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OBSERVATIONS OF SUCCESS: RESEARCH
THE WHEELESS CARS
ASTRONOMY-THE SOLAR SYSTEM

ometime within the next several years, the first

S

American will soar into orbit around the earth. He will be
sealed in a small, cone-shaped space capsule mounted atop an
Atlas missile. The missile will climb 100 miles in less than six
minutes, where the capsule will disengage and go into orbit. The
man will be alone in space.

THIS IS A SPACE-SHIP FLOOR MAKER
The vehicle for this historic voyage is already in production under
the auspices of the National Aeronautics and Space Administration's
"Project Mercury." One of the methods of heat protection is a beryllium heat sink, forged on two giant steel dies. Both dies are USS
Quality Steel Forgings. The top die (shown being rough-machined
on one of our vertical boring mills) will be convex, 20 inches thick
and will weigh 26,520 pounds. The bottom die, concave and 18
inches thick, weighs 27,700 pounds. Both are 92 inches in diameter.
Steel is the starting gun in the race to outer space. Space ships
and missiles couldn't get off the ground without it. And Steel depends on men like you. Send the coupon if you would like to find out
about the many engineering financial analysis or sales career opportunities at U. S. Steel.
USS is a registered trademark

United States Steel

This mark tells you a product is made
of modern, dependable Steel.

United States Steel Corporation
Personnel Division
525 William Penn Place
Pittsburgh 30, Pennsylvania
Please send me the booklet, "Paths of Opportunity."
Name
School
Address
City

Zone

State

Ability of energy to do work?
A mathematical convenience?
Gibbs' Free Energy?
What does it mean in isothermal
electrochemistry?
The concept of energy availability
in all its ramifications is becoming
ever more important to Allison's
energy conversion mission.
Current projects involving this concept include electrochemical conversion systems (for satellites, space
systems, and perhaps even your
future automobile), heat regenerator
systems and photolysis regenerators.
In our inquiries we rely not only on
our own resources but also on the
talents of General Motors Corporation, its Divisions, and other organizations and individuals. By applying
this systems engineering concept to
new research projects we increase the
effectiveness with which we accomplish our mission—exploring the
needs of advanced propulsion and

Energy conversion is our business

weapons systems.
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WHAT HO, WRATISLAW!
I UNDERSTAND THAT YOU
HAVE ACCEPTED AN ENGINEERING POSITION.

YES,ROGER,THE COMPANY
I'M JOINING IS A LEADER
IN MANY DIVERSIFIED
FIELDS OF ELECTRONICS.

FOR EXAMPLE,THEY ARE
THE LEADERS IN CREATING
AND PRODUCING AIRBORNE
NAVIGATION,COMMUNICATION,
INSTRUMENTATION, AND CONTROL SYSTEMS.

ci\poosNic

THE MOST,TO SAY THE LEAST,
HUH, BUDDY?

LIKE,ON THE BALL, IF YOU'LL
PARDON THE PUN.

PEOPLE INVOLVED IN BROADCAST AND AMATEUR RADIO
TELL ME THAT THIS COMPANY
MAKES EQUIPMENT THAT'S...
UH„,

THEY ARE ALSO LEADERS IN
MISSILE ELECTRONICS AND
SPACE EXPLORATIQN. THEY
WERE FIRST TO BOUNCE VOICES,
TELETYPE,WIREPHOTOS,AND I
DON'T KNOW WHAT ALL,OFF THE
ECHO SATELLITE.

(e'

)

THEY ARE ALSO VERY BIG IN
THE GROUND COMMUNICATIONS
DEPARTMENT. . .PIONEERING
AND PRODUCING SINGLE SIDEBAND, TRANSHORIZON AND
MICROWAVE SYSTEMS.
SO THESE ARE THE REASONS,
WRATISLAW, THAT YOU ARE
JOINING COLLINS?

There are many sound reasons why engineers go to work for Collins. One of the nation's
leading growth companies, Collins offers the young engineer an exceptional opportunity
to advance within the company. Salaries and benefits are tops in the industry. What's
more, you choose the area of the country in which you would like to work. Research,
development and manufacturing facilities are located in Cedar Rapids, Dallas and Burbank.
Collins likes engineers . . . 20% of its 15,000 employees are engineers. Collins is in the
business, basically, of selling the products of their imaginative thinking.
Collins would like to discuss your future with you. Write for the free
booklet "A Career with Collins" and ask your placement Counselor
when the Collins representative will be on campus.

YES,ROGER,THESE AND THE
FACT THAT MY GREAT-AUNT
LEFT ME A 10-ROOM RANCII
HOUSE NEAR ON E OF THE
COLLINS R D LABS.
Page 2

=COLLINS=
CEDAR RAPIDS, IOWA

COLLINS RADIO COMPANY
•
DALLAS, TEXAS
•

BURBANK, CALIFORNIA
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Harmonic shakedown for cars
The "vehicle stroker," pictured above, helps General Motors engineers investigate harmonic vibration, roll
rates and dynamic ride properties of an instrumented car. Through electronics, researchers are able to
measure accurately the resonant frequencies of a car's major components, and actually plot elastic
deflection curves and phase relationships to improve car structure.
To the young mind willing to tackle the problems of modern technology, General Motors offers
unlimited opportunity in a vast number of scientific and engineering fields—automotive research,
production engineering and manufacturing, electronics and astronautics, to name a few.
GM's many and varied divisions throughout the country present employment opportunities
a thousandfold. Talent is recognized and rewarded, and your own ability is the only restriction
on your rate of progress. In addition, GM's experience and diversification create a favorable
climate for your growth.
GM also offers a program of financial aid for postgraduate and undergraduate studies. For
further information see your college Placement Officer, or write to General Motors Salaried
Personnel Staff, Detroit 2, Michigan.

GENERAL MOTORS
GM positions now available in these fields for men holding Bachelor's, Master's and Doctor's degrees: Mechanical, Electrical, Industrial, Metallurgical, Chemical,
and Ceramic Engineering • Mathematics • Industrial Design • Physics • Chemistry • Engineering Mechanics • Business Administration and Related Fields
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MEN ...who are Engineers, look twice
at the many advantages
CONVAIR-POMONA offers
NEW PROGRAMS at Convair-Pomona, offer excellent
opportunities today for Engineers. Convair-Pomona, created
the Army's newest weapon, REDEYE, Shoulder Fired MISSILE and
developed the Navy's ADVANCED TERRIER and TARTAR MISSILES.
Many other, still highly classified programs,
stimulating the imagination of the most progressive thinking
scientist and engineer are presently at various stages
of development.
Positions are open for experienced and inexperienced
Bachelors, Masters and Doctorates in the fields
of Electronics, Aeronautics, Mechanics and Physics.

ADVANCEMENT opportunities are provided for the
competent engineer as rapidly as his capabilities will permit
in currently expanding programs.
PROFESSIONAL ENVIRONMENT—CONVAIR-POMONA'S
facility is of modern design and completely air-conditioned.
You will work with men who have pioneered the missile
industry and are now engaged in some of the most advanced
programs in existence.
ADVANCED EDUCATION — Tuition refund is provided
for graduate work in the field of your speciality. Company
sponsored in-plant training courses offer the Engineer the
finest of educational opportunities.
CALIFORNIA LIVING — Suburban Pomona offers lower
living costs and moderate priced property, unexcelled recreational facilities, freedom from rush hour traffic and the
ultimate in comfort and gracious living.
Contact your placement office immediately to assure yourself of a
campus interview with Convair-Pomona.
If personal interview is not possible send resume and grade transcript
lo B. L. Dixon, Engineering Personnel Administrator, Dept.CM-604
Pomona, California.

CONVAIR/POMONA
Convair Division of

GENERAL DYNAMICS CORPORATION
POMONA, CALIFORNIA
DECEMBER, 1960

Page 5

ROSE

ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
HIGH SCHOOL GRADUATES OF 1961

You are cordially invited to visit Rose Polytechnic Institute where you can earn a degree in:
CHEMICAL ENGINEERING

N

ELECTRICAL ENGINEERING
MECHANICAL ENGINEERING
CIVIL ENGINEERING

OF

ADMISSIONS

MATHEMATICS

ROSE POLYTECHNIC

PHYSICS

INSTITUTE

CHEMISTRY

TERRE HAUTE,INDIANA
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A year ago, at the start of the 1959 school year, a new service was inaugurated, the Rose
Poly News Bureau. Since then it has been actively engaged in public relations work for the
school. I think that the student body and the Alumni as well should be cognizant of its purpose and activities. Its success hinges partially upon the cooperation which can be received
from you, whether student or Alumni.
The prime purpose of this agency is public relations, that is to report factually any
items of interest about Rose or anyone associated with it. In the case of individuals, a
news release is sent to their hometown newspaper, in hope that it may be published. Here
is where your cooperation is essential. When ever you see an article concerning Rose or one
of its students, clip it out and send it to the News Bureau in care of Rose Poly. The reason
for sending these clippings are to aid the reporter in her future work. She can tell if the
respective newspaper from which the clipping was taken is using the material. These clippings also show the style of the respective ne wspaper. Thus future articles can be geared
to this particular style. Further, these clippings, which are kept in a scrapbook in our library, furnish a record of activity at Rose and can be used for future reference.
Another facet of this job of public relations is the announcement of convocations that
might be of interest to the general public. In addition to this, there have been a number of
television programs on which members of the faculty have appeared. This good public relations is essential to a school of our size and sta ture. It portrays the work done in a privately
supported college, and that for which the school stands.
I would like to give a couple of examples that best exemplifies the work of the News
Bureau. The tremendous crowd at the Indianapolis Symphony Concert must be credited in
part to the local publicity given it through the local news media. A glance at your local
newspaper will convince you that there are many more items concerning Rose than there
were previously. If not, your help is needed to get publicity in the local paper.
So, for the future success of this agency a nd for public relations for Rose your cooperation is solicited. If you have information ab out an event that might be newsworthy, or if
you have a clipping from your local newspaper, contact the Rose Poly News Bureau.

3g.G.
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DELCO
RADIO

j How do You

'Measure Achlevernen ?
At Delco Radio Division of General Motors we consider
our position of prominence in the fields of electronics and
solid state physics a positive measure of achievement.
TALENT-bold, imaginative talent stimulated by
the challenge of new concepts—was responsible for this
achievement.
However, past accomplishments are significant only
insomuch as they indicate the path of the future.
At Delco this path is clearly charted ... we intend to
maintain our leadership.
Our current intensive programs in semiconductor
device development and materials research unfold new
challenges daily. Meeting these challenges requires a constant
infusion of new ideas and new talent—aggressive new
talent. That's what we're looking for.
If your interests and abilities are along these lines,
and you're interested in becoming a part of this ambitious
Delco, GM team, write to Mr. Carl Longshore—Supervisor,
Salaried Employment. Or, talk with our representative
when he visits your campus.

ELCO RADIO DIVISION OF GENERAL MOTORS
KOKOMO,INDIANA.
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PRESIDENT'S
DESK

sure
Recently I had a conversation with the parents of a prospective student for Rose. They were
parthe
what
of
reverse
the
that he would make a good engineer. As it turned out my analysis was
ents expected.
old
The boy was interested in mechanical devices of all kinds. His parents had given him an
junk
broken down jalopy which he had completely rebuilt with parts he had picked up in the local
cs and
yard. They were mystified when I was not impressed and asked about his grades in mathemati
he
school
high
in
year
senior
his
in
but
English. He had straight "C" in mathematics for three years
his
prepare
to
able
be
would
he
had dropped mathematics for a course in typing. His excuse was that
English, he
reports in better form when he went to college. When I quizzed him about his grades in
I like
read,
to
like
answered as follows: "I dropped that stuff as soon as they would let me. I don't
to do things."
As the readers of THE TECHNIC can guess, I told this boy that he would not be eligible for adthat he
mission to Rose and my recommendation was tha he not go to college at all. I suggested
y.
attend the Purdue Calument Center near his hom e. and take the course in Mechanical Technolog
some
at
enroll
will
boy
the
sure
am
The parents were, I am confident, indignant at my suggestion. I
years
engineering school some place if he can be accepted. I am equally confident that before two
aunon-baccal
a
attends
he
are over he will fail or shift into some other field. If, on the other hand,
probably
and
adult
reate technical institute, I believe the boy will develop into a successful happy
make more money than a mediocre engineer.
realize
The corollary to this incident is obvious. How many boys and how many of their parents
d
what has happended to engineering and the sciences in the past twenty years? How many understan
unless
g
engineerin
in
success
and
skills
that there is no measurable relationship between mechanical
has a
three pertinent factors are present? The boy with less than ordinary manipulative aptitude
aptitude,
cal
mathemati
high
better than even chance for success in engineerin g if he possesses—(a)
(b) better than average verbal aptitude and (c) imst important of the three, the will to work.
The best service that the readers of THE TECHNIC can perform for Rose is to encourage boys
g or sciwith these three attributes to come to Rose. Gradu ltion and a successful career in engineerin
ence are a virtual certainty for people with these characteristics.

