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Reductio ad optimum

U-S•S CARILLOY electric-furnace aircraft
quality steel meets every requirement for
these vital parts. The precision machining
and expert heat treatment it gets at Cleveland Pneumatic Tool Company complete
the job.

•"Reduced to the most favorable
degree" describes exactly what happens to the huge U-S-S CARILLOY
steel ingots from which are formed
the rugged main columns in the landing gears of every B-36.
To provide the tremendous
strength and shock resistance required to safely cushion the landing
impact of 179 tons of bomber weight
—and, at the same time, to keep
the weight of the landing gear as low
as possible—calls not only for steel
of the highest quality but also for
unusual procedures in fabrication as
well.
Consider these facts. The original
ingot weighs approximately 37,500
lbs. From it are produced two cylindrical columns weighing only about
1200 lbs. apiece. Approximately 93%
of the steel is removed by machining
to proper contour and in hollowboring the column. When finished, a

UNITED

STATES

mere 7% of the original ingot is left
to do the job.
That U.S.S CARILLOY steel has
been exclusively selected for this application—one of the most exacting
in the aircraft industry—is, we believe, highly significant. The same
care and skill, the same ability to
meet requirements that are beyond
the ordinary, go into every order of
CARILLOY steel we make —whether
it's an ingot of giant size or a few
tons of special steel.
U.S-S CARILLOY is just one more
example of the better steel products
developed and produced by United
States Steel. If you are interested in
additional engineering training, why
not investigate your opportunities
with U. S. Steel? For more information, contact the Placement Director of your school, or write to United
States Steel Corporation, 525 William Penn Place, Pittsburgh 30, Pa.
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TWO MORE WAYS TO CLIMB
THE GM JOB LADDER

II

PRODUCT
ENGINEERING /

When considering your first engineering job—
ask yourself this:
What kind of person am I? The kind of person
who likes to invent things—or design them?
The kind w.ho likes to be in on the birth of an
idea? Or the kind-who likes to meet the challenge
of new designs, new inventions, new ideas.— by
figuring out how to build them in quantity at.a
price to make them •available to the greatest
number of people?
For — the first -type is bound to be.happiest as a
Product Engineer; the second as a Production
Engineer.

PRODUCTION
ENGINEERING

and production techniques, with all the fine
career opportunities that this implies.
And the same goes if you have your sights fixed
on Research, the exciting hunt for knowledge in
the field of applied science — or if you're contemplating a career in Plant Engineering, the planning, developing, installing and maintaining of
GM plant equipment and services.
Yes, there are all kinds of opportunities for the
graduate engineer who has what it takes to climb
the GM job ladder.

GM positions now available

In P.roduct Eggineering,GM offers you aisuccessful career whether your interest lies in automotive or Diesel engineering, design, fuel and
plastic research, or creating new beauties of
motorcar styling.
In Production Engineerigg,•GM also—as has been
proved by its success in mass production.of fine
products—is a leader in manufacturing processes

in these fields:
MECHANICAL ENGINEERING
METALLURGICAL ENGINEERING
CHEMICAL ENGINEERING
ELECTRICAL.ENGINEERING
INDUSTRIAL ENGINEERING
BUSINESS ADMINISTRATION

GENERAL MOTORS CORPORATION
Personnel Staff, Detroit 2, Michigan
•
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important wire on a hot subject...
Even at temperatures of 15000 —
speeds of 12,000 rpm — this tiny
wire grid reports to our engineers
on the strains in jet turbine blades.
It gives them accurate measurements for calculating stresses
caused by resonance and flutter.
This basic information, in turn,
permits the design of blades that
combine the optimum aerodynamic characteristics with structural
integrity.
Strain gages are not new. But
our engineers had to advance the
art considerably to get readings

at these high speeds and temperatures. It required the development
of improved cements, instrumentation, slip rings... new application
techniques and calibration curves.
Nothing can be left to chance
in the design of aircraft engines
for supersonic flight. Thus we use
— and frequently improve on —
every advanced technique and engineering tool. This straight-forward approach to engineering
problems is one of the reasons
many outstanding engineering
graduates decide on a career at
Pratt & Whitney Aircraft.

PRATT & WHITNEY AIRCRAFT
Division of United Aircraft Corporation

East Hartford 8,
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Frontispiece
This spool-like forging is a 24-ton stub
shaft for a huge compressor built at the
Sunnyvale, Calif. plant of Westinghouse
Electric Corporation for the Air Force
wind tunnel at Tullahoma, Tenn. Mounted
horizontally in use, the forging will connect the 216,000-hp motor drive shaft to
the compressor, forming one end of the
bladed compressor spindle. Courtesy of
WESTINGHOUSE.
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HIGH SCHOOL GRADUATES OF 1954
You are cordially invited to visit Rose Polytechnic Institute during the
present school year to learn more about your college entrance and the highly
accredited engineering courses available to you at Rose. The next freshman class
will be admitted September 13, 1954.
NOBLE C. BLAIR
Admissions Counselor

ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
MARCH, 1954
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Richard J. Conway, Lehigh '51, selects
Manufacturing Engineering at Worthington
.-1011007

RICHARD CONWAY checks
cutting tool with machinist
before milling a pump casing.

After completing his general training which brought him in
contact with all departments, Richard J. Conway decided that
manufacturing engineering was his field. He says,"I chose the
Manufacturing Engineering Department after completing my
general training at Worthington because as a graduate in Industrial Engineering I can learn the practical aspects of my
field while applying theory I learned in college.
"The personnel of this department work together as a team
toward the solution of the numerous problems which arise
daily. We have the cooperation of all other departments in the
corporation in getting the necessary facts pertinent to the solution of these problems. In the course of our day it may be
necessary for us to meet the Plant Manager, Chief Engineer,
Comptroller, several department heads, clerks, foremen, ma-

FOR ADDITIONAL INFORMATION, see your College
Placement Bureau or write to the Personnel and Training
Department, Worthington Corporation, Harrison, N. J.

chinists and many others throughout the company.
"I have contributed to the solution of many problems handled by this department including metal spraying, machining
procedures, purchasing new equipment and designating proper
dimensions to obtain desired fits between mating parts.
"I enjoy my work because I'm doing the work I want and
my formal education is being supplemented with practical
knowledge gained from the tremendous wealth of knowledge
available to me at Worthington. I know from personal contact
with many other departments in the Corporation that Worthington can and will find their young engineers a spot which
will give them thesame opportunities as have been afforded me."
When you're thinking of a good job, think high—think
Worthington.

WORTHINGTON
;Aar

The Sign of Value
Around the World
Page 6
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A MESSAGE TO
COLLEGE ENGINEERING
STUDENTS
from A. C. Montieth, Vice-President
in Charge of Engineering and Research,
Westinghouse Electric Corporation,
Queen's University, Kingston, Ontario, 1923

The second most important decision in your life
Now, as you near graduation, you are about to make a
decision—second in importance only to choosing your
life's partner.
I'm talking, of course, about that all-important first
job. Which company will it be? I wouldn't presume to
answer that question for you. But I would like to emphasize the importance of this decision.
You have a lot at stake. The direction your career
takes will most certainly be influenced by the company
with which you cast your lot. May I offer a few personal
suggestions.

YOU CAN BE SURE...IF ITt

Westinghouse
MARCH, 1954

Choose a company not for its bigness or smallness,
but for how it will treat you as an individual. Choose it
not only for its engineering activities alone, but also for
how it is set up to help its engineers develop themselves
professionally. Choose your company with an eye on the
opportunities ahead—and an eye on the future of the
company itself. Above all, select a company that has a
definite program to help you determine the work for
which you are best fitted.
Only you can make this vital decision. Whatever it
G-10275
may be—good luck!
For information on career opportunities
with Westinghouse,consultthe Placement
Officer of your university, or send for
our 44-page book, Finding Your Place
in Industry.
Write: Mr. C. W. Mills, Regional
Educational Co-ordinator,Westinghouse
Electric Corporation,Merchandise Mart
Plaza, Chicago 54, Illinois.

Page 7

Id
.411111111t"'AMOS
I.,"MVP
logr.:44.411MV2111111Vtillil

P401,4404 e. e. kotifffseyeit

Redivins to

Rode

Professor Clarence C. Knipmeyer, a member of the Rose faculty for
forty-four years, recently returned from Turkey, where he had served
for a year as a consulting engineer.
In the first of a series of talks before various groups, he told a convocation of Rose students something of Turkey's history, its position in the
family of nations today, and the reasons why it will be important in the
future. At a Tau Beta Pi meeting he went deeper into the subject, explaining the tremendous progress the nation has made in the last five
years, both socially and economically, and the obstacles yet to be overcome.
Each time I heard him speak one fact impressed itself upon my mind.
Turkey is getting technical help from many parts of the world, France, the
Netherlands, Great Britain, the United States, and others. Engineers from
many places are pooling their ideas to benefit a little country whose peasants
farm the same way their ancestors did a thousand years ago. And the
engineers are doing a good job.
The main reason they are doing a good job is that they went to Turkey
to help. That is, the experienced men, like Professor Knipmeyer, help the
young Turk engineer, not by telling him what he is doing wrong, but by
praising him for what he is doing right and suggesting, merely suggesting,
how it might be improved.
The preceding paragraph contains a valuable lesson in human nature,
courtesy of Professor Knipmeyer. I suggest you future engineers learn
it early.

MARCH, 1954
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A SHORT HISTORY
Early History
The German chemist, Emil Fischer,
predicted the existence of hydrazine
when he identified it in a diazo derivative in 1875. It was not until twelve
years later, however, that it was isolated. Theodor Curtius, another German, was the first to accomplish the
feat. To Fischer and Curtius it seemed that a whole new field of chemistry lay before them, a field using hydrazine as the building block. However, they soon discovered that,
simple as it was, hydrazine was extremely difficult to synthesize, and,
as a result, its price limited the interesting chemical to occasional laboratory use.
From time to time, as the years
passed, industrial chemists tried to
make hydrazine by a wide variety of
methods ranging from straight chemical means to electric arc discharge.
The only useful method devised was

that of Friedrich Raschig in 1907. It
was Raschig's method that the Germans pressed into service in the late
months of World W II.
Recent History
In the closing months of World War
II the Germans made one last try at
regaining air superiority. They developed a rocket-powered airplane.
For it they needed a light, easily oxidized, high-energy fuel. Hyrazine had
the right properties, but the only
method of production was Raschig's
ingenious, but cumbersome and expensive, process. Since cost was no
object, the Germans built two hydrazine plants, and in the last days of
the Italian campaign the world's first
rocket plane took to the air. It was
powered with "C-stoff," a mixture of
hydrazine, wood alcohol, and water.
Although the little rocket plane
climbed at the unbelievable rate of
seven miles per minute, its threeminute fuel supply was not enough to

Concrete bulkheads to limit damage in case of explosion.
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make it a decisive factor in the outcome of the war.
While the German's hydrazine
plants didn't help them win the war,
they did prove that hydrazine could
be produced commercially. Today,
using refinements developed by the
Germans and by American engineers,
two American chemical companies
are producing hydrazine by the Raschig process at a price which is steadily falling. Before us, as was once
dreamed by Fischer and Curtius, lies
a new field of chemistry.
PHYSICAL PROPERTIES
Constants and General Properties
Hydrazine is a member of a series
called hydronitrogens, which, as the
name implies, are compounds composed of hydrogen and nitrogen. Ammonia is the first member of this
series; hydrazine is the second. Ammonia is analogous to methane in
the methane hydrocarbon series;
hydrazine is analogous to ethane.
Hydrazine has the formula NIL
At room temperature it is a colorlEs:
liquid that locks like water, freezes
and boils at about the same temperature as water, and weighs about the
same as water. The addition of a
molecule of water to hydrazine, forming hydrazine hydrate, affects the
physical properties very little with
the exception of the freezing point
which falls more than forty degrees.
Hydrazine hydrate, NH4 - H20, is
essentially what the Germans had in
their "C-stoff" mixture.
While hydrazine is much like water
in many respects, in other ways it is
radically different. It is not odorless
but smells like its close relative, ammonia. Technicians handling it must
wear protective clothing and goggles,
since it is toxic. When handled improperly it has the unpleasant habit
of exploding with a force almost onethird greater than that of trinitrotoTHE ROSE TECHNIC

