . . She is 
a junior at M.U. majoring in art with a minor in textiles. 
She is a pledge of Alpha Phi sorority. 

Millie has gone in . for a number of extra-curricular 
activities in her 2½ years at Missouri. She was Home
coming Queen Attendant last fall. She is a member of 
Tiger Claws, and is an active participant in sorority sports, 
particularly volleyball and badminton. One of her prin
cipal hobbies is collecting buttons. She now has over 
2000 of every description, which vary from 0.096 to 
3.011 inches in diameter. If any of ye loyal sons of 
Erin are down to your last penny after buying that St. 
Pat's corsage, see if it was minted in 19 3 3. Millie has a 
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collection of pennies, one of every year from 1886 to the 
present, with the exception of 1933i She is a real out
door girl, .and likes to fish and frog hunt. Her favorite 
bands are Stan Kenton and Guy Lombardo in that order. 

No doubt there will be disappointment in the ranks 
of the eligible males, but Millie plans a career in fashion 
design. She would like to design covers, etc., for fashion 
magazines, or design dresses for her own shop. 

Gay Feldhahn, another attendant to our Queen, is 
from Independence, Missouri. She is 20 years old, has 
blonde hair·· and green eyes, stands 5 feet I¾ inches tall, 
and weighs 111 pounds. An active of Gamma Phi }3eta 
sorority, she is a psychology major in her junior year. 
She hopes to continue work in clinical psychology in the 
future, and would like to get a job in a clinic in Chicago. 
She also plans to get married "sometime." 

Gay came to M .U. as a sophomore after her freshman 
year at Graceland College, Lamoni, Iowa. _ Though she 
is an associate member of Psi Chi, honorary psychology 
fraternity, her extra-curricular activities prove her ver, 
satility. She is vice-president of her sorqrity, member of 
Swim Club, and a member of a Read Hall Committee. 
She was also Maid to the 1946 Eagles and Anchors Queen. 
Her favorite pastimes include classical and swing music, 
dancing, and readiqg. She likes all sports, and specializes 
in long distance swimming and tennis. She has done 
quite a bit of traveling, and hopes to do more in the future. 
Her favorite band is Stan Kenton. 

Marty Stephens is a blue-eyed blonde attendant · from 
Shawnee, Oklahoma. A pledge of Kappa Kappa Gamma 
sorority, she is 20 years old, 5 feet 6 inches tall, and 
weighs 115 pounds. She graduated from Christian Col
lege last spring where she was a member of Phi Theta 
Kappa and Delta Eta Chi honorary fraternities. She is 
now a junior majoring in psychology at M.U. She plans 
to get married upon graduation. 

Marty has a number of extra curricular interests to 
prove her all-around ability. In high school she was a 
member of the National Honor Society, and a member 
of student government. She was Queen of football and 
basketball and Hi-Y Sweetheart at Shawnee High. Here 
at Missouri, she was one of the finalists for "First Lady" 
at the 1946 Presidents Ball. She works on the Savitar, 
and was in the University Style Show in 1945 and 1947. 

As for hobbies, she has her own private _pilot's license 
and en joys flying a great deal. She also likes horseback 
riding, and has her own horse, "Sugarfoot." She has 
won ribbons in St. Louis and Christian College horse 
shows. She says that her favorite band is Tex Beneke. 

Engineers, you have a right to be proud of your 194 7 
Queen of Love and Beauty and her four lovely attend
ants. Beautiful and talented, they are worthy of the 
honor of reigning with good St. Pat, and deserve the 
admiration of all. 

~'48ale 
Chili - French Fries 

Hamburgers 
Delicious Steaks 

Open .6:30 A.M. till 12:00 P.M. 

209 S. 9th 
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"Peerless" Chrome Clad 
Steel Tapes 

WORLD'S 

LARGEST 

PRODUCERS 

OF 

ELE 'CTRICAL 

Rough, tough measuring 
work can't hurt the Lufkin 
"Peerless" Chrome Clad Steel 
Tape. Jet black markings are 
always easy to read. Sturdy steel 
line is covered with satin smooth 
chrome that resists rust and will not 
crack, chip, or peel. For free catalog 
write THE LUFKIN RULE CO., SAGINAW, 
MICH., New York City. 

Bring your Book and Supply Problems to your 

You'll find us friendly and we make every effort to give you the best serv

ice possible in books, supplies, stationery, pens, leather goods, drugs, sports 

goods, tobacco, candy and soda. 

Save your rebates for our 15 percent rebate sale in May. 

Check cashing service ·- Postoffice sub-station - Basement Jesse Hall 
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·so YOU w ANT TO BE AN INVENTOR? 

(Continued from Page 8.) 

ir someone sees it and steals the ideat' 
:::itep i, :-Get a witness. Get someone, two peopie 

prererably, to witness your sketches and descriptions. 
explain, 1t possible, the working idea behind the inven
t10n, and have them sign descriptions and sketches as 
"'witnessed and understood.' · Court action can prevent 
tuet.e peopie trom ·stealing your invention. 

.:ite_p :, :-.1:"etrect your invention. vv one conuuuously 
uu.11 you are either ready to appty ror a patem, or make 
a ,,orn:mg mooet or the mveuuon wn1cn can. be testeo 
uerqre witnesses. lJo not shelve your idea ana cry H 

wmeone et&e gt.ts patent rignts on 1t later, because ll'1-

v t1'i 11U1'i = LA.JN0tl-''aUN + Kb1JU0HVN TU 

J.'Kn~ .L H ... iE. lf your work is intermittent, you mig11t 
ivse pnonty rights to someone more diligent in his errorts. 

J.,Ow consider reduction to practice. H you have an 
idea but nave not reduced your idea to practice, you have 
,.1,oc technically made an invention at a1L if you exer
cise due diligence in attempting !O reduce your idea to 

. practice, a later inventor is not entitled to a patent even .ii 
··tie tmishes a little sooner than you do. 

·1nen you start wondering: ··::;uppose you have invented 
a new type battleship. 1t you had to make a working 
model ot this ship, the cost would be rather high .. , But 
relax, the law considers this . case also. A clear descrip
tion ot just what your invention is, with a drawing if 
this adds to the clearness of description, is called ··con, 
structive reduction to practice." The law considers that 
a properly prepared application for a patent is the same 
as a "'constructive reduction to practice.·' This is a 
'•legal fiction" which is regarded as a legal fact, even 
though not true in the most strict sense. · 

Again you might begin to wonder just how diligent 
"due diligence" is in the reduction to practice of your 
idea. There are so many conflicting theories and legal 
decisions here that your guess seems about as good as 
anyone's. Perhaps "due diligence" means ''the sooner 
the better." 

Now as you continue further, you find some very 
potent "don'ts" that should govern your actions if you 
wish to patent your idea. 

First, don't keep your invention in secret use, unless 
you wish to run the chance of having it "pirated." If 
it is stolen and your use of it has been 100 % secret until 
then, you won 't have a "leg to stand on" in court. The 
man who pirates your invention may even be able to 
obtain a patent on your invention and prevent your us
ing it. 

Don't use your invention in public for more than a 
year and then try to patent it; after a year of public us;: 
the idea becomes "public property" and can be used by 
anyope without your permission. 

Now that you have your idea turned into an inven
tion, you wonder what to do next.· If you so wish, you 
can try to sell it. In fact, you can sell your idea in 
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any one of the following forms, providing you can find 
a buyer: 

l) An embryo idea 
2) An invention actually reduced to practice and dis

closed to others. 
3) An invention upon which a patent application ha" 

been filed. 
4) A patented invention. 
Your prospective buyer, in considering possible future 

trusteeship of the invention will know that ideas are 
often hard to patent, especially if someone else has a 
similar one. Also he knows that a · patent application 
might r.ot mean the issuance of patent rights, and that 
even a patented invention may be in conflict with 
previous patents. 

b spite of this rather gloomy picture, sales can be 
made in all of the above forms, with buyers usually pre
ferring the safest path of an already patented invention. 

W.ost manufacturers can be trusted to be fair in their 
· C:ealings with an inventor, but not always. The best idea 
is to· protect your invention first, before submitting for 
sale by: 

1) Securing patent rights covering the invention, or 
2) actual reduction to practice, or 
3) proof or disclosure to others, and some prior agree

ment with the manufacturer covering compensation 
for ~se of your idea. 

The best protection for your invention is to secure 
· { ull patent rights, so you set about to do this. But here 
you run into the obstacle of legal terminology and tech
nicalities. This is the wise time to see a lawyer. You 
have done all that an inventor is expected to do; now let 
a man trained in patent law handle the writing of the 
patent specifications and claims. And may you live 
happily ever 'after off the sales of your patented SUPER 
MOUSE TRAP. 

ENGINE SKETCHES 

(Continued from Page 9.) 

ing for International Petroleum Co. in South America. 
While at Talara, Russ was the sole owner and opera, 

tor of "Archies Airlines," a somewhat doubtful concern 
that earned the title of "Scourge of the Andes." It 
hauled passengers between the different outposts and did 
quite a business in aspirin and nerve medicine. 

In 1946 he flew back to the States and was discharged 
with over 2000 flying hours to his credit. In May of 
_1946 he married the lovely young lady from South 
America, and in June of '46 reentered Missouri Univer
sity. Upon en~olling at Missouri again he "saw th.! 
light" and transferred from Chemical to Mechanical en
gineering. 

Upon graduation he will go to Aruba, Netherlands 
West Indies to work for the oil company where his wife's 
brother is now employed. With his yearn for travel and 
his fascination for strange places, no ~me knows where 
Russ Archibald will finally settle-least of all, Arch 
himself. 
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You press a button • .You hear a click. 
Light has done its work! 

Essentially, photography is as simple 
as this. That's why taking snapshots is 
so popular with young and old alike. 
That is also why photography is so 
widely useful in business and industry. 

· Nowadays, to reproduce complex 
engineering drawings on metal, plas
tics, or wood, you simply spray the sheet 
with Transfax, lay your drawing over 
it ... and let light do the rest. 

To make photographically accurate 
copies of checks, waybills, sales tickets, 

photography 
~- b · · II IS OSICO y 0 

im~ process 

or other important papers, you just 
feed the documents into a Recordak. 
Light automatically records them for 
you-faster than you can count. 

Could anything be simpler? 

Hardly. It will pay you to learn now 
how the photographic process can be 
used to reduce the complexity-and cost 
-of plant or office operations. Read
ing the bookfot, "Functional Photog
raphy," can-help you find out. Write 
for it. It is free. 

EASTMAN KODAK COMPANY 
Rochester 4, New York 

Advancing business and industrial technics 

Functlonal 
Photography 



HERE'S YOUR CHANCE 

• Do You Have a Camera? 
• Do You Want It? 
• 1£ You Don't We Do. 

RADIO ELECTRIC SHOP 

Brown Derby 

Phone 5409 

116 S. 9th 

So refreshing 

with lunch 

DRINK 

flAOl•MAII ■ le. U. I, PAT, or,. 

Red Sandwich Shop 
Famous for Food 

10 North 10th Street 

· Your 

Refreshment 

Rendezvous 
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PHANTOM 
(Continued from Page 7.) 

valve is closed or opened. It is necessary to provide 
against closing this valve when the engine is rotating at 
high speed, since this would result in the blade stalling 
and would probably damage the compressor. 

"It was expected that it would be difficult to cool the 
engine compartment, but no trouble materialized from 
this source. As part of the devel~pment of the duct 
inlet to give a uniform velocity head, it had been thought 
best to pr<?vide a boundary layer by-pass along the in
board edge of the inlet to drain off low speed air adjac
ent to the' fuselage. This air was merely . led into the 
engine accessory compartment and proved to be ade
quate for cooling. The cooling air was exhausted through 
the clearance space around the engine tailpipe." 
OTHER DESIGN FEATURES 

"A tricycle landing gear was clearly indicated, in 
spite of the fact that its weight is generally greater and 
there had been little experience with this type for carrier 
operation. Preference for the tricycle undercarriage was 
based on the following reasons: 

( 1) It was not known how much the hot jet might 
damage wooden carrier decks if allowed to impinge di
rectly on. the planking during warmup, hence it seemed 
better to have the engines parallel with the deck when 
the plane was at rest. 

(2) For deck landings, clearance was needed between 
the trailing edge of the fully deflected flaps and the ar, 
resting wires when the plane comes in with · the tail well 
down. With the conventional landing gear an appreci, 
ably longer gear would have been needed to insure this 
clearance, thus counteracting the saving in weight affected 
by the use of a tail wheel. 

( 3) lt was felt that the characteristics of the tricycle 
gear ( the nose tending to drop instead of the tail upon 
first contact with the deck) would bi:; particularly bene
ficial in carrier operation. Aerodynamic bounce with 
conventional gear has caused · many a plane to miss the 
arresting wires entirely. This consideration alone should 
be enough to dictate the use of tricycle gears for carrier 
operation." 

With ·the engines necessarily located behind the cen
ter of gravity, it was possible to place the pilot ahead of 
the leading edge of the wing, thus affording an excellent 
field of vision.- Also the long nose which is called for 
provides a place to put the guns where the barrels are 
close to the pilot's line of sight, thus permitting a very 

(Continued on Page 18.} 

Home of perfectly 

Pasteurized 

Dairy Foods. 
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Frequency-Modulation radio reception is virtually free frc,m natural static-even thunderstorms do not interrupt. 

FM Radio-another world 

in li•tening pl•o•urel 

It's as though the orchestra were right 
in the room with you - and_ the room 
suspended in the silence of space. When 
you listen to music over RCA Victor 
FM, you hear FM at its finest. 

Natural static interference ordinarily 
caused by thunderstorms does not mar 
FM radio reception. You·are in a differ
ent, new world of utter quiet where you 
hear. only the lifelike music. Moreover, 
you enjoy the same perfect reception 
day or night. 

The vast experience, .research and 
skills at RCA Laboratories, such as 
aided in the development of RCA Victor 

FM, are constantly applied to all RCA 
products, so that each one is always at 
the top · of its field. 

And when you buy anything bearing 
the RCA or RCA Victor name-whether 
it's a radio (standard, or FM, or both), 
a television receiver, Victrola radio
phonograph, a phonograph record or a 
radio tube, you know you are getting 
one of the finest of its kind that science 
has yet achieved. 

Radio Corporation of America, RCA Building, 
Radio City, New York 20 ... Listen to The 
RCA Victor Show, Sundays, 2:00 P.M., East
ern Time, over NBC. "Victrola" T.M. Reg. U.S. Pat. Off • 

Continue your educafion 
with pay-at RCA 

Graduate 'Eleetrieal Engineers: 
RCA Victor-one ol the world's 

· foremost manufacturers of radio 
·and electronic products- offers you 
opportunity to gain valuable, well
rounded .training and experience
at a good salary with opportunities 
for advancement. Here are only 
five of the many projects which 
offer unusual promise: 
• Development and design ofradio 
receivers (including broadcast, 
short wave and FM circuits, televi
sion, phonograph combinations). 
• Advanced development and de
sign of AM and FM broadcast 
transmitters, R-F induction heat
ing, mobile communications equip
ment, relay systems. 
• Design of component parts: such 
as coils, loudspeakers, capacitors. 
.• Development and design of new 
recordingandreproducingmethods. 
• Design of receiving, power, gas, 
cathode ray and photo tubes. 
Write today to Natiqnal Recruiting 
Div., RCA Victor, Camden, N. ]. 

Also many opportunities for 
Mechanical Engineers, Chemical 
Engineers and Physicists. 

. • RADIO CORPORATION o, AMERICA 
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lhermo1a 
A NAME 'i'O REMEMBER 

And for good reasons: Thermoid is 

geared to meet the day to day prob

lems of the users of its products. By 
limiting itself to a restricted number 

of items, related in manufacture and 

use, Thermoid is able to keep abreast 

of difficulties encountered in the field 

and thus constantly maintain top 

quality. 