DECEMBER, 1960
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OBSERVATIONS of SUCCESS

by

Fred Maienschein
Senior Physicist
Oak Ridge National Laboratory
Oak Ridge Tennessee
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"OBSERVATIONS OF SUCCESS" is a series of eight articles written by outstanding alumni
of Rose—men who are truly giants in their fields—to describe for you the nature of their particular field of engineering, the elements of their college training which were most helpful to them,
and the traits of their personalities which were invaluable to their success. The fields of engineering to be discussed in later issues in addition to Research, will be Design, Production, Personnel
Relations, Teaching, and Purchasing.
Because ultimate job satisfaction cannot be obtained unless the philosophy of the man parallels that of the organization for which he works, it would be well to consider the values which
these authors attach to things as evidenced in their writing in the thinking that precedes your selection of a field of engineering.
This momentous series will represent the most current, the most broad, and the most highly
authoritative opinion available on any college campus of activities emanating from Engineering.

Energy consumption by mankind
has increased by eight times in the
last one hundred years. Man's maximum speed of travel has increased
by a factor of thirty in the same time
span and the maximum attained
speed may actually be doubled (by
the X-15 airplane) in the time interval between the writing of this
article and its appearance in print.
Manned rocket flight away from
the earth has been predicted for the
next decade. The discovery of
nuclear fission has led to energy
sources of unprecedented concentration and the possibility of development of unlimited sources of
energy. Mathematical computation
speeds have increased by a million
times within the last human generation. New materials, including
many new elements, have been produced, and new products of fabulous variety have been developed
for consumer consumption.
These are some of the more spectacular manifestations of past research and development (R&D work.
Not only our standard of living but
our very way of life is largely conditioned by earlier R&D. Our future
patterns of living will be delimited
by the R&D proceeding today. The
validity of this assertion is reinforced by consideration of the recent
discovery and development of means
of self-destruction which are so
powerful and efficient as to defy the
scope of our imaginations.
The urge to participate in what
DECEMBER, 1960

appears to be the exponential expansion of man's knowledge of the
physical universe and in the development of powerful new machines and instruments leads students into research and development.
The "goals" of R&D are primarily
of two types. The satisfaction of
curiosity (albeit scientific) is the
major goal of what is called "pure"
research. Where do cosmic rays
come from? Why are there so many
apparently fundamental particles?
Is star formation a continuous process or was the universe created in
an instant?
The goal of "applied" research
and development is usually a piece
of equipment or a new process. This
type of goal varies over a tremendous range: from the commercial development of a more efficient, longer-lasting light bulb to a more-reliable, easier-to-hide, solid-fueled
ICBM. The goal may be of a very
broad nature such as the economic
removal of salt from sea water or
the fusion of deuterium atoms in
a reactor to produce power for all
future ages.
The goals of R&D in earlier times
were usually those of individuals.
Individual curiosity or individually
conceived inventions were the motivating factors. But the very expansion of knowledge has made it
difficult today for an individual,
working by himself, to make a significant R&D contribution. Group
goals have undeniably tended to re-

place those of the individual. The
group may be a company, a laboratory, a nation, or even a group of
nations as in the case of the recent
"geophysical year."
For the engineer or scientist research and development traditionally offers a greater freedom than
other types of work. This freedom
may take the form of choosing a research project. One is then faced
with the very serious responsibility
for wisely investing both his own
time and the funds of others. Universities have by tradition offered
great freedom of choice of field of investigation and, unfortunately, a
concomitant freedom from adequate
financial support. This last difficulty is largely eliminated in major
universities today by governmentsponsored research in the physical
sciences. At the same time, however,
the possible fields of study are
limited to those which are supported.
Freedom in R&D may take other
forms such as freedom from restrictions and conformity of behavior. Even in those large companies which have reputations of
requiring considerable conformity
of behavior, the members of the
research staff enjoy relative freedom. Many fewer time clocks are
encountered in R&D, for example.
In a few establishments, the workers in "pure" as opposed to "applied" research are asked to compensate for their greater freedom
by accepting lower salaries and to
Page 11

a certain extent this type of compensation pattern is reflected
throughout R&D work.
A requisite for a good chance of
success in research and development
work is graduate study. For this and
other reasons, those who enter R&D
will usually be in the upper scholastic brackets in undergraduate school.
Even those students near the top of
their undergraduate classes will find
the competition much keener and the
requirements more demanding in
graduate school. However, since
all of the students in graduate
school should have already demonstrated their ability to achieve
good grades, grades as such usually
receive relatively little emphasis
and the significant academic hurdles
are represented by various forms
of comprehensive
examinations
which are usually given only once
for each advanced degree.
The reader may argue that relatively few engineers attend graduate school and this may have been
true in the past. However, it is
no longer true. Most R&D laboratories now strongly encourage newly employed graduate engineers to
continue their training and provide
part of the time and cost required.
A few laboratories will hire only
engineers with graduate training.
The preponderance of engineers who
do graduate study will enter R&D
or teaching and the majority of engineers in these fields have some
graduate training.
The research work for a thesis
to be presented to the graduate
school is usually the student's introduction to research and as such is
a vital part of his training. If graduate study is to properly fulfill this
purpose it must be carried out at
an institution where the faculty is
conducting significant research in
the particular field of study. In the
choice of graduate schools, it may
be worthwhile to note that state
universities, by their nature, admit
all reasonably (and some questionably) qualified applicants. Many
of these will, in course of time, drop
out. The private institutions with
good reputations, on the other hand,
tend to establish very strict enPage 12

trance requirements and almost all
who enter successfully complete
their course of study. The cost
variations among schools are minimized somewhat by the widespread
availability of fellowships and
teaching assistantships.
In the
physical sciences, at least, these
financial aids are available to a substantial fraction of the graduate students and are of sufficient magnitude to cover most of the necessary
expenses.
For future work in research and
development, the undergraduate
courses which will surely be most
valuable are those which are basic
in nature. This is only partly true
because the typical R&D engineer
will subsequently attend graduate
school. Even ignoring graduate
study, the basic courses would still
be the most valuable. Of these basic
courses, the study of mathematics is
the most truly vital. The mathematics curriculum at Rose has expanded so that it is no longer
possible to recommend taking all
available math courses, as was the
case when I attended. However,
engineers considering R&D work
would certainly profit greatly by
studying advanced differential equations, vector analysis, and matrix
algebra.
Courses in numerical
analysis, statistics, and functions of
complex variable compete closely
with the other courses listed above.
Admittedly, taking all of these
courses would require a large fraction of the time available in four
years, but they are that important
for R&D. If the student is not at
all interested in mathematics, he
should probably not consider entering R&D.
The other basic courses are those
in communications which include
studies in English speech and report writing. The products of research are ideas which must be
communicated in order to achieve
significance. Other valuable communication courses are those in
foreign languages. These should be
pursued in order to save time in
graduate school. The usual choices
of languages are from French, German, and Russian, with the degree

of difficulty increasing in the order
shown and the potential value roughly proportional to the difficulty.
The really far-sighted and ambitious
student might consider studying
Chinese. It may be pertinent to
note that many of us who were students before the recent surge in
Russian scientific work are catching
up the hard way. I am among the
more than 120 staff members of the
Oak Ridge National Laboratory
who are currently studying Russian
in a Laboratory-initiated program.
If the proper emphasis is laid on
basic courses, it should not be difficult to change fields of study after
completing undergraduate work. A
change from chemical engineering
to chemistry or from mathematics
to physics should pose few problems. Occasionally more drastic
changes can be made with little loss
of time.
The wide variety of activities and
the relative freedom from repetitive tasks constitute major attractions of R&D for many participants.
The work may be carried out alone
(more likely for a theorist) or as
an aspect of a large problem. Group
research is most likely for an experimentalist. Within the group,
each individual surely has special
responsibility and competence in
some aspect of the project, but the
days of individual study in an
isolated ivory tower are largely
gone. For many directors of research teams, research appears as
an administrative task of attempting to coordinate and direct the
work of others.
However the research is carried
out, the final product is a report
which may be presented both in
written and oral form. "Meetings"
are considered as a vital form of
exchanging information by the research worker. Similarly, journal
articles are usually taken as the
most significant indicator of the results achieved. From development
work physical "hardware" may be
produced in addition to reports, but
it is the idea or method that is important and not the particular piece
of equipment.
(Continued on page 30)
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GO KARTS
By Tom Bosworth, soph., c.e.
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Karting is not a new sport. Fathers have built contraptions ever
since light-weight, one-cylinder motors have been available. Usually
they weren't very beautiful with
their orange crate body and offsized wheels, but at least they provided their own power for a lightning speed of 5 or 10 mph. The little mechanisms may have seemed
funny, but, at least, they provided
a starting point for the now wellengineered racing karts.
In 1956 a string of events caused
thousands of 2-cycle West Bend engines to appear. Naturally someone adapted one of these small but
powerful engines to a miniature
car. This someone happened to be
Art Ingles, well known for hotrodding, and an employee for Kurtis
Craft, makers of some of the famed
Indianapolis cars.
Art made a simple but rugged
tubular chassis and placed a two
and one-half hp West Bend with
semi-pneumatic tire on it. His transmission was a bicycle chain and
sprockets. Taking off across a parkDECEMBER, 1960
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ing lot, to his surprise, he clipped
along at a speed of 30 mph. It seemed
unbelievable that such a small power
plant could propel him so fast. After
riding through parking lots, alleys,
and tennis courts, Art noticed many
onlookers who were interested. He
began thinking—why not manufacture them commercially. Anyone
could drive one, no matter if they
were eight or eighty years old. Thus
the sport of karting was born. GoKarts, the name given to the little
rigs by "Rod and Custom" magazine,
became a national craze.
Buying a kart that will suit one's
self is not a difficult matter with
the many manufacturers of today.
There is a kart for every one
whether it is an all out competition
model or just a sporty runabout.
Even for those who are do-it-yourselfers, kart kits can be purchased
with the welding completed or if
one prefers he may buy a kit requiring welding. In any case, I'm sure
one can find what he wants on the
market. When buying a kart, just
as purchasing an automobile, there

‘
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are things to be considered, such as
construction, handling, and engine.
If the wheels and engine are removed from the kart the only thing
left is the chassis, since there is no
body covering or other useless appendages attached. Thus the frame
design is the kart's design. But
more than mere looks must be incorporated into a frame. Since the
kart is more of a sportscar when
compared to a quarter or half
midget it's frame layouts must have
the ability to turn in either direction as well as travel a straight line.
Thus looks must sacrifice in favor
of handling ease when such is the
case.
Most commercially-built karts
have a skitterish front end since the
engine and driver weight is concentrated over the back wheels.
However some karts have a tendency to spin out from the rear
which makes them tough to handle.
Luckily, some manufacturers have
realized this handling problem and
have placed the driver and engine
(Continued on page 31)
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Trail of three Asteroids.

Venus near the quarter phase.

Drawing of Martian Canal System.

Mercury near elongation.