By
Ralph Llewellyn
jr., ch.e.
While the theory of association has
luene, although it is a much smaller to the theory, results in a positive
yet been applied to hydrazine, it
not
molecule. Therefore, to meet railway (+) end and a negative (—) end
opinion of the writer that hythe
safety standards, it is shipped in to the molecule. Since unlike signs is
drums from which air has been ex- attract, a loose bond is formed be- drogen bonding such as just described
cluded by pumping in free nitrogen, tween two molecules. Because the would explain, in part at least, the
an inert gas. The shipping drums, in- two ends of the new molecule still abnormal physical constants of the
cidentally, must be made of stainless have unlike signs, other molecules compound. It is known that the hysteel, since hydrazine's strong reduc- may become attached loosely, or the drazine molecule is not symmetrical
ing power makes it highly corrosive molecule may double and bond to with respect to charge; therefore
itself. Just how many molecules at- positive and negative ends could be
to most metals.
tach to each other before the self- present. No proof of such bonding in
Formula and Structure
bonding occurs is not certain. The end hydrazine is available; therefore,
Carbon atoms will link to each result is that water does not behave while the assumption may be logical,
other in various ways to form the as would be expected from its mole- its accuracy remains to be seen.
more than five-hundred thousand cular weight but acts as if a single
The difficulty in synthesizing hycompounds called organic chemicals. molecule were composed of several drazine arises from the fast that the
To a limited extent, nitrogen atoms smaller ones. This theory of associa- N-N bond, as the nitrogen—nitrogen
will link together in a similar man- tion, or hydrogen bonding, was orig- link is called, can be made only by
ner, giving rise to the hydro-nitrogen inally applied to water only, but it putting a large amount of energy into
series. As has been stated, hydrazine has been extended to cover a number the molecule. Ordinary industrial
is the second member of this series. of organic compounds, notably the processes increase molecular energy
The hydrazine molecule consists of acids and alcohols. "The exact formu- by adding heat. But at the temperatwo nitrogen atoms linked to each lation of the hydrogen bond is still ture necessary to provide the proper
other; each nitrogen atom holds two a matter of discussion. The fact that amount of energy, hydrazine decomhydrogen atoms.
such a link does occur, however, is poses. The problem was to add energy
An interesting investigation could now generally recognized."
(Continued an page 28)
be made into the reason (or reasons)
for hydrazine's physical constants
being what they are, abnormally high
for such a light molecule. Hydrazine's
molecular weight of 32.048 is only
slightly higher than that of free oxygen, which is 32.000, but at room
temperature, oxygen is a gas and
hydrazine is a liquid. Oxygen boils at
—183°C, and hydrazine boils at
100°C. Hydrazine's freezing point of
1.4°C is almost two-hundred and
twenty degrees warmer than the like
•4; 11
point for oxygen, which is —218.4°C.
;114111:-J-441iII!!!
Aereie 'tAh
7114110'
Water, whose molecular weight is
4ft,
Jul!
even less than that of hydrazine, disiiiimiamm
plays similar variations.
To explain the variations on the
qt
part of hydrazine, it is first necessary
to explain, in part, the present theory
of why water exhibits these variations. Remember that the electrons
between a hydrogen and the oxygen
are closer to the oxygen than the
Ground view of N21-1, synthesis section.
hydrogen. This condition, according
1111111111W4INIMIII.M.

h
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eampaS galu-te
THE MILITARY BALL
The Military Ball, sponsored by
Tau Nu Tau military fraternity, provided one of the highlights of the
Rose social season on February 6.
Miss Katy Forbes, fiancee of Joe
Verdeyen, was selected to reign as
Queen of the Ball by the senior members of Tau Nu Tau. She was presented with a crown by Colonel
Jacobs and a kiss by her proud escort. The crowning ceremony was
climaxed by the grand march.
Several Rose alumni were back on
campus and attended the Ball. We
noticed Howard Pedigo, Harry Badger, and Ralph Bennett in the crowd.
The auditorium was decorated
with the flags and guidons of the
ROTC detachment. Music was provided by Leo Baxter and his orchestra.

when the DePauw Little Theater
presented William Shakespeare's
"Much Ado About Nothing" in the
Rose auditorium.
The performers did a fine job of
presenting the play, and the result
was indeed a happy one. The audience surrounded the stage, which was
placed in the center of the auditorium, in order to conform as closely as possible to the actual theaters
of Shakespeare's time.
All the students who attended the
performance enjoyed it, and it seems
that presentations of this sort meet
with much favor among the student
body because of the welcome change
they offer from our normal activities.

Dave Hackett, Ralph Llewellyn, and
Gerald McGlone. Their traditional
cast bents appeared to offer quite a
task for their first pledge project.
Blue Key honorary fraternity also
chose four outstanding men who
qualified for pledging; Ralph Llewellyn, Herb Smith, Bill Supp, and Jim
Tatooles. Two seniors, Larry Ogborn
and Ron Smith; two juniors, George
Ross, and Jim Tatooles; four sophomores, Stan Carpenter, Kenny Hannum, Al Merrelli, and John Rhodehamel; and three freshmen, John
Bloxsome, Tom Pebworth, and
Gerald Rose will have to wait, as
usual, for their hard earned honor
keys. The assembly was terminated
by a word of congratulations from
Dr. Wilkinson.

HONOR ASSEMBLY
The spring honor assembly, held FIGHTING ENGINEERS END
on March 4, exposed nineteen de- SUCCESSFUL SEASON
"MUCH ADO ABOUT NOTHING" serving men to the student body.
The Rose basketball team under
Rose students had an enjoyable Tau Beta Pi engineering fraternity Coach Jim Carr completed another
afternoon of culture on February 24, chose four pledges; John Gregory, successful season, with a record of
14 wins and 6 losses. In its first season as a member of the Prairie Conference, composed of eight teams,
Rose finished third with a record of
7 wins and 3 losses. Only McKendree
and Shurtleff boasted better records
in the conference.
About seventeen men made up this
season's squad, and the majority were
either seniors or freshmen. Four
seniors, Joe Buscher, Jim Matthews,
Harry Zorman, and Dick Green, who
were starters in most of the games
this year, will be greatly missed when
next year's season rolls around. Fortunately, however, eight lettermen
will be returning for next season;
they are Don Snape, a junior, who
was high scorer this year, Bob Young,
and Walt Johanningsmeier, sophomores, Bob Wertz, a freshman, and
the five freshman "B's", Bizal, Blair,
Bright, Brown, and Bloxsome.
Jim Matthews, veteran guard, folMilitary Ball — the climax of the Grand March.
lowed after Snape in the total score
Page 12
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By Wayne Mason, jr., e.e., Herbert Smith, jr., e.e.
Dave Hackett, jr., e.e., John Bloxsome, fresh.

column. Jim also was the most
accurate man at the foul line, ending
the season with a .892 percentage, by
hitting 58 out of 65 attempts. Don
Snape ranked seventh in individual
scoring in the conference, with a 15point per game average.
Co-captains Buscher and Zorman
of this year's team will be succeeded
next season by Snape and Young,
who were elected by the squad at
the end of the season.
Much credit should go to genial
Jim Carr for making a successful
basketball team out of a determined
group of serious-minded engineering
students, who play for fun and the
glory of "Dear Old Rose."
THE PROOF!
1953-1954 Basketball Scores
L 68-60
Concordia (Ft. Wayne)
67-41
W
Ill.)
At Concordia (Spring.
65-46
W
At Eureka
W 82-80
At Huntington
At Concordia (Fr. Wayne) W 53-52
65-44
At Harris Teachers
79-58
At McKendree
61-49
L
Earlham
W 77-58
Harris Teachers
W 75-63
At Principia
L 64-53
At Illinois College
71-37
W
Ill.)
Concordia (Spring.
64-57
W
At Blackburn
L 73-61
Shurtleff
W 69-65
Oakland City
W 64-62
Principia
W 76-56
Greenville
L 66-56
Blackburn
W 73-55
Illinois College
W 81-71
Eureka
1953-54
Standings
e
Conferenc
Prairie
Won Lost Pct.
.900
1
9
McKendree
.900
1
9
Shurtleff
.700
3
7
Rose
.600
4
6
Blackburn
.500
5
5
Greenville
.200
8
2
Eureka
.200
8
2
Principia
.000
Concordia (Spring.) 0 10
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HANS CHRISTIAN STRUM
On Monday, the first of March,
"Hans Christian" Strum who is perhaps better known as Uncle Bob to
his fellow squirrels began the first
in a series of lectures and discussions
which will be known henceforth as
"Uncle Bob's Story Hour". This
series which had its inauguration on
the aforementioned date, will take
place at approximately every Monday afternoon at 2: 30 P.M. for the
rest of the semester. The subject
range is to be broad according to
Uncle Bob and will include such
topics as "Little Joe" from Appleton,
literary works (predominately by
Thurber), and others. Upon checking with the Rose Polytechnic Institute library the writer was informed
that all copies of Mr. Thurber's
works were on loan, mainly to members of the Junior E.E. class. All
students and faculty members are
cordially invited to attend this series

which is open to the public as it
should prove to be interesting as well
as thought provoking.
STRUM WASHES CAR
Perhaps the biggest news break in
the history of Rose Polytechnic Institute occurred on Monday afternoon, the 15th of February. At approximately 1:30 P.M. Professor
Robert E. Strum, known more affectionately to his brother squirrels as
"The Dean", announced that after
months of ridicule and scandel he
had finally resorted to washing his
beloved Ford, which he claims to be
part of his soul. Also he reported
that in the near future missing
chrome and hubcaps would also be
replaced. It is suspected that this
earth shattering development was
brought about by the fact, that there
was to be circulated a petition demanding that the aforesaid car be
(Continued on page 32)

Rose Tech's Fighting Engineers end successful season.
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Whenever fastening problems arise...
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Consider ELASTIC STOP NUTS
LOOK FOR
THE RED
LOCKING COLLAR
It is threadless and resilient. Every bolt impresses
(but does not cut) its full thread contact in the
Red Elastic Collar to fully grip the bolt threads.
In addition, this threading action properly seats
the metal threads—and eliminates axial play
between bolt and nut threads. All Elastic Stop
Nuts—regardless of type or size—lock in position anywhere on a bolt or stud, maintain
accurate adjustments and seal against liquid
seepage. Vibration, impact or stress reversal
does not disturb prestressed or positioned settings.

Whenever fastening presents a problem —ESNA is ready with a quick
answer. More than 3000 types and sizes of self-locking vibration-proof
fasteners—plus the "know-how" of ESNA engineers—are available here
at ESNA.
ESNA has long been known as "design headquarters" for self-locking fasteners. Accepted by Army, Navy and Air Force, virtually every
aircraft built in the past decade has been Elastic Stop Nut-equipped. On
the railroads, in the oil fields, on automobiles and construction equipment, Elastic Stop Nuts manufactured to exacting quality control standards, are doing specialized jobs every day.
Be familiar with the design help ESNA offers. Write us for details
on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330
Vauxhall Road, Union, N. J.