The Thermoid line is a quality line. 

Remember Thermoid for BRAKE 

LININGS, FAN BELTS, CLUTCH 

FACINGS and RADIATOR HOSE. 

Remember, too, that Thermoid makes 

a complete line of belting, brake lin

ings and hose for industrial 

and oil field use. 

Write us if catalogs on any of 
these Jines would be useful to 
"o•• in your engineering studies. 
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ANTIQUE-TAN 
MOC-OXFORD 
Extra Heavy 
Rubber Sole 

PHANTOM 
(Continued from Page 16.) 

nearly ideal cockpit arrangement from the combat pilot's 

viewpoint. 

The U.S. Navy has demonstrated with the Phantom 

that a jet plane can perform not only at high speeds, 

where the advantages of jet power are most pronounceo~ 

but can also perform well at the low speeds required for 

carrier operations. 

Tactically-useful jet planes have already demonstrated 

maximum speeds far beyond the ability of planes having 

piston engines. Much larger and more efficient turbine 

(Continued on Page 20.) 

COLLLGE AMUSEMENT CO. 

MISSOURI-HALL-VARSITY 

AMERICA,$ GREATEST STARS 

-IN-

THE WORLD'S BEST PICTURES 

Engine Club Pins 

Magna Cum Laude Key 

ALL TYPES OF INSIGNIA JEWELRY 

-Made by-

BUC~ROEDR'S 
Jewelers For Three Generations 

1015 E. BROADWAY 
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Lots of people like to play jack rabbit. Still, as a way of 
going to work every morning, we don't see much of a 
future for Pogo Sticks. Not even aluminum Pogo Sticks. 

But mention any other means of locomotion or trans
portation and our aluminum "lmagineers" get a gleam 
in their eyes. After all, what is more logical than 
vehicles made of aluminum? Less weight to move. 
More payload. 

We turned our imagination loose on that idea years 
ago ... then engineered our thinking into trains, trucks, 
planes, ships. Alcoa's Development Division has a staff 
of "lmagineers" who think of nothing else but better 

Passenger streamliners, refriger
ator cars, hopper cars and tonk 
cars built of Alcoa Aluminum are 
serving American railroads. 

Alcoa Aluminum is finding more 
and more uses in buses, trucks 
and trailers. Yes, in passenger 
car manufacture, too. 

ways to transport people, products, and materials by 
using aluminum. Actually, we have four separate staffs 
of transportation engineers, one each on railroads, high
way vehicles, ships and aircraft. 

Whatever you do after college, you'll benefit from 
that. If you go into transportation, these Alcoa engi
neers will be working with you to cut costs, speed 
schedules, improve facilities. Or if you choose some 
field of production, they'll be helping to transport 
your materials and finished goods cheaper and faster. 
ALUMINUM COMPANY OF AMERICA, Gulf Building, 
Pittsburgh 19, Pennsylvania. 

Newest thing in shipbuilding is 
the aluminum superstructure, de
veloped by Alcoa with marine 
architects and engineers. 

Ever since Kitty Hawk, Alcoa has 
worked with the aircraft indus
try in developing better alumi• 
r.um for better planes. 

FIRST IN ALUMINUM 
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Adaptable to a wide variety 
of work-holding fixtures, the 
No. 000 enables manufac
turers to cut milling costs. 
View below shows a set-up 
for milling flutes in 4 taps 
simultaneously. 

FOR 

No.000 
PLAIN 

MILLING 
MACHINE 
Details on 

request. 

SUPERIOR QUALITY 
DEPENDABLE SER VICE 
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Say it with Flowers 

From 

STORE 

16 S. NINTH ST. 

GREEN HOUSES 

WEST BLVD. 

Columbias largest growers of choice flowers 

TIGER LAUNDRY 

and 

Dry Cleaning Company 

'''The 'Tiger Can't Be Beat" 

DIAL 4155 

1101 Broadway Columbia 

PHANTQM 
(Continued from Page 18.) 

engines for both jet drive and propellor drive are under 
way in the United States and abroad. Unlike piston 
engir.es, -there is no obvious upper limit to the size or 

, output of the -turbine engines. 

In the aerodynamic design of planes, means are being 
found for breaking thro4gh -the barrier imposed by the 
characteristics of air near the speed of sound. ~xperts 
even look forward to tactical airplanes which will fly 
fai::ter than the speed of sound. Whether the fighter air, 
craft of . the future turn out to be flown with or without 
human pilots, it seems evident that _ as long as there is 
any risk of attack by hostile aircraft . there will be . need · 
for fighters having the maxim'um practicable performance. 
With the help of turbine engines, fighters with ever in--

. c·easing performance are not only possible but will un
doubtedly be developed. 

Fountain Pens of all quality 
makes with the service that 
makes them useful. $1.50 up 
for single pens, $3.25 up for 

matched sets. 

, TNI ~ 

.~ro 
8 S. 9th St.-Phone 6956 

BLACK & VEATCH 
Consulting Engineers 

E . B. Black 

A. P. Learned 

J. F. Brown 

Ed Wilkes, Jr. 

E. L' . . Filby 

4706 Broadway 

N. T. Veatch 

R . E. Lawrence 

F. M. Veatch 

C. I. Dodd 

W. L. Patterson 

A. V. Farry 

Kansas City 2, , Mo. 

THE MISSOURI SHAMROCK 



'l'l,i, IIUJJdgt orlgindlly dli,tdrrd In th, Trt11l011 (Ntw Jtrst1} TimtJ Ailffff'lhtr. 

WHAT DO YOU SEE IN YOUR NEIGHBOR? 
TRENTON BY ORIGIN is a crossroads-a community of people drawn together from 

the four corners of the earth by any one of a number of attractions. 

Being a pan of this growing neighborhood is a responsibility, for its interests are your 

interests-its friends, your friends-its enemies, your enemies. 

There was a time when cities like Trenton were protected against attack by great walls 

and strong gates. Today's assailants cannot be kept out by such primitive methods. 

They come into our midst like invisible Trojan horses, and their only weapons are 

theories and glib tongues. 

Disguised as friends, they reveal themselves only after they have assembled enough 

followers to attack from within; when it is too late for us to do anything about it. 

Their methods are simple: They work with us, agree with our ideals, and sympathize 

with our troubles. When they have won our confidence, when they have succeeded in 

getting themselves appointed to committees, and elected to offices ... they turn upon us. 

Like the amiable tourists, who suddenly donned enemy uniforms, during the last war, 

they attack when we least expect it . .. when we are helpless against them. They usually 

begin by labeling our time-tried leaders with names which insure their downfall- but 

which describe the intruders best-and having succeeded in ousting our leaders, they 

take over. 

Is it too late to do what stone walls and strong gates could not do? Do we want these 

dangerous men in our country, in our clubs, in our unions, in our businesses and in 

our government? 

Let the man who wants to hold office identify himself. Let the man who wants to live 

with us and work with us, reveal his purpos~. Let the man who wants to have a voice 

in our affairs, disclose his ambitions and ideals. 

It is our duty to know our neighbors. We only can trust them when we do. "Good 

fences make good neighbors" and good neighbors make good cities-good governments 

- good unions- good businesses - good citizens. 

JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 

Monufocturera of Wire lope and Strand• Fittings • Slings• Aircord. Aircord Terminol> ""d Air Controls • Suspension Bridges ond Cables • Aerial Wire Rope Sy•t-• 

llectrlcol Wire and Coble • Hard, Annealed or Tempered High and low Carbon Fine and Specialty Wire. Flot Wire, Cold Rolled Strip and Cold Rolled Spring SIMI 

Ski Lifts • Screen, Hardware and Industrial Wire Cloth • lawn Mowen 
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Bullarney 
A New England epitaph reads: "Here lies an atheist 

all dressed up and no place to go." 

Freshman: "I don't know." 

Sophomore: 'Tm not prepared." 
Junior: "I can't, remember." 
Senior: "I don't believe I can add anything to what 

has already been said." 

"I see by the papers that nine professors and one stu

dent were killed in a wreck." 
"Poor chap." 

Boy: "Say, Dad, remember the story you told me 

about the time you were expelled from school?" 
Dad: "Yes.'' 

Boy: "Well, isn't it funny how history repeats itself?" 

A Missouri student arrived at the PEARLY GATES, 

where St. Peter asked him who he was. When he replied 

that he was an Art student, St. Pete ·said, "Go to the 

Devil." Some time later a law student arrived, and upon 

being asked who he was, replied that he was a law student; 

he was told to go to hell. The third Missouri man arrived 

at the pearly gates with his slide rule. When asked who 

he was, he replied, 'Tm an engineer." "Come in, 

Mister. You've been through Hell already." 

When the white man discovered this country the In
dians were running it. There were no taxes. There was 

no debt. The women did all the work. The white man 

thought he could improve on a system like that! 

Straight man: What do girls and golfers have m 
common? 

Rastus: The desire to go around in as little as possible. 

"Now, gentlemen," said the president of the Honey 

Chile baby bottle company, "We have 50,000 of these 

feeding bottles in stock and it's up to you salesmen to 

go out and create a demand for them." 

Engineering is a good deal like golf. The good drivers 

become managing executives. For those whose best shots 

are brassie, advertising offers a goo_d field in case of a 

good lie. Those who approach well find salvation in 

salesmanship. Those who are good on ·the green become 

cashiers and investment brokers. But duffers remain 

engineers. 

Casanova: 
Redhead: 

band." 
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"I want to die with my boots on. 
"Well, put them on. Here comes my hus-

.By FRED REAGEL 

Some husbands are wonderful. Mike has been mar

ried for twelve years and has never stopped being ro

mantic. Of course if his wife ever finds out, she '11 wring 

his neck. 

As a colored doorman ran to open the limousine door, 

he tripped and rolled down the last four steps. 

''For heaven's sake, be careful," cried the club manager. 

"They'll think you're one of our members." 

The reason a lot of girls never get married is because 

they are too biased. Their boy friends get tired of the 

"bias this and bias that" stuff. 

Lawyer: ''When I was a boy my highest ambition 
was to be a pirate." 

Client: "You're lucky. It isn't every man who can 

realize the dreams ~f his youth." 

Wise Guy: "I say old man, what was your idea in 

marrying this woman? Why, she's been married three 
times." 

Unfortunate: "Look here. If you were hiring a 

chauffeur would you want one who had never driven a 
car?" 

A contractor walked past the psychiatric ward of an 

asylum each morning on his way to the office and watched 

one of the inmates go through the motions of winding 

up and pitching an imaginary ball. One of his friends 

finally asked him why he stopped daily and watched the 

screwball go through his act. 

"Well," he answered, "if things keep going the way 

they are on this present job, I'll soon be in there catch

ing for that guy, and I want to get on to his curves." 

1st Con: 
2nd Con: 
1st Con: 
2nd Con: 

"What are you in for?" 
"Rockin' my wife to sleep." 

"They can't put you in here for that." 

"You ain't seen the size of them rocks." 

Mrs. Jones: 'Tm bothered with a little wart that I'd 

like to get rid of." 
Dr. Black: "The divorce lawyer is at the second door 

to the left." 

The bus driver charged a lady full fare (10c) for her 

son. He had on long pants. 
At the next corner a small boy wearing short trouser~ 

paid only 5 c (half fare). 
At the next corner a lady mo_unted the bus and he 

didn't charge her anything. Why? .... 

You have an evil mind-the lady had a transfer. 
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Simplifying Open Wit:e Circuits'· 
by use of Cable Sections 

• Engineering students will be interested in 
Okonite's research publication on the use and 
advantages of insulated wire and cable as 
sections of open wire circuits. Bu!letin 
OK-1019 is available on request. Write to 
The Okonite Company, Passaic, New Jersey. 

LINDSEYS 
JUST A GOOD JEWELRY STORE 

-Featuring-

Keepsake Diamonds 

Elgin, Hamilton, Bulova Watches 

And a General tin~ of Jewelry 

918 BROADWAY 

'APRIL; . 1947 

This new, attractive bottle 
base combined with the 
famous Higgins color card. 
A natural for use right on 
your drawing board. Ask 
for it at your Higgins Ink 
dealer's, 
THE INTEINATIONAL STANDARD OF EXCELLENCE 

ENJOY 

ICE CREAM 

at your faoorite fountain 
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The "Seal of Qual• 
ity", shown above, 
is the yardstick of 
economy in buying 
galvanized sheets. 
It signifies at le.as! 
2 oz. of Zinc per 
square foot! 

The U.S. Bur•~ of Standards. Circular #SO. ,-,ys. ", •• 
by far the beat" protective metallic coating for rust-proqf,· 
Ing Iron or steel is ZINC. Zinc, In the form of gal,-anl&lag, 
protects against rust In TWO WAYS: First, by simple 
coverage. with a sheath· of rust-resistant metal ••• Second, 
by electro-chemical action, or "sacrificial cono■lon:• That'■ 
why Industry has long depended on ZINC to ■top rust-cut 
costs-save materials. Heavy coqtings pay-for ·th• heaTfer 
the coating, the better the protection. the longer the Hnlc:e 
life and the lower the c~st. ' 

FREE BOOKLETS 
WRITE TODAY for these valuable booklets: (1 I Repair Manual on 
Galvanized Roofing & Siding (2) Facts About Galvanized ShHts 
(3) Use Metallic Zinc Paint to Protect Metal Surfaces (4) The 
Zinc Industry-Mine to Market. 

American Zinc Institute 
Room2618 ~5 East Wacker Drive, Chicago 1, Illinois 

-· Pronk. (in .bar): Gosh, that 
· girl's bowlegged! 

Girl (overhearing): That's O.K. 
Bub, a lot of fish have been caught 
on bent pins. 

The censors of college maga
zines are a group of people who 
can get three meanings out of a 
joke that has but two meanings. 

They tell us that in Mexico you 
can get three pounds of sugar, a 
pound of coffee, a quart of whiskey, 
and a wife for three dollars. Prob
ably rotten whiskey. 

Prof: "Your lab reports should · 
be written in such a manner that 
even the most ignorant ca:~ un
derstand them." 

Byrd: "Well sir, wh~t part was · 
it you couldn't understand?" 

"Well, how wii.s · the. burlesque 
dance?" 

"AbdoniinaL" 

With · neck lines getting lower 
and skirts getting shorter it's a 
good thing the modern coed goes 
in' for wide belts. 

BYERS FOR S.G.A. PRESIDENT 
"AN ENGINEER FOR EFFICIENCY IN STUDENT GOVERNMENT" 
Back the "GI" (Greek-Independent) Party Candidates; 

Pres.: Robert E. Byers 
V. Pres.: Marvin Buersneyer 
Treas.: Phyllis Windrum 
Sec.: Charlene Mc;Pheeters 
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For Council Representatives: 
Margaret Westerman 
Bill Henderson 
Martha Alexander 
Sam Lobe 
B. J. Nagel 
Fred Kellogg 
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_Why some things get better all the time 

Hoop SKIRTS AND PRINCE ALBERTS are , only fond memo
ries now. Far smarter the styles of today . . . anq equally 
striking are the constant improvements in the quality of 
clothing. 

There now are beautiful synthetic fabrics, in stunning 
variety-all made possible by chemistry. And woolens, cot
tons and other fabrics are processed and dyed more effec
tively-thanks to special new chemicals, and equipme~t of 
stainless steel. There are eye-catching hat decorations, 
smartly styled footwear, buttons, belts and suspenders of 
colorful long-life plastics. And rainwear of vinyl plastics 
provides new comfort and protection in stormy weather. 

Clothing for just about any occasion is today more at
tractive and more serviceable than ever before ... because 
it is made of things that are basically better. 

• 

Producing better basic materials for the use of science 
. and industry q,nd the benefit of mankind is the work of 
VNION CARBIDE. 