Apparent atmosphere density by ultraviolet and infra-red light.
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Surface details of Mars.
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ASTRONOMY
PART I I I

THE SOLAR SYSTEM, PART A
By Jay Hirt, senior, math.
In the following two selections we
shall explain some of the characteristics and properties of our own
solar system. Due to the vast
amount of material available in this
field we shall split up the topic:
this edition will contain a discussion
of Mercury, Venus, Mars, and the
Asteroids, the next edition will carry
Jupiter, Uranus, Saturn, Neptune,
and Pluto. A discussion of the
Earth will not appear in this series,
but we will talk about the Sun in
a later issue.
MERCURY
Mercury is the smallest principal
planet in our solar system, having
a radius of 1450 miles, which is reasonably close, you will remember, to
the moon's radius. It also resembles
the moon in surface features, being
rocky and barren. Mercury always
keeps the same face toward the sun,
much as the moon does with respect
to the earth—i.e., it revolves around
the sun once in 88 days and rotates
on its axis in the same period.
Mercury is occasionally visible to
the naked eye for a few days near
the times of its greatest elongations.
There may be many of these elongations in a year, all of which are not
favorable to observation for the following reasons. (1) Mercury's apparent distance from the sun at
greatest elongations ranges from 28°
to 18°. (2) Because the planet is always near the ecliptic, it is highest
in the sky at sunrise or sunset when
the ecliptic is most inclined to the
horizon.
DECEMBER, 1960

The terms Evening Star and
Morning Star most often refer to
appearances of the inferior planets,
especially Venus because it is the
more noticeable of the two. Actually; this term may be applied to superior planets also, since it indicates only that they set soon after
the run or rie not long before it.
As with all inferior planets, Mercury showes phases, which are
shown in Figure 1. The reason for
the one-face to the sun characteristic
of the planet is due to the fact that it
is so near the sun that it is being
constrained by sun-raised tides.
Acutally, due to an eccentricity of
0.20 in its orbit, only about 30`A of
the planet remains in total darkness.
The surface of the planet varies
from a maximum of 410°C on the
sunward side to about the same
temperature as the moon on the
dark side. The latter figure is an
estimate since no radiation at all is
emitted from the dark side and all
temperature figures are obtained
from radiometric measures. It is
said that Mercury has the coldest
and hottest places in the planetary
ystem.
VENUS
Venus is the brightest planet in
the solar system, outshining all
other bodies in the heavens except
the sun and our own moon. Near
its time of greatest brilliancy it is
plainly visible to the naked eye at
midday. Being second in order
from the sun, Venus revolves around
the sun in an orbit that is just in-

side that of the Earth, being 67 million miles from the sun (mean
value) and completing its revolution in 225 days. This orbit is the
most nearly circular in the solar system.
Venus, like Mercury, has phases
which is due to it having an orbit
inside the earth. Since the plane of
this orbit is very close to being the
same as ours, Venus also appears
to be a Morning Star and Evening
Star. At the time of inferior conjunction, Venus appears at its
brightest, which is about 6 times as
bright as Jupiter and 15 times as
bright as Sirius, the brightest star.
Photographs of Venus are shown
in Figure 2.
The high reflecting power of
Venus is due to its cloudy atmosphere. This is, in a way, detrimental to our study of the planet,
since these clouds hide the surface
from our telescopes. The pale gray
markings in Figure 2 are caused by
shadings on the clouds. Being more
clearly photographed with ultraviolet light, the left member of Figure 2 shows a better illustration of
These transitory
the illusion.
markings are breaks in the higher
cloud layers through which darker
drifting lower-level clouds are visible. Free oxygen and water vapor
are not present in the atmosphere
in large enough quantities to leave
a mark on a spectrographic analysis
of the planet. Studies have shown
that Carbon dioxide is many more
(Continued on page 28)
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CAMPUS
A new addition to the Rose
campus skyline is in the final planning stage. A new building will
soon be constructed to house an
astronautics laboratory and observatory. In fact, if the plans proceed
on schedule, ground will probably
be broken before this article reaches
the readers of THE TECHNIC. This
construction was authorized by the
Rose Board of Managers at their
fall meeting.
Recognizing that Rose students
and alumni are vitally interested in
the future and progess of Rose Poly,
this article is being written to explain the reasons for this investment and the return which we expect to derive. First, let us look at
the investment required for this
project.
Initially, the astronautics laboratory and observatory will consist of
one 40' by 16' structure located near
the west end of the campus in the
vicinity of the circle drive that overlooks the baseball field. The building will have a brick foundation,
redwood walls and a flat roof.
The prospect of a flat roof may be
in direct contrast to the ideas of
most of you who are more familiar
with the dome type structure associated with traditional observatories.
The dome type observatory is very
expensive and an investigation of
the advantages of the dome over the
flat roof clearly indicate that the
slight gain in convenience is not
Page 16

worth the large extra investment.
The flat roof of the building will be
divided into a fixed half and a movable half in a manner that will permit the movable portion to roll back
over the fixed portion when the
scopes are in use. The floor area
under the fixed roof will be used for
work tables, radio facilities, recording facilities, storage, etc., and the
floor area under the movable roof
will house the telescope equipment.
The observatory will have ten M-17,
5 inch objective lenses, 20 power, 2
degrees of field telescopes permanently mounted around the periphery
/
2 inch
of the veiwing room and a 121
Newtonian reflector telescope which
will be mounted in the center of the
viewing room. Obviously, in a
structure of this type the cost of
equiping the observatory with telescopes represents a major expenditure. However, the initial telescopic
equipment will be provided by the
Smithsonian Institute and the local
Terre Haute Astronomical Society
so that the cost of the Institute will
be limited primarily to the cost ot
erecting the building. At this writing all available information on
estimates for construction indicate
that the building will cost approximately $15,000. If you are familiar
with the cost of buildings of this
nature, you should immediately
recognize that this cost to the institute is only a small fraction of the
usual cost associated with construct -

ing and equipping an observatory.
Now that we have discussed the investment involved, let us look at
the purposes for adding this building
to our campus.
The purpose of this campus addition is basically twofold. It will
serve as a powerful educational tool
for study and research in space
technology, astronomy, mathematics,
etc., and it will house the Moonwatch
operation of the Terre Haute Astronomical Society. The advantages
of the first purpose or use of the
building are very numerous and
are limited only to the imagination
of the people utilizing these facilities. New courses in our engineering and science curricula will be a
natural outgrowth of the observatory and the opportunities for research in the field of space are unlimited. The new facilities will
provide excellent support for study
of space, relative motion, unusual
temperatures and pressures, gravity,
etc. The role of the engineer and
scientist in solving space problems
emphasizes the necessity for familiarizing students of engineering
and science with astronomy and the
technology of space. In addition to
supplementing present course work
it is anticipated that Rose Poly will
pioneer some basic research that
should add to the fame of Rose.
The second basic purpose of the
astronautics laboratory and observatory is to house the local Moonwatch
THE ROSE TECHNIC

OBSERVATORY
By J. B. Matthews, Ass't. Prof., M.E. Dept.
t rs
use of the
operation. Initially
building will be reilominate but
once the facilities Wv*. incorporated
in new courses and research programs are initiated, the Moonwatch
operation will represent only a small
portion of the overall program associated with the new building. It is
this use of the observatory that is
probably foreign to most students
and alumni. Therefore, a large portion of this article will be devoted
to an explanation of the Moonwatch
program.
The Moonwatch program on a
world-wide scale is a functon of the
Astrophysical Observatory of the
Smithsonian Institution located in
Cambridge, Massachusetts. Moonwatch is a very important phase of
their optical satellite tracking program under the guidance of the section for upper atmosphere studies.
The aims of Moonwatch are mainly
these: (a) to acquire new satellites,
especially those which are nonbroadcasting; (b) to re-acquire
satellites that become lost; (c) to
track satellites on a regular basis so
that ephemerides (celestial timetables) may be corrected constantly.
It is contemplated that the near future Moonwatch also will be engaged in making light-curves of
satellites. This will revel tumble
rates and lead to new measures of
upper atmosphere phenomena.
There are now systems other
than Moonwatch for observing satelDECEMBER, 1960

lites and these include radio, radar,
optic (photography), infrared, etc.
Moonwatch in a sense has been
complimentary to these systems,
performing a variety of functions
that cannot be perfomed at present
by any single one of the others
(such as searching for undiscovered
non-broadcasting objects). Despite
any developing systems, the need
for Moonwatch never should reach
a zero point; the sheer numbers of
observers and stations and the fact
of its world-wide spread are factors
which make Moonwatch a unique
system—a system peculiarly adapted
and eminently skilled for the tasks
it accomplishes. Yet, it needs to be
recognized that as other tracking
and acquisition systems become
more sophisticated and expanded on
a geographical basis, the dependence
upon Moonwatch probably will
diminish. At the moment it does
not appear that this development
will greatly reduce the need for
Moonwatch within three years.
Moreover, it seems likely that visual
observation of satellites will continue to be a useful part of the
overall satellite tracking system for
many years to come.
The problems posed for Moonwatch observers are not limited.
The basic, essential data are measures of the position of a satellite
and the instant of time it occupied
the position. The required accuracy
is to within one degree of arc, and

one second of time; however, greater accuracy—say within 15-20 min-.
4 second—is a cur1
utes of arc and /
rent, prime aim and should be
achieved before long by a large
number of stations. The development of optical and timing instrumentation and observing techniques
required to achieve this accurary
constitute a challenge of no mean
order even for students of technical
and engineering interests. The development of instrumentation for
obtaining light-curves measures presupposes further challenge, not to
mention the problems of observing
extremely faint satellites and satellites behaving unpredictably.
By obtaining careful measurements of the position of a satellite,
and the time it occupied that position, Moonwatch observers have provided basic data from which scientists have derived new knowledge of
the earth's upper atmosphere. For
instance, from hundreds of observations, including radio, radar, photographic and visual, Dr. L. G. Jacchia
of the Smithsonian Astrophysical
Observatory was able to prove that
high energy particles from the sun,
called corpuscular radiation, heat
and swell the upper atmosphere to
increase the drag on orbiting objects.
Seventy per cent of the observations
used in this research were provided
by Moonwatch observers.
(Continued on page 32)
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Miss Technic of December
The young lady- adorning the pages of this December's
Technic is Miss Joan Courter. Joan is a sophomore Medical Technology major attending Indiana State Teachers College. A Gamma Phi Beta lass and a native of Paris, Illinois, Joan finds
herself quite busy at school with studies and a full schedule
of activities which includes the Student Council and the Panhellenic Council.

").
*

"Sure hope you had a cool yule!"
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Five and one-half feet in height, 127
pounds, and with lovely light brown hair
and green eyes, etc., you can see why
Joan is a popular co-ed on the State
campus. Some vital statistics concerning
this 19 year old, young lovely are:
5825.28 - 3778.56 - 5825.28. Of course
those dimensions are in shik-li.
In her spare time she enjoys tobogganing and playing in the snow. During
the summer she enjoys swimming and
basking in the sun.
The Technic would appreciate students
submitting names of co-eds for future
Miss Technics of the month to the Editors.

Joan demonstrates her Laboratory Technique.

Classical illustration of reason some guys attend Indiana State.
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Joanie demonstrates her Poolside Technique.
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YOU

What would
do
as an engineer

Development testing of liquid hydrogen-fueled rockets is carried out in specially built test stands like this at Pratt &
Whitney Aircraft's Florida Research and Development Center.
Every phase of an experimental engine test may be controlled
by engineers from a remote blockhouse (inset), with closedcircuit television providing a means for visual observation.
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ratt & Whitney Aircraft?
Regardless of your specialty, you would work in a
favorable engineering atmosphere.
Back in 1925, when Pratt & Whitney Aircraft was
designing and developing the first of its family of
history-making powerplants, an attitude was born—a
recognition that engineering excellence was the key
to success.
That attitude, that recognition of the prime importance of technical superiority is still predominant at
P&WA today.
The field, of course, is broader now, the challenge
greater. No longer are the company's requirements
confined to graduates with degrees in mechanical
and aeronautical engineering. Pratt & Whitney Aircraft today is concerned with the development of
all forms of flight propulsion systems for the aerospace medium—air breathing, rocket, nuclear and
other advanced types. Some are entirely new in
concept. To carry out analytical, design, experimental
or materials engineering assignments, men with
degrees in mechanical, aeronautical, electrical, chemical and nuclear engineering are needed, along
with those holding degrees in physics, chemistry
and metallurgy.

At P&WA's Connecticut Aircraft Nuclear Engine Laboratory (CANEL) many technical talents are focused
on the development of nuclear propulsion systems for
future air and space vehicles. With this live mock-up
of a reactor, nuclear scientists and engineers can
determine critical mass, material reactivity coefficients,
control effectiveness and other reactor parameters.

Representative of electronic aids functioning for P&WA
engineers is this on-site data recording center which
can provide automatically recorded and computed
data simultaneously with the testing of an engine. This
equipment is capable of recording 1,200 different
values per second.

Specifically, what would you do?—your own engineering talent provides the best answer. And Pratt
& Whitney Aircraft provides the atmosphere in which
that talent can ilourish.

For further information regarding an engineering
career at Pratt & Whitney Aircraft, consult your college placement officcr or write to Mr. R. P. Azinger,
Engineering Department, Pratt & Whitney Aircraft,
East Hartford 8, Connecticut.

Studies of solar energy collection and liquid and vapor
power cycles typify P&WA's research in advanced
space auxiliary power systems. Analytical and Experimental Engineers work together in such programs to
establish and test basic concepts.

PRATT az, WHITNEY AIRCRAFT
Division of United Aircraft Corporation

CONNECTICUT OPERATIONS — East Hartford
FLORIDA RESEARCH AND DEVELOPMENT CENTER — Palm Beach County, Florida
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Red-ea/Jell g 2eaelati
By Ken Miller, soph., e.e.