ELASTIC STOP NUT CORPORATION OF AMERICA
HIGH
TENSILE

DESIGN
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Engineers of virtually EVERY
type are needed on the Boeing team
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Mechanical, electrical, civil, aeronautical — in fact, graduates in virtually
every field of engineering—find rewarding career opportunities here. There
are openings in design, research, in the
many phases of production, and for
physicists and mathematicians with
advanced degrees.
All engineering careers at Boeing
have one thing in common: they provide plenty of opportunity to get ahead.
Regular merit reviews are held. Advancement is keyed to your individual
ability, application and initiative.
The aviation industry offers you a
unique opportunity to gain experience
with new techniques and new materials.
It offers a wide range of application,
from applied research, to product design and production, all going on at
the same time.
What's more, you can expect longterm career stability in the aviation industry. Boeing, for instance, is now
in its 37th year of operation, and actually employs more engineers today than
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even at the peak of World War II.
Besides designing and building the
cr world's most advanced multi-jet aircz) craft (the B-47 and B-52), Boeing conducts one of the nation's major guided
missile programs, and such other projects as research on supersonic flight,
and nuclear power for aircraft.
Boeing engineering activity is concentrated at Seattle, Washington, and
Wichita, Kansas — communities with
a wide variety of recreational opportunities as well as schools of higher
learning. The Company will arrange
a reduced work week to permit time
for graduate study and will reimburse
tuition upon successful completion of
each quarter's work.
For full details on opportunities at
Boeing and for dates when interviewers
will visit your campus,
consult your PLACEMENT OFFICE, or write:

.4.

RAYMOND J. B. HOFFMAN, Admin. Engineer
Boeing Airplane Company, Wichita, Kansas

ArtirkoZ1V4ff
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D2
METHODS OF PRODUCTION
OF HEAVY WATER
Here is the production story of a
substance having a past as exciting
and as important as its future promises to be. Resembling something
which might be written for fiction,
the story of deuterium or heavy
water is a tale of atomic progress.
Before 1930, it was thought that
hydrogen had a definite atomic
weight; but with the introduction
of various devices for actually measuring atomic weights, discrepancies
in figures were noted. Some chemists
and physicists believed that hydrogen had an isotope which might, and
does account for the irregularities
in the numerical atomic weight. Urey,
an American chemist, proved in the
1930's, that there existed an isotope
of hydrogen, which was named deuterium. The regular hydrogen or
light hydrogen atom contains one proton in its nucleus, around which one
electron rotates; it has an atomic
weight of one. The deuterium atom
is made up of one proton and one
neutron in the nucleus and has one
electron orbiting about it. It has an
atomic weight of two. The discrepancies arose when better measuring instruments were perfected, and
the average weight became known
as one point five. Up to this time
isotopes had not had such a difference in atomic weight as compared with the original element; the
isotope deuterium is twice as heavy
as its regular atom hydrogen.
Because of the noted differences
in hydrogen and deuterium, and because of their ability to substitute
for each other in compounds, the
deuterium atom became useful as
a tracer substance in biological and
medicinal experiments.
Being present in the ratio of one
part in five thousand or more parts
of water, deuterium was hard to obtain. It could be electrolytically produced from water, however, and because of its demand was put into production at high costs. Rjukan, NorPage 16

way, containing the site of the
world's largest direct current electric
plant, answered the need for electricity in producing heavy water
commercially, and prompted the
building of a deuterium plant there.
Even then the cost of heavy water
was so enormous, only small quantities of it were produced. If water
is put into an electrolytic cell and
current is applied, oxygen and hydrogen dissociate, leaving behind the
heavy water in a water solution.
Through repeated processing nearly
pure heavy water can be formed—
up to ninety-nine per cent pure.
France secretly purchased one
hundred and sixty-five liters of
heavy water from Norway for experimental purposes shortly before
Germany started her push across the
continent of Europe. Just before
France fell, she sent the heavy water
along with two top atomic scientists
to England. This was about the only
deuterium left in the world, and was
worth its weight in gold. When Germany started work on an atomic
bomb, the Norwegian underground
sabotaged the Rjukan plant, thereby
giving the Allies the vital time
needed to start work on an atomic
bomb of their own.
Heavy water can be used as a
moderator along with carbon, water,
and beryllium to slow neutrons in
an atomic pile. It also has the advantage of being a good coolant as
well as having the property of not
absorbing the neutrons as other
moderators do; but at that time—in
the early 1940's—deuterium proved
unpromising because of its scarcity.
The allies, however, did put a deuterium program into effect; its longrange advantages as a moderator and
coolant were plainly seen. Heavy
water may be separated from normal
water and hydrogen gas by several
methods, including the electrolysis
of water, fractional desorption from
charcoal, fractional diffusion, fractional distillation, and a catalytic exchange of deuterium between hydrogen gas and water—the last two

By
Don Peters, fresh.
methods were used for atomic
weapons production.
Production of heavy water for
practicable use was put into effect
in 1944 by Du Pont, using a fractional distillation method similar to
that used for refining crude oil, because of the small difference in the
holing points of light and heavy hydrogen (212°F. for light hydrogen
and 214.6°F. for heavy hydrogen)
extensive distillation was required,
using large volumes of steam. It was
practicable only from the standpoint
that distillation methods were well
developed in this country.
The second large scale method of
production involved the displFcement of catalytic exchange of deuterium in hydrogen gas over a water
base with the hydrogen in the water.
Through this method (catalyst method), high concentrations of heavy
water were made available cheaply.
Water is allowed to cascade down
from the top of a tower through a
concurrent flow of hydrogen and
steam. At the bottom of the tower
hydrogen and oxygen are electrolytically separated from the water,
which now contains some deuterium
from the gas. The heavy water is
then allowed to continue through a
series of towers, until it is as pure as
possible. The oxygen is tanked,
while the hydrogen makes its way
back through beds of catalysts before being bubbled into the cascading
water, thus completing the cycle.
This is a physical means of producing deuterium except for the electrolysis; whereas distillation is a
chemical means.
The story is not yet complet; with
the ending of the war, with the subsequent improved bomb test, and
with the atomic industry's interest
in peaceful atom adaptation, heavy
water has just started on the road of
atomic progress. Its use in biological,
medicinal, and other scientific fields
is beyond imagination. We will hear
of deuterium many times in our
future—in all fields of science, in all
modes of living.
THE ROSE TECHNIC

It "babies" giant steel coils to
boost yield •••cut waste

Link-Belt down-tilter lifts coils from doublestrand roller chain conveyor, turning them
900 onto -troughed gravity rolls.

Another example of opportunities
for engineers at LINK-BELT
The facility to handle large coils of
steel strip efficiently is responsible
for much of America's ever-increasing rate of steel production. Specialized conveying systems—designed,
built and installed by Link-Belt—
play an important part in this continuing progress.
Coils weighing up to 76,000
pounds can now be moved around
corners, up and down inclines. Auxiliary devices transfer the coils from
one conveyor to another . . . turn,
weigh, lower or tilt them—with improved safety and a minimum
amount of manual control—to match

the high capacity of modern new
mills.
Yet so gently is this done that
there's no scuffing of edges, no telescoping of coils. Yield is increased
because of lower scrap losses.
Steel is just one of the many important industries served by the engineers of Link-Belt.If you're interested
in opportunities with a company
whose stability and growth are rooted
in every important phase of our nation's economy, write for 12-page
illustrated booklet at right. You are
also invited to visit one of the LinkBelt plants listed here.

One source ... one responsibility
for conveying and power transmission machinery

This booklet may influence your entire career.
"An Introduction to
Link-Belt"answers questions an engineering
graduate must ask about
the company he goes to
work for. It sets forth
Link-Belt's scope and
operating policies . . .
describes opportunities
in varied phases of engineering.

LINK -BELT COMPANY
12.750-9
Executive Offices:
307 N. Michigan Ave., Chicago 1, Ill.
1116 Murphy Ave., S. W.
Atlanta
1201 Sixth St., S. W.
Cedar Rapids, Iowa
300 W. Pershing Road
Chicago 9
2410 West 18th St.
Chicago 8
3400 Walnut
Colmar, Pennsylvania
3203 So. Wayside
Houston 1
220 S. Belmont Ave.
Indianapolis 6
519 N. Holmes Ave.
Indianapolis 6
361 S. Anderson Ave.
Los Angeles 33
200
Lyndale Ave., N.
5
Minneapolis
2045 W. Hunting Park Ave.
Philadelphia 40
400 Paul Ave.
San Francisco 24
3405 Sixth Ave., S.
Seattle 4

The
MODULUS
St4

lite %diode ?Mild:

Editor Don Wood hard at
work at his thankless task of
producing a yearbook which
will maintain traditional standards.

"Thith ith a camwa." says Photo Ed. Bill
Johnson to a couple of his more promising
proteges.

I
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Don cracks the whip. Now and then its
necessary for the staff to do a little work!

I

THE ROSE TECHNIC

By
The Rose Technic
Photography Staff

Don and Bill double-team
one of the few students who
hasn't bought a Modulus. Have
you bought yours?

What is Frank doing, trying out skeleton
*keys?

I

I The men push to meet the April 15th
*deadline. BUY YOURS NOW!

MODULUS
6 OFFICE *
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74Ittittili IVewS
By Birt Kellam, soph., e.e.
'00 Leser, Henry, C.E., died on
February 18, 1954 in Indianapolis, Indiana.
1'J Stephenon, J. N., Ch.E., was
recently honored by the Canadian Pulp and Paper Association at
its annual convention in Montreal on
January 28th, by the presentation
of a Special Service Award. This
was in recognition of forty years of
distinguished service to the industry,
particularly in the promotion of education and accident prevention and
as editor of the "Pulp and Paper
Magazine of Canada" and of the four
editions of "Puly and Paper Manufacture."
15 Millette, Patrick L., E.E.,
passed away on February 24,
1954, in Chicago, Illinois.
'X27 Lyons, Eugene J., a nationtionally known public and
internal relations expert was recently appointed Assistant Postmaster
General, Bureau of Personnel. A
native of Colorado, Lyons was personnel vice-president, and a member
of the Management Committee of
Merck & Company, Inc., manufacturing chemists, prior to his appointment. He resided in Cansford, New
Jersey.
Lyons was born at Colorado
Springs on October 22, 1904. He
was graduated from the public
schools of that city and received a
basic engineering education at Rose
Polytechnic Institute. In 1926, he
entered newspaper work on the Moline, Illinois, "Dispatch," and served
as police reporter, telegraph editor,
and aviation editor until 1941, when
he joined the Curtiss Wright Corporation as public and Internal Relations Manager in St. Louis.
He served later as assistant general
manager of the Columbus, Ohio plant,
and then as Director of Industrial
Relations for the Airplane Division
of that corporation, with headquarters in Buffalo, New York. In
Page 20

1946, he joined Merck & Company,
Inc., at Rahway, New Jersey, as
Director of Industrial Relations, and
was made vice-president in 1949.
He was Chairman of the Personnel
Administration Committee of the
American Pharmaceutical Manufacturers Association, a member of the
personnal advisory council of the
National Industrial Relations Conference Board, and served on the
seminar faculty of the Industrial Relations Conference course at Princeton University. He also is a research
affiliate of the University of Minnesota Industrial Relations Center, and
was a member of the Social Security
Committee of the New Jersey State
Chamber of Commerce.
Lyons is the author of a number of
articles on public and industrial relations appearing in professional
magazines ,has been active in the
American Management Association
and served as a member of the faculty at the recent Industrial Relations
Institute sponsored by the National
Association of Manufacturers.
'30 Corp, James H., E.E., formerly
Senior Engineer at the Michigan Bell Telephone Company, has
transferred to the Bell Telephone
Laboratories as a member of the
technical staff. After two and one

