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Summer Opportunities
with

UNITED STATES STEEL

and how they can affect your future

A 4

UNITED STATES STEEL CORPORATION SUBSIDIARIES are now selecting a limited
number of outstanding engineering students for summer employment. This tem-
porary work has been designed to provide students with practical experience that
will supplement their regular college curriculum. This work may also prove a
valuable guide to the student in choosing his life work following graduation.

The activities of U. S. Steel Subsidiary Companies are so diversified that they
require qualified men in just about every branch of engineering. And every effort
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is made to place these students in permanent positions with

U. S. Steel after graduation.

Your Placement Officer can give you additional information
about summer employment with United States Steel. Why not
discuss the matter with him and at the same time ask him for
a copy of the book—*Paths of Opportunity in U. S. Steel.”
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AMERICAN BRIDGE COMPANY - AMERICAN STEEL & WIRE COMPANY - CARNEGIE-ILLINOIS STEEL CORPORATION - COLUMBIA STEEL COMPANY

H. C. FRICK COKE AND ASSOCIATED COMPANIES - GENEVA STEEL COMPANY - GERRARD STEEL STRAPPING COMPANY

MICHIGAN LIMESTONE & CHEMICAL COMPANY - NATIONAL TUBE COMPANY - OIL WELL SUPPLY COMPANY - OLIVER IRON MINING COMPANY

PITTSBURGH LIMESTONE CORPORATION - PITTSBURGH STEAMSHIP COMPANY - TENNESSEE COAL, IRON & RAILROAD COMPANY

UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY - UNITED STATES STEEL SUPPLY COMPANY
UNIVERSAL ATLAS CEMENT COMPANY - VIRGINIA BRIDGE COMPANY
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Congratulations and best wishes to the newest alumni — the

graduates of April 23, 1949 — from the college and the Alumni

Association.

ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA

Applications are being received for the class entering
November 21, 1949
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THE FUTURE
STARTS HERE

Almost every major technical development has its
beginning in the research laboratory. Research sets the
pace. Industry’s progress depends upon it.

If you have the desire to become a Research engineer,
then investigate the Westinghouse Graduate Student
Training Course. It has trained many men in the last
fifty years to accept responsibility in many different
fields of engineering, manufacturing, design and re-
search. When your ability and aptitude are determined,
and you have received a general training in applied
engineering, you may be headed for a job in Research
Engineering. :

Research involves study of fundamental technical
problems and analysis of those problems. It includes
search of information on the subject, calculations to
verify theory, and experimental work to approve, reject
or modify theory.

Certain men with advanced academic backgrounds
and special interests may find opportunity through
direct placement in research.

If you have the desire and aptitude for Research
Engineering, this may be the opportunity you have been

looking for. Begin planning your future today.
G-10029

Get full particulars about the Graduate
Student Training Course and the oppor-
tunities open to you at Westinghouse. Begin
planning for your future today—send for
your free copy of the booklet, “Finding
Your Place in Industry”.

- Westinghouse

PLANTS IN 25 CITIES . . . OFFICES EVERYWHERE

ApriL, 1949

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

The District Educational Coordinator
Westinghouse Electric Corporation

20 N. Wacker Drive, P.0O. Box B, Zone 90
Chicago 6, Illinois

Name__

College

Address

City State




THE ROSE " POLL.

By Wayne Walter, sr., m.e., and Denzil Hammond, soph.

At a recent meeting of the
Inter-Fraternity Council, Presi-
dent Wilkinson mentioned a
plan whereby it may be possible
for the fraternities to build their
houses on the campus. As yet
there have been no decisions
made, so the project is still in
the discussion stage.

It was thought that the houses
would be built on the east side
of the campus on the school’s
ground but of the fraternities’
design. The building would be
financed by the school with the
loan being paid off at a low rate
of interest over a relatively long
period. Supposedly, this would
make it more convenient for
students to get to school, im-
prove living conditions for stu-
dents and center their social life
on the campus.

This department, in the past
month, has attempted to find the
student reaction to such a plan.
Each student was asked: “Are
you in favor of moving the four
fraternities to the campus?”
Those who answered favorably

were then asked, “Are you in
favor of the school’s building a
student union as well as making
the loan for and supervising the
construction of the houses?”
Those questioned were separ-
ated as either organized or inde-
pendent and the results were:
QUESTION: ARE YOU IN
FAVOR OF MOVING THE
FOUR FRATERNITIES ONTO
THE CAMPUS?
Org. men Yes-67% No-33%
Ind. men Yes-72% No-28%
TOTAL Yes-69% No-31%
Those who answered yes were
then asked:
QUESTION: ARE YOU IN
FAVOR OF THE SCHOOL
BUILDING A STUDENT
UNION AS WELL AS
MAKING THE LOAN FOR
AND SUPERVISING THE
CONSTRUCTION OF THE
HOUSES?
Org. men Yes-95% No- 5%
Ind. men Yes-91% No- 9%
TOTAL Yes-94% No- 6%
Several reasons for negative
answers to the first question

were noted. The most common
were a feeling that the fraterni-
ties would be hampered in their
social activities and that they
would not be able to construect
houses which would be a credit
to the campus. In answer to the
second question, some men
thought that the union building
would be a good idea whether
the fraternities moved onto the
campus or not. Affirmative
answers were sometimes quali-
fied with the provision that the
tuition should not be raised and
some opposition was encounter-
ed on the grounds that the
money could be better spent on
improving the educational facil-
ities.

From the results of polling, it
can be seen that the students,
both organized and independent,
are in favor of housing the
fraternities on the campus. Per-
haps nothing can be done, but
the men at Rose definitely wish
to see an increase in the recre-
ational facilities provided by the
school.

For Measuring
RADIOACTIVE
EMISSION

Pocket Gamma Ray osimeter

i ahot tip?
2/—

When you're looking for a

0
[

single source of supply for

a complete line of electrical

roughing-in materials,

National Electric

is your best bet.
NATIONAL

CABLES
CONDUIT:

A Symbol of Quals
s i

A personnel protection instrument to measure cumu-
lative exposure to x- or gamma rays. The cylindrical
case contains an ionization chamber and a quartz fiber
electrometer. Optical system enables position of the
fiber to be read easily upon a 40-division translucent
scale. Standard range O-200 milliroentgens. Size 434"
x 14" dia.

Other Cambridge Instruments
LINDEMANN-RYERSON ELECTROMETER has high sen-
sitivity and good stability. Does not require leveling.
When reading, the upper end of the needle is observed
on a scale illuminated through a window in bottom of
case. Size 8.3 x 6.5 x 3.5 cm.

““CHANG and ENG’’ FAST NEUTRON DETECTOR follows
closely original design of U. S. Atomic Energy Com-
mission. Consists of twin ionization chambers, Linde-
mann Electrometer, reading microscope and dry cells.
Self-contained.

PRECISION IONIZATION METER (Failla Design). A
complete instrument for null methods of radioactivity
measurement where background radiation effects
must be eliminated. Operated from A.C. outlet.

Send for complete information

CAMBRIDGE INSTRUMENT CO., INC.

Pioneer Manufacturers of Precision Instruments
3756 Grand Central Terminal, New York 17, N. Y.
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A GOOD MYSTERY STORY is wonderful en-
tertainment, fine for relaxation. But for
downright imagination-stirring interest,
you can’t beat the confidential progress
reports from Standard Oil’s research cen-
ters.

For example, here’s an excerpt about
one of the many products with which
we’re now working:

“These new alkanesulfonic acids are un-
usually effective catalysts for a variety of
organic reactions, particularly where con-
ventional catalysts cause degradation of sen-

Standard Oil Company (s

(INDIANA)

sitive reactants. They are non-oxidizing and
non-sulfonating, and are recoverable from
many reactions.”

What does that suggest to you? Con-
densation? Polymerization? Dehydra-
tion? Alkylation? Acylation? Esterifica-
tion?

Yes, Standard’s alkanesulfonic* acids
are of value in all these processes. We're
sure we’ll discover other uses, just as
countless uses have already been discov-
ered for the hundreds of other products
we make from petroleum.

*Now being marketed by Indoil Chemical Comvany, a subsidiary of Standard Oil Company (Indiana)

ApriL, 1949




A SHALE RETORT in Colorado dumps its load of spent crushed ore now for experiments, is too slow for a potential shale-oil industry.
after the oil has been extracted by heating. This type of retort, used Scientists are seeking a continuous process to handle millions of tons




Aairn Deal ?

Last November the American voters went to the polls and turned in one of the out-
standing political upsets of U. S. history. Nearly everyone had been fooled—the experts,
the Republicans big and little, even most of the people who thought at the time that they
were casting a vote for the losing candidate. Almost alone,” Harry Truman, the man
whom only five months before “nobody wanted”, remained confident and worked on.

When the astonishing results were tabulated, Harry Truman had won a tremendous
victory. But, now that the people had returned him to office, he had a multitude of
campaign promises which had to be fulfilled.

Heartened by the presence of a Democratic Congress, the President journeyed up
to Capitol Hill to present his multi-billion dollar program for the public welfare. Re-
quests were made for anti-inflation control, for allocation of short materials, for broader
coverage of Social Security, for continued rent control, socialized medicine, and a host
of other plans, all of which would afford to every citizen an all-around security hitherto
unknown to mortal man. Thus was born the “Fair Deal”.

Now must we, who have spent many painful years in the learning of the engineer’s
“how and why does it work?”, if we wish to retain that vague title of “patriot,” re-
strain our inevitable questions and trust the judgment of Washington, D. C.? Or shall

we, as we were challenged to do by the great who went before us, dare to examine the
current proposals in the cold light of logic?

Our government, at the present time, is an enterprise so cumbersome and over-
expanded that it costs more than a billion dollars a year and the full time of nearly
half a million workers just to maintain its own records! Notoriously inefficient, govern-
mental bureaus know only one care for a poorly functioning department: hire more help.
The National Life Insurance Division currently requires 350% more time than most
commercial companies do to clear claims of beneficiaries, despite the fact that it employs
75% more office workers per person insured. Such inefficiency is characteristic of gov-
ernmental projects in diverse fields of endeavor all over the world. Where the bill must
be footed by a body as remote as “the people”, there is lacking the personal interest

and the desire for profits which keeps industrial concerns operating near their maximum
efficiency.

But what of the new proposals? What will be the result of socialized medicine, of
Representative Rankin’s increased pensions? Who will pay for the hordes of new bene-
fits which the people’s champions are preparing to dole out to all who ask? Why, the
taxpayers, naturally! As the President sees it, it will be a simple matter to increase
corporate and high-bracket income taxes, thereby raising the increased funds. The only
trouble is—but this is apparently of no concern to the administration—that businesses

are supposed to make profits; when they don’t, they collapse. A corporation whose tax
bill is increased by a million dollars simply increases its prices so as to bring in an ad-
ditional million dollars from sales. Thus the cost is passed on to the consumer, who pays
more for the things he buys, thereby receiving less goods for a given amount of money.
The individual with the high income, however, can do little to compensate for the new
burden. Already his tax rates are so high that his take-home pay is nearly as large if he
earns $50,000 a year as it would be if he earned $100,000. His incentive of monetary
reward has been removed almost entirely.

The sad truth is that we are quickly approaching the point when a minority of hard-
working individuals with ability and initiative will be feeding, doctoring, and insuring all
the rest of the population. This will place the average laborer in the position of having a
substantial standard of living assured for himself and his family, regardless of whether or
not he applies himself to productive endeavor. Are we to expect miracles? Surely even
the most enthusiastic supporters of the “Fair Deal” cannot believe that an employee who
has the choice of working hard for $40 a week, or doing next to nothing for $30, will choose
the former. For, in our free enterprise system, a man who likes to work will, in all prob-
ability, be earning more than $40; but the man who dislikes work in general will welcome
an opportunity to let his fellow citizens support him.

In conclusion, let us observe that neither money nor wealth can be invented by any
law. Wealth must be created by the brains and brawn of men; progress is born only in

imagination. Given the opportunity to operate freely, these natural forces will preserve
and enrich our lives.