The world's largest electric power
generating station, capable of satisfying the electrical needs of more
than a million American homes, has
recently been put into commercial
operation by Indiana and Michigan
Electric Company, a subsidiary of
Atomic Electric Power Company.
Situated on the banks of the Wabash
River in Sullivan County, Indiana,
twenty miles southwest of Terre
Haute, the seventy-two million dollar Breed Plant has a capacity of
475,000 kilowatts and has been successfully tested at nearly 500,000
kilowatts.
Forty per cent larger than the
next largest single generator unit
in operation, the Breed Plant turbine-generator has a power producing capability greater than all
power plants in any of the states of
Vermont, Wyoming, Delaware,
Rhode Island, Alaska, or Hawaii. In
continuous use the Breed Plant
could develop 4.1 billion kilowatthours per year, more power than is
consumed annually in any one of
fifteen states.
While the Breed Plant is 577 feet
tall at its highest point, the boiler
alone reaches twenty-three stories
in height. It consists of a highpressure and a low-pressure section,
each weighing 875 tons and measuring 36,400 cubic feet in volume. Developing a steam pressure of 3500
psi., and an initial steam temperature of 1050° F., the boiler yields
three million pounds of steam per
hour.
Not only is the Breed Plant the
Page 22

largest single-unit turbine generator
in the world, but also it is the first
in a series of larger, more efficient
power stations. Although the Breed
Plant occupies 75 percent more
space than AEP's second largest unit
of 225,000 kilowatts, it can produce
110'4 more power, therefore, reducing the capital cost per kilowatt
capacity. In addition, the new unit
is expected to consume 8,535 BTU
per kilowatt-hour produced, a substantial improvement over the
United States' present most efficient
plant which expends 9093 BTU per
kilowatt-hour. A thermal efficiency
as high as 40'; is predicted for the
Breed Plant, but actual efficiency
cannot be determined until the station has been in operation for several
months.
XENON HIGH BRIGHTNESS
Long-range illumination has received a needed stimulus with the
development of xenon high brightness by Duro-Test Corporation in
conjunction with the U. S. Army
Engineer Research and Development
Laboratories. Suitable for use in
searchlights, projectors, and in space
applications, the xenon bulb can
project its rays up to fifty miles.
Because of extreme temperatures
reached within the bulb, its shell
must be made of fused quartz, the
only transparent material capable of
withstanding the 3500' temperature
at ten times atmospheric pressure,
147 psi. In order to obtain xenon in
a concentrated form, ten million cubic feet of air must be processed to
isolate one cubic feet of xenon.

Differing from the conventional
one-arc lamp, the xenon light has
three separate arc discharges with a
one-quarter inch gap between them;
these are switched and regulated independently. As a replacement for
the carbon arc lamp, the xenon bulb
has several advantages over its predecessor. Xenon lighting offers
clean, maintenance-free operation,
no open flame or fumes, artificial
lighting virtually non-distinguishable
from daylight, and extremely long
life of up to 1000 hours per bulb.
STAINLESS STEEL ENGINE
A revolutionary new stainless steel
engine that develops a once-thought
impossible one-to-one horsepowerto-weight ratio has been designed by
Lloyd Taylor and produced by Tyce
Engineering Corporation of Chula
Vista, California. Achieving the ultimate in power, lightness, and durability, one of its models develops
175 horsepower and 135 cubic inches
displacement, yet weighs only 175
pounds.
This four-cylinder marvel has a
thin stainless steel block assembly,
including combustion chambers, cylinders, water jackets, intake and exhaust ducts, upper block pan and
spark plug tubes. Just ordinary
stainless steel used for pots and pans,
cabinets and cutlery, makes this engine strong, light, durable, and corrosion-proof. In addition, the thin
stainless steel sections dissipate heat
much faster than a cast iron block,
thus removing "hot spots," which
cause pinging in conventional piston
(Continued on Page 30)
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Solid opportunities with solid state devices
A big part of Western Electric's job is to manufacture the
miniature "new arts'' products that are changing the science
of communications. It's a job which offers you a challenging career—a chance to plan new methods of mass producing ever-improving kinds of transistors, ferrite devices,
diodes, special purpose electron tubes, etc.
You'll be with a company that is expanding rapidly in
this field. At present our Allentown and Laureldale, Pa.,
plants are devoted exclusively to making electron devices,
and a big new plant is under construction in Kansas City.
The needs of the Bell Telephone System for these products
are increasing daily and will multiply enormously with the
introduction of Electronic Central Office switching now
nearing trial operation.
These devices are changing the scene at all our manufacturing plants as they go into the startling new communications products developed by our associates at Bell
Telephone Laboratories. From microwave transmission
equipment to submarine cable amplifiers, our products call

for creative production engineering, installation planning,
and merchandising methods. Our job for the Bell System
and the U.S. government has grown to the point where we
are now one of the nation's "Top 11" in industrial sales.
And your chance to play an important part in our future
growth is solid!
Opportunities exist for electrical, mechanical, industrial, civil and
chemical engineers, as well as physical science, liberal arts, and business majors. For more information, get your copy of Consider a Career
at Western Electric from your Placement Officer. Or write College
Relations, Room 6105, Western Electric Company, 195 Broadway, New
York 7, N. Y. Be sure to arrange for a Western Electric interview when
the Bell System recruiting team visits your campus.

wegterti Electric

0

MANUFACTURING AND SUPPLY

UNIT OF THE BELL SYSTEM

Principal manufacturing locations at Chicago. III.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind., Allentown and Laureldale, Pa.; Winston-Salem, N. C.; Buffalo. N. Y.; North Andover,
Mass.; Omaha, Neb.: Kansas City, Mo.; Columbus, Ohio; Oklahoma City. Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation. Skokie, Ill., and
I ittle Rock, Ark. Also Western Electric distribution centers in 32 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7. N. Y.
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SIGMA NU
On Tuesday, November 15,
Richard R. Fletcher, Executive
Secretary, visited the Rose campus
for a meeting with the chapter.
Brother Fletcher and the chapter
had lunch together at the cafeteria
and then went upstairs to the
lounge where Brother Fletcher
showed slides on the History of
Sigma Nu. The story was mainly
concerned with the effect that the
lives of Thomas Jefferson, Francis
Smith, and Robert E. Lee had on
the lives of our founders, and consequently, on the founding of Sigma
Nu. Brother Fletcher did all the
research for this himself, and the
result of his work showed more
fully the purpose of our founding
and also the purpose of Sigma Nu
as a national fraternity today.
His visit not only gave us the opportunity to meet THE Man of Sigma Nu, but the encouragement to
plan for greater purposes in the
plans of our chapter here at Rose.
Sophomore Andy Spangler recently was pledged to Sigma Nu, bringing our chapter total up to fifty
men.
Beta Upsilon just completed another winning football season with a
five and one record, capturing the
I-F football trophy for the second
consecutive year, under the coaching
of Dick Landenberger. Team members were: Ed Kostra, Tom Hormuth, Chuck Gilbert, Jim Kvasnica,
Dick Landenberger, Bob Pesavento,
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Fred Morgan, Don Hurst, Charlie
Smith, John Toole, Bob Lovell, Tom
Fite, and other able Sigma Nu's to
fill up the ranks.
More Sigma Nu's losing their
"freedom": Dick Landenberger and
Anita Ferenbacher will be married
in Olney, Ill., February 4; and Dan
Kingery and Beverly Kellogg will be
married in Terre Haute, December
31. Other "ball and chain boys" are
Rich Daugherty, who pinned Linda
Fagg, John Toole, who pinned Sherry
Oaks, and Ross Dring, who pinned
Pat Tomaska. Oh yes, Joe Grumme
lavaliered Bonney Townsend.
Jim Onnen, Melanie, and Jeff
stopped in to see us recently; Jim
says that Louisville is "jes fine."
That's about all the pertinent poop
for now.
Bob Carter
THETA XI
Brother Larry Pitt has become
engaged to Miss Janet Newland, and
Brother Bernie Landsbaum has given his Badge of Honor to Miss Ruth
Loewenstein. Brother John "The
Wreck of the Old John J." Henke
has gotten depinned, so let old John
know if you know any girls who
want to go . . . out. Several of the
gang have given away lavalieres,
class rings, sweat shirts, etc.; and
one apparently misplaced the back
seat of his car somewhere in the
vicinity of Hulman Field.
The annual TX Christmas party
will be held December 17. It is expected that Santa will receive a

warm welcome, since we are going
to build a fire in the fireplace. Some
of the gang think it would be especially appropriate for the Yule log
to be made of holly, so they have
started timing the Vigo Patrol's
trips through the campus.
Recently initiated into the Bonds
of Theta Xi were John Bott, Bill
Edmons, and Jim Summers. Bruce
Baker, sophomore M.E. from
Charleston, Illinois, recently pledged.
On Saturday, November 12, the
remains of Kappa Chapter's IF football squad defeated Theta Chapter
of Purdue by a 25-6 count. Brother
McCardle courageously provided
the weekly casualty—he somehow
managed to kick himself in the head.
The emergency squad made several
stops on the way to the doctor's office, and by the time Brother McCardle reached the little white table.
no anesthetic was necessary.
This column was written on the
assumption that two heads are better than one. This, incidentally, i
why many American homes are now
being built with more than one bathroom. All kidding aside, we wouli
like to extend our heart-felt thanks
to the people who made this column
possible — Anhauser-Busch, the
American Tobacco Company, and the
makers of Maxwell House coffee.
Please make all payola checks
payable to
Bob McCardle and
Don Niedringhaus
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Ades
ALPHA TAU OMEGA
Starting with last things first this
time, we'll begin by announcing that
two more Taus have parted with
their pins. Brother Jack Munro
traveled to Indiana University where
he is pinned to Miss Stacey Luther.
Miss Luther is a sophomore at I.U.
and a member of the Kappa Delta
Sorority. Brother Tom Bosworth
was also pinned last month, giving
his Badge of Honor to Miss Peg
Gilder. Miss Gilder is a sophomore
at Indiana State and a member of
the Delta Gamma Sorority. But the
biggest piece of news was when
Brother Tom Keeling parted with
his bracelet. Tom is now braceleted
to Miss Kitty Kennedy of St. Mary's.
Among the recent social events at
Gamma Gamma was the mixer held
October 21 with the girls from St.
Mary's. The Halloween decorations and the apple-dunking contest
added much color to the very successful mixer. The VMI Dance was
held on November 18 between the
Sigma Nu's and ATO's at the Cotillion Room in the Deming Hotel. A
party was held before the dance at
the Tau house where punch and
cookies were served. Scheduled for
Wednesday, December 14, is the annual Christmas Party, which is being
held this year with the AOPi's. This
year the freshmen get-acquanted
parties are being held Friday, November 18. Brothers John Walden
and Bob "Cug" McCoige are busy
getting the house into shape for the
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parties.
Alpha Tau Omega was presented
a plaque by the Vigo County Heart
Association for the fraternity's five
years of consecutive service to the
Heart Fund.
The ATO football squad ended
their season with two ties and captured third place in interfraternity
league play winning one, losing
three, and playing to two ties. The
Taus evened their season record
with Sigma Nu when Sigma Nu
won by a score of 13-6, and then
the Terrible Taus came from behind
in the second half to tie Theta Xi
12-12 the following week. In the
last game of the season against
Lambda Chi Alpha, the Taus led
throughout the game making a brilliant goal-line stand in the second
half. But they were unable to hold
their last drive and settled for a 6-6
tie. Brother Bob "Cug" McCoige
is now playing varsity basketball
for the second straight year.
Merry Christmas and Happy New
Year to all.
Scott Herrin
LAM I3DA CHI ALPHA
The Theta Kappa Zeta of Lambda
Chi at Rose Polytechnic Institute in
Terre Haute, Indiana (Whew) is
proud to announce the pledging of
a new man. Greg Bolt, a sophomore Chemical from Bremen, Indiana, joined Dan Little and Al
Story in making up the first semester's pledge class. Dan, a sophomore
Electrical from Culver, Indiana,

pledged last spring, and Al, a junior
Math major from Danville, Indiana,
pledged early this semester.
Theta Kappa joins the Sigma Nu's
down the street in claiming the noninjury title of the I-F football tourney. Both chapters lucked out during the first round. The second
round is now upon us and we hope
that all four fraternities luck out.
Congratulations are in order for
the four Lambda Chi's who made the
Explorer All-Star I-F Football
Team. John Ray and Cap Wetzell
were voted into the end positions;
Bill Barone made halfback and
John Haley was elected a flanking
back.
A well received refinement was
made to this illustrious house. A
new carpet was laid in the second
floor hall and also on the front
stairs. The old one had been tortured
for some 20 years by unsympathetic
feet. The assistance that Lambda Chi
received in putting down the rug
was from the same gentlemen who
laid the original carpet 20 years ago.
During a romantic, and somewhat
weak, moment Larry Myers succumbed to the wiles of Miss Vicki
Curts, a freshman at Indiana State.
Theta Kappa's social chairman gave
a well received "pin-talk" after giving up his badge. So Larry joins
the ranks of the other seven pinned
brothers. Maybe Phillips will follow . . . someday.
Dennis Karwatka
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THE WHEEL-LESS CARS
By Ed Kostra, senior, m.e.