Ralph K. Bennett

half months at the Laboratories
Headquarters in New York City, he
will leave March 13, 1954,for Denver,
Colorado, where he will serve as the
Laboratories representative and Field
Engineer with Mountain States Telephone Company and the Denver
Division of the American Telephone
and Telegraph Company Long Lines
Department.
'51 Ford, Paul Dean, E.E. formerly of the United States Navy
and stationed at the Hydrographic
Office in Washington, D. C., is now
working as an engineer for WTHI
radio station in Terre Haute.
Mr. Ford and a few associates
plan to open a new radio station here
in Terre Haute. The transmitter will
be a class 2, 800, K.C., 250 watt unit,
and will operate only in the daytime.
By this method the station will have
the use of a clear channel station reserved for Mexico "after hours."
However, during the day, the station
will be limited only by its power.
The station will not be affiliated with
any national network, but instead
will provide a great deal of music,
news, and local activities.
Mr. Ford was born at Annapolis,
Illinois, and received his early education at Flat Rock, Illinois. He started
to Rose in 1947, and while still attending school, started working for
WTHI in a part time capacity.
The construction of the new station will be under way as soon as
the construction permit is granted by
the F.C.C.
'52 Bennett, Ralph K., E.E., has
just graduated among 770 newly commissioned officers in the Naval
Reserve at Newport, Rhode Island.
Ensign Bennett has completed well
rounded courses in Engineering, Orientation, Naval Weapons, Seamanship, Navigation and Operations,
which qualifies him as a Junior
Officer aboard any one of the Navy's
floating or shore based commands.
THE ROSE TECHNIC

A CAMPUS-TO-CAREER CASE HISTORY

A
Second
Education
What makes a job hold its interest?
After working for three years,
Wylie Borum, E.E., '50, tells us
what has kept his interest alive.
(Reading time: 38 seconds)

He graduated from the University of Pennsylvania in
1950, but Wylie Borum's education still hasn't ended.
His job, be explains, has become his second education.
And this continuing process of learning has kept his
job interesting.
Wylie's first year at Bell Telephone Company of
Pennsylvania was spent as a student engineer, which
he feels was not only educational but extremely worth
while. For it was while he took this course that he
glimpsed the complexity of the business in considerable
detail. He worked in all departments — ran switchboards, climbed poles and even did a stint in the
Accounting Department.
Wylie discovered that there were many spots in the
telephone organization for engineers besides the General
Engineering Department. Even in Accounting — which
today is highly mechanized with things like Centralized
Automatic Message Accounting Machines.
Training finished, Wylie was assigned to the Manual
Equipment Section of the General Engineering Depart-

ment. His education continued. He found out, he
reports, that the dollar is an important part of engineering. In writing equipment specifications, he had to be
sure of reasonable cost as well as efficient operation.
There's a big difference, he discovered, in doing a
theoretical job in school and doing a job in which
costs are an important consideration.
Now Wylie has been promoted to the Plant Extension Engineering Group and still is learning. His
present job is co-ordinating plans for replacing the
last manual central office in Philadelphia with a dial
system. The cost will be approximately $1,500,000.
It's a big responsibility. But the Telephone Company puts capable young men on their own quickly.
Wylie Borum's job is with an operating company of
the Bell System. But there are also job opportunities
for engineers in Bell Telephone Laboratories, Western
Electric, and Sandia Corporation.

BELL TELEPHONE SYSTEM
MARCH, 1954
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Resecdicit awd 2setielopmefrd
By Bill Cade, soph., e.e.
A SABRE FOR STUDENTS
A two-seat trainer version of the
Korea-famed Air Force F-86 Sabre
Jet capable of exceeding the speed of
sound in a dive is undergoing flight
evaluation by North American Aviation's engineering flight test section.
The swift prototype is the nation's
first trans-sonic trainer, and is designed for advanced pilot training in
high speed flight, gunnery, and dive
bombing.
In building the trainer, North American engineers added a tandem
cockpit, dual controls and a duplicate instrument panel to the original
installations of the Air Force F-86F
fighter-bomber.
Only two modifications to the F-86F
airframe were necessary to compensate for the additions. The fuselage
section between the nose and wing
roots was extended 63 inches and the
35 degree swept back wings were
moved forward eight inches.
A proven airframe was used for
conversion to a high speed trainer to

reduce costs of development and production and to provide a ready store
of spare parts and trained maintenance personnel.
Like its predecessor, the transsonic trainer is powered by a G.E.
turbojet engine with over 5800 pounds
thrust. The engine is anti-iced and
consumes fuel at a relatively low
rate.
The trainer has retained most of
the performance characteristics of the
original F-86F. It is rated in the 650
miles per hour class, has a maximum
service ceiling of 45,000 feet and a
combat radius of over 600 statute
miles.
In converting the F-86F to the
trainer engineers returned to the
slotted leading edge of earlier Sabre
models. The moveable edge reduces
stalls at low speeds and allows the
trainer to make slower landings.
The F-86F Sabre Jet fighterbomber entered the Korean War during the late months of the conflict.
It was credited with boosting the ratio

New! A two-seater Sabre
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of "kills" over the Russian-built MiG15 to an astonishing 14 to 1 at the
end of hostilities. The F-86F also performed long range fighter-bomber
strikes and was used as a dive bomber
in support of frontline troops.
ISOTOPES OF RARE EARTH,
GADOLINIUM, SEPARATED BY
CALUTRON
The natural isotopes of the rareearth element, gadolinium, are being
separated for the first time in a mass
spectrograph, or calutron, by the Oak
Ridge National Laboratory, according
to an announcement made by C. P.
Keim, head of the Stable Isotope Research and Production Division. The
calutron is an adaptation of equipment used during World War II for
separating U-235 by the electromagnetic process. Oak Ridge National
Laboratory is operated by Union
Carbide and Carbon Corporation for
the Atomic Energy Commission.
Isotopes of gadolinium are separated by heating gadolinium chloride
to about 1500 degrees Fahrenheit,
decomposing the molecules and converting the gadolinium atoms to positively charged ions by bombardment
with electrons of a few hundred volts
energy, accelerating these ions by art
electric field of about 35,000 volts so
as to propel them across a magnetic
field where they are constrained by
the field to a circular path of travel.
The radii of travel of the isotopes are
proportional to the isotope weight.
After these isotope ions have gone
half way around the circle they are
captured in collectors placed at such
positions to intercept the isotopes of
different weights.
Gadolinium is of great interest in
the field of nuclear physics because
some of its isotopes have extremely
high absorption cross sections for
neutrons.
(Continued on page 34)
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This is
fields injust one of
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CAREERS Onion
WITH
Carbide
OPPORTUNITY

It takes tons and tons of materials
to fill the prescriptions that give strength and stamina to the steel you use
THE STEEL that's everywhere—in your automobile, in
trains, machines, and buildings—is stronger and more
enduring because it has been treated with special
"vitamins and tonics."

STEEL GETS ITS VITAMINS from the industry's
"drugstores"— the plants where alloying metals are
made. Here, prescriptions usually call for ingredients
by the ton. Their huge "mixing bowls" are white-hot
electric arc furnaces, in which temperatures reach over
3;500 degrees Fahrenheit.
These alloying metals are refined and concentrated
forms of both rare and common metals. Among them
are chromium, boron,silicon, tungsten, columbium,and
vanadium. Individually, or together, they give steel durability, toughness, hardness, rust and corrosion resistance, and other special qualities. Chromium, for example, is the secret of making steel stainless.

VARYING COMBINATIONS of these and other
alloys are added to every ton of molten steel produced
today. Without them we wouldn't have the hundreds
of different kinds of steel that do so much for all of us
in so many ways.
MORE THAN 50 ALLOYS—The people of Union
Carbide pioneered in the development and production
of alloying metals. They produce more than 50 different
alloys for steel and other metals that go into products
that serve you.
STUDENTS AND STUDENT ADVISERS: Learn more about career

opportunities with Union Carbide in ALLOYS,CARBONS,CHEMICALS,
GASES, and PLASTICS. Write for booklet K-2.

UNION CARBIDE
AND

CARBON CORPORATION

30 LAST 42ND STREET

11111

NEW YORK 17, N. Y.

In Canada: UNION CARBIDE CANADA LIMITED

UCC.'s Trade-marked Products include
ELECTROMET Alloys and Metals
HAY NES STELLITE Alloys
ACHESON Electrodes
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BAKELITE, VINYLITE, and KRENE Plastics

PRESTONE Anti-Freeze
NATIONAL Carbons
DYNEL Textile Fibers
PYROFAX Gas PREST-O-LITE Acetylene UNION Carbide
LINDE Oxygen
EVEREADY Flashlights and Batteries
SYNTHETIC ORGANIC CHEMICALS
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By Carson W. Bennett and Nina J. Mahaffey
"After all, the real test of a book's
worth is whether it renders a service
to humanity or exploits it."
Senior Spring, a novel, by C. G.
Lumbard.
Steve Burnett may look like other
college seniors you've seen boiling
along the highway in an antique Ford
sedan, but Steve, when you get to
know him, is really different. For one
thing, he's not only pretty darn funny
—he's smart. This is a boy who does
not miss a trick: what you might call
an amused observer. Now if you were
to tell him that he is the Voice of
His Generation, he would probably
die laughing, but in a way that's
what he really is. He belongs to the
generation that came of age after
World War II, the generation whose
mother was a flapper and whose father was a sad young man. Steve's
favorite extracurricular activity, Cassy Kane, is a thin, dark, puzzling sort
of girl—good-looking but not a candidate for top spot on the float in the
Homecoming parade. In fact, men do
not hover about Cassy like moths
about a flame. She scares them. But
she doesn't scare Steve. They're fine
together, because both are pretty
worldly people; in different ways,
though, and for different reasons—
in Cassy's case, for reasons which
suddenly wreck their undergraduate
idyl and confront both of them with
some frightening adult-world facts.
This is their story, told by Steve. It's
a serious story—being young, in love,
and against the world is serious business—but there is laughter in the
darndest places, where you'd never
expect it. Also, you are likely to
recognize a few people in this story
and to get to know them better. Yourself, for instance.
But We Were Born Free, by Elmer
Davis.
With the trenchant wit, the pointed
understatement, the felicitous phrase,
the illuminating allusinon that is a
part of everything he says or writes,
Elmer Davis has thrown himself into
Page 24

the fight for independent thought. His
attack is hot, his dander is up, but
always his reasoning is clear and cold.
He calls us to a rallying point of
horse sense and courage. For it is
fear, he says, fear of the very principles on which our government was
founded, that now animates the investigating committees of McCarthy
and others as it did McCarran's committee in his palmy days. And without fear or favor Mr. Davis exposes
the posturings of these committees
and the ex-Communist puppets who
dance before them trying to put history into Doublethink.
He reduces to an absurdity the
Bricker Amendment, that attempt to
improve on the Founding Fathers
which is based not only on fear of
our government's basic principles but
on fear of our government itself. If,
he says, we should have a Bricker
Amendment to say that the Constitution means what it says, should we
not have an amendment to the
amendment to say that the amendment means what it says?
Are we in danger? Yes, Mr. Davis
replies, we are indeed in danger. We
are threatened from without by the
Communist imperialism of the Russians, and from within by the forces
(Mr. Davis names them) that, in the
name of anti-communism, attack independent thought and call anyone
who disagrees with them Communist.
It is freedom of the mind, it is the
right of dissent and the exercise of
that right, that make us worth saving.
If we let ourselves be frightened out
of that freedom, Mr. Davis declares,
we shall not be worth saving and shall
not be saved. Let us meet those dangers to liberty,from without and from
within, boldly. Our government was
not established by cowards, and cowards will not preserve it!
This book is not an abstract treatise. It is current history and personal
reporting. It is packed with lively
illustrations. It is written in the
style—vigorous, ironic, witty—that is

Mr. Davis' hallmark.
The Conquest of Everest, by Sir
John Hunt.
In this book, Sir John Hunt, leader
of the British Expedition, gives the
complete, authoritative, and deeply
moving story of that great undertaking. He tells of the preparations,
the painstaking effort to foresee every
contingency, and the valuable data
gained from other, often ill-fated expeditions in the past. Against that
background, Sir John Hunt has written an unforgettable chronicle of the
struggle of men against a mountain.
As the narrative reaches its climax,
Sir Edmund Hillary gives his own,
personal account of the final assault
on the summit of Everest.
For years men have been trying to
climb the highest mountain in the
world. Many have lost their lives,
others have been critically injured.
So hazardous were these undertakings, so often were they met by defeat and misfortune, that finally the
very attempt began to take on a legendary quality. Mount Everest befortitude and endurance of even the
came the unattainable, beyond the
hardiest mountaineers. Sir John
Hunt's story of its conquest is told
simply, without embellishment. But
the drama is there—the comradeship,
the teamwork, and persistent courage that resulted finally in success.
It is a story of men working together,
planning together, facing the rigors
of constant danger, and of an altitude
so high that the rarefied air was almost impossible to breathe. It is the
story of a lonely fight, carried
through to a courageous finish. And
the reader, following the day-by-day
history of this great adventure, begins
to understand the answer of a famous
mountaineer who, when he was asked
why he wanted to climb Mount Everest, answered simply, "Because it is
there." Because it is there, a challenge, high and impervious, waiting
far above the earth for some man,
S2
finally, to attain the summit.
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Brig. General David Sarnoff, Chairman of the Board, Radio Corporation of America

Sees No.1 wish come true!
Television Tape Recording
by RCA Opens New Era of
Electronic Photography
In 1956, RCA's General Sarnoff will
celebrate his 50th year in the field of
radio. Looking ahead to that occasion, three years ago, he asked his
family of scientists and researchers
for three gifts to mark that anniversary: (1) A television tape recorder,
(2) An electronic air conditioner, (3)
A true amplifier of light.
Gift No. 1—the video tape recorder—
has already been successfully demonstrated, two years ahead of time! Both
color and black-and-white TV pictures
were instantly recorded without any photographic development or processing.