AN
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The breaching of the supersonic
barrier is one of the most important
scientific and engineering achieve-
ments in recent years. On Oct. 14,
1947, for the first time in history, the
speed of sound was exceeded by a
human. Capt. Charles E. Yeager, U.
S. Air Force, accomplished this feat
in an experimental Bell XS-1. Since
that date, supersonic speeds have
been reached repeatedly. The F-86,
now being manufactured, will be the
first supersonic combat aircraft, and
the first supersonic plane to go into
quantity production.

The purpose of this article is to
present to the reader a discussion of
the major problems encountered at
high speeds. In order that an intelli-
gent approach be made to these
problems, it is imperative that the
reader become acquainted with the
basic phenomena associated with
high-speed flight.

The Bell XS-1,
first rocket pro-
pelled craft to
carry a human
through the sup-

ersonic barrier.

Cut Courtesy
Bell Aireraft Corp.

An article dealing with the prob-
lems of high-speed flight is incom-
plete unless the speed of sound is
defined. The speed of sound is the
rate of propagation of pressure varia-
tions in still air. In the case of an
aircraft in flight, such pressure
changes occur continually at the nose
and wing edges. As a result, the re-
lationship between the speed of the
aircraft and the speed of sound be-
comes quite important.

The speed of sound varies in direct
proportion to the square of the abso-
lute temperature of the atmosphere
from sea level to 35,000 feet. From
35,000 feet to 100,000 feet the temper-
ature of the atmosphere remains
constant for all practical purposes.
Since the greater part of high-speed
flight occurs in this range of constant
temperature, the speed of sound is
usually assumed to be the speed of
sound at 35,300 feet—662 miles per
hour.

S u/zeuanic

The ratio of air speed to the speed
of sound is a useful index of the
density changes or compressibility of
the air along the forward surfaces
of an aircraft in flight. The relation:

M =V/e

V = air speed

¢ — speed of sound

M = Mach number
is evaluated and is known as the
Mach Number. Hence, an aircraft has
attained the condition of Mach 1
when its air speed reaches the speed
of sound.

An aircraft in flight operates under
the familiar fluid-low equations.
Using this fact as a basis, the theory
of supersonic flight may be developed.
As an aircraft passes through the air,
its curved nose usually causes the
initial disturbance of the air. As the
air is pushed aside by the oncoming
aircraft, there is a point on the nose
surface at which the relative speed
of the air and the aircraft is momen-
tarily zero. This is the point at which
the surface of the nose is perpendic-
ular to the path of the aircraft. This
point of zero air velocity is called the
stagnation point and is usually lo-
cated at the most forward surface of
an aircraft.

Eff’,
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By David Mullen, B.S.E.E.

Through utilization of the proper
fluid-flow equations, it has been de-
veloped that, at the stagnation point,
the air experiences a maximum
pressure. Considering air a compress-
ible fluid at high speeds, the high
pressure at the stagnation point
causes a point of high air density or
compression.

In an incompressible fluid, which
air may be considered to be at com-
paratively low speeds, the condition
of maximum pressure occuring at
the stagnation point is communicated
instantaneously to all parts of the air.
For example, in the case of an air-
craft with an air speed of 200 miles
per hour the condition of maximum
pressure occuring at the nose is
transmitted an infinite distance away
from the stagnation point at the speed
of sound.

At high speeds, air can no longer
be considered an incompressible
fluid since the aircraft is moving
faster than the condition of high
pressure can be propagated. Hence,
the condition of compressibility oc-
curs. At the stagnation point, the
increased pressure compresses the
air, creating a zone of dense air ahead
of the aircraft. The nose of the air-
craft must therefore move through
air which is maintained at a high
density and encounters an enormous
increase of resistance to forward
motion.

When an aircraft travels through
the air at supersonic speeds, a new
physical condition arises which com-
pletely changes the nature of the
flow of air around an aircraft. To
investigate this condition briefly, con-
sider the aircraft nose of Fig. 1
moving at supersonic speed, V, and
allow it to occupy positions 1, 2, 3,
and 4 at times t, ts, t3, and ts. At
t, the nose disturbed the air at point
1, and this condition of maximum
pressure is propagated through the
air as a spherical wave at the velocity
of sound, c. After a time (t;-t;) has
elapsed, the radius of the spherical
wave is c(ts-t;). In this same time,
however, the aircraft has moved to
point 4; therefore ts-t;—1'/V and the
radius of the sphere (by subtraction)
is cl;/V. Similarly the disturbances
which started at points 2 and 3 have
(when the aircraft reaches point 4)

April, 1949

North American’s
F-86, which for-
merly held the
world’s speed rec-
ord at 671 mph,
now the first
standard USAF
plane to exceed
the speed of
sound.

Cut Courtesy
North American
Aviation, Inec.

radii of cl./V and cl3/V, respect-
ively. Obviously a surface tangent to
the spherical waves is a conical one
with its apex at the nose of the air-
craft. Such a surface represents the
line of advance of the aggregation of
high pressure conditions. This conical
surface is a wave front or, as it is
commonly referred to, an oblique
shock wave. The Mach angle, x, may
be seen from the figure to be given
by the relationship x=arcsin ¢/V. In
some cases the angle x can actually
be measured and V calculated.

As an aircraft passes through the
air at supersonic speeds it must,
therefore, move through air which is
continually maintained at a high
pressure and under conditions of
compression and high density. Ob-
viously it will be substantially more
difficult to pass through the air under
such conditions than at low speeds.

For high speeds a propeller is use-
less as a means of driving a plane be-
cause of the compressibility effect

Figed.

encountered at speeds near that of
sound which disturbs the flow of air
along its blades. It is in this very
range of speeds that the jet, inefficient
at low speeds, begins to come into its
own.

Jet propulsion is the generic term
for reaction motors, which operate
under Newton’s classical Third Law
of Motion which states that for every
force there is an equal and opposite
reaction. By one means or another
jets of high-velocity air or gas, ex-
pelled from the rear of engines, exert
their reactive forces to shove engines
and airframe forward—much as an
oarsman pushes masses of water
backward to send his boat ahead.
Within this new class are two broad
divisions. One, called air-free, oper-
ates on a simple difference of mo-
mentum between inrushing air at the
front of the engine and outrushing,
heated, high velocity air at the tail.
The other, self-contained as to oxy-

Continued On Page 20

Depicting the flow of air as caused by supersonic speeds.

h

c(ty=t)=c




Alumni News

By Mort Hief, jr, m.e., Bill Bannister, soph.,

George T. Christopher

George T. Christopher, president
and general manager of the Packard
Motor Car Company of Detroit,
Michigan, was born in a log cabin
near Cloverdale, Indiana, on October
2, 1887. His father, W. H. Christopher,
was a coal miner. George and his two
sisters began working around the
farm before they were of school age.

Christopher landed his first paying
job by serving as a janitor after hours
in the grade school which he was
attending. He worked his way
through high school by peddling The
Terre Haute Star. At his mother’s
insistence, he enrolled in Rose Poly-
technic Institute and worked his way
through college by driving a biscuit
truck. He majored in electrical en-
gineering, but took several basic
engineering subjects so he “could
jump either way.”

After graduation in 1911 Chris-
topher decided that education was
only the beginning. To get first hand
experience he became a roving
mechanic—from St. Louis to Boston,
staying in one place only long enough
to learn all operations. He finally
wound up at the Portsmouth, (Ohio),
Gas Engine Company, where he
worked 12 hours for 1714¢ an hour.

Christopher decided to get a better
job so he could marry his high school
sweetheart, Marie L. Morrison of
Terre Haute. He landed an assign-
ment from a Toledo bank to take over
and operate the Trunbull Wagon
Company of Defiance, Ohio. He was
married as soon as he could get back
to Terre Haute—on April 13, 1914, to
be exact. He put the business back

Page 10

and Richard J. Kuehl, jr., e.e.

on its feet in the subsequent year and
a half, then returned to Terre Haute
to work for the Standard Manufac-
turing Company. From that time on,
he was connected with the automo-
bile business in one way or another.
Christopher was a superintendent at
Standard, in charge of 400 men, when
World War I began. He enlisted and
received an ordnance assignment. He
spent most of the war years at the
Dodge plant in Detroit, as a lieuten-
ant in charge of the inspection of
recoil mechanisms for 155-millimeter
guns.

In 1919, after the war, Christopher
took a job with Delco-Remy as su-
pervisor of manufacturing. That
marked the beginning of a 15-year
association with General Motors. He
hit the top at Delco-Remy, which
meant the top of the automobile ac-
cessory business, and he could have
remained there indefinitely, but left
because the job had “ceased to be a
challenge.” Christopher joined Olds-
mobile, another GM division, in
1927, taking over the inspection and
approval of all tools. In the fall of
1929, he moved over to Pontiac as
vice-president of manufacturing, and
in 1932, joined Buick in the same
capacity.

Two years later, he decided to de-
vote all of his time to his second love,
agriculture. He had bought a 435-acre
farm near Tipp City, Ohio, and his
first self-assignment was to grub out
five acres of pussy-willow bushes. On
the 70th day at the farm, industry
put irresistible pressure on him to
come back. He came back because of
the challenge presented to him by the
Packard Motor Company as vice-
president of manufacturing.

The challenge was that Christopher
produce a lower-priced car—the now
famous “120”—and speed up produc-
tion of higher-priced models. He in-
stalled modern assembly lines,
streamlining  production systems
generally.

There were many challenges dur-
ing World War II. He met the first in
1940 by mass-producing the Rolls-
Royce aircraft engine, which con-
tained 14,000 parts and which pre-
viously had been built only by hand.
Other industrialists had insisted the
job couldn’t be done.

On December 16, 1948, the Depart-
ment of the Air Force awarded the
“Certificate of Merit,” signed by
President Truman, to Christopher,
“In recognition of your services in
the engineering and mass production
of aircraft engines which advanced
the air supremacy of the Army Air
Force and proved to be an invaluable
contribution to the United States.”

The six-foot, 190-pound executive
does not approve of anyone who
“throws his weight around and issues
orders right and left.” He does not
like fiction or movies, but enjoys
history or newsreels. He’s quick to
forget a man’s mistake, but not a
man’s falsehood. His office reflects his
shop background. His desk is invari-
ably clean. He writes most of his own
letters and believes a letter worth
writing is worth signing. He even
signs carbon copies.

In conversation, Christopher jug-
gles industry and agriculture. When
he talks about industry, he uses farm
illustrations. When he talks about
agriculture, he uses industrial illus-
trations. Newsmen like his press con-
ferences because they do not get any
doubletalk. If they ask an intelligent
question, he gives an intelligent
answer, minus unnecessary trim-
mings.

One of Christopher’s favorite say-
ings, a good tipoff to his character, is:
“The person who tells the truth never
has to remember what he has said.”

Mr. J. S. McBride was ap-
pointed Chief Engineer-
Consultant of the Chicago

05
& Eastern Illinois Railroad, effective

March 1, 1949 with headquarters at
6600 S. Union Avenue, Chicago.

) John E. Whitesell is now

3 8 with the Indiana Public

Service Co. at the Charles-

town generating station. He is living
in Clarkesville, Indiana.

) 47 The Robert Briggs,’ of

South Bend, are proud to

announce the birth of a
son, Robert Fordyce, on January 22.
He weighed 7 1b. 12 oz.
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GREAT MEN OF SCIENCE

Biggesl Name In Jet Engined

Air Commodore Sir Frank Whittle

By William Orbaugh, sr., ch.e.

Britain’s Air Commodore Frank
Whittle, the biggest name in jet en-
gine development, began his work on
centrifugal gas turbines as an R.AF.
air cadet. This work started in 1928,
in time to whip Britain into jet lead-
ership during the last war.

This shy, inventive Englishman of
41, who fathered the propellerless jet
plane, has shown the way to a com-
pletely new era in flying. The whole
of the aircraft industry has been
quick to sense the far reaching impli-
cations of Frank Whittle’s contribu-
tion in the engine development field.
In the military category, all major
budget allocations for engine develop-
ment are earmarked for jet design.
Long range strategic planning has
taken a new turn to include perform-
ance and tactical ranges which, until
recently, were considered as develop-
ments of the too-distant future.

That the traditionally reserved
English are “tickled pink” about
Whittle’s contribution to his country’s
air leadership is seen in the fact that
they have knighted him and given
him an outright grant of 100,000
pounds (about $400,000) tax-free—
the most generous show of apprecia-
tion which Great Britain has ever
made to an inventor.

