


What do you know 

about electricity? 
Check the correct answers to the 
questions below and see how 
many of these Westinghouse 
engineering activities you know 

LIGHTNING EXPERIMENT 

Recently, a Westinghouse engineer sat in 
his car while a 3,000,000-volt bolt of arti
ficial lightning struck it. He was safe be-
cause t,he car body acn as~,. f • • 

1. ~ Helmholtz 3. A p/,,,lwell' s demon 
bell 4. A Wilson cloud 

2. A Faraday cage chamber 

MECHANICAL MAN 

This is the latest of a series of mechanical 
men made by Westinghouse engineers. He 
walks, talks, smokes cigarettes, raises his 
arms, counts on his fingers, distinguishes 
red and green lights. His name is: 

I. Volto 
2.Mephisto 

3.Elektro 
4.Sarnbo 

MASS SPECTROGRAPH 

This mass spectrograph, used by engineers 
at the Westinghouse Research Laboratories, 
performs one of these functions: 
I. Sorts atorns ac

cording to rnass 
2. Reveals spectra 

of stars 

3. Produces U235 
4.Measures 

amount of oxy
gen in air 

FAST X-RAY 

Westinghouse research engineers have de
veloped a motion-stopping X-Ray that op
erates in: 
I. 200th of a second 
2. 40th of a second 

3. 100,000th of a 
second 

4.1,000,000th of a 
second 

BIGGEST GENERATORS 

Pictured above during construction is one 
of the three largest water-wheel generators 
in the world. All three are Westinghouse
built. Each will produce 108,000 kva, and 
is made for : 

I. Boulder Darn 3. Dnieperstroy 
2. Passarnaquoddy 4. Grand Coulee 

PRECIPITRON 

The Westinghm~se . Precipitron removes 
95% of the solid matter from the air, in
cluding particles as small as· poilen, micro
scopic dust, and smoke. It works by: 
I.Law of inverse 

squares 
2. Capillary action 

3. Infiltration 
4. Electrostatic 

attraction 

HOW DID YOU DO? 
Here are the answers. If you got 4 out of6 
of these Westinghouse activities right, you 
did O.K. If you got 5 out of 6 right, you 
deserve a cum laude. If you got all of 
them right, you're amazing. 

'\¾stinghouse 
"THE NAME THAT MEANS EVERYTHING 0 

UO!PBJllB :lHBlSOJP.>I:i[ • • • UO'1Hd!"'"'d 
puo:,;,s B JO qlOOO'OOO'l ... AB~-x JSB.tf 

IN ELECTRICITY" V 
OJl'!"l:il .•• • UEIIII[ [EIO!UEl<jO.>III[ 

.>.>JilO;:) pUBJO · • . SCIOJBiauao JSa'?'?!H 

ssew Ol llu! pJO:>:>B 
SWOlB SlJOS • • • • • <jdB'1'?0'1J09dS SSEIJ1[ 

a:ile:, A:epen,.i[ v · · · Juawpadx:i[ '?u!UJ 1/'?!7 



William Winters 
Editor 

Jon Moon 
Business Manager 

Leonard Mueller 
Circulation Manager 

EDITORIAL 

Arthur Baebler 
William Becker 
Paul Crookshank 
Harold Hilker 
Harry Scherzer 
John Simon 
George Snider 

Frank Fletcher 

Gary Baltis 
Paul Hanna 
Ralph Rotty 

Nels on Cochran 
Ashby Shoop 
Price Smith 

Dick Williams 

- - Staff Artist 

• 
BUSINESS 

Steve Furbacher 
Winston Loe 

Earl Nevils 
John Ochsner 

Warren Petry 

• 
CIRCULATION 

Bob Caldwell 
Boyd Connaway 

Curtis Elder 
Willard Haunschild 

Bert Starker 

• 
FACULTY ADVISORS 

D. J. Porter 
G. K. Gillan J. C. McAnulty 

COVER 
The cover design for this year's 

Missouri Shamrock was designed by 
our staff artist, Frank Fletcher, wiho 
also made the final sketch and as
sisted in engraving the plate from 
which the cover is printed. 

VOLUME NINE NUMBER ONE 

MISSOURI 
SHAMROCK 

~ G,o-t O .. eto6.et, 1941 

Editorial 

Soldier Engineers 
Jon Moon, Ch.E., '43 

Civilian Pilol Training ................ . 
Carl Sneed, M.E., '42 

Organizalions 

Around lhe Columns 

Engine Briels 

Alumni News . 

Noles lrom lhe Dean .... 

Engine Sketches 

Blarney 

MEMBERS OF 
ENGINEERING COLLEGE MAGAZINES ASSOCIATED 

Chairman: Professor H. C. RICHARDSON, Universit-y of Minnesota, 
Minneapolis., Minnesota 

2 

3 

6 

8 

9 

12 

14 

15 

20 

Arkansas Engineer, Colorado Engineer, Cornell Engineer, Drexel Technical J oumal, 
Illint>is Technograph, Iowa Engineer, Iowa Transit, Kansas Engineer, Kansas State Engineer, 
Marquette Engineer, Michigan Technic, Minnesota Techno-Log, Missouri Shamrock, Nebraska 
Blue Print, N. Y. U. Quadrangle, North Dakota Engineer, North Dakota State Engineer, 
Ohio State Engineer, Oklahoma State Engineer, Oregon State Technical Record, Pennsylvania 
Triangle, Purdue Engineer, Rose Technic, Tech Engineering News, Villanova Engineer, 
Washington State Engineer, Wayne Engineer, Wisconsin Erigineer. 

Published five times a year by Board of Publications of Engineers Club, College of 
Engineering, University of Missouri. Office of Publication: Room 112 Engineering Build• 
ing, University of Missouri, Columbia, Missouri. Printed by Ancraft Press, Columbia, 
Missouri. Subscriptions : single copies 15 cents; 50 cents per year in U. S. A.; $1.00 
per year in Canada and foreign countries. 



2 

EDITORIAL 
ENGINEERING AT MISSOURI DOES 

IT IS A KNOWN FACT around every univer
sity campus that an engineer is not the "Joe 

College" type of fellow that is created especially 
for the comic strips and Hollywood. Engineers, 
as a group, are a more serious type of men with 
great interest in their studies, who have so much 
to do in maintaining their scholastic standing 
that they have very little time for extra-cur
ricular activities. The entering freshman engi
neer, coming direct from high school, has prob
ably had as much social life as the entering 
freshman arts and science student. He is great
ly interested in engineering but is also interested 
in the social side of life as well. He tries for 
a while to conduct his activities as he did in 
high school but gradually his courses become 
more difficult and he has less time to spend on 
social activities. As this process continues the 
student may find that he cares less about social 
participation. When this point is reached, the 
student is in real danger of becoming "one
sided." Of course, society in general and prospec
tive employers in particular much prefer the nor
mal person who knows and can do things outside 
of the engineering field. From this it can be 
seen that some sort of social activity is not only 
desirable but very necessary if engineers are to 
retain the well-rounded personality sought after 
by employers and appreciated by everyone. 

The conclusion should not be drawn that 
social activity is more important to an engineer 
than his technical education, but rather that 
a balanced program, including both elements 
of a person's education, should be followed . To 
provide a means to this end, there was organized 
on the campus 58 years ago a club for engi
neers of all departments of the College of En
gineering. The objectives of the club a_re t~o
fold: to promote fellowship among engmeenng 
students, and to provide an excellent opportun
ity for engineers to have a part in the social side 
of school life. This club, which has each year 
since its inception become more and more an 

HA VE A BRIGHTER SIDE 

integral part of the school life of the engineer, 
is the Engineers Club of the University of Mis
soun. 

The Club has a large and varied program. 
During the year there are two main smoker 
meetings at which engineers may mingle to talk 
shop, exchange ideas, discuss that last date, and 
become more widely acquainted with their col
leagues, who shall later be their business asso
ciates. Not only the smoker meetings, but all 
Engine Club meetings are characterized by the 
congeniality of the members, comic and tender 
songs, sung as only the Engineers can sing them, 
technical discussions given by prominent engi
neers from the middle west, and educational as 
well as entertaining moving pictures on various 
engineering subjects. 

A major activity of the Engineers Club is 
the preparation and promotion of St. Pat's Week. 
This annual custom, which has been adopted by 
leading colleges throughout the nation, orig
inated at the University of Missouri in 1903. 
Highlights of the celebration of St. Pat's Week 
include a stag barbecue, a serenade of sorority, 
Stephens, and Christian College girls, educa
tional and phenomenal laboratory exhibitions, 
and an engineering "stunt" on the quadrangle 
to amaze and mystify students of other schools, 
ending in a climactic weekend with an All-School 
dance one evening followed by an exclusive Engi
neers Ball the following night, with music sup
plied by a big name band. 

A well rounded engineer participates whole
heartedly in all these activities. It is his priv
ilege to do so merely by joining the Engineers 
Club which he should feel is his club, since every 
engi~eer who joins has an equal voice in its af
fairs. The Club provides a wide-open door to 
good times for each and every engineer through
out the whole school year, and every engineer 
is eligible for membership. 

JOIN IT NOW! ! ! ! ! 

THE MISSOURI SHAMROCK 



One of the U. S. Anny's largest railway-mo1.llllted ·guns in action.-Courtesy Product Engineering. 

Soldier Engineers 
ALTHOUGH the Engineering 
· Corps has always been an im

portant and integral part of the 
Army, never before has this branch 
of the service been given so much 
public recognition. Much of this 
recognition has been accorded since 
the exploits of the combat engi
neers of the German Army have 
been publicized. We will endeavor 
to give a brief review of the his
tory and accomplishments of the 
Army Engineering Corps together 
with the duties that they perform 
today. 

OCTOBER, 1941 

by JON MOON, Ch.E. '43 

The Corps of Engineers was or
ganized in 1802, consisting of of
ficers and cadets only. Simultane
ously the Military Academy at 
West Point was instituted, to be
come the peculiar responsibility of 
the Corps of Engineers until 1866. 
With the organization of the first 
company of Sappers, Miners, and 
Pontoniers - Company A, the 
Corps of Engineers came into .be
ing in 1846. The nineteen engineer 
officers who served with the armies 
in Mexico included: Captain Rob
ert E. Lee, who became the mili-

tary gemus of the Confederacy 
fifteen years later; George B. Mc
Clellan, who for a time was to lead 
the army of the Potomac against 
Lee; and H. W. Halleck, who was 
to become General in Chief and 
Chief of Staff of the United States 
Army. 

During the Civil War the com
bat engineers performed_ valiant 
and priceless service, particularly 
as pontoniers. The pontoniers put 
a 2100 foot ponton bridge across 
the James River in seven hours, 
enabling the entire Army of the 
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German Engineers using raft of pneumatic boats with improvised superstructure. 
-Courtesy Military Engineer. 

Potomac and supply trains to cross 
in two days. 

To the credit of the Engineers 
Corps are recorded the construc
tion of the United States Capitol, 
the Washington and Lincoln Me
morials, th·e Library of Congress, 
and · many other structures in the 
District of Columbia. While more 
conspicuous, these achievements 
are relatively small compared with 
the tremendous river and harbor 
improvements which have been ac
complished under the direction of 
the Corps. The Panama Canal is 
well known as a monument to its 
skill and efficiency. 

The World War witnessed a huge 
expansion of Engineers. Warfare 
had become highly technical. Not 
only were pioneers needed, but 
there were numerous railroad, for
estry, shop, topographical, and 
sound and flash units. After the 
War this last function was turned 
over to · the Field Artillery . . 

There were more · soldier engi
neers in the American Expedition
ary Force in France than of any 
othe_r Arm except the Infantry; 
for instance; the Infantry had 
32.40%, the Engineers had 12.68%, 
and the · Field Artillery 11.68 % . 
Not only did the Engineers render 
their specialized services, but on · 
many occasions they laid down 
their to.ols to take up the rifle and 
bayonet and attack the enemy. 

The uniform of the Engineer of
fic -=-r is distinctive in that its but-
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tons bear, not the crest of the Unit
ed States, but a design modeled 
after an early fortification work 
with t_be Corps motto, "Essayons," 
on the button. Until after the 
World War, Engineer non-commis
sioned officers received higher pay 
than did most of the non-commis
sioned officers in other branches of 
the Service. The "home station" 
of the Engineers is Fort Belvoir, 
Virginia. At this post are located 
the Engineer School and the En
gineer Board. 

The Engineer School at Fort 
Belvoir is a school for student of
ficers and enlisted specialists. The 
enlisted specialists' courses include 
surveying, drafting, water purifi
cation, map reproduction, power 
equipment, and motors. The cour
ses are now of twelve weeks dura
tion. 

The Engineer Board is the or
ganization which develops and tests 
new' · equipment. Recent progress 
which has been made in the suI)ply 
of maps and photomap,s to the 
other Arms can be credited largely 
to Jhis Board. The Board has many 
large-scale developments under 
way, which include ponton and 
other types of bridge equipment, 
camouflage, map reproduction, 
defenses against mechanized units, 
power equipment, etc. There is an 
Engineer Detachment at Wright 
Field, Ohio, · which has · functions 
relating to the development and 
testing of aerial photography and 

photogrammetry insofar . as these 
concern the requirements of the 
Engineers and the other Arms. 

Military mapping is a very im-
. portant responsibility of the Engi

neer Corps. The Engineers and the 
Air Corps are jointly charged with 
the preparation of maps requiring 
aerial photographs. 

The Engineers are both a supply 
service and a combat arm. Super
vision of both the supply function 
and military activity is exercised 
by the head of the military section. 
In addition to procuring and sup
plying all characteristic equipment 
for , the Engineer troops, the mili
tary section procures and distrib
utes searchlights (actually making 
some of the sixty inch mirrors) 
as well as all surveying, drafting, 
and topographic equipment for 
most of the other Arms. 

Although the Engineers have al
ways been available for combat 
duty, their primary function is to 
make routes passable for their own 
forces and impassable for the forces 
of the enemy. Th,e German Army, 
however, has deliberately used En
gineers as shock, troops. Besides 
explosives these pioneer troops 
carry rifles, machine guns, hand 
grenades, flame throwers, scaling 
ladders, crowbars, long poles, 
smoke candles, and about every 
other portable assault weapon that 
can be imagined. 

The invasion of Belgium was led 
by a battalion of engineers. Forti
fications such as the Belgian Eben 
Emael were reduced to dust by 
explosives employed by the engi
neers; hitherto their fortresses were 
considered invulnerable even to 
artille,ry fir~. After throwing up 
a smoke screen, the engmeers ad
vanced, using flame throwers and 
thermite grenades. They then 
thrust long rods through deserted 
ports and set off explosives attach
ed to the ends of -the rods. 

The German pioneer forces are 
regarded as combat troops. Amer
ican Army Engineers · are regarded 
primarily as technicians. This dif
ference is due to the fact that our 
Army Engineers regard the Ger
man Army military en~inee:ring 

. policy as not the best one suited to 
9ur needs. In our peace time army 
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the ratio of engineers was one man 
in thirty. Last June the ratio was 
one man in sixteen. In active war
fare the ratio would rise again to 
one man in eight. 

Whenever the army moves, the 
engineers have much to do with it. 
They have made the maps which 
outline the route. Their roads and 
bridges carry the motorized forces 
and supplies. If railheads have to 
be built, it is the task of the Engi
neers to do it. It is the Engineers 
who have to establish bridgeheads 
in enemy territory. It is their task 
to plant mines and tank traps on 
unprotected flanks. It is their 
camouflage that protects the artil
lery positions and supply dumps. 

M~litary operations are hard on 
roads, especially in this day of 
mechanized armies. Therefore the 
primary task of the Engineer Corps 
in war time is the maintenance of 
roads and bridges and the con
struction of new ones. The con
struction of new concrete roads 
near the front is impracticable. 
Therefore an 18-foot macadam 
road is built to meet the needs of 
each infantry division. These roads 
can extend as far as 75 miles from 
their railhead. For lighter traf
fic, roads of dirt, gravel, plank, or 
corduroy construction are satisfac
tory. For quick construction a 
"tread" road is built, supplying a 
bearing surface only for the wheels. 
At the front, manual labor carries 

through most of the road construc
tion. The combat engineers are 
equipped with air compressors, 
bull-dozers, and other pO\yer mach
inery which can be used ' in other 
situations. Modern equipment, 
usually too .unwieldy to use at the 
front, is used to construct roads in 
the rear areas. 

The feat , which is most closely 
related to the engineers, at least 
in the minds of the general public, 
is that of bridge construction. Their 
function is that of getting troops 
across an unfordable stream under 
fire, a task to test the mettle -0f 
any engineer outfit. Attempts such 
as these are usually carried out 
either under the cover of night or 
a smoke screen. The technique 
must be proof against both dark
ness and confusion, as well as 
against enemy action. For such 
work ·the engineers are equipped 
with assault boats, light skiffs stur
dily built of plywood. Ten of these 
skiffs can be nested together like 
dories on a fishing schooner and 
carried· in a light truck. Each skiff 
holds eleven folly equipped sol
diers; nine infantry me~ and two 
engmeers as crew men. 

At Fort Benning, Georgia, a 
complete rifle company was ferried 
across the Chattahoochee River in 
seventy seconds. This task was ac
complished under the cover of a 
smoke screen laid by the Engi
neers. The river at this point was 

320 feet wide and flowing at the 
rate of four miles an hour. 

Once the advi9ce party has es
tablished a bas~ on the far side of 
the stream, the engineers rig a sec
tional footbridge. Engineers threw 
a bridge. of this type across the 
Chattahoochee at Fort Benning in 
ten minutes, including the instal
lation of the anchor cable. Soldiers 
crossed this bridge at the rate of 
100 per minute. 

Regular ponton-bridge equip
ment may be either light or heavy, 
the method of construction being 
the same with each. Latticed steel 
or aluminum supports are used in 
the shallow water near shore and 
a flexible joint called a saddle or 
hinge connects that part of the 
bridge with the part which is sup
ported by pontons. Pontons are 
scow-shaped craft, the light ones 
having duralumin frames and 
aluminum skins and a weight of 
about 1400 pounds. Anchored at 
16-foot intervals, the bridge they 
support will carry fully loaded 
three-ton trucks, and even light 
tanks. Reinforced with extra pon
tons they can be used by medium 
tanks. A light ponton company 
carries equipment for about 1000 
feet of bridge and builds about 100 
feet an hour. 

Whenever the slogan of the En
gineers, "Give Us a Try," is put 
into effect, the job at hand is al
ways accomplished. 

Engi,neer machine-gun crew ready for combat action.-Courtesy Military Engineer. 
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Civilian Pilot Training 
The author has just com

pleted the last of • the . four 
CPT courses .described in this 
article. He took tlte primary 
and secondary · courses while 
attending school last year here 
in Columbia, and the cross
country and instructor courses 
while at Lambert Field in St. 
'Louis lasi summer.-Ed. 

SINCE THE inception of the 
Civil Aeronautics Authority Civ

ilian Pilot Training Program the 
number of licensed pilots in the 
United States has more than dou
bled. This training has also pro
vided the Army and Navy Air 
Corps . with 7500 cadets who not 
only have advanced standing but 
also have a very low "wash out" 
rate. The CPT is now undertaking 
the largest and most important job 
of its career; the task of training 
instructors for the Army Air Corps 
Cadet Training Program. Seven
teen-hundred potential instructors 
are now in the last stages of in
struction which consists of four 
CPT courses giving each student 
a total of 160 hours of solo and in
strument flying. Although capable 
flight instructors have never be
fore been trained in such a short 
time, it is now being accomplished 
by the short but very intensive 
program. 

The training period is divided 
into the Elementary, Secondary, 
Cross-Country, and Instructor 
courses, and, as less is known about 
the last two, which have been in 
operation for only three months, 
than about the two primary cour
ses, mo~e attention will be paid to 
the advanced training. 

The Elementary Course is de
signed to teach the student to fly 

· a light airplane safely in the nor
mal course of flight. The ground 
school study covers Aircraft Op
erations, Navigation, Meteorology, 
and Civil Air Regulations, while the 
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by CARL SNEED, M.E. '42 

Linden Bricker, former engineering 
student here, is shown standing by the 
Waco trainer used by both him and 
the author in the Secondary . Course 
here in Columbia. Bricker is now a 
Bight commander in the U. S. Air 
Corps and is stationed at Brooks Field, 
Texas. 

flying consists of 17 hours dual and 
18 hours solo in a Piper Cub Train
er with a SO-horsepower Franklin 
Engine. A student completing the 
course has in this short time been 
taught to fly well enough to be 

-allowed to carry passengers. Dur-
ing the first part of this course one 
thinks at times that he will never 
learn to fly and at other times that 
flying is very simple. After the 
first solo flight comes the biggest 
thrill in a pilot's career; his realiza
tion that he has flown alone. On 
passing the written and flight tests, 
the student gets his private pilot's 
certificate. 

With recommendations (which . 
are required for all higher courses) 
the student can take the secondary 
course, flying a heavier plane for 
40 hours, a Waco with a 225 horse
power Continental Engine was the 
particular plane used here in Co
lumbia. The flying · includes many 
practice maneuvers which a stu
dent must perform with a high de
gree of accuracy and many aero-

batic maneuvers which must be 
executed, although enough time 
cannot be spent on all of them to 
obtain great proficiency. There is 
not space to analyze the practice 
maneuvers and to explain why 
a lot of time is spent on such 
things as pylon eights, spot land
ings, spins, and lazy eights. Each 
has its place in the training of a 
solo pilot, helping to develop such 
qualities as coordination, speed 
sense, planning; orientation, and 
the ability to subdue normal in
stincts and to form new. instincts 
by experience. The ground school 
subjects include Aero-dynamics, 
Engines, and Radio. 

The Cross-country flight course 
is divided into two stages of fly
ing. In Stage A there are three 
students to an instructor and the 
flying is done in a five-place Stin
son having landing flaps and a 
controllable pitch propeller pow
ered with a 245-horsepower Lycom
ing engine. After take-offs and 
landings are mastered, cross-coun
try trips are started. Before des
cribing the planning and flying of 
the trips the C.A.A. aids to · cross
country navigation should be de
scribed. 

In order to fly a trip safely, the 
weather, present and future ,- must 
be known. The weather bureau has 
800 stations which report their lo
cal weather hourly by teletype and 
also 14 stations which take obser
vations of the upper air conditions. 
This information is available at 
any airway communications sta
tion, along with weather maps and 
forecasts made from station re
ports. The main air traffic lanes of 
the country are called airways, and 
are marked by lighted . beacons and 
radio range systems. The traffic 
above 3500 feet along these airways 
is controlled by airway traffic con
trol centers while traffic close to 
a large airport is managed by a 
local control tower at the field. 
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Training in the use of a parachute is essential to advanced CPT students whose 
courses include difficult acrobatics.-Courtesy Parks Air News. 

With these facilities in mind, the 
procedure for planning a trip is 
now given. The three students 
divide the duties and first plot the 
course on C.A.A. sectional maps, 
measuring true courses and dis
tances between the terminal and 
the check points. The weather se
quences from maps and forecasts 
are then studied, and the pilot'~ 
forecasts of weather expected en 
route are made from the weather 
trends noted. Using the Dalton 
Navigation Computer the gr~und 
speeds and the compass headings 
are next computed with true course, 
magnetic variation, compass devia
tion, and wind aloft unknown. The 
estimated elapsed time between 
check points and time of arrival are 
figured and filled in on Flight Log 
and Flight Plan forms with allow
ances made for taxiing and climb
ing time. The airplane is then giv
en its daily flight inspection, the -
engine is warmed up, and the tower 
is called on the transmitter for taxi 
clearance. The take-off is made by 
one of the three students with the 
other two in the rear seat. Each 
student takes his turn flying for one 
hour and riding for the other two 
hours as navigator and observer. 

navigator determines is necessary 
to make the course good. From 
actual elapsed times and headings 
over check points, the actual 
ground speed and wind are com
puted. When the trip has been 
completed the estimated and act
ual time and fuel consumption are 
compared. 

Eighteen trips are made, each 
averaging three hours in length, 
each being made to a different 

· place, · some being efficiency flights 
and some being planned in flight. 
Trips are made •using the radio 
range system and the directional 

loop antenna (for homing to a 
station). Some., instrument flight 
procedures are used, s.uch as fade 
out method of radio range orienta
tion, position finding by bearings 
taken with the loop, and procedure 
let-downs from the range station 
to the airport using a given air 
speed and rate of descent. Three 
trip~ are made at night using all of 
the :Jbove methods of navigation 
and .the system of rotating marker 
beacons with the pilot also acting 
as navigator. 

The second- · s.t.age of the cross
country course is flown in a three
place Cub Cruiser equipped with 
two-way radio and night flight 
equipment, most of the flying 
being solo night flying and includ
ing a 700-mile trip with an over
night stop. My trip was made to 
Dayton, Ohiowith Howard Combs, 
( formerly a M.E. · here at Mis
souri U.) flying another cruiser. 
The trip was planned as the trips 
of stage A were planned with the 
only difference being that this trip 
was a solo flight. We made stops 
at Terre Haute, Indianapolis, and 
Columbus, Indiana, taking twelve 
hours to make the trip, nine hours 
being flown in one day. The ground 
school covers the procedure used 
in planning and making the trip. 

The Instructor Course required 
the hardest work of all the courses, 
both in the flying and ground 
schools. The latter was prepara-

( Continued on Page 16) 

The pilot's job in flying the trip 
is to hold the compass heading and 
altitude, and to make such cor
rections in the heading as the 

Five-place Stinson used in the Cross-Country Course. This type of plane has 
a controllable pitch propeller and a 245 horsepower engine. 
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ORGANIZATIONS 
by GARY BALTIS and WILLIAM BECKMAN 

♦ A. I.E. E. 

The American Institute of Elec
trical Engineers, the national or
ganization in electrical engineering, 
was founded in 1884, and has as its 
objects the advancement of the 
theory and practice of electrical en
gineering and of the allied arts and 
sciences, the maintenance of high 
professional standards among its 
members, and the development of 
the individual engineer. 

Regularly enrolled students in 
the course of electrical engineering 
are eligible to become members. 
Those students who are not yet 
members of the student branch are 
urged to join and find for them
selves just how active and interest
ing the professional society is. 

The University of Missouri Stu
dent Branch of A.I.E.E. opened 
the year's activities September 23 
with a big get-together picnic at 
the Municipal Light Plant grounds. 
Professors Weinbach and Lanier 
spoke to the group about the pro
fession they had chosen and its 
relationship to A.I.E.E.. Professor 
Waidelich, A. I. E. E. Counselor, 
spoke briefly about the advantages 
of becoming student members of 
the national society. 

Ela Kappa N'u 

Iota chapter of Eta Kappa Nu 
is' a branch of the national honor
ary electrical engineering organi
zation. Members are elected from 
the Junior and Senior electrical 
engineering classes on the basis of 
scholarship and other attributes. 

At the meeting held last May 13, 
Estel Mabuce and Orville Mott 
were initiated, and the following 
officers were elected: William Win
ters, president; George Snider, vice-
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president; Millard Watts, record
ing secretary; Nelson Cochran, 
corresponding secretary; Estel Ma
buce, Bridge correspondent; and 
Arthur Kemper, treasurer. 

A. S. C. E. 

The American Society of Civil 
Engineers on the Missouri Univer
sity campus is a student chapter 
of a national engineering society 
established to afford the begin
nings of professional associations. 
Membership in the student chap
ter is open to all civil engineering 
students while the meetings may 
be attended by all students of the 
University, alumni, and any others 
who may be interested. 

The officers of the organization 
for the coming year are: Howard 
Koch, president; Luther Heilman, 
vice-president; and Marvin Owen, 
secretary-treasurer. For details of 
membership or other information, 
see one of the above men. Watch 
the civil engineering bulletin board 
for meeting announcements. 

Engineers Club 

The first meeting of the Engi
neers Club was held Wednesday, 
October 1, in the Library Audito
rium with 225 engineers present. 
Officers for the year 1941-1942 were 
introduced as follows: John C. 
New, president; Joe Lovegreen, 
vice-president; Jon Moon, secre
tary; Robert Powell, treasurer; 
Noel Wood, business manager; 
Fred Sischka, publicity director; 
Harold Slusher, chairman of St. 
Pat's Board; Howard Koch, secre
tary of St. Pat's Board; and Har
old Hilker, chairman of the at
tendance and discipline commit
tee. 

William McFadden, Ch.E., was 
the recipient of the Engineers Club 

Ann u a 1 Freshman . Scholarship 
Award. McFadden completed the 
32 hours of his freshman year with 
an average of 3 .66. 

The concentrated membership 
drive to end November 1 was ex
plained by President New. To 
insure a successful St. Pat's Week, 
all engineers were strongly urged 
to join the Club immediately. The 
keynote of the drive is to have 301 
paid members by November I. The 
adjournment of the meeting was 
followed by refreshments in the 
Electrical Engineering Laboratory. 

Lest we forget-it's 
"301 BY THE lST." 

A. I. Ch. E. 

The Missouri student chapter of 
the American Institute of Chem
ical Engineers held its first meet
ing of the year Wednesday, Octo
ber 8, at the Phi Delta Theta 
house. The president, Noel Wood, 
opened the meeting by introducing 
Dean Curtis, who welcomed the 
new men. Dr. Lorah, chapter ad
viser, was introduced, as were oth
er members of the faculty present. 
A brief explanation of the purpose 
and benefits of membership in A. 
I.Ch.E. was given. The program 
consisted of three short talks giv
en by Bob Hogeboom, Paul Crook
shank, and Bob Powell on their 
summer experiences working with 
the Monsanto Chemical Company 
in St. Louis. 

The organization is open to all 
students enrolled in Chemical En
gineering. Freshmen and transfer 
students are especially urged to 
participate in the activities of the 
chapter. 

( Continued on Page 18) 
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Around the Coluinns 

Don't tell anyone I told you, 
BUT - - - - -

Baby Bolstad has been apply
ing some new mechanical ideas to 
her carriage. It was only the other 
day that Mr. Bolstad had to ex
plain to his daughter that the 
wheels should be taken off with a 
sledge hammer and not a tack 
hammer. 

Flash! Flash! Flash! At last 
Preacher Scorah is making some 
real progress in spreading the 
truth. A couple of weeks ago 
Brother Pitney saw the light and 
came into the fold, and now Broth
er Petruccione has seen the error 
of his ways and is attending Sun
day School every Monday, Wed
nesday, and Friday at eight o'clock. 
Brother Harmon is enrolled for a 
course in the Bible , School. 

Rip Van Winkleblack has defi
nitely sworn off "family style eat
ing." He had two fingers on his 
"reaching arm" bandaged for a 
week. Wink was grabbing hastily 
for a wiener when he accidently 
stuck his fingers in a mustard jar. 
Just as he pulled them out, Brother 
Wilks slapped on a slice of pickle, 
wrapped a bun around them, and 
bit hard. 

Doctor Scorah has installed an 
electrically operated spark plug in 
his pipe. 

What is this about Uncle Sam 
and Dean Curtis having such a 
heated argument? It ended some
thing like this-

Dean Curtis: "But Uncle Sam, 
Nelson Cochran simply must come 
back and finish his engineering edu
cation!" 

Uncle Sam: "Alright, dammit, 
take him! Go ahead and rum our 
defense program!" 

Generous Doc Scorah has offer
ed that marvelous vertical gas en
gine in the M.E. lab. to the United 
States to aid in defense production. 
Wow! 
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-And speaking of defense, Mr. 
Miller is absolutely amazed at the 
number of expert draftsmen that 
defense industries have discovered 
among the M .U. engineers. 

The boys that had Professor 
Gray for Thermo are considered 
lucky. I wonder if Doc knows why? 

Prof. Wood is still feeling a lit
tle feverish about that hydraulics 
session the other day. He was il
lustrating the uplift in a beer bot
tle ( from an engineering stand
point) when he was accused of 
drawing the diagram with too 
much precision and tenderness . 

Fashion Notes: Dr. Robert 
Louis Scorah was seen the other 
day without that red tie. 

We wish to nominate Professor 
Lanier as the sartorial superman 
of the faculty. Even Professor 
Wharton couldn't wear a bow tie 
so nonchantly, and that six inch 
cigarette holder is the final touch. 

We wonder if the Dean would 
have as much trouble getting along 
without Mrs. Holt as the rest of 
us would? 

A. T . Kemper, the demure Elec
trical, was picked up for speeding 
the other day. He swears his bicy
cle slipped into overdrive while he 
wasn't looking. 

We saw John Roberts weeping 
long and piteously the other day. 

by SLIP-STICK SAM 

Always an admirer of brunettes, he 
took a beautiful specimen to the 
Colorado game. Imagine the poor 
boy's disillusionment when she 
turned blonde in the second quar
ter! 

Prof. Wharton is making the 
study of Power Plants seem as in
teresting as Stephens' Burrall class 
on Sunday morning. It's a funny 
thing what a few maps and curves 
can do to arouse the interest of 
a group of engineers. 

Bob Hess has appointed himself 
as personal representative of the 
Engine school at Stephens this 
year. Subsequent years too, for 
that matter. 

Lil' Alvin Phillips was recently 
reprimanded by the Dean for mix
ing cake batter in the Chem. de
partment's clay grinder. 

This is the real McCoy-John 
Roberts was strolling around Ste
phens campus near Tower Hall 
recently, when a night watchman 
told him he would have to step 
inside, that no loitering was allow
ed outside. John promptly com
plied with the harsh order. 

It is reported that Clyde Nich
olson has requested release from 
the St. Louis Inspection Trip re
quirement for Electricals. He is 
horrified that each inspection tour 
will end at Anheuser-Busch. 

Sweeney says that he knows 
where the center of pressure of the 
Colorado line is. 

Jim Harmon, M.E., thinks it is 
cruel to use those squirrel cage in
duction motors. 

True confession of an engineer
"The Lord was handing out ears; 
I understood him to say beers, and 
ordered two large ones. When he 
handed out noses, I understood 
him to say roses, and asked for a 
big bright red one, and when he 
said brain, I thought he said train, 
and, doggonit, I missed it." 
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COAL 

Above-Drilling and cutting · coal in a Frick company 
mine. This machine has a boom, which is raised, low- · 
ered, and swung through a wide arc hydraulically. The 
boom is equipped with a drill for drilling blast holes and 
with a cutter bar to slice the coal. When the drill is used 
the cutter bar, which is mounted on the end of the boom, 
is doubled back on itself. The cutter bar is used to make 
horizontal cuts at the top and bottom of the working face 
and vertical cuts between the two. The distance from 
the end of the cutter bar, when extended, to the center 
cf the machine's truck is 21 feet. The machine, which is 
track-mounted, is motor-driven. 

Above-Palmer Dock of the H. C. Frick Coke Co; The tipple 
receives coal from an underground conveyor, 3½ miles long, 
and transfers it to barges. 
Below-Carnegie-Illinois steamer leaving Palmer Dock with 
a tow of coal barges for the Clairton By-Product Coke Plant 
of Carnegie-Illinois Steel Corp., 35 miles down the Monona 
pahela River. 
' 
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VITAL TO THE 
UNITED STATES 
DEFUSE PROGRAM 

All cuts courtesy U. S. Steel News. 

Above-Digging and loading coal in a mine of the H. C. Frick 
Coke Co. The loading head of this machine is equipped with 
arms which pull blasted coal on to a continuous conveyor, 
which carries it to mine cars in the rear. The machine is 
mounted on caterpiUars to permit movement beyond the end 
of the mine track. The caterpillars, however, are of the same 
gauge as the track so that they can ride on the rails to and 
from the working place. Operation is by electric motor. Hy
draulic controls are used to raise and lower the loading head 
and · the delivery end of the conveyor. 
Below-Loading railroad cars at the coal hoisting headframe 
and coal preparation tipple of the No. 3 Mine of National Min
ing Co., Musa, Pa. The tipple is equipped with modern shak
ing screens · and can load cars with 26 different sizes of coal, 
£cur sizes at any one time. 
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Right-Beehivk: ·. coke ovens at night. These ovens, 
long dormant, , na,ve been brought back into service 
to help supply the unprecedented demand for metal
lurgical fuel. · 

Below-Drawing coke out of rehabilitated beehive 
ovens by machines. A bar driven into the oven by 
rack and piniofr . breaks up the coke, then pulls it 
out to a continuo.us belt, parallel to the face of the 
ovens, which in turn delivers it to a continuous 
screen in the boom. Screened material drops from 
the end of the boom into railroad cars. Screenin.gs 
fall to the ground. The man in the left foreground is 
quenching coke with a long hose pipe. Dimly vis
ible on the top of the ovens are two electric trolley
driven lorries which charge the ovens with coal, the 
coal passing through the top of the ovens. 
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Above-Coal hoist unloading a barge at Clairton By-Product 
Coke Plant. 

; Left-Close-up of grab buckets from hoist. Each bucket takes 
5 tons of coal per lift. Each barge contains approximately 
900 tons of coal. 

Below-Cars loaded with by-product coke for shipment. 
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Alumni 

Hugh Wynn, Ch.E. 1940, who is 
turning out nitric acid and nitro
cellulose for the Hercules Powder 
Company in New Jersey took on 
added responsibilities this summer 
in the way of matrimony, so we 
hear. 

Joe Small, Ch.E. 1940, is anoth
er engineer who has transferred 
his line of study since M. U. Joe 
is now cramming on aeromechanics 
as a Cadet in the Army Air Corps. 

Richard Fields, C.E. 1941, is 
working for the American Bridge 
Co., in Ambridge, Pennsylvania, as 
a structural steel detailer. 

Robert Jones, E.E. '27, was seen 
at the A.I.E.E. Convention in St. 
Louis last week. He is now chief of 
the transformer design department 
of the Moloney Transformer Com
pany in St. Louis. 

William Hamilton, Ch.E. 1941, 
and Advertising Manager of the 
SHAMROCK as well as Business 
Manager of the Engine Club dur
ing his da:ys at Old Mizzou, is now 
working for the Hercules Powder 
Company in Wilmington, Dela
ware. He is working on research 
in the Paper Makers Chemicals 
Division. The problem he is work
ing on is being put on a semi-plant 
basis and will soon be in produc
tion. 

Ted Wyatt, Ch.E. 1941, is now 
working for Du Pont in Newburgh, 
New York, on the production of 
Fabricoid and Toutine. 

George Steinbruegge, class of 
1941, is now working for Interna
tional Harvester as a test engineer 
in the development department, 
eliminating defects in their prod
ucts. He is married and living in 
Chicago. 

Clair Cowan, Ch.E. 1941, is now 
in Milltown, New Jersey. He 

. would like to hear from men . in en
gineering who are in the Army. 

Howard Lewis, Ch.E. 1941, is 
working with the TV A at Wilson 
Dam, Alabama. At present he is 
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News 
by RALPH ROTTY, E.E. '44 

working in the acid plant as part 
of a two-year training program in 
which he learns to operate every 
piece of equipment in raw mate
rials, acid, and fertilizer manufac
turing sections. 

Arnold Leweke, M.E. 1941, is 
located in Middletown, Ohio and 
at the present is doing time study 
work in the Industrial Engineer
ing Department of the American 
Rolling Mill Co. 

Sam Hardaway, M.E. 1941, is 
at present working as an installer 
for the Chicago Avenue Section of 
the Illinois Bell Telephone Co. in 
Chicago. Sam has managed to stay 
single so far. 

Franz Hicken, Ch.E. 1941, is 
working for Pure Oil Company in 
physical chemistry and chemical 
engineering research. He is not 
married but expects to do some
thing about it within the year. 

Jack Winchester, E.E. 1941, and 
editor of the SHAMROCK, as well 
as Sec.-Treas. and Vice-Chairman 
of A.I.E.E. while in school, is now 
working for Westinghouse in Swiss
vale, Pennsylvania, in their Edi
torial Service Department, which 
handles all magazine publicity. 

Charles Mumma, Ch.E. 1941, is 
with the Tennessee Valley Author
ity at U. S. Nitrate Plant No. 2. 
He has been doing design and 
drafting work in the Chemical En
gineering Research Department. 

William Purdy, C.E. 1941, 1s 
with the Glenn L. Martin Co., m 
Baltimore, Maryland, working in 
the Vibrations Group in their En
gineering Department. 

E. H. Brewer, C.E. 1941, is now 
working for Stanolind Pipe Line 
Company, in North Central Kan
sas. 

B. E. Heacock, E .E. 1941, has 
connected with the International 
Harvester Company in Chicago, Il
linois. 

Sam Roberts, M.E. 1941, and 
president of Tau Beta Pi last year, 
is working with the Ethyl Gaso
line Corporation in Detroit, Michi
gan. 