You can imagine the future importance
of this development to television broadcasting, to motion pictures, education,
industry and national defense. And you
can see its entertainment value to you,
in your own home. There the tape equipment could be used for home movies,
and—by connecting it to your television
set—you could make personal recordings
of your favorite TV programs.
Expressing his gratitude for this"gift,"
Gen. Sarnoff said it was only a matter of
time, perhaps two years, before the finishing touches would bring this recording system to commercial reality. He
described it as the first major step into
an era of "electronic photography."
Such achievements as this, stemming
from continuous pioneering in research
and engineering,make"RCA"an emblem.
of quality, dependability and progress.

INTRIGUING OPPORTUNITIES FOR
GRADUATING ENGINEERS
You're sure to find the exact type of
challenge you want in Engineering Development, Design, or Manufacturing at
RCA. Men with Bachelor's, Master's or
Doctor's degrees in EE, ME,IE or Physics are needed. You'll find your optimum
career work among the hundreds of products RCA produces for the home, science, industry and Government.
If you have the necessary education
and experience, you will be considered
for a direct engineering assignment. Otherwise, you'll participate in our Specialized Training Program, in which you
can explore RCA's many interesting engineering operations for a full year.
Your rapid professional advancement
is enhanced at RCA by the free flow of
engineering information.
Write today to: College Relations,
RCA Victor, Camden, New Jersey.
Or, see your Placement Director.

RADIO CORPORATION OF AMERICA
World leader in radio—first in television
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To be a successful eng:neer,
above all you must
know how to cut costs

SIMPLE DESIGN CHANGE
TO STEEL CUTS COST
FROM $1.15 TO 310
EFORE any product design is
accepted, the manufacturer asks,
"Can it be built for less money?" Unless your designs pass this test they
are likely to be rejected.
Knowing how to use welded steel
gives you the advantage in developing any product for lowest cost manufacture. That's because steel is three
times stronger than gray iron, two
and one half times as rigid, and costs
only a third as much per pound.
Therefore, where stiffness or rigidity
is a factor in a design, less than half
the material is necessary.
Here, for example, is how one resourceful engineer put these qualities
.to work:

B

Fig. 1. Traditional Construction. Machine foot.
lever, 10 inches long,
weighs 6 pounds. Cost
with broached keyway
is $1.15.

Fig.2.Simple Steel Design
Costs 41% Less. Can be
built by the shop with
only saw and shears.
Weighs 2.7 pounds.
Costs 68e complete
with keyway.

Fig. 3. Saves 53% Cost
by forming lever arm and
pad as integral piece from
10 gauge metal.Weighs
2.5 pounds.
Costs 54t.

Fig. 4. Saves 73%,Eliminates Broaching.Hub with
integral key is produced
by stacking stampings
in assembly. Arm is
10 gauge, brake
formed and welded
to hub. Cost is
only 310. Weighs
2.2 pounds.

Back up your engineering training
with latest information on welded
steel construction.Bulletins and handbooks are available to engineering

students by writing

THE LINCOLN ELECTRIC COMPANY
Cleveland 17, Ohlo
THE WORLD'S LARGEST MANUFACTURER OF
ARC WELDING EQUIPMENT
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ALPHA TAU OMEGA
After a very successful rush Alpha
Tau finds itself the proud possessor
of eighteen new pledges. Congratulations to Dave Thomas, Jack Foltz,
Bob Burtner, Ron Frieberger, Len
Arnold, Dave Flanigan, Jim Wier,
Brian Bently, John Bloxsome, Jay
Stevens, Dale Smith, Jim Griffith,
Timmy Tiermenstien, Bob Travis,
John Cordill, Ron Merideth, Jim
Martin, and Pete Lanham.
The following week a dinner was
held in honor of the new pledges. The
food was as delicious as ever, in spite
of the record number of engineers
who filled tables in the dining room,
hall, and living room.
Many thanks to the Mothers Club
and to Mrs. Kress Reed who, in the
absence of our house mother, gave
us immeasurable help during the
rush weekend and the pledge banquet. Kress, who is our house
mother's daughter, has been feeding
the Taus for several weeks now. We
certainly appreciate the way she has
stepped into her mothers place.
Art Masters
LAMBDA CHI ALPHA
To Jim Calabro from the entire
chapter: GET WELL SOON!
Theta Kappa Zeta has experienced
one of its finest rush programs and
is proud to announce the names of
20 new pledges — John Bizal, Jim
Blair, Bob Bright, Harold Brown,
Don Calvert, Fred Goetsch, Chalon
Harris, Bob Hinshaw, Bob Letsinger, Gerry Mattern, Jack McDonald,
Bill Payne, Ed Pugh, Jim Roach,
Gerry Rose, Bob Scofield, Jack
Shumate, Don Simpson, Bill Small,
Tim Zimmerman.
The chapter
strength now stands at 35 actives
and 22 pledges.
The pledges have elected Bill
Payne as pledge president; John

Bizal, sec.-treas.; and Don Simpson,
social chairman. The pledge class is
currently planning a Pledge Dance
for actives and pledges.
McCormick's Creek State Park
was the site of a recent chapter
picnic. Jim Lott supervised the
event by remote control. A good
time was had by an estimated 70
actives, pledges, and dates.
At the recent Rose Honor Assembly Dave Hackett was tapped by Tau
Beta Pi, while Honor Keys were
awarded to Gerry Rose, George
Ross, and Ron Smith.
Romance department: due to unpredictable complications, this department is hereby dropped!
Ron Smith
SIGMA NU
Rushing was a success with Beta
Upsilon pledging thirteen worthy
men. Those pledged were: Stanley
Aebersold, Ronald Beck, Donald Carrell, Carl Cunningham, Richard
Hirst, Gilbert Kovener, Richard
Light, Ronald Mitchell, David Moeller, Barton Richardson, George
South, David Wallace, and Robert
Woldstad.
Sam Kowal recently became an
active.
In a campaign to beautify the
house, new furniture has been purchased. For the living room, oldEnglish style furniture and a new
rug have been acquired. Several
dining room tables are recent additions. Also, rubber runners have been
placed in strategic places on the
first and second floors.
Three of last years graduates were
at the house recently. All three
men, Harry Badger, Sam Wooley,
and Ric Werking, are being commissioned in the Armed Forces.
Owen March
THE ROSE TECHNIC

Future of Automatic Controls brings new opportunities for
engineers and scientists at Honeywell
As science advances, and as our country continues to develop its industrial
might, the business of automatic control gets bigger and increasingly important.
For the prime force behind the 20th
century revolution has been and will
continue to be automatic control.
So at Honeywell, leader in this field
for over 60 years, it of course means a
bigger, more exciting, more challenging job ahead —all of which adds up to
greater opportunities for engineers and
scientists.
And that's why we're always looking
for men with ideas and ambition to
grow with us.

Here at Honeywell one out of ten
employees is engaged in research and
engineering activities.
Shown below is part of our Aeronautical Division's analog computing
equipment, which helps our research
engineers to develop and simulate
flight tests on automatic controls for
aircraft. It's typical of work being done
by all of the company's eight divisions
in plants across the country.
So if you're an engineer or scientist
and like to use your imagination freely
in such fields as electronics, hydraulics,
mechanics, chemistry, physics, and a
wide variety of others, be sure to send
in the coupon below.

America lives better — works better —with Honeywell controls.

WAINNEAPOLIS11

oneywe
-ftTust tA,
H
HONEYWIll
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MINNEAPOLIS-HONEYWELL REGULATOR Co.
Personnel Dept., Minneapolis 8, Minnesota
Gentlemen: Please send me your booklet,"Emphasis on
Research" which tells more about engineering opportunities at Honeywell.
Name
Address
City

Zone

State
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As was previously stated, the road- This step is heavily refrigerated. The
block in the way of hydrazine pro- sodium hypochlorite reacts with a
duction was the adding of energy small amount of ammonia, as the
Aleite Chemical QiCad
while refrigerating the system. Ras- equation below illustrates, to form
chig's process uses straight chemical some monochloroamine:
reaction under refrigeration. The lit- Na0C1 ± NH3 = NH2C1
NaOH
(Continued from page 11)
tle energy that is available is used to As the solutions circulate into the
make a small amount of hydrazine. second refrigerated chamber, the
Chemical reactions under refrigera- monochloroamine and the sodium
to the system and at the same time tion usually proceed very slowly, if hydroxide from the above reaction
refrigerate the entire unit to prevent at all, and result in extremely low react with some more ammonia to
decomposition of the product. The so- yields. In fact, the solution leaving form salt, water, and, finally, a small
lution to this problem will be dis- the first reaction chamber in a hydra- amount of hydrazine. The equation
cussed later.
zine plant is less than one percent below illustrates this step:
NaOH + NH,=NH4 +
The large increase in molecular hydrazine.
NaC1 + 1120
energy is used to form a strong bond Raschig Process
between the nitrogens. The hydroBecause of the vast amounts of raw Some of the hydrazine immediately
gens swinging from the ends of the materials necessary to produce even decomposes, but the solution leaving
molecule are held only loosely; there- a small amount of N2H4, it is for- the second chamber is about two perfore, any one or all of them can be tunate that they are among the cheap- cent N2114. Also present in the exit
replaced fairly easily. Compounds est available, chlorine, sodium hy- solution is a certain amount of sodium
chloride and, of course, the carrier,
made by replacing these hydrogens droxide, and ammonia.
will be infinitely more useful for
Before getting to the first reaction water.
Equations (1), (2), and (3) despeacetime purposes than hydrazine chamber, the chlorine and sodium hyitself.
cribe
each step of the production.
droxide are reacted to form sodium
Equation
(4) is the over-all equation,
hypochlorite as shown:
COMMERCIAL PRODUCTION
of
sum
the first three:
the
2NaOH ± C12 = Na0C1
NaCl
The final test of any new compound
2NaOH
±
C12
2NH3 = N2H4
+H20
is whether or not it can be produced
2NaC1
2H2
0
Sodium hypochlorite is a good
on a large scale at a price that is at- bleaching agent; it is found in such
The small amount of hydrazine
tractive to would-be purchasers. Ex- household preparations as Chlorox produced, now stable in water solucept for Germany's wartime cost-no- and Purex.
tion, leaves the refrigerated section.
object production, hydrazine required
The sodium hypochlorite solution The sythesis is now complete.
more than sixty years to pass this then enters the first reaction chamber
Whether or not a certain process
test.
along with a huge excess of ammonia. makes money often depends on how
efficiently unused or reusable materiWeed Killers? Life Savers? Rocket Fuel??
als are recovered from the system. In
this respect hydrazine production is
typical of the chemical industry.
A huge excess of ammonia must
be present in the system or unwanted
. rei4
products result. However, once the
'I
solution has left the synthesis secMIV • 1,
b.. mi ilk I!
tion, the excess is not need; it is
Add ilk
1'
driven off by heat and recycled to the
4.71V710.11111.
first
reaction chamber. In this way,
I
once the unit has been started, it is
necessary to add only the small
amount of ammonia that actually reacts.
The resulting ammonia-free solution goes to an evaporator where the
hydrazine and some water are boiled
off. The strong sodium chloride solution left behind is pumped to another
recovery section where, by electrolysis, the sodium and chlorine can be
separated. The chlorine goes back to
(Continued on page 30)
4Chagelte
0
1
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Another page for

YOUR BEARING NOTEBOOK
How to speed production of high
precision jet engine parts
Engineers had the problem of designing a turret lathe
that would machine a stainless steel jet engine part having
a very complicated shape. And the part had to be produced in volume—yet with extreme precision. Naturally,
they had to be sure the lathe spindle would be held rigid.
To solve their problem, they mounted the spindle and
gear train on Timken® tapered roller bearings, eliminating spindle vibration and chatter,insuring high precision.