Incomparably faster, safer and
easier to fly, cheaper and simpler to
build and maintain, jets from a mili-
tary standpoint are beginning to
chase propeller-driven planes out of
the sky. In this country alone there
are more than 60 different jet designs
either flying or in development stages;
all are descendants of Frank Whittle’s
first successful jet engine, the “W-1.”
That engine powered the British
Gloster “Meteor” which made the
first historic jet flight in May, 1941.

Though Whittle is painfully shy, his
career has been one of dash and de-
fiance. Applying for admission to the
R.A.F. apprentice school at 15, he
passed the written examination, only
to be rejected physically.

“I went to a sympathetic physical
instructor,” says Whittle, “who pre-
scribed building-up exercises and a
special diet. Although warned that
once rejected, I wouldn’t get another
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chance, I made another application,
neglecting to mention the first failure,
and passed.”

After three years as an R.A.F. ap-
prentice, repairing and servicing air-
planes, Whittle was awarded a cadet-
ship, one of six students in six hun-
dred to make the grade. When he was
graduated as a Flight Cadet at 21, his
precocious thesis, “The Future De-
velopment of Aircraft” discussed the
possibilities of jet propulsion. In 1928,
such an idea was not only visionary,
it was preposterous.

A year and a half later, Whittle
conceived the idea of using a' gas
turbine for jet propulsion, and ap-
plied for his first patent. When he
submitted his idea to the Air Minis-
try, he was told that it was imprac-
tical. Various private firms also
turned him down. “So for five years,
I continued my paper-work,” says

e come lﬂ-uo-ul.

Sir Frank Whittle.

Whittle, “but financial backing to
build my engine looked so hopeless,
that I allowed my original patent to
lapse.” (Later Whittle took out sub-
sidiary patents, turned them over to
the British Government, and now
they are reaping millions of pounds
in royalties for the British Treasury.)
Today, Whittle explains that there
was a good reason for the Air Minis-
try and others to cold-shoulder his
revolutionary. combination of the gas
turbine and jet propulsion. As early
as 1791, John Barber had patented
Concluded On Page 28

A page from the notebook in which Sir Whittle recorded his first ideas con-

cerning the jet engine.
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TTTANIUM: New Hope of Designers

By Robert W. Schwier, sr., ch.e.

If the old adage “third time’s a
charm” holds true, surely titanium
is the answer to the latest of engineer-
ing advancements and improvements
pending today. Just as stainless steel
and then aluminum revolutionized
industry in their time, now titanium
seems to be moving into “pole posi-
tion” to again cause great advance-
ments in the engineering world.

However, titanium’s recent popu-
larity is based on something a great
deal more fundamental than mere
superstition, for it not only combines
many of the better qualities of stain-
less steel and aluminum but goes
even farther in the improvement of
their desirable physical and chemical
properties. It has a very high weight
compared to stainless steel, yet has
a strength-weight ratio which is
somewhat better than either alum-
inum or stainless steel; it has a high
resistance to corrosion and heat, yet
is easy to work. Research into alloy-
ing has just begun, but every indica-
tion points to new “super” alloys with
properties far better than any known
today.

Titanium is not a newcomer to the
field of metallurgy, having been dis-
covered by an amateur chemist in
1791. William Gregor, an English
clergyman, found the strange new
substance in the black beach sands
near his home in Cornwall, England.

Titanium attracted no scientific in-
terest until a few years later Klap-
roth, an Austrian scientist and miner-
ologist, extracted the rust-resisting,
silvery-white metal from an ore called
rutile. The name Titanic Earth was
affixed in respect for the mythical
Titans, sons of the earth. Shortly
thereafter an ore of iron containing
titanium was found in Russia and
was named ilmenite. Since titanium
is the ninth most abundant element
in the world, this ore appeared in
many places, including America,
Australia, Africa, Brazil, and India,
where, for the most part, titanium
was regarded as a difficult-to-remove
impurity and in many places, such
as Northern New York, the iron ore
was left in the ground as unusable.
This “shunning” of titanium ores
is not too difficult to understand, for
titanium is a friendly element to the
point of almost a complete bore. It
grabs on to and tenaciously holds
other elements to form oxides, nit-
rides, and similiar compounds. This
makes the separation of the ore diffi-
cult and subsequent reduction of the
oxide to the metal next to impossible
in any commercial manner. The first
successful attempts were conducted
in 1908 by a Dr. A. J. Rossi who,
working with Titanium Alloy Mifg.
Co., managed to separate a crude
oxide which he mixed with salad oil

ONE WAY TITANIUM METAL IS MADE

Iron Oxide
& Titanium Oxide

ILMENITE ORE

THEORY: When treated with carbon and
one of the halogens (fluorine, chlorine, bro-
mine, or iodine), purified titanium ore forms
a tetra compound. This can be reduced with
sodium, magnesium, calcium, lithium, or
barium to produce a metal.

+ Electricity
|
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TITANIUM METAL is made by a process as

shown in the schematic diagram.

Actually any halogen can be adapted to the process.
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to call paint. After World War I, Du
Pont grabbed up this invention and
developed its “Duco” and “Dulux”
finishes. These paints and finishes
proved very superior to those of the
day, due to the excellent covering
properties or hiding powers of titan-
ium oxide. From this small start the
production of titanium dioxide has
grown to the order of 225,000 tons
per year going to such varied prod-
ucts as white-walled tires, glass, inks,
and false teeth. You walk on it in
linoleum floors and wear it in syn-
thetic fabrics, where it is used to
take out the unwanted lustre. How-
ever, the most important use of all
lies in its position as a starting point
for the production of the pure metal.

The next uses of titanium to be
attempted were those of alloying. It
was found that titanium in exceed-
ingly small quantities toughens the
parent metal, adds tensile strength,
improves resistance to heat, and bet-
ters the grain structure and conse-
quently the ductility. These prop-
erties are not the only advantages of
titanium as an alloying agent, for it
also tends to improve surfaces for
enameling, reduces warpages due to
oven heat, and generally reduces re-
jects in production. Statistical testi-
fication may be found in the 10,000

‘to 15,000 tons-per-year production of

iron-titanium alloys.

The third popular usage of titan-
ium to be attempted was gem pro-
duction. Engineers found that the
finely powdered oxide, when blown
through the intense heat of an elec-
tric furnace, would form a molten
mist that could be condensed on a
silicate receiver to form a crystalline
“boule.” This boule resembles a
rough gem, since it may be cut,
ground, and polished to a greater-
than-diamond brilliance. This is no
idle boast, for the titanium gem has
the highest index of refraction known
to man today. Research men have
found that slight impurities can
change the color of the gems to pro-
duce synthetic amethysts, rubies, and
emeralds, as well as diamonds. In-
dustrially these gems are finding
wide application in watch mechan-

-isms and precision instruments. Na-

tional Lead Co. now seems to be do-
ing the greatest research with gem
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production but jewelry, optical and
electronic industries are maintaining
astute observations of every advance-
ment.

One of the more inconvenient ax-
ioms of nature seems to be that the
more plentiful is a metal the more
difficult it is to obtain, and therefore
useful metals may be naturally
classified into two rough compart-
ments: “convenient” metals which
are easy to refine such as copper,
iron, and tin, and “plentiful” metals
which are usually hard to refine such
as aluminum, magnesium, or titan-
ium. Indeed, if all the lead, zinc, tin,
antimony, nickel, copper, gold, and
silver were combined they would fail
to equal the amount of titanium in
the earth’s crust. Today, as man has
learned to better control the world
about him, he has slowly made the
shift from the “convenient” metals
to the “plentiful” ones, and, in the
change, has been able to utilize the
better physical and chemical prop-
erties of these new metals. We need
only to look to the engineering mas-
terpiece of the isolation of magnes-
ium from sea water or the reduction
of alumina by electrolysis to get
aluminum to see that these metals
are definitely not convenient. And
here lies the crux of titanium’s slow-
growing popularity, for, at present,
there is no engineering feat to give
us this metal in the few-cents-a-
pound bracket.

A recent naval research symposium
in Washington disclosed that, at
present limited production, the price
of titanium varies in the inhibitory
vicinity of $5.00 per pound, while
more favorable predictions for the
future estimate the price to be only
one-tenth of that.

There are many possible means
for the isolation of pure titanium.
The very pure element has been
prepared by the Battelle Memorial
Institute and Foote Mineral Co. using
the iodide process. This process,
though giving very pure titanium, is
not readily adaptable to high produc-
tion technique. The method in popu-
lar use now is an old process first
designed for aluminum. Through the
use of chlorine and carbon, titanium
tetrachloride is formed from the ore.
This is reduced with metallic sodium
to give titanium metal and common
table salt. The salt is then electro-
lytically separated into its compon-
ents, sodium and chlorine, and their
cycle is complete, ready for re-use.
This process has two bad characteris-
tics. First, due to temperature-pres-
sure requirements, this is fundament-
ally a batch process and therefore
the cost is higher, the labor needs
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Inert Arc and Seam Welded
by GENERAL ELECTRIC

TITANIUM can be fabricated by most of the common methods; these pieces
show titanium after being machined, forged, welded and formed.

more irregular, and the inventory
higher. Second, the metal produced
is in a spongy form and must be re-
formed by powder metallurgy, which
is very expensive, or by induction
melting in graphite crucibles, also
expensive.

Since many of these processes are
unpatentable it is at present very
d fficult to find valid information as
to methods of production. One pos-
sible method, about which little in-
formation seems to be circulating, is
the electrolytic reduction of the ox-
ide. This process is closely analygous
to the present method of aluminum
reduction. The titanium oxide is dis-
solved in fused calcium chloride at
several hundred degrees centrigrade
temperature and then reduced by
the passage of an electric current.

In the field of metal handling
titanium again presents a challenge
to industry. In the molten state titan-
ium can worm through most crucibles
and, if not, can climb up the sides
like alcohol on glass. It contaminates
easily and must be kept under
vacuum or in a special atmosphere of
inert gas such as helium. Its melting
point borders on 3200°F and therefore
there are few containers which will
hold titanium. Hence, new refractory
materials are being developed.

Having considered the problem in
obtaining titanium metal, let us now
view the other side of the economic
balance — how much more can we
get from this extra cost of the diffi-
cult production?

Industrial research advancements

Continued On Page 24

TITANIUM SERVES MlANY INDUSTRIES . . .

as PIGMENTS in... in GEMS for...

Paints, Enamels Jewelry .
Rubber Dielectrics
Plastics Optics
Ceramics

Paper

Glass

Cosmetics

Inks

Textile Printing

Flooring

Leather Finishes

Wallboard

as ALLOYING ELEMENT in...

as METAL for. ..

Aircraft

Textile Machinery
Automotive Pistons
Spring Balances
Sporting Goods

Gas Turbine Parts
Electrical Resistances
Television

Nickel Welding
Gas Turbine Parts
Condenser Tubes
Superchargers
Cutting Tools
Enameling Steels
Magnets

© BUSINESS WEEK
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TITANIUM — Many forms for many industries.




Research and Development

By Dale Carey, jr., e.e.,
and George Eddy, jr., m.e.

Cut Courtesy USAF Material Command

Miniature Air Operations

A Tom-Thumb sized airport perch-
ed on a hilltop at Wright-Patterson
Air Force Base, Dayton, Ohio is do-
ing a man-sized job in the big and
important business of model research.

This miniature flying field plays a
vital role in the Air Materiel Com-
mand’s beehive of aviation and de-
velopment. The tiny airport is com-
plete with runways, control station
and all the facilities of its super-
sized sisters. Its purpose is to provide
a test ground for the flying models
which augment wind tunnel studies
in obtaining important pre-flight
data on various types of planes.

The miniature airport’s circular
runway is 400 feet in diameter. In the
center is a pylon — actually a control
line base tower — for flying the
models. Outside the circle, an oper-
ator sits in a conventional pilot’s seat
behind full-sized controls. Strong,
thin wires connect to the model’s
control surfaces, enabling the oper-
ator to fly it as he would a full-scale
plane.

While their movements are limited
to a single axis, these control-line
type models yield better rationalized
proportional control data, and more
nearly simulate actual flight control
probems than do the radio-controlled
models.