Edward Lang, Ch.E. 1941, and 
president of the Engineers Club 
last year, is now working for Proc
ter and Gamble in Cincinnati, 0. 
Ed writes that he expects to be 
transferred to the St. Louis branch 
about the middle of November. 
Also working with Procter and 
Gamble in Cincinnati are Ralph 
Klinker, Ch.E. '41, and Ross Nich
ols, C.E. '41. 

Seen at the Missouri-Ohio State 
game were Albert Mueller, M.E. 
'41, and Ernest Mellow, who ob
tained his Master's degree in Ch.E. 
here last summer. Mellow is work
ing with the DuPont plant in 
Akron and Mueller is with the 
Babcock-Wilcox Company in Bar
berton, Ohio. With just two and 
one-half minutes left in the game, 
we asked them just what type of 
work they were doing. Any loyal 
Missouri rooter knows why we 
couldn't find out the details. 

Fred Lang, M.E. '40, is now 
with the DuPont / Corporation in 
New Brunswick, New Jersey. 

Warren Eckert, E.E. '41, is with 
the Westinghouse Company and at 
present is in East Orange, New 
Jersey. However, he has worked in 
the Kansas City, Pittsburgh, and 
Philadelphia branches smce his 
graduation. 

Hershel Eppenstein, E.E. '41, is 
with the Air Corps at Wright Field, 
Dayton, Ohio, where he is working 
on radio development. 

James Barrett, M.E. '40, is also 
doing engineering work at Wright 
Field. He is working on fuel in
jection problems . 

Victor Guethlin, E.E. '41, is an
other man with Procter and Gam
ble. He is connected with the 
Huntington, W. Va. branch. 
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• 
utmost service to the Nation 

In these critical times, communica

tions play a vital part in defense. Here 

is how the Bell System is organized 

to meet its great responsibility. 

American Telephone and Telegraph 

Company coordinates all system ac

tivities, advises on telephone opera

tion, searches for improved methods. 

24 associated operating companies 

provide telephone service in their 

respective territories. 

Long Lines Department of A. T.&T. 

interconnects the 24 operating com-

OCTOBER, 1941 

panies, handles Long Distance and 

overseas service. 

Bell Telephone Laboratories carries 

on scientific research and develop

ment for the system. 

Western Electric is the manufacturing, 

purchasing and distributing unit. 

Highly trained through many years of 

working together, these Bell System 

companies provide a nation-wide, uni

fied service. Never have the benefits 

of this system been so clear as today 

when the country is under pressure. 
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Notes From the Dean's Office 
Professor John A. Logan of the 

Department of Civil Engineering 
has been given a year's leave of 
absence in order to pursue grad
uate studies at Harvard. His class
es in Sanitary Engineering are 
meanwhile in charge of Professor 
W. W. Towne who has been bor
rowed from the South Dakota 
State Board of Health. 

Professor R . B. Vaile has been 
given a year's leave of absence to 
work on national defense research 
problems in Washington. Mr. C. 
H. Gleason has been appointed an 
instructor in the Department of 
Electrical Engineering during Pro
fessor Vaile's absence. 

Professor R. H. Luebbers has 
been called into military service as 
an officer in the Sanitary Corps. 
Mr. Frank D. Oldham has been 
appointed to handle some of his 

classes in the Department of Chem
ical Engineering. 

The place left vacant in the De
partment of Mechanical Engineer
ing by the resignation of Professor 
R. H . Sogard has been filled by the 
appointment of Professor A. H. 
Burr, formerly on the teaching staff 
at Rice Institute. 

Professor C. M . Wallis of the 
Department of Electrical Engineer
ing has returned from Harvard 
with a Ph.D. degree added to his 
titles. 

Professor W. R. Elliott of the 
Department of Mechanical Engi
neering also acquired a Ph.D. de
gree from Purdue University dur
ing the past summer. 

Several members of the engineer
ing faculty were engaged in prac
tical engineering work during the 

summer. Professor Moorman was 
with the Boeing Aircraft Corpora
tion in Seattle; Professor Gray 
with the General Electric Com
pany; Professor Porter and Dean 
Curtis were with the T.V.A. in 
Alabama; Professor Comins was 
at the defense plant at Weldon 
Springs. 

Professor Winterkorn was one of 
those invited to lecture at Chicago 
University on the occasion of its 
Fiftieth Anniversary Celebration. 

A freshman wrote the following 
on his request to transfer from the 
College of Engineering to another 
division of the University: "I have 
went to 3 classes so far and decided 
better transfer." The Dean gladly 
approved the transfer. 

A senior has been discovered 
who spells a certain machine tool 
"laith." 

Tht original Babtocl (;, Wikox 
Water Tubt Boi/,r-J,sig,m/ 
in 1867-and a modwn 8611" 
Boiler. 

Black & Veatch 

qL 
PROGRESS OF POWER 

/ 
Here are some of the major developments in the history 
of steam generation since 1867: 

Water-tube boiler• Pulverized coal firing• Welded 
drums • Stud-tube, water-cooled furnace walls • 
Open-pass boiler • Two-stage furnace • Slag-tap 
furnace • Advances in working pressures, from 
650 lb. in 1922 to 2500 lb. in 1940. 

Each of these developments was either originated by 
B&W or first made commercially acceptable by B&W, 

FRIE lC-PAGE BOOKLET the oldest and largest manu
facturer of steam boilers in 
this country. 

''The Design of Water-Tube 
Boiler Units". This liberally 
illustrated booklet discusses 
the factors involved in deter
mining the proper type of 
steam generating unit for any 
given service. A copy will 
be sent to you on request. 

Much of the knowledge of 
steam generation that is now 
incorporated in your own 
textbooks has been given to 
the world by B& W engineers. 

THE BABCOCK a WILCOX COMPANY . . .. a, UHITY STRUT .. . . HEW YOH. H. Y. 

BABCOCK & WILCOX 
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Consulting Engineers 

E. B. Black 

A. P. Learned 

J. F. Brown 

H. F. Lutz 

4706 Broadway 

N. T. Veatch, Jr. 

R. E. Lawrence 

F. M. Veatch 

C. I. Dodd 

E. L. Filby 

Kansas City, Mo. 

Tiger Hotel 
New and Modern 

SLEEP IN COMFORT AND IN SAFETY 

Popular Priced Dining Service 
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Engin8 

Last year, even in the midst of 
the election furore these questions 
were heard and overheard again 
and again, "Who is he? What has 
he done? What committees did be 
work on?" 

This year the Missouri Sham
rock will present a regular feature 
called "Engine Sketches." This 
feature will attempt to introduce 
to all members of the Engineers 
Club, and to all readers of the Mis
souri Shamrock, the officers of the 
Engineers Club, of St. Pat's Board, 
of the Missouri Shamrock, and the 
presidents of the professional so
cieties. 

John New, president of the En
gineers Club, is a senior Civil En
gineer from Sullivan, Missouri. 
There he decided to enter engi
neering as a profession. Why? ... 
because he noticed that he always 

Sketches 

got his math and chemistry first 
when he worked his homework. 
He once considered entering law 
because of his fondness for making 
speeches, and has since had splen
did opportumties for making 
speeches while performing the dut
ies of his office. 

John has worked three quarters 
of his way through the University. 
He has been on the Dean's Honor 
Roll every semester, belongs to 
Tau Beta Pi, Chi Epsilon, Phi Eta 
Sigma, Pi Mu Epsilon, Blue Key, 
and Mystical Seven. John is also 
a senator in the Student Govern
ment Association. In A.S.C.E. he. 
held the position of Secretary
Treasurer and last year was the 
Chairman of the , Civil Lab Ex
hibits during St. Pat's Week. 

John hopes to get his Master's 
degree and then to take training 

by JON MOON 

in administration and in sales work. 
Last . summer he worked in the 
Hillsdale County, Michigan, Coun
ty Health Department, in coop
eration with the E. K. Kellogg 
Foundation. 

This year that important job of 
Treasurer of the Engineers Club 
is held by Bob Powell, a senior 
Chemical Engineer from Halls
ville. Bob really has a hard job 
before him and he knows it, for 
he was taking dues from engineers 
before they had even finished reg
istering. 

Bob decided to become an engi
neer after reading an article on 
bridgebuilding. His brother inter
ested him in chemistry, so Bob 
combined the two interests and 
became a Chemical Engineer. 

Bob belongs to Tau Beta Pi, Pi 

(Continued on Page 16) 

HARRIS' CAFE 
114 SOUTH NINTH 

MEALS 35c to 75c 

Dancing All Day 
and 

Half of the Night 

Organization Dinners Our SpeciaHty 

BE IN THE FRONT RADS FOR 
FALL FASHIONS 

··• Suils-by Kuppenheimer 
• Hals-by Stetson 
• Socks-by Interwoven 
• Shoes-by Nunn-Bush 

BARTH'S 
Established 1868 
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• Correct, conventional, simplified drawings of all the most widely 

used bolts, nuts, rivets, and other standard mad,ine fasteners are 

shown in the "R B & W Handbook of Common Machine Fasteners," 

a 16-page booklet that will be sent to you free upon request. This 

handy reference, which will fit inside your drawing instrument 

case, contains no actual dimensions nor specifications, but is offered 

merely as a guide for the proper representation of standard 

fasteners on assembly and detail drawings. 

More than 30,000 students, instructors, and profe••ional drafts

men have already received this booklet. Ju•t drop a card to our 

Port Che•ter addreu. 

~ 
EMPIRE 
-~ 

R 8 & W, lor 96 years a leader in the development of industrial 
fastenings, manufactures a complete line of bolts, nuts, rivets, and 
other threaded fastenings of a// standard and many special types. 

RUSSELL. BURDSALL & WARD 
BOLT AND NUT COMPANY 

PORT CHESTER. N . V . ROCK FALLS. ILL . CORAOPOLIS. PA . 
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ENGINE SKETCHES 
( Continued from Page 15) 

Mu Epsilon, Phi Eta Sigma. He 
won Pi Mu Epsilon's award in 
1939, has won the Frank McDer
mand Scholarship for two years, 
and has won the Missouri Engi
neers of Chicago Scholarship for 
this year. Bob received honorable 
mention in last year's national 

PLATE LUNCHES 

25c & Up with 

Dessert 

10% Off on Meal Ticket 

DROP INN C·AFE 

For Complete and 
Economical Floral 
Service 

See 

Store Greenhouse 
16 S. 9th West Blvd. 
GUARANTEED FLOWERS 

IF YOU'RE IN A HURRY 

FOR 

LUMBER 
HARDWARE 

PAINT 

GLASS 

ROOFING 

CEMENT & LIME 

3394-DIAL-5422 

LaCROSSE 
LUMBER CO. 
408-10 Broadway 

Dependable Building Material Since 1873 
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Chemical Engineering S t u d e n t 
Problem Contest. Last year he 
worked on the Dance Decorations 
Committee, having charge of all 
wiring. He worked for Monsanto 
in St. Louis last summer. 

Harold Slusher, a senior Mechan
ical Engineer from Fulton, Mis
souri, is this year's St. Pat's Chair
man . Last year he was Chairman 
of the Barbecue Committee and 
Secretary of the Engineers Club. 

Harold's activities are not con
fined to the Engine School either, 
he was House President of the 
Showme Co-op, ranking member in 
his advanced R. 0. T. C. class, a 
Senator in th'e Student Govern
ment Association, and a member of 
the C.A.A. flying course. He 1s a 
member of A.S.M.E., Pi Tau Sig
ma, Blue Key, and Scabbard and 
Blade. 

Harold has already started this 
year's St. Pat's Activities by asking 
for volunteers to guard the col
umns during Homecoming, and is 
arranging a date for St. Pat's Week. 

ENJOY 

~ 
ICE CREAM 

At Your Dealer 

CLEANED & PRESSED 

Suits so 
Topcoats c 
Plain Coats 

Trousers 
Plain Skirts 25c 

• 
TIGER LAUNDRY 

1101 Broadway Dial 4155 

CIVILIAN PILOT TRAINING 

(Continued from Page 7) 

tion for the commercial pilot and 
instructor rating, written examina
tions being given by the C.A.A. 
The first stage of the flying was 
done in a 135-horsepower Kinner 
powered Fleet, and was a review 
of all practice maneuvers and acro
batics done previously, with pro
ficiency required in all maneuvers. 
The second stage of the flying was 
done in a 65-horsepower Contin
ental Cub Trainer and, except for 
some of the acrobatics, practice was 
obtained in all previous maneuvers. 
Time was also spent on instruc
tional technique with the student 
acting as the instructor, and the 
regular instructor acting as stu
dent, flying as a student in the 
primary course would fly. 

It is believed that the high train
ing standards evolved by the CPT 
will show a correspondingly larger 
percentage passing the flight test 
with those completing the training 
having their choice of instructing 
in Army Primary Training, flying 
as a CPT instructor, or going into 
an airline training school and be
coming an airline pilot. 

Our machine tool shop will be 
used again this semester for eve
ning classes of men in training for 
defense jobs. We have a standing 
order from one company for all 
graduates of the 12 weeks course. 

At a meeting of the Junior Class 
of all Engineers, Marvin Owen and 
Bob Morrison were elected mem
bers of St. Pat's Board. 
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Engineer's Club Pins 
Shamrock Keys 

and 

All Types of Fraternity Jewelry 
made in Columbia by 

Jljucbroeber' s 
Manufacturing Jewelers 

College Theatre Co. 

ffilSSOURI - HALL - VARSITY 
AMERICA'S GREATEST STARS 

-IN-

THE WORLD'S BEST PICTURES 

Notice! We still have a few 
Slide Rules and Engineering Sets 

on hand! Buy yours now! 

Engineering Students 
ALWAYS FIND THEY RECEIVE MORE 

AND PAY LESS AT THEIR 

UNIVERSITY BOOK STORE 
(The Co-op) Jesse Hall Basement 
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ORGANIZATIONS 

( Continued from Page 8) 

• A.S.M.E. 

An attempt is being made this 
year to schedule practicing engi
neers from the surrounding senior 
A.S.M.E. branches to speak to the 
Missouri University branch at spe
cial evening meetings. 

Each spring the A.S.M.E. stu
dent branches of the ten engineer
ing schools in this area hold a joint 
meeting. The meeting this year 
will be held in St. Louis. These 
meetings present an opportunity 
for all ambitious engineers to com
pete with their fellows in the pres
entation of technical papers. Last 
year the second and third prize 
money went to Missouri Univer
sity boys; Norman Lindstromberg 
taking second and Arnold Leweke, 
third. These meetings have their 
less serious aspects also. Ask the 
fellow who went to Omaha last 
year. 

The present officers of the club 
are: Harold Hilker, president; 

Leroy Dyke, vice-president; Carl 
Sneed, treasurer; and Dick Fau
cett, secretary . 

Tau Bela Pi 

The Tau Beta Pi Association 
was founded at Lehigh University 
in 1885. It was created in order 
to mark in a fitting manner those 
engineers who have conferred hon
or upon their schools by disting
uished scholarship as undergrad
uates in engineering, and to foster 
a spirit of liberal culture in the 
engineering colleges of America. 
The "Bent" was selected as the key 
and symbol; every engineer is in
vited to compete for the right to 
wear it. 

The "Alpha" chapter of Tau 
Beta Pi was founded at the Univer
sity of Missouri in 1902. Since 
that time this chapter has endeav
ored to maintain the high ideals of 
the organization. 

Officers and student members of 
the local chapter are as follows: 
Paul Crookshank, President; Rob
ert Powell, Vice-President; Price 
Smith, Recording Secretary; Es
tel Mabuce, Corresponding Secre-

Life .•• sparkle . . . :; 
pure refreshment /; · ~ ,,~ 
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BUT THE SIX• 
BOTl'LII: CARTON 

fl) 

CAMPUS 
Across from Jesse Hall 

Phone 6353 

/ 

BARBER 
State Health Inspected 

tary; Howard Koch, Cataloger; 
Paul Henton, Walter Campbell, 
Norwood Snowden, Robert Mc
Daniel, John New, Albert Schmud
de, James Gofourth, Louis Sch
weppe, and Richard Hulsebus. 

We extend our best wishes to 
all the students in the College of 
Engineering for a successful year 
and invite your added scholastic 
effort as an indication of your de
sire for eligibility to Tau Beta Pi 
membership. 

Chi Epsilon 
The Missouri Chapter of Chi 

Epsilon closed a very active school 

year last spring with the initia

tion of new members and the elec

tion of officers on May 20. James 

Bishop and Robert Barton were 

the two initiates. Professor Rubey, 

head of the department of Civil 

Engineering, was taken into the 

chapter as an honorary member 

at the same time. The officers elect

ed were: James Gofourth, presi

dent; Harry Echols, vice-president; 

James Bishop, secretary; and Rob

ert Barton, treasurer. 

CLEANED & PRESSED 

soc 
Suits 

Overcoats 
Plain Coats 

zsc 
Trousers 
Jackets 

Sweaters 
Plain Skirts 

DORN-CLONEY 
DIAL 3114 

SHOP 
R. P. Bulick, 

Proprietor 
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Football Fans .- .. 
WATCH OUR WINDOWS 

for 
FOOTBALL GUESSING CONTEST 

PRIZE GIVEN EACH WEEK 

No Cost 

Nothing to Buy 

No Obligation 

SEE OUR WINDOWS 

juFK/J'I "MICH,CAN" CHAIN TAPES 
The extra tough steel lines are white metal 

1 coated<and markings are deeply stamped 
1 · intp Babbitt Metal. You can't beat them I-

for dependability an~ durability. 
WRITE FOR FREE CATALOG ffllSSOURI STORE CO. 

NEW YORK THE I!!!:!!!!! fi'u1.r Co. Canod, •• F .... ,, 
10b L•l•r•tt. St SAGINAW, MICHIGAN WINDSOR, ONT. Opposite University Library 
TAPES - RULES - PRECISION TOOLS 

Support Your Yearbook! 

At a GetJ,uine Saving 

THE 1941 SA VIT AR 
OVER 1000 CANDID SHOTS 

You'll Be In It --

$4.60 'til Oct. 31 $5.10 later 
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H. T. S. T. 
PASTEURIZED 

MILK 

DELICIOUS 
SWEET CREAM 

ICE CREAM 
PERFECTLY PASTEURIZED DAIRY PRODUCTS 

Here's a S T O U T 
g,//4w 

* * * in Any Weather 

Smart sty I in g combined 
with all-weather construc
tion make this Jarman shoe 
the season's standout. A full 
double sole protects you 
against wet and cold pave
ments. Try on a pair today! 

-----Exclusively at 

~))t,\~~, 
800 BROADWAY 

THE 
PHONE 5409 

Blarney 
by HILKER 

The Great Human Fly was slow
ly ascending the side of the sky
scraper. As he reached the fortieth 
floor he heard cries of alarm and 
looking down he beheld a drunk 
almost directly behind him. 

"Get back there, you fool!" he 
yelled. "You can't do this trick!" 

The drunk thumbed his nose at 
him. 

The Great Human Fly shrugged 
his shoulders and continued on. 

Up, up he went past the fiftieth, 
past the sixtieth story, until he 
reached the top. He climbed over 
the parapet and sank exhausted on 
the roof; then he felt something 
heavy fall on top of him and dis
covered it was the drunk who had 
followed him. 

His professional jealousy was 
outraged. The drunk grinned "I 
c'n do anything you can do!" 

The Great Human Fly laughed 
with a sneer. "Oh yeah?" he cried. 
"Well, let's see you do this!" 

With a terrific leap he cleared 
the parapet and opening his par
chute floated toward the ground. 
Half way down he heard a chorus 
of shrieks and looking up he saw 
the drunk coming after him hell 
bent for election. As he passed him 
the drunk yelled, "Sissy!" 

Father ( to infant son sucking 
his thumb): "Hey; boy, don't bite 
that thumb off. You may need it 
when you get old enough to trav
el." 

The professor who comes in late 
is rare; in fact, he is in a class by 
himself. 

The story is told of the Ken
tucky colonel who had an argu
ment with the devil. The devil 
said that no one had a perfect 
memory. But the colonel main
tained that there was an Indian 
on his plantation who never forgot 
anything. The colonel agreed to 
forfeit his soul to the devil if the 
Indian ever forgot anything. 

The devil went up to the Indian 
and said: "Do you like eggs?" 

The Indian replied, "Yes." The 
devil went away. 

Twenty years later the colonel 
died. The devil thought, "Aha, 
here's my chance." He came back 
to earth and presented himself be
fore the Indian. Raising his hand, 
he gave the tribal saluation, 
"How?" 

Quick as a wink the Indian re
plied, "Fried." 

Jon Moon ruined a mechanical 
calculator in business statistics, 
when he divided a number by zero 
and burned out the bearings. 

"Pa, what does it mean here by 
'Diplomatic Phraseology?'" 

"My son, if you tell 1 girl that 
time stands still whilt, you gaze 
into her eyes, that's diplomacy. 
But if you tell her that her face 
would stop a clock, you're in for 
it." 

BROWN DERBY 
FREE DELIVERY 
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Suppose you were designing a heavy-duty lathe for 
precision work-where tolerances as close as one 
ten-thousandth of an inch had to be held; where 
heavy cuts would be the rule. How would you mount 
the work spindle 7 

If you knew your bearings you would mount the 
spindle on TIMKEN Bearings front and rear. Then 
you would be assured of permanent spindle rigidity; 
freedom from chatter under any cutting load; any 
spindle speed; any rate of feed. In other words, 
accuracy. The spindle would turn smoothly because 
there would be no friction to hamper its movement. 

Power demands would be lower. Radial, thrust and 
combined loads would be carried safely under all 
operating conditions. 

By following the above procedure you would be 
doing what an overwhelming majority of the lead
ing heavy-duty machine manufacturers have been 
doing for a long time. 

If you would like to know more about the application 
of TIMKEN Bearings in all kinds of machine tools as 
well as in many other kinds of equipment write for 
a free copy of the Timken Reference Manual. Know 
your bearings-be a better engineer. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
Manufacturers of TIMKEN Tapered Roller Bearings for automobiles, 
motor trucks, railroad cars and locomotives and all kinds of industrial 
machinery; T.I M KEN Alloy Steels and Carbon and Alloy Seamless 

Tubing; and TIMKEN Rock Bits. TIMKEN 
TAPERED ROLLER 8EAR/ll6S 



I KNOW! 
IF THE steel for an automobile travelling 

between Chicago and Los Angeles at 60 mph 
was cold-rolled at a speed of 42 mph, how far 
is it from Bangor, Maine, to Bankok? 

So far as we know there's no answer to th is 
problem. But then, a few years ago there was 
no answer to the problem of cold-ro lli ng steel 
strip at these speeds either. 

G-E amplidyne control solved this probl em, 
enabling a Pennsylvania steel plant, the largest , 
highest-powered cold-rolling mill for tin-mi ll 
products in the world, to roll out st rip a 
speeds up to _1850 feet per second, or more 
than 43 miles per hour! 

G-E motors to the tune of r I ,400 hp 
respond to the precision control of G-E ampli
dyne circuits in driving the rolls of the mill at 
this speed. 

· T£1£BOX 
WHEN Dame Nature goes to work on a 

television antenna with rain, slee t, and 
snow, she can cause no end of transmission 
troubl e. 

G-E television engin eers, however, circum
vent weather changes by ho using the an tenna 

within an electrically heated box. This prevents 
seeping moisture from freezing on the an tenna 
during cold weather and interfering with t he 
normal patch of high-frequency current flow. 

The antenna, at the top of a r 28-foot trans
mitting tower in the heart of Schenec tady, 
relays the picture waves to G.E.'s main trans
mitting station in the Helderberg hills 12 miles 
away. 

On top of the box for relaying the accompany
ing FM sound is another antenna which also 
acts as a lightning rod to protect the towe:
and relay equipment. 

R£S£ARCH INC. 
HOW a heavy English bulldog and a brawnr 

Irish washerwoman substantiated the 
findings of years of research is described with 
an order for fifty miles of Formex wire recen tly 
received by General Electric. 

The customer was considering the ~se of 
Formex wire as a substitute for wire whose 
insulation had rotted after two or three years of 
use, exposing the bare copper. The railroad's 
signal engineer was "from Missouri" and wanted 
to see for himself whether Formex wire insu
lation could "take it." 

Two 50-foot lengths were strung up . One was 
equipped with a metal ring, to which a bulldog 
was attached on a leash. The other became a 
washerwoman's clothesline. Several weeks 
later, after the bulldog had tugged against every 
inch of his wire and the washerwoman had 
pinched her wire with clothespins from end to 
end, the insulation of bo th lengths was s till in 
perfect condition. 

GENERAL. ELECTRif 





When power must not fail! 
How a Westinghouse Distribution System 

Foils Lightning, Accidents, and Saboteurs 

B EHIND America's urgent defense pro
duction, stands electric power. It 

runs the machines that turn out the 
weapons for the defense of America. It 
must not fail, must not even falter. 

In the first World War, this vital 
power could be cut off, and cut off 
easily ••• by saboteurs, by accidents, or 
by lightning. 

► For, in those days, the only means 
of distributing electricity was through 
radial systems, in which the power lines 
radiated like the spokes of a wheel with 
the power station as the hub. So, if any 
part of a power line were damaged, no 
electricity could be delivered to users 
all along the line. , 

No way was known to reduce the vul
nerability of power distribution until the 
early '20's, when engineers of a large 
power company conceived the idea of 
the secondary network system. 

► The idea was to connect low voltage 
secondary lines in a network, with th:! 
mainpo\\'.~r (primary) lines joined to the 
network' at ,several places. Thus, with 
power being sent along several different 
routes, a line could be damaged and 
electricity would continue to flow to its 
users along the other routes. 

It was a great idea ••. if it could be 
made to work on large and complicated 
city systems. That was the problem, 
a problem which the power company 
brought to Westinghouse engineers. 

► The secondary network system 
wouldn't work at all until some pump
proof method was found to keep power 
from flowing backwards into a damaged 
section of the line. Westinghouse engi
neer John S. Parsons (a member of 
Georgia Tech's class of '21, a graduate 
of the Westinghouse Training Course, 
and the holder of 30 of the 150 patents 
on secondary networks) found the way 
• • • a pump-proof relay which, when 
power is flowing in the wrong direction, 
closes its contacts and causes a network 
protector (automatic air circuit breaker) 
to trip and cut the feeder off the line. 

Then, there was the question of where 
to put the transformers, relays, and pro
tectors that secondary networks needed. 
The amount of space this equipment 
would take up would be tremendously 
expensive in crowded cities. 

Q:~e.s ! A sECONDA~V 

CU ~E,T-WORIC SVS?"e-"'1 / 
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► The obvious way to overcome this 
obstacle was to put this secondary net
work equipment underground. But trans
formers, relays, and protectors wouldn't 
perform properly in damp underground 
atmosphere. Westinghouse engineers 
went to work and developed a trans
former-relay-protector unit that could 
fight off dampness and perform as well 
underground as above ground! Now, 
there are network units that do their 
job even though submerged under salt 
water, twice a day! 

To make doubly sure that they had the 

space problem licked, Westinghouse en
gineers cut down the size and stepped 
up the power capacity of these network 
units. They made it possible for a unit 
that was one-third smaller to do the 
same electrical jobs! 

► Secondary networks raised all sorts of 
new problems. And Westinghouse engi
neers had to find a lot of new answers 
before they were able to bring secondary 
networks from an idea to a working 
distribution system. 

Today, Westinghouse engineers have 
brought secondary network systems to 
164 cities. They've adapted these sys
tems to the specialized needs of defense 
plants, army camps, airports, and power 
houses. Their work has contributed tre
mendously to today's ability to distrib
ute unfailing electric power ••• despite 
lightning, accidents, and sabotage. 

* * 
► This story illustrates how Westing
house engineers work. More than that, 
it shows how the Westinghouse Company 
works. For there are 1,500 engineers in 
Westinghouse .•. in service, in manage
ment, in design, in sales, in every single 
branch of the business. These engineers 
give the company its point of view. 

Westinghouse takes pride in the engi
neering behind its products. Its engineers 
are always analyzing its products, work
ing over them, making them better. It 
has the engineer's impatience with the 
old and his eagerness to create the new. 

► Engineers founded and built Westing
house. Engineers will carry it on. 

"'\¾stinghouse 
Westinghouse Electric and Manufacturing Co,, Pittsburgh, Pa. 
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EDITORIAL 

WE'RE IN IT NOW 

T HE UNITED STATES is at war. This means that 
you, your brother, your sister, your father, and 

your mother are at war. A force of men, or a force of 
ships, or a force of planes fighting enemy forces of men, 
ships, and planes in Manila or Honolulu is not the war. 
These are simply the outward manifestations or the 
symptoms of war, because war has come a long way 
from the hand-to-hand combat of our antecedents. 
Today war is not the action of one army against an
other army, but the action of one nation against an
other nation. 

War is now a battle of production. The whole 
economic structure of a nation at war is built on the 
basis of demand and plant capacity, money is of 
secondary importance. For the real power of a na
tion is not money-but production. The victors of 
today's wars will be those nations which can produce 
the most planes, ships, tanks, guns, and other imple
ments of war. This nation has the greatest potential 
production capacity of any nation on earth. It is up 
to us to regulate that production capacity to win this 
war. It is up to the engineers to step the production 
of this nation up to a new, undreamed of level. 

We now have a definite goal. That goal is the 
completion of this war with final victory and honorable 
peace. That goal also means the destruction of Nazi
ism, for we have entered the European war by the 
back door. The destruction of Naziism has always 
been our goal, but our method of achieving that goal 
has never been completely decided. Japan has now 
forced a method upon us. We must destroy Naziism 
by first eliminating Germany's allies, isolating Ger-
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many among her enemies. Then we must cooperate 
to gain final victory over Germany. The United 
States must defeat Japan. Great Britain is in the 
process of eliminating Italy, at the same time giving 
herself a nuisance value to Germany as Bloody Joe 
makes Adolph mark time, until the United States 
and Great Britain have done with Italy and Japan. 
These nations, Russia, Great Britain, and the United 
States, must then make a concerted effort to destroy 
Naziism by the defeat of Germany. 

Since the declaration of war our nation has united 
with a speed that seems incredible after the confusion 
and bickering and jealousy and delay of the past 
months. Out must go the squabblings between the 
isolationists and the interventionists, the scraps be
tween capital and labor, the political arguments be
tween the Democrats and the Republicans. There is 
neither time nor strength to waste in fighting among 
ourselves when we have a common foe that threatens 
our security, a foe united by fear. We must be united 
with loyalty and the faith in our strength and right. 

No longer do our soldiers wonder why they are 
being trained, they now know, and they are renewing 
their interest in training to be soldiers. They are 
learning to do their job the best they can. We must 
learn to do our job as best we can. No matter 
whether we are an engineer or a lawyer or a doctor 
or a business man, we have a job to do. We must 
do our job even better than we had previously thought 
possible, for our future lies in the success of our na
tion in this war. And the success of this nation in 
this war depends on our accomplishments at our tasks. 

3 



-Courtes-y Aero Digest 
Aerial view of the new Brewster Airport, near Philadelphia, showing the 3000 foot soil cement nmways. 

Nine Parts Soil; One Part Ceinent 

The tremendous growth in 
awarding contracts for soil-cement 
construction of secondary highways 
and airports warrants consideration 
of the history, the uses, the cost 

, of soil-cement, the construction of 
low cost roads, and the research 
in this field carried out by the En
gineering Experiment Station of 
the University of Missouri. 

In 1932 an experiment was con
ducted on the driveway of the 
South Carolina Highway Testing 
Department for the purpose of 
studying the stabilizing effect of 
portland cement on soil, in which 
mixtures of portland cement and 
soil were exposed to weather and 
traffic for one year. It was found 
that soil containing portland ce
ment was stable under various 
weather conditions. Field experi
ments conducted during 1933 and 
19_34 in different areas of South 
Carolina using various types of 
soil uncovered enough information 
to indicate that an extensive and 
thorough investigation would be 
warranted to discover the rela-
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by ROLLIE FEHRMAN, G.E. '43 
tionships existing between soil and 
cement which might . serve as a 
basis for the development of a reli
able method of low cost road ~on
struction. 

Scientific Development 
In 1935, a planned, scientific in

vestigation of soils and soil-ce
ment mixtures was undertaken by 
the Development Department of 
the Portland Cement Association. 
The object of this research was to 
determine whether or not scientific 
methods could be discovered to be 
used to control a mixture of soil 
and cement so as to produce a hard 
durable structural material for 
light traffic roads. Then, in coop
eration, the South Carolina High
way Department, the U. S. Public 
Road Administration and the 
Portland Cement Association made 
fu,rther field studies coordinating 
laboratory tests with field construc
tion. As a result of the laboratory 
research by the Portland Cement 
Association, standard procedures for 
testing soil cement mixtures were 
developed, These test procedures 

have been approved by the Amer
ican Society for Testing Materials. 

The possibilities of soil-cement 
material have been investigated by 
nearly every State in the Union 
and by a number of foreign cpun
tries. Many articles have been 
published dealing with the physical 
relations of soil and soil-cement 
mixtures but little experimenting 
has been done on the influence of 
the chemical characteristics of the 
soils. 

Most test data indicate that 
some non-physical factor present 
in soil plays an important role in 
soil-cement stabilization. Labora
tory investigations indicate that 
the red and yellow soils, high in 
iron and aluminum content, usual
ly respond readily to hardening 
with cement. A certain factor in 
these soils has . an affinity or lik
ing for ce~ent which overcomes 
what are otherwise unfavorable 
physical factors . Chemical research 
on soil and soil-cement mixtures 
holds promise for increasing our 
knowledge of soil-cement relations. 
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In addition to using soil-cement 
as a building material for the con
struction of low cost roads there 
are many other uses of soil-cement. 
It may be used for runways, for 
secondary airports, streets and al
leys, slope protection on levees, 
and for rejuvenating worn out 
roads and road shoulders. Its uses 
in military construction are for 
company and battery streets, serv
ice roads, parade grounds, camp 
feeder and access roads, and for 
secondary military airports. · 

According to data · prepared by 
the Portland Cement Association 
the cost per square yard of proc
essing, water, and cement on 55 
contract jobs averaged 47.5c. The 
cost per square y-Jrd of processing, 
water and cement on 39 force ac
count jobs averaged 47.2c. The 
averaged cost per square yard of 
these 94 jobs was 47.4c which 
wo1,1ld be $5,560 for a mile of a 20-
foot road. In comparison, the ap
proximate cost of the paving items 
for a second .grade asphaltic con
crete road is $14,800 per mile and 
for the paving items for a second 
grade portland cement 4:oncrete 
road the approximate cost is $19,-
600 per mile. A soil-cement road 
should be confined to traffic loads 
of 500 vehicles per day, while the 
other types mentioned might carry 
heavier traffic. An economic study 
necessarily involves the probable 
life and maintenance costs, as well 
as the initial costs here mentioned. 

Construction Operations 

The actual construction of soil
cement roads can be divided into 
.two general operations-prepara
tion for processing and processing. 
The preparation for processing con
sists of scarifying a roadway to a 

"Sheepsfoot" roller in operation. 
bottom up. 

DECEMBER, 1941 · 

General view of the University of Missouri soil cement laboratory. In the 
background are samples of various types of soil used in the research. 

depth of 5 ½ inches and the speci
fied width. The scarified roadway 
is then pulverized to a depth of 6 
inches. 

The _first processing operation is 
spotting cement bags at predeter
mined longitudinal and transverse 
intervals to give the required ce
ment content, dumping and rak
ing the cement to a uniform depth, 
and mixing the cement with the 
pulverized soil with repeated trips 
of offset disk harrows and gang
plows. After a uniform mixture of 
soil and cement is obtained the re
quired water is added by succes
sive trips of a pressure distributor. 
Each increment of water added is 
mixed into the soil-cement mixture 
by repeated trips of field cultiva
tors. Water mixing continues un
til the moisture content on the 
moist soil-cement mixture equals 
that which previous laboratory 
tests showed was required to give 
maximum density when sheepsfoot 
rollers are used to compact the mix
ture. 

This device starts compaction from the 

-CourteJy Portland Cement Co. 

Sheepsfoot rollers are brought 
onto the section as soon as the 
mixture attains the required mois
ture content, and pack the mix
ture from the bottom up. As the 
sheepsfoot rdller "pack out," a 
blade grader shapes the section to 
a required grade and crown. Com
paction planes in or close to the 
surface left by the sheepsfoot roller 
and blade grader must be scratch
ed out by one or two round trips 
with a spiked tooth harrow. The 
final surface is attained with a 
smooth wheel tandem roller. This 
final rolling irons out high and low 
spots, loose areas, and knits the 
surface together. The completed 
surface is covered with damp straw, 
hay or earth for seven days to pre
vent large -evaporation losses dur
ing the early life of the surface. 

Scientific Field Control 

The first scientifically controlled 
soil-cement road was built in the 
fall of 1935, at Johnsville, South 
Carolina. In 1936 the Missouri 
State Highway Department built 
a test section 1 ½ miles in length. 
Last year 261 miles of soil-cement 
road construction was built in the 
United States and Alaska. Since 
1935 over 17,200,000 square yards 
of soil-cement roads, streets and 
airport runways have been built or 
set up for construction. More con
tracts are being awarded as more 
people understand the place that 

· soil-cement has made for itself by 
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. ~eft_: Spreading ceme~t . over the soil prior to start of mixing operations with rotary tillers. 
d1stnbutmg water over soil cement to insure a constant water content. · 

-Courtesy Aero Digest 
Right: Power sprayer 

proven performance and versatil
ity. 

Soil-Cement and Defense 

With the United States speeding 
up its defense program, soil-cement 
is finding many military uses. It 
has several features which are ad
vantageous to military construc
tion. An outstanding advantage is 
the minimum of construction ma
terial required, as the only outside 
material to be used is the cement. 
which is about 10% of the total 
volume. Tlie simplicity of the con
struction equipment is a second ad
vantage, permitting rapid assem
bly of construction outfits and the 
speed of construction. A further 
advantage lies in the fact that the 
curing period of soil-cement is 
short. Of equal importance is the 
low construction cost. 

The first military use of soil
cement roads was in the construc
tion of a road between Sian and 
Lanchow on the old Russian Cara
van route. It was also used for 
military airports in France. Soil
cement is well adapted to serve as 
military camp roads and secondary 
military airport runways. Because 
it gives an all year mudless and 
dustless surface, soil-cement is be
ing used for plane parking areas 
and for runway paving at major 
airports: The paving of the entire 

• area of an airport is particularly 
advantageous as it allows a squad
ron of planes to take-off and land 
in groups thus saving time and fuel 
costs while getting into formation 
or circling the field while the run
ways are being cleared. 

Mud has interfered with military 
camps and their training sched- · 
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ules, but soil-cement has helped to 
pull these army camps out of the 
mud. It has always been too ex
pensive to corribat this mud prob
lem by any other . method in the 
past. Soil-cement, because of its 
low cost, now makes it practical 
and economical to construct mud
less and dustless areas. These sur
faces are provided for company 
and regimental streets, for several 
roads, parade grounds, and camp 
feeder and access roads. On mili
tary roads it is necessary to have 
wide shoulders that are usable in 
all kinds of weather. 

The . National Guard Encamp
ment at Camp Ridge, Minnesota, 
now uses soil-cement surfaces. 
Camp Livingston, Louisiana, has 
225,000 square yards of soil-cement 
streets and parking areas. 

Airway Runways 
Until recently, a year was not 

considered an unnecessary length 
of time to construct a fair sized 
airport with a Class 2 or 3 rating; 
but the rapid defense construction 
of the United States will no longer . 
allow for that long a time. 

In the building . of Brewster Ai~
port, Bucks County, Pennsylvania, 
soil-cement was used, and in less 

than 5 months from the time grad
ing started, three runways, ea~h 
paved for 2800 to 3000 feet, were 
completed. In this project partic
ular precautions were taken to re
move the top-soil in order to ob
tain the perfect compaction made 
possible by filling with sub-soil on 
sub-soil. If the top-soil had been · 
mixed with the sub-soil, perfect 
compaction would have been im
possible because the high organic 
content of the top-soil, which would 
eventually decompose, thus caus
ing voids and erosion ditches. 

After the first cement was dis
tributed over the soil, work pro
ceeded on a 24-hour a day basis to 
speed up construction and avoid 
the checkerboard appearance which 
would be produced by interruption 
of work on a runway. No portion 
was allowed to harden until the 
whole runway was completed. 
Compaction of the soil-cement was 
accomplished with a sheepsfoot 
roller. 

