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editorial

so you don't have time?
Know the true value of time; snatch, seize, arul enjoy
every moment of it. No idleness, no laziness, no procrastination: never put off 'til/ tomorrow what you
can do today.
CHESTERFIELD—Letters to his son.
How often do you hear yourself and others remark—
"I don't have time"? This one simple statement has become the accepted excuse for rationalizing oneself
away from the "state of affairs" in which every Rose
student finds himself involved.
This rationalization is usually not clearly set in
the minds of incoming freshmen, but is quickly gained
during the first week of school when they are required to organize their time in a time schedule. They
immediately find they don't have time to get the time
schedule completed on time. From this beginning
point, the student begins to depend, more and more,
on his new-found crutch—I don't have time.
As a sophomore, having been at Rose long enough
to master the phrase, one starts to apply it in areas
such as extra-curricular activities, attending convocations, and other cultural interests.
During his junior year, the student discovers that
the phrase really is a good honest excuse. He then
becomes a believer and tries to encourage other students to join with him.
By the time one becomes a senior, his superior
wisdom wakes him in the middle of the night informing him that the whole concept of time is worthless.
Later the senior, with his new inspiration, concludes
that the only possible reason for not having time is
due to classes and study time. After deleting these
time consuming activities, he finds time for doing

all of the things which he considers important—such
as eating, sleeping, dates, and those wonderful "bull
sessions" at three in the morning over a cup of black
coffee. This new freedom doesn't allow time for such
things as study, extra-curricular activities, or his attendance at cultural events.
The foregoing may sound a bit repeative and overemphasized, but if one looks at the level of activity of
the students in the "state of affairs" at Rose today, the
"I don't have time" escape is rapidly diverting many
man hours of valuable time away from the very task
of gaining a well-rounded education. How is one going to take advantage of the many opportunities available at Rose in areas of extra-curricular activities, becoming a better student, and attending those functions which help one obtain a higher culture than
would otherwise be possible if he allows himself to be
so unorganized that he has no time for them?
Every student at Rose should seriously consider the
path he is following through school, and insure himself of obtaining the maximum return for his investment by protecting himself from the "I don't have
time" attitude. Each week has 168 hours for us to
prepare ourselves for a responsible position in the
world.
Do you apply your time effectively, taking full advantage of your total environment? If not, then I ask,
why?
In time take time while time doth
last, for time
Is no time when time is past.
Anonymous.
MDT.
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Ultra-modern Research & Engineering Center
at Delco Radio, Kokomo, Indiana

To Continue To Learn And Grow ...
. . . is a basic management philosophy at Delco Radio
Division, General Motors Corporation. Since its inception in 1936, Delco Radio has continually expanded
and improved its managerial skills, research facilities,
and scientific and engineering team.
At Delco Radio, the college graduate is encouraged
to maintain and broaden his knowledge and skills
through continued education. Toward this purpose,
Delco maintains a Tuition Refund Program. Designed
to fit the individual, the plan makes it possible for an
eligible employe to be reimbursed for tuition costs of
spare time courses studied at the university or college
level. Both Indiana University and Purdue University
offer educational programs in Kokomo. In-plant graduate training programs are maintained through the offcampus facilities of Purdue University and available to

employes through the popular Tuition Refund Program.
College graduates will find exciting and challenging
programs in the development of germanium and silicon
devices, ferrites, solid state diffusion, creative packaging of semiconductor products, development of laboratory equipment, reliability techniques, and applications
and manufacturing engineering.
If your interests and qualifications lie in any of these
areas, you're invited to write for our brochure detailing
the opportunities to share in forging the future of
electronics with this outstanding Delco-GM team.
Watch for Delco interview dates on your campus, or
write to Mr. C. D. Longshore, Dept. 135A, Delco
Radio Division, General Motors Corporation, Kokomo,
Indiana.
An equal opportunity employer

solid state electronics•

DELCO RADIO DIVISION OF GENERAL MOTORS
MilIIlirj
%

KOK OMO, INDIANA

The President Comments

Someone has said that the modern university provides its students with
libraries, places to park, dining facilities, sleeping quarters, athletics, classrooms; everything but what may be most important—an effective place to
study!
Learning is a complicated process, and the mastery of a particular field
is acquired in a variety of ways—by lectures, by discussion and review or
subconsciously (there is evidence that the brain keeps working through
problems long after the conscious mind has dropped off into sleep). In
most subjects, however, particularly those with any degree of depth (which
hopefully includes all courses listed in the Rose curricula), comprehension
is an individual effort carried out in mental solitude.
The teaching and learning center now under consideration in our new
campus plan could revolutionize education in science and engineering by
being designed as a highly effective facility in the transmission and acquisition of knowledge. Based on concepts as old as education itself, but utilizing
new equipment and new facilities, the center would be built around a new
kind of library—a library not just of books, but one containing information
in a variety of forms; film, record, tape, slides, teaching machines and electronic memories. Students would, therefore, have a wide range of choice
of source material. Large lecture rooms would be available for the traditional kind of class, seminar rooms for group discussion, and individual electronically equipped carrels for study and learning.
The computer center would be an integral part of the learning center,
which would also include classrooms and laboratories for teaching communications (written, graphical or oral), T.V. facilities, and shops. Emphasis
would be placed on the quality of the equipment, while maintaining our
traditional belief in functionalism rather than frills.
The development and design of the new center presents an unusual
opportunity to the Institute. This is the kind of facility which a large
college could not hope to provide; it would present modern educational
trends at their best.

JOHN A. LOGAN
President

ESCAPE VELOCITY
AND ROCKETS
by Gerald Zinngrabe
Sr. M.E.

Mr. Zinngrabe is a senior in Mechanical Engineering.
Born in Chicago in 1943, he moved to Evergreen Park,
Illinois in 1952. With honors from Brother Rice High
School in Chicago, Jerry came to Rose in 1960 and
attained class honors in his freshman year. He has
engaged in many activities at Rose including Technic
and Explorer reporting and track.