The tests are filmed by a camera
which, riding the pylon cable, follows
models through all maneuvers and
speeds, maintaining continuous photo-
graphic contact at a constant distance.

The models are designed, built and
fabricated by highly-skilled tech-
nicians in a big model shop labora-
tory. Out of this laboratory come
some of the world’s most detailed and
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exact replicas of our biggest aircraft.

The models usually take about
three months of painstaking effort to
build. They measure from seven to
18 feet in length, and some carry a
price tag of more than $25,000. But,
over a period of years these fabulous
midgets are expected to save the
government hundreds of thousands
of dollars in research and develop-
ment costs, not to mention time and
lives. Though the tiny airport is only
slightly more than a year old, it has
already rung up several important
experimental advances.

A series of two tests have been run
with two similar models to investi-
gate stability problems involved in
air-to-air refueling. A dwarf B-17
with four real engines has roared
around the hilltop undergoing sta-
bility tests, the results of which
were later correlated with full-scale
test results to yield valuable per-
formance data.

At present, the models fly up to
200 mph with conventional recipro-
cating engines, but plans are under-
way to operate them at trans-sonic
and super-sonic speeds utilizing
rockets and jet engines. When this is
achieved, extensive experiments will
be made in the critical speed range—
just at the sonic barrier—where other
means of testing without risking per-
sonnel and full-scale aircraft are im-
possible.

Cut Courtesy RCA

Electronic Device Converts Reading
Matter Into Sounds of
Individual Letters

A. recently developed laboratory
model of an electronic device which
converts reading matter into the

sounds of individual letters has been
tested recently.

In operation, a line of type is
scanned letter by letter with a scan-
ning mechanism containing a minia-
ture cathode ray tube and an optical
system. Each printed letter is scanned
vertically with a pin-point of light
at a rate of 500 cycles per second.
The scanning, however, is not con-
tinuous but is carried out so that the
scanning spot pauses momentarily at
several points along its path, thereby
creating the effect of a series of
scanned spots arranged in a vertical
line. To facilitate the recognition of
signals from the individual spots of
light, the spots are not present con-
tinuously but are made to appear one
after the other in a time sequence. If
the series of spots forming the vertical
line is now moved manually along
the lines of type, the light, normally
reflected by the white paper, will be
interrupted by the black portions of
letters. These interruptions can then
be transformed into electrical im-
pulses by means of a phototube and
amplifier.

As a result of the high-speed ver-
tical scanning and the manual scan-
ning along the lines of print, the
signal output of the phototube ampli-
fier will be in the nature of the scan-
ning frequency, modulated by the
interruptions of light.

Five to eight channels of spots of
light are present in each vertical
sweep of the scanning beam and are
separated by a timing circuit and
counted by electronic means. The
total number of pulses is unique for
most letters of the alphabet.

One of the ambiguities exists in the
case of b and d, since the number of
counts derived from these two letters
is the same. However, closer examina-
tion of b and d will show a difference
in the sequence in which the pulses
in the various channels occur. In b,
for instance, none of the scanning
spots  will be reflected at the start of
the scanning because of the letter’s
vertical portion on the left. By con-
trast, the solid vertical portion of d is
encountered by the scanning spots at
the extreme right. The information
thus collected by the scanning pro-
cess can be combined with the bal-
ance of the scanning information to
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differentiate between the two letters.

The output from the selector cir-
cuits is used to operate a magnetic
tape reproducer arranged so that, as
a letter is recognized, a single record-
ing of that letter is reproduced
through a loud speaker. The individ-
ual letter sounds are recorded on
separate discs driven by firction from
a continuously rotating shaft.

The instrument is believed to have
possibilities as a recognition device
for the translation of coded patterns
such as those which form the basis
of teletyped messages.

New Ductile Cast Iron Available

A new engineering material de-
scribed as ductile cast iron, which
combines the process advantages of
gray cast iron, such as fluidity, casta-
bility and machinability, with the
product advantages of cast steel, has
recently been developed. Closing the
gap between cast iron and cast steel,
this material is characterized by a
graphite structure in the form of
spheroids, free from graphite in the
flake form. Its excellent physical
properties, particularly high elastic
modulus, high yield strength and
ductility, suggest its suitability for
many applications hitherto consid-
ered beyond the scope of cast iron.

The production of this iron can be
applied to common cast iron composi-
tions melted in the cupola or in other
kinds of furnaces, and is based on
the introduction into the iron of a
small but effective amount of mag-
nesium or a magnesium-containing
addition agent, such as nickel-mag-
nesium alloy.

The new material will take its
place along with malleable iron, gray
iron and cast steel in providing the
needs of industry. It will be advan-
tageous to overall foundry practices
as the new techniques should in-
crease the importance of the foundry
industry among metal-producing in-
dustries.

For pearlitic grades of cupola-melt-
ed material conatining 3.2 to 3.6 %
carbon and 1.8 to 2.8% silicon, the
ductile iron provides, in the as-cast
condition, a combination of 85/105,000
p.s.i. tensile strength, with some
ductility. In contrast to gray cast iron,
strength is only moderately affected
by section thickness. Under stress it
behaves elastically like cast steel
rather than cast iron, having propor-
tionality of strain to stress up to
high loads, with a modulus of elas-
ticity of 25 million p.s.i.

The metal magnesium has been
considered by metallurgists as com-
pletely unalloyable with iron, but if
properly controlled, it can be effec-
tively incorporated in molten iron to
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bring about changes, one result of
which is the formation of graphite
wholly in the form of spheroids. One
effective way of doing this is by in-
corporating a nickel-magnesium alloy
in the molten iron. Operative with
practically all the basic types of cast
iron including hypo- and hypereutec-
tic, ferritic, pearlitic, acicular and
austenitic varieties, it has been found
that this new process can be applied
without difficulty in well-run found-
ries.

The potential applications for this
new material are obviously many and
varied. The automotive, agricultural
implement and railroad industries
could apply it, both as-cast and heat
treated, in component parts too
numerous to detail. Machinery in
general including machine tools,
crankshafts, pumps, compressors,
valves and heavy industrial equip-
ment ,such as rolls and rolling mill
housings, could readily utilize its high
strength and rigidity. Its ductility
may provide thermal shock resist-
ance far greater than has been avail-
able in high carbon castings hereto-
fore and suggests that superior per-
formance hight be obtained in items
such as railroad car wheels nad ingot
molds. The superior resistance to
growth and oxidation gives promise
of its use in many engine, furnace and
other parts used at elevated tempera-
tures. Other products include pipe,
textile machines, electrical machin-
ery, paper machinery and marine
equipment. Service data will gradu-
ally accumulate to determine the im-
proved quality, weight reduction, and

economy available in specific appli-
cations.

Cut Courtesy International Nickel Company
Resistor Lengthens
Spark Plug’s Life

Research has shown that when a
spark plug fires, only the first brief

portion of the electrical discharge
plays a useful part in igniting the
mixture. The remaining, very much
longer duration, discharge plays no
part in normal ignition and serves
only to erode the spark plug elec-
trodes.

Insertion of a special 10,000 ohm
resistor between the terminal and
center electrode tip results in a
spark plug with such low rates of
electrode erosion that wider initial
gap settings are made practical for
the first time. Improved engine per-
formance results from these wider
gap spark plugs. Moreover, inter-
ference with radio and television is
virtually eliminated.

One difficulty scientists had to face
in designing these spark plugs was
finding a material for the contact
spring used between the terminal and
resistor which would retain its spring
properties up to 500° F. After testing
a number of alloys, hard drawn In-
conel, which may be used for static
spring purposes up to 600° F., was
chosen for this part.

One-Way Television Antenna

Like a traffic policeman in a one-
way street, a new television antenna
has been developed which will re-
ceive signals from only one direction
at a time and will greatly improve
reception of set owners in fringe
areas which lie between stations on
the same channel.

Consisting of an array of four
eight-foot dipoles in the form of a
square, with the opposite members
eight feet apart, the direction from
which the antenna receives can be
changed by flipping a switch placed
near the receiver. Inter-connection of
the dipoles through a diplexing net-
work makes this one-way effect
possible.

The new antenna is not an answer
to all antenna difficulties but is de-
signed to cut down co-channel inter-
ference when the receiver is located
betwen two stations and on the fringe
of their transmission areas and to
reduce interference of adjacent chan-
nel stations where the receiver is
insufficienlty selective.

Many antennas now in use are not
equally effective in receiving signals
on the low frequency band, 54 to 88
megacycles, and the higher frequency
band, 174 to 216 megacycles. Unless
the low- and high-band stations hap-
pen to be ideally located in relation
to the receiver, conventional anten-
nas represent no better than a
compromise and will not operate with
complete satisfaction on all channels.

Efficient reception on high and low

Continued On Page 30
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Campus Survey

By Harold Skelly, jr., e.e.

and Jim Gaston, jr., m.e.

John D. Winters

Fraternity Award Winner

At a recent province conclave held
by the Alpha Tau Omega Fraternity,
the outstanding senior of the province
was named as the Thomas Arkle
Clark Honor Award winner. The
schools represented at the gathering
included Illinois, Indiana, Purdue,
Northwester, DePauw, Monmouth,
and Rose.

Top honors were carried off by a
Rose man, John D. Winters of Evans-
ville, Indiana. Winning the province
award makes him eligible for the
national award.

Founded by Thomas Arkle Clark,
Dean of Men at the University of Illi-
nois, the award is based on scholar-
ship, leadership, and character. This
is the highest honor that the fratern-
ity can bestow upon an undergradu-
ate student.

Why Mr. Winters was selected may
be readily understood by observing
a record of his outstanding achieve-
ments. A mechanical engineering
student who -has won a schalarship
for himself each year, John has had
all A’s except for one B on his card
since entering Rose as a greencap.
As fruits of his first year’s labor, the
bronze Heminway Medal reposes
among his mementos.
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In the way of leadership, he has
served as the editor-in-chief of the
Modulus, secretary of Blue Key, and
treasurer of Tau Beta Pi. He is also
a Rose Honor Man, serves on the
Technic staff, and holds the post of
financial secretary on the student
council. The candidates for this latter
position are selected by the school
administration and elected by the
student council.

Mr. Winters has been active in his
fraternity, having held the office of
vice-president and having served as
rush chairman, as well as being a
member of numerous committees.

Congratulations, John, from the
Technic.

Veterans’ Assembly

A meeting of all veterans in the
school was held during the regular
assembly period on March 17 at
which World War II information
blanks were passed out by Dr. Wil-
kinson. These blanks, when com-
pleted, will be placed in a permanent
file along with those submitted by
Rose graduates to form a compre-
hensive record of Rose Poly’s partici-
pation in the war. 3

Mrs. Yeager informed the men that
those who have a greater entitlement
than that necessary to complete the
course here may apply their excess
time at the rate of $2.10 per day
toward the purchase of books and
supplies. She recommended, however,
that anyone intending to continue to
a graduate degree should not decrease
his entitlement in this way.

The Big Scandal

Rose tradition took a severe beat-
ing on March 18 as the Freshmen
nosed out the Sophomores five to
four in the annual battle. It looked
as though the Sophomores had the
trophy cinched after the first two
events. They won the basketball
game 20 to 9, giving them two points.
The tug-of-war was won in two out
of three falls, bringing their total to
four. There was now only one more
event, and it looked like a dead cinch.

The officials had prepared things
well for this final event, the flag race.
Forty pounds of the best cup grease
had been spread with a lavish hand

the full length of the pole. They had
selected a tough old basketball shirt
for the flag and had nailed it securely
to the pole. They made just one mis-
take, but it proved to be a very tragic
one. They had made this event worth
five points.

Things went along very badly for
a while, and then they got worse. The
Greencaps slid up and down the pole
until most of the grease was rubbed
off, and then one of them managed
to get a grip on the flag. He was
forced to come down without the
flag, however, when the judges ruled
a foul because he stepped on a cross-
piece attached to the pole. But then,
with the alloted ten minutes for the
event almost gone, one of the Fresh-
ies got a death grip on the flag and
tore off a big chunk of it.

Even then the Sophomores didn’t
give up hope. After all, did part of
the flag constitute the whole? When
the results were announced at the
St. Pat’s Dance, it developed that it
did. And that’s when it hit the fan!!