The Curtis-Wright air suspended automobile.

A new revolution in transportation is upon us. It will challenge
both the automobile and airplane.
For this revolution may bring about
the passing of the wheel, our faithful servant since the dawn of history. The effect of the air-cushion
vehicle on the world may be startling. Our world system of superhighways will be obsolete for the
air machine needs no roads. All our
great seaports will be useless for
future ports will be inland.
The air-cushion vehicle has no
wheels; it actually floats and propels itself on a bubble of air. The
lift is provided by the natural phenomenon called ground effect.
GROUND EFFECT. The ground
effect can be visualized by hanging
an electric table fan from a flexible
wire next to and facing a wall, then
plugging it in. The air blast from the
fan is being trapped as a cushion
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between the fan and the wall. The
more effective the trapping, the bigger the recoil.
The closer to the ground aircushion vehicles or ground effect
machines operate, the greater the
lifting power. At a few thousandths
of an inch altitude its boost to lifting power may be twenty times
normal lift. (To float at fifty feet
high a platform would be one
thousand feet in diameter.) With
the help of ground effect, an aircushioned vehicle does not need a
great deal of power at the fan,
whose job is to keep the air bubble
pumped up. The larger the aircushioned vehicle, the higher it will
ride off the ground and, therefore,
the rougher the terrain it can cross.
TYPES OF LIFT EFFECTS. The
plenum chamber is the simplest of
the ground-effects machine, and the
least expensive to manufacture. The

air is blasted into this chamber and
forms an air cushion on which the
craft rides. Another means must be
used to propel it, since the plenum
chamber only achieves the lifting
power. The air mass is directed into a peripheral slot beneath the machine so that there is a high velocity
curtain of air shooting downward
from the slot, or annular jet. To
propel this type of machine, flaps
are placed on the outside edge of
the slot which, when moved by a
control stick, deflects the airstream
to give the craft thrust in any horizontal direction. The air is forced
down under high pressure and flows
out under the machine. The air
pressure under the craft is lowered
in stages so that there is a minimum
of loss to the atmosphere. By bleeding air from the sides of the chamber walls and directed through
louvers on the sides and rear of the
THE ROSE TECHNIC

craft, propulsion can be attained in
all horizontal directions. The levapad method has been utilized by
the Ford Motor Company in developing air as a lubricant. The air
is compressed and directed out
through tiny holes in the bottom of
a metal pad, called levapad, so that
the air works like a lubricant between the pad and metal rail or flat
metal surface. This levapad is for
lift only and thrust will be provided
by a motor with a propeller blade.
PRESENT MACHINES.
Many
ground effect machines have been
built in the past few years. Here are
a few of the most successful aircushion vehicles to date.
In England, Saunder-Roe Company has developed a thirty foot
oval-shaped vehicle that glides fifteen inches above surface of water
at a speed of 25 m.p.h.
In the United States, the Curtis
Wright Air Car rides at speeds of
forty miles per hour. This machine
uses the labyrinth seal principle for
lift and propulsion.
Dr. William Bertelsen from Neponset, Illinois has developed a very
workable machine. He developed it
to take him anyplace in the countryside. The machine was built using
the annular jet principle and rides
about four inches off the ground.
Ford's Levacor rides on levapads
which elevate it a few thousandths
of an inch above a circular steel
road. The 450 pound Levacor Mach
I rides on three levapads about
/
2
seven inches in diameter. A 11
horsepower air jet propels it forward.
COMMERCIAL ASPECTS. Let us
now turn our attention to the sea,
using the air-cushion principle in a
large boat. Unlike today's ships, the
air supported lines and freighters of
the future will be low, flatbottom
vessels. They will float about ten
feet in the air and will be extremely
manuverable.
This will enable
them to skim smoothly over all but
the very roughest seas at a modest
150 m.p.h. These ships would be
lightly constructed, and therefore,
more efficient than sea-borne ships
which are built to withstand enormDECEMBER, 1960

ous stresses. Their speed would enable them to avoid most storms or at
least ride above the rough waves.
Since the "hover ship" is indifferent
to breakers, reefs and shoals, it
could operate in waters where no
other marine craft could navigate.
Traffic to previously unaccessable
islands or coast lines can now be
carried on without the need of harbors or docks.
As a passenger carrier it breaches
the speed gap between the Queen
Mary and the Boeing 707. The
hovercraft has a built-in safety factor when considered as a passenger
carrier. If anything should happen it would gently settle down
onto its floats. No expensive directional or safety systems as used
in air transport need be had and
the captain does not have to worry
about the fuel supply in an emergency.
Dr. Andrew Kruchen, Ford's engineering and research Vice-President, points out that wheels reach
their ultimate usefulness at about
150 miles an hour. He has proposed the air lubricant idea which
has resulted in the development of
the "Levacar." The Levacar is a
single passenger car weighing 450
pounds which rides on a film of air
about 1.50 of an inch thick. Dr.
Kruchen proposes a train that rides
over conventional rails or a monorail, but that is supported by a film
of air only a few hundreds of an inch
thick. The trains would operate at
speeds of 300 m.p.h. which would be
noiseless and vibrationless. At these
speeds, the trains would compete
favorably with the airlines on a
medium distance haul. The trains
would be more efficient than airplanes, since the trains will not have
wings or tails to guide them. Therefore, the train will have less drag
than the airplane.
MILITARY INTEREST. The
Army has several air-cushioned vehicles which are being tested un&r
combat conditions. The Army expects the new vehicles to take over
the cavalry's traditional roles, so
they should be able to rise five feet
to clear hedges and fences. If suc(Continued on Page 36)
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ASTRONOMY
(Continued from page 15)
times abundant above the clouds
than it is in the earth's entire atmosphere. Geophysically, the difference between Terra Firma and
Venus may be mainly the smaller
water content of the latter.
Kuiper has concluded from polarization measurements in infrared
that the clouds are not composed of
water vapor or dust, but probably of
polymerized carbon suboxide, C30.),
formed by solar ultraviolet radiation
of the carbon dioxide.
The complete absence of markings on the planet have caused much
in the way of conflicting views about
the rotational period. Schiaparelli
said that it was about 225 days,
which seems dynamically improbable, and there is no difference between the temperatures of two hemispheres, which there would be if one
hemisphere was always away from
the sun. Spectroscopic studies show
that the rotation is considerably
slower than that of the earth. If it
were less than two weeks, Doppler
slanting would appear in the spectrum, which has not appeared.
Recent ultraviolet photographs
show markings frequently in the
form of alternate dark and bright
bands. If the bands are parallel to
the planet's equator, they show that
the equator is inclined to the ecliptic
about as much as those of the Earth
and Mars. The actual time of rotation is still unknown, and at present
there is no way available to find it.
MARS, THE RED PLANET
For some time I had had a great
interest in Mars, since it seems to
be the most likely suspect for having an intelligent form of life on it.
In this section I would like to discuss the atmosphere, temperature,
surface features, and finally the socalled canals.
A few facts on the planet's size
and period disclose that the Martian
year is 687 days long and the day is
24"37"' in length. Its diameter is
slightly more than half that of the
earth, or about 4200 miles. It has
two satelites, Deimos and Phobos,
which do not exceed 10 miles in
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diameter.
Mars has a considerable but moderate atmosphere. This atmosphere
is hazy and therefore affects our
viewing of it. Some think that this
haze is caused by ice crystals in the
atmosphere similar to our own cirrus clouds. This haze is partially dissipated where the air is warmer, and
is condensed into visible clouds
where the air is colder. The white
polar caps seem to point to the fact
that oxygen, and therefore water,
exists on the planet.
The temperature differences on
the planet, however, show us that
the atmosphere, such as it is, is a
somewhat rarified thing. This is
also prevalent in the low reflecting
power of the planet, and its relative
distinctness. Spectral analysis shows
us that the main element present in
the atmosphere is nitrogen. Carbon
dioxide is also abundant, but free
oxygen is less than a 1(/( constituent,
as compared with our planet. Water
vapor is in abundance of less than
one tenth of 1 V, of ours.
In describing the planet's temperature we may say that Mars is a cold
desert. Its mean temperature is
near -60°F. Other than this, radiometric measurements would show
that the temperature in the tropics
are sometimes above the freezing
point of water in the summer. Aside
from this, the temperatures are cold.
These facts tend to show that if life
exists on Mars it must be of a type
that has little affinity for oxygen,
water, and a warm climate.
As mentioned earlier, Mars has
a polar cap that seems to be icy in
nature. In the summer, when the
temperatures rise somewhat, the
cap recedes; and in the winter
when it gets cold once more, the cap
grows. The planet is generally reddish brown in color. This is attributed to volcanic ash and sand.
Also, at times, green spots can be
seen on the surface. This is one
of the factors that first led to the belief that vegetable life of some nature existed on Mars. However,
due to the atmospheric and climatic
conditions on the planet, it seems
that, if such vegetation exists, it is
a low type, like algae.

If a Martian astronomer were
looking at us he would see the earth
as a waterlogged world covered with
oceans and rain clouds. This is
only reasonable since, by far, the
desert regions are by far the prevalent thing on the red planet. Approximately five-eights of the surface is now waste lands.
With regard to life being existent
on the planet we must try to find
somethng on earth that can come
reasonably close to what life would
be like up there (a relative term).
The only such region on the earth
is the mountainous area of Tibet.
Animal life would not only be a
struggle, but actually a war of no
quarter against the elements. Yet,
fragile forms of life are found in
Tibet. The only defense in such
regions is camouflage. Some astronomers believe that if we were
visited by a Martian he would be
most likely to be a vegetable being
rather than an animal, although animal life is possible. This is not an
entirely enjoyable thought, but we
are stuck with it. In the minds of
some, the most realstic evidence lies
in the so-called canals.
In 1877, Schiaparelle focussed his
8.75 inch reflecting telescope on
Mars and for the first time saw the
long, narrow lines. He named them
canali, which meant channels, but
in translation it came out canals
and the people were ready for an
invasion. By the time Schiaparelli
died, he had recorded a total of 113
canals, or canali.
The astronomical profession held
a dim view of the canal phenomenon
being the work of intelligent beings.
Then the foremost astronomer
Percival Lowell dipped his oar in
the water of the Martian canals. In
1894, Lowell built the observatory
in Flagstaff, Arizona, and started
his study of the planet. If nothing
else, Lowell's findings were dramatic. He charted a total of nearly
700 canals, some of which were 300
miles in length. He forwarded the
theory that where the canals intersected were located the cities of the
planet. This was formulated because it was evident that water on
the planet was scarce and the inTHE ROSE TECHNIC