Basic knowledge and persistent research are required, 
particularly in the fields of science and ~ngineering. Work
ing with extremes of heat and cold-frequently as high as 
6000° or as low as 300° below zero, Fahrenheit-and with 
vacuums and great pressures, Units of UCC now separate 
or combine nearly one-half of the many eleme,nts of the 
earth. 

UNION CARBIDE 
A.JV.1J OAR.BON 00.R.Z:,:ORATIO.H 

3 0 EAST 4 2 ND STREET 00 NE W Y O R K 1 7. N • Y. 

__________ ..;... ______ Products of Division& and Units include ---------~-------

LINDE OXYGEN • PltEST-O-LITE ACETYLENE • · PYltOFAX GAS • BAKELITE, KRENE, VINY0N , AND VINYLfrE PLASTICS 

ACHESON ELECTltODES • EVEREADY FLASHLIGHTS AND BATTERIES • NATIONAL CARBONS 

PRESTONE AND TREK ANTJ•FREEZES • ELECTROMET ALLOYS AND METALS • HAYNES STELLITE ALLOl(S • SYNTHETIC ORGANIC .CHEMICALS 



GEN£RAL CTRIC 

INSTRUMENT SPECIALIST 
The Story of 

JIM GOSS 
W HENJames lj .,Goss was grant

ed the Coffin Award recently, 
he received the highest honor the Gen
eral Electric Company bestows upon 
its employees. The story behind the 
award went back to the days before 
Pearl Harbor, when the possibility of 
war was causing Government leaders 
to make seripus inventories of our 
natural tesources. 

These men foresaw a grave shortage 
in the sapphires whjch we imported 
from Europe for instrument bearings. 
Our wartime clem;md, they estimated, 
would be five times greater than the 
European .output. 

It was apparent that we must either 
make synthetic sapphires- an ex
tremely difficult _process, or we must 
find something else. 

Jim Goss, working with other Gen
eral Electric engineers, found that 
something else. Under his guidance 
G.f,. dev~oped the Vee je'Y~l, made 
of a special glass composmon and 
cl\pable of being manufactured by 
practically an automatic machine. As 
a substitute, the, Vee jewels surpassed 
sapphires for certain applications and 
were equally as good for many others. 
They were used in approximately 80 
per cent of our electrical instrumems. 

When he went to work to crack the 
jewel-bearing bottleneck, Jim Goss 
was able to draw upon nine years of 
special studies iq meters a·nd instru
ments at G .E.'s West Lynn, Mass. 
plant. Assigned to the Works Labora
tory there, he specialized in the prob
lems of instrument magnets, bearings 
and lubricants . In 1936, at the age of 
2..8, .he became the Engineer in Charge 
of the Labor-a-tory. 

Next to schools and the U.S.Govern
ment,GeneralElectric employs more 
college engineering graduates than 
any other organjzation. 

Jim Goss became a registered pharmacist at 

sixteen. By working as a relief pharmacist, he 

helped pay his college expenses. 

For his wartime work in \developing a glass 

Ver, jewel to replace hard-to-get sapphires, 

Jim was granted a ·Coffin Award, highest 

honor G.E. can gJve its employees. 

GENERAL.EL 

He found that G.E. has jobs for mechanical as 

well _ a s electrical engineers. On "Test" he 

worked with mercury q rc rectifiers. 

Today Jim is · in cha rge of a <;,-E Works 

Laboratory co nce rned with testipg and im

proving meters and instruments. He is also 

technical assistant to the Works Engineer. 

CTRIC 
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How our research engineers grow plants 
The growing of plants is one of Standard of Indiana's 
chief concerns, and it keeps ow; engineers up to 
their necks constantly in big league problems. For 
ours is a. business of change-it never stands still. 
Always there are new methods, new pr6cesses, new 
produc,ts ahd impro_vements. · 

New structures are required, new units, often ert• · 
tirely new plants. From the time a new plant is an 
idea in a designer's mind until after it is finally 
junked, the research engineer has a vital part. 

It is up to him to develop any neede·d new mate
rials to meet new operating conditions. Tempera
tures may be as low as the -320° F. of liquid nitro
gen or~ high as the 2300° F. of a gas generator. 
Pressures may be high or low and corrosion is usu
ally a problem of major imp~rtaµce. 

The stresses in complicated structures required 
for new equipment frequently cannot be calculated 
by conventional methods of analysis. Research en
gineers, trained in mechanics, must develop, experi
mentally and theoretically, new methods 
to apply to such structures. 

Prior. to the construction of the plant, 
research engineers, trained in mechanical 
and electrical engineering, must study in 
the laboratory such problems as heat tr~-

•r. 

fer, .fluid flow, power reduction, and noise elimina
tion. Later, they will check their theories and ex
periments by tests in the plant itself. 

For checking the physical pa,rts of the plant, new 
ipspection methods-including such glamorous ones 
as the x:-ray and ultra-sonics-will be required. Our 
physicists will develop them. · 

And with the plant in operation, there comes the 
battle against deterioration -into which corrosion 
engineers throw their full weight. It's a fight not 
only to lengthen the life of plants in operation but 
also to discover-even after a plant is junked-how · 
succeeding ones can be built to last longer. 

Research engineering is of prime importance to 
Standard Oil of Indiana. That is why a magnificently 
equipped Engineering Laboratory will be part of 
our new Research Center, now under construction 
close to the Whiting, Indiana, refinery, near Chicago. 

STANDARD OIL COMPANY (Indiana) · 
910 South Michigan Avenue 

Chicago 80, Illinois 



Explosives-an essential 
industrial tool 

poUSTRIAL explosives are 
J. as much of a yardstick 
of industrial progress as sul
furic acid. They are in
volved in the fabrication of 
nearly all the products used 
by man. This year the 
United States will use over 
500 million pounds of in
dustrial explosives. 

The technical problems 
that confront the explosives 
industry are many and va
ried. A measure of this is 
the fact that the Du Pont 
Company manufactures 
about two hundred dyna
mite formulations, each in
tended to do a different job, 
from the slow heaving ac
tion of blasting coal to the 
rapid, violent shattering 
necessary for a hard ore. 

Frank A. Laving, Chemical Engineer, Texas A & M '41, prepares to fire an 
explosive charge Into a chamber of methane or dusty air to test safety under 
conditions found In coal mines. 

A. L. St. Peter, Princeton '37, 
supervisor blasting operation 
Susquehanna River Project, 
lowers a 5½ inch"Nitramon" 
Primer into one of '600 drill 
holes preparatory to blasting 
a pipe line ditch. 

Ranging between these two extremes 
are a large number of intermediate 
grades, including exp}osives· especially 
formulated for agricultural. work, seis
mic prospecting for oil, submarine blast
ing-right down to the tiny charge 
used in an explosive rivet. 

Studies In Laboratory and Fleld 
One of the first industrial laboratories 
for chemical research in the United· 
States, the Eastern laboratory of the 

. Du Pont Explosives Department has 
nearly two hundred chemists, engineers, 
physicists and assistants. There, meth
ods have been developed for measuring 
the power of explosives, the degree to 
which they shatter or pulverize various 
materials, their water resistance, their 
safety characteristics when exposed to 
shock or flame, the composition of the 
gases they produce, etc. As a result of 
studies of the influence of various fac
tors on dynamite performance, it has 
become possible to formulate an explo
sive to meet practically any blasting 
condition. 

In keeping with these improvements, 
the application of explosives has reached 
a .new level of efficiency. Technical serv
ice men, usually mining engineers or 

civil engineers, aid consumers in the 
selection and use of explosives. They 
also work closely with research men in 
solving unusual problems encountered 

• in the field. 

Research-Path to Progress 
A few of the results gained through 
research are: (1) lowering of dynamite 
freezing points by nitrating ethylene 
glycol along with glycerol to diminish 
the hazards of thawing frozen dyna
mites. (2) Production of less hazardous 
dynamites by substituting ammonium 
nitrate partially for nitroglycerine, in 
spite of the greater hygroscopicity and 
lesser explosive power of the former. 
This resulted in dynamites less hazard
ous to manufacture and use . (3) Intro
duction of "Nitramon," a blasting agen t 
containing a high percentage of ammo
nium nitrate as its major ingredient. It 
is equal in strength to the most power
ful dynamites commonly employed and 
yet is by far the safest blasting agen t 
available. (4) Development of explo
sives with a minimum of noxious gases 
for use in confined areas. (5) Numerous 
improvements in the composition, man
ufacture and design of the blasting 
caps which set off'the main charge. 

More facts about Du Pont,-Listen to "Cavalcade of America," Mondays, 8 P.M. EDST, on NBC 
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Aside from these developments in 
explosives and blasting supplies, there 
have been many .accomplishments in 
chemistry and engineering associated 
with such projects as the oxidation of 
ammonia to nitric acid; manufacture, 
granulation and drying of ammonium 

, nitrate; · substitutes for nitroglycerine 
and ethylene glycol dinitrate, concen
tration of nitric and sulfuric acids, and 
,a host of other subjects. 

Questions College Men ask 
about working with Du Pont 

WHAT ARE THE OPPORTUNITIES 
FOR RESEARCH MEN? 

Unusua l a dva ntages in facili t iol'-1 and 
fund s a re a va ila ble t.o me n qu a lified 
for fund8.n1epta l or a p p lied research . 
Investigat ion in the fi e ldR of orga nic, 
inorga niC a nd physical c he mistry, biot.:
ogy, p a risi tology . µl a n1. pathology and 
engineering s u g-gcs i 1.he wide ran g'e of 
a ctivit:ies. \Vri t.e fur book le t. H'f'hc 
D u P ont Compa ny a nd the ·c utlegc 
G ra duate,,, 252 1 Nemours HuilJ in g, 
Wilmington 98, D elaware . · 

PO 
REG. U.S. PAT. O ff, 

BETTER THINGS FOR BETTER L\ ,NG. 
, , , THROUGH CHEMISTRY 
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"A TrENTION, passengers! Fasten your 
./1 seat belts, please!" 
The stewardess stood calmly at the head 
of the cabin. ••Because of adverse flight 
conditions, we are landing at Newark 
Airport instead of LaGuardia." 
Up in th~ nose of the plane, the pilot 
squinted through heavy fog. Slowly he 
pushed the wheel forward and the plane 
headed down into the pea soup. 
Then he saw them. Tiny pinpoints of 
clear light, glinting through the thick 
haze. He guided the plane down between 
the rows of lights and in a matter of 
seconds it was safely on the ground. 
Flying in pea soup is never easy. But the 
wont part of it used to be landing in a 
blinding glare barrage caused by the 

2 

runway markers lighting up the fog. 
During the war a leading manufacturer 
of airport lighting asked Corning to help 
them design a new runway light that 
could penetrate any kind of weather 
without glare. The result was an intricate 
lamp globe which controls the beam so 
the pilot sees the light but not the halo. · 
Corning research has helped aviation in 
many other ways. Newark's big Bartow 
air beacon was made from five special 
glass lenses at Corning. "Black Light" 
lamps and housings that cause aircraft 
instrument panels to glow softly at night 
are aII made of Corning glass, as are ( 
the little glass jewels in _ the instru• · 
men ts themselves. Wingtip lights and 
radio tubes are two more examples. 

Altogether we.have over 50,000 different 
glass formulae. Maybe one of them will 
come to your rescue when you're stewing 

-over some problem in your new job. 
Make a note now to keep Corning in 
mind after graduation. Corning Glass 
Works, Corning, New York. 

CoRNING 
---,---means--

· Research in Glass 
THE MISSOURI SHAMROCK 
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1Jn flrmnrtam 
On March 29, 1947, the University of Missouri, and 

in particular the College of Engineering, lost by death 
one of its most scholarly and inspiring teachers. Professor 
Mendel P. Weinbach for forty-two years devoted him, 
self not only to extending knowledge of those things 
pertaining to the science of electrical engineering, but 
also to developing and molding the minds of young men 
who, in their turn, have helped to bring its benefits to 
mankind. 

Of foreign birth, Professor Weinbach, like so many · 
othe~s of his time, came to America to ''seek his fortune." 

· He did not find this in material wealth; but in a broader 
sense he did obtain it in the high respect and honor that 
his colleagues gave him because of his scholarship, and in 
the affection and trust that remained in tr.e hearts of his 
students throughout the years. 

To the school that gave him his professional trainino
he was a · staunch and loyal friend. He chose to remai: 
at the University of Missouri when opportunities were 
offered elsewhere, not entirely because of material rea, 
sons but because he came to feel that here was ·where· he 
belonged and here was to be his · home. 

Professor Weinbach was born in Forchani Rumania 
on Nove~ber 2, 1881. He received his earl~ schoolin~ 
there and graduated from the Rumanian Lycee in 1899. 
After holding the position of Instructor of Mathematics 
in the Gymnasium of Rumania for one year he came to 
the United States and made his home in St. Louis. He 
attended the University of Missouri and received th~ 
Bachelor of Arts degree in 1904. Continuing .his studies 
he obtained the Bachelor of Science degree in Engineer, 

· ing and the Master of Arts degree in Physics in 1907. 
Du_ring his student years he spent three summers working 
in electrical repair shops in St. Louis, one in the meter 
department of the Union Electric Light and Power Com, 
pany, and another in the electroplating department of the 
St. Louis Brass Company. 

He and Mrs. Weinbach were married in St. Charles, 
Missouri, in 1907. 

Professor Weinbach commenced his teaching career in 
this country as Instructor of Physics in the University 
High School in 1904. In 1907 he was made Instructor in 
Ekctrical Engineerin.g. Promotions followed in 1913, 
1916, and 1923, at which time he was given the rank of 
Professor of Electrical Engineering. 

Early in his career he investigated the electrical char, 
acteristics of fuse wire and the insulating properties of 
oils. The results of his researches were published in 
Engineering Experiment Station bulletins of that time. 
After the first World War he interested himself in the 
field of wire communications and published his first text 
book,; "Principles of Tra1;smission in Telephony" in 1924. 
Indicative of the wide acclaim that it received is the fact 
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that the Bell Telephone Research Laboratories purchased 
immediately about five hundred copies · for its personnel. 
In 19 3 3 his second book, "Alternating Current Circuits" 
was published and received with equal favor. · 

Perhaps Professor Weinbach's greatest contribution to 
dectrical engineering and to those. engaged in this field, 
is his devdopment of the vector slide-rule scales. · Mathe, 
matics and mathematical calculating devices always in, 
trigued him. Late in the 1920's his endeavors to find an 
easy method of calculating vector q~antities, and of evalu, 
ating hyperbolic functions of complex angles, . resulted 
in the vector and hyperbolic sc_ales now used on the log, 
log vector slide rule. This ru_le is now made by Kueffel 
and Esser Company under copyrights sold to it by Pro, 
fessor Weinbach. Only those • who continually meet 
problems involving the solution of alternating-current 
circuit networks can realize the debt owed to him for the 
time and effort saved by these scales. · 

During his career he spent a number of ~ummers in 
consulting work. These included one with the Bell Tele, 
phone Laboratories in· New York City, two summers 
with the Kansas City Power and Light Company, and 
one with Union Electric Light and Power Company of 
St. Louis. While working for the two power companies 
his time was largely devoted to studying problems con, 
nected with the stability of large electrical · power distri·, 

. bution systems. It_ was these contacts that fostered his 
interest in power transmission and distribution, a subject 
that claimed his chief interest since 1940. His latest book 

(Continued on Page 16,) 



The Betatron 

Scientific research in nuclear physics in recent years 
has not only brought out such awe-inspiring develop, 
ments as the atomic bomb, but has led the way for tre, 
mendous advancement in many scientific fields, varying 
from medicine to manufacturing processes. This re
search has brought about more complete understanding 
of atoms and atomic nuclei. 