As expansion joints are unneces
sary, small cracks will develop 
every 25 or 30 feet due to drying 
contraction. These runways wili 
be covered at a later date with a 

( Continued on Page 23 ) 

Battery of rotary tillers mixing soil with cement. 
-Courtesy Aero DigesJ 
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Wood, to Pulp, to Paper 

This paper was presented 
before the Midwest Regional 
Meeting of the student chap
ters of A. I. Ch. E., May 3, 
1941, at Manhattan, Kansas. It 
was given in a contest for pa
pers dealing with some aspect 
of chemical engineering, and 
was awarded first prize. 

-Ed. 

The pulp and paper industry 
had its origin in antiquity, exist
ing as a craft that was handed 
down from generation to genera
tion. It is only comparatively re
cently that the tra~sition of the in
dustry from an art to a science 
took place. 

In recent years, however, it has 
been realized that pulp and paper 
making is truly a chemical process 
industry, embodying many of the 
unit operations, and . depending up
on numerous chemical qansforma
tions. Today, there are already 
more than a thousand chemical en
gineers employed in the paper 
making industry, and this field 
promises to be one of the most fer
tile ones for chemical engineers in 
the future. 

The basis of any paper is cellu
lose fiber, and paper can and has 
been made from practically every 
type of woody cellulose containing 
material. Paper was formerly made 
exclusively from linen and cotton 
rags, and though rags are still used 
to a considerable extent, the main 
source of cellulose fibers today is 
wood. Enormous mills have recent
ly been built· in the South in which 
paper is being made from Southern 
ground woods, and there is every in
dication that the amazing expan
sion of the paper making industry 
that has taken place within the last 
few years is due to continue. 

The cellulose fibers used to make 
paper are generally of two forms: 
ground wood pulp, and chemical 
pulp. The chemical pulps can be 
further subdivided into soda pulps 
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The author using ·a Mullins Tester 
in obtaining the tensile strength of a 
paper sample. 

and sulfite pulps. The ground wood 
pulp is merely wood that has been 
finely ground up, and which has 
had no chemical treatment to sep
arate the lignin from the cellulose 
fibers. Logs are ground up by being 
pressed against a grindstone, where 
they are held by hydraulic pres
sure, in such a manner that the 
fibers are shorn apart to form a 
meal, while the individual fibers 
remain essentially undamaged. The 
meal that is thus formed is wash
ed away from the grindstone by 
water, and the slurry is either pass
ed over screens or through cen
trifugal machines to remove the 
coarse particles. The chemical 
pulps, on the other hand, receive 
quite a different treatment. They 
are digested with a sodium hydrox
ide solution in the case of the soda 
pulps, and with calcium bisulfite 
solution in the case of the sulfite 
pulps, in order to remove the non
cellulose portion of the wood from 
the cellulose fibers. Poplar is the 
wood that is chiefly used in making 
soda pulps. The logs are first freed 
from bark, and then reduced by 
chippers, consisting of a rotating 

drum with knife blades spaced 
around the circumference, which 
chips the wood up into slices about 
one-half an inch thick. These slices 
are then further reduced in a squir
rel cage disintegrator, screened to 
remove any fines, and digested with 
a dilute solution of sodium hydrox
ide for several hours. This digestion, 
which is carried on under a pres
sure of from forty to one-hundred 
and ten pounds per square inch, 
removes about ninety-eight per 
cent of the lignin from the cellu
lose fibers. At the end of 1the diges
tion period, .a valve is opened at 
the bottom of the digester and the 
fibers are blown out at a high vel
ocity, due to the internal pressure 
in the digester. They strike a metal 
target, and are reduced to small 
clusters. The pulp is washed free of 
the soda liquor which now contains 
the ligneous portion of the original 
wood. This spent solution is sent 
to the chemical recovery depart
ment of the plant where the soda is 
recovered by evaporating and then 
burning the spent liquor. This op
eration forms sodium carbonate, 
which is leached from the fused 
mass that issues from the smelt
ing furnace and is causticized with 
lime to reclaim the caustic soda. 
Make-up chemicals to offset the 
losses which occur in the system 
are added in the form of soda ash 
immediately following the leaching 
operation. 

The wood chiefly used to make 
sulfite pulp is spruce. The process 
is similar to that used with the 
soda pulps, except that the ligneous 
material is dissolved and removed 
from the cellulose fibers by diges
tion with a solution of calcium 
bisulfite that contains an excess of 
sulfur dioxide. The bisulfite solu
tion can be made in several differ
ent ways, one of them being by 
treating milk of lime "with sulfur 
dioxide on the counter-current 
principle. The digestion is carried 
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on under a pressure of about one 
hundred pounds per square inch for 
ten or twelve hours. During the 
course of the digestion, sulfur diox
ide is liberated from the bisulfite 
solution, due to the formation of 
organic salts with the lignin. This 
sulfur dioxide gas is relieved at 
periodic intervals and allowed to 
react with more milk of lime to 
form more calcium bisulfite solu
tion. After being digested, the 
treatment given the sulfite pulp is 
exactly the same as that given the 
soda pulp. 

The .next step in the manufac
ture of paper, whatever pulp is 
used, is to mix thoroughly and dis
integrate the fibers so as to form a 
homogeneous slurry. This is ac
complished in a beater. One com
mon type of beater is an oval tank 
with a dividing partition down the 
center, in which the pulp slurry is 
circulated by means of a revolving 
drum. The drum has knives evenly 
spaced around its periphery, run
ning parallel to its axis, and the 
pulp is drawn beneath the drum, 
between the drum and a bed-plate 
upon which it operates. In passing 
between the knife blades on the re
volving cylinder and similar blades 
on the bed-plate, the fibers are cut 
to the right length and uniformly 
mixed . It is in the beater that clay 
and rosin sizing materials are add
ed to the pulp, together with alum
inum sulfate which precipitates the 
rosin onto the fibers. The rosin that 
is precipated is adsorbed on the 
fibers, thus closing the many ca
pillaries, which, if left open, would 
make the finished paper too por
ous. If the finished paper is to be 
colored, the organic dyestuffs are 
added to the pulp when it is in the 
beater. If a white paper is desired, 
the pulp is bleached with sodium or 
calcium hypochlorite, immediately 
preceding the beating operation. 
From the beater the pulp is pump
ed to a conical refiner, a machine 
which by application of centrifugal 
force is able to distinguish between 
those fibers that are of the right 
size and those which are too coarse, 
and to reduce those too coarse to 
the right size. Following the coni
cal refiner, the pulp is screened and 
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then pumped onto the rolls of the 
Fourdrinier machine. The Four
drinier machine is the heart of the 
paper making process, and the 
modern industrial process for pa
per manufacture might well be 
dated from 1803, the year in which 
a firm of London stationers devel
oped and introduced the original 
Fourdrinier machine. This original 

design is used today, practically 
unmodified, though its size and 
complexity have been enormously 
increased. Previous to this time, 
the main stumbling block in the 
manufacture of paper had been the 
fact that it had been necessary to 
form each sheet separately, ob
viously a slow and expensive pro
cess. With the advent of the Four
drinier paper making machine, 
which permitted paper to be made 
in a continuous strip, plentifully 
available and inexpensive paper, as 
we know it today, became possible. 
There are two distinct parts to a 
F ourdrinier machine, known as the 
"wet end" and the "dry end ." The· 
"wet end" consists of an endless 
wire screen supported on numerous 
rolls, that receives the pulp suspen
sion and carries it forward with a 
jerky sidewise motion. The jerky 
sidewise motion must necessarily 
be applied to the pulp as it is being 
carried along on the wire screen in 
order that the fibers will become 
interlocked and not all lie in one 
direction. Much of the water in the 
pulp suspension drains out through 
the screen and more of it is pressed 
out by passing the now partially 
formed sheet of paper beneath sev
eral rolls, called couch rolls. When 
the sheet leaves the wet end of the 
Fourdrinier machine it is no long
er a suspension of pulp in water, 
but actually a sheet of wet paper. 
The sheet is now picked up by an 
endless belt, and carried over a 
great number of steam heated dry
ing cylinders,. and then over six 
rolls mounted vertically over one 
another and heated with steam. 
The weight of these rolls compres
ses the sheet of paper to about 
sixty per cent of its original thick
ness, and thus imparts to it a 
smooth surface. This process is 
known as calendering and is neces-

sary or the sheet would be blotting 
paper. The finished paper issues 
from the dry end of the Fourdrinier 
as a continuous sheet, and must be 
cut to the desired size. 

The primary object of a research 
on pulp and paper making being 
carried on at the University of 
Missouri, is to discover and perfect 
methods for making paper from 
waste agricultural products. The 
equipment being used is for the 
most part very much like the ma
chinery used in a large paper mill. 
The pulp is cooked in a digester 
that has a capacity of ten pounds 
of . raw material, and is very similar 
to the much larger industrial 
digesters . The pulp is then washed 
on a screen, to free it from the 
caustic solution, and is reduced in 
a beater that is, except for its size, 
exactly like those in large mills. 
Following the beater, the fibers are 
screened to remove any fibers that 
are too large, and are formed into a 
sheet in a sheet mold. The sheet 
mokl consists of a· metal ·container 
with a hundred mesh screen in its 
bottom that can be filled with pulp 
slurry. When a valve ·is opened and 
the water drained out, a mat of 
fibers is left on the screen. This 
mat is removed with a piece of 
blotting paper or felt, and can be 
put through two metal rollers that 
remove a large part of the remain
ing water. The final operation, 
which corresponds to the calender
ing process, is to apply a pressure 
of about three hundred pounds per 
square inch to the sheet, with a 
press, to give the paper a smooth 
finish. 

Attempts have been made, with 
this equipment, to make a usable 
variety of paper from a large num
ber of agricultural products that 
are usually considered to be waste 
materials. Not all, but many of the 
materials tried made good paper, 
including wheat straw, corn stalks, 
cotton stalks and sun-flower stalks. 
If a good, usable, commercial paper 
of some type of other can be made 
from some material that i~ now a 
waste product of the farm, it will 
be a great economic boon to the 
farmer, and thus to the country as 
a whole. 
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~Courtesy Railway Signaling 
Centraiized traffic control machine. 

Railway · Signaling 

"When two trains approach 
a track cross'-ing, both must 
come to a complete stop and 
neither may continue until the 
other has passed." 

This law, which is still on the 
statutes of the state of Kansas, is 
an excellent example of the con
fusion which existed during the 
early days of railroads. The neces
sity for a signal system which would 
permit a maximum operating ef
ficiency with a minimum of acci
dent possibilities had become ap
parent even· at that time. Modern 
improvements have since made it 
possible for trains to operate safely 
at high speeds even upon single
track sections of roadbed. 

The first practical system de
vised for controlling the movements 
of trains involved numerous train 
orders. As all railroads were single
track, it was necessary to establish 
passing sections, or sidetracks, at 
intervals along the right-of-way. 
Telegraph stations were established 
at each passing section, and opera-
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tors kept each other informed of 
all train movements in their sec
tion. Orders were then communi
cated to passing trains either to 
continue to the next side-track, or 
to pull . on to the siding to let a 
train from the opposite direction 
pass by. 

The human error probability of 
such a system is readily discerni
ble. The safety of all train move
ments depended upon the judgment 
of the operators whose knowledge 
was limited to their respective sec
tions. Service was slow, because 
of the caution required by such a 
system. If the telegraph lines were 
broken or the track damaged in 
any way, Jhe communications and 
in fact, the whole train control sys
tem was rendered useless. Obvious
ly such a system is inadequate for 
this modern age of streamlined pas
senger trains and overnight freight 
service. 

The next improvement was the 
replacing of the personally deliv
ered train orders by semaphore 
signals. This eliminated .the neces-

sity for trains stopping at every 
passing section to receive their. or
ders. However, these semaphore 
signals had to be operated manual
ly by signalman located at every 
section. They had no advantages 
over the "train orders method" ex,. 
cept to increase the speed of the 
trains. While a few block sema
phore signals are still in use today, 
they are obsolete and are being re
placed as rapidly as possible. 

The first system devised which 
was capable of handling all of the 
requirements of modern train traf
fic was block signaling. This sys
tem, in use at the present time on 
all first-grade railroads, is depen
dent upon a thorough knowledge 
of electricity and consequently did 
not come into general use until the 
use of electricity became common
place. 

All railroad sections are divided 
into blocks of five to eight thousand 
feet, with each block made a com
plete electrical circuit by insulating 
between the rails at each division 
point. The rails are also placed on 
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-Courtesy Railway Signaling 

Typical modem single track vertical color-light signals. 

gravel roadbeds instead of earth 
further to insulate them from the 
ground, and a current is maintained 
throughout the circuit, usually by 
means of batteries. 

Control signals are placed be~ 
tween each block so as to control 
traffic from both directions. Two 
separate signals are used, one facing 
each direction, Originally the sema
phore ·signals were used, but in al
most all cases now, lighted signals 
have been installed. Lighted signals 
have three positions of lighting
a red light signifying that the track 
ahead is, not clear, a yellow light 
indicating that . the train should 
continue cautiously, and a green 
light showing that the track is 
clear and that full speed may be 
maintained. These lighted signals 
have proved much more efficient 
than semaphores because of their 
greater visibility. 

. The basis of the block signal 
is the relay. At one signal location 
a direct current voltage is impressed 
upon the track, one rail being posi
tive and the other negative. This 
voltage is carried through the rails 
to the next signal station, and holds 
up the relay by magnetizing the 
field coils. When a train comes onto 
the ·block the voltage is shorted 
_out through the wheels and axles of 
the engine, causing the relay at the 
next station to drop, thereby con
trolling the signal lights. 

For example: When no trains 
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are on the block, all lights are 
green. As soon as a train enters 
a block, the circuit is shorted out 
at the next block ahead giving a 
red signal to any trains that may 
be approaching from the opposite 
direction. This causes a yellow sig
nal to flash on at the next two sig
nals ahead. Thus all trains are 
notified of the presence of another 
train while the two are still more 
than three miles apart. 

The block signals work equally 
well for two trains traveling in the 
same direction. The signal immedi
ately behind a train remains red 
until the train has cleared that 
block. Similarly, the second signal 
behind the train is always· yellow. 

Since it is general railroad prac
tice for north and east bound trains 
to have precedence over south and 
west bound trains on single-track 
section~, no further instructions 
are necessary for ordinary traffic 
control. The engineer is usually 
given an approximate schedule of 
all trains on his run before he leaves 
the terminal. From then on he runs 
by the automatic block signals. 
There is no human factor to mis
understand or misinterpret orders. 
If the roadbed ahead is not in safe 
condition, perhaps through flood 
or a broken rail, all signals for that 
block will be red or out entirely, 
thus warning the trains. 

In single-track sections where 
many trains operate over a short 

period. of time, the installation of 
spring switches effects a consider
able saving in time. These switches 
are held open by springs in the 
direction of trains having prece
dence. These spring switches are 
used in conjunction with block 
signals. Thus when one train is on 
the siding, a train from the other 
direction is given the green signal 
indicating that the track is clear 
on the main line. Also should a 
train pull onto the siding through 
a spring switch before the opposing 
train has reached the ~nd of the · 
next block, the first train may con
tinue to the next siding knowing 
that the track is clear. 

The switches at the. ends of pass
ing tracks are designated as "abso
lute" signals while the intermediate 
signals are called "stop and pro
ceed" signals. The absolute signals 
require the engineer to come to a 
complete stop and not proceed until 
the go-ahead signal is given. The 
stop and proceed signals indicate 
that the engineer should come to 
a stop and then proceed should the 
track remain clear. Thus trains pro
ceeding in opposite directions are 
not allowed to enter the same 
stretch of single track, while trains 
moving in the same direction may 
follow each other at distances of 
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one to two miles. 

A further development of the 
block signal system of train con
trol was the centralized control 
station, in which all switches are 
power control_led by the operator 
at the central control station. This 
operator has a control board show
ing a schematic layout of thirty to 
forty miles of track, with lights 
showing the location of· each train 
in the area, the position of all 
switches and the signals as given 
by the block signal lights . Thus 
the operator may control directly 
the movements of all trains. He 
may move slower trains on to the 
siding, letting faster trains pass, 
with no thought as to directional 
precedence. 

This system also enables the cen
tral headquarters of the railroad to 
have a thorough knowledge of all 

( Continued on Page 22) 
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Analyze Your Professors! 

In the early years of college life, 
the engineering student usually 
finds little difficulty in the prepara
tion of his lessons. If he has had 
fairly good work habits behind 
him, college does not represent a 
sharp break with his past. After a 
few months of anxiety, the engi
neer finds that his social career is 
not to be heartlessly nipped in the 
bud, and he renews the congenial 
habits of his earlier youth. Cal

. cul us, as a rule, furnishes a rude 
awakening . . The earnest student 
is perplexed to find that frequent
ly hours of study scarcely accom
plish what minutes did before. A 
feeling of foreboding steals over his 
cheery mind, and the first Calculus 
grades are usually seen as the hand
writing on the wall. 

With the arrival of the junior 
year, the alert student realizes that 
his study habits are due for a com
prehensive revision. He finds that 
his formerly infrequent plaint over 
Calculus has now become a drawn
out wail. Night after night of toil
some study find the lessons in the 

same shape-piling up. He looks 
upon his professors with suspicion, 
and each new lesson seems to indi
cate exponentially rising assign
ment intensity. In the more dif
ficult courses, hour quizzes begin 
to resemble periodic inquisitions, 
and the haze grows thicker. How 
dismal! 

Dismal or not, the serious stu
dent carrying the usual scholastic 
load soon realizes that an earnest 
but erratic study program is not 
far from valueless. The necessity 
for some systematic approach is 
obvious. Usually, the first step is 
to make out a schedule, budgeting 
the time thus-allowing a certain 
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number of hours for each subject, 
and naturally, a certain number of 
hours for relaxation. The first at
tempt invariably fails. At first, it 
will be discovered that the time 
budget is simply not adequate, so, 
providing the need is sufficiently 
great, the student begins to eco
nomize on sleeping time. It usual
ly takes at least a month or two 
to discover that grinding is not 
the answer. The professors with 
the soothingly monotonous voices 
begin to resent the classroom cat
naps, and more appalling, the quiz 
papers begin to show the marks of 
a sleepy brain. Revision number 
three is due. 

In reaction from his most recent 
unpleasant experiences, the stu
dent will naturally take up the 
Cram System. This so-called study 
method is based on the thesis that 
all work and no play m akes Jack 
a dull boy. After a week or two 
devoted basically to fourteen hours 
of sleep each night, the refreshed 
student renews his social life, duti
fully dusting off his books once or 
twice a week. A day or two before 
each quiz, and this is the heart of 
the system, the student begins 
hastily to cram the meat of several 
weeks' assignments into his well 
rested brain. Surprisingly enough, 
this method is good f9r two or three 
quizzes in most courses, but the 
awakening is never far off, and 
the dawn is bleak. Very bleak. 

Our ingenious engineer has been 
floored, but he doesn't take the 

count. On reflecting, he realizes 
that: (a) In the long run, a con
sistently normal amount of sleep 
is essential for good work; (b) Al
lotment of a definite time to each 
subject is seldom effective in cov
ering all lessons; ( c) The habit of 

unswervingly studying until all les
sons are under control is in sharp 
conflict with (a); ( d) Cramming 
before each test is too aimless to 
be consistently successful. More
over, the purpose of foundation 
courses is defeated; ( e) Social nor
mality is desirable, but impractical. 

Once the student h~s reached 
this point, he is in a position to 
evolve a really effective system. It 
becomes apparent that the time 
spent in studying is not nearly as 
important as the way the study 
time is spent. Merely reading as
signments is seldom if ever effec
tive. Working problems, assigned 
or otherwise, is helpful but neither 
thorough nor systematic. Repeat
ed reading of difficult matter costs 
too much in time. Budgeting of 
time is the first step, but the meth
od of using the time is most impor
tant. 

One particular approach to the 
problem might be termed the Psy
chological Method. The student 
may realize the importance of per
sonal variable, as found in the Pro
fessor. Grades, presumably, are a 
measure of the immediate value de
rived from a course. Therefore, that 
attack which is best for getting a 
grade would naturally be the best. 
As a rule, the basis for grading is 
easily analyzed, and in some cases 
the teacher is quite frank about 
it. Some teachers, unfortunately, 
will grade, or heavily weight their 
grades, on the basis of personal es
timate. The man with the psy
chological approach will therefore 
listen · to the lightest trivia from 
such a professor as though they 
were pearls of wisdom. Eager par
ticipation in discussion is requisite, 
an efficient bearing in the labora
tory is valuable, copious notes are 
priceless. 

Other professors will have more 
valuable, but no less attainable, 
standards of grading. Many teach
ers make long assignments, either 

( Continued on Page 20) 
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Above-Wings above the clouds. Army planes of 
the . 20th Pursuit Squadron, Moffett Field, Calif. 

Below-Unloading caterpillar tractor and 155 
millimeter gun at Fort Benning, . Georgia. 

Below-Cruiser Chicago shown during naval maneuvers 
off the coast of California. 

U.S. 
A CROSS-SECTION 

BATTLE 

Oif,cial photographs courtesy of U . S. Na-,,y, U. S . Army 

All Engra-,,ings 

Above-Part of Uncle· Sam's· mechanized Army. Line-up of 
medium tanks of the 67th Infantry. 
Below-Army maneuvers at Fort Benning. Unlimbering one 
of the small field pieces as the "enemy" is sighted. 

Beloy-Streams hold no hazards for this light tank as 
it takes to water like the well-known duck. 



AT WAR 
OF UNCLE SAM'S 

FORCES 

Air Corps and U. S. Army Signal Corps. 

Courtesy U S Steel News 

Above-New-type 155 millimeter gun of the 36th Field Artillery. 

,Below-Command car of the 10th Infantry. 

Below-The submarine, a vital weapon in United 
States' naval defense. 

Above-Trim little fighter planes 
air arm swing into action. 

Below-Battery of 3-inch anti-aircraft guns, 
Aberdeen Proving Grounds, Maryland. 

to the huge 



Around the Columns 

We wish to register a formal apology for a grievous 

error we made in the last issue of the column. The 

conversation between Dean Curtis and Uncle Sam 

REALLY went something like this: 

Uncle Sam: But Dean Curtis, Nelson Cochran 

simply HAS to finish that engineering education! 

Dean Curtis: All right, dammit! Send him back, 

and ruin OUR program! 

We do not wish to be quoted, but it is being 

rumored that Paul Crookshank has been engaged by 

the RAF as a camouflage artist. Natcherly, Paul says 

it is really his tailor who designs those shirts. 

Hulsebus wants Santa to bring him a bride for 

Christmas. 

Latest press notices advise that Mardi Gras is 

to be held a month and a half early this year because 

Fred Sischka ( the one man show) must return to 

Mizzou before February. 

Harold Hilker is to be commended for taking so 

rriuch of his time explaining to Tony Petruccione just 

what took place on the senior inspection trip. 

Just how far can Durward Brandt trust Charlie 

Hausenbauer with that little blonde dish? A word to 

the wise? 

Max Femmer, junior E.E., wonders if those stand

ing waves on radio antennae don't get tired. 

Dave Inwood has written an extensive paper on 

illumination during a blackout. Maybe you can figure 

it out! 

Dog-gone those new-fangled telephones in the 

Engine building. Every time one of 'em rings, J. Hol

linger thinks it's time to get up. 

Doctor John Wolf declares that there are no civil 
engineers. 

How in the heck did this get in? 

Prof. Quiz 

Where: Did Prof. Rubey get that military mus

tache? 

Why: Don't Doc's thermo classes revolt? 

What: Do you think Doc's I.Q. is? (We prefer 

the answer in decimals rather than fractions.) 
Who: Was it that got kicked out of thermo for 

wearing earmuffs during a quiz? 

If: You had a tortilla, a mantilla, and a hacienda, 

would you smoke it, ride it, or drink it with pretzels? 

Prof. Ewing really has his calculus studes bluffed 

wi '.:h his wild tales about the Witch of Agnesi. 

Lake McHoney is the kind of a guy that is so 

Scotch that he would treat his date to a nickel coke, 

and then squeeze it out of her. 

The big corporations out east are rumored to 

have complained to the OPM board that they are 
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by SLIP-STICK SAM, Fu.E. 'ro 

unable to get technical men because Anheuser-Busch 

has absorbed the entire output of the Engine school. 

Fair enough, the Engine school nearly absorbed the 

entire output of Anheuser-Busch during recent "in

spection" trips. 

Last year Professor Weinbach had M. Watts 

. working on the impedostat; this year he has him travel

ing with the current along transmission lines with his 

nippers in his pocket. That's power for ya. 

Prof. Gray and those lazy senior Mechanicals 

just can't agree on the time they should spend on 

their two hour mech. lab. course. The lazy heels think 

that twenty-five hours are enough to spend on any 

two hour course. You juniors and sophs .take it easy 

on the boys carrying their lunch to mech. lab.-those 

boys are pressed for time. 

Have you heard the latest dirt about Willy Win

ters, the one-man brain trust? He's the man who 

wanted to take a time exposure of a transient wave

trace on an oscilloscope. (He did it too!-Ed.) 

Warning All Sophomores! ! 

All indicators must be assembled and fastened 

securely to the engine to be · tested. Recently a 

Crosby indicator was badly damaged when it careened 

off Shipman's head on its journey across the mech. 

lab. Fellows, indicators are expensive! 

Speaking of those intelligent seniors-On the 

mechanical inspection trip, Reifstack attempted to 

wash his hands with a very attractive crimson colored 

soap. After much effort, he realized that it is neces

sary to remove the cellophane wrapper from the soap 

before effective results can be obtained. 

The hash house feud goes on! Dead-shot Wilkes 

is suffering from malnutrition since Winkleblack and 

Shelton have started guarding the meat platter with 

a T formation . Weiss was ambushed last week with 

a shot of ketchup and he's still seeing red. 

THE MISSOURI SHAMROCK 



This Western Electri,e worker is measuring 
a molding die used in making the telephone 
"hand set." Its size must not vary from the 
standard more than 5 I 10,000 of an inch
about one-fifth the thickness of this paper. 

DECEMBER, 1941 

• When you look at your Bell telephone you'll see 
· (among other words): 

The Western Electric name has been on telephones for 
60 years, a symbol of quality in craftsmanship. 

It's the name behind the whole vast network of Bell 
System equipment that helps unite the nation. 

• •• is back of your 

Bell Telephone service 
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ORGANIZATIONS 
by GARY BALTIS and WILLIAM BECKMAN 

Engineers Cl~b 
President John New announces 

that the Engineers Club Meeting 
of Wednesday, December Ii, will 
be DATE NIGHT! The meeting 
will be held in Waters Auditorium 
and every organization in the En
gine School will present some sort 
of a stunt. Prizes will be awarded 
to the three best performances. 
Everyone is requested to bring 
either a date or a wife, but prefer
ably not both! 

The last meeting of the Engi
neers Club was held Wednesday, 
December 2, in the Library Audi
torium when Mr. James Goetz gave 
a very interesting talk on the uses 
of concrete in bridge construction. 

Pi Tau Sigma 

Pi Tau Sigma, national honorary 
mechanical engineering fraternity, 
selects its members on the basis of 
scholarship, interest in extra-curri
cular affairs, and personality. Only 
Juniors and Seniors are eligible to 
membership. 

Dr. J. W. Hudson of the Philos
ophy Department was guest speak
er at the banquet held November 
27, in the Harris Cafe for the new 
initiates, active and faculty mem
bers. Initiation was held in the En
gineering Building preceding the 
banquet for the following m.en: Pro
fessor W. R. Elliot, honorary mem
bership; Wade Horn, Wayne Horn, 
Eldred Tarry, Kenneth Kemp, Paul 
Adkins, Andrew St. John, Leroy 
Dyke, and William Brownsberger. 

The University of Missouri stu
dent chapter of the American In
stitute of Chemical Engineers held 
its regular monthly meeting on 
Th~rsday, November 6, at the Kap-
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pa Alpha house. President Noel 
Wood opened the meeting by in
troducing Professor Jesse Wrench, 
of the University history · depart
ment, who was guest speaker. Pro
fessor Wrench gave a very interest
ing and informative talk on the 
current world political situation. 
The talk was followed by an open 
forum in which all of the members 
participated. 

Chi Epsilon 

Chi Epsilon, national honorary 
civil engineering fraternity, formal
ly initiated Owen McBee on Friday, 
November 28. Initiation was held 
in the Engineering Building. Fol
lowing the initiation all members 
attended a banquet in the Candle
light Room of Harris' Cafe. Dr. R. 
B. B. Moorman of the Civil Engi
neering Department was the princi
pal speaker of the evening. 

Tau Beta Pi 
To be eligible for election into 

Tau Beta Pi the first requirement 
is scholarship. Juniors must rank 
in the upper one-eight of the class 
and have a grade point average of 
above 300. Only three or 25 'fa of 
active membership, whichever is 
larger, of these so called "Honor 
Juniors" can be elected at the first 
election of the year, the remainder 
being eligible for election at the be
ginning of the second semester. 
Seniors must have a grade point 
average of above 275 and be in the 
upper quarter of the senior class. 

November 13th our chapter ini
tiated the following students: Jim 
Bishop, Joe Devoy, Oscar Fuchs, 
Ed Glazier, Willard Haunschild, Or
ville Mott, Andrew St. John, Alvin 

Seiff, Carl Sneed, Bert Starker, Mil
lard Watts, and Jack Ziercher. The 
initiation was followed by a ban
quet in the Candlelight Room at 
Harris' with Dr. John Wolf, pro
fessor of history, as the speaker. 

A. S. C. E. 

The Missouri student chapter of 
the A. S. C. E. held a smoker meet
ing for all student and faculty mem
bers November 12. The guest 
speaker, Mr. C. L. Wagner, man-· 
ager of the Associated General Con
tractors of Missouri, spoke on the 
opportunities offered civil engineers 
in the contracting field. 

The seniors and officers of the 
Missouri chapter were guests of the 
Mid-Missouri section of A. S. C. E. 
at a banquet held at the Tiger Hotel 
on November 26. Brigadier Gen
eral McIntyre of the University 
spoke on the economic relations of 
the United States in the present 
war. 

Seventeen senior civil engineering 
students were in Chicago on Octo
ber 15, 16, 17, and 18, on the an
nual senior inspection trip . The 
group attended several student 
meetings of the National Conven
tion of the A. S. C. E., in addition 
to inspecting many interesting en
gmeenng projects in the Chicago 
area. 

Ela Kappa Nu 

Eta Kappa Nu, national honor
ary electrical engineering associa
tion, held its fall smoker on Novem
ber 4, at the home of Professor A. C. 
Lanier with members and rushees 

(Continued on Page 18) 
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ZINC 
Good Soldiers! 

When the Country Calls, 
The Zinc Industry Responds 

THE Zinc industry cheerfully and willingly accepts its share in fulfilling the present pro
gram for NationalDefense,just as it has always, year in and year out, given prompt,capa
ble and efficient response when called upon to serve the needs of individuals and industry. 

ZINC rn INDUSTRY 
The essenth1l part that Zinc 

plays in a multitude of impor

tant products should be under

stood by every well-informed 

technician. The location of ore 

deposits and smelters; mining 

and smelting; important uses of 

Zinc, such as galvanizing, brass 

manufacture, die-casting, rolled 

zinc, paint pigments and many 

other applications-these are 

discussed in 

"The Zinc Industry" 
a "mine to market" outline in 

32-page booklet form. Impor

tant data relative to the produc

tion and consumption of Zinc 

are given in 

''Facts About Zinc" 
Copies of both of these book

lets will be sent upon request. 

* 

DECEMBER, 1941 

The present emergency brings with it an unprecedented 
demand for Zinc. Directly and indirectly, the require
ments for National Defense involve the use of hundreds 
of thousands of tons of this indispensable metal. At the 
same time, the civilian industry demand is constantly 

increasing. 

The real recognition and appreciation of the value of 
the service which Zinc renders comes at times like the 

present. Back of the metal itself, is the great industry 
that produces it-the miners, the smelters, the fabrica
tors. All are bending every effort to meet not only the 
nation's needs for Zinc, but also to cover current produc
tion for civilian use. Production has been raised to 

record-breaking figures, and still the output increases. 
Consumers in e1rery field are assured that the vigorous 

efforts being made by the industry to balance supply and 

demand will be sustained. 

The American Zinc Institute continues to offer its co
operation to educational and extension agencies and 
welcomes opportunities to be of service. 

AMERICAN ZINC INSTITUTE 
INCORPORATED 

60 East 42nd Street, New York, N. Y. 
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Alumni 

Five graduates of Electrical En
gineering, I. V. LeBow, E.E. '20, 
Owen R. Allgeier, E.E. '16, Loren 
T . Byars, E.E. '25, A. M. Finley, 
E.E. '16, and Marvin V. Maxwell, 
currently located in the St. Louis 
area, came in a group to see Mis
souri whip Oklahoma. Mr. Allgeier 
is at present with the St. Louis 
County Gas Company; Mr. Byars 
is with the Union Electric Com
pany; and Mr. Maxwell is with 
Westinghouse. 

Coming from Mt. Gilead, North 
Carolina, was Mr. F. M. Nash. Mr. 
Nash, E.E. '06, works for the Caro
lina Power and Light Company. 

From Kirkwood came J. L. Ham
ilton, E.E. '04, and his wife. Mr. 
Hamilton is Vice President of Cen
tury Electric Company m St. 
Louis. 

Also back for Homecoming was 
E. S. Rehagen, E.E. '28, and Mrs. 
Rehagen. Mr. Rehagen is in the 
Sales Division of the Westing
house Company. Accompanying 
Mr. and Mrs. Rehagen were Mr. 
and Mrs. Rotty, also of St. _Louis. 
0 . J. Rotty, E.E. '21, works for 
the Union Electric Company in St. 
Louis. 

Edwin B. Scruggs and 'Russell 
Bryant also came up from St. 
Louis during the Homecoming cele
bration. E. B. Scruggs, E.E. '41, is 
working for the Westinghouse 
Electric and Manufacturing Com
pany in St. Louis. Russell Bryant, 
E.E. '40, is at present employed by 
the Wagner Electric Corporation 
in St. Louis. 

A. J . McKenzie, C.E. '07, came 
all the way from Texas for the 
Homecoming game. Mr. McKenzie 
is president of the largest construc
tion company in Texas-the Mc
Kenzie Construction Company. 

Samuel M. Rudder, C.E. '15, is 
Assistant Chief Engineer of the 
Missouri State Highway Depart
ment. Mr. Rudder was also here 
during Homecoming. 
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News 
by RALPH ROTTY, E.E. '44 

William P. Salisbury, C.E. '37, 
attended Harvard Law School 
since his graduation here, and re
cently went to work for a legal 
firm in Kansas City. His father, 
also a graduate of Missouri in Civil 
Engineering, was here during 
Homecoming. E. F. Salisbury, C.E. 
'08, is Chief Engineer of Mainten
ance of Way of the Louisiana and 
Arkansas Railroad, and is located 
in Shreveport, Louisiana. 

John Jonas, C. E. '37, is at 
present located in Chicago and is 
working as contract engineer with 
the Milawaukee Railroad. 

Norval W. Beattie, C.E. '37, 
is also working in Chicago for the 
Milawaukee Railroad. Mr. Beattie 
is in the bridge department. 

Harvey Middleto~, C.E. '38, 
from Dayton, Ohio, is in the U. S. 
Engineer Corps. 

R. P. Garrett, C.E. '96, is Presi
dent of the Missouri Bridge and 
Iron Company in St. Louis. 

Lambert Stammerjohn, E.E. '39, 
worked for a time in the Apparatus 
Group Development in the labora
tories of the American Telephone 
and Telegraph Company. He was a 
Reserve Officer in the Army, and 
in May he was called to active 
duty. In the later part of July he 
was transferred to the Aircraft 
Warning Company, and since early 
August he has been stationed in 
Iceland. 

Thomas H. Ruby, C.E. '37, is 
working with the Electric Advisors 
of New York, and is stationed in 
Oklahoma. 

Howard Kelly, C.E. '39, visited 
the University a week after Home
coming. He is at present working 
for a Milawaukee Railroad in Ab
erdeen, South Dakota. 

Vernon Urig, C.E. '25, visited 
the University on June 19, 1941. 
He is working in the Research De-

partment of the Humble Oil Com
pany in Houston, Texas. 

Virgil Anderson, who attended 
Missouri and took Civil Engineer
ing from 1936 to 1939, is currently 
working for a construction com
pany in St. Paul, Minnesota. Be
sides his work with the construc
tion company, he is also taking 
night school work at the Univer
sity of Minnesota. 

Gerald Green, E.E. '41, was re
cently transferred on three days 
notice to Schenectady. He and his 
wife were in Philadelphia, but re
port that they like Schenectady 
much better. He elected to take 
General Electric's Sales Course, 
and spent only four months on 
test whereas usually one year is re
quired. 

James L. Woodress, E.E. '04, 
was here just before Homecoming. 
He is General Sales Manager for 
Century Electric Company in St. 
Louis. 

Seen around the campus for a 
few hours during the Homecoming 
week-end was Carroll W .Calvin, 
Ch.E. '41, 819 Inremess, Louisville, 
Ky., who is now Assistant Chief 
Engineer with the Jones Dabney 
Paint Co., of Louisville. He reports 
that J. Lloyd Williams, also Ch.E. 
'41, is with DuPont's Ballistics 
Department at Charleston, Indiana. 

ORGANIZATIONS 

(Continued from Page 16) 

present. Professor M. P. Weinbach 
presented an interesting discussion 
6n the history of electricity. 

On December 3, initiation was 
held for Joseph Burch, Joseph De
voy, Max Femmer, Clyde Nichol
son, Cranston Doerrie, Walter 
Campbell, Harold Henton and Da
vid Inwood. Following initiation 
the fall banquet was held at Har
ris' Cafe. Pledge papers were pre
sented at this time. 

THE MISSOURI SHAMROCK 



SWBBPING STBBI. WITH JI BROOM or rl.AMB 

SWEEPING over metal structures and 
structural parts this modern broom 

of fire prepares metal surfaces for a 
long-lasting, protective coat of paint. 
It is the Airco Flame Cleaning Process 
and removes rust and scale and dehy
drates metal surfaces as it cleans. It 
provides a warm, dry surface condu
cive to a lasting paint job and assuring 
a faster one. Flame cleaning is the most 
effective method yet devised to pre
pare metal surfaces, new and old, for 
painting and repainting. Ultimate main
tenance costs are lower. 

Versatile is the oxyacetylene flame. 
It provides better and faster ways of 
making machines, engines, ships and 

tanks by shaping thin steel plates or 
heavy slab forgings and structures with 
economical ease and with a high de
gree of accuracy. The oxyacetylene 
flame hardens steel to any desired de
gree and depth. It softens steel, or 
bends it, or straightens it. It removes 
scale from billets, castings and forgings. 

Possiblyyou are interested in learning 
more about the machines and appara
tus which harness the Airco oxyacety
lene flame and put it to work in so 
many different ways. If so, write for a 
copy of the pictorial review "Airco in 
the News" to the Airco Public Relations 
Department, Room 1656, 60 East 42nd 
Street, New York, N. Y. 

AIR RC 

REDUCTION 
<#enc,,a(~ .. 

60 EAST 42nd STREET, NEW YORK, N. Y. 
In Texas: 

Magnolia-Airco Gas Products Co. 
DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELDING 

DECEMBER, 1941 19 



ANALYZE YOUR PROFS! 
( Continued from Page 11) 

Many courses are basically sim
ple, or are made simple by the 
teacher, either through omission or 
through unusual proficiency. Ob
viously, such courses should not be 
given the same amount of study 
time as the more complex courses. 
The time exacted by the instructor 
.should therefore be considered. 
somewhat in any careful time bud
get. For some professors, the prob
lem assignments are made the foun-, 
dation of the course. Whether they 
are graded or not, they may be the 
shortest path to comparative mas
tery of the subject, so they must 
not be dismissed lightly. 

While an analysis of each teacher 
and course is of great value, the 
basing of study technique on grade
getting effectiveness _ is dangerous. 
Each professor has no doubt defi
nite reasons for his grading and 
tea~hing meth.ods, and it may he 
assumed that he is sincere in his 
feelin~ that his methods are best. 
This assumption, however, does not 

is always right. In other words, a 
study technique which stresses the 
factors that weigh most in the grade 
book is not necessarily the techni
que that will make the most out of 
a course. Courses that must be ab
sorbed as a foundation for other 
courses bear out this idea. The 
psychological approach must there
fore be used with great caution 
where the course is really impor
tant. 

In conclusion, it appears desir
able to suggest a possible answer 
to the problem of effective studying 
of engineering: 

1) Allot a certain amount of 
time to relaxation. Grinding, as a 
rule, wears the nose away. Place 
studies first in importance when 
any c::onflict occurs between study 
periods and social functions . 