Speculation and alibies ran ram-
pant. The big question was this: Who
should be laked? Opinion was di-
vided. The upper classmen were in
favor of laking the Sophomores. The
Sophomores felt that the officials
were responsible. The Greencaps
were happy about the whole thing,
and they seemed to be in favor of
laking anybody in sight.

One thing seems to stand out as a
dead certainty. The Freshmen are
going to need a lot more education
before they realize their humble
position on the campus. What every-
one wants to know is who’s going to
educate ’em.

Civils Get Educated

After receiving instructions about
getting there from the “man-who-
doesn’t know the name of the streets,”
Mr. William Hollis, the civils headed
East to the Indiana State Highway
Bureau of Materials and Tests Build-
ing in Indianapolis.

Upon their arrival, they had their
picture taken and were divided into
groups before starting their inspec-
tion tour. In each department very
interesting lectures were given, along
with demonstrations, . about the

THE Rose TeCHNIC




Y4 ’ 3

Everyone helps the Freshmen cele-
brate at the St. Pat Dance.

method of testing the road building
material. (Don’t ask Forsythe about
the soil laboratory lecture; he didn’t
hear any of it, unless he was dream-
ing about it while he slept.) One
thing the boys learned was all these
“silly” tests that they are having in
Highway Engineering and Founda-
tions actually do have some practical
use after all.

Although the fellows were a little
tired about 4:30 p.m. as they started
home, they were also ‘“somewhat
wiser.”

Tau Beta Pi Election

The “brains” met at the Theta Xi
house, Thursday evening, March 3rd,
to decide who the “Great White
Father” was to be for the next year.
After the dust cleared, it was found
that A. J. Vogl was “Chief” with R.
Smith his successor in case of dis-
aster. Sid Zeid is to be the recording
secretary and P. Gottfried is to hold
down the corresponding side, while
J. Winters guards over the valuable
treasury.

Glee Club

The Glee Club and Octet gave a
concert at Garfield High School on

At this point things were looking gloomy for the Freshmen.
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March 30, and the Octet appeared be-
fore the Terre Haute Management
Club on March 17. On April 9, the
Octet will sing at a meeting of the
Bar Association at which more than
200 lawyers from ten counties will be
present. Miss Jackie Cultice, a senior
at Garfield High School, now sings
with the Octet.

Saint Pat’s Dance

To climax a day of contests the
party boys of Rose tripped the light
fantastic to the tune of Jimmy Hol-
ler’s band.

The highlight of the evening was
the presentation of the huge wooden
pipe to the Green-caps as an award
for their efforts earlier in the day.
Yes, it was a great day for the Green-
caps as well as the Irish!

With the playing of Jimmy Holler’s
theme song, the boys escorted their
lassies to further merriment or took
their sweet young things home and
then went for more merriment.

ASCE

The ASCE junior branch gave a
banquet April 1 at the Hoosier Room
of the Deming Hotel. After the din-
ner, they were addressed by a Rose
alumnus, Mr. Arthur D. Kidder, 02,
who retired recently from a survey-
ing partnership in Washington, D. C.
Mr. Kidder exhibited slides along
with his discussion of the location of
property lines and the layout of
parks.

The Mid-West sectional meeting
of the ASCE will be held April 23
at Northwestern University. Activi-
ties at the meeting will include a
banquet and dance. At least fifteen
members of the local chapter are ex-
pected to attend.

Happy! . . They put one over on the
Sophomores.

Tau Nu Tau

At a recent meeting, ten new ad-
vanced military students were initi-
ated into the fraternity. They were
Max Clingerman, George Eddy, Bill
Gray, Bob Haswell, Dick Kuehl, Bill
Miller, Don Owens, Bob Ragsdale,
Hal Skelley, and Bill Slagley.

Rose Bowling League

The Rose Poly Engineers Bowling
League got under way in fine fashion
on February 6 with eight teams en-
tered in the competition. The league
is sanctioned by the American Bowl-

ing Congress and must observe the
ABC rules.

The high single game so far is 225,
bowled by Andy Hallden of the
Spooks. The second high score is
held by Jack Marshall of the Sigma
Nus with a 222.

The teams bowl alternately at
Shamrock and Ten Pins at 2: 30 every
Sunday afternoon, four teams bowl-
ing at each. Individual and team

averages and the next Sunday’s
schedule are posted the first of each
week on the bulletin board in the
front hall.

Tempus fugit, and the Freshmen won the field events.
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Fraternity Notes

Sigma Nu Bowling Team. Left to right, Jack Marshall, Bob Atherton, Bill

Slagley, Harold Skelly, and Bill Miller.

Sigma Nu

Many members of Beta Upsilon
chapter of Sigma Nu attended the re-
cent Hoosier Rally held in the Clay-
pool Hotel at Indianapolis. Though
the rally itself included only a ban-
quet, Epsilon Mu chapter at Indiana-
apolis arranged a very suceessful
dance which was held immediately
after the banquet. Everyone seemed
to be quite pleased with this first
post-war rally and promised to return
next year. The speaking roster at the
banquet included many prominent
men of the day who were once active
members of Sigma Nu fraternity.

School sessions were held in the
morning and afternoon of the days
of the rally. Officers and interested
active members from all the chap-
ters in District Four attended these
sessions. Many discussions and meet-
ings were held in which many of the
problems facing fraternities today
were discussed. Kenneth Roswell
Sheetz, Commander of Beta Upsilon,
was present for these sessions.

At this writing, the Sigma Nu
bowling team is tied for first place in
the Rose Poly Engineers’ Bowling
League. Beta Upsilon is the only
fraternity on the campus that is rep-
resented in this activity. Our team
recently purchased some new bowl-
ing shirts; good advertisement they
say. The two men with the single
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highest games in the entire Rose Poly
Engineers’ League are brothers in
Sigma Nu. Andy Hallden holds the
first place position while Jack Mar-
shall takes second place.

Nominations for new officers for
Beta Upsilon will be held near the
end of this term. Elections will take
place at the last meeting before the
between-term vacation. The new offi-
cers will begin their terms of duty
at the regular stag party which opens
each term at Beta Upsilon.

A guest-night has been instituted
at Beta Upsilon by unanimous vote
of the members. Each Saturday night
everyone dresses for dinner. Many
members take their girl friends out to
Beta Upsilon for dinner on these eve-
nings. Indeed a very pleasant, and
inexpensive, way to take the girl
friend to dinner.

Congratulations are in order for
brother William Slagley. Bill recently
“pinned” Miss Norma Deverick of
this city. Incidentally, Bill is also the
new president of the Junior I Class.

Beta Upsilon is proud to announce
that the following brothers were re-
cently elected to offices in the newly
reorganized Rose Poly Debate Club:
Paul Ford, President; Donald New-
kirk, Vice-President; and Max Scott,
Secretary-Treasurer. These men are
all active members in Sigma Nu.

Brother Jack Bailey became en-

gaged to Miss Betty Hazlett of Emi-
nence, Indiana, recently. They plan
~ to be married in July.

Alpha Tau Omega

During the recent A.T.O. Province
Day doings, small but mighty Gam-
ma Gamma came in for a fair share
of honor and praise. We are extreme-
ly fortunate and very proud to have
as one of our brothers the province
Thomas Arkle Clark Award winner,
John D. Winters. Eligibility for the
award is based upon scholarship,
leadership, and character. Each chap-
ter nominates a senior, and from this
group the province winner is selected.
The National Winner is then selected
from the Province Winners. This is
the highest honor that the fraternity
can bestow upon an undergraduate
student.

The A.T.O. province scholarship
award for the past year has again
found its rightful place, right with
Gamma Gamma, here at Rose.

The main speaker at the banquet
was Fred Huebenthal, a Chicago
realtor, who delivered an address
upon the debt which college men owe
because of their educational training.

The singing trophies were awarded
to the three top choral groups, Indi-
ana, Illinois, and Monmouth. Perfect
attendance trophies went to DePauw
and Indiana, while Monmouth was
the recipient of the distance trophy.

At a recent initiation ceremony,
the following pledges were welcomed
into the active chapter: Dick Min-
nick, Bill Herod, Bill Kestermeier,
Ed Burget, Fred Reynolds, Bill
Rinker, Jim Phillips, Warren Allen,
Glen Bickel, Roy Deal, and Riley
McKeen.

Seems as how there has been a
great movement afoot these days to
cement the fraternity-sorority bond
through the media of closer boy-girl
relationships, preferably nose to nose
at three centimeters. The male prin-
ciples involved in this scheme have
publicized their intentions by ridding
themselves of one Maltese Cross.
Establishing more friendly relations
with the Gammas of State is Mark
Orelup, who recently lost his pin to
Miriam Rippetoe. Dick Minnick has
parted with his brand new pin to
Alpha Katy Cane. Bob Schwier has
sought greener pastures at O
where the proud wearer of his pin is
a Gamma Zeta, Marjorie Ray. Bob

Continued On Page 32
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Newsworthy Notes for Engineers. ..

New electronics plant of Western Electric at Allentown, Pa.

omp
r

This new “controlled atmosphere” plant, which
produces electronic equipment for your telephone
service, posed many interesting problems for engi-
neers at Western Electric—manufacturing unit of
the Bell System.

For example, a speck of dust or a trace of per-
spiration may seriously impair the efficiency of
vacuum tubes, thermistors, varistors and mercury
switches manufactured here. To meet these prob-

Assembling miniature electron tubes — typical of the high pre-
cision work at Allentown — calls for finest lighting. It is provided
by a scientifically designed system containing over 13,000 fluo-
rescent tubes.

Over 40 miles of pipes deliver 13 needed services to working
locations. These are hydrogen, oxygen, nitrogen, city gas, city
water, deionized water, soft water (cold, hot, cooling) high pres-
sure air, low pressure air, process steam and condensate return.

lems, the new plant is completely air conditioned,
with strict control of temperature and humidity —
sealed except for doors, and slightly pressurized to
keep out dust.

Other “musts” in planning included proper illu-
mination for high precision work—a complex net-
work of piping to deliver 13 needed services—a
gas generating plant—a highly efficient chemical
waste disposal system.

But beyond the problems solved in helping to
design the plant itself, Western Electric engineers
met many a challenge in working out highly effi-
cient manufacturing layouts, machine design and
production techniques to assure a steady flow of
highest quality electronic devices of many types.

This new Western Electric Plant at Allentown
is a measure of the ingenuity and thoroughness of
Western Electric engineers— electrical, mechanical,
industrial, civil, structural, chemical, metallurgical
—who provide equipment that helps make Bell
telephone service the best on earth.

Western Elecfric

2 2 72 A UNIT OF THE BELL SYSTEM SINCE1882 T 7 <o
APRIL, 1949

Page 19




RAM AJR TEMPHRATURE
IN| FAHRENHEIT

o000 80,000 60000 44000

20,000
~ALTITUDE IN FEET~

.
Seqeece®®

This unusual nomogram shows the effect of speed and altitude upon aireraft

surface temperature while showing the relation

number,

gen and fuel, using no air from the
atmosphere, operates as a pure
rocket.

The extent of these new develop-
ments is indicated by the fact that
horsepower is no longer the measure
of its achievements. The conventional
internal combustion engine has a con-
stant energy output that increases
with the velocity of the engine itself,
sliding up to incredible peaks at high
speeds. The measure here is thrust,

between speed in mph and mach

Thrust is the reactive force in pounds
of pressure exerted by the engine’s
heated air and combustion gases
directly on the engine itself to propel
it forward. One pound thrust equals
one horsepower at 375 miles per hour.
This means that an engine of 4000
pounds thrust develops the equivalent
of 4000 horsepower at 375 miler per
hour. Similarly, an engine of 4000
pounds thrust would develop the
equivalent of 8000 horsepower at 750

Continued From Page 9

miles per hour. The faster these en-
gines go, the more power they de-
velop. This, plus simpler design, gives
them enormously higher power-to-
weight ratios than the conventional
engine.

The subject of propulsion at super-
sonic speeds is in itself an inexhausti-
ble topic; hence, any further discus-
sion is beyond the scope of this
article.

The human element also enters
into any comprehensive discussion of
the problems of supersonic flight.
This is a new problem, one as com-
plex as the human machine itself,
and efforts to solve it have produced
a new type of aviation medical team.
Pooling their knowledge and tech-
niques are doctors, engineers, de-
signers, psychologists, physicists, and
pilots.