Of extreme value has been the technique involving 
the bombardment of one type of an atom or nucleus with 
atomic 6r sub-atomic particles. However, in order that 
the normal forces within a nucleus may be disturbed and 
studied, it is a requisite that bombarding particles have 
very high energies, that is, very high velocities. 

Some of the more common particles used for "bullets" 
are the electron, the proton, the deuteron, and the alpha 
particle. Since these particles are electrically charged, 
they can be accelerated by subjecting them to electric 
forces. If an electron travels from a point of low voltage 
to one of high voltage, work must be done on the electron, 
this work being expressed in electron-volts. The energy 
gained by an electron that is allowed to "fall" through 
a potential of a million volts, is one million electron volts, 
or 1 mev. (1 mev is equal to 1.6 times 10- 6 ergs) The 
energy given to the electron is in the form of kinetic en, 
ergy. An electron of 1 mev is at a very high velocity, 
about 95% that of light, which is 186,000 miles per sec, 
ond, or 3 X 1010cm. per second. 

For the study of various types of nuclear interactions, 
energies varying from just a few thousand electron volt!! 
up to hundreds of millions of elect:ron volts are needed. 
Needless to say, voltages producing energies of this mag, 
nitude are extremely hard to generate and handle. How, 
ever, several devices have been developed that deliver 
particles with very high energies, but still with relatively 
low accelerating potentials. Examples are the cyclotron, 
the linear accelerator, the synchrotron, and the Betatron, 
which is the subject of the present article. 

To give an idea of the amount of work being done 
on such devices, the titles of the first five papers to be 
presented at the IRE convention in New York this year 
were : "Particle Accelerators for Nuclear Studies;• 
"Frequency Modulation Cyclotron," "The Betatron," "A 
70 Million Volt Synchrotron," and "The Linear Acee!, 
erator." 

It is the purpose of the present article to discuss · the 
fundamental principles of the Betatron and give a few 
statistics on a 20 mev and a 100 mev unit. 

Betatron Theory 
The Betatron is an electron accelerator, "beta" being 

being derived from beta rays, which are electrons that 
are emitted from a radioactive nucleus. Used broadly, 
a beta-ray is a stream of electrons. 
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By CHARLIE WILLHITE, E.E. '44 

Consider what would happen if the number of turns 
on the secondary of a transformer were increased with, 
out limit. In this hypothetical case, the secondary volt, 
age would also increase without limit. An electron in, 
traduced on the instantaneous positive end of _ the sec, 
ondary would be accelerated toward the negative end 
of the secondary and would receive an infinite amount 
of energy. 

Suppose that the infinite-turn secondary were removed 
but that the electron was introduced where the winding 
had been: It would still be accelerated toward the point 
where the positive end of the coil had been. If it could 
be made to revolve without flying off in some arbitrary 
direction, it would reach an extremely high velocity. 

The Betatron makes use of this somewhat "loose" idea. 
A vacuum vessel shaped like a do-nut or tire is placed 
between the pole pieces of a very large electomagnet in 
which the magnetic flux changes at a very high rate. By 
proper design and control of the .instrument, electrons are 
caused to spiral around in the vacuum chamber and 
reach high speeds. See Figs. 1 and 2. 

MA6N£7IC //?ON 

Fig. 1. Sectional view of a Betatron, showing arrange, 
ment of the magnetic circuit, magnetic coils, and chamber 
in which the electrons are caused •,to spiral. 

The voltage induced in a · turn of a coil is 
E=db / dtX 10-s 

where b is the electric flux through the turn in maxwells, 
t is the time in seconds and E is the voltage in volts. 
Consider Fig. 2. The voltage generated at the outer cir, 
de, or orbit, is given by the formula. If the electric flux 
is directed into the plane of this page and db / dt is posi
tive, the voltage induced will tend to make a positive 
charge travel counter-clockwise or a negative charge 
(electron) tra vet clockwise. If the electrons were in free 
space they would only start clockwise and would fly off 
tangentially. But, if they were also in a magnetic field 
directed into the plane of this page, they would experi
ence a force perpendicular to their velocity, and if this 
force were of the right magnitude they would travel in a 
circular orbit. 
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To satisfy these force requirements, the magnetic in

duction, or magnetic flux density, at the orbit must increase 

at the same rate as the momentum of the electron. 

If the voltage induced in a turn is E, then the voltage 

gradient is E divided by the circumference, 2 pi r. The 

force accelerating the electrons tangentially is the volt

age gradient times the electric charge of the electron. 

f==Ee/ 2 .pi r 

the acceleration: 

a==f/m==Ee/2 pi r m 

where e is the electric charge of the electron, m the mass 

of the electron, and r the radius of the orbit. This force 

is large enough to cause the acceleration in a practical 

machine to be as high as l0H cm. per second. However, 

when an electron is accelerated to high speeds, its mass 

will change as given by the formula 
m==M (1-V2/C2)--½ 

where m is the mass of the electron at the velocity V, M 
the rest mass of the electron, and C the velocity of light. 

Due to this change in mass, the velocity of the elec, 

trnn increases only until it approaches the speed of light 

and then the mass of the electron increases almost linearly 

with its energy, the velocity remaining just less than the 

speed of light. This relationship between electron energy 

and electron velocity is shown in Fig. 3. 

On equating centrifugal force of the electron to force 

toward the center. 
mV 2/ r==BeV or mV==Ber 

where B is the magnetic flux density at the orbit. Thus 

to keep r constant a change in momentum, m V, must be 

compensated by change in magnetic flux density, B. This 

imposes the relationship that if B is O at the orbit when 

b is 0, then at any later time, B at the orbit must be ½ 
of the average B · within the orbit. 

In practice, the varying magnetic field is achieved by 

applying an alternating current of 60 to 600 cps to a 

very large electro-magnet. If the electrons are introduced 

into an evacuated do-nut shaped chamber when the flux 

-- OR81,-

Fig. 2. Illustrates the principle of operation of the 

Betatron. 
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is 0, they will be accelerated for ¼ of a cycle, at which 

time they will be allowed to strike a tungsten target and 

generate X-rays. 

I.O ---
I 

I 
I 
I 

I z 3 4 

Ei..EcTRON EN£R6Y1 MILLION £LecrRON Votrs 

Fig. 3. Graph showing relationship of the energy of 

an electron to the speed of an electron. 

Probably the most important worker in the Betatron 

field is Dr. D. W . Kerst of the University of Illinois, who 

first developed a working model of the Betatron in 1940. 

The first practical unit generated 2.3 mev, lat~r followed 

by a 20 mev unit and then a 100 mev unit. 

The 20 Million Volt Electron Accelerator 

The 20 mev unit is described briefly in "Review of 

Scientific Instruments," Sept. '42. This machine, con

structed through the combined efforts of Kerst and the 

General Electric Company, is now housed at the Uni, 

versity of Illinois. It weighs 3 ½ tons, is 3 ft. high, 3 ft. 

wide and 5 ft. long. 

The coils, excited with 180,cycle power, cause the vary, 

ing magnetic flux which flows from one pole piece to the 

other, and returns through the iron yoke. The magnetic 

circuit is made from 0.0l4 inch silicon steel, and is put 

together in blocks in such a manner that forced-air cool

ing of the core can be accomplished. 

The vacuum vessel, which forms the air-tight orbit, 

is made from two curved cylinders of pyrex. To pre

vent the inside of the glass from charging, and thus de

stroying the orbit, it is silvered in a carefully controlled 

process. 

The injection of electrons from a tungsten filament is 
accomplished only over a small portion of each cycle, so 

that low energy electrons do not interfere with high en

ergy electrons. 

The radius of the orbit is increased at any desired 

portion of the cycle by suddenly changing B, which flings 

the high energy electrons against the target. The output 

of a Betatron is not the stream of electrons, but rather 

the high energy X-rays, or gamma rays, that are emitted 

when the electron beam is allowed to strike a tungsten 

target. 

The magnetic exciting coil consists of but 6 turns con, 

nected to a 700,volt 180-cycle supply. The remainder 

of the coils are connected to a capacitor bank and reso

nated at 180 cycles. The inductance handles 1750 kva at 

( Continued on Page 18.} 
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We -Had Problems Too 

Ken Buchert 

When the Italian peace treaty is signed and ratified in 
the near future, most of the United States occupation 
forces in that country will pull out and head for occupa, 
tion duties in other parts of the world. When this time 
comes, there will be many young engineers who will 
realize the vast amount of experience they obtained dur, . 
ing the occupation of that country. 

Since shortly after V-E day the British 13th Corps, 
made up of the 88th Infantry Division (U.S.), 56th 
London Division (British), and the 6th Armoured Divi, 
sion (British), have been occupying Zone A of Venzia 
Guilia (See Fig. 1). Zone B has been occupied by Yugo, 
slavia. The border between Zone A and B bas been closed 
to e~eryone · except those with special permits to trav; l 
from one zone to the other. All roads connecting the 
two zones are blocked and U.S. and British troops patrol 
the border on , the Zone A side and Yugoslavian troops 
patrol the · Zone B side. 

The 88th Division occupied the sector from Gorizia 
north to Tarvisio and had a few troops in Trieste. The 
_5'6th London Division occupied the section from Go,rizia 
south to Trieste. The 6th Armoured Division, for the 
most part, was held in reserve. . 

The 313th Engineer Combat Battalion, which was part 
of the 88th Division, found itself. in a very peculiar posi, 
tion. The Battalion could not rely on Corps or Army 
Engineers to do the heavy construction work, for in the 
13th Corps only on rare instances could the Royal Engi, 
neers he_calkd on to help out the Engineer Battalion . . As 
a: ,re_1mlt:-;:the ._H3th Engineers fo~nd themselves building 
everything from triple:triple Bailey Bridges . to removing 
mine fields and building baby carriages · for the babies of 
the men of the division. 
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By KEN BUCHERT, C.E. '45 

One of the most interesting features of the work was 
the cooperation that was necessary, and successfully at, 
tained, betwe~n the U.S. Army Engineers, British Army 
Engineers, and the Italian Civilian Engineers. One ' very 
good example of this is shown in Fig. 2. The Gorizia 
highway bridge which · was partially destroyed during 
operations was repaired by adding three 200,foot spans 
of triple-double bailey bridge. The bailey sections were 
originally built by British Engineers, the bridge was main
tained by the 313th Engine~r Combat Battalion, and the 
Italians were reconstructing the old bridge under . the 
bailey sections. 

Some other examples of this cooperation are: The 
Cividale,Cormons road, which was resurfaced-by Italian 
Engineers working for the Allied Military Government, 
while the rock was supplied from a 313th Engineer Bat, 
talion rock quarry and ha1,1led to the work site by U. S. 

· trucks; the many buildings that were rebuilt by U. S. 
and Italian labor using materials that came from U. S. 
Supply Depots and that which was purchased on the 
Italian market; and the cooperation of the British, U. S., 
a,nd Italians in clearing mountain roads of snow and land 
slides. 

It wasn't long after the occupation started when the 
commanding officers and the S-3 (Plans and ·operations) 
of the Engineer Battalion found themselves being called 
on to do jobs for so many different organizations that it 
became necessary for the Battalion to obtain approval of 
Division G-4 (Supply) before accepting any new jobs. 
This meant that all the jobs came from one source. . The 
Engineers found themselves: making road reconnaissances 
for the 13th Corps; building bridges for almost every out, 
fit in the division; repairing buildings for all the divisional 
troops, Allied Military Government, Civilian- Intelligence 

(Continued on Page 20.} 
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Engineer+ Union 
The solution to this problem has been the subject of 

quite a bit of tall{_ in engineering circles recently. Two 
students present their persona! opinions below. 

But, what do YOU thin/{_? 

THE ENGINEER AND THE UNION 

By ROBERT H. SMITH, E.E. '48 

The labor movement and the problems involved in the 
solution of labor-management difficulties has become one 
of the major domestic issues of the day. They were em, 
phasized by President Truman in his "State Of The 
Union" message to the eightieth Congress. It is also true 
that this problem presents itself to \is here as students in 
the College of Engineering, not in our role as students 
but in our future role as engineers. This article is written 
with the hope not of converting you to any one particular 
view, but in the hope that it will stimulate earnest thought 
on the situation. 

For several years now, unions have attempted to union
ize engineers. They have attempted it both with respect 
to membership in a union already established in the par, 
ticular plant and in a union representing only the engi, 
neers. This provokes the question, "Does a qualified 
and efficient engineer need a union to bargain for him 
in the matter of working conditions and pay scales?" 

In 46 of the 48 states qualified engineers are licensed 
by .law. In several court decisions involving whether 
engineers could be compelled to join a plant union, the 
court ruled that engineering is a profession and its mem, 
bers could not be forced to join a unio~ in a closed shop. 
Engineering, as such, is not measured in the number of 
units produced in a certain period of time but in the effi, 
cient use of proven methods, the reduction in the unit 
cost of production, the development of new methods, and 
design of new machines. The engineer, because of his 
duties, is closely connected with the management of a 
plant but he is also associated with the mechanics and 
operators. Without the latter's support a new design, 
process, or machine will not be given a fair trial. Con, 
sequently, since an engineer cannot be forced to join a 
union, he has two alternatives. If he joins the union, it 
pits him, in effect, against management since he may be 
opposed by the union from producing labor-saving de, 
vices. If he does not become affiliated with a union, he 
may remain in a neutral position and retain the confi, 
dence of his employer but not the cooperation of the 
worker. 

The formation of a union by engineers exclusively is 
not necessary. If you, as an engineer, have the qualifi, 
cations, initiative, and confidence necessary to perform 
your duties, you will probably be reasonably compensated. 
The unions as they exists today tend to protect the less 
efficient worker at the expense .of the better qualified. 

MAY, 1947 

? 
♦ 

If engineering is to deserve the recogmtlon and respect 
it receives from the layman, there is not room for the 
ineffective engineer. 

THE ENGINEER AND LABOR 

By ALBERT S. KEEVIL, C.E. (Rolla) '43 

Collective . bargaining among professional engineer 
groups has been practically unheard of until just last 
year, and progress among a group of men that are tradi, 
tionally against organization as a labor union is of course 
slow, but some progress is being made. Engineering so, 
cieties that heretofore have been on a strictly professional 
basis are leaning more and more toward collective bar
gaining as one of their functions, and an endorsement 
of a labor policy has been received from many men prom, 
inent in the field of engineering. 

One of the first indications of the new role of pro, 
fessional engineering associations was the convention of 
seven well known west coast collective bargaining groups 
at Hotel Whitcomb, San Francisco, California during 
October 5, 6, and 7 of _last year to form a national asso, 
ciation for collective bargaining for professional engineers. 
As a result of this meeting a national organization known 
as the National Professional Association of Engineers, 
Architects, and Scientists was formed having seven mem, 
ber organizations with a total membership of about 3,000 
professional men. Also five other professional bargain, 
ing groups have shown interest by having observers pres, 
ent at the San Francisco convention. 

It has been proposed in the new organization that the 
member organizations of the Association have complete 
authority to handle local problems, but if necessary the 
members may join on a zone basis to handle zone-wide 
problems. Permanent officers have not yet been chosen, 
but an executive committee has been chosen to serve un, 
til the Association's first national convention. The pres, 
ent executive committee consists of Sterling S. Green, 
chairman, and Trygve W. Hoff, as vice-chairman who 
both are members of west coast professional engineering 
associations. Another committee has been formed to de, 
velop a constitution and prepare it for ratification by the 
member associations. 

Another step in the direction of collective bargainii1g 
was made by W. W. Horner, President of the American 
Society of Civil Engineers when he suggested that the 
Local Sections of that Society appoint committees to 
study collective bargaining and to pass on to the national 
society any gainful information that might be obtained 
on the subject. Also the Board of Direction of the ASCE 
in its fall meeting in Kansas City adopted a policy rec
ommending changes in the Wagner act in regard to col, 
lective bargaining between employers and professional 

(Continued on Page 18.) 
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Greetings---
From the Class of 1884 

To the Class of 1947 

Mr. 'T. C. Hughes, preside* of the Hughes Engineer, 
ing Company of 'Tulsa, Ol{lahoma has sent St. Pat's 
greetings that he wanted passed on to you. Mr. Hughes 
is eighty-seven years old, perhaps ~ur oldest living engi, 
neering alumnus. His humor and optimism are an in, 
spiration. 

