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Seven-tenths of the ear

th's surface is water but 97% of it is salty

i msifoead

Westinghouse desalting plants can make the sea an endless source of fresh water

Where can the earth’s expanding pop-
ulation get the fresh water it needs?
We can get it from the endless supply
in the sea.

Desalting plants offer one of the

most practical solutions to the problem.

Since 1951, 57 Westinghouse de-
salting units have been installed around
the world. They are desalting millions
of gallons of water a day.

Westinghouse is prepared to start
building water-desalting facilities to
help solve water deficiencies for coastal
cities of any size—anywhere in the
world.

You can be sure if it's Westinghouse

For information on a career at Westinghouse, an equal opportunity employer,
write L. H. Noggle, Westinghouse Educational Center, Pittsburgh, Pa. 16221,




ACCELERATED DEFENSE PROJECTS OPEN NEW
OPPORTUNITIES FOR YOUNG ENGINEERS AT ALLISON

Young graduate engineers will find broad new opportunities
created by Allison’s expanding capabilities in the defense area.

Allison long has been recognized as a leader in design,
development and production of advanced aircraft power sys-
tems, as well as power transmissions for military tracklaying
vehicles. As the energy conversion division of General Motors,
Allison also is making significant contributions in advanced
aerospace and nuclear technology.

Now, with the assignment of responsibility to operate the
Army’s Cleveland Tank-Automotive Plant, Allison is taking
on a new dimension to its capability in the design, develop-
ment and production of complex military weapons systems.

Thus, Allison represents a versatile opportunity for en-
gineers in the application of advanced technologies to aero-
space propulsion systems, and armored military vehicle sys-
tems—including one of their principal components, power
transmissions.

In addition, an expanding volume of work in commercial
fields gives a solid base to these urgently needed military
programs.

Chances are, the opportunity of your choice awaits you at
Allison. Talk to our representative when he visits your cam-
pus. Or, write for our brochure describing opportunities in
the creative environment at Allison. Send your request to:
Mr. R. C. Martz, Director of Personnel, Allison Division,
General Motors Corporation, Indianapolis, Indiana.

Allison GM

THE ENERGY CONVERSION DIVISION OF
GENERAL MOTORS, INDIANAPOLIS, INDIANA  General Motors

AN EQUAL OPPORTUNITY EMPLOYER




AMERICA’S OLDEST ENGINEERING COLLEGE MAGAZINE IN
CONTINUOUS MONTHLY PUBLICATION — 1891-1966

EDITOR BILL KANE

IN THIS ISSUE

AYN RAND’S INFLUENCE ON MODERN DAY LAW

What influence does this controversial contemporary
philosopher have on modern day law? Find out from
Bill Lewis on page 6.

MODERN SERVICE STATION DESIGN

The station at which you “gas up” is something more
than just a building with some gas pumps. Find out how
they are designed in the article by Ed Zaenglein on
page 10.

MOIRE PATTERNS

What is a moire pattern? I'm sure I don’t know so
why not read the article by Tom Sprouse on page 24 and
find out.
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ROSE POLYTECHNIC INSTITUTE

TeErRRe HAUTE, INDIANA

HIGH SCHOOL GRADUATES OF 1966

You are cordially invited to visit Rose Poly-

technic Institute where you can earn a degree in:
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
MECHANICAL ENGINEERING
CIVIL ENGINEERING
MATHEMATICS

PHYSICS

0OF ADMISSIONS
ROSE POLYTECHNIC
INSTITUTE
TERRE HAUTE, INDIANA
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More Than Just A Statistic

Americans have become nearly immune to
statistics. They are fired at us so often — in
newspapers, on radio and television, in maga-
zines — that we are unaffected by their sig-
nificance. Thousands who heard or read of the
crash on April 27, which took the lives of
three women and severely injured one man,
merely shrugged, if even that, and immediate-
ly found something more pleasant to occupy
their minds.

To those of us who knew these four people
though, the crash was a shocking tragedy,
Mrs. Dorothy Logan, Mrs. Lillian Ross, Mrs.
Gloria Dougherty — ladies familiar to nearly
every Rose student. Dean of Students Ralph
Ross — seriously injured — a man with whom
every student has had contact. This was news
that reached the feelings of even the most
callous of the often-insensitive students at
Rose. There were expressions of emotion
reminiscent of those seen after the death of
John F. Kennedy. And there were the un-
spoken feelings.