They have found that flight at high
speeds is not in itself injurious. The
physical capabilities of pilots are
taxed by the excessive accelerations
and decelerations, the energies cre-
ated by heat vibrations, and noise. In
addition, man’s mental processes are
not capable of employing conventional
methods to navigate a plane traveling
at high speeds.

The researchers know what direc-
tion their efforts must take. New pro-
tective gear must be created to allow
pilots to withstand high G-forces and
a basically new cockpit design may
be required. Refrigeration units must
be used to cool the cockpit against the
extremely high outside temperatures
and heating must be available for
other conditions. The job of flying
must be simplified and pilots must be
selected and trained more carefully.
New methods of escape in emergency

Concluded On Page 22
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General Electric is not one business, but an organization
of many businesses, offering opportunities in virtuadlly all
the professions. Here three G-E men brief the career-
possibilities which the company offers to the business
trainee, the technical graduate, and the chemist.

FROM BTC TO TREASURER

J. D. Lockton (Michigan), Treasurer of the company:
“As an alumnus of the G-E Business Training Course, I
consider it as one of the best possible avenues by which
the liberal arts or business administration graduate can
enter into the business life—and the opportunities—of
General Electric. Every year sees BTC-trained men rise to
financial and administrative positions of real responsibility
within the company.”

' CAREERS FOR TECHNICAL GRADUATES

K. B. McEachron, Jr. (Purdue), Manager, Technical Ed-
ucation Div.: “There is no substitute for real, on-the-job
experience. So we have carefully planned each of our ed-
ucational programs to include ‘learning by doing.’ A
wide variety of technical courses are available to those who
want to extend the studies they began in college, whether
they are electrical, mechanical, or chemical engineers, or
physicists, chemists, or metallurgists.”

CHEMICAL WRITER

Tony Forni (R.P.1.) of the G-E Chemical Dept.: “At General
Electric I’ve been able to combine my interest in chemistry
—7I'm a chemical engineer—with an interest in advertis-
ing. Result: I’'m responsible for advertising and sales
promotion of the amazing new heat-resistant synthetics
called silicones. With research constantly developing new
products needing promotion, there’s many an opening in
this technical side of General Electric advertising.”

‘GENERAL & ELECTRI
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will have to include an auxiliary pro-
pulsion unit to prevent excessive
deceleration as well as employ
pressurization features. Effects of
ultrasonic vibrations arising in flight
must be investigated.

To approximate the conditions en-
countered in high-speed flight, comp-
licated experimental equipment has
been built. Tests are being conducted
in an effort to maintain pace with
the rapidly developing technical
fields.

The friction heating effect at high
speeds is well known and modern
high-speed aircraft are equipped with
refrigeration units as standard equip-
ment. For example, the Lockheed
F-80, the Republic F-84, and the
Boeing XB-47, at top speed, experi-
ence a temperature rise of 70°F above
free air temperature at sea level. This
may bring cockpit temperatures as
high as 170°F on summer days, well
above comfort and dangerously near
the limit of human endurance.-

As the aircraft begins to climb,
however, a large number of factors

become increasingly important. Not
only does the atmospheric temper-
ature vary radically at different
altitudes, but the density of the air
varies also. The degree of heat gener-
ated, in the surface of an aircraft by
the passing air due to friction effects
is dependent upon temperature and
density. These fluctuating quantities
tend to cause the interior of an air-
craft to experience a wide range of
temperatures unless an adequate
means of heating and cooling is pro-
vided. This range of temperatures
may extend to extremes of warmth
and cold, and consequently the
problem of maintaining comfortable
cockpit temperatures under condi-
tions of flight has become quite great.
The task of producing aircraft
capable of supersonic flight has not
been easy. This discussion has touch-
ed upon only a few of the many
problems involved in supersonic
flight. The task has been a long and
difficult endeavor, but science has
once again enabled man to overcome
the confining laws of natural phen-
omena. .
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COMMERCIAL
- HEAT TREATING

Variety of Equipment used by
SUPERIOR METAL TREATERS, INC.

Emphasizes the Versatility of 645

VARIETY is one of the most characteristic features
of a commercial heat treatin§ shop—variety of cus-

tomer demands and variety of equipment required to
fulfill them.

With a background of 22 years experience, Evan D.
Ehmann, President of Superior Metal Treaters, Inc.,
knew just what to look for when he established his
Newark, New Jersey, shop. This modern plant has
the productive capacity to cope with the miscellaneous
requirements of many customers.

Key feature of the installation is the versatility of
the equipment. Each unit was chosen for its ability
to perform under a number of different conditions. In

sclecting this equipment Mr. Ehmann determined to
use GAS because, as he expresses it, “During my
years in this business I discovered that Gas Equip-
ment provided the accurate control, economical
operation, and versatility we needed. The precise
temperatures and speed of heating we obtain with
GAS mean a lot of extra production in our
shop.”

Whether the heat treating process is a production-
line application, or a commercial shop operation, the
flexibility of GAS and the versatility of modern Gas
Equipment are important economic factors. The char-
acteristics of GAS make it stand out in any comparison
with other available fuels for heat processing.

Shop views showing the compact arrangement of the wide variety
of heat treating units, including 2 pot furnaces,
7 salt bath furnaces and 3 ovens.

MORE AND MoRg

THE TREND /S TO 6/5

AMERICAN GAS ASSOCIATION

420 LEXINGTON AVE., NEW YORK 17, N.Y.
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TITANIUM . . .

Continued From Page 13

Reprinted from Business Week by special permission of the Editors

TITANIUM hgl‘ps other metals. Photomicrographs of aluminum containing 6%
copper and 1.2% silican, showing how grain structure improves as titanium content
Increases. Left 0.015%; center 0.114%; and right 0.1479 titanium. Magnified 25X.

fall naturally into a chain reaction
type of events. It is really very simi-
lar to two runners with their hands
tied together. One runner is new
construction techniques and design
and the other is new materials. At
present, due to the war impetus,
technology and design are far ahead
of available materials and these new

advances, such as-high compression
engines, jet turbines, etc., have made
the need for and research on new
materials very important. Titanium,
at present, is the subject.

Probably the most important char-
acteristic of titanium is its weight-
strength ratio. This ratio is superior
to stainless steel and far superior to

aluminum. If titanium is substituted,
section for section, over stainless
steel, the saving will be 40% on
weight. This immediately clinches it
for the airplane industry. The next
important advantage of titanium is its
corrosion resistance. On sea water
and marine atmospheric corrosion
tests, titanium surpasses austenitic
stainless, Monel,.and the cupro-nickel
alloys, while the search for an equal-
ly resistant material reveals Hastel-
loy C and Platinum. This, of course,
labels titanium for marine and naval
applications as well as chemical pro-
cesses. In the latter field Remington
Arms Co. has made a rather thorough
survye of titanium’s resistive prop-
erties.

It shows resistance to:

Nitric acid at 25°C in all concen-
trations up to 95%.

Nitric acid of 65% concentration at
boiling.

Relatively dilute warm hydro-
chloric acid.

Relatively dilute warm sulfuric

acid.
Concluded On Page 26

¢

Louisville

Louisville Bridge & Iron
Company

Incorporated 1865
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New RCA 16-inch direct-view television
tube fills gap between popular 10-inch
tubes and the projection-type receivers.

Inside sfory of o é{qye/; é/[yéﬁz/'
plcture on your Felevision screen

T he screen on which you are accustomed
to seeing television is the face of an elec-
tron tube —on which electrons “paint”
pictures in motion.

And the size of the picture, unless pro-
jected, is determined by the size of the tube.

Working to give you bigger, brighter
pictures, RCA engineers and scientists
developed a new way to make large,
direct-view television tubes. They found
a method of “welding” large areas of
glass and metal . . . while keeping a vac-
uum-tight seal!

Using this development—ideally suited to
mass production—RCA can now build tele-
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vision tubes of light, tough metal ... using
polished glass for the face, or “screen.”

An achievement of research

Development of this new way of making
television tubes is a continuation of basic
television research which began at RCA
Laboratories. Such leadership in science
and engineering adds value beyond price
to any product or service of RCA and
RCA Victor.

Examples of the newest advances in radio,
television, and electronics—in action— may
be seen at RCA Exhibition Hall, 36 W. 49th
St., New York. Admission is free. Radio
Corporation of America, Radio City, N.Y. 20.

Continue your education
with pay—at RCA

Graduate Electrical Engineers: RCA
Victor—one of the world’s foremost manu-
facturers of radio and electronic products -
—offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad-
vancement. Here are only five of the many
projects which offer unusual promise:

e Development and design of radio re-
ceivers (including broadcast, short wave
and FM circuits, television, and phono-
graph combinations ).

e Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.

® Design of component parts such as
coils, loudspeakers, capacitors.

® Development and design of new re-
cording and producing methods.

e Design of receiving, power, cathode
ray, gas and photo tubes.

Write today to National Recruiting Divi-
sion, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists,

RADIO CORPORATION of AMERICA
World Leader in Radio — First in Television
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TITANIUM . . .

Concluded From Page 24

shielded arc welding. It can be sur-
face hardened, which qualifies it for
uses such as pistons or cylinder
liners.

All of these properties do not
cease here, for titanium may be very
favorably alloyed to improve almost
all of its characteristics. P. R. Mallory
and Co. have taken the lead in this
field with experiments with hydro-
gen, beryllium, boron, aluminum,
indium, carbon, silicon, zirconium,
nitrogen, vanadium, oxygen, chrom-
ium, molybdenum, tungsten, man-
ganese, iron, cobalt, and nickel as
alloying elements.  Those which

Reprinted from Business Week by special permission of the Editors 4
proved successful were aluminum,

TITANIUM additions control physical properties. The nickel-iron alloy at manganese, beryllium, boron, silicon,

left has no titanium in it; the same alloy at right has 0.13% titanium.

Aqua regia at 30°C.

Water-chlorine mixtures at 80°C.

Ferric chloride, 10% solution to
boiling.

Calcium chloride, 28% solution to

boiling.

Sodium hydroxide, 10 % solution to

boiling.

The next logical consideration is
temperature resistance. Here titan-
ium again takes the lead, since it re-
tains many of its favorable proper-

ties through a great temperature
range. This makes the metal a “na-
tural” for jet turbine blades or other
high temperature, high pressure ap-

-plications.

Other properties of titanium,
though not excelling greatly, hold up
with stainless steel and aluminum
very favorably. It can be forged in
the region of 1600 to 1800°F and can
be spot welded, seam welded, and
joined to other titanium by inert-gas

and chromium-molybdenum-tungsten
mixtures. s

Alhtough it is agreed that titan-
ium may not be the “Cinderella
Metal” that some have dubbed it, it
is certainly well recognized that here
is a new material which offers a
combination of light weight, corro-
sion resistance, high strength, and
good intermediate temperature prop-
erties, to allow the engineer to reach
into unexplored areas of design and
construction.
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How electricity “lightens” our lives. ..

Two HUNDRED SIXTEEN BILLION kilowatt hours —nearly
four billion dollars worth . . . is a lot of electricity! Yet that
vast quantity supplied the United States for just one year
(1947).

This tremendous flow of electric power couldn’t have
been put into the country’s power lines without carbon.
You’'ll find carbon, too, in the switches and control equip-
ment that distribute electric power. . .in most of the electric
devices in your home. .. in the batteries for your radio,
flashlight, hearing aids. Your telephone is voiceless without
carbon.

Better materials contribute immensely to improved elec-
tric service. Hydrogen gas keeps huge generators cool...
nitrogen gas is kept under pressure in important cables to
warn when the protective casing is pierced . . . plastics give
insulation that is more efficient yet thinner, tougher and

NATIONAL Carbons ¢

Trade-marked Products of Divisions and Units include
EveEReADY Flashlights and Batteries

longer lasting; also provide construction material that is
insulation in itself. Alloys give metals of better electrical
and strength properties.

The people of Union Carbide provide these and other
materials for supplying electricity. They also produce hun- .
dreds of other materials for the use of science and industry
—to the benefit of mankind.