Everyone knows that the high
speed rockets of the present are
composed of individual units, called
stages. But do they know why stages
are used? Why would it not be possible to build a single stage rocket
to accomplish the same task as a
rocket with different stages? Certainly it would save much time and
money.
Once a rocket has been launched,
it will do only one of three things.
It may return to the ground, go into
orbit around the earth, or break free
of the pull of gravity of the earth.
If it were moving so fast that gravity
can no longer bring it to a stop, it
will "escape" into space. The velocity required for any object to escape is just in excess of 36,000 feet/
second and is called the escape velocity.
This, then, is the problem that
baffled scientists for so many years—
how to get a rocket ship to attain
a speed of 36,000 ft./ sec. It sounds
simple, but is it really? Before the
problem and its solution can be fully understood, a few simple relations
must be defined.
The first concept is one of ratio,
8

made up of rocket weight and fuel.
It is called the mass ratio (A) and
is defined as:

A=

one ton, and M, was eight tons.
Therefore,

3

t
+

where
Mr — Mass of Rocket
M,, Mass of Payload
= Mass of Fuel
For example, in the German V-2
rocket, Mr was three tons, M,, was

*8

- 3

3+ I
mass
The
ratio of the V-2 is 3: 1.
When calculating the final velocity of a rocket, scientists ran into
a problem. They found that the
final velocity (v) depended in some
way on the mass ratio. They then
tried to solve this problem experi-
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mentally. By making the final because of technical limitations.
velocity equal to the exhaust velWhile it is true that one vehicle
ocity (c), they found that a mass cannot be constructed to accomplish
ratio of 2.71828. . . was needed to escape, it is also true that a number
produce this special condition. This of vehicles can, if they are properly
corresponds to the value known in arranged. This arrangement is
mathematics as e. Written as a for- known as staging, and is done in
mula this becomes:
accordance with the step principle.
A = e (v/c)
As an illustration, consider the
or v
c
spring-block arrangement of Figure
This is the fundamental equation 1.
of rocketry. This formula points out
a very important fact—the final
velocity of a rocket will exceed the
exhaust velocity if the mass ratio
exceeds e.
Assume that a single stage rocket
is being built for space travel. Before entering free space, the rocket
must first reach the 36,000 ft./sec.
necessary to break the pull of the
earth's gravity. The value of its
mass ratio, assuming the use of the
best propellant available (c=9000
ft./sec.) would be calculated as fol- Mass A is connected to mass B by
lows:
the spring. This spring is kept in
tension by the rope at the top of
3(0400Q,
= 4 each block. Now, if the whole body,
LYt, =
9,000 F;:sz.c
masses A and B and the spring, is
A = 52.
moving to the right with velocity v„,
The engineers building the craft then B will be moving with that
would have to design for a mass velocity. What happens if the rope
ratio of 52. This would be a prodi- is cut? The spring will release its
gious feat considering that the best elastic energy, causing the mass B
that engineers have done so far is to move forward with a velocity vb
the achievement of a mass ratio of with respect to A. Since the mass B
approximately 7. In other words, it is already moving at v„, the total
is impossible for a single stage space velocity of mass B relative to the
ship to escape the pull of gravity ground will be:
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The essential information is listed
in Table I.
Note that the payload of vehicle II
is the total weight of vehicle I. (Assume the use of liquid oxygen and
sec.)
hydrazine as fuel with c-9000 ft/
sec)
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vtotal = va
is known as the step principle.
Applied to rockets, the step principle offers a way to achieve the
extreme velocities needed for escape
that cannot be duplicated by a single
rocket.
To demonstrate clearly the effect
of staging, let us work a mathematical example. Figure 2 shows a diagram of a two-stage rocket with a
200 lb-m. payload.
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(Continued on Page 25)
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Electricity From Nuclear
Power for the Home
by Dan Goodwin
Soph. Chemistry
It has become obvious in the last
decade that nuclear power is to be
of great importance in the future,
but probably few people suspected
that electricity generated by nuclear
power would be flowing into their
homes so soon. There are no
less than six operational commercial
nuclear power plants now in existence in the U.S., with a score
scheduled to be finished by 1968.
Three plants—Shippingport, Dresden, and Yankee stations—have
been in operation long enough to
provide a sizeable body of information and experience to power plant
engineers.
Except for heat source, the nuclear power station is not radically
different from the conventional fossil-fuel steam plant. A direct steam
cycle can be used, or single or
double reheat cycles can be incorporated into the system. Combinations of either high-pressure and
low-pressure turbines, or high-, intermediate-, and low-pressure turbines are in use. Nuclear plants
also use the conventional extraction
steam feed water heaters. The major difference is in the superheaters.
Two different types of superheaters are in use in existing commercial and experimental nuclear
power plants. These are the watercooled reactor type (Dresden, Yankee, Indian Point) and the liquid
metal-cooled reactor type (Enrico
Fermi, Hallam). Some development
work is also being done on gascooled reactors.
10

Water-cooled reactors, both of the
pressurized water and boiling water
class, seem to be the best developed
of the nuclear plants. These units
have advantages in terms of large
unit output—which in turn has certain economic advantages which will
be discussed later. For plant potential of 1000 Mw (e) or larger, a net
efficiency of 44% exceeds that of
either liquid metal or gas-cooled.
This is accomplished utilizing a supercritical once-through tube reactor (SCOTT-R), currently being
developed by Westinghouse for the
AEC.
In overall concept, the
is similar to a standard once-through
Benson boiler, but is much smaller
in size. It consists of 560 pressure
tubes in direct contact with the fuel
elements. This produces steam
which enters the turbine at 1050
degrees F. and 3500 psi. Principle
development problem with the
SCOTT-R is finding an alloy with
a sufficiently low neutron absorbtion cross-section which will be
strong enough to withstand the high
pressures and temperatures involved. Plans call for an operational
1000 Mw (e) SCOTT-R by 1975.
The liquid metal-cooled reactor is
a newer concept; it has not yet been
proven conclusively to be superior.
This type of unit utilizes liquid sodium or a liquid sodium-potassium
alloy as a coolant which circulates into a heat exchanger for superheating
steam. This sort of arrangement
works well for small systems, as

scarr-R

with the nuclear submarines, but
some difficulties are encountei zd in
commercial outputs of power.
Most of the nuclear power plants
now in existence are of the "burnerconverter" variety. They consume
fuel—at a much slower rate than
fossil-fuel burners—but they do consume fuel. These were the easiest
plants to design and operate, so in
the early stages of development, they
have received greater emphasis. The
other variety is the "breeder",
which actually produces more fuel
than it consumes. An example of
this variety of nuclear power plant
is the newly-operational Enrico Fermi plant at Monroe, Michigan.
The breeder plant uses nuclear
energy to its greatest potential in
this way: The initial fuel used is
non-fissionable U-238 enriched with
the rare fissionable U-235. Each
U-235 fission yields an average of
two and a half neutrons, most of
which are absorbed by the U-238 to
eventually form fissionable plutonium, Pu-239. Over a period of time,
an average of three to four per cent
more plutonium is produced than
U-235 consumed. The advantages
of this process are immediately apparent.
One of the most interesting types
of breeder, the Homogeneous Reactor Experiment (HRE), is selfregulating, needing no control rods.
Its fuel is a U-235 compound dissolved in water. When the reaction
proceeds too fast, the core overheats
(Continued an Page 22)