( 2) Analyze the teaching and 
grading method of the teacher. If 
it seems to be logical and effective, 
adhere to it. 

reading or problems, yet weigh 
them lightly in grading. Some de
mand theses on each laboratory pro
ject, and grade them carelessly, or 
assign negligible value to them at 
the · semester end. The treatment 
of such cases is obvious. Most 
teachers, however, are much more 
complex. Many teachers will grade 
solely on quizzes. With such a man, 
it is important to stµdy with an 
open mind. If he is a good lecturer, 
by all means follow his lectures 
carefully after reading the assigned 
material. If he is a comprehensive 
lecturer, take comprehensive notes, 
and use the text only as a reference. · 
If he is a poor lecturer, or too 
easily deflected from the point, use 
the lecture hour as an hour 9f re
laxation, or, if his voice is not too 
piercing, spend the hour in study. 
Most important, with such a man 
the examinations are usually more 
comprehensive than the lectures, 
so careful outside study is needed. include the -idea that--tli'e te-acher " -·· ... (C~ntinued on Page 23) 

POWER FOR DEFENSE 
On a ship of the U. S. Navy in 
1932, Babcock & Wilco~, the 
nation's ·oldest and largest manu
facturer of steam boilers, first 
proved the safety and practicability 
of welding high-pressure boilers. 
This advance eliminated the former 
riveted boiler and led the way to 
higher pressures and efficiencies 
everywhere-more power at less cost. 

Today, even while B & W is work
ing on an unprecedented volume of 
defense orders for steam generat• 
ing equipment, the Company's 
physical, metallurgical and chemi
cal laboratories are energetically 
evolving new development~. Thus, 
because of B&:W leadership, a ton 
of coal, a barrel of oil, a cubic foot 
of gas, or even a cord of wood, pro
duces still more power for defense 
and for industry as a whole. 

B&W Si•gle-P,us Mllri..e 
Boiler ,u use,I. ;,. modw.. 
mercbtml vessels. 

• 
FREE 14•PAGE 

BOOKLET 

"The Design of Water• 
Tube Boiler Units." This 
liberally illustrated book
let discusses the factors 
involved in determining 
the proper type of steam 
gefleratm~ unit for any 
givea service. A copy will 
be sent to you on request. 

• 
TH£ IAICOCIC a WILCOX COMPANY ... . U lllU~Y SHEU .•.. NEW YOU: . H. Y. 

BABCOCK & WILCOX 
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Engineer's Club Pins 
Shamrock Keys 

and 

All Types of Fraternity Jewelry 
made in Columbia by 

Jljucbrorbrr' g 
Manufacturing Jewelers 

Get Your Copy of -Professor Weinbach's 
History of the Cgllege of Engineering 

and a 

2 Years Subscription to the Missouri 
Shamrock 

for $1.75 
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ENGINE SKETCHES 
By 

JON MOON, Ch.E. '43 

Price Smith, a senior Electrical 
Engineer from St. Joseph, Missouri, 
is this year's President of the A. I. 
E. E. He is also the Recording 
Secretary of Tau Beta Pi. Price 
decided to become an Electrical En
gineer when he noticed that he al
ways liked his Physics work m 
high school. 

When the Southwest District of 
the A. I. E. E. held their conven
tion at Missouri last year, Price was 
the _Chairman of the technical ses
sions of the convention. Price was 
also in charge of the Electrical En
gineering Laboratories' Exhibit dur
ing St. Pat's Week last March. Last 
year was truly a busy one for Price. 
He was also Treasurer of Eta Kap
pa Nu. As a result of his scholar
ship and activities, Price received 
the Award of the Engineering Foun
dation. 

Price is especially interested in 
the design and application of AC 
and DC machinery and hopes to 

do this type of work upon gradua
tion. 

Although the office of Vice-Presi
dent can be an idle one, this year's 
Vice-President has seen to it that 
it is not alwayas true. Joseph Love
green-' is our Vice-President of the 
Engineers Club this year and is a · 
Chemical Engineer from Palmyra, 
Missouri. 

Joe is quite a busy boy, and has 
been too. Last year Joe was Secre
tary of A. I. Ch. E., worked long 
and hard on the Campus Stunt 
Committee, and on the Barbeque 
Committee. This year Joe is Mas
ter of Ceremonies of Alpha Chi 
Sigma, Illustrations Editor of this 
year's Missouri Shamrock, and is 
in charge of providing refreshments 
at the smoker meetings of the En
gineers Club . He is also an ex
officio member of the St. Pat's 
Board and a member of the Execu
tive Council. 

Joe decided to become a Chemi
cal Engineer when he saw the many 
opportunities offered to men of this 
profession. 

• :rhe "RB&W Handbook of Common Machine Fastaners"-sent 
absolutely free upon request - shows the most widely accepted 
methods of representing more than thirty different types of stand
ard bolts, nuts, rivets, etc., on assembly and detail drawings. This 

16-page booklet will fit inside your drawing instrument case for 
handy reference. 

'rhe :E:ditor of this yearis M-is
souri Shamrock is William Winters 

' a senior Electrical Engineer from 
Grand Rapids, Michigan. Bill has 
worked on the Shamrock last year 
and this year, and is doing a fine 
job too. 

He was elected president of Eta 
Kappa Nu last year and is also a 
member of Alpha Tau Omega. On 
the air he is known as W80LG; and 
plans to have his station here in 
Columbia after the Christmas holi
days. 

Bill says that last summer he 
was an important cog in the gigan
tic National Defense Program-he 
unloaded army chairs from a con
veyors in a Grand Rapids furniture 
factory . The urge to become an 
Electrical Engineer seized Willie 
when, at the age of three, he saw 
his uncle playing with his little 
cousin's new electric train set. 

After graduation, Bill plans to 
enter the field of Radio Engineer
ing to do work on research and de
velopment of new equipment. 

No actual dimensions or specifications are included, as the pro
portions and conventions shown apply to all sizes of fastenings. Outstanding for -

To get your copy of this valuable little booklet, just send a 
postcard to our Port Chester address. 

~ 
EMPIRE 
~ -

RB & W EMPIRE Bolts, Nuts, Rivets and other Threaded Fastenings 
have, for 96 years, been noted throughout industry for their ouf .. 

standing strength, accuracy and finish. 

RUSSELL. BURDSALL & WARD 
BOLT AND NUT COMPANY 

PORT CHESTER, N . V . ROCK FALLS, ILL. CORAOPOLIS, PA. 

DECEMBER, 1941 

Write for details 

Brown & Sharpe Mfg. 
Co., Providence, R. I. 

Rapidity and Precision of Movements 
Flexibility of Performance 
Smooth and Quiet Operation 
Safety Protection 
Dependability and Lasting Accuracy 

BROWN 6 SHARPE 
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RAILROAD SIGNALLING 

( Continued from Page 10) 

train movements and track condi
tions. Should any section of track 
be rendered unsafe, the control 
board shows it and enables the rail
road to correct it immediately, and 
also to re-route trains around that 
section. 

The block signal system, with 
improvements such as s p r 1 n g 

switches and centralized control 

boards, has proved adequate to 

handle fast traffic safely and effici

ently and with a minimum loss of 

time. 

Another important railway sig
nal is the familiar crossing bell for 
which the same type of circuit that 
is used in block signaling is needed . 
Trains coming onto the circuit drop 
a relay which starts the bell to 

Life ... sparkle ... :;_ 
pure refreshment ,; · 

\I~ 

rmgmg. Similarly, it may operate 
blinking signal lights, and guard 
gates. Any one or perhaps all of 
the three types may be used de
pending upon traffic using the cross
ing. As soon as the train has passed 
the crossing an interlocking relay 
is released and the warning signals 
are stopped. Warning signals are 
set to begin operating thirty sec
onds before trains traveling at their 
maximum possible speed reach the 

crossmg. 

With the advent of block signal
ing, their application to railroad 
crossings was rapid. Trains may 
now approach the cross track at 
full speed, having been signaled that 
the track was clear several miles be
fore they reached it. 

The basis of all signaling systems 
today is the block signal. This sys
tem has enabled railroads to keep 
pace with the trend of times by 
safely operating high speed trains 
on both passenger and freight runs 
at a minimum of expense, and at 
the present time to fulfill all of the 
demands of National Defense. 

Buy While They Last

K & E Slide Rules 
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SOIL CEMENT 

( Continued from Page 6) 

sealcoat of asphalt ¼ to ½ inches 
in thickness which will also provide 
a wearing surface. The Brewster 
Airport was built in four months 
on less than 50% of the normal 
cost of a field with hard-surfaced 
runways. This airport, along with 
many other rush projects in our 
accelerated national defense pro
gram, is an example of the versatil
ity of soil-cement. 

Soil-cement ':investigation is a 
rapidly developing field in a few 
Civil Engineering Schools. The 
University of Missouri has been 
supported in these investigations 
by the Missouri State Highway 
Department, which is particularly 
interested in promoting soil-ce
ment research. Also the Portland 
Cement Association, in a coop
erative project with the Engineer
ing Experiment Station, is inter
ested in studying the influence of 
the chemical factors on soil-cement 
mixtures. 

These projects have been estab-

lished to explore the physico-chem
ical relations of soil and cement, 
the ultimate objective is to deter
mine basic relations so that stan
dard tests may be evolved. These 
tests will be used to find the quan
tities of cement required to pro
duce a hard, durable soil-cement 
material. 

ANALYZE YOUR PROFS! 
(Continued from Page 20) 

( 3) Divide study time according 
to the needs of the course. 

( 4) Never consistently overem
phasize one course at the expense 
of another. 

( 5) Take every advantage of 
having a good lecturer, as careful · 
attention and systematic note-tak
ing can obviate much outside study. 

( 6) Do not waste time on fruit
less work such as exploration of 
minor points in a · subject, working 
repetitive problems, or writing over
size reports. 

(7) Write laboratory reports 
carefully, as a good report can be 
a truly comprehensive study of a 

Black & Veatch 
Consulting Engineers 

E. B. Black 
A. P. Learned 

J. F. Brown 
H. F. Lutz 

4706 Broadway 

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

F. M. Veatch 
C. I. Dodd 

E. L. Filby 

Kansas City, Mo. 

College Theatre Co. 

ffllSSOURI - HRLL - VARSITY 
AMERICA'S GREATEST STARS 

-IN-

THE WORLD'S BEST PICTURES 

DECEMJ3ER, 1841 

semester's work. · Do computations 

carefully, but do not dwell on them. 
Don't stick to one reference. 

( 8) Save representative graded 
papers, with particular emphasis 
on tests. Not only is it possible 
to profit by mistakes, but a re
minder of the type of material re
quired for examinations is very help

ful in sifting the truth from the 

trivial. 

( 9) In the case of truly difficult 
courses, write your own text .' Note 
all text assignments, read them 
carefully, and reproduce them in 
your own words with emphasis on 
selection of the important facts. 
Brevity is essential. In less difficult 
courses, write .a comprehensive out

line for review purpc:>ses. . 

(10) Revie'Y carefully for quiz
zes, keeping · in mind the type of 
questions asked by the teacher. Al
ways come to a quiz as well rested 
as.• 1s consistent with effective re
view. 
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Blarney 
by HAROLD HILKER, M.E. '42 

"Frequent water-drinking," said 
the professor, "prevents becoming 
stiff in the joints." 

"Yes," said the co-ed, "but some 
of the joints don't serve water." 

Bud Inwood (In a drug store on 
Sunday morning): "Would you 
please change a quarter for me?" 

Druggist: "Here you are and I 
hope you enjoy the sermon." 

Greatly agitated, a young wife 
dashed into a drug store with her 
first born under her arm. "My 
baby has swallowed a bullet," she 
cried, "what shall I do?" 

"Give him some castor oil," re
plied the druggist, calmly, "but be 
sure you don't point him at any
one." 

"Halt, who goes there?" 
"Friend with a bottle." 
"Pass friend. Halt, bottle." 

For Complete and 
Economical Floral 
Service 

See 

Store Greenhouse 
16 S. 9th West Blvd. 

GUARANTEED FLOWERS 

Ed Sweeney: "My gal explored 
my pockets again last night." 

Shelton: "What did she get?" 

Sweeney : "Same as any other 
explorer, material for a lecture." 

Slusher: "Mr. Elliott, is water
works all one word, or can you 
spell it with a hydrant in the mid
dle?" 

ENGINEER'S WHISKEY TEST 

Connect 20,000 volts across a 
pint. If the current jumps it, the 
product is poor. 

If the current causes a precipi
tation of lye, tin, arsenic, iron slag 
and alum, the whiskey is fair. 

If the liquor chases the current 
back to the generator, you've got 
good whiskey. 

An actor who was married re
cently for the third time, and whose 
bride had been married once be
fore, wrote across the bottom of 
the wedding invitations: "Be sure 
and come; this is no amateur per
formance." 

"Pop, what makes the world go 
round?" 

"Listen, you little rat, stay out 
of that cellar!" 

Chemistry Prof: "Give me the 
chemical properties of H 2S." 

Don O'Dell: "Well, confidential
ly - - - !" 

CAMPUS SHOP 
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WHAT BEARINGS WOULD 
YOU SPECIFY FOR THE 
·CRANK SHAFT OP AN OIL 
FIELD ENGINE? 

If you were called upon to design a 
gas, Diesel or steam engine for oil 
field work how would you support the 
crank shaft? If you knew your bear
ings you wouldn't have to think twice. 
You would do as most of the leading 
engine builders do; you would mount 
the crank shaft on TIMKEN Tapered 
Roller Bearings-single or double, 
according to the length of the shaft 
and the H.P. of the engine. 

This would assure a smoothly
operating engine that would transmit 
its maximum power rating to the job, 
for main bearing friction would be 
eliminated. Full protection against 
both radial and thrust loads would be 
assured. Wear on the ends of the crank 
shaft would be prevented because all move
ment takes place within the TIMKEN Bearing 
itself. Main bearings would seldom, if ever, have 
to be replaced on account of wear. Crank shaft 
alignment would be maintained indefinitely. 

You can learn a lot more about crank shaft 
bearings and many other applications by study
ing the Timken Reference Manual. We will 
gladly send you a copy. Write for it. Know 
your bearings-be a better engineer. 

THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 

TIMKEN 
TAPERED ROLLER 8EARIK6S 
Manufacturers of TIMKEN Tapered Roller Bearings 
for automobiles, motor trucks, railroad cars and 
locomotives and all kinds of industrial machinery: 
JIMKEN Alloy Steels and Carbon and Alloy Seam• 

leS& Tubing; and TIMKEN Rock Bits. 
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EVEN when our defense "Sherlocks" can't, 
x-rays can "see right through" po ten ti al 

saboteurs and their hidden bi ts of destruction. 
\\'ithout unwrapping or any dangerous tam

pering, suspicious packages may be inspected 
quickly and safely. Portable x-ray equipment 
is also used for fluoroscopic examination of 
overstuffed furniture, mattresses, or other 
articles in which questionable i terns might be 
hidden. 

The x-ray has been instrumental in unearth
ing such things as a hypodermic needle and 
some narcotics cleverly hidden in a woman's 
handbag, a revolver baked in a loaf of bread, 
or hacksaw blades concealed in a cake of soap. 

THE most expert human eye can distinguish 
about roo,ooo different colors, but that's 

practically color-blindness compared to the 
2,00 0,000 that the G-E color analyzer can de
tect. The color analyzer can even measure your 

lady friend's blush, provided she holds it for 

two and a half minutes, and then, it will 
record it on paper for future reference! 

The recording photoelectric spectrophotom
eter (that's the color analyzer's name) is 
only one of the things you can see in action 
in one of G.E's newest movies, "Curves of 
Color." This film, in full color, gives a IO

minute story of the world of color, telling why 
accurate color recognition is of such great 
importance to man and industry. 

"Curves of Color" (16mm, sound) is purely 
educational and will gladly be lent to organized 
groups without any charge but the transporta
tion costs. If you would like to show it at one 
of your dinners or club gatherings, just drop 
a line to Campus News, Dept. 3 r 8-6, General 
Electric Company, Schenectady, N. Y. 
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UOT DOGS AND COLD DIPS 
T HE strip mine of the. Truax-Traer Coal 

Company in Fiatt, Illinois, hasn't actually 
been invaded by picnickers (yet) who want 
to cook hot dogs in the dipper of the big, 30-

yard stripping shovel there, but it's an idea! 
Hot plates have been installed in the dipper, 
and Calrod heating elements have been put 
in the dipper handle. 

The purpose of these heaters is not, how
ever, to provide an extra service for possible 
picnickers, but to keep mud from freezing 
to the sides and bottom of the dipper. This 
used to reduce payload 50 per cent or more, 
and bonfires and a shutdown of 30 minutes 
to an hour were necessary to thaw out the 
frozen mass . 

GENERAL. ELECTRif 





°KNOWING 
JHEIR BEARINGS" 
will Dltiitli V~ 

The superior performance and endurance 
of American mechanized military equipment 
will be the deciding factor in the war and a lot 
of the credit must go to the engineers respon
sible for its design. 

For one thing, they know their bearings-a 
vitally important requirement. Thus Timken 
Tapered Roller Bearings are being called on to 
"keep 'em rolling." 

You, too, will find a thorough knowledge of 
Timken Bearings one of your most valuable as
sets when you graduate and join the ranks of ' 
practicing engineers. 

Begin to get this knowledge now; write for a 
free copy of the Timken Reference Manual, the 
tapered roller bearing text book. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 

TIMKEN 
TRADE-MARK REG. U, S. PAT. OFF. 

TAPERED ROLLER BEARINGS 
Manufacturers of Timken Tapered Roller Bearings for automobiles, motor 
trucks, railroad cars and locomotives and all kinds of industrial machin
ery; Timken Alloy Steels and Carbon and Alloy Seamless Tubing; and 

Timken Rock Bits, 



THE ENGINEER from the Chemical Works 
had one of his usual headaches. 

"We're pumping hot corrosive acids 
through your glass pipe, and it lasts for 
years," he moaned, "and the works bogs 
down because the pumps can't take it! 
Can't you people build a glass pump?" 

It sounded impossible. Pump makers said 
it couldn't be done. Such a pump required 
not only highly resistant glass but also in
tricate parts, accurate to thousandths of an 

inch! Even Corning had doubts but decided 
to tackle the problem. 

Pooling its ideas with Nash Engineering 
Company's knowledge of pumps, Corning 
devised new methods of glass manufacture, 
even a new type of glass for certain parts. 

And today chemical, food and beverage 
plants, and other industries handling cor
rosive solutions have a glass pump that 
works like a charm. Resistant to corrosion, 
it eliminates a cause of product contami-

The Nwh Glau Centrifugal Pump (left-cross ~ection; above 
-coupled with driving motor, glass pump ports in background) 
can handle up to 6000 gal, of corrosive acid& and chemical fluid4 
per hour a5ain,i " 65-fi. head. 

nation and undesirable chemical reactions. 
Resistant to heat shock, it may be cleaned 
with hot acids. Transparent, it permits con
stant visual inspection for cle.anliness, 
color, sedimentation. 

In the same way, Corning research for 
three quarters of a century has licked such 
glass problems as the bulb for Edison's first 
lanip, cooking ware for housewives, and 
tiny glass springs for chemical equipmenL 
And in these days of metal-conservation, 
Corning ability has reached a new high in 
usefulness as engineers and produc- ( 
tion men use glass to solve their · 
new problems. Industrial Division, 
Corniµg Glass Works, Corning, N. Y. 

CoRNING 
--means--
Research in Glass 



Science Shoulders Arms 
What science in the past has done for peacetime 
America needs no recounting.-

But science today tackles a grimmer job. Re
search now must give America at war the fighting 
weapons she needs. 

That's why Westinghouse Research Engineers
working in one of the world's leading laboratories
are devoting their full time to the nation's defense 
requirements. 

We wisl) we could tell you about some of the 
remarkable things they've done already. 

We shall-later. 
Ever since its inception, Westinghouse has 

sought out and trained engineering talent, 
encouraged engineers to develop and work out 
new ideas, m.ade itself an engineer's company. 
We're proud of the way our engineers have 
adapted them.selves to creating and producing 
wartime equipment. 

' 

Westinghouse @ 
"An Engineer', (;111mpany," W"tlnghouse Electric & Manufacturing Co,, Pittsburgh, Pa. 
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EDITORIAL 
LET'S FACE THE FACTS 

THE ONE BIG FACT which we must face just now is 
that our country is at war and is not doing so 

well at the job. We must win this war. To win, we 
must do much better than we have done so far. We 
shall not do better so long as we think that some other 
fellows are going to do the dirty job for us. 

It is a waste of time now to talk about what we 
should have done or should not have done last week 
or last month or last year or ten years ago. When 
peace comes again there will be time to talk of these 
things, there will be time to cuss our Army for its 
stupidity, and our Congress for its blindness, and our 
dollar-a-year sit-down-strikers for delays in the de
fense program, and the Kimmels and Shorts in our 
armed forces. We may even have time to consider our 
own fatheadness, individually. But just now we must 
get this war won-or else. 

Another fact that we must face as engineers is 
that our services are desperately needed. This war 
isn't going to be won by marching six million soldiers 
up the hill and then marching them down again. 
There is a whale of a job of engineering to be done. 
It should therefore be the single aim of every engineer 
to do his part in the big job. Never will the engineer
in_g profession be able to hold its position of prestige 
unless its members now make the war effort their 
main job. Never can individual engineers respect 
themselves unless they individually do their utmost 
wherever needed. 

Two things the engineering student should ask 
himself, namely: When should I get into war work, 
and how can I be most effective when I am in? 

To be effective as an engineer requires training, 
and although there is now so desperate a need of 
engineers the Selective Service office in Washington 
has urged all Draft Boards to defer engineering stu
dents in order that they may get the necessary train
ing to be effective when they do get into the war 
program. The answer to the question as to when to 
get into the war program is therefore easy, namely, 
just as soon as that engineering degree can be bagged 
and not sooner. 

In order to speed up the training of engineers, 
the College of Engineering is laying plans for a 12-
weeks summer session. Freshmen who enter next June 
can graduate in three years. Students who are behind 
schedule will be able to catch up. Every engineering 
student who can possibly do so should attend the 
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summer session. In fact, the Draft Boards may make 
it very desirable that all engineering students stay in 
school the year around. 

The College of Engineering does not propose to 
become the hideout for students who merely want to 
escape service in the war effort. No deferments will 
be requested by the College of Engineering for the 
student who is too lazy or too dumb to be trained 
as an engmeer. 

These are times which call for thinking and good 
judgment. Wild schemes of one sort or another are 
in the air, and there are unusual opportunities to play 
the fool. Any engineering student who feels a com
pelling urge to "do something" about this war right 
now would be well-advised to consi'der carefully the 
problem of doing useful and effective ~hings, and not 
the silly things which war hysteria leads many ordinar
ily sensible folks to do. The engineering profession 
prides itself on good sense and effective action. En
gineers are constantly engaged in selecting from the 
many possible procedures those which are the most 
effective in accomplishing the result desired. Sound 
judgment when faced with alternatives makes for suc
cess in every engineering project, as it does in every 
other undertaking; but engineers, more than most 
other folks, are engaged in judging what is effectin: 
and what is not effective in getting a job done. We 
engineers have a big job to do in this war. Let us not 
shirk it, but let us see to it that we work effectively. 
To be effective, an engineer must have the knowledge 
and skill necessary to do the engineering so desperate
ly needed. Long experience has shown that the min
imum basic training required to do engineering work 
effectively is a complete college course. It is for this 
reason that engineering students have been deferred 
in the draft. In accepting deferment engineering stu
dents have accepted also a grave responsibility, namely 
that of getting the needed training as quickly as 
possible and then serving effectively as engineers in 
the war effort. Let nothing interfere with this pro
gram. 

Dean, College of Engineering 
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Ultra-Speed , Photography 
by WINSTON LOE, E.E. '44 

T HE WATCHWORD of our highly 
industrialized civilization seems 

to be "make better things faster." 
Modern machinery's most predom
inant characteristic is its high-speed 
of operation. Because of this the 
design of modern machinery must 
be modified or improved to insure 
smooth trouble-free operation. The 
main defect in high-speed machin
ery is the distortion caused by 
vibration and other factors. 

As most of these phenomena 

making possible the study of many 
varieties of problems. The strobo
scope has the disadvantage in that 
objects emitting light cannot be 
successfully studied. Some other 
method of direct visualization must 
be used in such cases. 

The rotoscope overcomes this 
difficulty in that it does not depend 
on an intermittent light to catch 
the motion at a particular point 
in the cycle, but accomplishes the 
same end by means of a shutter 

-Courtesy of General Electric Co . 

A single-flash silhouette picture of a .SO-caliber projectile photographed while 
traveling at a velocity of 2400 feet per second. · 

occur at high-speeds they are dif
ficult to study with the eye alone, 

. as the eye is handicapped by per
sistence of vision and by its in
capacity for metering in small dis
tances. If the speed is reduced to 
allow direct visualization, the dis
turbing action may vanish entirely. 

Often if the motion is cyclic by 
nature it may be studied ·to an ad
vantage by the aid of some device 
which will allow vision of only one 
portion of the cycle, and it thus ap
pears to be either motionless if the 
device repeats exactly or slowly 
moving if the device allows a slight
ly advanced portion of the cycle 
to be seen each succeeding cycle. 
Two devices for accomplishing this 
end ary exemplified by the strobo
sCOJ)e and the rotoscope. 

The stroboscope is a device which 
emits light in intermittent flashes . 
The frequency of the flashes may 
be adjusted over a large range, 

6 

opening only at the correct portion . 
of the cycle. 

Often these methods break down 
in that there is no permanent rec
ord of the study, and the extent of 
the distortion and the other factors 
may not be fully ascertained. In 
cases such as these some form of 
photograph would be desirable. 

Since the birth of photography 
about a century ago, the time re
quired for an exposure is now only 
one six-hundred millionth as long 
as the length of exposure in the 
early days of photography. Per
haps your great-great-grandfather 
may have held a rigid pose for as 
long as t en minutes. Now photo
graphs may be taken in one mil
lionth of a second or less. There 
are two basic advances which have 
made high~speed photography pos
sible. The first is the large im
provement of the technique of 
photographic chemistry, the second 

is the advancement in the design 
of the allied physical apparatus. 
The latter only will be considered 
here. 

Obviously the advantage of such 
high-speed methods lies in the abil
ity to arrest motion of rapidly mov
ing objects at the desired moment. 
This ability is well demonstrated 
by the picture of a thirty caliber 
bullet with a velocity of 2700 feet 
per second entering a light bulb 
( see illustration). Pictures of such 
rapid motion as this require ex
posures of one millionth of a sec
ond. The majority of problems in 
general industry would not require 

a comparable speed. 

One of the most successful and 
flexible methods of taking high
speed photographs is by the aid of 
a 'stroboscope, similar to the one 
mentioned for direct visualization, 
but much more powerful. The 
heart of the stroboscope is the 
strobotron, a gas-filled tube which 
produces a very intense light of 
short duration when a suitable 
capacitor is discharged through it . 
The intensity of this light may be 
more than equal to forty thousand 
fifty-watt lamps. 

The flashes may be controlled to 
meet almost any requirement as a 
source of light for either high-speed, 
still or motion pictures, When 
using this strobo~copic method the 
shutter of the camera is left open, 
depending on a short interval flash 
to stop the motion of the object. 
By the employment of a suitable 
timing device still pictures may be 
taken of rapidly moving objects. 
For taking motion pictures by this 
method the film is run steadily 
through the camera at a high speed 
while the flashes are synchronized 
by ,ome form of commutating de
vice so that the image will occur 
at the proper interval on the film. 
A very good example of high-speeci 
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motion pictures is illustrated by 
the action of a twenty-two Colt 
automatic when fired. If the image 
is properly synchronized, the film 
may be projected at normal speed 
providing a slow motion picture of 
the object's action. These strobo
scopic methods may be inadequate 
in certain cases. The fact that the 
object may emit light might pre
vent the use of this method and 
other methods and types of cameras 
might become necessary. 

Let us inspect a few more types 
of cameras which may serve various 
purposes to special advantage. For 
pictures .not requmng extreme 
'shutter speeds, cameras provided 
with very rapid shutters and in
termittent action may be used 
either in still or motion pictures. 
The shutter types make it possible 
to take pictures of action wherein 
the object emits light, which is use<l 
to take its own pictures. 

Another type of high-speed cam
era uses a steadily moving film in 
conjunction with an optical system 
which moves the image with the 
film. This type does not require 
intense illumination of the . object. 
The clarity of the object is not so 
great as that obtained by the 
stroboscopic method but it over
comes some of the stroboscopic 
method's limitations and a lesser 

aggregation of equipment is needed. 
In spite of this a stroboscopic cam
era is more easily constructed for 
taking high-sp;~d pictures provid
ing the application is suitable. 
Pictures with this relative motion 
of film and image have a maximum 
speed of six to seven thousand 
frames per second. 

There is another miscellaneous 
group of cameras and me,thods 
which does not fit directly inio any 
of the above groups. Thes~• ·~am-' . eras have been devised for •·special 
applications. Shown is an example 
of a fifty caliber bullet illustrating 
compressional waves caused by the 
bullet and the turbulence behind it. 
This method requires no lens sys
tem as it depends entirely on the 
shadow and differences in density 
of the medium. A point ,source of 
light of short duration is required 
for such shots. · 

Figure (a) is the picture of the 
rotating element of a motion pic
ture camera reputed to be the fast
est yet developed. This camera is 
capable of taking pictures at the 
rate of 120,000 per second over a 
period of one one-hundred-and
twentieth of a second-or one thou
sand pictures. The drum has a 
thousand holes one hundredth of 
an inch in diameter, through which 
passes light on its path to the 

photographic film, held to the in
side of the drum through centri
fugal force. As the drum revolves, 
each of the pin holes passes a slot 
which extends the width of the film 
-it is at this time that the picture 
is taken. 

The high-speed camera is being 
applied to problems in industry 
and research. A photographic study 
was recently conducted on cutting 
tools. The purpose of the study 
was to determine the proper cut
ting angles for various tools and 
any defects in the machine tool 
itself. The first experiments were 
made using a planer and a milling 
machine, both machines being used 
for cutting steel, cast iron and 
brass. The front of the work piece 
was inscribed with vertical and 
horizontal lines and thus the dis
tortion of the material was identi
fied both in the chip and work 
piece under the cut. 

As a result of these studies the 
proper cutting angle for work in 
various materials was determined. 
It was discovered that when a cut 
was made with a milling machine 
each cutter tooth puts increasing 
strain on the arbor as it progresses. 
This causes the arbor to wind up. 
As the tooth emerges from the cut, 
this energy is released, causing the 

( Continuen on Page 22) 

Left: Figure (a) showing the rotor with pinhole lenses. Right: A .30 caliber bullet 
entering lamp bulb. -Courtesy of General Electric Co. 
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ALUMNI NEWS 

Donald M. Nelson, Ch.E. '11 
The State of Missouri, · writes 

Congressman William L. Nelson 
from Washington, takes a back seat 
for no other state. 

In World War I, three Missou
nans especially, Gen. Pershing, 
Gen. Crowd er, and Admiral 
Coontz, played leading parts. Right 
now, continues Mr. Nelson, the 
names of three others, Donald M. 
Nelson, the new war production 
czar; Sen. Harry Truman, chair
man of a special committee to go 
into national defense expenditures; 
and Major General R. C. Moore, 
are on many tongues. 

Naturally, we're a little more in
terested in what the congressman 
says about Don N~lson, since the 
latter is one of our graduates
Class of '11. We quote Nelson the 
Congressman: 

"The appointment of Don Nel
son, who was born near Green 
Ridge in Pettis County, Missouri 
(his parents later moved to Han
nibal), has created more confid
ence and resulted in more favor
able comment than anything of the 
kind that has taken place for many 
a day. 

"This big 54-year-old, pipe
smoking American, free from frills 
and furbelows, will, it is felt, · do 
the job. And right now there is but 
one job, that of speedily defeating 
the Hitlerites and J aps. He has 
been given hog-tight authority, 
more than ever before delegated to 
any man by executive order. 

"His job is bigger than that of a 
cabinet ~ember, second only to 
that of the president. He gives up 
a $70,000 vice-presidency with 
Sears, Roebuck & Company to ac
cept the place with Uncle Sam. 
Probable pay: $10,000. Yes, and 
possibly, at the end, the American 
people might be so well pleased 
that they would make a Missouri
born man, who as a boy worked his 
way through the University, presi
dent of the United States." 
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DONALD M. NELSON 

It is the biggest and most spec
tacular position given a civilian by 
a war president since Woodrow 
Wilson made Herbert Hoover food 
administrator during World War 
I. The war production board which 
Mr. Nelson will 'head parallels the 
World War Industries Board dur
ing the last war, which was headed 
by Bernard M. Baruch. 

They say in Washington that 
Don Nelson is the "man who never 
knows when to quit." In other 
words, he's notoriously a hard 
worker and expects his staff to 
buckle down in like manner. There 
are no complaints, however, be
cause he is easy to get along with. 
He is tall and well-groomed, and, 
despite thinning hair, appears to 
be in excellent physical condition. 

He came to the University on a 
scholarship, won by virtue of hav
ing led his class at Hannibal High 
School. He 'Yorked his way through 
the Univ(trs'ity and was graduated 

in 1911 with a degree in chemical 
engmeenng. 

His original plan, upon joining 
Sears, Roebuck after graduation, 
was to save his money and return 
to M.U. to work on a Ph.D. He 
thought at the time he would like 
to become a teacher. But Sears 
held on to him and he progressed 
rapidly with the firm. When he 
went to Washington in 1940 he 
was executive vice-president and 
chairman of the executive commit
ee of the mail order house. 

Two professors under whom he 
studied at the University, and his 
roommate remember Mr. Nelson as 
"not blessed with a pocketful of 
money," but as a serious minded 
and good student. 

M. P. Weinbach, professor of 
electrical engineering, remembers 
him as a "tall, slim boy wh~ had 
a serious mind even then, and look
ed hungry all the time." 

Dr. Sidney Calvert, professor 
emeritus of organic chemistry, re
calls Nelson as a quiet young man 
with an "unassuming air." When 
he talked, his active mind and rap
id understanding did not stay hid
den long, Dr. Calvert says. 

A more personal glimpse is giv
en by L. S. Palmer, a classmate at 
M.U., who is now professor of ag
ricultural bio-chemistry at the Uni
versity of Minnesota. 

"Donald was a good student," · 
Prof. Palmer said recently, "good 
enough to make Al_pha Chi Sigma 
and Tau Beta Pi. I helped initiate 
him into both fraternities. 

"Except for his interest in these 
organizations, he was not especial
ly concerned with extra-curricular 
activities. He applied himself pri
marily to the job of completing his 
chosen course as successfully as he 
could without letting outside af
f~irs or certain minor details of 
ev.eryday life bother him. Perhaps 
this is one reason for his success 
today." 
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-Courtesy of General Electric Co. 

Reception on the FM receiver shown was scarcely affected by the continuously 
discsharging 1,000,000 volt arc while signalt on a nearby AM receiver was completely 
blotted out. 

Frequency Modulation 

SINCE THE BEGINNING of radio, 
engineers have endeavored to 

improve broadcasting and recep
tion so that the true beauty and 
realism of the concert hall may be 
brought into the home. The aver
age person has become so accus
tomed to hearing music on the 
radio that he accepts what he hears 
as realism. But, if it were possible 
to listen to an actual concert· at 
one instant, and at the next in-. 
stant to hear the same concert as 
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reproduced by radio, it would be 
realized that what is heard is only 
a fair imitation of the actual thing. 
Something seems to be missing. 

Recently however, a new system 
of broadcasting has been developed 
that comes very much closer to the 
ideal of reproducing in the home 
exactly the sounds that strike the 
microphone at the . broadcasting 
studio. This new system is known 
as frequency .modulation, or FM, 
while the ordinary present system 

of broadcasting makes use of 
amplitude modulation, or AM. 

While FM does result in almost 
perfect quality, this is not entirely 
an attribute of the system itself, 
the same would be possible of AM 
broadcasting except for the fact 
that years ago when the broadcast 
frequencies were divided it was 
arbitrarily . desigpated that ·· each . 
station should occupy a "channel" 
ten · kilocycles in width. · Because 
of the · associated "sidebands" this · 
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meant that the highest audio fre
quency that could be transmitted 
without interference with an ad
jacent station was 5000 cycles per 
second. Although a receiver that 
could reproduce all the audible fre
quencies up to 5000 cycles was con
sidered very good in the days when 
the broadcast band was allocated, 
present receivers can be designed 
to reproduce frequencies as high and 
as low as the human ear can hear, 
or about 16 to 16,000 cycles per 
second. Therefore, the present lim
itation of an AM receiver as far as 
-fidelity is concerned is only the 
quality of the signal that can be 
transmitted which is, as shown 
above, limited to a high value of 
5000 cycles. The question might 
well be raised here-why isn't it 
possible to reallocate the frequen-

. cies of the broadcast band so that 
a higher fidelity signal may be 
transmitted? Although theoretical
ly possible, there are two very good 
reasons why this would be very 
impractical. First it must be said 
that the width of the channel re
quired for transmission when using 
AM is equal to twice the frequency 

of the highest transmitted signal; 
in the case of the standard broad
cast band the channel width is 10 
kilocycles or 10,000 cycles. There
fore the highest signal that may 
be sent is 5000 cycles. But if per
fect fidelity is desired the channel 
width must be twice 16,000 or 32 
kilocycles. This means that each 
station would occupy more than 
three times as much space in the 
frequency spectrum as it does un
der the present system and there 
would be room for less than one
third as many stations. The second 
reason is that such a change would 
require an almost remodelling of 
the audio frequency portion of 
the existing broadcasting stations, 
which were designed for a maxi
mum audio frequency of 5000 
cycles per second, as well as exten
sive changes in the present receivers 
in order to take advantage of the 
transmitter improvements. From 
this it can be seen that high fidelity 
broadcasts in the present broadcast 
band are practically impossible. 

Frequency modulation is trans
mitted · on a carrier much higher 
in frequency than the usual AM 

broadcasts-up in the ultra-high 
region where there is plenty of 
space available for the wide chan
nel required. Each FM station has 
been assigned a channel 200 kilo
cycles wide or 20 times wider than 
the conventional AM channel. 
There is ample room for each FM 
station to broadcast the entire 
range of audible frequencies with
out creating any station interfer
ence problem. Every sound to 
which the human ear will respond 
is broadcast just as the original. 
But to attain true realism it is not 
only necessary to transmit and re
produce all the sounds that the 
human is capable of hearing but 
also to eliminate all noise and in
terference from the signal. When 
this is done, the receiver brings 
into the home pure music against 
a background of silence. Each note 
is reproduced as clearly and dis
tinctly as the original tone which 
was impressed upon the micro
phone. It is in this respect that 
the FM system is vastly superior 
to the AM system because it is 
almost entirely free of static or m-

( Con tinned on Page 20) 

HOW FM REDUCES STATICTO THE VANISHING _POINT 
Sound Carrier Sound on Sound and Static What the 

Receiver Does 
How Sound looks 
at loudspeaker Carrier on Carrier 

CONVENTIONAL RADIO 

WI 
SOUND At the left you see an electrical sound wave after it has left 

the microphone. It is the some for conventional radio as for FM. 

CARRIER Next is the carrier wave before it has taken the sound wave 
aboard . It, too, is much the same for conventional radio as for FM. 

SOUND ON CARRIER Next the sound wave has modulated the carrier. 
Notice that in conventional radio, the carrier increases and decreases in 
height in accordance with the sound wave while the freQuency (shown as the 
distance between each wave) remains constant. 

The sound wave modulates the FM carrier in an entirely ditterent manner. 
Jnstead of causing the carrier to increase and decrease in height, the height 
remains the same Ond the frequency of the carrier changes in accordance 
with the sound. The modulated FM carrier bunches together in places and 
stretches out in others, like an accordion. 

SOUND AND STATIC ON CARRIER As the wove travels through space 
to your receiver, it encounters static which attaches itself onto the modulated 

• V 

I 
carrier wave. Notice that in conventional radio the sound and carrier wave 
become jogged in appearance while in FM, only the carrier wave is affected 
the sound wave being n_estled comfortably inside the carrier. 

WHAT THE RECEIVER DOES For sound to be reproduced by your con· 
ventio"al radio, the entire uocer half o~ the modulated carrier wove must be 

used. 
But in the case of FM, it is not necessary to use the entire height of the 

FM carrier wave because sound is produced by a change in frequency not 
a change in height. The FM receiver is designed so that it shaves off the 
distorted top and bottom of the carrier wave as shown. 