Here's how TIMKENR bearings
maintain spindle rigidity
Timken bearings hold spindles in rigid alignment
because line contact between rollers and races gives
spindles wide, rigid support. Because the tapered
design of Timken bearings lets them take radial and
thrust loads in any combination, deflection is minimized, end-play and chatter eliminated. Spindles
maintain their accuracy, year after year.

Want to learn more about
bearings or job opportunities?

TIMKE
TAPERED ROLLER BEARINGS

Many of the engineering problems you'll face after
graduation will involve bearing applications. For help
in learning more about bearings,
write for the 270-page General Information Manual on Timken bearings. And for information about the
excellent job opportunities at the
Timken Company, write for a copy
of "This Is Timken". The Timken
Roller Bearing Company, Canton
6, Ohio.

NOT JUST A BALL 0 NOT JUST A ROLLER ED THE TIMKEN TAPERED ROLLER cED
LOADS OR ANY COMBINATION
BEARING TAKES RADIAL AND THRUST
MARCH, 1954
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recently opened a three-million dollar
plant at Lake Charles, Louisiana;
had previously used a plant at
they
Alew eitemical gian-1
Niagara Falls. Even in construction
(Continued from page 28)
of the new plant, which, according
to reports, will be the first to produce
hydrazine on a ton basis, the compthe first reaction chamber; the soany showed a healthy respect for
dium is used to make more sodium
hydrazine's unpredictable nature;
hydroxide. The making of sodium hythey separated various sections of the
droxide results in the evolution of
plant with concrete bulkheads to
heat which can be used by the evaplimit damage in case of explosion.
orators.
The company uses the Raschig proThe solution which boiled off from
cess, refined by important improvethe first evaporator, while stronger
ments made by American engineers.
than originally, is still only ten perThe other American producer, the
cent hydrazine. It is pumped to a
first to make hydrazine in this counseries of columns where, by carefully
try, is the Fairmount Chemical Comcontrolled distillation, it is concenpany of Newark, New Jersey. In their
trated to about sixty-five percent.
newly-completed Newark plant, FairCaustice dehydration is then emmount uses a slightly different set of
ployed resulting in a solution which
raw materials than Matholin. In
is ninety-six percent hydrazine.
place of ammonia, Fairmount uses
United States' Production
usea, CO (N1-1.)).,°. The over-all equaAt the present only two companies tion for the synthesis then becomes
in this country are engaged in the equation (5) below:
production of hydrazine.
CO(NFL)o
Na0C1 + 2NaOH
The largest producer is the Matho-1- NaC1
Na.,CO.,
-1lin Chemical Corporation. Mathclin
ILO

c11011:420

Back when hydrazine was being
produced only for laboratory use, it
is estimated that the chemical cost
fifty dollars a pound. By 1952 the
price in this country had fallen to
about five and a half dollars a pound.
In March of 1953 both Matholin and
Fairmount announced hydrazine
price cuts of up to forty percent; the
price now stands at just under three
dollars a pound. Matholin officials
believe further improvements will
bring the price down to about fifty
cents a pound.
What do these price cuts mean?
They mean that production is increasing steadily, and, although mos'
hydrazine goes for military purr.oses
at the present time, it will soon be
available in quantity and at low cost
for the manufacture of the more useful derivatives of hydrazine.
Future Production
The chemical industry is always
looking for ways to improve production and, hence, lower prices. The
Raschig process now employed is expensive and has certain other draw(Concluded on page 36)

Experience
is a great teacher
but. .
you can learn more
from books
cheaper and faster

•LEROY* Lettering equipment is standard in drafting rooms
everywhere. No special skill is needed for perfect, regular
lettering and symbol drawing. There are LEROY templates in
a variety of alphabets and sizes, as well as for electrical,
welding, map, geological, mathematical and other symbols
*Trade Mark®
that the draftsman needs.

KEUFFEL & ESSER CO.
EST. 1867

NEW YORK • HOBOKEN, N. J.

Chicago • St. Louis • Detroit • San Francisco • Los Angeles • Montreal
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Order your books through

Rose Polytechnic

Drafting,
Reproduction and
Surveying Equipment
and Materials,
Slide Rules,
Measuring Tapes.

Book Store
/
1
4
THE ROSE TECHNIC

THE DU PONT

DIGEST

What do YOU look for in an employer?
Undoubtedly, you'll want most of the following characteristics:
satisfaction—the
1. Job
chance to do work you really enjoy.
2.Recognition—the assurance that good work will be noticed, appreciated,
and properly rewarded.
3. Opportunities for advancement—a growing company can provide them.
4. Security—the knowledge that a company is both stable and progressive.
5. Pride—a feeling that your company is respected by the public and produces
goods which contribute to a better way of life.
6. Good companionship—a factor which contributes greatly to happiness on
the job.
7. Good pay—not in salary alone, but also in terms of vacation plans, pensions,
and other benefits.
8.Safe working conditions.
How can you obtain this kind of information in advance?
One of the best ways is to discuss the matter with an acquaintance already
working for the company you are considering. You will also find it helpful to
consult your college placement officer, your professors and company representatives visiting your campus.
The selection of an employer is one of the most important decisions you'll
make. It justifies considerable thought and effort.
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SOON AVAILABLE for student ASME chapters and other
college groups,a 16-mm.sound
colormovie —"MechanicalEngineering at Du Pont." Fcr
further information, send post
card to E. I. du Pont de Nemours & Co. (Inc.), 2521 Nemours Building, Wilmington,
Delaware.
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BETTER THINGS FOR BETTER LIVING
...THROUGH CHEMISTRY

Watch "Cavalcade of America" on Television
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Indiana, then presented the new
The hobby started in 1930 when a
colors to the Battalion.
group of Englishmen set up a small
Shown in the photo below is the shop to manfacture more realistic toy
(Continued from page 13)
Cadet Battalion, under the command trains. This idea spread over all of
moved to the far end of the parking of Cadet Lieutenant Colonel Robert Europe, and soon those master toylot because of the depreciation effect Steinhauser, Terre Haute, forming makers, the Germans and Swiss were
that it was having on nearby vehicles. the ceremony with the colors in the manufacturing exact duplicates of
front of the Rose Rifles and the European trains. A standard had been
Band.
set up whereby 7mm. on the model
ROSE TECH ROTC AWARDED
represented 1 ft. on the real train.
NEW COLORS
THE ROSE RAILROADERS
Here in America the idea caught
Many of us can remember setting
The Rose Polytechnic Institute
on and spread, but very slowly at
ROTC Battalion was authorized new up the circle of track at Christmas
first. There were no manufacturers to
colors, to replace the colors carried time, and watching the trains going
offer car kits, track, or buildings. At
by Rose Poly cadets for over 30 round and round. Many of us can
first everything was built from
years, at ceremonies in Terre Haute probably remember Dad bringing
scratch; the cars were made of old
during Armistice Day Parade last home that first set of trains for our
cheese boxes; the track was made of
November.
birthday and then shooing us away
tin
strips; and the locomotive was
Colonel Frederic B. Mann, Chief, when we tried to run them.
made
from tin cans. Then in 1933, at
Indiana Military District, Fort BenToday many men enjoy running
Century
of Progress in Chicago,
the
jamin Harrison, Indianapolis, Indi- trains on home layouts. These are not
railroad
companies, the Pennthree
ana, retired the old colors from the the same toy trains that ran under
sylvania,
Illinois
Central, and the
Cadet Battalion and presented them the Christmas tree, but are instead
to Dr. Ford L. Wilkinson, Jr., Presi- exact duplicates of the real cars and Cheasapeake and Ohio, set up scale
dent of Rose Polytechnic Institute, locomotives. Many of these model model railroad layouts. These layouts
for retention among the school tro- builders are the same little boys who attracted so much attention that the
phies. Brigadier General William W. played under the Christmas tree; hobby spread like wildfire.
Today there are hundreds of manuDick, Jr., Commanding General, 31st others have been in the hobby since
facturers
supplying parts, kits, and
Division Artillery, Camp Atterbury, its infancy, twenty years ago.
tracks. There are thousands of model
The battalion prepares to receive new colors.
railroaders throughout America and
the world. Many of these model railroaders have banded together to form
clubs. These clubs offer more chances
of enjoyment of the hobby at less
expense to the members. Usually each
club has its own layout where members can come and run their own
equipment. Some clubs, like the New
York Society of Model Railroad Engineers, hold shows each year. Others
give their facilities to veterans' hospitals and orphanages.
Here at Rose a club has been started by a group of freshmen. Our meetings are not regular and we charge
no dues. We are banded together for
the mutual enjoyment of the hobby.
Right now we have no permanent
facilities for a layout, but we plan to
find space and start one as soon as
possible. The big problem facing the
club at present is lack of membership
Our first project is a display for
Engineers' Day. We plan to have an
operating layout which will form the
nucleous of the display. This display
will serve a two-fold purpose. First,
it will show the rest of the Rose stu(Concluded on page 36)
Page 32
THE ROSE TECHNIC

eamt2444 egaltoev

MOST OF THE RESEARCH WORK that led to the development of
Ultraforming —a more efficient and economical refining process— took
place in the Whiting research laboratories of Standard Oil, above.
Extensive studies in seventeen research-scale units demonstrated
the merits of cyclic regeneration.

Standard Oil scientists develop Ultraforming-the latest in catalytic reforming
After several years of research, Standard Oil
scientists have developed a new and important
refining process — Ultraforming.
The process is a better way of improving the
low-octane straight-run gasoline found in crude
oil. To make such gasoline suitable for present
day cars, refiners must change it into an entirely different material, which gives good antiknock performance. The change is known as
reforming.
Ultraforming is the last word in catalytic
reforming. It gives greater yields of higher
octane gasoline than were previously possible
and gets good results even with poor feed
stocks. In addition, it raises the yield of
hydrogen, an increasingly valuable by-product
of catalytic reforming.

Ultraforming units do not have to be shut
down when the catalyst begins to lose activity
through use. By a new technique, an improved platinum catalyst is regenerated to
maintain peak performance.
The advantages of Ultraforming over previous methods are so great that Standard Oil
and its subsidiary companies are building units
at four refineries. They will start operating
this year. The new process, of course, is available to the petroleum industry through licensing arrangements.
At Standard Oil, young engineers and chemists work with the stimulating knowledge that
they are participating in important and lasting contributions to the oil industry and to
their country.