FREE: Letus send you the new illustrated booklet,
““Products and Processes,” which shows how
science and industry use UCC’s Alloys, Chemi-
cals, Carbons, Gases and Plastics. Just write—

Union CARBIDE

AND CAREBON CORPORATION

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

+ ACHESON Electrodes ¢ PRESTONE and TREK Anti-Freezes

BAKELITE, KRENE, VINYON, and VINYLITE Plastics * HAYNES STELLITE Alloys * ELECTROMET Alloys and Metals

LINDE Oxygen and Hydrogen *

PREST-O-LITE Acetylene

« PYROFAX Gas °* SYNTHETIC ORGANIC CHEMICALS




Men of Rose

May we call

attention to our

Complete

Printing Service

Rapid, accurate
execution of your
printing requirements

at reasonable prices

*
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*

Moore-Langen

Ptg. & Pub. Co.

140 North 6th St.

TERRE HAUTE, IND.

| Whittle . . .
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the first gas turbine in England, but
all efforts to produce one failed,
owing to a lack of the necessary heat-
resistant alloys. The first break came
with the introduction of special steels
for steam turbines at high tempera-
tures, and for aero-exhaust valves.

In 1935, Whittle was able to raise
2000 pounds to start his development
of experimental models. The Ger-
mans, too, were going ahead on jet
development, and, in 1939, the Ger-
man magazine Flugsport published
seven detailed drawings of Whittle
patents. From these, no doubt, came
many of the deadly German jets
which flew circles around our fastest
propeller planes toward the end of
the war.

Shortly thereafter, in Whittle’s re-
strained prose, “The Air Minstry
ceased to regard the development of
jet propulsion as a matter of long-
term research” and authorized the
design for a twin-jet interceptor
fighter. Built by Gloster in 1941, this
was the prototype of the Gloster
Meteor, which first saw action

against the V-1 “buzz-bombs.” “Did
you ever hear how the first Meteor
knocked down a buzz-bomb?”’ Whittle
asks. “It flew along in formation with
the ‘doodle-bug’ and tipped it over
with its wing-tip.”

Whittle was born in Coventry,
capital of the English automotive and
precision-tool industries. His father
and grandfather were engineers, and
since boyhood Whittle has had his
head in the clouds; an early picture
of Sir Frank shows him, age 4, hold-
ing a model airplane.

Whittle personally brought the jet
engine to America when, in 1941, a
Whittle engine was flown to Wash-
ington with a set of working draw-
ings and a team of technicians. He
lived in Boston under an assumed
name and commuted to General
Electric’s Lynn laboratories in Mass-
achusets, where he worked to help
put the Bell Airacomet into the sky.

Now Sir Frank Whittle is working
as technical advisor to the British
Overseas Airways Corporation on
aircraft gas turbines.

GINGER ALE
ORANGE
LEMON-LIME
CHERRY

1348 Sycamore

ROYAL CROWN COLA

Byrd Bros. Nehi Bottling Co.

Terre Haute, Indiana

108 No. 7th St.

SHOE REPAIRING

Stafford Hat ond Shoe Sanitarium

C-1654
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- DUPONT

For Students of Science and

Chemists in
Pictures

How Du Pont and studio scien-
tists solved the problem
of noisy film

Who’d ever expect to find Du Pont
chemists in Hollywood? When mo-
tion picturessuddenly started to talk,
a whole new series of perplexing sci-
entific problems was born, not the
least of which was “noisy”’ film.

As you know, sound is usually re-
corded directly on film. If you hold
a strip of motion picture film to the
light, the sound track is seen as a
narrow band of irregular lines. A
light ray passing through the mov-
ing sound track falls on a photocell
with rapid interruptions or changes
in intensity. The photocell converts
these interruptions into electrical im-
pulses which, amplified, reach the
theater audience as voice and music.

If the film has a coarse grain struc-
ture, it tends to give lines that are
not sharp and uniform in density.
Such irregularities interrupt the light
ray—come out as distracting noise.

What could be done about it?
Du Pont scientists of the Photo Prod-
ucts Department started a program
of research, in cooperation with tech-

R

Don’'t miss reading this new
booklet about Du Pont

Send for your copy of

*““The Du Pont Company

7 and the College Gradu-

o lovs K% ate.” This fully illustra-

- ted, 40-page booklet an-

swers your questions, de-

scribes many fields which

may be new to you. Tells

about opportunities in

research, production,

sales, etec. Explains how

recognition of ability is assured. For

free copy, address: 2518 Nemours Bldg.,
Wilmington 98, Delaware.
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nical experts from the studios in
Hollywood. They made and tested
scores of film coatings. Finally there
were developed films of exceedingly
fine grain structures.

M-G-M and Paramount were
among the first to use the new type
Du Pont films. The development was
heralded by the press as ‘“‘another
milestone in the technical progress
of the industry,””’and in 1943 Du Pont

Voti and music appear as a continuous band
of irregular lines on this movie sound track.
Any irregularity means noise.

received an Academy Award of Merit
for its achievement. Now the use of
fine grain films is practically uni-
versalin Hollywood. Actors, actresses
speak their lines, with no technical
restrictions to cramp their artistry.

You may have a place
in Du Pont research
Had you been a member of a Du Pont
Photo Products research team since
1931, you might have shared in many

Achievements of Du Pont scientists over the
years have won two “‘Oscars’ from Academy
of Motion Picture Arts and Sciences.

WRITE TODAY for “‘The Du Pont Company and the College Graduate 5

April, 1949

W. L. Foy, Ph.D. in Physical Chemistry,
Clark University, 1947, and A. C. Lapslgy,
Ph.D. in Physics, Virginia, 1947, discussing
details of Color Densitometer Wiring Diagram
used in connection with research on color
photography.

outstanding achievements, two of
which have been recognized by

TR R e

In coarse grain films, the particles of silver are
large and scattered. Compare with Du Pont
fine grain film, right. (Magnified 1000 times.)

The Photo Products Department,
however, is just one of ten Du Pont
manufacturing departments, all of
which engage in continuous research.
Operated much like separate com-
panies, each holds challenging oppor-
tunities for young, college-trained
chemists, engineers and physicists.
Du Pont not only tries to select
young men and women of promise,
but makes a conscientious effort to
help each one develop as rapidly as
possible. Whatever your interests,
you will find here the cooperation
and friendly interest you need to do
your best. As a member of a small,
congenial working team, your ability
can be seen, recognized and rewarded.

REG. U, 5. PAT.OFF.

BETTER THINGS FOR BETTER LIVING
«++ THROUGH CHEMISTRY

More facts about Du Pont — Listen to “Cavalcade
of America” Monday Nights, NBC Coast to Coast

Page 29




xter-
nal Comparator No. 951 and
Amplifier No. 950.

Gaging work using

Adaptable to many special ap-
plications such as sorting and
quality control devices. Simple
setting provides readings of
.0001" to 00001, Intermediate
seftings can be made easily to
match prescribed tolerance limits.
Equipment includes: amplifier

¢ GORHAM

¢ OMEGA
¢ ROLEX

unit; external and internal com-
parators; gage head cartridge
for jig or fixture mounting; signal
light attachment. Write for cat-
alog. Brown & Sharpe Mfg. Co.,
BROWN & SHARPE MFG. C0. BS
Providence 1, R. I, U. S. A, E

’Bigwood’s

The Sterling Store of Terre Haute

¢ REED & BARTON
¢ INTERNATIONAL

NATIONALLY ADVERTISED WATCHES

¢ BULOVA

@igwood’s

Since 1877

¢ WALLACE
¢ LUNT

¢ TOWLE

¢ HAMILTON
¢ WALTHAM

¢ ELGIN

20 N. 6th

PIPE REPAIRING
BIEL’'S

Terre Haute’s Pipe House

420 Wabash Ave.
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by attaching open-wire “V’s” to each
leg of the four dipoles. This, in effect,
“shortens” the dipole, which is de-
signed for low frequency reception,
and permits optimum reception of
high frequency signals.

Method of Connecting Tubes
Increases Power Television

A new method of combining trans-
mitting tubes in groups or “clusters,”
which materially increases the power
of television stations operating on
ultra-high frequencies (300 to 3000
mega-cycles), is now undergoing
tests. The new method makes it
possible to handle the normal band
of frequencies involved in television
transmission with greater signal
strength than has heretofore been
attained.

In this method, two transmitter
tubes, or two complete transmitters,
are teamed through a special network
called a duplexer, which permits the
combined output of the tubes to be
fed into one antenna, thereby doub-
ling the effective power output with-
out narrowing the width of the fre-
quency band transmitted. Since the

output of the duplexer with the com-
bined power of two tubes acts as a
single unit, it is possible to combine
two or more duplexers to multiply
the output proportionately. This pro-
cess can be continued to any extent
desired.

A developmental television trans-
mitter has been built utilizing four
output stages combined with three
duplexers. With the four stages oper-
ating at a carrier frequency of 850
megacycles, the final output of the
transmitter is four times the power
obtained from a single stage.

The system makes it possible to
remove any one of the transmitters
in the cluster without interrupting
the signal on the air, although the
power radiated from the antenna will
be decreased in proportion.

The system is not advocated as a
means of obtaining high power from
many small tubes. It is expected to
be useful, however, when existing
tubes have reached their maximum
ability to handle power. When that
point is reached, this method of
duplexing offers one more means of
increasing the useful output of the
television station.

THE Rose TECHNIC




Scene from the Alcoa Technicolor Film,“Unfinished
Rcainbows", starring Alan Ladd as Charles Martin
Hall with Janet Shaw as his sister Julia. Available
on request for your church, sghool or organization.
Address Gulf Building, Pittsburgh 19, Penna.

i

ALAN LADD now co-starring in “WHISPERING SMITH"’, a Paramount Picture. Color by Technicolor.

How a group of American pioneers
has held the price of Aluminum down

Charles Martin Hall, founder of America’s alumi-
num industry, had a special kind of gleam in his
eye. Every one of us has it too.

He was bound and determined to find a way
to make aluminum cheaply. The schoolbooks all
tell how he did it, where the world’s greatest
. scientists failed.

Bluntly speaking, Charles Martin Hall set out
to cut the world price of aluminum.

He was the first of the men and women of
Aluminum Company of America. He licked a
process. We who followed him—engineers, chem-
ists, metallurgists, physicists, production experts
—have been at it ever since.

But the gleam is the same. It’s bumping elbows
in the research lab with men who, in fifty years,

have accomplished most of the finding -out that
took fifty centuries, with the age-old metals.

It’s working in the mill and having it seem that
every shining sheetracing over the rolls is your own.

It’s typing a letter in answer to a simple query,
and having the deep-down feeling that you may
be in at the birth of a new business, taking root
in aluminum.

We propose to keep on being pioneers in
broadening the usefulness of aluminum. Alcoa
Aluminum sold in 1939 for 20 cents a pound.
It sells today for 16 cents.

We are pioneering with microscopes and calipers
and rolling mills. We’ll stack them against axes
and squirrel rifles and spinning wheels, for a place
of importance in the history of our America.

To know other stories of the Alcoa family and the growth of aluminum’s usefulness to you, write for free
copy of “Aluminum—1Its Story”, ALumiNnum COMPANY OF AMERICA, Gulf Bldg., Pittsburgh 19, Pa.

ALCOA

ApriL, 1949




FRATERNITIES NOTES

e

HERM RASSEL S SRR A e
Tailor and Haberdasher

Ricketts has gone into Illinois to the
State Normal School to lose his Cross
to Barbara Woodrum.

Future social plans for the chap-
ter?—a skating party and a stag.

Theta Xi

All the Theta Xi brothers are look-
ing forward to the 6294 banquets
which will be held in Chicago, In-
dianapolis, and Louisville. Most of
the active members are planning to
attend and all the alumni who wish
to attend had better make their res-
ervations soon. You can mail them
to the house and we’ll see that they
are forwarded. The date is April 30.

Plans are under way for a three-
team softball tournament between
the T X chapters at 1. U., Purdue,
and Rose. The loser will have to
furnish the refreshments for the
other chapters. The last two years
have found us footing the bill for the
enjoyment of the boys from Purdue,
but we hope to do better this year.