THE PEACEFUL ATOM ...PROGRESS REPORT 1963
In August 1956, construction of the
Enrico Fermi Atomic Power Plant was
started on the shore of Lake Erie near
Monroe, Michigan. On August 23, 1963,
the Fermi reactor went critical (sustained a controlled chain reaction) and
is now undergoing low power nuclear
tests preliminary to operating at a higher
power level.
This advanced atomic power project is
a symbol of progress in Southeastern

Michigan and an outstanding example
of the research being carried out by
America's investor-owned electric light
and power industry.
The Enrico Fermi Atomic Power Plant,
the world's largest breeder reactor installation, marks a historic step ahead
in nuclear power development that all
of us can view with pride . . . and a
tribute to the engineering profession
that has made this project possible.

THE DETROIT EDISON COMPANY
AN INVESTOR-OWNED ELECTRIC LIGHT AND POWER COMPANY

Come in—and bring your career questions
"Giving you the answers'' is the job of the
Allied Chemical campus interviewer. He will
be here, on your campus,soon. He would like
to talk with you—to answer your questions—
to help you get the facts you need to make
a sound career decision. When you see him,
feel free to ask him all the questions that are

tied
hemical
BASIC TO AMERICA'S PROGRESS

important to you. And remember, the more
definite your questions, the more career help
he can give you. Your placement office can
tell you when he will arrive—and supply you
with a copy of "Your Future in Allied
Chemical." Allied Chemical Corporation,
Dept. 100. 61 Broadway, New York 6, N. Y.

DIVISIONS: BARRETT • FIBERS • GENERAL CHEMICAL • INTERNATIONAL • NATIONAL ANILINE • NITROGEN • PLASTICS • SEMET-SOLVAY • SOLVAY PROCESS • UNION TEXAS PETROLEUM
AN EQUAL OPPORTUNITY EMPLOYER

The Rose Technic
In this issue of The Technic we present the first in a series of articles concerning the major student organizations on the Rose campus. The purpose of the
series is to inform our readers of the background, activities, purpose and scope,
and future plans for the elements of extra-curricular life at Rose. Hopefully, alumni
will read about changes and developments in organizations they helped found or
perpetuate. Also they may see new ideas and developments in the extra-curricular
activities. Our high school readers may be interested in seeing what Rose has
to offer to augment the academic program. Also, this series will inform the campus
reader of the opportunities that are available to him by association with the Rose
family of student organizations.
To begin the series, we present an article concerning The Rose Technic, a
monthly magazine published by the students of Rose for student, alumni and various
other circulation.

Edited by
Bill Royer
Sr. E.E.
"In the arena of college journalism
a new factor to-day appears—THE
ROSE TECHNIC." This naturally
is a somewhat startling statement,
until you realize that these words
began the first Technic, published
June 12, 1891.
The Technic today takes pride in
being the oldest engineering college
magazine in continuous publication
in the United States. What kind of
person does it take to create such a
magazine? For a closer look let's
take a trip back to 1887.
At this time W. Arnold Layman
was a student in a local high school
and a news reporter for the Terre
Haute Daily Express.
One of Mr. Layman's jobs as reporter was to take care of all scholastic and industrial assignments—
one such being to call on Dr. T. C.
Mendenhall, then President of Rose,
each week. During their discussions
Dr. Mendenhall learned that young
Layman had turned down a scholarship to Wabash College, which he
had earned by his high school scholastic record, in hopes of entering

Ann Arbor Law School. With very
little difficulty, Dr. Mendenhall convinced Layman to substitute Engineering for Law.
Having taken the position of assistant to the City Editor after graduation from high school; Layman
was admitted to Rose as master of
his own college attendance, com-

Dr. Layman

ing and going as his job permitted.
Shortly after entering Rose, Mr.
Layman's program was even more
complicated by his promotion to
editor of the popular weekly family
newspapers. This position imposed
a heavier call on his college attendance than did his daily reportorial
job, for it required many hours of
evening work and the full day on
Friday.
As a member of Rose, Layman
continued his visits with the President. Through these visits Dr. Mendenhall learned that Layman, before entering Rose, had created and
edited, as a private adventure, a
monthly high school magazine. Realizing that Rose needed a monthly
magazine the President called Layman into his office and persuaded
him to organize and edit such a magazine for the institute; thus the
Rose Technic came into existence.
In opening the first issue, Mr.
Layman set forth the philosophy
and hopes which stand yet today
for the magazine.
(Continued on Page 25)
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WESTINGHOUSE TO BUILD
SATELLITE FOR GEMINI
RENDEZVOUS PRACTICE

called the "piggy-back" satellite,
that will be ejected from the orbiting two-man Gemini spacecraft will
be used by U.S. Astronauts to rehearse rendezvous techniques before
they actually perform the delicate
operation with an Agena D.
In operation, the rendezvous practice satellite will be ejected from
the aft end of the spacecraft once
orbit has been achieved. Astronauts
will then turn their spacecraft
around and use the radar on its
forward end to "home" on the pod
and to close in on it.

This is the first installment of a revived feature
formerly found in the ROSE TECHNIC. In concept, the
feature will present current research and development
briefs from industry, with the emphasis placed in different areas of specialization throughout the year.

Man's first step into space have
been so well dramatized that the
complexities involved have been accepted somewhat casually. It takes
a simple experiment like Colonel
Glenn's eating crackers while in
orbit to remind us earth-bound
creatures that in space the commonplace often becomes the extraordinary.
Welding is a good example of this
since men will soon be building and
fabricating in space. There are many
possibilities and ways and the final
selection will depend on a comprehensive knowledge of a particular
mission. Such considerations as time,
power available and vehicle size will
be the determining factors.