The orbits of the asteroids are not
habitants would gather where they are the thousands of small bodies
had to do as little hunting for the which revolve around the sun main- far from circular and only slightly
ly between the orbits of Mars and inclined to the ecliptic. The extreme
fluid as possible.
Lowell believed that Mars was a Jupiter. Most of them appear star- variation from this is Hidalgo with
dying planet. The Martians, he be- like in a telescope; with the excep- an eccentricity of 0.66 and an inlieved, were forced to build the tion of Vesta they are all invisible; clination of 43° to the ecliptic; with
canals to retard the water-vapora- hence the name asteroids. Ceres, an aphelion point as far away as
tion process and preserve their civil- which is the largest of the asteroids, Saturn. The periods of these bodies
is 480 miles in diameter. However, range from 3.5 to 6 years. The
ization.
This may seem like mere fantasy, the majority of them have diameters orbits are not distributed at random
yet 700 charted canals cannot be less than 50 miles, and the combined between those of Mars and Jupiter;
discarded with a shrug of the shoul- mass of all the asteroids is not rather there are gaps in the neighders and laugh. Lowell's final greater than 5'A of the moon's mass. borhoods of distances from the sun
statements were that Mars was in- The fact that some of the asteroids where the periods of revolution
habited and that he had final proof. have irregular forms (shown by would be simple fractions, particIn Figure 3 is a drawing showing their perodic fluctuations in bright- ularly one third, two fifths, and one
the network of canals that Lowell ness in their rotations) suggests half of Jupiter's period. There are
said that he observed. The drawing that some of the smaller ones may accumulations instead of gaps at
was made by R. J. Trumpler in 1924. be fragments of bigger ones, chipped distances where the fractions are
not far from unity. The situation is
Many other photographs have off by collisions.
the
on
interesting where the
discovered
especially
first
Ceres was
been taken that show some of the
beof
revolution of asteroids is
period
things that are in our minds about first evening of the 19th century,
Mars. In Figure 4 there is a set of cause of its motion among the stars the same as Jupiter's period.
photographs taken at Yerkes Ob- that were being observed. Its mean
Lagrange found that when the
servatory showing the intricate sur- revolution distance is 2.8 times that bodies of a three body group occupy
face detail and the white polar cap. of the Earth. Bode's Law had said the vertices of an equilateral triThe final illustration of Mars is that there was some sort of planet angle the configuration is stable.
one which, by means of ultra-violet there, but until this time none had More than a dozen asteroids are exand infra-red light, the apparent been found. The second asteroid amples of this. Achilles was the
density of the Martian atmosphere to be found was Pallas, in the fol- first to be discovered, the rest of
is shown. This is shown in Fig- lowing year. This discovery pro- them being named after Homeric
moted a search for others.
ure 5.
heroes, thus they were given the
The search was visual for almost name Trojan Asteroids. In their
Another thing that points to the
possibility that the canals are man- a century; the astronomer com- trip around the sun they oscillate
made, or made by intelligent life, is paring charts of an area with what about two points east and west of
that natural intersections, such as he saw in that area. If one was Jupiter, which are equally distant
spider webs and mudcracks, inter- spotted, it was watched until its from that planet and the sun.
sect in fours and threes, respective- planetary characteristics were deThis concludes the first half of
ly. The canals of Mars are multiple termined, and by this procedure,
intersections, similar to the inter- 322 asteroids had been found by our discussion of our solar system.
sectons of railroad tracks on our 1891. Then Wolf used the first In the section on Asteroids, Bode's
planet, which are definitely made photographic methods for discovery. Law was mentioned, thus we
In the modern method a time ex- thought that it might be of some
by intelligent life forms.
learn
may
posure of an hour is made with a advantage to give a slight explanaSooner or later we
from observation if the canals of wide-angle telescope, the fast mov- tion of this Law. This law is obtained
Mars are of human origin. We may ing asteroids appearing as a trail in by writing the numbers 0, 3, 6, 12,
also learn more about what type of the picture obtained. This is shown 24, doubling the number each time
creature may live up there. Or we in Figure 6. There are three aster- to obtain the next one, then by admay just have to wait until we get oids in this picture; one just above ding 4 and dividing the sums by 10.
left-center, one in the upper right, The resulting series, 0.4, 0.7, 1.0, 1.6,
there.
and the third, barely visible, in represents the mean distances of the
THE ASTEROIDS
planets from the sun, expressed in
cover
lower left-center.
The final topic that we shall
a
has
asteroids
units. Unity is the
these
astronomical
When one of
in this edition concerns a mulasis
from the sun.
it
orbit,
distance
earth's mean
titude of objects that are definitely reliably determined
numA table of these values in contrast
devoid of any form of life, for they signed a permanent running
are nothing more than small bits ber and a name that is seldom used with those found by measurements
of rock sailing through the solar unless the object is of unusual in- is shown below in Table I.
terest. At present the numbered
system. These are the Asteroids.
(Continued on page 38)
planets,
asteroids exceed 1600.
minor
The asteroids, or
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highly-concentrated energy sources
for extra-terrestrial manned rocket
(Continued from page 12)
flight. Nuclear fission holds great
R&D may take place in a variety promise of providing solutions to
of atmospheres. Certain industries, both of these problems.
The research work in which I am
such as the chemical and electronic
personally
engaged lies in a small,
industries, support large research
efforts and are in return rapidly re- highly-specialized segment of the efshaped by the resulting develop- fort to develop useful power from
nuclear fission. My group has
ments.
The government is the largest worked for several years to study
customer for R&D in the United the gamma rays produced in fission.
States. The Department of Defense, Other groups had earlier studied
the Atomic Energy Commission, and the much more important characterthe National Aeronautics and Space istics of the neutrons produced in
Agency are the major originators of fission but little was known about
R&D "requirements." Government the gamma rays. The information
R&D is carried out by contacts with which we have obtained has been
universities and commercial labora- of immediate practical value in the
tories and within various types of design of efficient shields for nuclear reactors. It is also of potential
government-owned laboratories.
University research is supported value as a check on fission theories.
to only a small extent by the uni- Unfortunately, no theory of fission
versities. It is largely financed by is as yet sufficiently developed to
contracts or by grants from founda- predict details about the fission
tions, including the National Science gamma rays and so comparisons
await further theoretical study.
Foundation.
One of the major and most genOur experimental studies have reeral problems facing mankind is the quired the use of a variety of
provision of adequate energy re- equipment, including several gamsources for future generations. A ma-ray spectrometers, time analyzspecial problem is that of providing ers covering the time range from

OBSERVATIONS OF SUCCESS

10-9 to 10+3 seconds, thermal
neutron beams from two research
reactors, and one ion accelerator.
The electronics is quite complicated
and data are produced in such
quantity that data handling is a
problem. Hand calculations have
sufficed for preliminary analyses
but a large digital computer will be
required for the final analysis. This
particular project has required several years effort by an average of
three physicists working directly on
the experiment and the part-time efforts of many, many others.
A strong appeal of R&D lies in its
position as a determinant of the future. The research worker correctly feels that he is contributing
to the exponential expansion of
man's knowledge. In order to participate fully, he should have
achieved graduate study and his
choice of undergraduate studies is
conditioned thereby. Other favorable aspects of R&D are the relative
freedom from constraints and the
wide choice of types of work and
employers.

R & D
(Continued from page 22)
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engines.
Unique in its special block construction, the Tyre-Taylor engine
affords very high compression ratios
in the order of 14: 1 and eliminates
the head gasket. Other convenient
features are a long-wearing 0.063
inch steel liner in each cylinder and
dual camshafts and crankshaft that
may easily be replaced. Coming in
four displacement sizes of 91, 105,
120, and 135 cubic inches, the engine
can be transformed from one size
into another simply by replacing the
crankshaft to alter the stroke. In all
other respects the engines are identical, having a 3.50 inch bore, maximum horsepower at 6500 r.p.m., and
a weight of 175 pounds.
Although the stainless steel engine will not appear in any Detroit
product until it has been rigorously
tested on the racing circuit, it certainly represents a significant contribution to the design of internal
combustion engines.
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GO KARTS
(Continued from page 13)
or engines forward. Thus, with the
weight equally distributed on the
front and back wheels, this particular handling problem is decreased.
The Go-Kart Club of America
(GKCA) has a regulation that helps
as far as handling is concerned. A
kart's tread (distance from centerto-center between either the front
tires or rear ones) should be a minimum of two-thirds of its wheel
base (the distance center-to-center
between one front and one rear
wheel). For example, a wheel base
of 50 inches should have a tread not
less than 33 inches. Keep this in
mind if making a kart. Usually a
commercially-built kart meets regulations, so when buying a readymade kart one need not concern
himself with measurements.
Another important item connected with construction is tire contact with the ground. The standard
3.00x5.00 front tires are fine for
general karting, but for the competition kart a wider surface is
needed. This wider tire surface is
usually in the form of slicks (wide,
smooth tires) which are sometimes
twice as wide as the same diameter
regular tires. Another trick for tires
is to deflate them to 10 to 12 lbs, thus
forming a wider area of contact.
However there is a drawback to this
technique. Deflated tires wear much
faster than the properly inflated
tires do. So when buying tires keep
in mind, the wider the tire the better the bite.
Steering is a giant-size headache
for karting enthusiasts. It is a wellknown fact that the outside wheel
must travel a farther distance than
the inside wheel when negotiating a
turn. Therefore the inside front
wheel must turn a shorter radius
circle than the outside. This is accomplished by proper steering geometry in the steering arms or radius
rods.
Most karters do not take this into
consideration and have both wheels
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turning the same number of degrees.
This results in dragging one wheel
around a corner. Thus the wheel
loses its traction and one wheel must
hold the kart in cornering.
Correcting this factor applies a
principle of the Ackerman steering
geometry. It states that a straight
line drawn through the tie rod end
bolt centers and the kingpin centers
should, when extended, pass through
a point at the center of the rear axle.
(See figure A.) To test this on your
prospective kart stretch a string
from the middle of the rear axle to
the tie rod end bolt center. If the
string passes through the center of
the king pin then the steering is
correct, otherwise it is not.
Caster is another important term
in a proper steering assembly. The
name comes from the little wheels
on a piano or divan. Watching these
wheels it is concluded that they
"follow." That is, they assume a
position directly behind the point
about which the wheel rotates. (See
figure C.) This allows the weight,
actually being carried by the wheel,
to be projected ahead of the wheel.
It is the same for a kart. When the
weight is projected ahead it allows
the wheel to follow and thus the
kart stays on a truer path. Hence
easier handling because the kart
does not wander. This discussion
is true for wheels having positive
castor. That is, the top of the kingpin is inclined rearward. The best
angle of castor is 7c rearward.
The choice of camber is still under
discussion among karters and the
author will not take a definite stand
on the subject. Camber means that
the tops of the wheels are tilted
away from each other (positive) or
towards each other (negative).
Some say that positive camber is
better because with the wheels
canted outward the kart will roll in
a truer line. Others state that with
negative camber the kart handles
equally well, moreover, less tire
wear is experienced in hard corners
since the tire tends to heel over,
making full contact with the ground.
Another group acknowledges these

arguments but says that zero camber
is the better of the two.
A kart's engine is a small but
potent source of power. By regulations of karting associations it is a
2-cycle rather than a 4-cycle.
The 2-cycles, though far less efficient than the 4-cycles, are not
complicated, easier to maintain, and
require little mechanical knowledge
to overhaul or repair. They have
only a few moving parts; the piston, the connecting rod, the crankshaft, and the component parts holding these together. Outside the
engine housing are found a flywheel
and ignition device. Thus the complication of the 4-cycle engine such
as valves and cams are removed
from the 2-cycle. For these reasons
it is easy to see why only 2-cycles
are used.
For those who are interested in
competition there are many ways
of "hopping up" this little powerplant. Although the author will
not delve into the "hows" and
whys," here are a few techniques
used. Stuffing the crankcase for
better compression, pressurized fuel
injection systems, polishing the
components for less friction, dual
manifold carburator, and using different fuels. These techniques will
increase horsepower and speed considerably, but a great deal of care
and experienced craftsmanship is
needed to incorporate them into the
engine. For this reason the author
advises the beginner to stick with
the conventional engine until he
has learned more of the sport. However, this is no disappointment, because with the conventional engine
karts may reach speeds of 40 to 50
mph.
Now that you have seen a few (by
all means not all) of the particulars
on karting and are contemplating
the building or buying of a special,
keep the things mentioned earlier
in mind. Abide by the rules and
stay off the streets. It is only for
your own protection. For those of
you who are hesitant, karting is
here to stay and as the old saying
goes, "If you can't lick 'em, join
'em." Try it, I'm sure you will
succumb.
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CAMPUS OBSERVATORY
(Continued from page 17)
If satellites are not to become lost,
a regular tracking system must be
maintained. No problem exists in
tracking satellites that can be observed by radio or radar, or those
bright enough to be seen by the
naked eye. However, sudden and
unpredictable perturbations (irregularities in motion from variable
air drag) sometimes greatly alter
the behavior of a satellite. Unless
this perturbation is quickly noted,
the satellite orbit may deviate from
that predicted—sometimes so much
that the telescope cameras set up to
track the object cannot be properly
aimed. Regular, frequent Moonwatch tracking has often revealed
these perturbations immediately,
and thus provided data for the
necessary corrections to the ephemerides.
Perhaps the most spectacular
achievement of the Moonwatch
teams has been the original acquisition of two satellites, the last stage
rockets of Vanguard I and Vanguard II. From these observations
research showed that in each case
the last stage rocket was still "sputtering" at the time it separated from
the instrument satellite. This unexpected, belated thrust caused the
rocket to overtake the payload, and
a destructive collision might well
have occurred. Because of this vital
information, scientists subsequently
changed the techniques used for
separating the rockets from their
instrumented satellites. Since we
may undoubtedly expect the launching of a manned capsule into orbit,
the discovery of "sputtering" and its
possible results has been particularly important.
"Stockpiling" of Moonwatch observations is providing an accumulation of valuable data that can serve
for future fundamental research
after they have supplied the information we need at the moment. Already we have a number of satellites
that will continue in orbit for periods
measured in tens to hundreds of
years. Basic discoveries may be
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expected in the year to come derived
from the data collected by Moonwatch during the entire lifetime of
each satellite. For a number of
years the basic measurements of
position and time provided by
Moonwatch will continue to be essential. At present there is no immediate prospect for a dependable
tracking system as effective as
Moonwatch although ultimately a
suitable electronic system (such as
radar) may become available.
It is nothing new for a school such
as Rose Poly to sponsor a Moonwatch team. A number of educational and research institutions are
associated with the Moonwatch
program including the Harvard Observatory and Tulane University.
Moonwatch teams are groups of
volunteer observers. The teams
are affiliated with the Smithsonian's
Visual Observing Program but in
the relationship retain autonomy in
all aspects of organization and operation, being subject only to suggestion by Smithsonian as to the
observing program. Since inception
of the program, teams have been
required to arrange their own financing with no aid from the program. However, Smithsonian does
provide the Moonwatch telescopes
and some other related equipment
on a loan basis. At present Smithsonian has provided several excellent 7x50 binoculars, timing equipment and the ten telescopes previously mentioned. Having this equipment provided by Smithsonian on a
loan basis is an obvious financial advantage. Also, as new and better
equipment becomes available, it
seems reasonable to presume that
we procure it on the same basis.
The Terre Haute Moonwatch team
became affiliated with the Smithsonian Astrophysical Observatory in
the Moonwatch program before the
start of the IGY, and since that time,
has been active in scientific observation of artificial earth satellites. The team has been successful
in tracking nearly every satellite
placed in orbit and the data provided
has added much to the knowledge
of the scientific community. The
record of the team has earned from