Standard Oil Company

STANDARD")

910 South Michigan Avenue, Chicago 80, Illinois
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Re-lea/Leh and
gleuelepotent

Freitag-Weinhardt
Inc.
917 Eagle St.
PHONE C-2394

PLUMBING HEATING
AIR CONDITIONING
ALLEN I. WEINHARDT
CHARLES J. KANTMANN

•

Bring refreshment into play
have a Coke

-Coke" is is registered trode-ntork
BOTTLED UNDER AUTHORITY OF THE COCA-COLA COMPANY BY

COCA-COLA BOTTLING CO.
Terre Haute, Ind.
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(Continued from page 22)
The uses for gadolinium are for the
most part undeveloped because, like
most other elements of the rare-earth
group, gadolinium has not been available in adequate amounts to researchers for extensive study. The preparation of pound quantities of pure gadolinium isotope by the chemists as well
as the enrichment of its isotopes by
the calutron sicecialists will provide
gadolinium forms for widespread i esearch. Even valuable new radio isotopes may result from the use of separated stable isotopes as starting materials in the pile or cyclotron.
Gadolinium is the fourth rare earth
that has had its isotopes separated at
Oak Ridge National Laboratory;
cerium, neodymium, and samarium
have been previously processed. It
now appears that steady progress will
be made to the successful separation
in purer form of rare-earth isotopes.
This work is being done at Oak Ridge
National Laboratory, which is considered to be the leader in the field
of reactor development and technology, and the foremost producer of
stable and radioactive isotopes.
C. E. Normand and L. 0. Love are
directing the work of the calutron
forces in processing gadolinium
chloride. They are receiving the cooperation of the Isotope Chemistry
Group, headed by Boyd Weaver,
which is supplying the gadolinium
chloride.

He proposed that economical atomic power might be achieved by
"breeding" atomic fuel in the nuclear
reactor, or "furnace," then buring the
newly created fuel inside the furnace
without first having to subject it to
an expensive separation process.
Most proposals for civilian atomic
power involve such a breeding process in which forms of uranium and
thorium, not themselves able to release atomic energy, are converted
into other atomic fuels such as plutonium, inside a power-producing reactor. It is generally contemplated
that independent chemical separation
plants would extract this newly br:x1
fuel for future use, but the chemi2a1
process would add greatly to its cost.
As a possible means of reducing
the cost, Dr. Snyder suggested that
new fuel might be produced at the
heart of the power reaLtor, and
burned in place without further processing or handling.
In order to do this, he pointed out,
the original uranium and thorium,
from which the new fuel is bred,
would have to remain in the reactor
a long time, and the process operated
at the correct rate to maintain the
delicate balance of the chain reaction
which keeps the reactor running. In
addition, the material would have to
withstand the effects of atomic radiations produced in the power process.
"A liquid fuel, since it is not required to retain its shape or strength,
has the best chance of meeting these
requirements," he said.
Great progress is being made by
the Knolls Atomic Power Laboratory
toward building such an atomic
power plant for the U. S. Navy submarine "Seawolf."

PRACTICAL METHOD FOR
OPERATING ATOMIC REACTOR
A practical method of operating
an atomic reactor, which may bring IMPROVED ELECTROSTATIC
closer economical power from nuclear GUN IN WESTINGHOUSE
energy, was suggested by Dr. Thoma TELEVISION TUBES
M. Snyder, at the 1953 Conference on
A new electrostatic gun that imNuclear Engineering at the Univer- proves beam focus in electrostatic
sity of California.
television picture tubes has been deDr. Snyder is manager of the re- veloped by the Westinghouse Coractor section of the Knolls Atomic poration. The improved gun will be
Power Laboratory at Schenectady, used in all types of electrostatic teleN. Y., which is operated by the Gen- vision picture tubes manufactured by
eral Electric Company for the Atomic the company.
Energy Commission.
(Concluded on page 38)
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"We Hit the JackpotA;*
/4&
d&-ChimieA4, 6/1a1
C&e•/11

say N. W. MORELLI
Oregon State College, B.S.,M.E.—I950

and
E. R. PERRY
Texas A. & M., B.S.,E.E.-1950

HILE taking the course, two engi-

W neers developed a revolutionary new
circuit breaker mechanism.

"Our experience shows what can happen
if you work with people open to suggestion. We found men of this kind at AllisChalmers, and it has given us a special
pleasure in our job.
"We started out like most other graduates
with a hazy idea of what we wanted to do.
After working in several departments, we
requested that part of our training be at
the Boston Works of Allis-Chalmers,
where circuit breakers are made."
New Design Principle
"Circuit breakers soon became an obses-

sion with us, and we got the idea of designing a hydraulic operator and triggering mechanism for these breakers. Most
operators for big breakers are pneumatic.
"Unsuccessful attempts had been made
in the past by all circuit breaker manufacturers to build hydraulic operators.

that combined the best features of pneumatic and hydraulic operation. We call it
the Pneu-draulic operator. Engineers are
saying it starts a new era in circuit breaker
actuation.
"This fact is important to us, but it is
even more important to know that AllisChalmers Graduate Training Course is
full of opportunity .. . and as we found
out, there's opportunity right from the
start."

The important thing is that no one at
Allis-Chalmers said,'Don't try it—it won't
work.'"
Start New Era
"To make a long story short, our study of
the problem led us to the hydraulic accumulator and high speed valves being used
by the aircraft industry. These had not
been available when earlier attempts were
made to build a hydraulic operator. With
these highly developed devices to work
with, we were able to build an operator

Pneu-draulic is an Allis-Chalmers Trademark.

P.4

Facts You Should Know About the
Allis-Chalmers Graduate Training Course
mills, crushers, vibrating screens, rectifiers, induction and dielectric heaters,
grain mills, sifters, etc.

1. It's well established, having been
started in 1904. A large percentage of
the management group are graduates
of the course.
2. The course offers a maximum of 24
months' training. Length and type of
training is individually planned.
3. The graduate engineer may choose
the kind of work he wants to do: design,
engineering,research,production,sales,
erection, service, etc.
4. He may choose the kind of power,
processing, specialized equipment or
industrial apparatus with which he will
work, such as: steam or hydraulic,
turbo-generators, circuit breakers, unit
substations, transformers, motors,control pumps, kilns, coolers, rod and ball
Low-pressure spindle for a 120,000 kw
steam turbine generator. Said to be one
of the largest ever built in the United
States, this spindle is nearing completion
in the Allis-Chalmers West Allis shops.
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5. He will have individual attention
and guidance in working out his training program.
6. The program has as its objective the
right job for the right man. As he gets
experience in different training locations he can alter his course of training
to match changing interests.
For information watch for the AllisChalmers representative visiting your
campus, or call an Allis-Chalmers district office, or write Graduate Training
Section, Allis-Chalmers, Milwaukee I,
Wisconsin.

ALLIS-CHALMERS
...
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season. Hand de-tasseling will be a
thing of the past for hybrid corn
growers.
New e4emicai
Control is the keyword to maleic
(Concluded from page 30)
hydrazide spraying. Not enough gives
the information is not available, poor results; too much can cause
Matholin and Fairmount no doubt
death to the plant. But hydrazine
have research projects underway
desivatives are versatile; the next
aimed at increasing yields. Several
one discussed is literally a life-saver
other companies are also displaying
—for people, that is.
an interest in hydrazine and its deriIsoniacin Hydrazine
vatives.
This compound, INH for short,
Certain colleges and universities
caused
a stir of publicity two years
also have started projects. One of
ago
a number of advanced
when
these, Ohio State University, recently published an account of what may tuberculosis cases experimentally
be a new method of producing hydra- treated with the material miraculouszine commercially. The new method, ly showed remarkable improvement.
developed by Robert Mattair and The test cases had failed to respond
Harry Sisler, reacts chlorine directly to any other treatment. Since news
with ammonia. Whether or not it will of the experiment had leaked out
replace the Raschig process is uncer- prematurely, doctors were quick to
tain since research is by no means point out that, although excellent recomplete. The equations for this sults were obtained on the initial
trial, the tubercule bacilli soon demethod are (6) and (7) below:
veloped resistant strains, and re2NI-13 = NH.,C1
NH4C1
search
was far from complete. Later
NH.,C1
2NH3 = N.,H4
NI1C1
it was discovered that a combination
DERIVATIVES
The day is coming when hydrazine of INH and streptomycin, called
will not be the end product, but, streptohyrazide, was effective against
rather, the intermediate, followed by bacilli which could withstand either
a myriad of useful derivatives. We compound alone. Still, however, there
will then want hydrazine, not for looms the possibility of resistant
what it can do, but for what we can strains, and, as before, research is
do with it. Already scientists have far from complete.
Certain other derivatives are carryfound several derivatives which will
ing
on Hydrazine's life-saving work.
prove useful. Certain of these will be
Some
apparently reduce high blood
discussed below.
pressure, while others are used in the
Maleic Hydrazide
This compound has the ability to manufacture of vitamins and sulfa
limit growth of certain plants with- drugs.
out doing permanent damage. This The Future is Promising
characteristic, while present to varyTo describe in detail every importing degrees in a few other compounds ant derivative of the amazing comwith similar structures, is most pro- pound under discussion would renounced in maleic hydrazide.
quire somewhat more time than is
This compound was one of the first available, and the resulting paper
hydrazine derivatives to be made would, no doubt, take up several
available to the public. Under such volumes. However,let it be said again
names as Kem-Cut it was sold in that hydrazine's derivatives are many
1953 to control grass along walks. To and varied. One, benzene sulfonyl
control the grass, a weak solution is hydrazide, is a blowing agent; it puts
sprayed on in the spring, making the sponge in sponge rubber. Others
mowing necessary only two or three range from wonder drugs to plant
times a summer. Fruit growers can growth inhibitors and insecticides.
use the compound to slow down tree Still others, possibly with even more
blooming until all danger of frost is startling properties, are taking form
past. Berry growers, by controlled in the research laboratories. Hydraspraying, can lengthen the harvest zine is here to stay.
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eaiftpl44 Si4Ute
(Concluded from page 32)
dent body the fun and enjoyment
which can be had in model railroading. Second it will be an added attraction and an unusual one. We hope
that this display will help boost our
membership.
The club can also furnish some
good engineering problems. Most
branches of engineering can find a
correlated subject in model railroading. The Electricals would probably
be interested in the many problems
in electricity which confront a model
railroader. For instance, the power
supply of a model railroad is usually
12 volts direct current, which means
that all electrical accessories must
be designed to operate from this
current. There are switches to be
controlled, the direction and speed
of trains must be controlled. These
are the foremost electrical problems
confronting the model railroader.
There are also signals, relays, lights,
and special lighting effects to be
controlled. All these problems would
probably appeal to an electrical
engineer.
Most of the track, buildings, and
bridges are built on sound engineering principles. This fact should appeal
to civil engineers. Model trains must
have track to run upon, and good
track is a prerequisite for enjoyment
in operation. The bridges must be
built to support weights which, when
scaled down,are, in some cases, more
than the real bridge would have to
withstand. The buildings must look
realistic and substantial and not as
if they had simply been slapped together.
The mechanical engineer would
probably be interested in the details
involved in putting together a model
car or locomotive. The efficiency of
the many working parts; the reduction of friction on model railroad
wheels; and the increasing of the
pulling power of model locomotives
are all projects which would probably intrigue a mechanical. This, I
hope, shows that no matter what
branch of engineering you are in, you
can find some phase of model railroading to interest you.
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PRECISION

fabrication and

machining of stainless steel,
aluminum, titanium and other
high capacity metals to
your specifications
Twigg turns out difficult assemblies for jet and rocket
engines ... and for many other
products requiring lightness
with strength, high heat-andcorrosion resistance and precision workmanship.
Twigg can do it for you! We

IT

will fabricate and machine high
parts and assetnblies
to your precision and production requirements . . . or will
perform single operations for
you such as Nicro-brazing,
spinning, heat-treating, stress
relieving or tube bending.

capacity

Writefor our colorful new brochure,
`-Tscigg Can Do IC_ illustrating
our compkte facilities.