LUNAR COMMUNICATIONS PAYLOAD AND
LUNAR VEHICLE DESIGNED BY WESTINGHOUSE
DEFENSE CENTER

The communications payload, a lunar logistics system, will be used
to furnish communications for the men that will be placed on the moon
by the Apollo mission. It will precede the Astronauts by as much as a
year and will be on stand-by when they arrive.
The lunar roving vehicle will roam the surface of the moon for 100
miles in search of landing sites for manned vehi les. Stereo televisio-a
cameras will scan the moon's surface and produce images for transmission
back to earth.

library notes
"The good Lord set definite limits on man's
wisdom, but set no limits on his stupidity—
and that's just not fair."
Konrad Adenauer

The new Assistant Director of the
Library is Harry Gilbert from
Paducah, Kentucky. The Gilbert
family moved to Terre Haute from
Denver where Mr. Gilbert attended
the University of Denver Graduate
Library School. The family consists
of four—one grade school son and
another "pre-walking" age boy.
Mr. Gilbert's background includes
hitch in the Navy during the
Korean conflict, an A.B. degree
from Murray State College, and an
M.A. in History from Miami University, and an M.A. in Librarianship
from the University of Denver. Mr.
Gilbert is a Sigma Chi, a member
of Pi Kappa Delta, and the American Library Association. Before
going into library work he taught
for two years at Southwestern College, Winfield, Kansas.
Last year's use of the library
again showed gains, not only in
books circulated, but in the use of
Reference Books, as well as the
number of uses made of the Reserve
Book Shelf. Even the periodicals
were used more for research and
special reports as well as pleasure
reading. We now have some 395
current periodicals available for the
students and faculty to use. Our
record collection continues to grow
and with each new record purchased
someone finds a new pleasure by
listening to it.
More books were added to our collection last year than in any one
year in the past. Some of the books
we wish to call to your attention
are:
16

CLARKE, ARTHUR C. PROFILES OF THE FUTURE,
Harper, c1962.
This book is a bit hard to keep up
with; predictions keep appearing as
accomplishments. As early as 1945,
Mr. Clark wrote a paper on communications satellites. The first
broadcast from Tel-star occurred
during the production of this book.
The author also discusses Ground
Effect Machines, which ride on air
cushions and are now actually in
use on the English Channel; three
speed mechanical highways with
crossover points at intervals; transport by belt, guided by computer
to the most traffic-free route, and
summoned and dismissed by electronic control. Mr. Clark's facile
mind plays with the fourth dimension and with weightlessness and
the obsolenscence of the law of
gravity; exploration of the entire
solar system; mining of the seas for
energy and mineral; and asteroids
to be pulled to Earth to supply
needed materials.
This is a must because of the
fascinating play on the incisive human mind—much of it is serious,
some of it facetious and amusing,
yet one thing we can be sure of at
this point is that the future will be
utterly fantastic.
ESTRIN, HERMAN A. HIGHER
EDUCATION IN ENGINEERING AND SCIENCE, McGrawHill, 1963.
Over 25 experts give you helpful

by Carson Bennett
Librarian
hints, techniques, methods, and
shoi tcuts to aid you in teaching engineering and science classes competently and efficiently. Each article was carefully examined and
reflects authoritative ideas pertaining to engineering and science education.
FAIRES, VIRGIL M. EIT (ENGINEERS IN TRAINING REVIEW), Prentice-Hall, 1961.
Written in an easy to follow style,
the manual helps you to meet quickly the major requirements of the
state test by including hundreds of
problems taken from previous examinations across the United States.
FEHRENBACH, T. R. THIS
KIND OF WAR, Macmillan,
1963.
When the guns fell into uneasy
silence along the 38th parallel ten
years ago, the end of the war in
Korea did not write the end of an
era but merely marked a fork on
the road the world is still traveling.
Mr. Fehrenback approaches
dramatic, authoritative, and hardhitting account of that near disastrous war from the angle of those
who fought it. He points out that a
civilian is taught to live in peace,
while a soldier must learn to fight,
kill and die. Being a soldier just to
"serve a hitch" is shown plainly not
to be a satisfactory situation in time
of action as we found in Korea.
HEARD, ALEXANDER. THE
COSTS OF DEMOCRACY,
Univ. of N. C., 1960.
(Continued on Page 24)

Tom Thomsen wanted challenging work

He found it at Western Electric
T. R. Thomsen, B.S.M.E., University of Nebraska, '58,
came to Western Electric for several reasons. Important to him was the fact that our young engineers play
vital roles right from the start, working on exciting engineering projects in communications including: electronic switching, thin film circuitry, microwave systems
and optical masers.
The wide variety of Western Electric's challenging
assignments appealed to Tom, as did the idea of advanced study through full-time graduate engineering
training, numerous management courses and a company-paid Tuition Refund Plan.
Tom knows, too, that we'll need several thousand
experienced engineers for supervisory positions within
the next few years. And he's getting the solid experience needed to qualify. Right now, Tom is developing

new and improved inspection and process control
techniques to reduce manufacturing costs of telephone switching equipment. Tom is sure that Western
Electric is the right place for him. What about you?
If you set the highest standards for yourself, enjoy
a challenge, and have the qualifications we're looking
for—we want to talk to you! Opportunities for fastmoving careers exist now for electrical, mechanical
and industrial engineers, and also for physical science,
liberal arts and business majors. For more detailed
information, get your copy of the Western Electric
Career Opportunities booklet from your Placement Officer. Or write: Western Electric Company, Room 6405,
222 Broadway, New York 38, N. Y. And be sure to
arrange for a personal interview when the Bell System
recruiting team visits your campus.

W

estern Electric MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM

AN EQUAL OPPORTUNITY EMPLOYER

Principal manufacturing locations in 13 cities • OPerating centers in many of these same cities plus 36 others throughout the U. S. • Engineering Research
Center, Princeton, New jersey • TeletyPe Corporation, Skokie, Illinois, Little Rock, Arkansas • General headquarters, 195 Broadway, New York 7, New York

miss technic
for october
This month's Miss Technio. is Miss Rita Wilson. Miss Wilson is a senior at Indiana State
College where she is majoring in Elementary
Education. She is: president of the Alpha
Omicron Pi Sorority at State, treasurer of
the Senior class, listed in Who's Who Among
Students in American Colleges and Universities, a member of the Association of Childhood Education, Business Manager of the Children's Thcatre, and was Business Manager of
the New York Theatre Tour for last summer.
Significant numerical data: age, 0.02 millenium; height, 168 centimeters; mass, 4.19 slugs;
auxiliaries, 0.000568 miles - 6350 millimeters 0.528 fathoms.