HOW SOUND LOOKS AT LOUD-SPEAKER After the receiver has dis
carded the carrier wave, the sound wave which the loud-speaker reproduces 
is a mixture of music and noise in the case of conventional radio, above, 
but in the case of FM, below, static has been eliminated and only clean cut 
1ound is reproduced. 



A Railroad Water Softening Plant 

T HE FORMATION of boiler scale is 
the greatest objection to the use 

of hard water in locomotive boil
ers. Since boiler scale is a poor 
conductor of heat it can increase 
the temperature difference between 
the boiler water and the combus
tion gases to a value which may 
actually cause failure by melting 
the boiler tubes. Hard water also 
causes priming, foaming, chipping 
and scaling within the boilers. 

To combat these undesirable 
conditions, railroads have turned 
to water treatment, and although 
the cost of installation of such 
plants usually runs into five fig
ures, the saving in repair and fuel 
costs is ample compensation. 

It was my good fortune to be 
employed on the construction of a 
ground operated lime and soda ash 
water treating plant which was re
cently installed by one of our lead
ing railroads. This plant was built 
at a strategic point at which some 
thirty engines take on as much as 
one million gallons of water day 
during the busiest period of the 
year. 

The major divisions of this soft
ening plant are the chemical stor
age room, the control room, the 
softening or sedimentation tank, 
and the storage tank. 

There are three major pieces of 
chemical engineering equipment 'in 
the control room: a cylindrical Nal
co mixer, a dry sodium aluminate 
feeder, and a lime and soda ash 
mixer; and in addition, smaller 
pieces of equipment such as cen
trifugal and suction filter pumps, 
water testing equipment, a ven
turimeter and a flow switch, the 
latter serv:ing to shut off all of the 
pumps and the lime and soda mixer 
when no water is being treated. 

The Nalco solution mixer is a 
cylindrical tank, five feet in dia
meter and four feet high, equipped 
with a motor driven mixing paddle. 
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The solution is removed from this 
mixing tank by means of a small 
gear pump which is governed by 
the flow switch so that it will force 
a controlled amount of Nalco 
treating solution directly into the 
outgoing line when the engines are 
taking on water. 

The sodium aluminate feeder re
sembles an inverted gallon jug in 
shape, with a diameter of three feet 
and a height of five feet . The dry 
sodium aluminate powder falls onto 
a slowly revolving disc and is 
scraped into a basin to be mixed 
with previously treated water from 
which it is pumped to the top of 
the mixing tank. The flow switch 
operates to turn off the flow of in
coming water going to the basin 
when there is no water flowing 
through the plant. 

The lime and soda ash mixer is 
a tank eight feet by twelve feet by 
eight feet deep containing a series 
of paddles which revolve when raw 
water is moving through the plant. 
A venturimeter in the raw water 
line is used to control the flow of 
solution from this tank. 

Both the lime and soda ash mix
er and the sodium aluminate mix
er are charged to full capacity each 
day by the operator. Dry sodium 
aluminate powder is dumped into 
the top section of the aluminate 
feeder as needed. 

Adjacent to the control room is 
the steel water softening or sedi
mentation tank, with a diameter 
of thirty-five feet, a height of sev
enty-two feet and a capacity of 
five-hundred thousand gallons. In
side the tank is a vertical down
take pipe resembling a truncated 
cone with a slight slope. 

At three and five feet from the 
top of the tank, filter plates are 
placed in a horizontal position be
tween the inside of the sedimenta
tion tank and the outside of the 
downtake pipe. The filter medium 

for this plant is excelsior, which is 
held in place between the two filt
er plates during the operation of 
the plant. 

Since the precipitation of the 
calcium and magnesium salts oc
curs within the water softener tank, 
a network of sludge removal pipes 
lies on the bottom of the tank. Four 
quick-opening, lever operated 
valves are used to control drainage, 
which takes place about once in 
every forty-eight hours. The sludge 
lines empty into a sludge pit con
nected to the city sewer line. 

The weir box atop the water 
softener tank is made of wood, be
ing equally divided into five sec
tions. Water from the weir box 
flows through a spiral trough and 
then into the tank proper. The 
purpose of the weir box is to aid 
in thoroughly mixing the lime and 
soda ash solution with the raw wa
ter by means of a number of baf
fle plates, while the spiral trough 
is used to check the downward 
velocity of water in the sedimen
tation tank and to prevent foam
ing therein. 

The water 1s carried from the 
sedimentation tank to a five-hun
dred thousand gallon storage by a 
gravity line. A special switch closes 
the raw water line when the stor
age tank becomes full. 

Now that the general picture of 
the softener is in mind, let us turn 
to the actual operation of the plant. 
Raw water is obtained from a riv
er fifteen miles distant, and is 
pumped to the plant in a twelve 
inch pipe. This pumping plant 
keeps the water forced into the 
twelve inch line so that the plant 
can take the water as necessary by 
means of an automatic valve. Upon 
operation of the automatic valve, 
water passes through a flow meter 
which automatically records the 
amount of raw water used, and 
then passes on through the ven-
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turimeter. Tht; raw water then 
flows up the heat duct and empties 
into the first section of the weir. 
The pipe from the lime and soda 
ash mixer dumps this solution into 
the third section of the weir, just 
after the water passes over the 
rectangular notch. The mixture 
then flows out the bottom of the 
weir and around the circular 
trough. As it leaves this trough 
and falls into the downtake pipe, 
a solution of sodium aluminate is 
sprayed into it. The purpose of the 
aluminate is the same as that of 
alum used in many plants, the co
agulation of the unsettled precipi
tates that are in colloidal suspen
sion, by the formation of a pre
cipitate of magnesium aluminate 
which sweeps through the solution 
taking with it most of the finely 
divided precipitate which would 
not settle rapidly otherwise. 

The mixture of raw water and 
chemicals starts moving through 
the downtake pipe toward the bot
tom of the tank. When it reaches 
the point at which the diameter 
increases, the velocity is reduced 
and thus permits more time for 
settling. At the bottom of the tank 
the direction of fl.ow is reversed and 
the water flows up around the 
downtake, but the cross-sectional 

area of the tank is still increasing, 
resulting in a further decrease of 
velocity of the water. The solu
tion passes up through the filter 
bed, which removes most of the 
precipitate that has not had time 
to settle. Softened water leaves the 
unit through the previously des
cribed collector trough. 

Since the analysis of the raw wa
ter does not change appreciably 
from day to day, the operator can 
determine by calculation the the
oretical amount of chemicals nec
essary for complete precipitation 
of the dissolved solids. Due to the 
fact that soda ash removes sul
phate and chloride hardness, it 
can be seen that the higher the 
analysis of these dissolved salts, the 
more soda ash will be required. 
Magnesium sulphate and magnes
ium chloride will also use up some 
of the soda ash since both lime and 
soda ash enter into this reaction. 
The lime removes dissolved car
bon dioxide, carbonates and bicar
bonates of calcium and magnesium 
erroneous 1 y called temporary 
hardness. 

The water softener operator 
makes daily analyses of both the 
treated and the untreated waters. 
Tests are made for hardness, al
kalinity, and causticity, using stan-

dard soap solution for the hardness 
test, sulphuric acid and methyl 
orange indicator for the alkalin
ity test, and sulphuric acid and 
phenolphthalein indicator for the 
causticity test. All tests are re
ported in terms of calcium carbon
ate. 

The approximate total cost of 
operation of the plant is twenty
five dollars a day. The operation 
costs of all of the softening plants 
of the system averages less than 
one-tenth of one per cent of the 
tot_al operating expenses, but this 
figure would be several times 
greater with respect to repair and 
replacement costs if softening sys
tems were not used. 

The "American Railroad Engi
neer's Association" estimates that 
the improvement in operating and 
maintaining locomotives, due to 
water treatment, amounts to from 
$1600 to $8000 per locomotive per 
year. On the basis of the average 
number of engines taking water 
from this plant, this saving is be
tween $48,000 and $240,000 per 
year, which would at this rate pay 
for the softener in three to fifteen 
months. The yearly operation cost 
of about $9200 could be repaid 
back from the repair and replace-

( Continued on Page 18) 
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Around the Colulllns 

There seems to be some concern as to the identity 
of that proud fellow who has been seen swaggering 
around the Engine Building with his chest stuck out 
and passing out cigars. Well it isn't Mussolini, Mayor 
LaGuardia, or Mickey Rooney-but just "Pop" Watts, 
the proud pater of a husky baby girl. The little bundle 
of insomnia considerately chose the very last week 
before finals for her debut. "Uncle Jim" Harmon says 
the only thing stronger than the rascals lungs is that 
bunch of cigars Watts passed out-and I do mean 
"passed out." 

Have you been noticing those grade lists that are 
being plastered all over the place? It seems that I's 
have it! (I'm sorry about that one-it seemed all 
right the first time I read it.-S. S. Sam). 

When are we going to scrap that moth eaten term 
"Defense"? This is war, and they tell me "defense" 
isn't even the half of it the way we are playing the 
game now. 

Could it be true that John New's little brother 
Charlie is setting his dollar watch by Arlington Time 
Signals? He says that the signals are accurate to 
0.000001 of a second ( or something). Er-ah-Charlie
we know that engineers are supposed to be accurate 
but isn't that overdoing it just a little? 

Are you tired of it all? Do you sit on the side
lines at dances? Do little children cry when they see 
you-do women faint and strong men shudder? Is 
the monotony of I's on your grade sheet relieved only 
by barefooted E's? Does your pitching arm get 
cramped every time you see a show? Do you have 
hangover's every Saturday and Sunday morning 
whether or not you have touched a drop? Do your 
profs get mad when you hand in carbon copies of your 
roommate's reports (how unreasonable!)? To find 
the reason behind all these and many other distressing 
ailments, come to Senior Conference and hear Doc 
get even with the world. 

How did you like the Engine Club Date Night? 
Some of the boys swear that the Pearl of Pearl Harbor 
would have won hands down if the judges wives hadn't 
been there. As a result of the contest, pretty Estel 
Mabuce has been forced to turn down eight requests 
for testimonials, four from beauty soap companies, 
one from a hat shop, two from hosiery manufacturers, 
and one from a corset maker. Our award for the best 
acting of the evening goes to Andy St. John, the 
patient stair climbing wife of the lighthouse keeper. 
Who wrote that skit, by the way? We've heard that 
B. Hope squeezes laughs out of greener corn than 
that! 

No Gertrude, this isn't Jesse Hall. The boys just 
look so pretty because it's interview time again, and 
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it seems that the employers want social "Gay Dogs," 
not "nature in the raw" engineers. 

Doesn't C. Hoyle Nicholson ever stay home? The 
only Stephens dance he has missed this year was one 
that, quote, "I didn't want to go anyway," unquote. 

One of our pals in the Civil department tells us 
there isn't really anything to Hydraulics ( and he does 
mean-really). He says all it consists of is the study 
of simultaneous and continuous drips ( what's that one 
about the drip going steady?). Another says that he 
can't see any sense for him to study that "water 

. ' " pourm. 

Gossip has it that George Snider and "always a 
queen candidate" Margaret "there's always hope" 
Simpson have been seen together too much for a mere 
friendship. Ah-could it be-but Flash! Flash! We 
have just received a scoop! They were pinned last 
fall! So I guess it isn't even gossip-well you can't 
blame a fellow for trying-or can you? 

Here is the gossip of the month. Who was it that 
fixed Fred "Operator" Sischka up with his best Susie 
because the above mentioned "who" just couldn't 
attend the last dance but didn't want the gal to sit 
home. Well, said Susie invited herself to visit Fred 
in St. Louis sometime in the very near future, and 
said "who" is out in the cold (again). 

We have just received word that "Long John" 
Hollinger has dropped out of school and is now in 
Chicago with a war project of some sort. How about 
that Tugel, Batts, and Hulett? Will you miss him 
during those long nights of-ahem-"writing reports"? 

The editor told me confidentially that he thinks 
Illustrations Editor Joseph P. Lovegreen is combining 
business with pleasure. He says that more than once 
he has come into the Shamrock office unexpectedly to 
find Lovegreen-not alone-but with a date! Joe 
says that she helps him write business letters but we 
still aren't convinced. 
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ORGANIZATIONS 
by .GARY .BALTIS and WILLIAM BECKMAN 

• A.S.M.E. 

This is the fiftieth year of work 
for the Department of Mechanical 
Engineering at the University of 
Missouri. This event will be cele
brated on the evening of February 
20 with a semi-centennial dinner 
at 6: 30 p. m. at the Methodist 
Church. In this half century of 
existence the Department of Mech
anical Engineering has experienced 
a great deal of growth and success. 
A recognized curriculum has been 
evolved and a number of fine lab
oratories have been established to 
carry on the work of the depart
ment. Although these are serious 
and bitter days .it seems very 
worthwhile for all engineers and 
engineering teachers on the cam
pus to take time out for this oc
caston. 

All engineering students and fac
ulty are invited to enjoy this engi
neering celebration. 

Engineers Club 

A special meeting of the Engi
neers Club was called to order De
cember 17, 1941 by President John 
New. The program was a series 
of sketches and entertainers pre
sented by Pi Tau Sigma, A.I.Ch.E., 
Eta Kappa Nu, Tau Beta Pi, A.S. 
M.E., A.S.C.E. Dr. Porter an
nounced that Tau Beta Pi won the 
first prize of $3.00, Eta Kappa Nu 
won second prize of $2.00, and A. 
S.M.E. won third prize of $1.00. 
Approximately fifty couples were 
present. 

The Engineers Club held a meet
ing January 14, 1942 in the Li
brary Auditorium. Harold Slusher 
announced the Chairmen of the 
St. Pat's Committees. John New 
announced that the Blue Key was 
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sponsormg a Red Cross Drive and 
asked that all would contribute to 
this worthy cause. John New ap
pointed Paul Crookshank, Chair
man, and Harold Hilker, Joseph 
Lovegreen, Bill Herzog and Virgil 
Williams as members of a com
mittee to see what changes would 
necessarily be made to the Con
stitution of the Engineers Club to 
put the Club on the same system 
that the University might adopt. 
The film "Rolling Structural Steel" 
was shown. Fred Hillis won a 
typewriter given away by the En
gineers Club. 

♦ A. I.E. E. 

At a meeting of the A.I.E.E. 
held January 13, the following of
ficers for the coming year were 
elected: Walter Campbell, chair
man; Max Femmer, vice-chairman; 
Joseph Burch, secretary-treasurer. 

Mr. 0. R. Rogers, of the Colum
bia weather bureau, made an in
teresting talk on weather recording 
instruments, and their uses. The 
other · short but interesting talks 
were given, one by Fred Sischka 
on "Atmospheric Variations," and 
the other by John Benson on 
"Lightning." 

A. S. C. E. 

The Missouri Student Chapter 
of A.S.C.E. last year was host 
chapter to the Mid-Continent Con
ference of the A.S.C.E. during St. 
Pat's Week. This year the confer
ence will be held at Manhattan, 
Kansas with Kansas State College 

as the host chapter, on the 9th~ 
10th, and 11th of April. 

A tentative program has been 
planned by the host chapter which 
includes several business meetings~ 
luncheon, an inspection trip of Fort 
Riley and of the campus and an 
S.G.A. College-Varsity Dance. 

Several delegates will be sent but 
all Civil Engineers are urged to 
attend. 

+ Eta Kappa Na 

Election of president and vice
president for the second semester· 
took place at the last regular meet
ing of Eta Kappa Nu when George 
Snider and Cranston Doerrie, re
spectively, were chosen. The last 
Engine Club "Date Night" was 
enlivened considerably as Eta Kap
pa Nu presented Miss Jean Lukens. 
of Honolulu in one of the dances 
characteristic of that locality. 

Chi Epsilon 

At the last regular meeting of 
Chi Epsilon the following new of
ficers were elected: President~ 
J am es Bishop; Vice-President,. 
Howard Koch; Secretary, Owen 
McBee; Treasurer, Luther Heil
man; Associate Editor of the Tran
sit, Owen McBee. 

The following actives were grad
uated at the end of the first se
mester : James F ofourth, Robert 
McDaniel, and Harry C. Echols. 

A. S. A. E. 
The A.S.A.E. held its last meet

ing January 12, 1942 with Presi
dent William Sydnor in charge. 

Lloyd Stuebinger, Vice-Presi
( Continued on Page 22) 
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The telephone plays a vital role in army 

communications. So the Bell System is 
helping to school Signal Corps men in 

practically every phase of telephone con

struction, operation and maintenance. 

This training job is hut a small part of 

the tremendous task Bell System people 

are doing in this national crisis. They're 

setting up telephone systems for new 

FEBRUARY, 1942 

camps, bases and factories - handling an 

enormous volume of calls needed to co
ordinate the Nation's war effort. 

Throughout the country, Bell System 

people are wholeheartedly cooperating 

in the drive for victory. To men and 

women of their high caliber, there is real 

satisfaction in a difficult job well done. 
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An Invaluable War Worker 
REPRODUCES DRAWINGS UP TO 5 BY 10 FEET ON ANY MATERIAL 

A second robot draftsman, able 
to do around three-quarters of a 
million man-hours of work all by 
itself in a single year, has joined 
the engineering staff of the Glenn 
L. Martin Company, makers of the 
lVlartin bombers. In the form of 
a giant camera-believed to be the 
largest in the world-it will team 
with the older unit of the Martin 
photographic reproduction process 
as one of the most prodigious and 
versatile of national defense work
ers. 

Because it can reproduce in four 
minutes drawings up to 5 by 10 feet 
directly on nearly any kind of sur
face-metal, wood, cloth, linen pa
per and glass, to mention a few
by wiping on a secret emulsion, the 
photographic genius is a combined 
engineer) tool-maker, die-maker 
and inspector, besides lightening 
the burden of workers all over the 
factory. 

Saving untold hours of time that 
otherwise might be spent in re
drafting, the process also has ex
pedited shop work since reproduc
tions on metal form the actual base 
of jigs and fixtures in which air
plane parts are assembled. It has 
aided the die-makers, who may 
work directly from the lines on 
their metal, instead of laboriously 
scribing the patterns. It has abet
ted the die-custers, who no long
er have to use shrink scales be
cause the camera can enlarge the 
drawing j~st the proper amount to 
allow for shrinkage of the cooling 
metal. It has been of untold value 
to experimental workers, who find 
they can cut out whole pieces of a 
new airplane by simply sawing 
along the lines photographed onto 
bare metal. Similarly, pieces of 
mock-up ( full-scale wood models 
of the projected plane) can be cut 
along lines reproduced directly on 
wood surfaces. 

Because of the system, Martin 
engineers are able to work largely 
in full-scale drawings. Long since, 
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they borrowed from the ship-build
ing industry the technique of "loft
ing"-the laying out of huge hulls 
on the largest smooth floor avail
able, usually in the lofts of one of 
the shipyard buildings. Because it 
eliminated the necessity for writ
ing in dimensions and because it 
afforded a stable record for the 
study of contour lines, clearances 
and other design problems, lofting 
had long been regarded longingly 
by aircraft manufacturers for lay
ing out hulls, fuselages and wmg 
and tail surfaces. 

The trouble was that the great 
layouts were hard to reproduce, 
and besides there were additional 
critical problems in preservmg an 
engineering record. 

It was to satisfy the desire for 
lofting and, at the same time, off
set its limitations that the engi
neers began to apply the photo
graphic reproductioI1 principle. The 
other advantages developed as the 
system was perfected. 

Today, the engineers draw out a 
new design in full scale on a loft 
floor. (Even the Navy's mammoth 
140,000-pound XPB2M-1 was laid 
out in full size on the Martin loft.) 
The lines then are transferred to 
large aluminum-alloy sheets, coat
ed white on one side. Thus the big 
design is broken down into com
ponent sections, stress analysis en
gineers sketch in the stress mem
bers that must support the con
tours and a detail drawing is com
pleted, all in exact scale. As fast 
as they are finished, the sheets are 
photographed by the enormous 
camera, which takes up every inch 
of two big rooms, and the image 
is projected back through the same 
camera to similar white-coated 
boards on which the special emul
sion has been spread. 

Thus, any number of reproduc
tions can be made-for tool-design 
engineers who must work out the 
tools to make each part and sub-

assembly, for tool-makers who 
must make the tools, for shop 
workers who must make the parts 
and assemble them, and for inspec
tors who must keep check on ac
curacy and workmanship. And at 
the same time, the camera uses the 
same negative to complete the en
gineering record, dropping easily to 
fractional scale to cast an image 
on sensitized drafting paper. As 
easily it projects onto linen or 
transparent paper, from which 
blueprints and Van Dykes can be 
made. 

It is interesting that all drafting 
on loft layouts is done in pencil, 
although the reproduced lines are 
as black and firm as ink lines. Er
rors, therefore, can be more easily 
corrected in the original draft, yet 
changes in the reproductions can be 
made even more easily, since only 
the parts to be corrected are blank
ed out in the photographic image. 
And the robot can duplicate the 
most complicated drawing as eas
ily as the simplest. 

But the great cameras are versa
tile. They are not limited to scale. 
For example, every new airplane 
design must prove its aerodynamic 
and ( in the case of flying boats) 
its hydrodynamic values in wirid 
tunnel and towing basin. Instead 
of spending days redrafting to the 
smaller scales, engineers simply 
manipulate the camera setting and, 
the drawing comes out to the de
sired scale. 

Conversely, if it is desirable to 
draw a design in smaller scale, the 
camera can be adjusted immediate
ly to blow it up to full scale. 

Those are the primary values of 
the system, but scores of new uses 
are found for it. Wiring diagrams 
for control panels, · some of them 
done on glass-like plastic sheets 
are products of the process. 

Adorning the walls of the Martin 
offices are enlarged ·photographs of 

( Continued on Page 18) 
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MOUNTING POWER l'OR ALLIED WAR BmDS 

THIS engine mount destined for over
seas service on an American made 

fighter plane is being fabricated by the 
best known method of joining metal -
that is, by welding. For welding makes 
equipment a homogeneous, permanent 
unit, light yet exceptionally strong. This 
versatile process utilizes the Airco oxy
acetylene flame to make design prob
lems vanish. It is applied rapidly and 
economically even under difficult shop 
and field conditions. The apparatus 
employed is simple, portable, easy to 
operate. » » So versatile is the oxy-

acetylene flame, so varied ore its useful 
applications in the metal working field, 
that it has long since been drafted into 
service to speed defense by swiftly cut
ting metal to close tolerances, by hard
ening metal surfaces for longer wear, 
by cleaning them for faster, longer-last
ing paint jobs, and by gouging metal 
with amazing speed and accuracy. 

The interesting booklet "Airco in the 
News" shows pictorially many ways 
in which Airco products and processes 
ore being used to help industry speed 
up production. Write for a copy. 

AIR 
REDUCTION 

cfJe?WP<d ~ .. 
60 EAST 42nd STREET, NEW YORK, N. Y. 

In Texas: 
Magnolia-Airco Gas Products Co. 

DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELltIN'-

FEBRUARY, 1942 17 



WATER SOFTENER 
(Continued from Page 12) 

ment costs saved every year on 
one or two of these thirty engines. 
The saving affected by water treat
ment on this railroad would there
fore easily pass the million dollar 
mark in view of the many softeners 
now in operation. 

A great portion of this saving 
is affected in fuel economy, since 
heat loss due to boiler scale eleven
thousandths of an inch thick has 
been computed to be sixteen per 
,cent. This means that sixteen cent's 
on every dollar paid for fuel is 
wasted not considering the trou
ble and cost of drainage and time 
lost in removing the scale. 

From the foregoing statements 
it can be seen that the installation 
of this plant has been very profita
ble. It has paid for itself many 
times over by increasing the over
all efficiency and !if e of the en
gines due to reduction of the scale 
within the boilers. 

PAY ENGINE DUES NOW. 
LAST CHANCE! 

WAR WORKER 
(Continued from Page 16) 

bombers and buildings. These were 
done on the big camera, some of 
them on painter's canvas and the 
photographic images brought up in 
color by an artist. The system can 
be used for fine photo-murals. And, 
by a simple adjustment, the photo 
draftsman changes into a litho
graphic camera, impressing print
ed, line and half-tone work on the 
plates to be run through the com
pany's offset presses for office 
forms, instruction and sales man
uals and many other kinds of work 
needed in large quantities. 

Two rooms make up the camera 
itself. The bellows of the photo 
unit projects through the connect
ing wall, and a variety of lenses, 
the largest with a prodigious . 70-
inch focal length, are used. In the 
room before the lens, a huge copy 
board, suspended from an elec
trically-powered, remotely-controll
ed overhead carriage, travels back 
and forth according to the size of 
the image to be reproduced. The 
original drawing on coated metal 
is placed against the copy board 

33rd 
ANNIVERSARY 

SALE 
· TUESDAY 241h lo SATURDAY 281h 

YOUR 

REBATE CHECKS 
Issued Since June 1941 

are worth 

15% 
During the Sale 

and held there by strong suction 
- through holes in the board. The 

negative is placed jn a rack on an
other traveling carriage in the other 
room. A powerful light travels 
across the copy board, giving even 
illumination to the lines of the 
drawing. 

The exposed negative is develop
ed and then replaced in the rack, 
while the original drawing is re
moved from the copy board and is 
replaced by a sensitized sheet of 
coated metal in exactly the same 
position. Another powerful mer
cury vapor light, placed on the 
traveling carriage behind the nega
tive, then projects the image back 
through the camera onto the sen
sitized sheet. For the largest lay
outs, all of the· two rooms become 
the camera itself. 

The exposed sheet then is de
veloped by progressive immersion 
in four enormous stainless-steel 
tanks, each containing 100 gallons 
of liquid. With their developer; 
short stop, hypo and running-wa
ter wash, the process is like that of 
any photographic dark-room, but 
on a heroic scale. 

TWO SHIMMY SHAKING 
SENORITAS FROM 
SOUTH OF THE 
BRONX 

and one of them is 
Jinx Fallingburg 

Hot Songs - Hot Dances 
Hot Everything 

Two Lalins lrom 
Manhallan 

A RAMPAGE OF ROARS 
AND RHYTHM 
A riotous battle of gobs, 
gags and Gals . . 

LUPE VELEZ in 
HONOLULU LU 

When Lupe makes that 
grass skirt sway-it ain't 

no hay-it's HEY! HEY ! 

MISSOURI STORES Thurs.-Fri.-Sat. - Feb .. 19, 20, 21 

909 Lowry 12 N. 8th St. UPTOWN 
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FREQUENCY MODULATION 
(Continued from Page 10) 

terference. Because the average 
person is so used to the noise and 
mediocre quality of the ordinary 
radio, a good FM receiver amazes 
him with its uncanny clarity. 

FM is not bothered by either 
man-made interference such as elec
tric razors, vacuum cleaners, or 
faulty neon signs or the natural 
static of a spring thunder shower. 
Both man-made and natural static 
have the character of an amplitude 

modulated signal interferring with 
the desired broadcast. Because the 
FM receiver will not respond to 
this type of modulation the static 
is very nearly eliminated. Also, 
using the FM system, a station is 
not bothered at all by interference 
from an undesired station as long 
as its signal strength is twice as 
strong, compared to AM where a 
signal must be at least 20 to 50 
times as strong as the undesired 
one m order to have no mter
ference. 

.... urnlshed brown 
.,.,///fl\\\ 
Already rubbed and rubbed to give 
that ol~ mellow leather look. Already 
brokenmhecausethey'reWalk-Fitted. 
Right, Maroel, plain toe military buckle oxford. 

~ 

~~)t,~~, 
~ 800 BROADWAY 

From what has been said so far 
it would seem that FM is the ideal 
system for the transmission of 
sound, but there is one major dis
advantage that restricts its wider 
usage at present. It is the fact that 
FM stations, regardless of power, 
have a maximum useful range of 
about 60 miles ( depending on 
antenna height and other condi
tions). This is because the FM 
waves are transmitted on a very 
high frequency and behave more 
like light than the lower frequency 
waves. They follow the "line-of
sight" somewhat which accounts 
for the limited range but this line
of-sight transmission is advantage
ous in one way in that it com
pletely eliminates fading which is 
often so bothersome on the stand
ard broadcast band. The limited 
radius of consistently good recep
tion limits the FM stations to the 
larger cities at present, but as more 
FM receivers come into operation 
it is entirely possible that this new 
system of broadcasting will almost 
entirely displace the present sys
tem except in the more sparsely 
settled sections of the country. 

Buy While They Last

K & E Slide Rules 
LOG LOG DUPLEX DECITRIG $12.75 
LOG LOG DUPLEX VECTOR $14.00 
LOG LOG DUPLEX TRIG .. $13.50 

~ 

BUY-SELL-TRADE 
You Pay Less and Receive More 

al Your 

UNIVERSITY BOOK STORE 
Basement of Jesse Hall 

20 THE MISSOURI SHAMROCK 



.......... __ -- - - - -

~ 

, ,, 

" , , 
.,,,. "' ,, 

- ,, ,,,. ✓,,"" -... ,,, - ,,. 

, 

For a long time we've sought a word to de

scribe what we all work at hard here at Alcoa. 

It takes a very special word to describe 

making aluminum cheap, making it versatile, 

finding totally new places to use it, and then 

helping people · use it where they should. In 
war times it takes a very special word indeed 

to describe, also, the ingenuity and daring that 

can make, almost overnight, three and four 

and five times as much aluminum as was ever 

made before, and make it cheaper than ever. 

' IMAGINEERING is the word. What alumi
num did for civilians, what aluminum is doing 

for our armed forces, what aluminum will do 

in the future, all come out of that one word. 

lmagineering is letting your imagination 

soar, and then engineering it down to earth. 

At Alcoa we have engineers with almost every 

kind of diploma, scientists with almost every 

"key" we know. Yet whatever career they fol-

. low with us, their real field is lmagineering. 

They work at it hard. They get results. The < 

importance of aluminum is their own doing. 

We at Alcoa would like nothing better than 

that our company be known everywhere as the 

place they do lmagineering. 

ONE PAGE FROM THE AUTOBIOGRAPHY OF 

ALCOA ALUMINUM 
• This message is printed by Aluminum Company of America to help •people to 

... .,,...... understand what we do and what sort of men make aluminum grow in usefulness. 
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ORGANIZATIONS 
(Continued from Page 14) 

dent, appointed the committee to 
be in charge of the machine ex
hibit during St. Pat's Week. Rob
ert Roth was appointed chairman, 
with associate members being Don
ald Pfost and J. D. Peterson. 

Election of officers for the sec
ond semester will be held at the 
next regular meeting of the club. 
All members of A.S.A.E. are urged 
to be at this meeting. 

Alpha Chi Sigma 
Meetings of Alpha Chi Sigma 

have been changed from regular 
bus.iness meetings to combination 
dinner and business meetings. At 
the last meeting of the local chap
ter, on January 20, 1942, the fol
lowing men were elected officers 
for the coming semester: Joseph 
Ldvegreen, M a s t e r Alchemist; 
Louis Schweppe, Vice-Master Al
chemist; Bob Davidson, Recorder; 
Maurice Moyer, Master of Cere
monies; Eugene Wall, Alumni Sec
retary, and Herbert French, Re
porter. 

ULTRA-SPEED PHOTO 
(Continued from Page 7) 

cutter to spring forward. 
These pictures were , taken with 

a motion picture camera employ
ing a continuously moving film 
with an optical system which moves 
the image with the film. All of the 
above action was caught and run 
through the projector at one six
tieth of the speed, giving slow mo
tion pictures which could be ac
curately studied. 

The automotive and petroleum 
industries have problems in com
bustion which are being studied by 
the use of high-speed photography. 
Using a quartz glass window, al-
lowing a clear view of the com
bustion chamber in an engine, 
photographs may be taken of the 
igniting spark, flame propagation 
through combustion chamber and 
behavior of the luminous gases. 
Relations between the structure of 
the flame fronts, mass movements 
of gases, flame travel, pressure rise, 
and behavior at the time of knock 
may be determined-making way 
for better internal combustion 
engmes. The electric field has 

many applications for high-speed 
photography. Much research is 
being carried out by this method 
in the study of arcs and lightning 
for better design in equipment. 
Recently the taking of high-speed 
radiographs has entered the high
speed field wii:h the development 
of films taken at one millionth of 
a second exposures. This meth'
od will undoubtedly be a val
uable aid in studying action hid
den by light opaque substances. 
Of ten special trials such as the use 
of polarized light or color film will 
reveal that which may not be dis
cerned by the use of black and 
white with ordinary illumination. 

This article is only a brief 
resume of a few ·of the more im
portant methods · of high-speed 
photography but may be an aid in 
getting a glimpse of the field · of 
high-speed photography and its 
application. As you may see, high
speed photography affords a con-' 
venient and fairly precise method 
of studying many diversified prob
lems and will no doubt find wider 
applications in the future as new 
developments appear. 

College Theatre Co. 

ffilSSOURI HRLL · VARSITY 
AMERICA1S GREATEST STARS 

-IN-

THE WORLD'S BEST PICTURES 

Black & Veatch 
Consulting Engineers 

E. B. Black N. T. Veatch, Jr. 
A. P. Learned 

J. F. Brown 
H. F. Lutz 

R. E. Lawrence 
F. M. Veatch 

C. I. Dodd 
E. L. Filby 

4706 Broadway Kansas City, Mo. 
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ENGINE SKETCHES 
by JON MOON, Ch.E. '43 

This year Noel Wood is presi
dent of A.I.Ch.E. in addition to 
his duties as Business Manager of 
the Engineers Club. Noel is a 
senior Chemical Engineer from 
Kansas City, Mi_ssouri. Last year 
saw him as Chairman of the En
gineers Club's Program Commit
tee, President of Alpha Chi Sigma 
and a worker in the Chemical En
gineers Laboratory Exhibit. He 
has also worked as Treasurer of 
Alpha Chi Sigma, a member of Phi 
Eta Sigma and an officer of Phi 
Delta Theta. 

Noel decided to become an en
gineer when he saw the many 
opportunities offered to members 
of this profession. He says that 
he still has no regrets for his choice 
of a lifework. 

Last summer he worked for the 
International Harvester Company 

RUSH! FOR YOUR 

in Kansas City. Upon graduation 
he hopes to enter technical sales 
work-let's hope that his job as 
Business Manager of the Engineers 
Club has helped him out. 

Howard Koch, a senior Civil 
Engineer, is from Jefferson City, 
Missouri. Howard is another en
gineer who is demonstrating his 
versatility by holding down several 
jobs at the same time. At the pres
ent time he is President of A.S.C.E., 
Secretary of St. Pat's Board, and 
Cataloger of Tau Beta Pi. En
gineers Club, and Pi Mu Epsilon. 
He has held the offices of Vice
President of A.S.C.E., Secretary of 
Chi Epsilon, and Vice-President of 
Evangelical Chapel. Last year he 
received the Junior Merit Award 
from the Foundation of the Col
lege of Engineering. 

Last summer he worked for the 

1942 
SAVITAR 

Your Diary for the year 1941-1942 
recording the events of a history-making 

year 

• 
DEADLINE 
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• 
Subscribe at 301 Read Hall 
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State Highway Commission help
ing conduct research work on con
crete beams in the research labora
tory in Jefferson City. 

Howard decided to become an 
engineer because · he admired the 
logical manner in which engineers 
solve their problems. 

The Circulation Manager of this 
year's Missouri Shamrock is Leon
ard Mueller, a junior Chemical 
Engineer from University City, 
Missouri. This is Lennie's third 
year of service on the staff of the 
Missouri Shamrock. Leonard de
cided to become an engineer when 
he noticed that chemistry, physics 
and mathematics were his best 
courses in high school. He hopes 
to enter production management 
upon graduation from the Univer
sity. 

Lennie is a member of A.I.Ch.E., 
the Engineers Club, Alpha Chi 
Sigma and the Missouri Shamrock 
staff. At present he is in charge 
of the World Student Service Fund 
campaign and is Chairman of the 
Campus Projects Committee of the 
Students Religious Committee. 
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CAMPUS 
Across from Jesse Hall 

Phone 3857 

BARBER 
State Health Inspected 

Saturday Closing Hour: 7 P. M. 

Blarney 

SHOP 
R. P. Bulick, 

Proprietor 

PLATE LUNCHES 

25c & Up with 

Dessert 

by HAROLD HILKER, M.E. '42 

10% Off on Meal Ticket 

DROP INN CAFE 

For Complete and 
Economical Floral 
Service 

See 

Store Greenhouse 
16 S. 9th West Blvd. 

GUARANTEED FLOWERS 

LAST CHANCE! 
PAY ENGINE CLUB DUES 

NOW! 
(This is not a joke!-Ed.) 

ATTENTION: SOPHOMORE 
BASICS 

French sentry: "Halt! Who goes 
there?" 

Voice: "American." 

French sentry: "Advance and 
recite The Star Spangled Banner." 

Voice: "I don't know it." 

French sentry: "Proceed, Amer-
. " 1can. 

-Puppet 

As Red Nappies, who had one 
glass too many, boarded a large 
bus, he was helped to a vacant seat 
on the top deck by a good samari
tan. Soon after this good fellow 
had returned to his seat on the 
first deck of the bus, Red came 
catapulting down the steps. 

"Can't shtay up there," he ex
plained, "It's too dangerous, 
there 'sh no driver up there." 

Life .•. sparkle . . . :; 
pure refreshment ~' V,,., 

,. ' BUY THE SIX• / 
' BOTTLE CAR.TON 

-~-..>-.Y::"""""' .,.,,depo,11 

"Get behind your lover, false 
woman," stormed the Scotsman 
who found his wife in another's 
arms. "I'm going to shoot you 
both." 

The top sergeant sang out just 
before the company was dismissed: 
"All those fond of music step two 
paces forward." 

With visions of a soft job in the 
regimental band half a dozen men 
stepped out. 

The sergeant growled: "Now 
then, you six mugs get busy and 
carry that piano up to the top 
floor of the officer's quarters." 

FRESHMAN DEFINITIONS 

Chlorine-a dancer in a night 
club. 

Carbon-a storage place for 
street cars. 

Barium-what you do to dead 
people. 

Boron-a person of low mental
ity. 

Mole-a subterranean fur-bear
ing animal. 

Catalyst-a western ranch own
er. 

Centimeter - a hundred-legged 
worm-like animal. 

Flask-a measuring vessel car
ried on the hip and graduated in 
fingers. 

Electrolyte-a thing which when 
it is dark you turn on and it gets 
light . 

Nitrate-special price on tele
grams and telephone calls after 
dark. 

THE BROWN .DERBY 
PHONE 5409 FREE DELIVERY 
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A SHORTER WAY TO LONGER LIFE 
Spinning furiously in a hath of fire, gears that will 

play a vital part in the nation's production are given 
longer, more useful, more productive life ... in a hurry. 
Through the swift magic of the oxy-acetylene flame, not 
only gears, hut a host of other metal parts and articles 
can have their wearing surf aces hardened . . . exactly 
where hardness is needed to resist wear. 

This is something new in metal working. The secret of it is that 
heat is applied so quickly and with such precise control ... and 
quenching follows so rapidly ... that any piece so treated has no 
chance to become hardened all the way through. This means that 
valuable properties like toughness and ductility are retained in 
the core of the metal. 

The advantages of oxy-acetylene flame-hardening are manifold. By 
its use, hardening can he localized to those areas where wear will 
occur. Thus one section of a shaft, or the rim of a wheel, or the 
teeth of a gear can be hardened, leaving the rest of the piece in its 
original condition for needed properties or easy working. Cheaper 
and more plentiful ferrous metals can often be made to do the 
wor~ ~f less readily obtainable steels. 

The method is lightning fast, so it saves on operating expenses. 
Some pieces can be hardened in as little as five seconds. Production 

is speeded up as costs go down. In many cases, machines can be 
simplified in construction by the use of flame-hardened parts. 

Materials which can he flame-hardened include dozens of plain 
carbon, chromium, manganese, nickel, chromium-nickel, chromium
molybdenum and chromium-vanadium steels. High strength cast iron 
and pearlitic malleable iron can also be hardened by this method. 

Linde supplies the oxy-acetylene equipment, also the oxygen and 
acetylene for use in the flame-hardening process. Inquiries about 
oxy-acetylene flame-hardening, flame-cutting, fabricating, and treat
ing of metals are cordially invited. . . 
The important developments in /lame-hardening- and other proc
esses and methods for producing, fabricating, and treating metals 
- which have been made by The Linde Air Products Company were 
greatly facilitated by collaboration with Union Carbide and Carbon 
Research Laboratories, Inc., and by the metallurgical experience of 
Electro Metallurgical Company and Haynes Stellite Company- all 
Units of Union Carbide and Carbon Corporation. 

THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

[!00 
GENERAL OFFICES: /Vew York, JV. Y. OFFICES IN PRINCIPAL CITIES 



UND£R ON£ ROOF 
T HE Ge~era'. Electric Company has a leased-wire 

commu111cat1on system which functions as smoothly 

as if all G-E branches were housed in a single building. 

During the year 1941, a total of 3796 miles was added to 

the leased-wire communication system· to help speed the 

handling of contracts. A network of 11,565 miles 1s now 

available for telephone and teletvpe messages. 

The telephone network covers 5630 miles and serves 

17 key industrial cities in the East and Middle West. It 

contains 37 individual wires, many of which can be inter

connected for greater flexibility and coverage. The tele

type network comprises +822 miles of full-time circuits 

and r I 13 miles of part-time circuits. Thirty-one cities are 

served directly, and many others are served indirectly. 

THE General Electric industrial X-ray laboratory re

cently moved a large number of apple and other fruit 

trees, berry bushes, and tomato and string bean seeds 

into the confines of its workrooms . 

There, under an X-ray machine, these various specimens 

of flora were bombarded with 1,000,000-volt \: rays. 

TheY were then returned to the '\'ew York State Experi

ment Station at Geneva for planting and subsequent 

observation of the effect of the ~ rays upon the color, 

size, flavor, quality, resistance to disease, and other 

characteristics of the fruit and vegetables. 

\"ariations and mutations are to be expected when 

living plant cells are subjected to bombardment with 

X rays. Under forced germination, effects ot the 1 ,000,000-

volt treatment on seeds may be observed within a few 

days, but, for the voung trees and berr,· bushes, the full 

effect will not be known for at least live ,·ears. 

1£ D£RNl£R CRI 
T HE General Electric Company's construction of the 

first large electric plant in the Belgian Congo was 

stalled by the lack of 0dowel pins, the only items missing 

from an inventory of hundreds ot parts. The whole camp 

was searched, natives were questioned, hut not a single 

dowel pin was found. 

With a 90-day deadline, replacements " ·ere out of the 

question, so, with makeshift materials, tools, and help, 

new dowel pins were fashioned. The job was finished on 

schedule. 

Months afterwards a visitor to a half-sa,·age tribe in the 

8elgian Congo found men and women alike wearing a new 

type of nose ornament. Thrnst through the cartilage of 

the nose, gleaming and twinkling in the African sunlight, 

the missing dowel pins were the pride of the natives. 

GENERAL. ELECTRif 





Return of 
the Carbon 

Age 
CARBON ••• one of Nature's oldest 

and most plentiful materials ... is 
making possible some of industry's 
n ewest achievements. 

In the chemical industry, massive 
black towers of carbon ... erected in 
incredibly short periods of time ... 
speed the delivery of vital acids. The 
all-carbon electrostatic precipitator .. . 
built of carbon from the bottom to the 
top of the stack ... is now an actuality. 
Such towers can he erected in as little 
as a week's time! Staunchly immune 
to corrosion and thermal shock, they 
should last indefinitely. 

Today ..• due to basic and ap
plied research into the proper
ties of carbon and graphite ..• 
it is possible to obtain these 

~ hlack, wonder-working materials 
in such a variety of forms -

.. blocks, bricks, beams, tubes, pipes, and fittings 
•.. even valxes and pumps ... that almost any 
size or shape of structure can be built from 
them. For making tight joints, which give the 
structure uniform properties throughout, spe• 
cial carbon• and graphite-base cements have 
been developed. 

Undisturbed by the torture of heat, 
carbon is also a "must" in the met
allurgical industry. Carbon cannot 
be melted •.. will not soften ... 
and has remarkable dimensional 
stability even at incandescent heat. 
In addition, it will not flake off and 
hot metal will not stick to it. That 
is why it is ideal for such uses as 

molds, cores, and plugs ••. for the lining of 
furnaces ... and for sampling-dippers. 

\ 
liquids and 

Because electric-furnace graphite 
conducts heat even better than 
most metals, it is becoming in
creasingly important in the man
ufacture of heat exchangers for 
the processing of corrosive 

gases. 

These new uses for carbon and graphite ••• 
added to the almost interminable list of uses 
that existed before . · .. make this era truly 
a carbon age. Your inquiries are cordially 
invited. 

The strides made in the development of 
structural carbon, and in the uses of other 
carbon and graphite products, are greatly 
facilitated by the technical assistance of other 
Units of Union Carbide and Carbon Corpora
tion including The Linde Air Products Com
pany, Carbide and Carbon Chemicals Corpora
tion, Electro Metallurgical Company, Haynes 
Stellite Company, and Union Carbide and 
Carbon Research Laboratories, Inc. - all of 
which collaborate with National Carbon Com
pany in research into the properties and ap
plications of carbon and graphite. 

NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide und Cudmti Corporntion 

30 East 42nd Street 1!133 

1'his ull-curbon elec troslutic prccip
italor stands 55 feet , 2 inches high. 

':; 

New York, N. Y. 
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The heat treatment that 
contradicted· itself 

How Westinghouse Engineers straightened out a paradox in steel 

METALLURGISTS have been heat-
treating steel for2,500years. They've 

taken steel parts, subjected them to heat, 
cooled them quickly by quenching them 
in water, oil, or gas, and so hardened them .. 

But the heat treatment contradicted 
itself. 

For while they were heat-treating the 
steel to harden it .•. they also softened it. 
As the steel was being heat-treated, oxy
gen combined with the ·surface carbon, 
decarburized and softened the surface. 

Naturally, metallurgists had to remove 
this softened surface. They had to pickle, 
grind, or machine the surface-processes 

This photomicrograph of 
SAE-6150 Spring Steel 
shows . 005" decarburi
zation with ordinary 
scale-free atmosphere. 

This photomicrograph 
of SAE-6150 Spring 
Steel shows no decar
burization with Endo
gas atmosphere. 

which not only wasted time and cost 
money but also accounted for a whole lot 
of inefficiency. 

The dimensions of many steel parts, 
especially dies, have to be accurate to a 
few thousandths of an inch. So, metallur
gists had to make the steel parts larger to 
start with, just enough larger so that 
they'd be the right size after the softened 
surface had been removed. And that left 
room. for plenty of mistakes. 
► Something, Westinghouse engineers de
cided, should be done to get rid of all this 
heat-treating trouble. 

temperature control and entirely elimi
nate gas fumes. Then, they created a 
special atmosphere for the furnace. They 
heated ammonia (NH3) in the presence 
of a catalyst and separated it into its 
component parts, nitrogen and hydrogen. 
The nitrogen is inert and won't combine 
with anything. The hydrogen, in the ab
sence of oxygen and water vapor, also 
refuses to have anything to do with the 
carbon. 

In this special atmosphere, which West
inghouse engineers called Ammogas, steel 
parts could be treated with electric heat 
and ... no softening of the outer surface 
took place, no time-wasting, inefficient 
finishing had to be done. The dies and 
other steel parts came out of their heat 
treatment bright, shiny, all ready to use. 
► The Ammogas furna,ce that Westing
house engineers created took care of the 
heat-treating of costly parts like dies, 
which can be gas-hardened and are not 
produced in great quantities. But Am
mogas is expensive-too expensive for 

Here is an Ammogas Furnace, 

the ordinary heat-treating of thousands 
of machine parts. And it is not suitable 
for heat-treatments requiring high tem
peratures. 

So Westinghouse engineers developed 
Endogas-a special atmosphere which 
would do large-quantity, high-tempera-

ture heat-treating jobs, and do them at 
low cost. They heated ordinary gas (nat
ural or manufactured city gas is all right) 
and, by a special but inexpensive process, 
changed it into a gas rich in hydrogen and 
carbon monoxide and containing a little 
water vapor and carbon dioxide. 

Endogas doesn'.t do its work by avoid
ing all decarburizing agents, carbon diox
ide and water vapor; it overpowers them 
by the ip.clusion of agents like carbon 
monoxide and methane that work in the 
opposite direction. 

In effect, Eridogas maintains a balance 
between carburizing and decarburizing 
forces. This balance can be so closely 
controlled that it is even possible to add 

A diagram o/the Ammogas furnace. 

carbon to the steel that's being heat• 
treated. 

Today, the Ammogas and Endogas 
furnaces are hard at work heat-treating 
dies, castings, airplane parts, steel parts 

' of all kinds, helping to turn them out 
faster and better-saving industry time, 
money, and mistakes-speeding crucial 
war production, 

* * * 
There is on~ reason why Westinghouse was 
able to create controlled atmosphere fur• 
naces and lick decarburization. It is because 
Westinghouse is an engineer's company. 

There are 3,500 engineers in Wes.ting• 
house . • . in service, in sales, in design, in 
research, in management, in every branch of 
the business. Engineers hold key positions 
in each of the 17 Divisions of the Westing• 
house Company. 

·Engineers determine our ability to find 
better ways to get jobs done. Engineers 
direct the creation and manufacture of our 
products. Upon engineers our success de• 
pends. 

Behind our training and our encourage• 
ment of individual effort, there is a definite 
purpose, Behind our organization set-up of 
many divisions, which are like small com• 
panies within a company, there is a definite 
purpose. That purpose is to develop young 
engineers like you into the kind of engineers 
who will take good care of our future. 

They figured the thing to do was to 
find a way to keep carbon-hungry oxygen 
from getting at the steel surface. And, 
that was the thing they did. 

First, they settled on using an electric 
furnace since it would give them accurate 

Westinghouse @ 
"An Engineer's Company," Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 

Cc,pr. 1942, Weatin1rhoa.ae Electric & Manofactarln1r Co. 
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Oil-well rig drilling to a depth of 12,000 feet from a barge on the Mississippi Delta. 



EDITORIAL 

PROFESSORS-OR TEACHERS? 

The words, "Professor A. B. Seedie sure knows 
his stuff but he just can't seem to put it across to 
the students," are very familiar in the halls of the 
College of Engineering. The professor reading this 
may say that such is a natural reaction of a student 
who is doing poorly in his work and is classified as 
"below average" or "a borderline case." But such is 
n~t the case, for· the complaint comes as much from 
honor students and presidents of organizations, as from 
students who want to blame others than themselves 
for their low grades. Similarily, this editorial was not 
written because of a personal "gripe" on the part of 
the editor, but rather because it seems that this com
plaint is general, not only here at Missouri but at 
every school where students have been interviewed. 

It seems that the students should ask a favor 
of the faculty; namely, that they make the transition 
from "professors" to "teachers," meaning by "teach
er" a person who knows more about this particular 
subject than the student, and who has the ability 
to impart the required amount of his knowledge to 
his students. From the above definition it is clear 
that a teacher need not necessarily be a person who, 
in his college days, was awarded every available honor 
and who has since attended graduate school and 
obtained a Master's or a Doctor's degree. From dis- • 
cussion with various members of the faculty it was 
learned that in normal times it is practically impos
sible for a man to be considered for a position as an 
engineering instructor unless he has at least two 
degrees from as many schools, and several honor keys. 
With this requirement for admission, it is obvious that 
the members of the faculty are well-trained specialists 
in their respective fields but for some reason or other, 
they do not all possess the ability to transmit their 
knowledge to their students. 

Indeed, it seems that during the four college 
years the average student can list very few of his 
professors as capable teachers, and included in this 
number may be some who only "made the course 
interesting." 

Well, suppose that some of the professors are 
rather poor teachers, specifically just what are some 
of their faults and what can be done about them? 
While it is doubtful if any engineering college student 
would be qualified to give a detailed criticism of 
teaching methods, he is in a position to tell whether 
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or not he is learning the subject at hand and if not, 
why not. 

The most common complaint voiced by students 
seems to be that their professors have little interest 
in the subjects they are attempting to teach. This 
is not only the most common fault but probably the 
most important, because an instructor who is not 

· interested in his subject will neglect to prepare his 
lesson. It is just as important for him to prepare as 
for the student. Assignments must be reviewed be
fore each class period so as not to waste the students' 
time in trying to recall long dormant technical points. 
Then there is the instructor who has prepared notes 
many years ago and who has since gone to the board 
each class period, mumbled off another hour's recita
tion, assigned work for the next period, heaved a sigh 
of relief as the bell rang, and forgot the subject until 
the next class meeting. 

The least popular professor in any school is the 
one who seems to take delight in failing an unusually 
large portion of his class in order to become known 
around campus as "tough as hell." This type of per
son is very uncommon but, nevertheless, still in 
existence. Over a period of time the intelligence quo
tient of any one class will be the same as for any other 
class, and it seems to us that if the grade average of 
a certain class is below the school average, the pro
fessor in charge of that particular class is only admit
ting that he is unable to impart his knowledge to the 
student. The professor should not be proud of this 
reputation but should take steps to correct the faults 
of his teaching method. 

Although these are but a few of the reasons why 
a "professor" is not always a "teacher," it is hoped 
that enough were mentioned to result in each professor 
taking a personal inventory to discover if there are 
any such errors in his own teaching procedure. It 
has always been our belief that nearly all professors 
and instructors want to be fair in their dealings with 
students, but after years of teaching and telling others 
just what to do and how to do it, it is easy for them to 
get the idea that what they say or think is unques
tionable. The best teachers are those who occasionally 
stop to look at their subjects from the viewpoint of 
the student, and who realize that the students do 
think and that occasionally a student can be right ' ., 
too.-Ed. 
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We Started It!! 
by JON MOON, Ch.E. '42 

THROUGHOUT the nation, En-
gineering Colleges recognize 

Saint Patrick as their patron saint. 
We started it! But not all schools 
celebrate his birthday as we do. 
Some schools have borrowed many 
of Ollr traditions, other schools 
have borrowed only our patron 
saint and our spirit. 

Let us see how other schools cele
brate St. Pat's Day, let us see what 
traditions have grown up in other 
schools, let us see to what propor
tions our little brain child has 
grown. 

At Colorado there is no St. Pat's 
Week, -but rather a series of days 
devoted to celebration by the Engi
neers. They start the ball rolling 
with an "Applefest" during 'the 
fall quarter. During the winter 
quarter they hold their Engineers' 
Ball and crown the Engineers' 
Queen. They celebrate their Engi
neers' Day in March with an "open 
house" of the laboratories. In re
cent years the celebration has been 
stretched over two days and has 
been held in conjunction with a 
state-wide high-school track meet, 
giving high · school students an op
portunity to see the exhibits of the 
Engineering College. 

Nebraska's celebration is held 
in conjunction with the Univer
sity's Ivy Day. Open house is held 
the evening of Ivy Day. The next 
day is celebrated with a picnic and 
athletic contests between the dif
ferent engineering departments. 
That evening an annual Engineers' 
Banquet is held. The celebration 
is climaxed with the Engineers' 
Ball the next night. 

Even though the Engjneers at 
Wisconsin claim that they discov
ered the original Blarney Stone 
( which is, of course, utter blas
phemy-our Blarney Stone. being 
unearthed in 1905, seven years be-

6 

fore Wisconsin's first celebration) 

they must be commended for the 

admirable manner in which they 

have dealt with the shysters at 

Wisconsin. Even the kidnapping 

which the · shysters effected during 

the parade of 1923 has been repaid 

many times. 

The Engineers at Arkansas have 
introduced several traditions to 
suit their own qtmpus. They elect 
a member of the student body to 
the honor of being St. Pat. Anoth
er tradition has been the firing of 
a stick of dynamite as a fitting fi
nale to the end of the Engineers' 
Ball. Upon forcible suggestion of 
the faculty this practice was dis
continued. However, the next year 
saw or rather heard a siren design
ed by one of the students which 
took the place of the dynamite 
only too well. In recent years the 
Engineers have given a large fire
works display the evening before 
the Engineers' Ball. 

Several schools seem to celebrate 

only with a dance. ' The University 

of California celebrates with an 

Engineers' Dance. Ohio State cele-

St. Patrick dubs one of his Knights. 

brates similarly with their Slip
Stick Shindig. The New York Uni
versity College of Engineering has 
a St. Pat's Brawl. At the Univer
sity of Kansas the Engineers cele
brate with a Hobnail Hop. These 
schools show an originality in 
naming their dances. 

The Engineers at Alabama have 
a celebration worthy of any school. 
The arrival of St. Patrick and his 
Jester-by fire truck, bicycle, or 
an antique electric auto-is always 
a surprise. His arrival is heralded 
by the firing of charges of TNT by 
members of the advanced military 
class. After St. Patrick and his 
Jester find the Blarney Stone, 
worthy engineers are knighted by 
St. Pat, and the Engineers' Queen 
and her court are presented. The 
celebration is topped off with a 
grand ball, at which Paul White
man, Jimmy Dorsey, and Glen 
Gray have played in recent years. 

The celebration at the Univer
sity of Minnesota is very similar 
to the celebration held here. Their 
celebration is complete with St. 
Pat, a Blarney Stone, a parade, 
buttons, open house, and a ball. 
The only apparent difference be
tween the two schools' celebrations 
is thei'r election of St. Pat and their 
inclusion of athletic contests be
tween different departments. 

At Iowa State College there was 
quite a great deal of controversy 
over whether St. Patrick was an 
"Ag" or an engineer. It was finally 
decided, forcibly, that he was an 
-~ngmeer. Filled with resentment 
the "ags" have stolen the Blarney 
Stone several times-however, it 
has always turned up in time for 
the knighting ceremony. Students 
worthy of the honor are dubbed 
Knights of St. Patrick by St. Pat, 
who uses a two-foot slide rule for 
the purpose. 
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The celebration at Marquette 
seems· 't0 consist of athletic con
tests, including a tug-of-war be
tween freshmen and sophomores, a 
banquet at which Knights of St. 
Patrick are initiated, and an En
gineers' Dance. 

Our own celebration s t a r t s 
Thursday morning with the open
ing of the Engineering Laborator
ies, which remain open for the rest 
of St. Pat's Week. Each depart
ment gives demonstrations of prac
tical applications of equipment and 
processes studied and used by en
gineers. The end of the first day's 
exhibition is climaxed with a bar
becue at which the winner of the 
beard-growing .contest is judged. 
We then serenade the sororities and 
girls' dormitories of all the schools. 
The rest of the night is spent in 
decorating the gymnasium for our 
dances, and the completion of our 
Campus Stunt . . 

The Campus _Stunt is dedicated 
Friday at eleven in the morning. 
At noon, a luncheon is held for all 
the members of the honorary fra
ternities. In the afternoon the ar
rival of St. Pat is celebrated with 
a parade ending at the Engineering 
Building. Degrees are conferred 
upon worthy followers of St. Pat
rick-who are • then allowed . the 
privilege of kissing the Blarney 
Stone. The day is closed with an 
all-school dance sponsored by the 
Engineers Club. 

Saturday morning the engineer
ing students are addressed by some 
of the prominent alumni. At noon 
a luncheon is held for . students, 
alumni, and faculty. The Alumni 
Association holds a banquet for 
seniors, faculty and alumni at six 
in the evening. From nine to twelve 
St. Pat's Week is · climaxed by 
the Coronation of the Queen of St, 
Patrick at the St. Pat's Ball, and 
the distribution of a special edi
tion of the Missouri Shamrock. 

This year, because of. added re
sponsibility . felt by engineering stu
dents, we are studying harder. Cor
respondingly we are playing harder 
and working harder on our St. 
Pat's Celebration. 

You may well ask · why Saint 
Patrick is the patron saint of all 
engmeers. 

Archimedes once said "Give me 
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The campus stunt of 1940-a forty-foot slide rule. Accuracy was reported 
to be to the twenty-sixth decimal place. 

a lever that is long enough and I 
shall move the earth!" The engi
neer might well say "Give me the 
proper tool and I shall change the 
earth!" 

The engineers have that tool
training in engineering. And they 
are using that tool to change the 
earth. From the invention of the 
spinning jenny to the present day 
the engineers have been changing 
nations from agricultural nations 
to industrial nations. Whether this 
change is for the better or for the 
worse is a question that philoso
phers will debate for centuries. For 
this change is not only changing 
the work which men do, but also 
the manner in which they think. 
The philosophers are afraid that 
man may become the slave of the 
machine-the engineer is insistent 
that the machine is only the tool 
of man, to be used for man's bet
terment. 

We engineers have already an
swered this question in our own 
minds. We believe that the change 
is for the better, and in this belief 
we continue to make changes on 
the face of the earth. In the 
strength of this same belief we pay 
annual homage to Saint Patrick
patron saint of all engineers. 

Probably the sole physical rea
son for adopting Saint Patrick as 
qur' patron saint is the fact that he 
designed and built over three hun
dred churches in Ireland. But more 
important is the . fact that he 

"Found Ireland all heathen and 
left it all Christian." So even our 
patron saint has changed the face 
of the earth by leaving it much 
the better for his presence. 

But it was not to pay homage 
to Saint Patrick that the first cele
bration was held-far from it. But 
as Rome grew from seven hills, so 
grew our present day St. Pat's Cele
bration from the first celebration, 
when engineers of Missouri discov
ered that "Saint Patrick was an 
engineer" and that his day should 
be celebrated by cutting classes. 
That day was March 17, 1903. 

Year by year additions have been 
made to our St. Pat's Celebration. 
In 1904 both the junior and senior 
classes cut classes. In 1905, the 
entire student body gave an ex
hibition of mechanical and elec
trical phenomena in the laborator
ies, "kow-towed" before Saint Pat
rick, and had a snake dance. In 
1906, the Blarney Stone, bearing 
positive proof that .St. Pat was an 
engineer, was discovered during 
the excavation for the foundation 
of the engineering annex. This year 
St. Pat arrived by airship. Each 
senior came before St. Pat, who 
was on a mound appropriate to his 
honor, and knelt and kissed the 
Blarney Stone, at the same time 
being dubbed a Knight of Saint 
Patrick. In 1907 honorary knight
hoods were conferred upon men 
worthy of the honor. 

( Continued on Page 24) 
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What W oinen Think of Engineers 
Or Do They? 

What do M.U. coeds think of 
engineers? Do you really want to 
know? 0. K. Hold on to your hats, 
boys! 

This report is based on a thor
ough investigation of what goes 
on in the minds of all types of 
girls at M.U .. Needless to say, the 
thought of a house to house can
vas never entered my head. Some 
of the girls I interviewed consent
ed to be quoted. The rest of the 
gals are not supposed to resemble 
anyone living, dead, or otherwise. 
The coefficient of reliability of this 
report is a military secret, and any
way I didn't know how to find it. 

First, I took blondes, since gen
tlemen are supposed to prefer them 
( darn it! )-and I trust you are all 
gentlemen . I gathered up my cour
age one morning and bluntly asked 
a blond lovely what she thought 
of engineers. "Oh!" she said, coy
ly crossing her eyes, "I think they 
are just too, too divine. They're so 
good with figures. Oh, of course I 
mean arithmetic." That answer 
was just too much for me so I took 
the rest of the day off. Next on 
my list were brunettes and I ques
tioned the first one I saw. Her eyes 
filled with tears and she choked 
back the sobs that rose in her 
throat as she replied "I adore engi
neers but they have to study so 
much. I've been going steady with 
one for a year and I've seen him 
only twice during that time. I 
wrote to Dorothy Dix and she said 
that it was worth any sacrifice to 
go steady with an engineer but I 
don't think I can stand it much 
longer. I just must see him once 
more before school is out." I gave 
her my handkerchief and she don
ated hers to me; and feeling very 
subdued, I continued on my way. 
Goodness, fellas!- Do you treat 
all your girls that way? Remem-
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ber, absence makes the heart grow 
fonder; but maybe not fonder for 
you. 

Figuring that you might like to 
hear from last year's Engine Queen, 
I looked up Betty Boucher. Betty 
has a very excellent opinion of you 
boys. She said, "Well, in the first 
place they're awful smart, and in 

the second place they're awfully 
nice; and it's pretty good when 
you can get a combination like 
that! I think that St. Pat's Week 
is the best stunt at the University, 
and you can quote me on that." 
That sounded pretty encouraging, 
so I tracked down year before last's 
queen, Gloria Hunter. "Goodness," 
she said, "It's hard to say about 
engineers in general. But I think 
they are swell; they treated me just 
keen. They're smart too. Person
ally, I think that St. Pat's Queen is 
the best queenship on campus. The 
boys work so hard at St. Pat's 
Week, and they really put it over." 
Are those hats still on, boys? I 
told you to hold on to them. If 
people can't stop saying such nice 
things about you, you won't be 
able to buy a hat big enough. 

Now let's see what the redheads 
have to say. The one I interviewed 
was very obliging. "Jeepers!" she 
chirped, "I but definitely do prefer 
those big, strong engineers. Espe
cially now, because do you savvy, 
my fran, that their super-duper 
brawl is practically upon us! It 

would simply curdle me to miss 
it. Yikes! !" I agreed to whatever 
she had said, and finally decided 
that she must have been talking 
about the Engineer's Ball. It must 
be really sumpin'. Everyone wants 
to go. 

But now comes a more unfav
orable kind of comment. Mary 
Ethelyn Brown, president of Y.W. 
C.A., said, "Frankly, I can't give 
an opinion because I don't know 
any engineers." Practically these 
same words came out of the mouths 
of several other M.U. girls. Nev
ertheless they were very real and 
very prominent people. That start
ed me thinking. Could it be that 
you engineers spend most of your 
time at Stephens? Don't look so 
innocent. We of dear old State 
know you do. How can you be so 
cruel? 

There seem to be plenty of girls 
on campus who have engineers for 
fathers, which would seem to in
dicate that the members of that 
worthy profession are family men 
at heart. So let's see what these 
girls from engineering families 
think of engineers in school. Pat 
Curtis, daughter of your own Dean 
Curtis, said, "I think the boys in 
Engine school are just swell. They 
are certainly tops with me." Peggy 
Sayward, up-and-coming sopho
more, gave out with, "Engineers 
are usually pretty swell, especially 
Chemicals (I'm prejudiced). All 
good ones are smart. The only 
trouble is .that they're hard to live 
with because they are always mov
ing. They just can't stay in one 
State for any length of time." 
Madeline Roberts, whose father re
ceived a degree in Civil Engineer
ing here, said, "I have a very high 
opinion of engineering students al
though I've never dated one. If 

( Continued on Page 18) 
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The Story Behind a 

"Jelly Date'' 

BREATHES there a man with 
soul so dead, who nev er once to 

the waiter has said-two cokes, 
please." If Sir Walter Scott had 
written his works in modern times, 
his famous quotation might have 
gone something like this, for it is 
a prelude to the favorite afternoon 
pastime of thousands of college stu
dents. Missouri University has a 
peculiar name for the pastime, it 
is called "jellying" although the 
reason for such an unrelated name 
is apparently lost in the haze of 
the past. 

But have you ever considered 
that the story behind these two 
cokes is the basis of a gigantic 
business-one of the largest in the 
country, with branches all over the 
world? Probably not, for you have 
been drinking them as long as you 
can remember and have just taken 
them for granted as a natural oc
currence. However, there is an in
teresting story connected with the 
production of the beverage. 

In the early 1880's, the soda 
fountain appeared with its phos
phate drink, a mixture of lemon or 
vanilla extract and carbonated wa
ter. Later, after many experiments, 
a new formula for such fountain 
drinks was discovered. This new 
refreshment drink was the begin
ning of the now tremendous indus
try. Today, this industry makes 
use of mass-production methods, . 
requires prodigious amounts of 
sugar and other raw materials, be
sides millions of bottles, and a de
livery network second only to that 
of the U . S. Postoffice Department. 

In the early days of the bottling 
industry, the bottling of carbon
ated beverages was a laborious, un
sanitary, and sometimes perilous 
task. Every operation from the 
cleaning of the bottles through the 
various intermediate stages to the 
final capping was done by hand. 
An assistant cleaned bottles by 
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Final inspection of the product. 

shaking lead shot in them, and then 
letting them soak in a soap solu
tion. Syrup was then poured in by 
hand and carbonated water, whose 
carbonation was only estimated, 
was added. The operators of the 
footpower bottling devices wore 
heavy aprons and even baseball 
catcher's masks to protect them
selves if the pressure got out of 
hand-which it frequently did . 
Since there were no _methods of 
determining . the amount of car
bonation, no accurate measuring 
methods, and no meticulous in
spection devices, there was very lit
tle uniformity of the finished prod
uct. 

In direct contrast to this is the 
modern plant of today. The op
eration of the plants is the perfect 
example of how these super-ma
chines, under constant supervision, 
assure an efficiency uniformity and 
cleanliness of the finished product 
that would be impossible if bot
tling plants were still dependent 
upon hand washing and hand fill
ing procedures. 

The Columbia Coca-Cola Bot
tling Company is a typical example 
of the modern bottling plant. While 
the local plant is not one of the 
largest, it is capable of turning out 
5000 bottles of Coca-Cola per hour. 
The production in an eight hour 
day is enough to give each of the 
students at the University of Mis
souri, Stephens College, and Chris
tian College six coke dates a day. 

The machinery that washes, fills 
and caps the bottles is arranged 
on the same production line idea as 
that used in the manufacture of 
automobiles, tanks, and planes. 
The assembly line begins on the 
ground floor, where the trucks un
load their cargo of empty bottles. 
Attendants pick the bottles from 
the cases and place them neck up 
in slots on a wide table . From this 
moment on the bottles are not 
touched by human hands until they 
are placed in a case or taken from 
the production line because of 
faults . 

Meanwhile the syrup has been 
prepared at one of the syrup plants 
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-Cuts Courtesy Coca-Cola. 

Inspecting bottles as they come from the washer and proceed to the filler. 

and has been shipped to the local 
bottling company in steel barrels. 
The syrup factory is like few other 
factories, for there is no machinery, 
no roar, no dirt, no furnace, and 
no excessive heat. The main piece 
of equipment used in preparing the 
syrup is a stainless steel vat, in 
which filtered water is measured, 
a specified amount of sugar is add
ed-these two ingredients go into 
the solution of simple sugar syrup. 
Then the flavoring ingredients, 
whose identity and combining for
mula are trade secrets, are added. 

The bottles are automatically 
propelled, row by row, into pockets 
of the bottle carrier, a conveyor 
which carries the bottles into the 
washing mai;hine. For the next 
forty minutes '~'ach bottle is soaked, 
sterilized, and scrubbed with a 
powerful caustic spray, and then 
rinsed with pure.water. 

The first step of the cleaning 
process is a soaking for ten minutes 
in a tank of 3 % caustic solution 
at a temperature of 120 F, after 
which the bottles are moved along 
into a tank of 2% caustic solution 
at 140 F and then into a tank of 
1 % caustic at 130 F. The bottles 
are next allowed to stand in a tank 
of water at about 100 F to rinse, 

a thorough brushing of both the 
inside and the outside follows, the 
washing process being ended by 
several more rinsings. As each 
bottle emerges, clean, sparkling and 
bright, an inspector watches to 
make sure that all operations have 
functioned properly. As the bot
tles come out of the washer they 
move onto a conveyor chain to 
form a continuous procession to the 
steps of the actual bottling. 

The moving bottles are taken to 
the filling unit, where a cup lowers 
over the bottles and measures into 
it an exact amount of syrup. The 
bottle then travels to a similar 
rotary filler which measures out the . 
carbonated water and from there 
the bottles travel to the crowning 
machine which applies the caps on 
the bottles, making them air tight 
and leak proof. Still in single file 
the bottles move to a mixer which 
seizes each bottle, turns it over to 
blend the average and sets it back 
on the conveyor. The final opera
tion is an inspection through a huge 
magnifying glass with a beam of 
light passing through the bottle. 
The cokes are then taken off the 
conveyor: and placed in cases, to 
trucks. 

Control is maintained by a num
ber of inspectors who see that all 
machinery and operations are 
working properly, and by labora
tory tests at thirty minute inter-

( Continued on Page 26) 

Although carried out on a large
scale operation, the selection and 
blending · of the ingredients that go 
into the syrup is a meticulous op
eration. One by one, each ingredi
ent is tested to make certain that 
it meets the standards set for it. 
Similar laboratory tests are made 
throughout the process of manu
facture: In all, twenty-two tests 

General view of the conveyor. 

are made before the syrup is re

leased for shipment. Constant test

ing and precise measuring are as 

much a part of the process as any 

of the ingredients. 

The prepared syrup is placed in 

tanks on the second floor of the 

bottling plant. From here it is 

carried by a system of pipes into 

the filler on the main floor. Smaller 

containers on the second floor hold 

the bottle caps, which are fed into 

the crowning machines below. 
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Knights of St. Patrick 

FOR the past thirty-seven years, 
the knighting ceremony has 

been an integral part of the Engi
neer!/ : St. Pat's Week celebrations. 
Each · ·year deserving seniors, hav
ing worked faithfully during past 
celebrations, and several men out
standing in the field of engineering, 
are knighted as they kneel before 
St. Patrick himself. · As in years 
past, St. Patrick will dub his loyal 
workers as they kneel and kiss the 
traditional blarney stone. 

Various degrees are bestowed de
pending upon the interests shown 
by the seniors. KNIGHT OF ST. 
PATRICK is awarded to seniors 
who have participated in the min
imum work re q u i rem en ts. 
KNIGHT OF ST. PATRICK, 
CUM LAUDE is awarded to those 
who have been outstanding in their 
activities in the Engineers Club 
and upon the campus. The highest 
possible honor a student may re
ceive is the degree KNIGHT OF 
ST. PATRICK, MAGNA CUM 
LAUDE. Each year five seniors, 
selected from those who have re
ceived degrees of Cum Laude, are 
awarded this honor at the close of 
the celebration. KNIGHT OF ST. 
PAT R I C K, SUMMA CUM 
LAUDE, is bestowed on men who 
have done outstanding work in 
their profession. The men thus 
honored are chosen from a record 
of their ability by a special com
mittee. 

The honorary degree of Summa 
Cum Laude will be conferred this 
year upon Mr. Alexander S. Langs
dorf, of St. Louis, Missouri, Briga
dier-General Ulysses S. Grant III, 
and Colonel A. McIntyre. Others 
may be chosen later but at this 
writing are unannounced. 

Alexander S. Langsdorf, ex
cept for several short periods 
has always been a resident of 
Missouri. He received his bach
elors degree in Mechanical Engi
neering from Washington U niver-
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sity in 1898. He proceeded in his 
graduate studies at Cornell Uni
versity and there received his Mas
ters degree in 1901. He then re
turned to Washington University 
as an Asst. Professor of Electrical 
Engineering. In 1910, he was made 
Dean of the Schools of Engineer
ing and Architecture. He remain
ed as Dean for ten years. He has 
been Vice-President and Chief En
gineer of the Alvey Manufacturing 
Company as well as a member of 
the City Planning Commission of 
St. Louis. He was Vice-Chairman 
of this commission from 1917 to 
1935. He has also been a member 
of the Missouri State Planning 
Board. 

Mr. Langsdorf has been active 
in many organizations. Numbered 
among these are the following: A. 
S.M.E., Fellow in A.I.E.E. and A. 
A.A.S., honorary member of Amer
ican Institute of Architects, Pres. 
Engineers Club of St. Louis, Past 
President of Missouri Academy of 
Science, Tau Beta Pi, Sigma Xi. 
His experience has covered many 
phases of Engineering and from 
this knowledge he has written sev
eral books. He is the author of 
Principles of Direct Current iv! a
chines, Theory of Alternating Cur
rent Machinery, and M.K.S. Units 
and Dimensions (with G. E. Jaun
cey). At present he is the regional 
adviser for engineering, science, and 
management of the Defense 
Training Program. 

Brigadier-General U. S. Grant I I I, 
grandson of President Grant, at 
present is engaged in engineering 
replacement training at Fort Leon
ard Wood, Mo. He received his 
education in Vienna, Austria and 
at West Point. He has served in 
the Philippine Islands, Cuba, Mex
ico, and at the close of World War 
I was a member of the Supreme 
War Council in Versailles. He has 
been the director of many large en-

gineering projects of the govern
ment. He is a fellow of the Amer
ican Geological Society, and a 
member of · American Society of 
Military Engineers, Veterans Corps 
of Art, Aztec Club, A.S.C.E.; and 
S.A.R. For outstanding military 
accomplishments he has been dec
orated by five foreign countries and 
has received the Distinguished 
Service Medal from the U. S. gov
ernment. He is listed in Who's Who 
of America. 

Colonel A. McIntyre is in charge 
of Military Science and Tactics 
here at Missouri University and 
at Mexico Military Academy. Col
onel McIntyre graduated from 
West Point Academy in 1900. All 
of his service in the army has been 
associated with artillery. He serv
ed in the Philippines during the 
Philippine insurrection of 1901. He 
served overseas as a Brigadier
General in the first World War. He 
has received campaign badges from 
the Spanish American War, Philip
pine insurrection, and the World 
War, and has also been decorated 
with the Distinguished Service 
Medal. He was retired as Briga
dier-General in 1940 but has re
turned to active duty due to the 
present emergency. 

The following men are to be 
awarded degrees of KNIGHT OF 
ST. PATRICK, CUM LAUDE: 

Paul Crookshank 
Walter Campbell 
Harold Hilker 
Howard Koch 
Robert Morrison 
John C New 
Bob Powell 
Harry Scherzer 
Al Schmudde 
Vincent Scott 
Fred Sischka 
Harold Slusher 

( Continued on Page 18) 
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Wow!! 

0 NCE EACH year the engi-
neers are permitted to raise 

their eyes from their theoretical 
slide-rule work to another problem 
just as difficult but much more real 
and interesting. A common com
plaint among the engineers is that 
they find it difficult to "visualize" 
a problem, and, no matter how dif
ficult, it seems a welcome relief to 
be able to cope with a problem 
that involves something that. can 
actually be seen. This problem be
gins when the pictures of the twen
ty-one beautiful queen candidates 
are placed in the hallowed halls of 
the Engineering Building. Talk of 
"politics" is rampant, with rumors 
flying around such as "vote for 
Susie Schmaltz and collect a free 
beer" or "bring the whole house 
to the election, those dumb engi
neers won't know the difference" 
but it seems that the only politics 
in this year's election was a promise 
such as "vote for my girl, Gorgeous 
Georgia, and receive my heart-felt 
thanks." The average engmeer 
however, is not interested in any 
politics, and, having a methodical 
mind, calmly appraises the twenty
one pictures and makes a mental 
note of the manner in which he will 
distribute his five votes. 

Then the Election Meeting fin
ally arrives! Our engineer, poor 
soul, having lived practically an 
entire year . in utter seclusion, is 
dazzled by the presence of so much 
beauty, and forgets that he has a 
methodical mind when the candi
dates each slink up on the stage 
from the left, turn around upon 
reaching the center, smile glamor
ously, and gently ease off the stage 
to the right. Previous plans are 
now forgotten-it is anyone's race. 

Ho~ever, the little paper says that 
you must vote five times so the 
rattled engineer hastily glances at 
the candidates again, and checks 
five names. Several years ago the 
engineers would check only one 
name, but as each engineer worked 
it so as to vote five times anyway, 
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it was decided to make the pro
cedure legal. 

From the five girls chosen at 
this election, the queen and her 
four maids of honor are elected at 
another meeting held shortly after 
the first. The engineer again goes 
through the same emotional strain 
but he is slightly better prepared 

,} 

this time. He casts his vote and 
retreats to the solitude of his room 
where he can dream. 

At last the St. Pat's Dance-the 
Queen is announced! After the 
dance the poor engineer emits three 
contradictory statements: he 
breathes a sigh of relief; he says 
that it was lots of fl!Jl; he says that 
it will be nice to return to the 
routine work dealing with what he 
now considers the simpler problems 
involving theoretiq!~ considerations 
in the process of a~alytical deter
mination of the differential and in
tegral operational calculus ( how'm 
I doin'?-Joe.) . 

To return to the original purpose 
of this article, the five survivors of 

the first election are Eloise Evans, 
Roberta Crouch, Pat SuUivan, 
Helen Keen, and Betty Flo Walker. 

Eloise Evans, Stephens College, 
is from "deep in the heart of 
Texas," a town named Quanah. 
Being a normal girl (at least), 
Eloise started dancing at the usual 
age and found that she enjoyed it 
so much that she has taken up 
exhibition dancing as a hobby. She 
is five-foot-three with lovely brown 
hair, brown eyes to match; and a 
charming disposition-she doesn't 
mind being called a "Susie." She 
is majoring in Clothing and Design 
-another hobby of hers. Among 
her . other activities Eloise is an 
officer of Tau Sigma Tau, honorary 
art sorority, and a member of Zeta 
Phi Delta, a local social sorority. 