Mrs. Logan and Mrs. Dougherty represent-
ed well the new attitudes and interests which
have been brought to bear on Rose Polytech-
nic Institute. Mention of their names brings
to mind immediately their efforts to instill in
the atmopshere of the campus an -interest in
the arts — paintings, music, guest lecturers.

They brought a much-needed breath of fresh
air to the halls of the Main Building.

Mrs. Ross was a capable woman filling a
difficult job — that of trying to overate dormi-
tories filled mostly with freshmen on their
own for the first time. She tried to allow as
much freedom to the residents as possible
without permitting total anarchy.

Dean Ross, whose comments have appeared
in the Technic a number of times, survived
the accident, but will be several weeks re-
covering. To quote one senior, shortly after
the accident, “Dean Ross and I have had our
differences, but I sure hope he makes it. He’s
holding about the toughest job on campus, and
he’s doing a helluva good job. Who could re-
place him?” We ditto that comment!

The establishment of a memorial fund in
honor of Mrs. Logan, Mrs. Ross, and Mrs.
Dougherty has drawn several hundred dollars
in donations. We feel it would be especially
fitting if this fund were used to carry on the
work to which these women had given so
much of themselves. Specifically, we propose
that Dormitory C be named Logan-Ross-
Dougherty Memorial Hall; that a suitable
plaque be placed in the lobby of this Hall,
and that the balance of the fund be applied
to the purchase of objects d’art for the new
Campus Center.

To Mrs. Dorothy Logan (and in memoriam also io Mrs. Gloria
Daugherty and Mrs. Lillian Ross, companions in death):
REQUIESCAT IN PACE

V-8 piston-propelled, it purring bore

her swifter than old Charon ever dreamed
of transport; no sweet chariot before

with polished chrome as eloquently gleamed.
O streamlined iran of cruel, temvered steel!
It caught one who in youth was lithe and swift,
winner of many a race, Olymwvia’s gift

to husband. sons. admiring friends who feel
the grief that only this mechanic age

could spring untimely in svolit-second time;
for tragedy of loss, let sorrow rage

in hearts subdued by death to muted rhyme:
now shall the memory of her, who vassed

so gallantly our way, as bronze be cast.

—Eugene W. Sutherland




AYN RAND'S INFLUENCE
ON MODERN DAY LAW

by BILL LEWIS

Bill Lewis is a senior Electrical En-
gineering major who hails from Gary,
Indiana. Bill has been active in varsity
sports and student government, lettering
four years in football and track and
heading up his graduating class as
president.

Mrs. Ayn O’Connor, more widely
known as Ayn Rand has, in the span
of some 50 years, emerged as one of
the most controversial writers of the
modern age.

She was born on February 2, 1905,
in St. Petersburg (later named Pet-
rograd then Lenningrad), Russia.
Inquisitive as a child, she had taught
herself to read and write by the age
of six.

A husband sentenced to death, a
wife’s plan for his rescue, a seriously
ill daughter that needed the constant
care of her mother forms the basis
for a story written by Ayn Rand.
The mother must choose between
saving the life of her husband or
her daughter; she chooses the former
for this is where her essential love
lies. Ayn Rand wrote this at the
age of eight and in it displays an
amazing amount of maturity and in-
telligence for a person so young.

Until the Russian Revolution of
1917, her family had been living
comfortably, supported by her fa-
ther’s privately owned business. Af-
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Layout by Terry Joyce

ter the communist regime had taken
power, her father’s store was na-
tionalized and the family lived on
the brink of starvation for several
years afterwards. Her primary ob-
jection to the Revolution was not
the private hardships the people
were bearing but the idea that one
had to work and live for the better-
ment of the state.

BEGINNING AS A WRITER

In 1921, Ayn Rand entered the
University of Petrograd to study his-
tory. She had by this time decided
that her life’s work would be that
of a professional writer. Her free-
dom to express herself in print was
censored by the Communist Party
and many of her fellow students
were arrested for criticizing the
Party.