(PhAography by Andy Breeee)

MACHINES FOR AIR
TRANSPORTATION
GROUND EFFECT MACHINES

by Mark Zaenglein
Soph. E.E.
Ground-effect machines have been
with us for a few years now. Anyone who has followed their progress
in periodicals and newspapers will
know that they are very nearly
ready to be used for a good many
commercial and military uses, and
are presently being used as pleasurecraft.
Before we look deeper into the
possibilities of the ground-effect
machine (often called GEM, hovercraft, aircar, and many trade
names), let's see just what it is.
Basically, the ground-effect machine
is a vehicle which rides on a cushion
of air. This cushion of air is of relatively low pressure; one type of
GEM uses air under pressure of only
one-fourth of a pound per square
inch. The air for lift is provided
by one or more fan-like propellors,
which can be driven by a variety of
types and sizes of engines, depending on the intended use of the
vehicle. This fan is usually mounted

horizontally on the craft, thus forcing the air under it to provide the
necessary lift.
This lifts the ground-effect machine from a few inches to a few
feet above the surface over which
it is traveling. The amount of clearance necessary is determined by the
surface; a GEM traveling over a
smooth road or calm water needs
only a few inches of clearance, while
one traveling across an ocean might
need as much as three feet.

in various ways. In some of the
smaller, simpler GEM's, the driver
shifts his weight in the direction he
wants to travel. This lifts the opposite side of the vehicle and allows
more air to escape from that side,
thus providing thrust in the desired
direction. Many of the large (some
GEM's weigh several tons) groundeffect machines have a separate propulsion system, such as airplane engines facing backward, or, as in the
case of at least one experimental
watercraft, outboard motors.

The air from the fan is forced into
Most ground-effect machines have
a compartment below the craft.
Some types of GEM's are simply some type of vane for steering. In
hollow, while others incorporate a some cases, these vanes are under
double-chamber design. This con- the craft in the path of the supportsists of venting the air from the top ing air. Others use vanes on top of
chamber through ducts around the the vehicle, as on an airplane. Unedges of the car into the bottom doubtedly, there are many other inchamber, which provides the cushion genious steering mechanisms preof air. The latter design is used in sently being used or in the making.
most large ground-effect machines.
The ground-effect machine has
many
accomplished
advantages over conventional
Horizontal motion is
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vehicles. Because of the fact that it
rides on a cushion of air, it travels
smoothly over ground, water, snow,
ice, sand, or mud. Since it has a
simpler driving system than many
vehicles, upkeep on it shoull be relatively low. It can travel much faster on water than conventional boats
(speeds of over 80 miles per hour
have been attained, and speeds of
close to 200 miles per hour are predicted).
The GEM has quite a few obvious
drawbacks, also. Since it travels a
scant few inches above the ground,
it is not suitable for negotiating
rough terrain. It blows dust and
debris into the air when driven over
land, and throws up quite a bit of
spray when traveling over water.
(Some companies, however, have
developed spray deflectors which
work quite satisfactorily.)
Most of the ground-effect machines presently in existence are
either experimental models, made
by big companies for research, or
small pleasure craft. Due to the
simplicity of design of the GEM,
many people have made them with
go-kart engines and materials available in hardware stores. These small
craft cost approximately the same
as go-karts; between three and five
hundred dollars. One company, Aircars, Inc., now sells a small GEM
in kit form.
The real future of the groundeffect machine, however, lies in its
ability to travel over water at high
speeds. Most of today's experimental craft are for the purpose of
testing the ground-effect machine's
possibilities in carrying passengers
and other loads across rivers, lakes,
harbors, and oceans swiftly.
A British-made GEM, the SR.N2
"Hovercraft," has successfully carried over 500 passengers (Between
56 and 76 per trip), traveled at a
speed of 84 miles per hour, and has
been found to operate satisfactorily
in fairly choppy water.
There are quite a few large companies in the United States that are
presently doing research on the
GEM, also. They are uncovering
many exciting possibilities. The

president of Douglas Aircraft Company envisions aircraft- and missilecarrying GEM's traveling across
oceans at speeds between 100 and
150 knots. Such vehicles would be
hard to detect, due to their speed
and the relatively small amount of
sound they would transmit to the
water. Submarines would be virtually useless against them, since they
couldn't be struck by a torpedo.
Ground-effect machines could
conceivably compete quite successfully with freight-hauling ships
when operating over long distances.
Although the GEM's may have to
compete with the hydrofoil ships,
which should be capable of speeds
comparable to those of the GEM,
there is evidence that the hydrofoil
ships will have to be limited in size.
If this proves to be true, the oceangoing GEM should do quite well.
It certainly seems as though the
ground-effect machine, once merely
a plaything, will be quite an important factor in transportation,
freight-hauling, and military uses in
the near future.
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Itiche44
Sieah cliause
for the
'All Weather'
Campus Man
"The Only True
Steak House
in Terre Haute"

Phone C-3482

For engineers on the go, an
All Weather Coat to wear
everywhere. Ivy styled with
deep split ragland sleeves
and balmaccan collar. Three
quarter length in sizes 35 to
46, regulars and longs. Cut
from Galey & Lord's All
Weather Tarpoon Cloth, rayon lined, to give the wearer
good looks as well as protection. Top your wardrobe
with this All Weather Coat
from Root's.

$25
30 N. Brown Ave.
TERRE HAUTE,

Use Root's 3 Pay Plan,
Nothing Down, 3 Months
to Pay

INDIANA

Root's SQUIRE Shop
617 Wabash Ave.
Terre Haute, Indiana
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• Books
• Magazines
• Bibles
• Coin Collector Items
Special Orders Welcomed

Peadmalie
14 North Seventh

C-7159

"Readers
are
)1

Leaders
Give Books and

Magazine Subscriptions
For Christmas Gifts

Men's Shoes for any occasion—

You are cordially invited to visit
and inspect the new and enlarged

and some of the liquid boils to steam.
Since the water also acts as moderator, the reaction slows down until
the steam condenses b ack to water
and returns to the core.
Probably the most successful of
the commercial nuclear power stations in operation is the Dresden
Nuclear Power Station, operated by
Commonwealth Edison Company.
This is a boiling-water type reactor
with a 192 Mw (e) gross output. It
began producing power in April of
1960. There have been two Lng_hy
outages for redesign of equipment,
but otherwise, operations have been
relatively trouble-free. The plant
operated by eight men on each shift,
plus maintenance men, janitorial
men, etc. This is considerably below the number required for a conventional plant.
A schematic of the dual-cycle system is shown on this 'Dago.. The reactor is composed of tube bundles
containing pellets of UO2, interspersed with control rods which are
hydraulically driven.
Of primary concern in nuclear installations is radiation protection.
Elaborate procedures for safeLy have
been established at Dresden and all
other nuclear facilities, and as a
result the number of accidents has
been unmentionably small. In addi-