The last of the Class of 1884 sends you greetings: 
Sixty-five years ago under the columns yonder I first 

met the twenty or more bewildered country or small town 
youth~ of the Class of 1884, and sixty-three years ago 
th'ose same boys passed out from under the tutelage of 
this institution down the long row of stone steps between 
those ·columns proud in the achievement of a completed 
ambitton, each in possession of a coveted parchment herald, 
ing' to Jhe world his preparedness to win its favor. 

Chief among the hands that guided them was Presi, 
de~t · Samuel Spahr Laws, among whose achievements as 
I remember was the invention of the stock ticker, by 
which the Gargantuan system of stock gambling · is now 
carried on. Then there was Paul Schweitzer, the man of 
chemis~ry, who thoroughly taught us the fact that the 
atom was the smallest conceivable part of matter, of ab, 
solute hardness, and represented the basic structure from 
which the whole Universe was constructed; a fallacy 
now_ thoroughly exploded. He was a wonderful man of 
iri~nite_ patience, and had the faculty of transmitting 
~hat h~ knew to duff ancf crude minds. 

. Also there was a Mr. Thomas, a professor of physics 

and a . brilliant scientist, who knew so much that he had 
great difficulty in passing that information to weak and 
uni:-esponsi~e brains. For French and Latin we had Pro, 
fessor Fisher, who looked like a Roman, talked Roman, 
in fact, so far as I was concerned, made me decline Ro, 
man, and I think most of the twenty or more did about 
as well. We succeeded in learning what E PLURIBUS 
UNUM stood for arid passed on a scratch, and in French 
what R.S,V.P. meant and got by on that. 
. An engineer has to be an artist, and a Mr. Diehl in
structed us in that endeavor. Most of us became so pro, 
fident with brush and pencil that under his tutelage we 
could · d~aw the outlines of the Party Emblems, so as to 
tell who were Democrat:s and who were Republicans. 
There were more Donkeys than Elephants in those days. 

Finally, there was our own professor of engineering, 
a man who loved his boys, who had human . sympathy 
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for arid with them, recognized their frailities, had some 
of them himself in fact, did not try to hide them, and 
had the faculty of imparting to his students much more 
knowledge than he possessed himself. A man of some 
peculiarities too. Our familiar cognomen for him was 
"The Dish Faced Child of Destiny." He was dish faced 
and believed in his destiny; also a man with some hobbies, 
among which was to have every pupil solve a three-point 
problem. My remembrance of this problem was sym, 
bolical. As I vision it, point 1 covered honesty, integrity, 
and reliability; point 2 repre_§ented loyalty, service, and 
truth; and point 3 represented executive ability, leader, 
ship and imagination. After leaving college those were 
the three points I endeavored to solve. So by solving 
Tom Lowrey's three-point problem symbolically this class 
of sixty-three years ago met the world and m_ade good. 

Then to Professor Ficklin we went for instruction in 
mathematics. I wish to say that to our simple minds this 
branch became more foggy, obscure, and hazy the higher 
we ascended. I well remember my friend Wall's idea 
of a differential was aptly expressed or illustrated by his 
saying it like this--if someone gave him a dollar and then 
took it back, the increment of plutocracy received was 
reduced to zero, but the fact remained that he had had 
a dollar, and that was a differential. I may as well re, 
mark here that those things are still hazy to us. Also 
here, as with the atom of Schweitzer, you moderns have 
messed up our training considerably, Einsteined it until 
a straight line is as crooked as a dog's hind leg. We had 
astronomy but I hive forgotten who showed us the stars; 
I think it was Ur.de Billy Cauthorne. What I remember 
of this science is that the morning star is the Roostar and 
the evening star is the Oystar, and they have not changed 
in the .last sixty-three years. 

Now to the Engineering Class of 1947. I greet you and 
I envy you the sixty,three years to come. We have seen 
vast changes, the kaleidoscope of progress has never 
ceased to turn, and your future will no doubt bewilder 
you and keep you guessing more often and much faster 
than did ours. God bless you, we may yet meet you on 
the moon. We don't know what you are going to try 

or do. 

In conclusion I wish to ·say to the Class of 1947; follow 
us, serve your Nation and society as well as did the class 
of 1884, and your future will be one of hon0r and profit. 

THE MISSOURI SHAMROCK 



Organizations 
ENGINEERS CLUB 

ERIN GO BRAUGH! Another year of Engine Club 
activities has come to an end, and a new one is being 
ushered in. The offices for the 194 7, 1948 administration 
have been filled, and the Engineers' Club is looking to, 
ward another successful year of building good fellowship. 

Many new faces are expected to show themselves in 
the Engineers' Club now that these new men have ex, 
perienced the feeling that goes in making St. Pat's Week 
what it is. Remember fellows, the Engineers' Club is 
your organization-it does what you want it to do-and 
is what you, the members, make it. We · had a lot of 
fun this last year, and we'll have as much, if not more, 
fun this coming year. 

Since a heavy enrollment is expected for the summer 
session, the Club will continue to function throughout 
this season. 

A.I.Ch.E. 

A.I.Ch.E. is now preparing for its annual picnic and 
baseball game in the last of May. This affair will con, 
dude a school year of activities which A.I.Ch.E. members 
will remember as being interesting and worth while. 

A.I.Ch.E. was privileged to hear talks on "Human and 
Labor Relations" by such authorities as Dr. Bauder and 
Dr. McKinney; and "The Chemical Industry, at Home 
and in Germany," by Mr. Holmes, an a'lumnus now with 
General Electric. 

Another highlight of the year was an illustrated dis
cussion of reaction rates and solid catalysts, by Dr. K. A. 
Watson, who was guest speaker in the program sponsored 
by the American Chemical Society. 

Other programs during the year included work in 
St. Pat's activities, smokers, and a number of interesting 
movies on the chemical industry. A.I.Ch.E. is looking 
forward to even greater activities in the coming year. 

ALPHA CHI SIGMA 

The activities of Alpha Chi Sigma have been varied 
and many during the school year of 1946-4 7. This marks 
not only the end of the lean war years, but also the be, 
ginning of stronger student-faculty relationships. 

The March 25th meeting included a highly entertain, 
ing discussion, by Dr. L. B. Thomas, of the "Kix Atomic 
Ring" with the subsequent disclosure of the secrets in, 
volved. 

The meeting of April 8, included the discussion of 
many future activities. A student faculty luncheon was 
planned for April 17 at Harris' Cafe. Plans for a smoker 
for the purpose of meeting new students interested m 
the organization were discussed. 

A brief meeting was held at Read Hall, April 12 to 
provide "camera fodder" for the Savitar photographer. 
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By ED DULANEY, Ch.E. '48 

The April 15th soft ball game. between AXS and the 
House of Elbe was postponed. 

A spring picnic and baseball game between student 
members and the faculty will highlight the activities of 
the fraternity during the remainder of the semester. 

A.S.M.E. 
At the meeting held April 15, plans were completed 

for the mechanical engineers inspection trip and conven, 
tion. The schedule decided upon was as follows: Suw 
day, April 27, inspection trip of the Kahokia Power 
Plant of St. Louis; April 28 and 29, the A.S.M.E. con, 
vention on · the Purdue University Campus in Lafayette, 
Indiana; also on April 29, inspection of the Aluminum 
Company of America plant, the largest extrusion plant 
in the world; April 30, a tour of the Caterpillar Trac, 
tor Company of Peoria, Illinois. 

Missouri's main speaker at the convention was Robert 
W. Baebler who spoke on the subject, "Labor Pains." 
All mechanical engineers who will graduate before June 
1948 were required to make the trip. 

AG ENGINEERS 
After a period of inactivity during the war, the stu, 

dent branch of the American Society of Agricultural 
Engineers became active again last fall. 

A group of students and faculty members gathered at 
the Agriculture Engineering building and reorganized 
the club on October 8, 1946. At this and succeeding 
meetings, the group was built into an active organization. 

With John Cupps as president and Bob George as 
vice-president and program chairman, the club started 
an outstanding series of programs. Professor J. C. Wooley 
discussed the general field of agricultural engineering at 
a meeting November 26, 1946. Many programs since 
then have consisted of talks and discussion by prominent 
men from various fields of agricultural engineering. Mr. 
John Ferguson, a federal · conservation worker, discussed 
the field of soil conservation engineering; Mr. Lee Ford, 
of the Education Division of International Harvester Co. 
and Mr. F. N. Kranick of the Sales Department of the 
J. I. Case Co. discussed opportunities in the field of farm 
machinery manufacture and sales; Mr. Morek, who works 
with the Rural Electrification Administration, discussed 
the opportunities in the field of rural electrification; Mr. 
C . N . Hinkle of the Education Division of Standard Oil 
Co. discussed the opportunities of an agricultural engi
neer working with an oil company. All of these men are 
agricultural engineers who have been very successful in 
their fields. 

Other less serious activities have included a dance, 
participation in St. Pat's week activities, and plans for 

( Continued on Page 16.) 
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Engf ne Sketches 

Dan Miller 

. With the final edition of the Shamrocl{ on its way to 

press we finally cornered a,_ y_o_~11g man wi;.'ve been want

ing to tell you about for a long time. So holster your 

slip-stick, pull up a .;,._,ork bench and listen while I relate 

the past, part of the present and hopes for the future of 

Ye Olde Editor, Dan Miller. 
Dan, as most of you know, is a tall, friendly, blue-eyed 

boy who takes his time doing a lot where so many others 

hurry to do a little. He learned long ago to make the 

most of every minute, in studies, play and social life. 

Consequently he liaS' given a large share of his time to 

activities outside the scope of the usual hard-working 

eqgineer . 
. Perhaps we had better stop here and start at the be, 

ginning. Dan was born in Omaha, Nebraska on Jan

uary 24, 1926, which makes him 21 at this writing. He 

came to Columbia ' a month later where he waited, not 

too ·patiently, to begin kindergarten. When he was seven 

years old Dan spent. a year in western Europe while hi~. 

father was studying at the University of Munich. Dan 

attended Hickman High · School here in Columbia and 

entered the College of Engineering at M .U. in September, 

1942. He was Vice-President of the Engine Club and 

Associate-Editor of the Sham roe\ when he left for the 

Navy in June 1944. He graduated from Electronic Tech, 

nician School at the top of his class and was kept at Navy 

Pier in Chicago as a Fire-Control Radar Instructor. Dan 

was discharged July '46 and re-entered the University to 

complete his training as an Electrical Engineer. He hopes 

to gradu<;Lte in August of this year. · · · 

.Getting a direct answer Jrnm Dan about girls was like 

trying to put ari oyster in a slot machine; he just wouldn't 

talk. However, I know that he doesn't always go to the 

Dean's office to get his mail. 
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By AKN_OLD PRYOR, E.E. '48 

First on Dan's list of hobbies is the more technical one 

of amateur radio, though shortage of time has kept him 

from being very active this year. · His call letters are 

WO,IOV. His other hobbies ,include sandlot sports and 

hiking in that order. 

Dan has definite plans for the future. Since he wants 

to niake his career in university teaching and research, 

he intends "to do graduate work toward an advanced 

degree in either physics or electrical engineering. 

Dan has made one of the best scholastic records ever 

hung up in the College of Engineering and with this 

fine record of scholastic achievements we know he will 

be successful in any endeavor he might undertake. Good 

luck to a good scholar, and an all-round good fellow, 

Dan Miller. 

I went up the steps of 610 Turner Street for the 

-second time this week to get an interview from one 

Jerry William Harlan. The first time I was informed· 

he was in Kansas "City getting a few memories to treasure 

in coming years. With this insight into his extra-curri

cular activities I imagined him to be a happy-go-lucky 

character ( an.cl I mean that literally) with studies and 

the more serious side of college life tucked conveniently 

away for some rainy afternoon when he had nothing 

better to do. So, if you '11 pardon the expression, imag, 

ine my surprise to. find Jerry Harlan a pleasant, soft, 

spoken young man of many abilities and (apparently) 

few vices. (I add the last words with reservations.) 

Jerry is a Senior this year in Chemical Engineering 

which in itself is not too amazing, but when you consider 

his age (he is only 20) you wonder what driving urge 

(Continued on Page 20.) 
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Alumni News 
The following Alumni of the College of Engineering 

signed the register of our 1947 St. Pat's celebration: 
0. P. Minnict E.E. '27, Kansas City, Mo. 
Dean A. Harvey, E.E. '34, St. Louis, Mo. 
Ernest W. Mellow, Ch.E. '40, Urbana, Ill. 
J. H. Barnes, E.E. '06, Columbia, Mo. 
R. K. Win~leblac~, M.E. '42, Columbia, Mo. 
S. F. Cobb, E.E. '06, Columbia, Mo. 
Claude Owens, C.E. '19, Jefferson City, Mo. 
Oliver Weiss, E.E. '46, St. Louis, Mo. 
Carl W. Rau, Ch.E. '37, St. Louis, Mo. 
H. 0. Weiss, M.E. '45, St. Louis, Mo. 
D. R. Cannon, C.E. '23, Columbia, Mo. 
J. D. Moore, Ch.E. '46, Columbia, Mo. 
Paul Ogden, M .E. '36, Columbia, Mo. 
Bill Beesley, C.E. '45, St. Louis, Mo. 

Unfortunately, N_eal Willis, Ch.E. '42 and Ernest 
Robson, Ch.E. '41, not hearing about the St. Pat's Week 
postponement in time, came here two weeks earlier than 
everyone else. However, they were able to visit more 
friends without the usual scurrying about. Mr. Willis 
is a patent lawyer with Monsanto Chem. Corp. and Mr. 
Robson is with the Monsanto Sales Department. 

Bill Bolles, M.S. '43, also joined the Monsanto organi
zation recently, and is with their Process Evaluation 
Group. 

R. E. Duffy, Eng. '08, and Carl Brown, Eng. '10, were 
in town last month. They are both from Jefferson City 
where Mr. Duffy is Chief Engineer of the Public Service 
Commission and Mr. Brown is Chief Engineer of the 
Missouri State Highway Department. 

B. J. 0rnburn, C .E. '23, is Assistant Bridge Engineer 
with the Milwaukee Railroad. 

L. H. Lipscomb, M.E. '29, now lives in Chicago. He 
is District Manager of the Bulldog Electric Products Co. 
for the Chicago area. 

J. R. McCammon, C.E. '41, who recently left the Army, 
will be back in the service again after a fleeting taste of 
civilian life. His new rank will be Major, and he is prob
ably headed for Korea. 

The address of Oscar Lee, E.E. '09, is 226 S. Wabash 
Ave., Chicago, Ill. 

Forest S. Lyman, E.E. '00, formerly of New York, now 
lives at 563 West Park, Olathe, Kan. 

Virgil Surber, E.E. '11, is with the Indiana Engineering 
& Construction Co., Federal Oil and Gas Bldg., Akron, 
Ohio. 

John K. Rohrer, C.E. '41, is doing development work 
as District Manager of the Lower Colorado River District 
for the U. S. Bureau of Reclamation. Mr. Rohrer lives 
at 720 8th Ave., Yuma, Ariz. 

The address of J.C. Spotts, Eng. '18, is 424 Foote Ave., 
Webster Groves, Mo. 
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Proctor Thomson, Ch.E. '12, has long been with Proc
tor and Gamble, M. A. & R. Bldg., Ivorydale, Ohio. 