An alumna of Stephens College, 
Roberta Crouch· is the Queen can
didate from the Women's Resi
dence Hall. "Robin," as she is 
known among her friends, is from 
Mound City, Missouri. , Robin 1s 

(Continued on Page 22) 

Queen candidates Roberta Crouch, Helen Keen, ·and Pat Sullivan seem to 
enjoy throwing the switches in the Electrical Laboratory but Betty Flo Walker 
appears to be slightly skeptical of ·. their ability as engineers. Candidate Eloise 
Evans chose to remain far away, under the protection of the Stephens College 
Infirmary. 
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Around the Columns 

It is being rumored that those 
fascinating experiences that Doc 
Scorah relates to his Thermo Class
es are really a result of ingrown 
hallucinations. 

Walter Campbell has been given 
a negative hour! It seems that 
while hooking up the high tension 
demonstration apparatus for St. 
Pat's week he absent mindedly got 
his wires crossed and electrocuted 
a freshman assistant. 

NEW POSITION OPEN! 

Anyone desiring to get St. Pat's 
time as well as good experience, 
please apply to Walt Campbell in 
the Electrical Lab.-Adv. 

Paul Heinicke, Junior M.E., re
cently suffered the most humiliat
ing and embarrassing evening of his 
life when he was "removed" from 
the Varsity for booing Hopalong 
Cassidy. Heinicke, in a statement 
to the press, says, "It was a doity 
frame-up!" 

It seems that two of the boys 
in Weinbach's P. T. and D. class 
have evolved a system of attend
ing alternate classes, and answer
ing roll call for the absent mem
ber. One Saturday morning how
ever, due to some slip-up, Watts 
and Nicholson both arrived. When 
Professor Weinbach changed the 
order of the roll-call slightly and 
called out, "Nicholson, Watts," in 
succession, four "heres" rent the 
air almost simultaneously. Certain 
members of the class seemed to 
turn slightly pink-in a deep pur
ple sort of way. 

Have you readers wondered how 
this guy Watts rates? I'll bet you 
think he must be a big shot ( or 
something) to be . mentioned so 
often in this columil. Well, take 
another look at the 'author's name 
~nd know the ri asori.-Editor. 

,-,.Y' 

The hash house feud marches 
on. The boys are having a hard 
time convincing Winkleblack that 
there 1s a priority on rubber after 

by MILLARD WATTS, E.E. '42; Alias Slip-Stick Sam 

his third stab at that piece of meat ville "Sob-Sob" Mott is worrymg 
on the platter in one of the local once again about his mark in Radio 
"hasheries." Communication. Says Mott, "I 

MacAnulty is having a hard time don't understand at all, do you?" 
in M.E. 116 trying to convince ,-F 1 say, "Sure, this is a snap course." 
Scotten that a "couple" is two ;t~if'Mott will get the highest mark in 
forces going in opposite directions. the class; if I am very lucky, I will 

Due to the fact that the engi- pass. Ain't there no justice? 

neering halls are no longer "ver- The senior class is really thin-
boten" to the fairer sex, we have 
decided to construct a composite 
engineer who would be able to beat 

·.·.':•./ ..... ~.: 
- .. . . . ,, . ' 
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Gable, Power, Taylor, and Ameche 
in any contest. This ultra-hand
some person would have the inno
cence of Bill Schulz, the big brown 
eyes of Bill Brownsberger, the 
brains of Bob Powell, the smile of 
Willard Haunschild, the manners 
of Art Baebler, the personality of 
Joe Lovegreen, the physique of 
Fred "Muscles" Sischka, the hair 
of Harry Marty, the wit of Bert 
Starker, and ability to get around 
of Frank "Hap" Hazard. 

Among the odd incidents of the 
week was the discovery of Dean 
Curtis chewing on a cigar definite
ly over two inches long. The Dean, 
being a connoisseur of cigars, is 
rumored to have dodged M. Watts 
( there he is again!-Ed.) for a 
week when he was passing out 
those "El Hempo Rejecto's." 

Word is getting around that Or-

ning out, isn't it? Most of the ad

vanced military boys have left us 

by now and the latest loss is Dave 

Seabaugh, Electrical, who has left 
to work as a civilian engineer with 
the Signal Corps. When asked how 
he enjoyed his work, Mr. Seabaugh 
replied, "All right I guess." 

We are wondering if a certain 
instructor's face isn't awfully red 
because of the consequences after 
he had attempted to clean the 
commutator of a "live" generator 
with a wire brush! 

Weary Wilkes, the M.E. Brain 
Trust, was recently seen running 
an indicator card on Hulsebus' 
pipe. As a result of extensive ap
plication of previous design ex
perience, Shiftless Shipman has 
evolved a new two and a half puff 
cycle which is nearly half as effi
cient as the original. 

What's this we hear about Fresh
man Charlie McKay? Word has it 
that he actually refused a date 
with one of the surviving queen 
candidates because "aw, I gotta 
study (yawn)!" Maybe some vita
min B-1 would improve his sor
rowful condition. 

Margaret Simpson, author of 
What Women Think of Engineers 
has a p p a rent I y domesticated 
George B. Snider II, for he was seen 
walking the Simpson's dog at the 
mid-night hour a short time ago. 

For the sake of the two of ·you 
who don't already know it, this 
column has been perpetuated by 
those eloquent electricals (just ask 
them.) "Nick" Nicholson, and 
"Pop" Watts. S'long now. 
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Organizations 

A. S. M. E. 

A banquet, sponsored by the A. 
S.M.E. members and faculty of the 
Mechanical Department, was held 
on February 20 to commemorate 
the semi-centennial anniversary of 
the founding of the Mechanical En
gineering curricula. President F. 
A. Middlebush, Colonel A. McIn
tyre, Professor Emeritus W. S. Wil
liams, and Dean H. A. Curtis de
livered some very interesting talks 
on topics pertaining to the engineer 
and his work. 

Robert Bergman, an Electrical, 
had the good fortune to win the 
door prize, a Handbook of Engi
neering Fundamentals by Eshbach 
which was donated by John Wiley 
and Sons Co. 

At a meeting held February 24 
a sound movie, "Hundred Horse
power Hands," was shown. All 
types of hoists, hoisting tractors, 
novel ways of securing leverage, 
and other comparatively simple en
gineering devices for decreasing 
man's labor were shown. 

It has recently been announced 
that the district meeting of A.S. 
M.E. will be held in St. Louis April 
17 and 18. Student chapters of 
ten mid-western schools will be rep
resented. Every A.S.M.E. member 
is eligible to attend this convention. · 

♦ A. I.E. E. 

The ·student chapter of the 
American Institute of Electrical 
Engineers had the good fortune to 
hear Mr. Martin Schiff, Chief De
sign Engineer of Century Electric 
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by GARY BALTIS and WILLIAM BECKMAN 

Company in St. Louis, present a 
very interesting historical sketch of 
the development of polyphase rot-
or construction at a meeting held 
February 17. Mr. Schiff was well 
qualified to talk on this subject as 
he has had experience in this line 
of work almost continuously smce 
his graduation from Cornell Uni
versity in 1912. 

His talk was followed by a dis
cussion of related subjects after 
which refreshments were served. 

A. S. C. E. 

A very interesting sound film 
"Construction of the Golden Gate 
Bridge)l was shown at a meeting 
of the Missouri Student Chapter 
of A.S.C.E. held February 12. The 
construction of the bridge was car
ried through from the building of 
the two large towers, spinning of 
the supporting cables, assembling 
of the truss work supporting the 
roadway, to the finished bridge. 
Other departments were well rep
resented at the showing of the pic
ture. 

Also, at this meeting two dele
gates, James N. Reno and Rollie 
Fehrman, were elected to attend 
the Mid-Continent Conference of 
A.S.C.E. to be held at Kansas State 
College April 9, 10, and 11. Eight 
mid-western schools will represent 
the student chapters. 

Tau Bela Pi 

The second semester smoker of 
Tau Beta Pi, honorary engineering 
fraternity, was held Thursday, 
March 12 at the Pi Kappa Alpha 
fraternity house. At the smoker 

the active members became better 
acquainted with the po s s i b 1 e 
pledges for this semester. The plen
tiful supply of smokes and refresh
ments was enjoyed by all. 

Following the smoker a chapter 
meeting was called to order by 
President Paul Crookshank at 
which the election of pledges took 
place. These will be announced at 
the engineers' convocation Satur
day morning during St. Pat's week. 

Chi Epsilon 

Chi Epsilon, national honorary 
civil engineering fraternity, held its 
regular monthly meeting Friday, 
February 20. As an incentive to 
the sophomore civil engineering 
students to improve their scholar
ship the chapter elected to give 
an Engineering Handbook to the 
sophomore civil engineering stu
dent who shows the greatest im
provement during the second se
mester. This presentation will be
come an annual event. 

Pi Tau Sigma 

At a meeting on March 9, offi
cers of Pi Tau Sigma for the com
ing year were elected. Wade and 
Wayne Horn were elected co-presi
dents. Other officers elected were, 
Kenneth Kemp, secretary; Paul 
Adkins, treasurer; and Harold 
Slusher, sergeant-at-arms. 

Each year Pi Tau Sigma makes 
an award to the Sophomore Me
chanical who has maintained the 
highest scholastic average for the 
three semesters' work. The recipi
ent of this award will be announ
ced soon. 
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Curtiss P-40 Pursuit Ships Look Ominous and Are 

America is dependent upon en
gineering colleges to produce 
engineers who· can eventually im
prove the design of such sleek 
planes as these. 

Engine 
Briefs 

All cuts courtesy Parks Air News 

Lockheed P-38 Interceptors Powered With In-Line Allisons 

· Douglas A-20 Light Bombers on Patrol Duty 

These planes are· probably superior 
to any.thing they will ever be up 
against. United States has the quality 
but has great need for quantity. Suf
ficient quantity means many more 
capable engineers in the aircraft indus
try throughout the nation. 
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Alumni 

.The Missouri Engineers' contri
bution to the nation's war effort ap
parently did not stop with the ap
pointment of Donald M. Nelson, 
Ch.E. '11, to chairman of the War 
Productions Board a short time 
ago for we have received word that 
more of our former engineering stu
dents have been appointed to high 
official posts. 

The most outstanding of these 
is the appointment of Raymond E. 
Lee, C.E. '09, ( now a Brigadier
General) to the U.S. Army Gener
al Staff to head army intelligence 
and press relations, G-2. Upon 
graduation from Missouri he took 
the examination for a second lieu
tenant's commission at Ft. Leav
enworth, Kansas, which he receiv
ed in 1909. 

Brigadier-Gener al Lee was 
awarded the Distinguished Serv
ice Medal for his services in the 
first World War as executive offi
cer to the chief of Field Artillery in 
France. After the War he returned 
to Vl ashington to serve in the of
fice of the Field Artillery. 

He is expected to work closely 
with the British intelligence serv
ice. 

Lieutenant Colonel Walter Thee, 
M.E. '17, commanding officer of the 
quartermaster motor maintenance 
district of Fort Bragg, N . C., has 
recently had an invention of his 
adopted by the U: S. Army. He 
developed a blackout lamp in 1937 
after six months research in the 
engineering division of the Hola
bird quartermaster depot near 
Baltimore, Maryland. 

His invention is now in military 
production, and the Office of Civil
ian Defense is considering its 
adaptability for civilian machines. 
Lieutenant Colonel Thee joined the 
Army in 1917 shortly after his 
graduation from the University. He 
served a year in France, and con
tinued in the service after the war, 
spending three years in Panama, 
two years in Hawaii, and subse-
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News 
by RALPH ROTTY, E.E. '44 

quent years at different army posts 
in this country. 

Major Jack Donohew, Ch.E. '33, 
received the Distinguished Flying 
Cross from the War Department 
last January 6 for his heroism in 
handling a disabled bomber and 
his disregard for personal safety. 

Unable to find a landing place 
when one engine of the plane which 
he was piloting failed near Kalama, 
Washington, Captain Donohew re
mained at the controls until the 
crew had all parachuted to safety. 
He then miraculously escaped by 
parachute himself. 

After graduating here, Donohew 
was in the class of 1937 at West 
Point, the same as Captain Colin 
Kelly of "Haruna" fame. Dono
hew married Miss Dorothy Har
man in 1939 while he was finishing 
his training at Kelly Field, Texas, 
and is now stationed at Elmendorf 
Field, Anchorage, Alaska. 

Lieutenant Ellsworth R. Jacoby, 
Ch.E. '35, is commandant of avia
tion cadets at the new basic flying 
school southwest of Enid, Okla
homa. Lieutenant Jacoby began 
his training in 1938 and went 
through the training courses at 
both Randolph and Kelly Fields in 
Texas to earn his wings. He has 
been on duty as flight instructor 
and with the cadet detachment at 
Randolph Field for the last year 
and a half. 

Frank Hinshaw, student in E.E. 
1937-1941, was graduated in De
cember from the advanced flying 
school of the Army Air Corps at 
Brooks Field, Texas, with a second 
lieutenant's commission. Frank is 
now at Barksdale Field, Shreveport, 
Louisiana, in the air force combat 
command where he is training in 
heavy bombardment using the Fly
ing Fortress type of plane. 

Norwood L. Snowden, Ag.E. '42 
(Feb.), is employed by the Cater
pillar Tractor Company in Peoria, 
Illinois. He is a reserve officer and 

expects to enter active service 
about March 20. 

hice Smith, E.E. '42 (Feb.), is 
working at the RCA Plant in Har
rison, New Jersey, where he is 
working on the development and 
production of transmitting tubes. 

James Coughlin, former student 
in E.E., was in Columbia March 2. 
He is working for Westinghouse in 
St. Louis, and has charge of all 
the welding equipment m the 
southwest district. 

Arthur Lippitt, M .S. in Ch.E. 
'41, has been working for T.V.A. 
He has recently accepted a posi
tion in Wichita, Kansas. 

Russell Bryant, E.E. '40, was in 
Columbia on the weekend of Feb
ruary 28. He is now employed by 
Wagner Electric Company in St. 
Louis. 

Louis McLean, C.E. '39, is lo
cated in Culbertson, Neb., where he 
is a junior engineer on secondary 
investigations in the Republican 
Valley. 

B. J. George, E.E. '20, was in 
Columbia in the middle of Feb
ruary. He is employed by the Kan
sas City Power and Light Com
pany. 

Carl Claypool, E.E. '41, was em
ployed by Westinghouse about one 
or two months after he was grad
uated but 'Yas a reserve officer and 
was called to service in the ordn
ance department. Recently, how
ever, he was transferred to the 
signal corps and at present is lo
cated in one of the eastern camps. 

Fred Hubbel, M.A. in E.E. '33, 
was employed by the Union Elec
tric Company in St. Louis but is 
now a Captain in the ordnance' de
partment of the army. 

Robert Charles Kaiser, engineer
ing student in 1938-41, was mar
ried to Miss Betty Carolyn Powers 
of Beloit, Wis. on Nov. 21, 1941. 
Mr. Kaiser is employed in the ex
perimental department of the 

( Continued on Page 18) 
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WHAT WOMEN THINK 
( Continued from Page 8) 

they're all like my father, they're 

all wonderful." It seems that engi:

neers' daughters prefer engineers. 

How queer. 

Going to two extremes I decided 

to find out what the smartest and 

the dumbest girls in school thought 

of you. So I set out one morning 

dark and early ( war time) to lo~ 

cate a Phi Beta Kappa. I found 

one in the library, dug her out from 

beneath several hundred books, 

and put my question to her. "Any 

thinking woman," she stated, "will 

inform you that a student in the 

College of Engineering is far su

perior to any other type of scholar. 

You will find that such a member 

of the human race is extremely in

telligent, this being evidenced by 

the fact that he has chosen engi

neering as his life's work. Scientific 

investigations have shown that 

beauty, high social development, 
and intelligence generally are found 
together. Therefore, even you can 
readily observe that an engineer 
is the most desirable class of male 
available." I took a powder before 
she could get started again. In the 
Shack I found the dumbest girl in 
school chugg-a-!ugging beer with 
a queer-looking object from the 
Law Barn. It is quite clear how she 
got such a handle as · the least 
brainy girl at M.U.-after all, she 
was with a lawyer. Seeing no need 
to interview such a person, I trot
ted home to organize my data and 
write this masterpiece. 

To summarize the results of my 
investigation, I have only this to 
say: Aside from the fact that you 
don't get around among M .U. 
women as much as you might, the 
coeds have given you pretty good 
recommendations. Blondes, bru
nettes, redheads, sorority girls, in
dependents, BWOCs, and the 
Dean's daughter all prefer engi
neers. What more could a man 
want? So if this report doesn't 
please you, you're no engineer and_ 
have no business reading the Sham
rock. 
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ALUMNI NEWS 
(Continued from Page 17) 

Fairbanks-Morse Company at Be
loit. 

Frank V. Ragsdale, C.E. '12, is 
now president of the Ragsdale Con
struction Company in Memphis, 
Tenn. 

H. W. Wood, C.E. '25, associate 
professor of civil engineering at the 
University, . was ,elected president 
of the Mid~Mis;;;-uri section of the 
American Society of Civil Engi
neers at their meeting in Jefferson 
City recently. 

Maxwell Everett Vaughan, C.E. 
'38, was married to Miss Louise 
Lillard on Christmas Day in Ft. 
Smith, Ark. The couple will make 
their home in Tulsa, Okla., where 
Mr. Vaughan is employed by the 
Du-Pont Company. 

Walter G. Smauder, E.E. '09, 
represented the University of Mis
souri at the inauguration of Dr. 
Clustor Quentin Smith to the presi
dency of Oklahoma City Univer
sity, Jan. 16. Mr. Smauder is now 
vice-president of Commonwealth 
Utilities Corporation in Oklahoma 
City. 

James J. Gallagher, C.E. '24, is 
now working for the United States 
Engineers on an airport project in 
Rome, N. Y. 

Major James J. Godwin, E.E. 
'18, who has long been associated 
with the Westinghouse Company. 
in St. Louis, has recently been as
signed to duty with the 11th Field 
Artillery Training Regiment, Camp 
Roberts, Calif. He was a major in 
the University Cadet Corps in 
1917-18, a member of Scabbard 
and Blade, and served at Ft. 
Sheridan and elsewhere in the last 
war. 

David S e ab a ugh, E.E. '42 
(Feb.), has left for work as a civil
ian engineer with the U. S. Signal 
Corps. · Upon his graduation he was 
sent to Omaha, Nebraska and will 
shortly be transferred to Lexington, 
Kentucky for a two-month train
mg course. 

Gentry Philpott, E.E. '39, is now 
working for Emerson Electric 
Company. He is living in St. Louis 
with his wife and two-year-old son, 
Charles. 

John Davis, C.E. '39, is now with 

the Army Air Corps at Sitka, Alas

ka. 

Durward Brandt, Senior Elec

trical, has been called into active 

service. At present he is attend

ing Harvard University for a train

ing period. 

Clair Cowan, Ch.E. '41, is in 

training at the Sayerville, New 

Jersey, Hercules Powder Plant for 

a position as supervisor. He is ex

pecting a Junior St. Pat about the 

latter part of this month. 

KNIGHTS OF ST. PAT 
( Continued from Page 11) 

Harold Weis 

Neal Willis 

William Winters 

Noel Wood 

The following are to become 

KNIGHTS OF ST. PATRICK: 

Frank Batts 

William Brownsberger 

Nelson Cochran 

Joe DeVoy 

Charles Durand 

Kenneth Fienup 
Harold Fisher 
Frank Fuis 
Ed Glazier 
Jack Hudkins 
Harold Henton 
Ray Lackey 
Norman Meyerson 
Don O'Dell 
Lawrence O'Donnell 
J. Louis Schweppe 
Al Seiff 
Ernest Shipman 
George Snider 
Carl Steinmitz 
William Stone 
William Sydnor 
Howard T ugel 
Ed Wilkes 
W enrell Stine 
Rollie Fehrman 
Richard Cole 
Bob Caldwell 
Joe Hoover 
John Simon 
Lloyd Stuebinger 
Don Coder 
Andy Phillips 
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:_IN MEMORIAM-

PROFESSOR A. C. LANIER 

A LOSS TO the College of En-
gineering that can never be 

replaced took place on the eve
ning of February 26 with the death 
of Professor A. C. Lanier, Chair
man of the Department of Elec- _ 
trical Engineering. He -was stricken 
with a heart attack after an illness 
of only a week. 

Professor L :,nier was born in 
Nashville, Tennessee, on June 3, 
1878. He received his early educa-

tion in the public schools of Nash
ville and Memphis. In 1900, he- re
ceived a Bachelor of Science De
gree in Electrical Engineering from 
the University of Tennessee, after 
which he was employed by the 
General Electric Company. He re
turned to the same school after a 
few years to accept a position as 
an instructor in mechanical engi
neering and, in 1905, received a 
mechanical engineering degree. 

He then accepted an offer from 
the University of Cincinnati where 
he became an assistant professor 
of electrical engineering. He left 
this position to attend Harvard 
University where, in 1909, he was 
awarded a Master's Degree in 
Electrical Engineering. Following 
his graduation from Harvard, Pro
fessor Lanier worked as a design 
engineer for the Westinghouse 
Electric and Manufacturing Com
pany. In 1912 he_was made a sec
tion engineer in charge of design
ing direct current motors, and con
tinued in this capacity until his ac
ceptance of the nosition at 'the 
University of Miss~~ri , in 1915. 

Professor Lanier was a member 

of the American Institute of Elec

trical Engineers, Sigma Xi, Phi 
Kappa Phi, Tau Beta Pi, Et.a Kap

pa Nu, Engineers Club of St. Louis, 

Serving This Community Since 1857 

BOONE COUNTY 

and Kappa Sigma. In 1934 he was 
appointed to the committee on 

· electrical engineering of the Na
tional Society for the Promotion 
of Electrical Education. 

His students will remember Pro
fessor Lanier as not only a capable 
instructor, but also as a personal 
friend and in the words-of one, "the 
finest man I have ever known. 

Carl Moneymaker, Jr., a senior 

in the l\1echanical Engineering De-

partment, met an untimely death 

in an automobile accident near Co

lumbia on January 10, 1942. Carl 

was interested especially in internal 

combustion engines and hoped to 

design ra.cing cars after his grad

uation. 

Here at the University of Mis

souri ~ had earned all of his ex- , 

peris; s 0¥ ~elivering the Columbia 

Daily Tribune to the surrounding 

towns, on' •a route that covered 

about seventy miles and thirteen 

railroad crossings per day. It wa·s 

while returning home after com

pleting his work that he met with 

the accident that put a tragic 'end 

to his life. 

Electric Contractors 
and 

Dealers 

NATIONAL BANK John L. Piatt 
Electric Shop 

Broadway and 8th Sts. R. B. PRICE, Pres. Phone 5318 17 S. Ninth St. 

STUDENTS,-MEET. YOUR FRIENDS AT THE 

• KAMPUS TOWN GROCERY • 
GOOD THINGS TO EAT AT PRICES THAT ARE RIGHT 
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"r ACE. S JIVING" 201h CENTURY 

WORN teeth no longer render crush
ing equipment useless, nor do they 

mean long, costly delays. Today there 
is a simpler, faster, less expensive way 
- hard facing with the Airco Oxy
acetylene Flame. Reports indicate that 
teeth built up by this proved Airco 
process last longer, yet cost only 25 ¼ 
of a new segment. Cost of replacing 
the entire crusher is, of course, far 
greater. 

Airco Hard-Facing is a versatile 
process. Wearing parts of varying 
shape and size can be rebuilt econom
ically, speedily. Standard oxyacety
lene welding apparatus is employed. 

Not only for maintenance of equip
ment, but on thousands of production 
lines, the Airco Oxyacetylene Flame is 
on the firing line speeding countless 
defense products to completion. It has 
been drafted to cut steel to any desired 
shape, to flame harden metal parts for 
longer life, to weld two or more metal 
parts into a strong, lasting unit, to ma
chine metals with unrivaled speed, to 
clean and dehydrate metal surfaces 
for lasting paint jobs. 

A pictorial review "Airco in the 
News" shows in an interesting manner 
these many uses of the flame. Write 
for copy. 

AIR 
REDUCTION 

qjene,,a/ ftJ//2w: 
60 EAST 42nd STREET, NEW YORK, N. Y. 

In Texas: 
Mognolia-Airco Gas Products Co. 

DISTRICT OFFICES IN PRINCIPAL CITIES 

ANYTHING AND EVERYTHING FOR GAS WELDING OR CUTTING AND ARC WELDING 
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QUEEN CANDIDATES 

( Continued from Page 13) 

a sophomore and is majoring in 
Home Economics. Five-foot-five 
with blue green eyes and golden 
brown hair-Robin sure makes the 
old motor race. An appropriate 
song to sing to this girl is "I'll be 
with you in apple blossom time," 
for this honey was Apple Blossom 
Queen in Mound City. Among her 
many interests are hiking and 
music. 

Pat Suiiivan is that five-foot-two 
bit of loveliness with blond hair
honey \:>lond at that-and blue 
eyes. Pat is a sophomore in Arts 
and Science from Kansas City, 
Missouri. She could wrap me 
around her finger without the bene
fit of that major in psychology that 
she is working toward . Patty at-

tended William Woods College last 
year where she was elected popular
ity Queen. As if this were not 
enough she was R.O.T.C. Queen in 
high school. At present Patty is 
historian of her sorority, Kappa 
Kappa Gamma. Patty's hobby is 
playing the piano-and she does 
right well at it too. 

Betty Flo Walker, Delta Delta 
Delta, is from Dexter, Missouri. 
"B. Flo," as she is known to her 
friends, does right well around this 
c a m p u s. Five-foot-four, with 
beautiful blond hair ( natcheraly), 
B. Flo can use those blue eyes to a 
boy's disadvantage. Betty Flo is 
a freshman in Arts and Science 
working toward a major in Eng
lish. She loves dancing-with a 
spot of tap dancing every now and 
then-and reading the latest nov
els . 

"Butchie" certainly does not suit 
Helen Keen, of the Women's Co
op House. More acceptable would 
be "Honeychile" or "Juliet Jones," 
but she has already been tagged 
"Butchie" by her friends. Helen 
is a freshman in Home Economics. 
Her major interests are sewing, rid
ing, and dancing. This lovely 
brownette with deep blue eyes has 
been Queen of Barnwarming at 
Keytes, Missouri-her home town. 

How were these girls chosen? A 

Queen Committee visits the va

rious dormitories and sororities and 

choses a candidate from three girls 

chosen by the house. Other candi

dates may be put up by any mem

ber of the Engineers Club who sub

mits a petition signed ·by twenty

five active members of the Club. 

CAMPUS BARBER SHOP 

• 

Across from Jesse Hall 
Phone 3857 

SENIORS 

RESERVE YOUR 

CAP AND GOWNS 

NOW 

at the 

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

You are SURE 

R. P. Bulick, 
Proprietor 

To Be Pleased With 

This St. Pat's Week. 

l'vf ay We Please YON, at Luncheon, Dinner 

or an In-Between Soda. 

GAEBLERS 
MISSOURI STORE BLACK and GOLD INN 

"The Centei· of Student Activities." 

Opposite University Library 
Conley A venue at Gentry Place 

■=====================•· 
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Whe_n you work or when you 

play, an ice-cold bottle of Coca-Cola 

has everything it takes to refresh you. 

You drink it and it satisfies completely 

with a happy after-sense of refresh

ment. Thirst asks nothing more. 

THE PAUSE THAT 
COCA-COLA BOTTLING COMPANY OF COLUMBIA 
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Julie's Studio 

No Tires? 

... You Still Have 
Nunn-Bush Shoes! 

If you do much walking you'ii 
thank us for insisting that t i pay1 
to buy good Jhoes. And we find 
reai pieasure in 
informing you 
that Nunn-Bush 

8.50 lo I 0.50 

BARTH'S 
Established 1868 

OKAY, WISE GUY-TRY 
THIS! 

WE STARTED IT! 
(Continued from Page 7) 

The latest additions to the St. 
Pat's Celebration have been a 

The following test is used by the 
Bethlehem Steel Company with 
two and three quarter hours allow-
ed for solution. There is no catch beard-growing contest, the winner 
in it and every fact is relevant and being judged "on density and qual-
must be considered. If you are ity of growth," and an "ugliest en-
really bright, you can do it in five gineer" contest.( Our first Campus 
to ten minutes. Stunt was the stretching of a wire, 

A train is operated by three men carrying an engineer banner, be-
-Smith, Robinson, and Jones./ tween Engineering Hall and Aca-
They are fireman, engineer and demic Hall/ Other famous stunts 
brakeman, but not respectively. On have been our Green Snake, our 
the train are three business men St. Pat's Special, our Slide Rule, 
of the same names, Mr. Smith, a and a Rube Goldberg invention for 
Mr. Robinson and a Mr. Jones. awakening dozing engineering stu-
Consider the following data about dents. 
all concerned: 

1. Mr. · Robinson lives in Detroit. 

2. The brakeman lives half way 
between Chicago and Detroit. 

3. Mr. Jones earns exactly 
$2,000.00 a year. 

4. Smith beat the fireman at bil
liards. 

5. The brakeman's nearest 
neighbor, one of the passengers, 
earns exactly three times as much 
as the brakeman. 

6. The passenger whose name is 
the same as the brakeman, lives in 
Chicago. 

The question is, "WHO IS THE 
ENGINEER?" 

UPTOWN 

March 21st thru 25th 

BEYOND COMPARE! 

c-.. ~~t.i ~~~ 
~ t\.t"\ ~"" _, ,cor 0 f-t ~~ 

f» ~a~ r,0-..0" 
~ r,t.•~ ,.~ 

A NCW WARNER BROS. HIT with 

Dennis Morgan • Brenda Marshall 
, Directed by MICHAEL CURTIZ ' 

Al•l'I Hale • George Tobias • Reginald Gardiner • Reginald Denny 
Scru11 ,io, by Arthv• T. HotMOII, Richo•d Moco111ov, No,..,011 l11Hr loi11• 

,,.. o 1tor, br ,\fthur l . Hor111on ond lolond Gin•n • M,uic llJ MG• $t9intt 
AWort1•tlt01.•fiulNoti11noltit11,1ro 

Saint Patrick seemed to have 
been a very versatile ma~, all 
branches of engineering have ad
vanced various claims to the effect 
that he was a member of their 
branch of the engineers. Although 
it is commonly supposed that he 
was a mechanical engineer-as he 
drove all the snakes out of Ireland, 
thus inventing the first worm drive 
-the chemicals say he was a chem
ical engineer because he did not 
drive out the snakes from Ireland, 
but simply removed fuse! oil from 
Irish whiskey, thus causing the "il
lusions" of snakes to pass from 
Ireland. 

CLEANED & PRESSED 
Delivered to Your Door 

Suits so 
Topcoats c 
Hats 

Trousers 2S 
Jackets . C 
Plain Skirts 

• 
TIGER LAUNDRY 

1101 Broadway Dial 4155 

EVER EAT CAFE 
Phone 6927 Across from B. & P. A. Building 440 S. Ninth 
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ff.ARRIS' 
CAFE 

New enough to be Collegiate 
Old enough to be Traditional 

• Meals 

• Dancing 

• Parlies 

"Duck~' Millard was an engineer 
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' CHOCOLATE FUDGE, BUTTER SCOTCH OR CARAMEL? 

ENJOY A WALKING SUNDAE · IOc · C E N T R A L D A I R Y 

MARCH, 1942 25 



YOUR 

FORTUNE 
IS HERE! 

In a wealth of the smart

est, the most comfort

able shoes you've ever 

worn - our new For

tunes. See them today 

-there's a style and a 

size to suit you! 

POltTUIE 
SHOES FOR MEN 

• 

DEFINITIONS 

M uffier: A silencer on Christmas 
neckties. 

Gossip: A person with a ke : n 
sense of rumor. 

STORY BEHIND A JELLY 
DATE 

( Continued from Page 10) 

vals to insure correct measurement 
and carbonation of the product. 

Water for carbonation is purified 
by treatment successively with 
lime, · alum and chlorine. The wa
ter is then filtered through a sand 
and gravel filter and then through 
a carbon filter. Refrigeration by 
ice machines cools the water until 
it is fin ally ready for the actual 
carbonation. In the actual process 
of carbonation, dry ice is evaporat
ed, forming carbon dioxide, which 

For Comple~e and 
Economical Floral 
Service 

See 

Store Greenhouse · 
16 S. 9th West Blvd. 

GUARANTEED FLOWERS 

Paul 
Allen's 

Flowers 
For Every Occasion 

Missouri Theatre Building 
Phone 4433 

(FORMERLY BAIROS) 

is forced into the prepared water. 
About 600 pounds of dry ice are 
placed into four chambers, the car
bon dioxide being piped to the tank 
of treated water. As air enters the 
chamber, the dry. ice evaporates, 
carbon dioxide being formed. The 
gas is forced under pressure into 
the water chamber where it charges 
the water. In the event of failure of 
the dry ice chamber, a special con
nection to a liquid carbon dioxide 
tank is set up to replace the use 
of dry ice. About 600 pounds of 
dry ice is sufficient to charge 6000 
cases of coke. 

Because of the rationing of sugar 
and other items that go into the 
manufacturing of carbonated bev
erages, it seems very probable that 
production of Coca-Cola will be cut 
very drastically in the next few 
months. Already the bottling com
panies are cut down to about 80% 
of last year's output. So it seems 
like part of our contribution to 
the Wai- Program will be giving up 
a few of our "jelly" dates. 

ENGINEERS 
For Better Foods 

Meet at 

DROP ID CAFE 
SANDWICHES 

SHORT ORDERS 

MEALS 

Fine Printing 

Prompt Service 

Reasonable Prices 

» « 

Kelly's Prinl Shop 
Phone 5343 104 Guitar Bldg. 

TOPIC CAFES 
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702 
Hot Waffles 24 Hours Every Day 

CONLEY 706 
Good Food Our Specialty 
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ENGINE SKETCHES 
by JON MOON, Ch.E. '43 

Harold Hilker, a senior Me
chanical Engineer from St. Louis, 
is holding down several jobs 
at once: President of A.S.M.E., 
Chairman of the Attendance and 
Discipline Committee, a member of 
St. Pat's Board, a member of the 
Executive Council, a member of 
the Engineers Club's Constitution 
Committee and Blarney Editor for 
this year's Missouri Shamrock. And 
don't blame him for the jokes
after all we do have three faculty 
advisors, or should they be called 
censors? 

Harold says it all started when 
he started building toy steam en
gines. From this he graduated to 
airplane models powered by com
pressed air and then radio work 
with ham transmitters and receiv
ers. He found that he was always 
running into stuff that he didn't 
understand, so he decided to be
come an engineer to see if he could 
find out. 

Last summer he worked in the 
Mechanical Engineering Depart
ment of Fraser-Brace Company. 
He worked as Draftsman, and help
ed design temporary TNT lines for 
the TNT plant at Weldon Springs, 

Missouri. Upon graduation Harold 
has a job with the Bailey Meter 
Company. He will take a year's 
training in the plant, after which 
he hopes _ to enter technical sales 
work. 

Lloyd Stuebinger, President of 
A. S. A. E., is a senior Agri
cultural Engineer from Grand 
Junction, Colorado. Other jobs he 
has are, the chairmanship of the 
Agricultural Engineers Laboratory · 
Exhibit during St. Pat's Week, and 
Business Manager of the Ag En
gineer, the annual publication of 
the Missouri chapter of the A.S. 
A.E. 

Last year Lloyd was the Rep
resentative of the Missouri chap
ter of the A.S.A.E. at the annual 
A.S.A.E. Industrial Seminar. This 
Seminar was a six-day trip through 
industrial plants in Minneapolis, 
Milwaukee, Chicago, Peoria, and 
Moline. 

He decided to become an Agri
cultural Engineer after working as 
a drafts man in the Soil-Conserva
tion Service. His summer job was 
a farm supervisor of the AAA in 
Colorado. 

Lloyd plans to enter Soil-Con-

servation Work for the Federal 
Government upon his graduation. 

Our next character sketch is of 
] on Moon, and that will be very 
interesting, for he has the very 
singular ability to be in two places 
at once. For he usually has his 
nose both to the grindstone and in 
other people's business. Jon is a 
junior Chemical Engineer from Co
lumbia, who is concurrently Sec
retary of the Engineers Club, Busi
ness Manager of the Missouri 
Shamrock, a member of St. Pat's 
Board, the Executive Council, A. 
I.Ch.E., I.M.A., Workshop, Pub
licity Committee, and Blue Key. 

Last year he was Advertising 
Manager of the Missouri Sham
rock, general bottle washer for the 
Chairman of St. Pat's Board, and 
a member of St. Pat's Board. In 
his spare time he worked on dance 
decorations, guarding, and keeping 
a record of expenditures of the En
gineers Club during St. Pat's Week. 

Upon graduation, assuming that 
he will graduate and that he will 
not be called to active duty as an 
officer, he hopes to get a job in 
some industry that is producing the 
goods to win this war. And why 
did he become a Chemical Engi
neer? Because he. read somewhere 
that there was a shortage of these 
men and that the profession had 
many opportunities to offer to its 
members. 

Tiger Hotel Black & Veatch 

New and Modern 

SLEEP IN COMFORT AND IN SAFETY 

Popular -Priced Dining Service 

Consulting Engineers 

E . B. Black 

A. P. Learned 

J. F. Brown 

H. F. Lutz 

4706 Broadway 

N. T . Veatch, Jr. 

R. E. Lawrence 

F. M. Veatch 

C. I. Dodd 

E. L. Filby 

Kansas City, Mo. 

THE BROWN .DERBY 
PRONE 5409 FREE DELIVERY 
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Blarney· 

A very particular housekeeper 
was having her bedroom painted 
by Roy Meyer. Wishing to learn 
what progress the painter was mak
ing she crept to the bottom of the 
stairs and listened. Not a sound 
reached her ears. 

She: "Painter, are you working ?" 
Roy: "Yes, ma'am." 
She: "I can't hear you making 

a sound." 
Roy: "Perhaps not, ma'am; I 

ain't puttin' the paint on with a 
hammer. 

Sergeant: "Where is the balance 
of your rifle?" 

Slusher: "This is all they gave 

" me. 

Old Lady ( to Streetcar motor
man): Please, Mr. Motorman, now 
will I get a shock if I step on the 
track? 

l\1otorman: No, lady, not unless 
you put your other foot on the 
trolley wire. 

Sischka: "Dear, I saw you tak
ing a tramp over the hiH Sunday. 

She: "Whatdya mean! That was 
my uncle." 

DAFFYNITIONS 

Nudist: "A person who goes 
coatless and vestless and wears 
trousers to match." 

Bachelor: "A man who never 
makes the same mistake once." 

Efficiency Expert: "A cow that 
gets hiccoughs and churns her own 
butter." 

Man: "The only animal that can 
be skinned more than once. 

Hulett: "What's good today?" 
Waitress: "Rhubarb, rutabagas, 

ravioli, rice, and roast. 
He: My! You certainly roll your 

' " rs. 
She : ''Maybe it's these high heels 

I'm wearing." 
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by HAROLD HILKER, M.E. '42 

Man is but a worm of the dust: 
he wiggles around for awhile until 
presently some chicken gets him. 

"They say swimming is the best 
thing to develop poise and grace." 

"Yeh, didja ever get a close look 
at a duck?" 

Prof. Gillan: "What are you 
scratching your head for, John?" 

Johnny New: "I've got arifmetic 
bugs in my hair. 

"What are arithmetic bugs?" 

"Cooties. I call 'em arifmetic 
bugs 'cause they add to the misery, 
subtract from the pleasure, divide 
my attention, and multiply like 
the dickens." 

Frank Fuis: When I passed your 
house this morning I heard some 
of the awfullest cussin'. 

Brownsberger: Aw, that was my 
old man: he was late for church, 
and he couldn't find his hymn 
book. 

Recently, while visiting a foun
dry, Harry Scherzer sat down on a 
hot casting. Upon rising, he knock
ed a hole in the ceiling. 

Shipman: But officer, I didn't 
see that fire plug when I parked 
there. It was hidden behind an 
aired ale. 

A baseball game being played 
in Old Man Jones' pasture broke 
up in an uproar during the seventh 
inning when Neal Willis slid into 
what he thought was third base. 

Winkleblack: "Careful now, son; 
one single move and this canoe may 

. " capsize. 
Sneed: "Kin I move my chew

ing gum into my other cheek?" 

There lived in the same town two 
men named John Brown. One was 
a real estate man, the other a min
ister. On the same day, the min
ister died, and the real estate man 
left for Florida. Three days later 
the real estate man wired his wife, 
but by mistake the wire reached 
the wrong Mrs. Brown. The wire 
read, "Arrived safely, but the heat 
is terrific." 

Prof. McAnulty: "What kind of 
a dog is that?" 

Jim Harmon: "A police dog." 