DRESDEN

tion, monitoring stations are scattered over several square miles surrounding plants to measure air contamination.
Just how economically practical
are nuclear power plants now?
Those presently in operation are not
commercially competitive with fossil-fuel plants. Costs for nuclear
power are dropping steadily, however, while fossil-fuel prices go up.
In areas of high fuel costs, nuclear
power will be competitive very soon
—in fact, Pacific Gas & Electric's
Bodega Bay Station is expected to
produce power at a considerably
lower rate than competitive fossilfuel plants when it goes into operation in 1965. When one considers
the amount of research and development necessary to build a commercial nuclear power plant, and
the vast amount of engineering experience which has had to be acquir,A, it seems probable that nuclear power will be our prime source
of electricity in the not-too-distant
future.

FAMILY ROOMS
BANQUETS
SPECIAL PARTIES

Ell E Et4OKY
RELIEf VALVE

Hornung & HAHN

LOUISE'S

DAZ

SHOE STORE

PRiNAR,
MAN mum

JACK AND IDA CAMPBELL

at

CONDENSER

SECONDARY STEAM
,10/At
12410
SYS ps,a
4.I 3

American and Italian Food

21-23 Meadows Center
SECONDARY
STEAM GENERATOR

1,-0404

SECONDARY fEEDIATER
I 2 A 10,
SfOrs.a 414 •F

C-3703

1849 South Third St.

SECONDARY LEVEL
CONTROL VALVE

TERRE HAUTE, INDIANA
We've doubled our facilities to
double your shopping pleasure

PRIMARY LEVEL
CONTROL VALVE
PRIMARY F2E0144711
14/11(
I 4I
1033 paw 415•F

Of NA

—Th. dual roottor sysittm is pottroyed schematically for 192 MN
gtoss output

22

Phone C-4989

This Brochure Tells How You Can
Advance Your Professional Career at Allison
So, you're close to finishing your regular college curriculum. What then ? A job, of course, but how about
continuing your learning ?
Allison's broad education and training programs
encourage the young graduate engineer to seek education beyond the normal four or five year college
course.
We'd like to tell you more about our Advance Study
Program: The Tuition Refund Plan ... Graduate Study
Program . . . Technical Training Program . . . and
Accelerated Experience Program. The AEP is designed
to help the new engineer gain on-the-job experience
in the shortest possible time. It's directed toward new

engineers in Mechanical Engineering, Aeronautical
Engineering, Electrical Engineering, Industrial Engineering, Engineering Science, Mathematics, Chemistry and Metallurgy.
Interested ? Talk to our interviewer when he visits
your campus. Or, write now for your copy of Allison's
brochure, explaining your opportunities in Advance
Study and our Accelerated Experience Program. Send
your request to: Allison Division, General Motors
Corporation, Indianapolis 6, Indiana. Att: Professional and Scientific Placement, Dept. 1801.
An equal opportunity employer

THE ENERGY CONVERSION DIVISION OF
GENERAL MOTORS, INDIANAPOLIS, INDIANA

CIACIAL
MOTORS

LIBRARY NOTES
(Continued from Page 16)
Impressively documented, this
book shows the effect of money on
the outcome of elections and the
significance of contributing as a
form of political action and as an
avenue to preferment; it analyzes
the sources and uses of political
money.
Even the busiest should find a
few minutes to read something
every day just for the joy of reading. Some of the books suggested
are:
ALDRIDGE, JAMES. A CAPTIVE IN THE LAND, Doubleday, 1963.
This is a superior tale of adventure, intrigue, and espionage. It is
the story of a man who unwittingly
becomes a pawn in the power
struggle between East and West.
DURRELL, LAWRENCE. THE
BLACK BOOK, Dutton, 1960.
The Black Book was written in
1936 by a brilliant young iconoclast
of twenty-four. For over twenty
years, it has not been available in

England or the United States,
though the novel and its author
have been acclaimed on both continents. Now at last, everyone interested in Lawrence Durrell can
read his first major work. It is a
stunning and original book, a novel
of rare excitement, with vivid poetic
imagery and unrestrained Rabelaisian humor which has seldom been
equaled in modern fiction.
MICHENER, JAMES A. CARAVANS, Random House, c1963.
Ellen Jaspar, native of Dorset,
Pennsylvania, recently married to
an Afghan engineer, has not been
heard from for thirteen months. The
job of finding her falls to a member
of the staff of the American Embassy in Kabul, Afghanistan.
Afghanistan, where the ancient
modern worlds exist side by
side, is an especially appropriate setting for Mr. Michener's drama of
our times. This is a compelling and
significant story, set vividly against
a real background that gives a true
sense of history and of place.
SALINGER, J. D. RISE HIGH
THE ROOF BEAM, CARPEN-

TERS AND SEYMOUR, Little,
Brown, 1963.
With the academic year just underway, we wish to call your attention to a few of the books that may
help you with your study habits and
this can help you through your entire college career.
Armstrong, William. Study Is
Hard Work.
Brown, Harold E. This Is The
Way To Study.
Eddy, Edward D. College Influence On Student Character.
Flesch, Rudolph. How You Can
Be A Better Student.
Golden, Rose K. What College
Students Think.
Jones, Edward S. Improvement
Of Study Habits.
Klopf, Gordon. College Student
Government.
Landis, Paul. So This Is College!
Tussing, Lyle. Study and Succeed.
Let the library become a habit,
ask if you do not find what you
need. We shall gladly try to serve
you and make this another pleasant
year of accomplishment at Rose.
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ESCAPE VELOCITY . . .
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This answer is entirely in the realm
of reality. Note that it is just short
of the escape velocity needed. Slight
modifications could easily bring it
up to 36,000 ft./sec.
This mathematical example was
worked out for an ideal case. The
most important assumptions are:
1. Assume the forces of gravity
and drag neglible during the
acceleration period.
2. Assume the rocket engines to
be operated at 100% efficiency.
3. Assume the propellant to give
the maximum theoretical exhaust velocity.
Although none of these assumptions are true, the principle used is
sound. Had three stages been used,
the final velocity would have been
much greater than the escape velocity even taking the retarding effects into account.
To show the soundness of the step
principle, let us look at the statistics of the first liquid fuel step rocket fired in the United States. This
was a composite unit consisting of a
German V-2 carrying a "WAC Corporal." It was fired in February,
1949. Pertinent information is in
Table
The second stage achieved a final
velocity much greater than the speed
of either of its components.
The step principle, utilized in the
step rocket, is the solution to the
problem of escape from the earth's
gravitational field. It is difficult to
say what the ultimate limits to the
size and speed of step rockets are
likely to be, but a journey to the
moon is not inconceivable.
'Arthur C. Clarke, Interplanetary Flight,
L. Harper and Brothers, publishers;
New York.