the Smithsonian Astrophysical Observatory its top rating of Prime A.
As a Prime A station, it will receive
the closest attention from Moonwatch headquarters, and its primary
mission will be with special assignments such as the recovery of lost
satellites, etc., together with the participation and support of research
projects.
The local Moonwatch station was
originally located on the parking lot
of the Allis-Chalmers Manufacturing Company and more recently has
been located on a temporary basis
in the home of Leo Deming, local
photographer and team leader. It
has been apparent to the team for
some time that a site where seeing
conditions were more favorable was
badly needed. In considering the
possible locations for a station. the
high land and the distance of the
campus from city limits, particularly
on the southern horizon, indicated
that Rose Polytechnic would be an
excellent site.
The local team brings with them
not only their valuable knowledge
and experience but also some important items of equipment. Members of the Terre Haute Astronomical Society ground the 121
/
2" mirror for the Newtonian reflector telescope previously mentioned. The
Society members are also working
on the design of the mounting for
the telescope to include provisions
for photography and photometry.
The team will also bring with them
sixteen standard moonwatch tele1
2 power), a Rescopes (50 mm-5/
vere tape recorder and a SX-99 Halicrafter shortwave radio all of which
were purchased by the Terre Haute
First National Bank in their role as
a sponsor of the Moonwatch operation.
The construction of this new laboratory represents a step in the
right direction toward providing the
best in educational facilities for Rose
students. We hope that many students will actively participate in the
Moonwatch program. If you have
any questions, comments, suggestions or criticism, please direct them
to the Mechanical Engineering Department.
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After months of intensive work, a research team in Standard Oil's research center next to
our Whiting, Indiana, refinery developed a remarkable new gasoline additive—called MPG)
—that improves car performance. Working on an experimental engine are research Beim.
tists (left to right) Norm Esau, Dick Sholts and Bob Malec.

How
scientists
turned
gasoline
into a
mechanic's
helper!

From the day in 1911 that scientists
in a Standard Oil laboratory discovered the secret of efficiently massproducing gasoline by cracking oil
molecules, they have continually
sought new ways to make it do more
than just move a car.
Today, thanks to scientific ingenuity, gasoline does much more.
Just recently, for example, scientists in Standard Oil's research center
developed a new additive—one that
turned gasoline into a mechanic's
helper! True,it can't change fan belts,
but what it can do is a pretty good
trick in itself!
Under ordinary traffic conditions,
varnish-like deposits collect in carburetor throats. Engine performance
becomes erratic; idling is poor. As
time goes on, the deposits become
more difficult to remove.
The new additive discovered by
Standard removes such deposits.
Called MPG), it was developed after
months of painstaking work in Standard Oil's research center. Months of
field tests followed the laboratory
work. And,in a driving test conducted
with a fleet of taxis in Minneapolis, it

was found that AVG) not only reduced deposits in dirty carburetor
throats, but also improved M.P.G.
(miles per gallon) 6.8( ", because of the
greater efficiency obtained from clean
carburetors. Translated into miles,
6.8(:c is 680 additional miles for
every 10,000 driven!AVG)now is in
Standard's GOLD CROWN and RED
CROWN gasolines.
Such leadership in scientific development is nothing new at Standard.
Standard Oil was a pioneer in degummed gasoline, de-waxed motor oil,
and many other improvements. For
70 years,Standard research scientists
have been making contributions to
petroleum progress, searching continually for ways to make oil more
useful to more people than ever before!
What Makes a Company a Good Citizen?
One gauge is a company's usefulness
...its contribution to the general welfare. Through research, Standard
constantly strives to develop products that will strengthen America's
defenses and help millions of people
in their work, in their homes, and on
the road—today and in the future.
itt

How

STANDek

STANDARD OIL COMPANY
910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS
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By Carson Bennett and Winifred Kitaoka

Reading is a pleasure of the
mind, which means it is a little
like a sport. Your eagerness and
knowledge and quickness count
for something. The fun of reading is not that something is told
you, but that you stretch your
mind. Your own imagination
works along with the author, or
even goes beyond his. Your experience, compared with his,
yields the same or different conclusions, and your ideas develop
as you understand his.
Benett Cerf
from It's Fun to Read.

Nearly 400 years ago Francis
Bacon, an English philosopher made
this comment about books: "Some
books are to be tasted, others to be
swallowed and some few to be
chewed and digested."
Books can serve a variety of your
needs, and with the holidays and
vacation just around the corner may
we suggest the following, which
have recently been added to our
collection, for your holiday reading.
Passage of Arms, by Eris Ambler
An American businessman and
his wife on a world cruise become
involved in a transaction that seems
honest, simple, and safe—the sale
of a consignment of weapons to
anti-communist forces in Indonesia.
Actually the deal is anything but
honest or safe.
Eric Ambler unfolds their predicament with rare skill and credibility. The book leaves one feeling
as if he had shared in a thrilling,
memorable adventure.
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The Last of the Just, by Andre
Schwarz-Bart, and translated by
Stephen Becker
This is an extraordinary story, a
drama of Jewish suffering, martyrdom, and transfiguration.
The French critics lauded it as
a "great novel" and "one of the most
important books to appear in our
time."
The Dollar Diploma, by George
Mann
If there has been a decline of
humor, the pendulum is on the way
back. Neither malicious nor irresponsible, George Mann digs into
his subject—the heart and sinew of
the higher education problem. What
is the heart and sinew?
Fund raising, of course—Fifty
million dollars!
The Ferguson Affair, by Kenneth
Millar
Kenneth Millar, whose pen name
is Ross Macdonald, has given us a
fascinating mystery.
In this novel, the hero Bill Gunnarson, a young California lawyer
takes the case of a nurse accused of
theft.
The thievery case embarks him
on a trail that leads to a movie star,
a policeman of strange behavior and
a furious millionaire. Along with
these there are scenes and characters from every facet of contemporary California life, and the trail
is deeply shadowed with violence.
The Wayward Wife, by Alberto
Pincherle
This is a collection of eight stories
by Albert Pincherle whose pen
name is Alberto Moravia, which includes:

"Crime at the Tennis Club"
"End of Relationship"
"The Wayward Wife"
"A Bad Winter"
"Home is a Sacred Place"
"Contact with the Working
Class"
"The Negro and the Old Man
with the Bill-hook"
All eight of these stories bring out
Moravia's skill in the portrayal of
characters, especially in the female
sex, and the interplay of personalities between man and woman.
The Long Walk; a Gamble for Life,
by Slavomir Rawicz as told to
Ronald Downing
In the Long Walk we have a
chronicle of six companions who
broke out of a Soviet slave-labor
camp with more than four thousand
miles to walk, with neither map nor
compass, equipped only with an axehead, a homemade knife and an insuperable determination to live.
Rawicz and his companions moved
through uncharted forests, limitless
grasslands and treacherous mountain
terrain, the deadly wastes of the
Gobi desert and the appalling barrier of the Himalayas. Once you begin reading this account, you cannot willingly lay this book down.
The Year the World Went Mad, by
Allen Churchill
1927—peak of the age of wonderful nonsense—it's the year the world
went Mad.
It was a year which produced an
amazing crop of big news stories.
Among them were the Peaches vs.
Daddy Browning, the Sacco-Van(Continued on page 38)
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IMPORTANT DEVELOPMENTS AT JPL

THE CRYOGENIC GYRO
A fundamentally new type of gyroscope with the possibility of exceptionally low drift rates is currently under
development. The design techniques used in conventional
electro- mechanical gyros appear to have been largely
exploited. A break-through is needed, and the cryogenic
gyro may well provide it.
The cryogenic (liquid helium temperatures, in the range of
4"K) gyro consists of a superconducting sphere supported
by a magnetic field. The resulting configuration is capable
of support in this manner as a result of a unique property

CALIFORNIA

of a superconductor. Exceptionally low drift rates should
be possible. This cryogenic gyro has performance potential
unlimited by the constraints of conventional electromechanical gyros.
This is just one example of the intriguing solid state concepts which are being pioneered at JPL for meeting the
challenge of space exploration. In addition to gyro applications, superconducting elements are providing computer
advances and frictionless bearings. The day of the all-solidstate space probe may be nearer than one realizes.

INSTITUTE

OF

TECHNOLOGY

JET PROPULSION LABORATORY
A Reseorch Facility operated for th• National Aeronautics and Space Administration
PASADENA. CALIFORNIA

Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields:
•
INFRA•RED • OPTICS • MICROWAVE • SERVOMECHANISMS • COMPUTERS • LIQUID AND SOLID PROPULSION • STRUCTURES CHEMISTRY
INSTRUMENTATION • MATHEMATICS • AND SOLID STATE PHYSICS • ENGINEERING MECHANICS • TRANSISTOR CIRCUITRY
Send resume, with full qualifications and experience, for our immediate consideration
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a speed only about twenty per cent
faster than the latest model sub(Continued from page 27)
marine.
With all the talk of floating along
cessful, the vehicle with its ability
to ride over any ground conditions at 100 m.p.h. at fifty feet altitude,
would be a terrific attacking and the art of skimming on an air-cushpursuit force. Supply lines could be ion is still in its infancy stage. No
easily and quickly made available to one has lifted a vehicle over a foot
critical areas, where a paved road high yet or achieved over the speed
or bridge would first have to be built of forty m.p.h.
for conventional travel.
Steering in a wind, the air car
The Navy has even a greater use handles like an airplane more than
for the air-cushion machine. Some a car, and to move in a straight line
obvious uses would be as amphib- is difficult. Tilting or banking the air
ious transports or assault boats to car to counteract the forces of the
ride inland to drop their cargo and wind may be an effective method,
not depend on a suitable beach or but the air car has to be a few feet
harbor. These boats would travel off the ground.
about four or five feet above the
Stability at speeds around 100
waves at speeds up to fifty miles m.p.h. worry some experts. Even
an hour. The Navy is also con- at low speeds it has been found that
sidering
air-cushion
platforms, once they start to tip, some types
equipped with search and homing tend to tip further rather than
devices and weapons for combating naturally righting themselves.
submarines. It could hover just
Even with all these problems facabove the wavetops, or float in the ing the future development of the
ocean, then lift and track the sub- air-cushion the possibility is great.
marine automatically. It would nePd The advantages to be gained by the

WHEEL-LESS CARS

air-cushioned vehicle will speed research and testing to a quick development of an efficient impact
machine.
The air-cushioned vehicle will be
used for commercial use as a fast
over-water or land vehicle for intermediate distances. It could be
used on remote rivers or seashore
areas where there are no docks, and
as an amphibious cargo carrier over
fairly flat, undeveloped terrain lacking highways and bridges. Some
think air cushion vehicles are best
adapted to off-the-road duty in exploration, ranching, and off shore
operations. They can operate over
snowfields, swamps, or water as easily as over land. Others talk of the
day when paved highways will no
longer be needed, only grassy roadways.
In the future, harbors, canals and
seaports will become obsolete, since
the hovercraft knows no difference
between land or water. The great
ports in half a century will be inland.
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RESISTANCE TO
PUNISHMENT of
any severe-service part
increased by designing
it to be forged

Upsetter, or horizontal forging machine

Gear blanks for tractor and farm implement transmissions are designed to be
upset-forged, usually with integral forged stub shafts. Forging gives these vital
parts maximum resistance to gear-clashing shifts. Transmission life can
be equal to equipment life when gears are FORGED.
When you design with forgings right from the start, you take full advantage
of the many benefits which only forgings offer: highest ratio of strength to weight
... highest resistance to impact, shock, vibration, torsion ...
preferential orientation of flow lines in the forging to concentrate
strength where required ... absence of wasteful inclusions and voids.
Forged parts start out as better metal ... are made even better
by the hammer blows or pressures of the forging process. Write
for literature to help you design, specify, and procure forged parts.