Richard Y. Jones, Eng. '22, is living in Neosho, Mo. 
Albert M . Hudson, Eng. '26, public accountant, lives 

at 5100 Cedar Lane, LaMesa, Calif. 
Paul K. Landtiser, M.E. '46, writes that he is now liv

ing at 4 726 Rieger Street, Dallas, Texas. 
We heard that Charles L. Pratt, C.E. '46, is with the 

Granite Bituminous Paving Company in St. Louis. 
Andrew D. St. John, M.E. '42, has been discharged 

from the service recently and is now living in Kansas 
City, Missouri. 

The address of Carl K. Steimnitz, Ch.E. '42, is 707 
Eastgate, St. Louis. 

'f. R. Faucett, M.E. '42, is living at 711 Nicholas Street, 
Fulton, Mo. 

Robert R. McDaniel, C.E. '42, is making his holl\e at 
213 3 69th Street, St. Louis. 

The address of Arthur H. Baebler, Jr., Ch.E. '43, is 
916 Regent Place, Webster Groves, Missouri. 

Richard M. Morris, Ch.E. '43, is with the Container 
Corporation of America, Circleville, Ohio. 

J. 'f. Garret, C.E. '89, is the president of the Missouri 
Bridge & Iron Co., 1000 Fullerton Bldg., 122 N. 7th St., 
St. Louis. 

John N_. Edy, C.E. '05, is president and general man, 
ager of the Industrial Road Equipment Corp. in Houston, 
Texas. 

J. Russell Ellis, C.E. '08, is with the State Highway 
Department at Joplin, Mo. 

Fran~ Maslan, M.S. in Ch.E. '42, is acting Assistant 
Professor in Chemical Engineering at Cornell Univer, 
sity. 

James E. Shepard, E.E. '33, was Chairman ·of the Gen
eral Convention of the Institute of Radio Engineers held 
in New York recently. He is working for Sperry Gyro
scope Corp. of New York. 

Melvin Davenport, C.E. '40, on release from the Navy, 
became head of the Building Materials and Construc, 
tion Department for the Cooperative Oil Association in 
Caldwell, Idaho. 

K. L. Clart C.E. '29 and W. E. Ross, C.E. '35, are 
Division Engineers of the Milwaukee Railroad. Also 
with this concern are J. W. Jonas, C.E. '37, George 
LaRue, C.E. '38, and F. J. Cunningham, C.E. '26. 

Helen Lester, C .E. '45, will study Business and Engi
neering Administration at M.I.T. this fall, following work 
with oil companies. 

Logan Setzer, E.E. '40, is doing radio research for th~ 
Army at Hawthorne, N. Y. His address is 323 Manhat
tan Ave., Hawthorne, N. Y. 

(Continued on Page 22.) 
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Around the Columns 
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One of the most amazing structures on the campus-a 
building which neither zigs nor zags but which has neither 
rhyme nor season nor symmetry in its labyrinth arrange, 
ment of rooms and corridors-is the hut affectionately 
known to the Reds of the Red Campus (no kin to Uncle 
Joe, Senator) · as Lathrop Hall. One of the University's 
ancients, Lathrop Hall is known as Columbia's No. 1 
Fire Hazard. 

We of the College of Engineering prefer to think of 
the building as our "House of Seven Gables," named 
thus because of an inner beauty which is apparent only 
when the eyes are closed and one's imagination has been 
fired with marijuana. 

Parallel to the above trend of thought, a fanciful no, 
tion recently presented to the Shamrock for approval 
proposed the construction of a Lathrop Hall Annex. 
The brainstorm, conceived by some inebriated civil engi, 
neer using an astral "transit" of mind, was undoubtedly 
prompted by all the building activity on campus: annelfes 
being built onto annexes, barracks casting shadows over 
favored necking spots, and the like. 

A special crew of workmen with minimum age of 
eighty years would be employed to construct the annex
to be named "Lathrop Hole" in honor of its decrepit 
companion structure. Interior finishing would be of 
cellulose-impregnated wood. Evenly spaced holes honey, 
combing the material would insure adequate ventilation 
for more rapid combustion. 

Double thickness, multi-colored celluioid 
would necessarily replace ordinary glass, since 

windows 
the com, 

mon variety does not burn and transmit such excessive 
amounts of light as to cause temporary blindness in stu, 
dents entering the annex from dimly lit Lathrop Hall. 
(It has been said that inspiration for "The Shore Dimly 
Seen" was received during the author's first visit to 

Lathrop Hall.) 

A perforated slate roof would allow access of cold and 
warm air in winter and summer, respectively, so that those 
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u nfortunates having classes in both Lathrop Hall and 
Lathrop Hole would not find the temperature change un, 
bearable when passing from one building to the other. 
Another unusual feature, the new building would have 
no doors, inside or out. It has been proven many times 
that such impediments to the free flow of air prevent an 
adequate supply of oxygen from entering a burning build, 
ing, thereby hindering incinerator action. 

Application of the new military aircraft cockpit ejec, 
tion principle would reduce construction expense consid, 
erably by' elimination of fire e;;capes. These are definitely 
considered unnecessary, as it is a foregone conclusion that 
in case of fire the building would burn with sufficient 
rapidity to allow no one to escape by this means. Instead, 
all furniture would have double thickness pads of gun, 
cotton upholstery, thermostatically adjusted to facilitate 
rapid exit of the settee at any specified temperature. 

As an added fire safety measure, buckets of gasoline 
would be kept in the corridors at strategic points for the 
purpose of setting backfires- to save the rest of the cam, 
pus buildings in case of a major conflagation. (Consult 
any local forestry engineer for the definition of "backfire" 
when not applied to Stone's automobile-the one with 
the paint on the fender.) 

After due deliberation and review, the Engineering 
Projects Editorial Staff of the Shamrock submitted a re, 
port on the feasability of the idea as follows: 

A . Lathrop Hole Annex 
1. Evaluation of submitted plan 

(a) It won't work. 
To analyze and interpret fully the actual significance 

of this satirical proposition, I determined to conduct a 
personal investigation. While nosing through the cor, 
ridors of Lathrop Hall in my capacity as one man grand 
jury, I examined the inspection tag of a;1 old acid-etched 
fire extinguisher. As proof that the anonymous civil 
engineer might no_t have b~en quite as full of "P Bell 
Hops" as was originally presumed, I found lettered in 
age-dimmed German script the words "INSPECTED 
BY KILROY-1898." 

In support of an opposite viewpoint, a noted authority 
on geology, Professor R. D. Dlabihera, took the Rho Sig, 
ma Tau stump in favor of his office location in Lathrop 
Hall. It is his contention that the fire hazard in Lathrop 
Hall is actually much less than in most modern buildings. 
His theory, totally unsupported by present fire insurance 
rate data, claims that the aging wooden structure is 
rapidly approaching a state of maximum petrification. 
Cold in winter, hot in summer, but it won't burn. 

In fairness to both sides, I feel it necessary to point 
out that partial or complete calcification of wooden cell 
structure would be difficult, if not impossible, under the 

(Continued on Page 27.) 
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NUMBER 7 OF A SERIES 

Rigid Inspection 
is the rule 

Bell Telephone eq~ipment, being precision 
apparatus, must stand inspection during 
each stage of its manufacture. Materials 
being used in manufacture .•. parts in 
process •.. partial assemblies ... equipment 
after it is assembled and wired ... all must 
be checked and rechecked to insure high 
quality of performance. 

The design and maintenance of test 
equipment for such a wide variety of 
products calls for men with technical train
ing and inventive resourcefulness. 

This equipment must be fast and ac
curate in operation, and although it may 
be complex in design and construction, it 
must be simple to operate by the average 
worker. And, to facilitate mass production, 
test equipment of many different types 
is also required. 

Here are just a few interesting examples 
of the manv test sets Wes tern Electric en
gineers ha v·e developed to meet these needs. 

for Engineers 

What's wrong with 
which wire? 

Formerly, when switchboard cables failed 
to pass inspection, it was often difficult to 
determine which conductor was causing 
the trouble and what the exact nature of 
the trouble was. Not any more. Now, 
Western Electric engineers have devel
oped a new test set that checks switch
board cables for the continuity of each 
wire ... that checks the dielectric strength 
between each wire and every other wire 
and the ground shield. It automatically 
tests a cable of up to 320 conductors for 
continuity and insulation resistance in a 
total testing time of 35 seconds! If a de
fect is present , the faulty conductor and 
the type of defect is indicated visually. 

'-'i 
Looking at voices 

A new method for testing the volume 
efficiency of telephone receivers has been 
introduced since the end of the ware Now, 
the output of a 0-3000 cycle per second , 
slow sweep band frequency oscillator . is 
applied to the receiver and its output de
picted upon a long persistence screen of 
an oscilloscope. Thus, an inspector can 
see the complete frequency response curve 
of the receiver under test and quickly 
classify defective rccei vcrs according to 
the nature of the defect. 

Find the pinhole! 
In the manufacture of coils for relays, 
ringers, etc., Western Electric uses tre
mendous amounts of enameled wire. The 
quality of this insulating enamel must be 
of the highest. So Western Electric devel
oped a "pinhole" test set which reliably 
detects the most minute imperfections in 
the enamel coating as soon as it comes 
from the baking oven. This instrument 
helps greatly in maintaining quality 
standards and in establishing satisfactory 
sources of supply. 

Is it cracked on 
the inside? 

In wartime especially, a large volume of 
non-ferrous rod stock was used. Testing 
it for internal flaws became imperative, 
yet no manufacturer of such stock had 
devised any method. Western Electric en
gineers came through with a device to do 
the job. One that not only located objec
tionable cracks and determined their 
thickness but also served as a precise 
thickness gauge for such materials as 
aluminum condenser foil ... detecting 
different.es of a fraction of a millionth of 
an inch in foil nominally two hundred 
millionths of an inch thick. 

Manufacturing telephone and radio apparatus for the Bell System is Western Electric's primary job. It calls 
for engineers of many kinds - electrical, mechanical, industrial, chemical, metallurgical - who devise 
and improve machines and processes for large scale production of highest quality communications equipment, 

Wtsrern Electric 
Jl UNIT OF THE BELL SYSTEM SINCE 1882 
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ORGANIZATIONS 
(Continued from Page 11.) 

further social events this spring. 

The club has been meeting every second and fourth 

Tuesday of each month, with fifty members actively par

ticipating. 
A.S.C.E. 

On March 20, Mr. Harry Thompson, director of 

A.S.C.E., and vice-president of General Materials Com

pany of St. Louis, addressed the members of the student 

chapter of A.S.C.E. Mr. Thompson spoke on the activi

ties of A.S.C.E. since its founding in 1852 up to the pres

ent time. The program also included a very interestin1,: 

movie on "Scenes in England" by Elbridge Morrill, who 

had taken these pictures while serving in England as a 

Lieutenant Colonel in the Air Corps. 

On April 10, Civil Engineers and their guests were 

privilege_d to hear a very interesting and informative talk 

by Mr. George S. Russell, president of Russell Consult

ing Engineering Company, and vice-president of the 

Sewage Works Association. Mr. Russell, who spoke on 

the "The Future of Sanitary Engineering," outlined the 

great future in research in the field of sanitary engineer-

ing. . 
Officers for the next school year were also elected as 

follows: ·· Elbridge Morrill, president; William Meyers, 

vice-ptesident; and Ben Ornburn, secretary-treasurer. 

The fetiting officers are Everett Cartmill, vice-president, 

and Arnold Bock, secretary-treasurer. 

Dial 9767 

CAMPUS iFLORIST 

COLLEGE AMUSEMENT CO. 

MISSOURI-HALL-VARSITY 

AMERICA'S GREATEST STARS 

-IN-
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IN MEMORIAM 

(Continued from Page 'f.) 

"Principles of Power Transmission and Distribution, 

written during the last few years, was accepted for pub, 

lication in 1945 by the Macmillan Publishing Company, 
and is now in press. 

Through the efforts of Professor Weinbach, gifts of 

electrical equipment, amounting to several thousands of 

dollars have come on permanent loan to the Department 

of Electrical Engineering from various people and com

pa111es. These include the artificial telephone lines and 

associated equipment located in the wire communication 

laboratory- a gift from the American Telephone and 

Telegraph Company, and the Porter Memorial equipment, 

donated in part by Mr. and Mrs. J. F. Porter of Kansas 

City and the General Electric Company. 

After the death of Professor A. C . Lanier in 1941, 

Professor Weinbach assumed the chairmanship of the 

Electrical Engineering Department. He carried on the 

duties of this office with distinction throughout the try

ing days of the war and in the later period. 

In the spring of 194 5 his life was greatly saddened by 

the death of Mrs. Weinbach, who had always been a 

source of inspiration and encouragement to him. As a 

memorial to her, he gave the University certain funds, 

the income from which is to be given to a high ranking 

senior engineer each year as a scholarship award, known 

as the Regina Paves Weinbach Scholarship. 

Professor W einbach continued to pursue his scholarly 

interests, working on manuscripts that he expected to 

submit for publication -at some later time. But on Feb

ruary 2 5 he was stricken suddenly by illness from which 

he failed to recover. On Saturday morning, March 29, 

during St. Pat's festivitie~, word was received of his 

death. 

All who knew of Professor W einbach 's keen interest 

in the success of this yearly event felt that he would want 

the celebration to "go on." Consequently it was decided 

that no change in its plans should be made. However it 

is fitting and proper that we of the University and all 

its friends should pause to pay tribute to a man who has 

given so much of himself to bring honor and distinction 

to her name. Professor Weinbach led a full and pro

ductive life. He was a credit to the country from which 

he came, to the country of his adoption, and to the com

munity .in which he lived. The example of his career 

will be an inspiration to those who wish to follow in his 

footsteps. 

- C. M. Wallis 

GOOD FOOD 

White House Lunch 
6 A.M. to 2 :30 A.M. 
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You KNOW what can be done with 
photography to dramatize beauty. 

But do you know what can be done 
with it to dramatize ideas ... products 
... processes ... technics? 

With eye-arresting photographic 
illustrations in your advertising ... 
with motion pictures ... you can add 
color, spark, interest to the presenta
tion of any idea or product. Get quick
er and greater acceptance through 
your showmanship! 

With movies and slide films, you can 

dramatically explain <' 1 

wherefores of basic 'i~roc'~~$es 
technics ... make trainiiig4>r~g rn 
more understandable, more i;lef~•st
ing, and, therefore, more productive. , 

Beyond these, there are many other :· < 
uses to which business and industry 
can put photography. For a brief de
scription of some of these uses, write 
for our new, free booklet- "Function-
al Photography." 

EASTMAN KODAK COMPANY 
Rochester 4, New York 

'\ 

Functional 
Photography 

' 
Advancing business and industrial technics 



BETATRON 

(Continued from Page 7.) 

20 mev. About 6 kw. is dissipated in the capacitance 
bank, and 20 kw. in the iron. 

The 100 Million Volt Electron Accelerator 
The results obtained with the 20 mev unit encouraged 

members of the research staff of General Electric to pro
ceed with the construction of a l 00 mev unit. A semi, 
technical discussion of _ this completed accelerator is pub
lished in the "Journal of Applied Physics," Oct. '4 5. 

The main unit is about 9 ft. high, 6 ft. wide, and 15 
ft. long, weighing 1 30 tons. The electrons are accelerated 
by a 60-cycle field through an orbit having a 3 3 inch 
radius. They travel 250,000 revolutions in l / 240th of a 
second to gain 100 mev of energy. The orbit may be 
expanded at any portion of the cycle, in a manner similar 
to the 20 mev unit. The complete magnet is mounted 
on pads of natural rubber, which prevent vibration from 
being transmitted to the floor and allow the magnet to 
vibrate about its center of gravity. 