"In the arena of college journalism a new factor to-day appears—
THE ROSE TECHNIC. In character and in scope its predominating
idea shall be the promotion of all
interests of the Rose Polytechnic
Institute, and that this may most
effectively be done, the editorial
board solicits the warmest cooperation of every person connected
with the institute. The general plan
on which The Technic will be operated contemplates a journal of intrinsic merit, one which will not
only contribute to the pleasure of
its readers, but to their education
as well. In the development of this
plan the editorial staff will be invaluably assisted by the faculty of
the institute. Assistance will also
be given by our alumni, and thus
there remains only the pleasant
task of collecting and presenting
these valuable contributions as they
are offered, adding to the same
those features of local happenings
necessary to the varied phases of
the successful college journal. Earnestly we solicit your sympathy and
assistance, promising such recognition of the favor as it is in our power
to give."
One would think that a student
such as Layman would have little
time for anything except writing
and studying. However, Layman
participated on some of Rose's
greatest track and baseball teams
during his four years as a student.
Graduating from the institute in
1892, he was employed by Wagner
Electric and Manufacturing Company. He advanced steadily in the
company until in 1922 he became its
president. He served in this capacity until 1927 when he became consultant on industrial management
and finance in New York City and
Chicago.
Along with the M.E. degree which
Dr. Layman received in 1892, he
also received degrees of M.S. in
1894, E.E. in 1899, and in 1933 was
awarded the honorary degree of
Doctor of Engineering from Rose
Polytechnic Institute.
Throughout its years The Technic

has been blessed with leadership
and co-operation from men such as
Dr. Layman. Today's Technic strives
to maintain and improve upon the
goals which were set for it by its
founder.
The following is an excerpt from
the ROSE TECHNIC of February,
1963 concerning the present policies
of the editors.
"Today, the Technic is successfully practicing the same basic idea of
editorship that was used in that first
issue in 1891 . . . The present goal
of the Technic today is to continue
the basic policy set forth in 1891,
and to exert our energy toward the
pursuit of excellence.
There are many criteria for excellence in a college magazine, but the
main one is its quality. The quality
of any technical magazine is measured by the technical proficiency
of its articles and the editorship used
in presenting these articles to the
reader. Circulation is also an important qualification for excellence,
since without circulation to the
reader the entire purpose of the
magazine is defeated.
The Technic meets each of these
qualifications, largely by the proficiency and the dedication to the
magazine of the staff. Our contributing members represent the best products of Rose's excellence, and the
editing and related staff members
have the required degree of dedication to insure excellence in publication. Our circulation is in excess of
2200 copies per month and insures
that the magazine is readily available to read.
In the future, I am sure that the
Technic will continue its well proven
formula for success. It will continue
to provide outstanding opportunities
for Rose men to gain valuable experience in the field of journalism.
The members of the Technic staff
will continue to examine with a most
critical eye each issue of the Technic
to insure the continuation of the fine
reputation which it has won over
the many years. We will not falter in
our purpose, the pursuit of excellence; and Rose and its students will
always feel a deep sense of pride in
the Rose Technic."
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but . . .
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Employer (in a rage): "Who
told you that just because I've
kissed you a few times, you could
loaf around all day and neglect
your work?"
Stenographer: "My attorney."

The farmer had been to the big
city on business for a couple of
weeks. Getting off the train at his
home town, he happened to run into his hired hand.
"Hi, Zeb! What's new?"
"Not much."
"That's fine, boy did I .. ."
"`Ceptin' we buried your dog."
"You buried my dog? Why?
" daid."
"I figured it was if you buried it.
How'd it die?"
"Hoss kicked it."
"Why'd the horse kick it ?"
"Spark fell on it."
"Spark—Where did the spark
come from?"
"From the barn."
"From the barn? What happened to the barn?"
"Burned down."
"How'd the barn catch fire?"
"S'pose it was sparks from the
house."
"You mean the house burned
too?"
"Yep."
"How'd that start "
"Figure the candles caught the
drapes."
"Candles? What candles?"
"The ones around yer wife's coffin."

What is meant by "College
Bred"?
College bred means when a wad
of dough, with plenty of crust and
a lot of crumbs gathered together
for a good loaf.

He: That's a pretty dress you
have on.
She: Yes, I only wear it to teas.
He: Who?

DINING ROOM OR
CAR SERVICE

HENRI'S
3631 Wabash Ave.

WESTERN
INDIANA'S
FINEST
RESTAURANT

YOU'RE GOING TO WORK WITH WEST VIRGINIA!

WestVirginia offers

... rapid advancement
... training programs designed for the individual
... plants located in sixteen states
. .. outstanding company benefits
... broad range of products, including paper,
packaging, chemicals
... research and development expenditures—
three times the industry average
. liberal salaries
...a basic industry—growing second fastest
in the nation

TT West Virginia
Pulp and Paper
Thirty-four plants located in: Virginia • New York • Maryland • Pennsylvania • Ohio
South Carolina • California • Illinois • Michigan • Arizona • West Virginia
New Jersey • Kansas • Missouri • Massachusetts • Louisiana • Sao Paulo, Brazil

"It isn't the amount of money
that a fellow's father has that
counts here at college."
"No, it's the amount of father's
money the son has."
When a well-known concern
which puts out various toilet articles recently conducted a contest
to obtain a slogan for their toilet
soap and perfume, one contestant
suggested: "If you don't use our
soap, for goodness sake, use our
perfume."
A baseball game being played
in a pasture broke up into an uproar during the seventh inning
when one of the players slid into
what he thought was third base.
"Drink?"
"No."
"Neck?"
"No."
"Well, do you eat hay?"
"Of course not!"
"Gad, you're not fit company for
man or beast."

My love is gone,
She did me dirt.
Me did not know she was a flirt.
To those who would love, I'd forbid,
Or you'll get don like I got did.