,t.
CA)Gu2"

a., A;-Ltalb pant,,
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Drop Forging Association • Cleveland 13, Ohio
Names of sponsoring companies on request to this magazine
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ASTRONOMY
(Continued from page 29)

The Blossom Shop
Flower's
and
Gifts

NAME

LEWIS 66
SERVICE CENTER

Let us sweep you off your feet
with our specialized service
Tel. Crawford
3828 and 0058

GLADY C. POUND
CHARLES D. POUND
JACK D. POUND
Ohio at Gilbert Ave.

Road Service

2131 Wabash

C-9966

TERRE HAUTE, INDIANA

Bode's Law

Mercury
Venus
Earth
Mars
Ceres
Jupiter
Saturn
Uranus
Neptune
Pluto

Astronomical
Units

0.4
0.7
1.0
1.6
2.8
5.2
10.0
19.6
38.8

0.39
0.72
1.00
1.52
2.77
5.20
9.54
19.19
30.07
39.46

REVIEW QUESTIONS:
1. What is meant by the terms
Evening Star and Morning Star?
2. What was the first asteroid discovered and what motivated its discovery?
3. What kind of life would be
most likely to be found on Mars?
4. What is the main constituant
of the Maritan atmosphere?
5. Explain why Mercury and
Venus appear in crescent phases!
Next month: The Solar System—
Part II.

LIBRARY NOTES
(Continued from page 34)
FAMILY ROOMS
BANQUETS

Compliments

SPECIAL PARTIES

NEHI
LOUISE'S

BOTTLING CO.

JACK AND IDA CAMPBELL

American and Italian Food

1849 South Third St.
1348 Sycamore St.
TERRE HAUTE, INDIANA
Tel. C-3054
Phone C-4989
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zetti cases and Mary Louise Cecelia
Guinan and her famous 800 Club. A
round-up in the field of sports calls
to mind these greats: Bobby Jones,
Knute Rockne, Babe Ruth, Lou
Gehrig, Jack Dempsey, and Gene
Tunney.
All the color and flavor of the stupendous year has been re-created in
The Year the World Went Mad.
The Chord of Steel, by Thomas B.
Costain.
Thomas B. Costain was written a
personalized account of how Alexander Graham Bell made his great
invention.
Mr. Costain describes how the
idea came to Bell—the difficulties
he had in securing the patent; the
first dramatic and conclusive test
with wires set up between Brantford and near by towns in Ontario.
Costain was raised in the city
where this occured and thus has
been able to bring a good deal of
new information into his account of
the invention of the telephone.
THE ROSE TECHNIC

For the man
who likes to make
his own
career decisions
The Allis-Chalmers Graduate Training Course
is based on freedom of opportunity. You will
have up to two years of practical training to
find the right spot for yourself. At the same
time, you enjoy a steady income. You can accept a permanent position at any time — whenever you can show you are ready.
You help plan your own program, working
with experienced engineers, many of them graduates of the program. Your choice of fields is
as broad as industry itself — for Allis-Chalmers
supplies equipment serving numerous growth
industries.
A unique aspect of the course is its flexibility.
You may start out with a specific field in mind,
then discover that your interests and talents lie
in another direction. You have the freedom to
change your plans at any time while on the
course.
Types of jobs: Research • Design • Development • Manufacturing • Application • Sales • Service.
Industries: Agriculture • Cement • Chemical • Construction •
Electric Power • Nuclear Power • Paper • Petroleum • Steel.
Equipment: Steam Turbines • Hydraulic Turbines • Switchgear
• Transformers • Electronics • Reactors • Kilns • Crushers •
Tractors • Earth Movers • Motors • Control • Pumps • Engines:
Diesel, Gas.

Freedom of Opportunity opens the doors to challenging and interesting careers. Among them is
our Nuclear Power Division, with an engineering
staff in Washington, D. C., a new research and
development center in Greendale, Wis., and an
important research effort at Princeton University
involving power from the hydrogen atom. For details on the opportunities available, write to AllisChalmers, Graduate Training Section, Milwaukee
1, Wisconsin,
A.1192

ALLIS-CHALMERS
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a
Stolen by Joe Grumme, Bob Lovell, Max Goodwin

Cannibal Prince (rushing in):
Prof: "Well, is the theory clear
I late for dinner?"
"Am
to you now?"
King: "Yes, everyCannibal
Student: "Yeah, just as though
it had been translated into Hindu- body's eaten."
* *
stani by Gertrude Stein and read to
The day after finals, a disheveled
me by a tobacco auctioneer."
Ch.E. walked into a psychiatrist's
1st Seagull: "Who won the boat office, tore open a cigarette, and
race down there, Harvard or stuffed the tobacco up his nose.
"I see you need some help," reYale?"
the startled doctor.
marked
2nd Seagull: "Yale, just by a
"Yeah," agreed the student,"you
nose."
1st Seagull: "And to think I put got a match?"
* * *
everything I had on Harvard."
* * *
And then there was the inebriNo one is entirely useless. Even ated E.E. who was arrested for
the worst of us can serve as hor- feeding the squirrels in the park.
He was feeding them to the lions.
rible examples.
* * *
*
*
We know a geology student who
BUSINESS DICTIONARY (unre- stores ore samples in his bathroom.
vised)
He's got rocks in his head.
* * •
A program—Any assignment that
can't be completed by one telephone
Two old ladies were enjoying the
call.
music in the park.
To expedite—to confound con"I think it's a Minuet from Migfusion with commotion.
non," said one.
Channels—The trail left by inter"I think it's a waltz from Faust,"
office memos.
said the other.
Coordinator—the guy who has a
The first went over to what she
desk between two expediters.
thought was the board announcing
Consultant (or expert)—Any ord- the numbers.
inary guy more than 59 miles from
"We're both wrong," she said
home.
when she got back, "It's a Refrain
To activate—to make carbons and from Spitting."
*
*
add more names to the memo.
hire
program—To
implement
a
To
Prof: "If in running down this
more people and expand the office. ramp I gain five feet per second,
Under consideration—Never heard what will be my condition after 25
of it.
seconds?"
Under active consideration—We're
Phys. Major: "You'll be a centilooking in the files for it.
pede."
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A group of N.R.O.T.C. midshipmen were gathered dismally by the
rail after their first day at sea. An
old salt joined them and inquired
sarcastically, "What's the matter,
Jones, got a weak stomach?"
"Hell no," gasped Jones, "I'm
throwing it as far as the others."
* * *
An engineer was discovered by
his wife one night standing over
his baby's crib. Silently she
watched him. As he stood looking
down at the sleeping infant, she
saw in his face a mixture of emotions that she had never seen b.efore—rapture, admiration, doubt,
despair,
ecstacy,
incredulity.
Touched and wondering alike at
his unusual parental attitude and
the conflicting emotions, his wife,
with her eyes glistening, arose and
slipped her arm around him. "A
penny for your thoughts," she said
in a tremulous voice.
He blurted them out: "For the
life of me, I don't see how anybody
can make a crib like that for
$3.49!"
*

*

"Hello?"
"Hello, is this Dr. Wasserman?"
"Yes, it is."
"Are you positive?"
* * •
Drunk in telephone booth—Number, hell; I want my peanuts.
* • *
Suppose you heard about the
condemned golfer who asked the
hangman, "Mind if I take a couple
of practice swings?"
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on astro-electronics-

If your sights are set

Photo from screen of RCA.,
TV Imagery Simulator.
This device permits electronics to enhance photographs to aid interpreters.
It was used in the design
of TIROS I, developed lb!
the National Aeronautic,
and Space Administration
by RCA,to simulate photographs which could bt
obtained from 400 mile,
in space.

you'll find Photography at Work with you
Outer space presents vast new
challenges to the engineer—especially in electronics. And photography becomes one of his valuable
tools. Orbiting satellites send messages to be recorded from the
oscilloscope tube. X-rays and film
allow him to check the internal
integrity of sealed components.
Even intricate circuits can be
printed and miniaturized by photographic methods.
There's hardly a field on which
you can set your sights where photog-

EASTMAN

raphy does not play a part in
improving the product, simplifying
work and routine. It saves time and
costs in research, on the production
line, in quality control, in the engineering and sales departments, in
the office.
So in whatever you plan to do,
take full advantage of all the ways
photography can help.
CAREERS WITH KODAK:
With photography and photographic processes becoming increas-

KODAK

COMPANY

Rochester 4, N. Y.

ingly important in the business and
industry of tomorrow, there are new
and challenging opportunities at
Kodak in research, engineering,
electronics, design, sales, and production.
If you are looking for such an
interesting opportunity, write for
information about careers with
Kodak. Address: Business and
Technical Personnel
Department, Eastman
Kodak Company,
Rochester 4, N.Y.

One of a series

Interview with
General Electric's Byron A. Case
Manager —Employee Compensation Service

Your Salary
at General Electric
Several surveys indicate that salary is
not the primary contributor to job
satisfaction. Nevertheless, salary considerations will certainly play a big
part in your evaluation of career opportunities. Perhaps an insight into the
salary policies of a large employer of
engineers like General Electric will
help you focus your personal salary
objectives.
Salary—a most individual and personal aspect of your job--is difficult to
discuss in general terms. While recognizing this, Mr. Case has tried answering
as directly as possible some of your
questions concerning salary:
Q Mr. Case, what starting salary does
your company pay graduate engineers?
A Well, you know as well as I that
graduates' starting salaries are greatly
influenced by the current demand for
engineering talent. This demand establishes a range of "going rates" for
engineering graduates which is no doubt
widely known on your campus. Because General Electric seeks outstanding men, G-E starting salaries for these
candidates lie in the upper part of the
range of "going rates." And within
General Electric's range of starting salaries, each candidate's ability and
potential are carefully evaluated to determine his individual starting salary.
Q How do you go about evaluating
my ability and potential value to your
company?
A We evaluate each individual in the
light of information available to us:
type of degree; demonstrated scholarship; extra-curricular contributions; work
experience; and personal qualities as
appraised by interviewers and faculty
members. These considerations determine where within G.E.'s current salary range the engineer's starting salary
will be established.

Q When could I expect my first salary
increase from General Electric and how
much would it be?

class are more than double the 1954
median starting rates and, in some
cases, are three or four times as great.

A Whether a man is recruited for a
specific job or for one of the principal
training programs for engineers—the
Engineering and Science Program, the
Manufacturing Training Program, or
the Technical Marketing Program—his
individual performance and salary are
reviewed at least once a year.
For engineers one year out of college, our recent experience indicates a
first-year salary increase between 6 and
15 percent. This percentage spread reflects the individual's job performance
and his demonstrated capacity to do
more difficult work. So you see, salary
adjustments reflect individual performance even at the earliest stages of
professional development. And this
emphasis on performance increases
as experience and general competence
increase.

Q What kinds of benefit programs
does your company offer, Mr. Case?

Q How much can I expect to be making
after five years with General Electric?
A As I just mentioned, ability has a
sharply increasing influence on your
salary, so you have a great deal of personal control over the answer to your
question.
It may be helpful to look at the current salaries of all General Electric
technical-college graduates who received their bachelor's degrees in 1954
(and now have five years' experience).
Their current median salary, reflecting both merit and economic changes,
is about 70 percent above the 1954
median starting rate. Current salaries
for outstanding engineers from this

A Since I must be brief, I shall merely
outline the many General Electric employee benefit programs. These include
a liberal pension plan, insurance plans,
an emergency aid plan, employee discounts, and educational assistance programs.
The General Electric Insurance Plan
has been widely hailed as a "pace
setter" in American industry. In addition to helping employees and their
families meet ordinary medical expenses, the Plan also affords protection
against the expenses of "catastrophic"
accidents and illnesses which can wipe
out personal savings and put a family
deeply in debt. Additional coverages include life insurance, accidental death
insurance, and maternity benefits.
Our newest plan is the Savings and
Security Program which permits employees to invest up to six percent of
their earnings in U.S. Savings Bonds
or in combinations of Bonds and General Electric stock. These savings are
supplemented by a Company Proportionate Payment equal to 50 percent
of the employee's investment, subject
to a prescribed holding period.

If you would like a reprint of an
informative article entitled,"How
to Evaluate Job Offers" by Dr. L.
E. Saline, write to Section 959-14,
General Electric Co.,Schenectady
5, New York.

Progress /s Our Most important Product

GENERAL

ELECTRIC