Mc: "He doesn't look like a pol
ice dog." 

Jim: "Nope, he's in the secret 
. " service. 

A motorist had just crashed into 
a telegraph pole. Wire, pole and 
everything came down around his 
ears. They found him unconscious 
in the wreckage, but as they un
tangled him he reached out feebly 
and fingered the wires and mur
mured: 

"Thank heaven I lived clean; 
they've given me a harp." 

The Chinese cook was walking 
through the woods one day when 
he heard a branch snap behind 
him. Turning, he saw a huge griz
zly bear sniffing his tracks. "You 
likee my tracks?" he exclaimed. 
"Velly good, I makee some more 
velly quick!" 

Director: "Have you ever had 

any stage experience?" 

Co-ed: "Well, I had my leg in a 

cast once." 

"A man's good looks are often 

spoiled when he sneers," says a 

woman writer. "Especially when 

he sneers at a bigger man." 
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Timken 
Bearings are Keeping 

Wheels and Shafts Turn
ing For Victory. They'll 
Keep Them Turning 

For Prosperity After
wards. 

Student engineers of 

today will have a terrific responsibility in the future; for 

upon their shoulders to a very grea't extent will fall the 

responsibility of developing new and better machines of 

all kinds to help in the reconstruction of the economic 

fabric of the nation. 

A thorough knowledge of Timken Tapered Roller Bearings 

will be a valuable asset to every young engineer starting 

out on his career during the next two or three years

probably the most critical period our country has ever 

had to face. 

Begin to acquire this knowledge now; write for a free copy 

of the Timken Reference Manual. Then you will be in posi

tion to master any bearing problem that may ever come 

up-no ma'tter what combination of requirements it may 

involve; friction elimination; radial, thrust and combined 

load capacity; preservation of alignment of moving parts. 

Send for your copy of the Timken Reference Manual 

today. Mention the name of your school when writing. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 



BLACKOUT WATCHMAN 
T HE problem of maintaining a night light in his place 

of business and at the same time com_plying with 

blackout regulations was solved by a Schenectady machine

shop owner by means oi a G-E photo tube, or "electric 

eyt>." Rules required that all lights be extinguished within 

five minutes of' an air-raid warning. That meant either 

hiring a watchman or turning out all lights at closing 

time. 

The tirst night that the lights were turned out, the 

shop was broken in to. So · the owner, Andrew Tessier, put 

the "electric eye" to work. He installed the tube in an 

upstairs window, pointing at the nearest street light. 

\Vhen, during a practice blackout or raid warning, the 

street light is extinguished, the tube immediately turns 

out all lights in the shop. When the street lights go on 

again, so do the night lights. The "eye" provides a watch

man who doesn't go to sleep on his job, and whose total 

cost is about two weeks' -pay for an actual watchman. 

MOLECULES MARCH! 
WITH the increasing use oi plastics and of artificial 

silk and rubber in defense activities, the structural 

qualities of the molecules that make up these materials is 

a ll-important to the scientists who are doing the research 

work. 

Dr. Raymond M. Fuoss, of the General Electric Re

search Laboratory, in Schenectady, has found that some 

molecules wiggle like worms when an alternating electric 

tield is applied to them. Such molecules are electrically 

lopsided, and when in an electric field they tend to line up, 

just as compass needles line up with the magnetic field of 

the earth. 

From this tendency of the molecules to move to and fro 

in an electric tield, scientists are able to determine how 

the various molecules are built. With this information, 

new 1t10lecules can be designed to meet specific needs. Since 

artificial silk and rubber and many plastics are composed 

of these worm-like molecules which react in an electrical 

tield, materials of a wide variety of properties may be 

expected as a result of these researches. 

&~ -~ ~ 
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NOT fOR WILLIE-
T HE General Electric Company is proud oi the variety 

of services it renders its customers. Nevertheless, 

company officials were surprised by one recent request 

from a woman who had seen a G-E advertisement in a 

magazine. 

The illustration in the advertisement contained a 

picture of a young boy. The woman also had a boy, and 

her boy looked very much like the boy in the photograph • .. 
Mother and son had only recently moved to .New 

York. Since then, she had taken her son to a number of 

different barbers, but none of them had produced a 

haircut that suited her. And so, in desperation, she wrote 

to General Electric to find where the boy in the adver

tisement had his hair cut. It was just the type of cut she 

had vainly tried to get. 

GENERAL. ELECTRI.~ 
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Standard single row Timken Bearing as used in 

the majority of applications. 

Victory for the United Nations in the war 

wilf, to a great extent, be a victory for American 

engineering and incidentally, for Timken Tapered 

Roller 13earings. 

Many lessons will be learned from experience gained 

in designing war equipment and the machines that 

make it-lessons that you will profit by in future years 

when your student days are over and you are called 

upon to take an active part in the tremendous work 

of world reconstruction. 

Among other things you will find-as thousands of ex

perienced engineers already have proved-a thorough 

knowledge of Timken Bearings and their application as 

useful as your slip stick. It will enable you to meet 

every bearing requirement completely and soundly. 

We will be glad to help you with your bearing pro

blems at any time. 

THE TIMKEN 
COMPANY, 

ROLLER BEARING 
CANTON, OHIO 

TIMKEN 
TRADE-MARK REG. U. S. PAT. OF'F. 

TAPERED ROLLER BEARINGS 
Manufacturers of Timken Tapered Roller Bearings for automobiles, motor 

trucks, railroad cars and locomotives and all kinds of industrial machin

ery; Timken Alloy Steels and Carbon and Alloy Seamless Tubing; and 

Timken Rock Bits. 



THIS ginger ale maker is as :finicky 
as a New England housewife. · 

(Probably why his ginger ale is an 
Eastern best-seller.) 
"I want pipe I can see through", 
he said, "so I know it's clean. Pipe 
that can't alter the flavor of my 
product any more than the glass 
bottles it is sold in~ Darn it, I want 
gll\SS pipe!" 
G_lass pipe lines, made by Corning, 
are a familiar sight in food, bever
age, and chemical plants ... paper 
mills, refineries, explosives factories 
. . . drug, medicine, and cosmetic 
plants .. . in short, wherever prod
uct purity is vital. 
Highly resistant to corrosion at
tack, Corning's PYREX Piping 

eliminates this cause of contamina
tion. Transparent, it keeps no secrets 
... a glance tells of flow, . cleanliness, 
color, sedimentation. And freedom 
from pitting and scaling means long 
life for these pipe lines, with low 
maintenance costs. 

Important? Yes. For in today's 
urgent program there's no place for 
impure products, production stop
page, high maintenance costs, or 
wasted materials. And in many in
stances, glass has proved it can out
perform metals, do an essential job 
better and at a lower cost. 
To the engineer, this glass piping is 
important as an example of the 
many-sidedness of glass in industry 
· and of Corning research in glass ••• 

um PYREX Pipe Lines-from 1" to 4" 
in diameter-are hung much like other types 
of piping. This picture shows the use of 
straight lengths, an "L", and two "T's". 

ABOVE, This close-up of 4" PYREX Piping 
shows the parts used in a joint: metal flanges, 
asbestos inserts, and a gasket. 

research that takes in its stride·such 
divergent tasks as the making of a 
tiny chemical-resistant glass spring, 
smaller than your thumb, or the 
casting of the world's largest tele
scope mirror, a giant one-piece disc 
20 tons in weight. Today more than 
ever Corning is headquarters ( 
for research in glass. Indus- . 
trial Division, Corning Glass 
Works, Corning, New York. 

CoRNING 
---means--
Research in Glass 



11TO PROVIDE FOR THE COMMON DEFENSE, TO PROMOTE THE GENERAL WELFARE 11 

Bad medicine for big bombers 

ONE WAY to spoil a bomber's aim is to 
hang a curtain of steel over your ship 

and dare him to c?me down through it. 
To get that curtain of steel up there 
requires quick-firing, flexible guns. 

To the plant of the Westinghouse 
Electric Elevator Company the Navy, a 
few months ago, brought its plans for 
such a gun. And to Westinghouse was 
given the important job of building the 
mounts that would control the aiming of 
these batteries of quick-firing guns. 

And the Navy said, "Well done I" 
Today, over the Westinghouse plant, 
there floats the Navy's "E" pennant
for excellence-eloquent testimony to 
the manner in which this Westinghouse 
plant ·performed the job. How was this 
plant able to get into growing produc
tion of these mounts so quickly? The 
answer lies in a Westinghouse character
istic called "know how"-the ability to 
get things done in the best possible way. 

This Westinghouse "know how" makes 
itself felt wherever Westinghouse crafts
men build things. Whether for the com
mon defense or the general welfare, this 
"know how" is doing a job. The same 
skill and ingenuity that made so many 
splendid things for peacetime living are 
now being applied to many important 
war weapons. 

"Know how" will work for 
you again 

We look forward to the day when we 
can give your home, your farm, or your 
factory the full benefit of Westinghouse 
"know how" again. To speed that day 
means just one thing to us: to produce, 

-in ever increasing quantities, the tools 
with which to get the victory job done. 

Proudly We Hail Our 600 

• No group at Westinghouse has met its 
responsibilities in our war effort with more 
zeal and ingenuity than the 600 young 

. engineers who only last year were your 
college mates. Already, their work in re
search and design has made vital contri-

butions to our country's drive for victory. 
This year, hundreds who are now college 

seniors will find at Westinghouse, as per
haps nowhere else, an opportunity to 
apply their schooling and intelligence 
toward winning the war. 

Westinghouse @ 
"An Engineer's Company," Westinghouse Electric & Manufacturing Company, Pittsburgh, Pa. 
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THE SERENADE 
( CJ..t w.act it?) 

UPPER LEFT: Mr. Simpson gives Willard Bolton the nod in the 
beard-growing contest. UPPER RIGHT: Eloise Evans is serenaded 
with Don Thiel as master of ceremonies (self-appointed by the way). 
CENTER: Betty Flo Walker gets a big kick out of the group in the 
lower right picture. LOWER LEFT: Marvin Owen and Roberta 
Crouch seem happy about the whole thing- Max Femmer seems 
delirious. LOWER RIGHT: Bas Baker and the boys give out for 
Betty Flo Walker with New and Slusher supervising the proceedings. 



THE ENGINEER 
by FRANK FUIS, Ag.E. '42 

(Ed.'s Note.-The following essay is one of sixteen turned in by the spring 
initiates of Tau Beta Pi. It was selected by the Editor as best for purposes of 
publication. It may or may not be the best essay as chosen by the Advisory 
Committee to Tau Beta Pi.) 

Our world is virtually a house of countless wonders 

-and the engineer is the keeper of the keys! From 
year to year he unlocks new doors in Nature's laby
rinth and opens the way to new corridors of achieve
ment. Once he opens them he leaves the portals wide, 

and generations ever afterward avail themselves of 
the many treasures thus placed at their disposal. Each 
new discovery, each new accomplishment is in truth 

a treasure, for each represents a stepping-stone to a 

better and more comfortable existence. 
Obviously, the civilization we know today is the 

product of many centuries of constant and persistent 
effort. In this respect it is interesting to note that the 
early stages were gained largely through means of 
trial and error. Progress, moreover, was made very 
slowly down through the centuries of ancient and 
medieval times; in fact, it was not until engineering 
became firmly established in the realm of human en
deavor that civilization made its greatest strides for
ward. 

Without disparaging the work of men in other 

fields, it can be said that the various specialized de
partments of engineering have probably contributed 
more to the modern age and to the welfare of man
kind than has any other one profession. Hardly a 
field exists into which the engineer has not ventured 
and from which he has not brought forth something 
worthwhile. Every part of the earth has become his 
laboratory; every land, his workshop; and every ele
ment, his tool. 

Contrary to the old adage of grammar sch0ol 
texts, bridges are crossed before they are reached. 
They are crossed and re-crossed by the engineer long 
before the first excavation is made or the first beam 
placed. Being a man of vision, the engineer sees in 
detail every bridge of the future; mentally he not 
only builds the piers and lays the spans, but also he 
tests each section analytically and mathematically for 
strength and durability before a single step is made 
in actual construction. Bridges of steel and bridges 
of human progress are alike in this respect. In either 
case, it is primarily the engineer who pioneers the 
way for the oncoming traffic, and it is he who makes 
easy and pleasant the never-ending trailways of Man. 

Thanks to the creative imagination and the tire
less persistence of our engineers, the world today 1s 
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a wonderland almost impossible to appreciate. The 
pass111g years have long since brought into reality 
the one-time wild imaginations of men like Jules 
Verne, and many of our present-day achievements 
have surpassed even the wildest dreams of our prede
cessors. Ingenious machinery has with its iron shoul
ders lifted the burden for all civilized races; new 

developments in food, clothing and shelter have 

brought a delightful variation to every home and 
family; and the atmosphere of our times is traversed 

not only by powerful airliners but also by waves of 
inaudible voice and song, and invisible pictures flash
ing in every direction with the tremendous speed of 

light. 
Strange as it may seem, however, science is as yet 

in its infancy, and the future is unquestionably rich 
. with possibilities for outstanding contributions to the 
progress of our civilization. In this respect the student 

who chooses engineering for his life's work bids fair 
to become a benefactor of his fellowmen. Moreover, 

his choosing an engineer's career at once elevates him 
above the common herd, for this choice in itself 

marks him as one who would not take the easiest 
way through college and through his useful years 
after graduation. By nature he is a crusader who seeks 
out tasks which challenge his ability; instinctively he 
investigates a moving machine part in order to deter
mine the reason for its behavior; he delights in prob
lems which tax his ingenuity; he burns "midnight . oil" 
of his own will; and he cheerfully denies himself many 

hours of leisure on the campus. In the classroom 
he absorbs facts and fundamentals which later become 
tools in his life's equipment, and his every achieve
ment, be it great or· small, is a building block for a 
greater civilization of tomorrow. 

Verily, the engineer is often forgotten because of 
the glamor of his own achievements, but that is as 
he would have it. His analytical mind, his thorough 
training, and the precision of his work place him 
among the honored men of all time. The engineer is 
one who consults frankly and freely with his fellows-

weighs their opinion and respects their judgment; he 
pursues his work without ado, and makes his contri
butions unselfishly. Truly, his is not merely an occu

pation, but rather a service to which he has dedicated 
his life, his name, and his honor. 
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Damascus Steel 

A S FAR BACK as several cen-
turies B. C. there was a great 

city in Syria which was famous for 
its swords. This city, the city of 
Damascus, withstood many a fierce 
siege from barbarian tribes. It 
learned to suffer hunger and disease. 
Its warriors fought, greatly out
numbered and with their backs to 
the wall, and came out victorious. 
Much of this success was attributed 
to their superior weapons, weapons 
of such quality that they surpass 
all our efforts of today. Colonel 
Abbot, who h4s made a study of 
Damascus steels, states that there 
is substantial proof that these 
sword blades of old lived up to 
the seemingly exaggerated reports 
about them. The best of them 
would sever bone, iron nails, the 
most flimsy kerchief floating in the 
air, or a hair floating downstream 
without either denting or dulling 
the keen edge of the blade. 

The best Damascus, or damask, 
steel had great malleability, ductil
ity, hardness, elasticity and sharp
ness. The celebrated monarch 
Kaliph Haroon ool Rusheed car
ried a Damascus blade so elastic 
that he usually kept it coiled in his 
hat like a watchspring. Travellers 
of this time gave frequent testi
mony of this fact and of the great 
merits of all Damascus blades. 

Just now weapons of all sorts 
hold more interest for us than 
usual. The use of damask steel 
might well be applied with ad
vantage to the fabrication of arms 
and to everything requiring a keen 
edge, elasticity, ductility, and hard
ness. 

In olden times some trades or 
guilds had secrets that they kept 
strictly within their ranks. This 
may account for the dying out of 
the art of making the superior 
damask steel. Often such secrets 
were handed down from father to 
son, for many generations. 
Characteristics of Damascus Steel 

All steels having surfaces which 

r, 
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exhibit dark lines are called damask 
steels. These dark lines give what 
is called a "watering" effect. The 
quality of the damask steel may 
be determined by the watering ef
fect as follows: when the damask 
steel formed consists principally of 
right lines, almost parallel, the 
steel is the lowest quality of 
damask steel; when the right lines 
become shorter and are partly re
placed by curves, or wavy lines, 
they denote a better quality of 
damask steel; when the lines are 
interrupted, show points, and when 
the dimensions of the curve in
crease, the quality is still better; 
the finest quality damask steel has 
interrupted lines which· become 
very short, or change to points and 
increase in number forming nets 
interlinked by threads, or a verte
brae formation. The latter was the 
degree of perfection attained in the 
original damask blades. The blade 
of the opposing warrior was either 
broken or cleaved asunder under the 
furious onslaught of the famous 
Damascus blades. 

There are so-called "false da
mask" steels of today of inferior 
quality and in which "watering" 
is brought out by etching. Also 
there are "artificial damask" steels 
with iron inlaid in the steel to give 
the "watering" effect. The juices 
of some plants and ordinary vine
gar suffice for etching. In ordinary 
steel the damascene, or watering 
effect, appears as a result of corro
sion. Any of the etched or cor
roded pieces can be easily detected 
by the expert, hence the name 
"false damask." The beauty of the 
"artificial damask" depends on the 
skill and care taken in producing 
it. The "artificial damask" steels 
of Asia are more noted than those 
of Europe. The Europeans have 
concentrated on making more elab
orate figures and have disregarded 
improving the quality of the steel. 

One feature in determining the 
quality of the damask steel, is the 

hue of its ground. The deeper the 
tint, the more perfect the metal. 
The ground of the damask may be 
gray, brown, or black. 

A last feature in recognizing true 
damask _ steels is the play of colors 
upon the metal when its surface is 
subjected to an oblique light. In 
observing different blades it is seen 
that some show no variation of 
tint while others take on a crimson 
or golden hue. The more notice
able this display of colors, the finer 
the quality of the damask. This 
test, however, is affected by cor
rosion, but on a bright steel it is a 
true test . No art can produce the 
red hue of an inferior damask steel. 

When the three above character
istics are united and at their max
imum, the following qualities are 
always present : perfect malleability 
and ductility, the keenest and fin
est possible edge, and the hardest 
possible substance with excellent 
elasticity when properly tempered. 

Ancient Process of Making Damask 
Steel 

Swords were very valuable in 
ancient times. It was a long and 
tedious process to make one and 
when it was finished it was worth 
a great deal. Slaves were plentiful 
and cheap in those days and there 
is quite probably truth in the say
ing of a Damascan swordmaker, 
"Heat the blade until it has the 
color of the setting sun and plunge 
it into the body of a slave." 

The old Damascan forge was 
usually in the side of a hill. The 
wind blew over the hill, in the bot
tom of the forge and blew up 
through the fire. The purest iron 
ore to be obtained was placed in 
the fire with the purest charcoal 
obtainable. The specimen was hot 
forged. The blade was made of 
many strips of metal twisted and 
hammered together in an expert 
manner. Wherever a dark spot or 
line is on one side there is a cor
responding dark spot or line on the 
other side. Such welding required 

THE MISSOURI SHAMROCK 



much skill. After the art had al
most died out, the King of Khaur
ism presented a sword made in the 
same manner as the old Damascus 
swords to the Emperor of Russia. 
There was a coarse seam down the 
back of the sword so imperfectly 
welded that it came apart in bat
tle. What remains of the lost art 
of making Damascus steel will 
probably be at Alexandria or Cairo 
since Syria has been under Greek 
rule for some years. 

Chemical research has failed to 
discover any essential difference be
tween Damascus and ordinary 
steel, which merely proves that 
these analyses are imperfect. It is 
assumed that damask is the effect 
of a crystallization produced by 
retarded cooling of the heated 
metal. Yet not being able to pro
duce a damask equal to the ancient 
work of Asia, one cannot establish 
this ground. This assumption must 
be incomplete for, with the laws 
of crystallization at hand, Damas
cus steel still cannot be produced . 

Composition and Production of 
Damask Steel 

Colonel N. T. Belaiew took up a 
study of the damask steel at the 
instigation of a Military Academy 
in Russia, and published a report 
in the Iron and Steel Institute. He 
found that the majority of damask 
steels manufactured today have 
from 1.1 % to 1.8 % carbon. The 
following is his analysis of one of 
these steels: C, 1.49% ; Mn, 0.08%; 
S, 0.05; and P, O.lOo/a. He then 
proceeded to reproduce the steels 
artificially at the Putiloff works, 
using the Eastern Crucible method 
( soft iron and graphite) and stud
ied both primary crystallization 
( from the melt) and the secondary 
crystallization ( from the solid). 
He was able to show that the lat
ter differed in its form according 
to whether the steels were hypo
eutectoid or hypereutectoid, that 
is, whether the steel has less than 
or greater than 0.83 o/o carbon. 

Damascus .steel all belong to the 
latter category. He found in all 
cases where the alloys were slowly 
cooled that a remarkably clear 
primary and secondary crystalliza
tion followed. The former consist-

.. ed of dendrites of austenite of very 
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varying carbon content, the latter 
dendrites of cementite which close
ly followed the orientation of the 
austenite axes. The higher the car
bon the more closely the primary 
and secondary crystals resembled 
one another, and a structure of 
large crystals resulted. 

According to Belaiew there are 
three ways of producing the damask 
steel: the old Indian, by which the 
crucible steel was made by melting 
pure ore with the best kind of char
coal; the Persian, in which case 
pure soft iron and graphite were 
the ingredients; a particular heat 
treatment, which is prolonged tem
pering. 

The greatest care was taken in 
regard to the temperature and 
duration of the melting process 
since the best "watering" can be 
obtained only with alloys which 
are kept molten for a long time and 
then cooled very slowly, The fluid 
alloy is allowed to solidify and is 
removed only when solid. 

The metal cake is cut in two and 
each half makes the blade of a 
sabre. If the piece is only drawn 
lengthwise in forging, the watering 
is in parallel stripes, but it is 
drawn in two or more directions 
the watering is then more wavy and 
mottled and the quality depends 
on the quality of the steel used 
and the skill of the workman. This 
watering shows how the specimen 
has been mechanically treated. 

The most remarkable quality of 
these high carbon steels is their un
usually high degree of malleability. 
While the melting process and the 
slow cooling rate are to some ex
tent responsible for this, the real 
reason is to be found in the micro
structure of the finished article 
which shows that the free cementite 
( hypereutectoid) is no longer pres
ent in the sharp, pike-like projec
tions of the metal in the cake, but 
is in the form of small round 
globules which appear like milky
ways at 50 magnifications. This 
globular microstructure, caused by 
forging at a low temperature, is 
called spheroidizing, which occurs 
readily at temperatures below 730° 
C, and is greatly speeded up by 
forging. All Oriental writers on the 
subject insist on the importance 

of not exceeding a red heat during 
this operation. 

Duplication of Damask Steels 
Colonel Anossoff, a Russian man

ufacturer, has more nearly dupli
cated the natural or original Damas
cus steel than anyone else. This 
steel, the Zlatoost damask steel, 
is a peculiar modification of cast 
steel. The Zlatoost process tends 
to impress on cast steel the elastic 
properties of a softer material. The 
general fault of European blades is 
that, being forged of shear steel for 
the sake of elasticity, they are 
scarcely susceptible of the keen 
edge which cast steel will assume. 
The genius of Anossoff has tri
umphed over this objection, not 
in hardening the soft steel, but in 
giving elasticity to the steel when 
hard. It may be doubted whether 
any fabric in the world can com
pete with that of Zlatoost in the 
production of weapons combining 
in an equal degree edge and elas
ticity. The watering of this type 
of blade is parallel, slightly wavy 
lines. There are, however, a series 
of minute bundles of curves divid
ing the length of the weapon into 
many sections. These blades can be 
bent double and back again several 
times before they break. They also 
show the same red hue which the 
true Damascus blades showed . 

The Khorussaunie ·Blade 
The blade in Khorussaun known 

as the Khorussaunie blade has a 
dark hue showing the steel to be 
highly carburized. A peculiarity in 
all these kind of blades is the in
crease of carbon content near the 
edge. These have a curious figur
ing, the lowest grade being ~ light 
gray having a granulated surface, 
the spots of which are rather long. 
As dark lines come on this gray 
background the quality increases. 
As the lines get finer forming smal! 
networks, or knots, of nearly paral
lel lines ( sometimes as many as 
36 knots) the quality reaches a 
maximum. 

Good swords sell for from $25 
to $2500 depending on the quality 
of the blade. The ancient Damas
can swords of such superior qual
ity are non-existent today and all 
damask steel weapons are but ap
proaches to the lost art . 
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Hold That Motor! 
by JACK WINCHESTER, E.E. '41 
Control Engineer with Westinghouse 
-All Cuts Courtesy of Westinghouse 

J NDUSTRIAL MOTOR control 
is a new subject to the average 

engineering student. Although he 
may have studied the theory of 
some of the best known schemes 
of control, he knows practically 
nothing about the actual appara
tus used. 

Every motor must have a con
trolling device, even though this 
control may be no more than a 
simple line switch. What good is a 
motor if it cannot be made to do 
the job demanded of it? Industry 
thinks of motors and controls al
most simultaneously, for one IS 

worthless without the other. 

Control Eq,uipment 

Symbols for some of the most 
frequently used apparatus are 
shown in Figure 1. These symbols 
have become standardized through
out the electrical industry and are 
used by all companies making con
trol equipment. A cont:ictor, which 
is a device for opening or closing 
by remo~e control the line carry
ing current to a motor, is one of 
the most commonly used pieces of 
apparatus. It consists of a coil or 
coils which when energized bring 
two contacts together completing 

a circuit. Relays differ from con
tactors in . that they are not built 
for interrupting motor current. 
They are used for obtaining the 
desired sequence of operation in 
control circuits where they do not 
have to carry motor current. 

Low voltage release and low volt
age protection are two terms fre
quently used with respect to the 
way pushbuttons are connected. 
With low voltage protection, the 
motor will not restart after voltage 
failure or interruption by the over
load relay without the start button 
being pressed again. This is ac
complished by an extra set of con
tacts on the contactor which pro
vide a holding circuit around' the 
spring returned push button ( Fig
ure 2). With low voltage release, 
the motor will restart again after 
voltage failure, because the push
button is mechanically held. For 
safety and other reasons, it is often 
not desirable to have a motor re
start as soon as voltage reappears 
across the line after power failure. 

The first step in the design of a 
controller is the making of the ele
mentary diagram, which is the cir
cuit drawn as simply as possible 

F"IGUREI =-7 
-0- CCNTACTO'R O'R 

REL~Y COIL 

----lf-- OPEN CONTACTS 

1l CLOSED CONTACTS 
Figure 1.-

_L NOl<MALLY OPENHS'P'RING 
Apparatus 

--0 0-- RETU'RNEO 'PUS !UTTON Symbols 

-q_LJ)- NORMALLY CLOSE.'D,SPRING 
RETURNE.D 'PUSHWTTON 

--0tj MECHANICALLY HE.Lt) 
PUSHBUTTON 

-c=J- RESISTANCE. 
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so that the sequence of operation 
may be easily traced. Wires carry
ing motor current are shown heavy, 
while those in the control circuit 
are light. 

Induction Motors 

Squirrel cage induction motors 
are used a great deal in alternating 
current industrial installations be
cause of their rugged construction 
and lower cost in comparison to 
wound rotor induction motors. 
They can take high currents for 
short periods of time without harm~ 
ful effects. Also, their electrical 
characteristics arc usually such that 
starting current is limited to a cer
tain extent. For these reasons, 
squirrel cage motors of low rating 
are frequently started by direct 
connection across the line. 

Such a linestarter is shown in 
Figure 3. When the start button 
is pressed, the coil of contactor M 
is energized, closing its contacts. 
Contacts M connect the motor to 
the line and contacts Ma provide 
the holding circuit which keeps coil 
M energized when the start button 
is released. If the line voltage fails, 
the motor will not start again until 
the start button is pressed, because 
the holding circuit will have been 
destroyed. Therefore, this circuit 
has low voltage protection. 

Large squirrel cage motors take 
a tremendous slug of current when 
connected directly across the line. 
Such a sudden high current is like
ly to make the line voltage fluc
uate with possible disruption of 
service of other equipment operat
ing on the line. Consequently, the 
starting current must sometimes be 
limited. With squirrel cage motors 
and other a-c motors this is accom
plished by reducing the starting 
voltage, using either series resist•· 
ance or an autotransformer. 

For wound rotor induction mo
tors starting current is limited by 
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l="IGURE 2. 
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Figure 3.
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Induction 

three methods for limiting the 
starting current of d-c motors: cur
rent limit, counter emf, and def
inite time. 

For the current limit method 
contactors with their coils in series 

· with the armature circuit are set 
to operate at pre-determined val
ues of current. As the current drops, 
they operate, one after another, 
shorting out sections of the start
ing resistance. The disadvantage 
of this method is that in case of 
an overload not sufficient to trip 
the overload relay, the motor 
would not come up to full speed, 
and the current would not go low 
enough to operate all the current 
contactors. As a result, the start
ing resistance left in the circuit 
would be burnt out, for this re
sistance does not have sufficient 
thermal capacity for continuous 

Motor use. 

Control. 

addition of external resistance m 
the secondary. An advantage of 
this machine is that speed control 
,may be obtained by variation of 
the resistance. The disadvantage of 
this method is that it has low ef
ficiency due to the energy lost 
through heating of the resistors. 
This is not a factor in starting, be
ca use the motor is designed so that 
all the resistance is cut out at rated 
speed. 

current not only disturbs the line 

regulation but also is likely to dam

age the commutator. There are 

The counter emf method has 
contactors with their coils in paral
lel with the armature. These coils 
are set for different voltages; so 
that as the counter emf grows as 
the motor comes up to speed, the 
contactors will operate, shorting 
sections of the starting resistance. 

( Continued on Page 16) 

Although continuous speed varia
tion is not possible with squirrel 
cage motors, as many as four dif
ferent speeds may be obtained by 
changing the connections of a dou
ble stator winding. Two different 
speeds may be obtained with a sin
gle stator winding in the same 
fashion. 

Direct Current Motors 

With d-c motors some method of 
limiting the starting current is even 
more essential than with induction 
motors. When the motor is initial
ly thrown across the iine, there is 
no back or counter emf to limit 
the current. The resultant high 
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Our Graduating Seniors 

We thought that it might be in
teresting and even instructive to 
print a list of the candidates for 
degrees from the College of En
gmeermg. With this list we will 
also print the name of the com
pany that they are going to work 
with, and their future addresses. 
It might give the rest of us an 
idea as to where we might get sum
mer jobs and what companies we 
would like to get a job from when 
we get the green light on our grad
uation. 

PHIL BILTON, Chemical, is 
employed by the Magnolia Petrol
eum Company. He will work in 
Dallas, Texas. 

PAUL CROOKSHANK, Chem
ical, is employed by the Eastman 
Kodak Company. He will work at 
Rochester, New York. 

HAROLD FISHER, Chemical, 
is employed by the Magnolia 
Petroleum Company. He will work 
at Dallas, Texas. 

EDWARD GLAZIER, Chemi
,qal, is employed by Standard Oil 
of New Jersey. He will work at 
Elizabeth, New Jersey. 

ROBERT HOGEBOOM, Chem
ical, is employed by the E. I. du 
Pont de Nemours Company. He 
will work at Niagara Falls, New 
York. 

JACK HUDKINS, Chemical, is 
employed by the Phillips Petroleum 
Company. He will work at Bar
tlesville, Oklahoma. 

RUSSELL JACKSON, Chemi
cal, is employed by the Koppers 
Company. He will work at Pitts
burgh, Pennsylvania. 

WILLIAM B. KAYS, Chemical, 
is employed by the B. F. Goodrich 
Company. He will work at Akron, 
Ohio. 

FRANCIS MOOMA, Chemical, 
is employed by the Koppers Com
pany. He will work at Pittsburgh, 
Pennsylvania. 

L. DOW MOORE, Chemical, is 
employed by the Koppers Com-
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pany. He will work at Pittsburgh, 
Pennsylvania. 

WALTER NIEDERT, Chemi
cal, is employed by the Phillips 
Petroleum Company. He is work
ing at Bartlesville, Oklahoma. 

LARRY O'DONNELL, Chemi
cal, is employed by the Seagrams 
Company. He will work at Louis
ville, Kentucky. 

DONALD O'DELL, Chemical, 
is employed by the Koppers Com
pany. He will work at Pittsburgh, 
Pennsylvania. 

AL PHILLIPS, Chemical, is em
ployed by the Tennessee Valley 
Authority. He will work at Wilson 
Dam. 

ROBERT LEE POWELL, 
Chemical, is employed by the Ten
nessee Valley Authority. He will 
work at Wilson Dam. 

HARRY SCHERZER, Chemi
cal, is employed by the Huntsville 
Arsenal. He will work at Hunts
ville, Alabama. 

JOSEPH LOUIS SCHWEPPE, 
Chemical, is employed by the Ten
nessee Valley Authority. He will 
work a:t Wilson Da,_m. 

{lOB STEELE, Chemical, is em
ployed by the Huntsville Arsenal. 
He will work at Huntsville, Ala
bama. 

ALVIN SEIFF, Chemical, is em
ployed by the Tennessee Valley 
Authority. He will work at Wilson 
Dam. 

CARL STEINMITZ, Chemical, 
has been offered a job with the 
Atlas Powder Company. He would 
work at Weldon Springs, Missouri . 

NEAL WILLIS, Chemical, is em
ployed by the Monsanto Chemical 
Company. He will work at St. 
Louis, Missouri. 

NOEL WOOD, Chemical, is em
ployed by the Tennessee Valley 
Authority. He will work at Wilson 
Dam. 

WILLARD BOLTON, Civil, is 
employed by the Curtis-Wright 
Aircraft Company. He will work 
at Columbus, Ohio. 

HARRY ECHOLS, Civil, is a 
Second Lieutenant in the Army Air 
Corps. He is stationed at Santa 
Ana, California. 

KENNETH FIENUP, Civil, is 
employed by the National Re
sources Planning Board. He will 
work at Washington, D. C. 

JAMES GOFOURTH, Civil, is 
employed by the Phillips Petroleum 
Company. He will work at Bar
tlesville, Oklahoma. 

ROBERT McDANIEL, Civil, is 
employed by the Glenn L. Martin 
Aircraft Company. He will work 
at Baltimore, Maryland. 

MAURICE MITCHELL, Civil, 
is employed by the Masonite Cor
poration. He may work at either 
Washington, Chicago or New York. 

JAMES NOEL, Civil, is em
ployed by a construction company. 
He will work at Cake City, Mis
souri. 

J. NOLAND RENO, Civil, is 
employed by the Curtis-Wright 
Aircraft Company. He will work 
at St. Louis, Missouri. 

WILLIS SHUMAKER, Civil, is 
in the United States Navy. He is 
stationed at Washington, D. C. 

DEANS SPROUT, Civil, is a 
Second Lieutenant in the Field 
Artillery. He is stationed at Fort 
Sill, Oklahoma. 

ED STOCKTON, Civil, is a 
Second Lieutenant in the Field 
Artillery. He is stationed at Fort 
Sill, Oklahoma. 

GEORGE WALDRAM, Civil, 
is employed by the McDonald Air
craft Company. He will work at 
St. Louis, Missouri. 

HARRY WHEELER, Civil, is 
employed by the Curtis-Wright 
Aircraft Company. He will work 
at parts unknown. 

BASCOM BA TIS, Electrical, is 
undecided as to where he shall 
work. It may be the Signal Corps. 

JOHN BENSON, Electrical, may 
be employed by the Sperry Gyro

( Continued on Page 20) 
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Around the Columns 

Every year at about this time, 
spring makes its entrance and en
gineers start thinking of what the 
girls have thought about all win
ter. Every year, also at about this 
time, the editors of this column 
start digging out things that usual
ly have some bearing on the same 
idea. So with this word to the 
wise, we will proceed to part with 
some of the choicest of our findings. 

We hear that quite a few of the 
braver engineers made a point of 
inspecting the girl shows at the 
local carnival recently. Perhaps it's 
only hearsay, but it's known that 
several Civils fainted when that 
big snake started to go "places." 

When you see Russell Jackson, 
senior chemical, ask him why he 
spends so much time fixing a cer
tain person's radio in the darker 
hours. We advise you to check the 
resistance, Russell, since its prob
ably a little low. 

Bert Ekern, junior mechanical, 
and a member of the football 
squad, used the Thermodynamics 
class as a dressing room several 
weeks ago. He was dressed in a 
pair of blue pajamas ( the top of 
which he removed, showing his 
hairy chest). Geraldine Crump, 
junior electrical, and the only girl 
present, seemed quite undisturbed 
about the whole thing. Perhaps 
she's getting used to being an en
gmeer. 

If you don't think that- spring 
is here, just watch Max Femmer, 
junior Electrical, stare blankly out 
of the window in the A-C Machin
ery class. 

Mr. Bolstad, when explaining 
about maximum friction, drew a 
picture on the board of a parked 
car with an open door. Everyone 
in the class caught on immediately, 
except Bob Applebaum and Bryan 
Rudder-Bless Them! 

If the talented Dr. Scorah re
signs his position as Mechanical 
head in the near future, he can 
probably accept an offer from 

MAY, 1942 

by SLIP-STICK SAM, Fu.E. 'oo 

the Metropolitan. While at the 
A.S.M.E. Banquet at St. Louis' 
swanky Hotel Jefferson, Doc's 
beautifully rendered aria "Deep in 
the Heart of Texas," left everyone 
quite breathless. ( Ed.'s Note
The opinions expressed in this col
umn are the opinions of the author 
of the column and do not neces
sarily represent an indorsement of 
the product by this magazine.) 

The last A.I.E.E. speaker has 
very definite proof that the colors 
red and pink stimulate "that prim
itive passion." He painted his bed 
room ceiling bright pink and seem
ed quite tickled over the results. 

It is heard that Russell Bryant, 
B.S. in E.E. '40, is going to marry 
Mary Kay Daugherty, Queen can
didate and attendant two years 
ago. The lucky dog! 

Hats off to Dr. Porter, he's very 
patriotic. Realizing the critical rub
ber shortage, he does his part by 
using a bicycle for transportation. 
He really makes an impression 
when you see him peddling along 
-pants rolled almost to the knees, 
hat pulled down over his ears, and 
coat tail flying. 

The hash house feud continues, 
but the boys are trying to think 
up a handicap for that thirty-five 
inch reach of Gene Teter. The best 
handicap offered gets the extra 
piece of steak. 

It was rumored at the first of 
the year that the flashy Mechani
cal, if you can call Mechanical's 
flashy, Harold Bragg made a New 
Year's Resolution never to touch 
the distillates of corn, wheat, or 
rye again. What did you make it 
from Bragg? Uncle Sam is in a fix 
for alcohol nowadays and he would 
appreciate your new discovery. 

Have you heard about the latest 
method devised for efficient sea 
warfare? Harry Marty presented 
a paper on how to tanker a sub
marine ( and it was quite interest
ing). 

"Swede" will appreciate it if any-

one can offer a method for making 
"Ye olde crewe cutte" lay down. 
After thirty minutes of trying to 
do it with a brush and axle grease 
he gave up. The little woman 
doesn't like it at all. 

If you want to know how not to 
run an experiment in E.E. just ask 
Frank Batts. He takes a great de
light in watching the smoke curl 
out of ammeters, and the pretty 
flashes of a short circuit. 

Mac McCabe, a junior Civil and 
a married man of two years, is so 
satisfied with married life that he 
wrote an essay for Tau Beta Pi 
advocating student marriages. We 
hope that his enthusiasm doesn't 
start an epidemic. 

While we're on the subject of 
marriage it can now be known that 
Louis Schweppe, senior chemical, 
is married to that certain girl. 

We wonder if the modern meth
ods of making beer have increased 
the B.T .U. content of alcohol. Bill 
Bluhm ought to be able to answer 
that, for at the last A.S.M.E. Con
vention, the Anheuser-Busch Com
pany gave him both the oppor
tunity and the means to find out. 
It is said by fellow delegates that 
Bill has a wonderful capacity. 

If you hear anyone asking for 
"Smearface," "Dagger-Puss," or 
"Dimple-Chin," you should now 
know that they want Art Kemper, 
Estel Mabuce, and Fred Sischka, 
respectively. 

Scotten, better known to his 
friends as "TC," looked like a new 
man today after a quick trip home 
to see Maxine. He was still out 
of breath when he arrived here and 
that is a long way. 

Members of the A.I.Ch.E. recent
ly enjoyed an outing of the "down 
to earth" type. Most of its sur
vivors expressed the opinion that 
thirty-two gallons of soda-pop is 
too much for the same number of 
fellows. By the way fellows, since 
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