The magnetization is accomplished by 80 turns of cable, 
producing 40,000 ampere turns. This requires 600 volts 
per turn and 24,000 kva. Almost all of the kva is, of 
course, furnished from a capacitor bank. The cable used 
for the coils consists of 61 strands of O.Ol2 inch copper 
wire, each strand insulated from the other to prevent eddy 
current loss. Since the power factor of the capacitors is 
one third of one percent, the · bank dissipates 80 k.w. 

A special building was constructed to house the machine, 
the walls surrounding the accelerator room being of con
crete 3 ft. thick and 16 ft. high. The extreme weight 
made it necessary to drive piles before laying the founda, 
tion. The ledges of the concrete walls were used to sup
port a 60 ton crane. One portion of the wall is made of 
loose concrete blocks which may be removed if it is de
sirable to use the X-ray beam outside of the building. 
An X-ray picture of a Jeep was taken in this manner 
and appeared in an issue of "Life" during the latter part 
of 1946. 

Genera.! 
All information concerning Betatrons is released through 

the technical periodicals. Sizeable bibliographies may be 
obtained from any of Dr. Kerst's articles. The leading 
article in the Jan. '47 Journal of Applied Physics is on 
European electron induction accelerators and discusses 
the 6 and 15 mev instruments the Germans were develop
ing during the war. 

During the war Allis-Chalmers manufactured com
mercially a number of units very nearly like the 20 mev 
unit at the University of Illinois. 

It is hoped that this short article has given some insight 
to what a Betatron is, and some realization of the tech, 
nical pr~blems in the construction of the device. 

It will indeed be very interesting to follow this work 
with the Betatron and other accelerating devices. Ten 
years ago it was almost impossible to obtain particles of 
l mev, while today the large Betatron is furnishing 100 
mev X-rays. Projected machines promise to deliver 
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particles with energies up to 500 mev, while the energies 
developed by the splitting of a uranium atom are but 
180 mev per atom. What does the future hold in store'? 

UNION 

(Continued from Page 9.) 

employees. The board also recommended changes in the 
statement of labor policy that is being drafted by the 
Engineers Joint Council which represents the five promi, 
nent Engineering Societies. 

The fundamental principles involved in collective bar
gaining by engineers as published in "Civil Engineering," 
November 1946, page 511 are as follows: 

I. "Any group of professional employees who have 
a community of interest and who wish to bar
gain collectively should be guaranteed the right to 
form and administer their own bargaining unit and 
be permitted free choice of their representatives 
to negotiate with their employer. 

IL "No professional employee, or group of employ, 
ees desiring to undertake collective bargaining with 
an employer, should be forced to affiliate with or 
accept membership in any bargaining unit which 
includes non-professional employees, or to sub, 
mit to representation of such group or its desig
nated agents. 

III. "No professional employee should be forced against 
his desire, to join any bargaining unit or other 
organization as a condition to his employment or 
to sacrifice his individual right, or personal re
lations with his employer in the matter of employ, 
ment conditions." 

During the depression, the professional men first en
countered the problem of collective bargaining. In many 
industries, such as the automobile industry, it w~s dis
covered that engineers could be hired in sub-professional 
work such as drafting and shop work just as cheaply as 
men who lacked degrees. These engineers were not re
garded as professional men but were treated like their 
coworkers without degrees. With the coming of the war 
tremendous expansion took place, and large supervisory 
staffs were created including many men with no formal 
training. When these staffs were organized by the labor 
unions the engineers found that they were a very small 
minority within a large bargaining unit. Many highly 
trained scientists found themselves involved in these sit
uations. 

It is easily realized why Civil Engineers are the first 
to be affected by this new lean toward collective bargain
ing by professional employees, in that the Civil Engineers 
are more often brought face to face with state regulation 
and with strife among labor unions. But there is no 
reaso:1 why electrical, . mining, chemical, mechanical engi, 
neers or professional scientists such as geologists, biolo-

( Continued on Page 23.) 
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Television gives you a choice seat at the game. 

Every home game-day or night-played 
by the New York Giants, Yankees and 
Brooklyn'Dodgers will be seen over tele
vision this season! 

Owning a television receiver in the 
New Yor_k area will be like having a 
season pass for all three ball clubs. And 
in other cities, preparations for the fu
ture telecasting of baseball are being 
made. 

When more than one home game is 
on the air, baseball fans can switch from 
one to the other - see the most exciting 
moments of each through television! 

Those who own RCA Victor televi
sion receivers will enjoy brighter, 

· clearer, steadier pictures ·through the 

RCA Victor Eye-Witness picture syn
chonizer that "locks" the receiver in 
tune with the sending station. 

To witness baseball or any other 
event in the ever-growing range of tele
vision programs -you'll want the re
ceiver that bears the most famous name 
in television today-RCA Victor. 

When you buy an RCA Victor tele
vision receiver or radio, or Victrola 
radio-phonograph, or an RCA Victor 
record or a radio tube, you know you 
are getting one of the finest products of 
its kind science has achieved. 
Radio Corporation of America, RCA Building, 
Radio City, New York 20. Listen to the RCA Vic
tor Show, Sundays, 2 p.m., Eastem Daylight Time, 
NBC Network. ''.Victrola" T .M. Reg. U.S. Pat. Of!. 

Continue your education 
with pay - at RCA 

~ Graduate Electrical Engineers: RCA 
Victor-one of the world's foremost manu
facturers of radio and electronic products 
- offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad
vancement. Here are only five of the many 
projects which offer unusual promise: 

• Development and design of radio re
ceivers ( including broadcast, short wave 
and FM circuits, television, and phono
graph combinations). 

• Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

• Design of component parts such as 
coils, loud-speakers, capacitors. 

• Development and design of new re
cording and reproducing methods. 

• Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Recruiting Divi
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 

IIADIO CORPORATION o, AMERICA 

MAY, 1947 19 



PROBLEMS 

(Coritinued from Page. 8.) 

Corps, and families of U. S. Gls; building roads every, 

where _ in the division area; operati11:g water points, for 
what seemed to be everyone in Italy; buildingammunition 

dumps for_ Ordnance; moving heavy loads for everyone in 
the division; building radio · stations; constructing motor 

pools; installing filling ~tations for civilian automobiles; 

repairing rest centers; picking up mine fields; makirig 

signs for everything from the PX to the latrine; repair

ing heavy equipment; installing gerlerators for everyone 

from Infantry Companies to Red Cross doughnut shops; 

laying out drill fields; building baby carriages and baby 

stools; developing films; installing sewerage systems; super, 

vising the malaria control program; and many more jobs. 

It wasn't at all uncommon to see a line of men waiting 
to see the CO or the S, 3. A good deal of tact and pa

tience were required for a Second Lt.' or a Captain to 
tell everyone from a General to · a Private that it was 

impossible to do the job he wanted done. 

Figure 2. 

Those who have had difficulties with military telephones 

can realize the difficulty the men of the 13th Corps ex
perienced with a net made up of U.S., British, and Italian 

phones. The division commander had a lot of difficulty 

trying to keep the men from cursing the Italian women 
operators. 

Probably the most important lesson learned by both 

the engineers and higher headquarters was the need for 

advanced planning on an engineer job and the necessity 

for the higher commander to consult the engineer on the 

time limit and the method of doing an engineer job. Many 

man hours were lost and many headaches caused both on 

non-<;ngineering jobs and engineering jobs by decisions · 

made by higher commanders who did not consult the men 
working for them who were familiar with the proper 

methods of getting a job done quickly and efficiently. 

Yes, those engineers had lots of problems. They solved 

them by using the engineering method of clear logical 

thinking combined with the principles they had learned 

both in civilian life and in the Army. They learned by 

(Continued on Page 23.) 
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ENGINE SKETCHES 

(Continued from Page 12.) 

kept his nose in the black and white for 15 years, summer 

and winter. He was a little vague about it at this point 

but it seems there is a reason. It all started in high school 

when, after a history lesson on Dan'l Boone, Jerry and 

two buddies decided to conquer Alaska. Not having a 

flintlock or coonskin cap handy the boys decided to arm 

themselves with the next best thing-a good education. 

So with this thought in mind the three enrolled ·at M.U. 
in June '44. Jerry was successful in Chemical Engineer, 

ing and has worked as a graduate assistant in Chemistry 

since the summer of '46. Naming all of his fraternal 

affiliations is like calling the roll in Greek so I'll name 

just a few. Jerry was Chairman of the Green Tea, Chair, 

man of Beer Bust this year, is active in Engine Club, 

served as Honor Guard for St. Pat, parlimentarian of 

Engine Club, member of Alpha Chi Sigma, professional 

Chemistry fraternity, and Secretary of A.I.Ch.E. (Yes, 

he goes to school too!) 
Along about this time you are all wanting to know, 

"From where in Missouri .did this guy come," so we 

will oblige and give you the earlier details of his 1if e. 

Jerry was born December 4, 1927, at Kansas City, Mis, 
s~un. Shortly after he moved to St. Louis, but the so

called lure of the big city held no fascination for him 

and he moved to Sedalia, Missouri, where he finished 

high school previous · to his enrollment here. 
As to his plans for the future he is a bit undecided. 

The Alaskan project lies dormant with one buddy- at Rolla 

(due to housing shortage at M.U.) and the ~ther on 
his way to Japan. Also the prospect of cold winters, a 

bachelor's existence and no home cooking has made the 

project lose its appeal. Jerry wants to do graduate work 

after completing his training and eventually try.,his hand 

at development of processes and design of equipment for 

his chosen field of Chemistry. 

· BLACK & VEA TCI-i 
Consulting Engineers 

E. B. Black N. T. Veatch 

A. P. Learned 

J. F . Brown 

R. E. Lawrence 

F. M. Veatch 

C. I . Dodd Ed Wilkes, 0 Jr. 

E. L . Filby W. L. Patterson 

A. V. Farry 

4706 Broadway Kansas City 2, Mo. 

SPORTING GOODS 
And 

HARDWARE 

ANDERSON HARDWARE and APPLIANCE 
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Smorgasbord 
for 

Boilers.-•• 

Coal, gas, and oil (fired singly or in combination) 
are regular items on today's menu for B&W boilers. 
Occasional entrees include: grain hulls, wood chips, 
asphalt, sewage sludge, by-products of paper mills, 
steel plants and sugar mills ... just about anything 
that burns. So B &W builds boilers and combustion 
equipment that burn what's available today ... 
likely to be available tomorrow ... at top efficiency. 

Helping power plants to get the most from avail-

able fuels is only one of the things long years have 
taught B&W to do well. Industry offers examples 
of many others-pPOof of the imaginative engineer
ing at B&W. 

Through this policy of continuous development 
and research, B &W offers excellent career oppor
tunities to technical graduates .. :in diversified fields 
of manufacturing, engineering, sales and research. 

THE BABCOCK & WILCOX co~ 85 LIBERT •Y 
NEW YORK 

STREET 
6, N. Y. 

ENJOY 

............. _ 

ICE CREAM 

at your fauorite fountain 

MAY, 1947 

Lumber 

Millwork 

Cement 

Brick 

Roofing 

Hardware 

One Stop--for the purchase of all materials 

for a complete job. 

La Crosse Lumber Co. 

408 Broadway Phone 5422 
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A$ A0VERT1$EO IN 

POST 
mvl~t\\UMI 

Hand 

Woven 

For 

Extra 

Comfort 

~)r.lt.!-.~, 
~ . 

800 BROADWAY COLUMBIA, MO. 

So refreshing 

with lunch 

DRINK 

flADloMAIIC 110, U, f. PAT, o,,. 

Get the Right Graduation Gift 

At the Right Price. 

At 

LAMB'S 
Jewelry 

12 S. 9th St. 

ALUMNI NEWS 

(Continued from Page 13.) 

James K. Logan, Ch.E. '43, is a process engineer with 
the Lummus Co., 420 Lexington Ave., New York 17, 

N.Y. 
A. W. Graham, C.E. '08, is postmaster of United 

States Post Office, Kansas City, Mo. 
Carl V✓. Brown, C.E. ' 10, is chief engineer of th'°' 

Highway Department, Jefferson City, Mo. 
]. A. Whitlow, E.E. ' 10, is with the Public Service 

Company of Oklahoma, Tulsa, Okla. 
L. F. Burress, M .E. '11, now lives at 744 Jackson, Gary, 

Ind. 
Chris Kraft, E.E. ' 14, now lives at 434 North Harri

son, Kirkwood, Ind. 
\.V Jyf. Groves, Jr. , E.E. '2 1, is with the Southwestern 

Dell Telephone Co., Dallas, Texas. 
We hear from L. E. Loc~wood, ENG. '23, that the Mis

souri Engineers of. Chicago held a very fine meeting Jan. 
15' at which a movie of the Missouri-Texas Cotton Bowl 
game was shown. M~. Lockwood, who lives at Oak 
Park, Ill., writes "The group enjoyed the game very 
much." 

Allen R. Ferguson, ENG. '30 is now living at 338 
1.Jorth Ashlai1d, LaGrange, Ill. 

Charles McGinley, Jr., C.E. '33, now lives at 935'0 

North Woolsey, Portland, Ore. 
John 'T. Kemper, E.E . '40, is living at 14 Charlesgate 

W est, Boston, M ass. 

Old Engineer St. Pat 

would say: 

"In the wearing 

of the Green 

Naturally it should 

come from 
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PROBLEMS 

(Continued from Page 20.) 

solving those problems that through application of the 
methods they had learned and good common sense they 
could accomplish the impossible. 

UNIONS 

(Continued from Page 18.} 

gists, physicists, and chemists could not begin thinking 
along lines of collective bargaining. Members of all pro
fessions should begin to think, and not bury their head in 
the sand if they wish to preserve their professional stand
ing and not be absorbed into labor unions. 

In the article on the St. Pat's Queens in the April 
issue, mention was made of the fact that Miss Millie 
Adams needed a 1933 penny to complete a collection. 
The Shamroc~ would like to thank M. J. Mallery of 
Memphis, Tennessee, an alumnus Knight of St. Patrick, 
who promptly obliged. 

FOR 
SUPERIOR QUALITY 

DEPENDABLE SER VICE 

Say it with Flowers 

From 

3(.R,~ ME:r. RF. T.D . 
.., j. -

STORE GREEN HOUSES 

WEST BLVD. 16 S. NINTH ST, 

Columbia's largest growers of choice flowers 

Dial 3114 For Better Dry Cleaning 
70c 35c 

Suits 

Top Coats 

Trousers 
Short Sleeve 

Sweaters 
Plain Wool Skirts 

Plain Coats and Trousers 

DORN-CLONEY 
• LAUNDRY • • • CLEANING • 

107 South Eighth Dial 3114 
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LOOK TO ti: 
. .... to meet today's 
electrical requirements 
and thos~ of tomorrow 

SINCE 1905 

A symbol of ~•~iiiP.Ji~ 
quality on wiring 

systems and fittings for 

every conceivable re

quirement. 

natioftal Electric 
PROOUCTS COll'PORATIOH 

Box a,1- PiUsb1.1rcth 30,Po. 

• LIQUORS 
• SPORTING GOODS 

• DRUGS 
• COSMETICS 

• FOUNTAIN 
• SUNDRIES 

ESSER DRUG STORI: 
715 Broadway Phone 4300 

See Us For Insurance 
• Household Goods 

• Automobiles 
• Jewelry 

• General Liability 
• Notary Service 

• Life 

Clay T. Davis 
"The Heart of Mo. Ins . & Real Estate Agency" 
721 Bdw. Dial 3314 

23 



Editorial 

24 

This issue completes the first full school-year of publication of the ;:,hamroci{,_ since 
the war. It has been a somewhat trymg year 10r the retiring ::,hamroci{_ statt in a 
number of respects. Nevertheless the '46- '47 30b has been completed more-or-less 
successtully, and the Shamroci{_ now rests intact with the new start. 