4111111111%.
INDUSTRIES
DEPT. A-12, BRAZIL. INDIANA

A swept-wing, single-jet airplane,
the RF-84F is a "symbol twin" of
20ecielopone4 Republic's F-84F Thunderstreak
fighter-bomber, with the "R" signifying reconnaissance, but radical dif(Concluded from page 34)
ferences in appearance, construction
and mission of the two planes prompThe smaller spot size produced by ted the Air Force to approve the new
the new gun gives greater resolution name and designation.
and finer definition. Tubes using the
The Thunderflash — now entering
gun show more detail in highlights
volume production along with the
while diminishing snow particles.
Thunderstreak—has air-intake ducts
Sharper focus also means the tube
located in the wing roots to permit inis a better performer in fringe areas.
stallation of a sweeping variety of
The new gun is less affected by
cameras in the nose. Its four .50 calivariation in anode and screen grid
ber machine guns for defense against
voltages, permitting the tube to mainenemy interceptors are mounted in
tain better focus over a wide range of
the wings. No further details of perfocus voltages.
formance or equipment are authorized for release.
USAF GETS NEW "THUNDERThe Thunderstreak has a single airFLASH" PHOTO FIGHTER
intake duct in the nose and mounts
Authorization by the U. S. Air four of six .50 caliber machine guns
Force of the name "Thunder-flash" for in the same area.
the Republic RF-84F high-speed,
The Thunderflash, like the Thunphoto-reconnaissance fighter and first derstreak, far exceeds the performdeliveries of the new plane were an- ance of the Korean battle-te
sted
nounced here today by Republic straight- winged Thunderjet
and was
Aviation Corporation.
designed specifically to meet the Air

ae,lea4c4 and

Camp Manitou for Boys

Force's need for a super-fast fighter
that can through sheer speed and
maneuverability slash into enemy
territory to obtain intelligence photographs. Ranking USAF combat generals repeatedly remarked on this
need during the Korean war.
An important utilization of the
Thunderflash was made known a few
months ago with disclosure by the
Air Force of "Project FICON."
In FICON,the Thunderflash teams
with the giant RB-36 bomber in an
aerial composite in which the bomber
becomes an aircraft carrier of the sky.
It launches and recovers the photo
plane by means of a trapeze mechanism which extends from and retracts
into the belly of the RB-36.
In this way the great*speed of the
Thunderflash, which has a range of
its own of more than 2,000 miles, is
given an assist by the 10,000-mile
range of the bomber. The fighter is
able to photograph almost any area
in the world by riding the "mother
plane" to the fringe of the target area,
taking off on its own, and speeding
back to the RB-36 for the journey
home.

ADVERTISER'S INDEX

PHIL BROWN, CAMP DIRECTOR
Advertiser

Located in the Georgian Bay region of Ontario,
Camp Manitou offers your boy eight wonderful
weeks of outdoor living. Send us your boy and
we will train him in all athletics, woods-lore,
and fishing.
For catalogue and further information write:
PHIL BROWN
Director of Athletics
Rose Polytechnic Institute

243 Hudson Avenue,
Terre Haute, Indiana
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•Donald L.(Don)Dresser was a Physics Major at Beloit, class of'50. He was a member of
Sigma Chi; played basketball, and shot golf in
the 70's. He received his Masters from the U.
of Wisconsin in 1951.
Before coming to Allison something over a
year ago, Don was recalled to military service
and served another 16 months in the Navy.
Now,he is a specialist in the instrumentation
and electronics group at Allison. Don was assigned a problem in studying the air flow
through jet engine compressors with a hot wire
anemometer.It was his job all the way,working
with the vendor in supplying necessary equipment which was developed to study rotating
stall in axial flow compressors.
Don is shown making an adjustment on one
of the probe actuators of the anemometer on a

jet engine in a test cell. Cables from the anemometer lead to the control room panel where
results are recorded and studied.
The very nature of Allison business continually presents a variety of challenging problems
to the engineering staff, which—along with the
Mechanical Engineers, Aeronautical Engineers,
Electrical Engineers, Metallurgical Engineers,
Chemical Engineers and Industrial Engineers—
includes quite a few majors in Math and Physics
like Don.
Allison needs more technically trained people,especially young graduate engineers to help
handle the increasing work load in a field where
future development is unlimited. Why not plan
NOW for your engineering career at Allison,
the only manufacturer whose jet engines have
accumulated over three million hours in the air!

For further information about YOUR engineering career at ALLISON, discuss it with your Placement
Counselor and arrange for an early interview with the ALLISON representative the next time he visits your
campus. Or, write now for further information: R. G. Greenwood, Engineering College Contact, Allison
Division, General Motors Corporation, Indianapolis 6, Indiana.

,ai
t•O'& DIVISION GENERAL MOTORS CORPORATION • Indianapolis, Ind.
Design, development and production—high power TURBINE ENGINES for modern aircraft ...
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles ... DIESEL LOCOMOTIVE
PARTS . . . PRECISION BEARINGS for aircraft, Diesel locomotives and special application.

MARCH, 1954
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a
Stolen by Dick Bosshardt, m.e., jr., Ralph Branson, m.e., jr., and Frank Potts, m.e., soph.
A dashing young driver named Bill
Drove recklessly down a steep hill.
Said he: "I'm renowned
For covering ground."
But, alas, now the ground covers
Bill.
* * * * *
When the teacher asked Johnny
to spell the word "Straight," he
spelled
she said. "What does it
mean?"
"Without ginger ale," he told
her.
*

*

*

*

*

Girl: "For crying out loud! Use
both hands!"
can't—I have to steer
fli.!one!"
n.t.
*

*

*

*

The gas company advertised in
the local newspaper:
Wanted: Hard-boiled, beautyproof, woman-hater to read meters
in sorority houses. We haven't
made a dollar this year.
* * * * *
Girl: "I don't believe you know
what good clean fun is."
Guy: "All right, what good is
*

* * * *
Country Constable: "Pardon,
Miss, but swimming is not not allowed in this lake."
City Flapper: "Why didn't you
tell me before I undressed?"

Country Constable: "Well, there
ain't no law against undressing."
* * * * *
Some girls at a co-educational
college complained to the dean of
women that the boys in the fraternity house next door never closed
their blinds arid that it embarrassed the girls.
When the dean went to the room
of the particular girl who had made
the complaint, she looked out the
window and said,"Why, I can't see
in their window from here."
The girl said, "Oh, you hav11
e to
stand on the chair."
*

*

*

*

A colored preacher was hearing
a confession. In the middle of it
he stopped the young sinner, saying, "Young man, you ain't confessing, you's braggin."
* * * * *
She: "Darling, did you ever try
selling vacuum cleaners?"
He:
course not."
She: "Well, you'd better start
now, that's my husband coming up
the walk."
* * * * *
Concluding his lecture a college
professor started to dismiss the
class when a student called out:
"Professor, have you any documentary proof to support the
things you've been telIii
ling us?"

Since the talk had been about
life on other planets, the professor
admitted that he hadn't.
"Until you do produce proof,"
said the brash student, "do you
mind if I call you a liar ?"
"Not at all, but tell me, were
you born a human or an animal?"
"A human, of course."
"Have you your birth certificate
with you ?"
"No, but—"
"Well until you produce it, do
you mind if I call you an impertinent jackass?"
* * * *
A group of local college boys
were coming home from a party
one night plastered to the gills.
They stood in front of the house
of one of their number and called
fI r the father.
"Will you please do us a•favor,"
said one.
"What do you want?" asked the
father
"WiIlll you please corne out here
and pick out Bill so the rest of us
can go home."
* * * * *
Well it sometimes happens—
"Beg your pardon, but aren't
you a Rose engineering student?"
"No—It's just that I couldn't
find my suspenders this morning,
my razor blades were used up, and
a bus ran over my hat."

IT'S NO JOKE, FELLOWS ....

JUNIOR PROM
is the most promising event of the year
Saturday, April 10, from 9:00 - 12:00 P.M. featuring Larry Bingharn and his Orchestra
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PHOTOGRAPHY AT WORK—No. 8 in a Kodak Series

Photography
shows prospects
how their new service stations are
going to look and operate

Alemite sets up scale models of their
service station equipment on the customer's own floor plan—photographs them—
and portrays the new custom-built station ready for action
don't just pull lube racks, grease pumps
and other service station equipment out of a sample case. They're far too big—far too bulky. Besides,
final location and arrangement count heavily in how
well they are going to work out.
The Alemite Division of Stewart-Warner solves the
problem with photography.Prospects see new service
station equipmentvirtuallyrightin theirown premises.
CALESMEN

It works this way. The salesman sends in a rough
sketch of the space available, with windows and
columns marked. Experts fit exact replicas of racks,
lifts, and other equipment to the plan, then put the
camera to work. The customer pictures his new station —modern, efficient, handsome—and the sale is
well on its way. It's an idea for any company with

bulky products to sell. Photography is a great salesman for any business, large or small. And it's very
much more. It works in all kinds of ways to save time,
cut costs, reduce error and improve production.
Graduates in the physical sciences and in engineering find photography an increasingly valuable
tool in their new occupations. Its expanding use
has also created many challenging opportunities at
Kodak, especially in the development of large-scale
chemical processes and the design of complex precision mechanical-electronic equipment. Whether
you are a recent graduate or a qualified returning
service man,if you are interested in these opportunities, write to Business & Technical Personnel Dept.,
Eastman Kodak Company, Rochester 4, N.Y.

Eastman Kodak Company, Rochester 4, N.Y.

10 GENERAL ELECTRIC PROGRAMS
FOR COLLEGE GRADUATES
Career opportunities with a bright future await the college graduate who
joins General Electric. To help him toward early success, G.E. offers these
ten programs—each including both challenging work assignments and
broadening classroom studies.
If you are interested in building a career with General Electric, consult
your placement officer for the date of the next visit of the G-E representative
on your campus.Meanwhile,for further information on the career programs
described here, write: College Editor, Dept. 2-123, General Electric Co.,
Schenectady, N.Y.

ENGINEERING PROGRAM

APPARATUS SALES ENGINEERING

This program gives engineers a sound foundation for
professional careers—in research, development, design,
manufacturing, application, sales, installation and service, or advertising.

Offered to men who have completed the Engineering
Program, this program develops young men who can
combine engineering knowledge with sales contact to
sell G-E industrial products.

MANUFACTURING TRAINING

BUSINESS TRAINING COURSE

Open to technical and some non-technical graduates,
this three-year program provides leadership training in
manufacturing supervision, manufacturing engineering,
purchasing, production control, or plant engineering.

BTC's purpose is to develop business administration,
economics, liberal arts, and other graduates in accounting and related studies for leadership in G.E.'s financial
activities and other activities which require business
training.

PHYSICS PROGRAM

MARKETING TRAINING

For Bachelor and Master graduates, this program
gives industrial training and orientation in many fields
of physics at G.E.—and offers great diversity in placement openings.

Open to MBA graduates, and to young men who have
shown special ability in marketing, this program develops men for future managerial positions through
training in all seven primary functions of marketing.

CHEMICAL AND METALLURGICAL PROGRAM

EMPLOYEE & PLANT
COMMUNITY RELATIONS TRAINING

Open to chemists, metallurgists, chemical, ceramic, and
metallurgical engineers at BS and MS level. Assignments extend from process development to plant liaison
—from research and development to sale of process
instruments.

Open to technical and non-technical graduates, this
leadership training program provides assignments in
engineering, manufacturing, marketing, finance, and
employee and plant community relations.

ATOMIC "TEST"

ADVERTISING TRAINING COURSE

Open to science and engineering graduates, this program is conducted in the Hanford Atomic Products
Operation at Richland, Washington to train men for
positions in the atomic energy field.

This program combines on-the-job training with integrated classwork courses and offers the opportunity
to learn all aspects of industrial advertising, sales
promotion, and public relations.

GENERAL

ELECTRIC