We wish to congratulate our new

Crown Hat Shop

15 South 7th

Ll a0

0 MRTHIRK g o g RAVINES,  grocoPIES

o DESIGN o ETCHINGS
o LAYOUTS o HALFTONES

LEGAL PAPERS
o LETTERING o COLOR PLATES  pyciNEsS RECORDS

o RETOUCHING o EMBOSSING DIES e CHECKS, CONTRACTS

REPRODUCTIONS OF
o LETTERS

HUNTER, GILLUM & HUNTER, Inc.

GENERAL INSURANCE—
BONDS

Phone C-1400

16 So. 7th St. Terre Haute

Continued From Page 18

brothers who were initiated March
11. They are Tom Albright, Gus Ar-
pante, Jack Oberle, and John Shaw.
Also congratulations to Walt Flana-
gan, who won the chapter scholarship
award. We know it surprised Walt
as much as it did us.

All the boys are looking forward
to the Interfraternity Sing and prac-
tice sessions are under way. Our
leaders in this project are Cliff Hen-
nig, Bob Campbell, and Myron
Hawks.

See you at 629%4.

Lambda Chi Alpha

On March 19, a number of the ac-
tives attended the Indiana State
Concrave in Indianapolis. A Found-
ers Day luncheon was enjoyed in the
Travertine Room of the Lincoln
Hotel, and following the luncheon
various discussion groups met. While
the members were in conference, the
wives and dates were the guests of
the H. P. Wasson Company of In-

Concluded On Page 34
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ATHLETIC GOODS CO, Ine.
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When Does An Engineer

Finish Exams?

The answer, of course, is never—not as long as he continues to

be an engineer. As an engineer, every problem put to you, in school
and out, will always test your professional skill and ingenuity.
The next step, then, is to make sure you’ll always pass.

Today you’re passing those exams with the information you're
getting out of books, lectures and the laboratory. Tomorrow, when
you are out on the job, the lectures and the laboratory will be
gone. But your engineering books will always be there, and to
them you will add the business and technical magazines devoted
to your special branch of work:

Many of the books you are using now and will use throughout
your career bear the McGraw-Hill imprint, for McGraw-Hill is
the world’s leading publisher of technical and scientific works.
Pick up the writings of an authority in your branch of engineering
and there’s a good chance they were published by McGraw-Hill,
for McGraw-Hill books are the works of the leaders in

technology and science.

In the McGraw-Hill magazine covering the industry you're
preparing for, you will find the news and reports on current
developments in your profession that every engineer and
businessman needs to keep posted. Editors of McGraw-Hill
magazines, for example, travel over 2 million miles a year to
probe for the facts and news they bring their readers.

For the exams you’ll always have to pass—keep yourself posted
with McGraw-Hill books and magazines.

McGraw-Hill Publications

k-
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330 West 42nd Street, New York 18, N. Y.
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By Elsie, the Borden Cow

So good . . . and
so easy to serve!

Enjoy delicious Borden's ice
cream in your own home. Your
neighborhood Borden dealer
has your favorite flavor in the
handy pint package.

“If it's Bordens —
it's got to be good!""

531 N. 5th St.
Terre Haute, Ind.

FRATERNITY NOTES

dianapolis at a showing of the latest
spring styles. The inter-chapter sing,
won last year by Theta Kappa, was
held in the afternoon following the
conferences. In the evening the State
Day Dance was held in the Egyptian
Room of the Murat Temple. High-
lights of the occasion was the crown-
ing of the Queen, Indiana’s Lambda
Chi Girl of 1949.

The Wittenberg Conclave was also
held on March 19, on the campus of
Wittenberg College in Springfield,
Ohio. Delegates from twenty-seven
chapters representing the Ohio River-
Great Lakes Region were in attend-
ance. Bill Pittman went as a delegate
from the local chapter. Several of the
members also atterided the Purdue
Conclave on April 1-2.

Initiations were held on March 4,
and the following men were added to
the list of actives: Sam Lynch, Dick
McLaughlin, Jim Ellington, and Fred
Garry.

George Kyle has announced his

Concluded From Page 32

engagement to Miss Betty Jane
Moulten, the marriage to take place
on Easter Sunday. Mr. and Mrs. Ray
Watkins are the proud parents of a
new baby. Undaunted, Jack Gladdin
gave his pin to Miss Catherine Brad-
ley. The cigars were enjoyed by all
including former member Don Spen-
cer, now a second lieutenant in the
Army, who spent the week-end at
the house before going overseas and
by Dick Dunham, Traveling Secre-
tary of Lambda Chi Alpha, who
visited recently.

Social Chairman Jim Boyd has
announced the coming month’s social
program.

Saturday, March 19—State Day
Dance Indianapolis

Friday, March 25—House Party
(Barn Theme)

Saturday, April 2—Skating Party
at the Wigwam

Saturday, April 9—Juke Dance at
Edgewood Cabin.

924 Lafayette Ave.

DRINK

Cetols
IN BOTTLES

“The Pause That Refreshes”

COCA-COLA
BOTTLING COMPANY

B,

“When You Say It With Flowers
Say It With Ours”

THE BLOSSOM SHOP

Gladys Cowan Pound

113 N. 7th Street

TERRE HAUTE, INDIANA
Member of Telegraph Delivery Service

Telephone C-3828

(

Headquarters

for

Victor Adding Machines
All Makes of Typewriters

Ohmer & National
Cash Registers

Bought - Rented
Sold - Repaired

New
Portables Rented

Cash Register

Service & Exchange
26 South Third Street

Terre Haute, Indiana
Phone Crawford 6713

)
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pariners in creating

For 81 years, leaders of the engineering profession

have made K & E products their partners in creating
{3 = 2
The Fountain Pen Store the technical achievements of our age. K & E instru-

ments, drafting equipment and materials—such as the
) LEROY Lettering equipment in the picture—have thus
VIQ[JII SNEY S played a part in virtually every great engineering

project in America.
R

Drafting, Reproduction,

Drawing qu,lipment Suruesing Equipment

and Materials.
and

Slide Rules,
Measuring Tapes.

Supplies

644 Wabash - 815 Ohio

TERRE HAUTE,
INDIANA

1Reg. U.S. Pat. Off.
KEUFFEL & ESSER CO.
EST. 1867
NEW YORK °* HOBOKEN, N. J.
Chicago * St. Louis * Detroit

San Francisco * Los Angeles * Montreal

\

Come to Schmidt’s when the necessity arises for that Ex-

tra Special Wedding Ring. We have most styles — Plamn -

Engraved - Diamond Set. Ruby set also in 14 kt Yellow Gold,

White Gold, Palladium and Platinum.

«m SCHMIDT’S ==

Terre Haute’s Oldest Established Retail Jewelers
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A small town contractor went
down to the station to welcome his
daughter back from college.

“Ain’t you a mite fatter than
you was?”

“Yes, father,” she confessed, “I
weigh a hundred and forty pounds
stripped for gym.”

“Who in thunder is Jim?”

£ # * £ %

Breathes there a man with so
much abnormal,

That he isn’t stirred by a low-cut
formal.

R N Y

Overheard at the Dorm.

First Cook: “Say, the garbage
man is outside.”

Second Cook: “0. K., tell him to
leave three cans today.”

Fashion Note
The most popular shades this
spring are those left up in the dorm
windows at State.

P B e e

A young man was looking for an
apartment. He said just a place big
enough to hang his hat and a few
friends.

£ £ * £ *

And then there is the one about
the EE who was in a telephone
booth talking to his girl but they
had to get out because someone
wanted to use the phone.

sk * * * *

“Jack, are you sure it is I you
are in love with and not my

clothes?”
“Test me darling, test me.”

% £ * ¥ %

Sergeant: “Where is the balance
of your rifle?”
Freshman: “This is all they gave

»
me.
TR ol e S

The heaviest penalty for bicamy
is two morthers-in-law.

Page 36

By “Saint” Miller, soph.

An asylum patient who had been
certified cured was saying goodbye
to the director of the institution.
“And what are you going to do
when you go out into the world ?”’
asked the director.

“Well,” said the patient, “I have
passed my bar examination, so I
may practice law. I have also had
quite a lot of experience in college
dramatics, so I might try acting.”

He paused for a moment, deep
in thought. “Then, on the other
hand,” he continued, ‘I can always
be a tea-kettle.”

* * Ed & *

A women’s college is an institu-
tion of higher yearning.

* & * * *

Mary: “Boy, you have to hand
it to Bill when it comes to petting.”
Betty: “Why, is he lazy ?”

& * & & &

He: “Let’s go over to my house
and play checkers.”
She: “Checkers?”
; He: “Yes, you move and TI’ll
jump.”
$ ik e U e

A married couple checked into
a hotel and, after cleaning up for-
got to turn off the faucets in the
tub. A short time afterwards, the
guest in the room directly under
them opened the window and stuck
out his head.

“Turn off that water,” he
screamed. “What the *!-?$*! is the
matter with you?”

“Stop your swearing,” the first
returned. “I’ve got a lady up here.”
“And what the — — do you
think I have down here—a duck ?”

W T ey

“You know George proposed to
me last night.”

“Doesn’t he do it beautifully,
though.”

He: “Mind if I turn off the hall
light?”

She: “Not at all.”

He: “The ceiling light?”

She: “Why, of course.”

He: “The floor lamp?”

She: “Yes, Johnny.”

He: “Now, that it is dark in
here, may I ask you a question?”

She: “Yes, dear?”

He: “Do you think this lumin-
ous dial watch is worth forty
dollars?”

S e e

“How are you getting along?”

Young Rose Graduate: “Fine, I
have been promoted.”

“You have, how’s that?”

“I used to be a ‘drop’ engineer;
now I’'m a sandwich engineer. The
Boss used to come around and say
to me, ‘Drop whatever you are do-
ing and take this work.” Now he
comes around and says, ‘Sandwich
this in between whatever you are
doing.” ”’

s Gl TS

“Joe, there’s something down my
back.”

“Cut it out dear, those jokes
were all right before we were mar-
ried.” :

S T ]

B. W “It might do some good
for wives to go out on strike some-
time.”

Mr. B. W.: “Go right ahead
dear, I've got a peach of a strike-
breaker in mind.”

* * * * *

Reporter: “What made you a
multi-millionaire?”

Multi-millionaire: “My wife.”

Reporter: “Ah, her loyal help.”

Multi-millionaire: “No, no., I
was simply curious to know if
there was any income she couldn’t
live beyond.”

THE Rose TECHNIC




All size 42
—yet no two alike

Now, photography with its speed and accuracy
measures a man for his clothes quickly and with
precision in every dimension.

Recently a striking new idea hit the headlines—an idea aimed
at fitting made-to-measure clothes more accurately than ever
before. It was the idea of Henry Booth of Amalgamated Textiles,
Ltd., and he named it “PhotoMetric.”

In the PhotoMetric method, photography scans you with a
wink of its precise eye from before, behind, above, and from
the side. With the click of a shutter it gets all major measurements
plus all the individual variations from a “perfect” size. It
oversteps the limitations of the tape and records contours,
proportions, shape, and posture as well.

Later, in the pattern room,
the film is projected and,
in effect, there you stand
while the craftsman
with special calibrated
devices measures your
image in three dimensions—
getting some thirty highly
accurate readings.

PhotoMetric installations
are already going in from coast to coast. It is a fine example
of how photography is serving business, science, and industry —
speeding methods, refining technics, improving products. It may
be well worth your while to look into what the photographic
process can do for you.

EASTMAN KODAK COMPANY, Rochester 4, N. Y.

Advancing business and industrial technics—

Functional Photography




| LIKE CHESTERFIELD®

S

MILDER, BETTER TASTE.

IT'S MY CIGARETTE

STARRING IN

FLAMINGO ROAD
A MICHAEL CURTIZ PRODUCTION
RELEASED BY WARNER BROS.

MAKE YOURS TH

Copyright 1949, LicGerT & Myers Tosacco Co.

IGARETT,
JoARETTES

S TMESTERTRY |

“I'm a 100% Chesterfield smoker. I've tried
other brands but always come back to Chesterfield.
They buy fine light tobacco, ripe, sweet and mellow.”

TOBACCO FARMER AND
WAREHOUSEMAN, PARIS, KY.

(FROM A SERIES OF STATEMENTS BY PROMINENT , TOBACCO FARMERS)

E MILDER ciGARETTE my
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