Perhaps a short summary ot the pub1icat1011 year and a word of advice would be 
appropnate for this 1947 May issue, the last put out by the retiring 'start. 'foo few 
students know of the activities and problems ot the ::,hamroci{,_ as it carnes along its 
somewhat humdrum existence, a month-to-month proposition lacking the hullaballoo 
and splurge associated with St . .l:'at s Week. Yet we tee! that the ;:,ham rock,_ is essential 
for errectlve publicity of the College ot engineering and tne .engine L:iuo, and it is 
our smcere desire that all engineenng students w1H give it tneir support trom month 
to month and year to year. 

The principal difficulty to be noted in looking over the past year is tound in the 
ctollars-and-cents column. The Shamroci{,_ was torced to rely to a considerable extent 
upon the Engine Club financially in order to stay in publication. This may be at, 
tnbuted to three principal causes, all associated with the general rise in costs which 
began before the war. Printing costs this year were conservatively 50% higher than 
be10re the war, yet our advertising rates, which could not be raised instantaneously 
because of national commitments, remained the same as be tore the war. · 1 his detect 
must be remedied as soon as national approval can be obtained. '!he scarcity of paper 
and its cost also gave the staff a headache at the begmning of the year, though we 
now have enough paper available to carry about two issues into the fall term. 

The freshmen and sophomores responded admirably to the call for volunteer help 
this year, appearing in at least as large a percentage as the upperclassmen. J:irom 
t~is viewpoint, the Shamrock.. staff should hit a peak in about two years, but may hav:: 
difficulty in filling responsible posts until then. The newly-elected editor, Jim 
Eberhardt, will graduate in February of 1948, so that another upperclassman must be 
groomed to fill his post at that time. 

"l he retiring associate editor, Jim Eberhardt, and the ~etiring business manager, 
Jack Sweeney, deserve a great deal of the credit for the successful completion of this 
year's publication schedule. The Advertising Staff, particularly Maurice Cobb and 
George Humphries, are responsible for pulling the Shamrock.. over the hump financially 
by a great increase in local advertising in the last three months. The Circulation Staff, 
with a large amount of work by Bud Reagel, did its job effectively. The Editorial 
Staff also managed to keep a reasonable amount of printed matter in between the ad
vertisements and jokes. The authors of the various departments, Russ Archibald, 
Arnold Pryor, Bob Levenbron, and Ed Dulaney, deserve special mention. 
· Finally, as the retiring staff slips into oblivion with a sigh of relief, may we offer 
:t simple word of advice. The Shamrock.. is your magazine. Its success or failure de
pends entirely upon you, the engineering student. Upper and lowerclassmen alike 
should support the Shamrock.. in every way possible. Though trying at times, it is 
an important tradition of the Engine Club and the College of Engineering. Don't 

let it down. 

-D. Miller 
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(/o% OF ALL SOY BEAN 

MILLING TODAY IS DONE WITH 

A-C EQUIPMENT. nus WORK 
TllAT ALLIS-CHALMERS HAS DONE 

WITH SOY BEANS GOES ALL THE WAY 

FROM PLANTING AND HARVESTING 

TUROU6H MILLING AND PROCESS

IN6. IT IS TYPICAL OF THE EN61-

NEE'RING AIO A-C OFFERS TO 

EVERY BASIC U.S. INDUSTRY. 

ALLIS-CHALMERS 

MANUFACTURING COMPANY, 

-MILWAUKEE' 1, WISCONSIN 

• ~f,'I -~ ..... ._, 

• • • ~1111~~ · . ·. .. ' . . . ;...~ 

7HE SOY BEA~:.ONCE ~LAN;ED 
ONLY AS A ROTATION CROP, WAS 
PLOWED UNDER TO INCREASE THE 
FERTILITY OF THE SOIL. 

/HEN SCIENCE DISCOVERf=D TUAI ~

SOY BEAN A.OUR IS WHOLESOME ~ 
... THE OIL MAKES GOOD PAINTS 

AND SALAD DRESSING .. , THf MEAL ~•. -
IS GOOD CATTLE FEED . • . TiiE • • •._ 
FIBRE MAKES PLASTICS •• Bur . . . 
FIRST EXTRACTION METHODS 
DIDNT GET ALL THE OIL ... ONLY 

PARTIALLY Sf PARATED THE 

OTHER IN6REDl£NTS. 

J:11111~1: .·· - : ~;:_ · 

2JENS,4110NA£ NEW 
()/1. EKTIIAC1lfJN IHETNflD 
DBIS.f/PED BY ll·C SCIENT/SfS 

REVOLUTIONARY SOLVENT EXTRACTION 
MACHINERY NOW SEPARATES SOY BEAN OIL, 
PULP AND· MEAL EFFICIENTLY-AT LOW COST 
AND EXTENDED USE OF THIS EQUIPMENT 

IS INCREASING THE YIELD FROM OTHER _OIL

BEARING MATERIAJ..S SUC-H AS FLAXSEED, 
COTTON SEEq COPRA, PALM KERNELS 1 

PEANUTS AND MEAT SCRAPS ••••••• ; 

ALLIS ~~ CHALMERS 
ONE OF THE B id 3 IN EL.ECTRIO POWER ERt/lPMENT 

.____ B IG'6'E3T o .t= ALL IN RANGc OF //VOt/S'TRIAL PRODVCTS -----
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Bullarney 

'Tm sure my husband is unfaithful to me," she moaned, 
"because not one of the children looks in the least lik~ 
him." 

"Has your baby learned to walk yet?" 
"Heavens, no, he's just learning to drive the car." 

"Has your son's education at Missouri proved helpful 
since you took him into the firm?" 

"Oh yes, eve1y time we have a conference we let him 
mix the drinks." 

Sarge.-':! suppose when you get out of the Army 
you '11 be waiting for me to die so that you can spit on 
my grave." 

Rookie.- "No, Sarge. After I shed this uniform, I 
never want to stand in line again." 

M.E.: "Give me a cigarette, Joe." 
E.E.: "I thought you had quit smoking." 
M.E.: "Well, I got to the first stage. I've quit buying." 

By 

Veteran of the South Seas : "While in the Marshalls 
I saw the screwiest bird. It lays square eggs and talks."' 

U. S. 0. Commando: "Oh yeah! What does it say'?" 
V "O I " et: ucn. 

"l 've cured my husband of coming in late at night." 
"How?" 
"When he comes in, I call to him, 'Is that you, Bill?' " 
"How does that cure him r 
"My husband's name is Jack." 

Bob Buescher: "How do you stand that coffee they 

serve here every morning?" 
Geers: "Easy, I take a teaspoonful of Drano every 

day." 

Him: "Darling, am I good enough for you?" 
Her: "N-no, but you're too good for any other girl.·• 

Tourist Guide: "We are passing the largest brewery 

in the United States." 
Chem. Engr.: "Why?" 

Bring your Book and Supply Problems to your 
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You'll find us friendly and we make every effort to give you the best serv

ice possible in books, supplies, stationery, pens, leather goods, drugs, sports 

goods, tobacco, candy and soda. 

Save your rebates for our 15 percent rebate sale in May. 

Check cashing service - Postoffice sub-station - Basement Jesse Hall 

THE MISSOURI SHAMROCK 



AROUND THE COLUMNS 

(Continued from Page 14.) 

conditions obtained i.n Lathrop Hall. In addition, 1t 1s 

rumored that the voluminous quantities of hot air liberated 

in various economics classes, and by those hopeful soprano 

followers of Margaret Truman, have in reality oxidized 

the overhead supporting members of the building, with 

consequent structural weakening. University authorities, 

however, are hesitant to transfer these activities out of 

Lathrop Hall, fearing similar damage to so'"ine far more 

valuable building. 
Perhaps someday, when time, state allotments, build, 

ing material supply, and a number of other things are 

in proper a_ccord, and with Cancer in the Seventh House 

and Mercury cavorting around with Venus in some other 

house-Pi Phi's, perhaps-we . may see old Lathrop Hall 

replaced by a creation far · beyond the alcoholic visions 

of our boozed up civil engineer. 

Then there was the Chem Engineer who died from 

drinking shellac. The boys all said . he had a fine finish. 

Try this : A man needs $3 and has only two bucks. 

He pawns the two bucks for $1.50 and sells the ticket to 

another fellow for $1.50. Now he has three bucks. 

Simple? 

ROBERTS&GREEN 
Hardware - Paints - Stoves 

COLUMBIA, MISSOURI 

For That Party 

Ice CQ.bes 

Hospitality Packs 

Columbia Ice & Storage Co. 
Dial 4143 

• All wires and cables insulated by Okonite's strip 
process are pressure vulcanized in a continuous metal 
mold. The Okonite Company, Passaic, N. J. 

lonforthe O O ADI.. 

'
11191

•
rid9

• K N I T E ~ 
_ insulated wires and cables 

for every electrical use 

Allees Watch Repair 

Watches Checked 

And Regulated 

With Watchmaster 

Timing Machine. 

IN CROWN DRUG 

Someone needs FLOWERS 
from you TODAY ... 

NICHOLS BROS. FLORIST 
25 N . Ninth St., Columbia, Mo. 

PHONE 9775 

Flowers by Wire 

Whitman-Kings and Russell Stover Candies 

Peck Drug Co. 
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The "Seal of Qual
ity", shown above, 
is the yardstick of 
economy in buying 
galvanized sheets. 
It signifies at least 
2 oz. of Zinc per 
square foot! 

The U.S. Bureau of Standards, Circular #80. • -ys, ", •• 
by far the best" protective metallic coating for rust-proof. 
Ing iron or steel is ZINC. Zinc. in the form of galvanlalnq, 
protects against rust In TWO WAYS: First. by simple 
coverage, with a sheath of rust-resistant metal ••• Second. 
by electro-chemical action, or "sacrificial conoslon:• That's 
why industry has long depended on ZINC to stop rust-cut 
c01t1-1ave materials. Heavy coatings pay-for the heavier 
the coating, the better the protection, the longer the service 
llfe and the lower the cost. 

FREE BOOKLETS 
WRITE TODAY for these valuable. booklets, (I) Repair Manual on 
Galvanized Roofing & Siding (2) Facts About Galvanized Sheets 
(3) Use Metallic Zinc Pa_i,.t to Protect _Metal Surfaces (4) The 
ZillC Industry-Mine to Market. 

American Zinc Institute 
~ ... ;j~,.~~ 

Room2618-35 East Wacker Drive, Chicagp 1, Il!inois 

A recent campus· survey gave the 
following results. The four sweet, 
est phrases in the English language 
are: 

1. I Love You 
2. Dinner is served 
3. Sleep 'til noon 
4. Here's that five 

and the saddest are : 
1. External use only 
2. Buy me one 
3. Dues not paid 
4. Rest in peace 

Electrical Engineers book on hot 
circuits: "Forever Ampere." 

The church service was proceeding 
successfully when an attractive young 
widow, who was seated in the bal, 
cony, ' became so excited that she 
leaned out too far ap.d fell over the 
railing. Her dress caught in a chan, . 
delier, and she was suspended in mid- . 
air. The minister noticed her un, 
dignified position and thundered to 
his congregation : "Any person who 
turns to look will be stricken stone 
blind." · 

A man whispered to his compan• 
ion : 'TM going to risk one eye." 

On the witness stand the plaintiff 
was aske\1 to tell about his marital re, 
lations. "They're all right," he said, 
"but they always want to live with 
me_,, 

If nobody quit high school who 
would there be to hire college grad, 
uates? 

OPEN· 
5 A.M. 

To -EAT-MORE CAFE 18 N. 9th 

2 A.M. 

Your 
Home of perfectly 

Refreshment Pasteurized 

Rendezvous 
Dairy Foods. 
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•· W h a t i s a ll k n o w l e d g e . . . b u t r e c o r d e d ,, x p e r i e n c e ? " - c A a LYLE 

Why some things get better all t~ time 
HEALTt strength and zest for life-of youngsters, of work• 
ers, of Jn of us-depend on food. Food produced by the mil
lions of tons yearly. And each year our farmers have more 
efficient means to do their tremendous job. 

I . 

The modern farmer has a tractor, a truck, and uses 
specialized farm tools-all with parts made increasingly of 
alloy-toughened steels and of plastics, for sturdier, more 
efficient service. His milking niachine has parts of rust
resistant stainless steel. Chemically fortified feeds grow 
healthiJr livestock. New chemical sprays protect his crops 
from insects and plant diseas.es. Aud improved fertilizers 
restore vital elements to his soil. 

Fro~ care of the life-giving soil to precious harvest, the 
farmer's means for food production are steadily improving 
•.. because into these means go better and better materials. 

Producing better materials for the use of science and 
i~ustry and the benefit of mankind is the work of UNION 
CARBIDE. . . 

Basic knowledge and persistent research are required, 
particularly in the fields of science and engineering. Work
ing with extremes of heat and cold-frequently as high as 
6000° or as low as 300° below zero, Fahrenheit-and with 
vacuums and great pressures, Units of UCC now separate 
or combine nearly one-half of the many elements of the 
earth. 

.A.JV.D CAB.BOK C O...R.PO.R.A.TIOH 

30 EAST UND STREET 00 NEW YORK 17. N. Y. 

-----------------Product& oJ Divisioru and Uniu include----------------
L1NDE OXYGEN • PREST-0-LJTE ACF.TYi.ENE • PYROFA.X GAS • BAKELITE, KRENE, VINYON, AND VINYLITE PLASTICS 

ACHESON ELECTRODES • EVEREADY FLASHLIGHTS AND BATTERIES • NATIONAL CARBONS 

PRESTOl'IE AND TREK ANTI-FREEZES • ELECTROMET ALLOYS AND METALS • HAYNES STELLITE ALLOYS • SYNTHETIC ORGANIC CHEl\JICALS 
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lOMORROW'S APPLIANCES 
The Story of 

JIM YOUNG 
THE General Electric refrigerators, 

ranges, washers and other appli
ances that homemak;ers will be buyng 
in 1950 are already under development. 
James F. Young, ten years out of 
Lafayette College's mechanical engi
neering school, supervises the engi
neering of these appliances-to-come. 

Jim, graduating magna cum-laude, 
chose General Electric' s job offer ov:er 
others because, as he says, "G.E. 
offered more different fields of engi
neering, had a better program than 
any other company, and could" poo-; 
vide better experience,'.'. _ ,-~· 'C-

The varied exp~rienc,if' ,that Jim 
sought came · to him fast. , Wh'.ile ' on 
"Test" with G.E.; ·he worke,d in four 
different plants and at sii · different 
assignments, ranging from supercharger 
tests to studies in unbalance. of hy
draulic systems. Following·"Test" he 
enrolled in the G-E Creative Engineer
ing Program and drew five assign
ments in laboratories and design de
partments. 

When he had completed the course 
he was appointed supervisor of it. 
While organizing this course and 
lecturing to the class, he studied an
other-the C course in mechanical 
engineering. He also wrote and edited 
· 'Materials and Processes,'' published 
in 1944. 

His first "real work," he says, was 
in helping to develop large-size rocket 
launchers, both airborne and land 
types. The creative engineering ability 
he showed on this assignment, and 
on later problems, insured his steady 
progress to the top of the Advance 
Engineering Section of his company's 
Appliance and Merchandise Dept. 

Next to schools and the U.S. Govern
ment, General Electric employs more 
college engineering graduates than 
any other organization. 

Jim became inte rested in mechanical prob 

lems e arly. In his teens he found a hobby 

in reb uilding old autos. 

During the war he helped develop the air

borne rocket launcher, im portant factor in 

smashing Nbzi armor. A second war job: 

development o f gyroscopes far torpedoes. 

As on early job with G.E. he organized and 

taught eng ineering courses, became super

visor of oil mech an ica l enginj!e ring training. 

Today J im sup e rvises the eng ineering of G-E 

household appliances to be marketed two 

to five yea rs from now. He still directs the . 
training of many new engineers. 

GENERAL. ELECTRIC 
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