ME on the way to lecture: "I
am going with an open mind, a
complete lack of prejudice and a
cool rational approach to listen to
what I am convinced is pure rubbish."
Tolerance is that uncomfortable
feeling that the other fellow might
be right after all.

The unabashed Dictionary defines bachelor as a rolling stone
who gathers no boss.
Salesman: "I have here the one
and only sure cure for dandruff."
Housewife: "Really, how does it
work ?"
Salesman: "Oh, its awfully simple—it's a mixture of alcohol and
sand."
Housewife: "But how does it
cure dandruff?"
Salesman: "Well, you just rub
the mixture on your hair; then the
bugs get drunk and kill each other
throwing rocks."

Two women, who had once been
met on the street, not
neighbors,
Student's Motto: Keep frowning
each other for seven
seen
having
—and get credit for thinking.
years.
"My," said one, "I would hardly
Night Watchman—"Young man, have known you. You look so much
are you going to kiss that girl?" older."
"I wouldn't have recognized you
Student—"No, sir."
Night Watchman—"Well, then either," said the other woman,"except for your hat and dress."
hold my lantern."

THE TREND IS TO
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MAKES SENSE
ON OR OFF CAMPUS
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NEZ
SPORT COAT
39.95
Punjab cord elbow bender sportcoat is well-cut narrowwale corduroy with suede elbow patches and
accents of India Madras. Sizes 36
to 46. Regulars. shorts. longs.
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OXSTRIPE
COAT SHIRT
5.00
The thin stripe that's a campus
pre-requisite. It's an authentic
long-point button down cotton oxford, moderately tapered. Sizes
S-M-L.
ALL 3 SCHULTZ STORES

SHETLAND BUHL
JACKET
25.95
The jacket that captures the robust Tyrolean outdoor spirit with
the collarless look, suede elbow
patches, heather trim, Shetland
wool laminated to warm foam,
nvin*,
Si7es 36 to 44.

WHOS FOR A CARPETED OFFICE?
A man's first tank car is seldom a piece of gravy
train. If it were easy, he wouldn't have been needed.
Goodbye, 5-liter-flask days. In the majors, this is
how they keep score. The kind of chemical engineer
who is fool enough to choke up with sentiment at
this bittersweet image may look down one day and
note that there is thick carpet on his office floor and
that other men take pains to shine their shoes well
before standing on it.
We also need chemical engineers who get their
kicks from very beautiful chains of analytical thought
wherein differential equations, solved on our analog
and digital computers and pneumatic simulators,
link the flows of heat, liquids, solids, gases, chemical
bonding energy, and money. These chaps may also
wind up with the same carpet in their offices, along
with the intellectual satisfaction of having figured
out how to make the carpet fiber more attractive,

EASTMAN KODAK COMPANY,Business

longer-lasting, and cheaper than anybody else's
carpet fiber.
We need all kinds. We need conservatives who
make their mark by steady progress in one of our
chemical engineering specialties, such as laying down
a dozen or so layers of various materials atop one
another with enormous precision for endless miles
of color film. We need imaginative ones who will
thrive in the intricately diversified atmospheres of
our non-photographic plants by showing us how the
solution to one problem solves several entirely different ones, too.
Whatever kind you like to think you are, whether
chemical engineer or other technical graduate, one
principle seems obvious to us: if you come with us,
we must do everything in our power to develop the
very best that lies within you.
and Technical Personnel Department, Rochester 4, N. Y.

ECAE11Z
An equal-opportunity employer offering a choice of three communities: Rochester, N. Y., Kingsport, Thnn., and Longview, Tex.

How Industry Tempers
Theory with Practice
to Get Good Design
An Interview
with G.E.'s
F. K. McCune,
Vice President,
Engineering

Q. Mr. McCune, how do you define engineering design?

A. First let's look at what engineering really is. The National Society of Professional Engineers calls it "the creation of technical things and services useful to
man." I would paraphrase that to add an industry emphasis: engineering is linking
an ability to do with specific customer needs and wants. The link is an engineering
design of a useful product or service.
Q. In the light of this definition, how can the young engineer prepare himself
for industry?

A. In college he should absorb as much theory as possible and begin to develop
certain attitudes that will help him later in his profession. The raw material for a
design, information, flows from three general funds: Scientific Knowledge of
Nature; Engineering Technology; and what I call simply Other Relevant Information. Academic training places heavy emphasis on the first two areas, as it should.
Engineers in industry draw heavily on theorems, codified information, and significant recorded experience basic to engineering disciplines taught in college. The
undergraduate must become knowledgeable in these areas and skilled in the ways of
using this information, because he will have little time to learn this after graduation.
He also must develop a responsive attitude toward the third fund.
Q. As you say, we learn theory in college, but where do we get the "Other
Relevant Information"—the third fund you mentioned?

As Vice President—Engineering,
Francis K. McCune is charged with
ensuring the effective development, use and direction of General
Electric's engineering talent. Mr.
McCune holds a degree in electrical engineering and began his
career with the Company as a
student engineer.

A. This knowledge is obtained for the most part by actually doing engineering
work. This is information that must be applied to a design to make sure thit it not
only works, but that it also meets the needs and wants that prompted its consideration in the first place. For example, we can design refrigerators, turbines, computers,
or missile guidance systems using only information from the first two funds of
knowledge—heat flow, vibration, electronic theory, etc.—and they will work! But
what about cost, reliability, appearance, size—will the prospective customer buy
them? The answers to these important design questions are to be found in the third
fund; for example the information to determine optimum temperature ranges, to
provide the features that appeal to users, or to select the best manufacturing
processes. In college you can precondition yourself to seek and accept this sort of
information, but only experience in industry can give you specific knowledge
applicable to a given product.
O. Could you suggest other helpful attitudes we might develop?

For complete information on
opportunities for engineers
at General Electric, write
to: Personalized Career
Planning, General Electric
Company, Section 699-07,
Schenectady 5, N. Y.

A. Remember, industry exists to serve the needs and wants of the market place,
and the reasons for doing things a certain way arise from the whole spread of conditions which a given design has to satisfy. Learn how to enter into good working
relationships with people. Much of the Other Relevant Information can be picked
up only from others. Also train yourself to be alert and open-minded about your
professional interests. In industry you'll be expected to learn quickly, keep abreast
in your field, and to grow from assignment to assignment. Industry will give you the
opportunity. Your inherent abilities and attitudes will largely decide your progress.
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