The year 1926 marked a turning
point in Ayn Rand’s life, for it was
in this year that she obtained a visa
to come to America. She settled
down in Hollywood and began writ-
ing plays for an American movie

producer. In 1929, she married
Frank O’Connor, a man with a per-
sonality as dynamic as her own.

Ayn Rand’s professional career as
a writer commenced with the sale of
her first play in 1932, entitled, The
Red Pawn. Her first widely recog-
nized play was, The Night of Janu-
ary 16th, a dramatic court room trial
case.

We the Living was the first of her
novels and dealt with the idea of
collectivism as it applied to the Rus-
sian people. Her first truly success-
ful book was, The Fountainhead pub-
lished in 1943. Warner Brothers
bought the movie rights for 50,000
dollars and by 1945 the book had
sold over 100,000 copies.

In 1946, Ayn Rand started Atlas
Shrugged and 11 years later she
completed it. Presently Ayn Rand is
compiling a book of her philosophy.
She also is the editor of the, “The
Objectivist Newsletter,” a monthly
publication applying her philosophy
to the contemporary problems of our
culture.

Ayn Rand has deserved the recog-
nition she receives. She has earned
it through a practice of her own
philosophy, part of which is that true
success comes only to those who are
willing to work, and think independ-
ently, and fight for their own per-
sonal ideals and convictions. She has
dedicated her life to the formation
of new philosophy as she so aptly
writes:

My most important job is the for-




mation of a rational morality of
and for man, of and for his life, of
and for this earth.!

The twentieth century has seen

the emergence of a profoundly intel-
lectual and highly controversial phi-
losophy: the philosophy of Ayn
Rand. Her ideas are novel and
shocking and in a general sense are
opposed to the cultural tradition of
the past.two thousand years.

The moral code that Ayn Rand is
challenging is the creed . . . which
has dominated mankind’s history:
the doctrine that man has no right
to exist for his own sake.?

AYN RAND’S INFLUENCE
TO BE FELT

A fundamental objective of law is
the ordering of society: to provide
an atmosphere where man may live
without constant strife and conflict.
A basic ingredient in the formula-
tion of this law is the cultural, moral,
and political philosophy of the so-
ciety wishing to be encompassed by
it. It is my belief that the writings
of Ayn Rand will have a profound
influence over the philsophy of fu-
ture generations as well as affecting
the thinking of the present day in-
tellectual world.

By the intellectual world, I refer
to those people who have the willing-
ness and ambition to strive for new
ideas, new heights of human en-
deavor in an ever advancing tech-
nological world. It is in this frame
of reference that I find the study
of Ayn Rand’s philosophy applicable
to a course in legal institutions and
functions of law.

The law of the land aims at jus-
tice, at what is fair and equitable to
the parties involved. Justice is one
of the underlying principles upon
which Ayn Rand has based her phi-
losophy.

... that to place any other concern

higher than justice is to devaluate

your moral beliefs and defraud the
good in favor of the evil, only the
good can lose by a default of jus-
tice and only the evil can profit

from it.*
She regards justice as one of man’s

highest virtues. From Ayn Rand we
find the notion that all men must be
judged as conscientiously as one
would judge inanimate objects. A

person would not pay more money
for a used automobile than for a
new one and in the same light one
should not value the incompetent
man over the man of high character.

No man may seek a gain through
the use of physical force; this is not
just. Such an act forces a man to
act against his will, forces him to
act for the benefit of another.

In such a case Ayn Rand justifies
the use of physical force as a retali-
tory measure only so that a man may
protect that which is rightfully his.
Either man gains value by volun-
tary consent, persuasion, appealing
to one’s mind, or else he gains value
by physical force, coercion, or fraud.
The latter is unjust and is a hinder-
ance to the progress of society.*

IMPORTANCE OF HONESTY

There can be no justice without
honesty. If there were no honesty
in mankind, people would attempt
to make personal gains through cor-
rupt practices. Honesty is one of
the essential bricks used in the
foundation of any moral code as Ayn
Rand expresses so directly:

Honesty is the recognition of the
fact that the unreal is unreal and
can have no value, that neither
love nor fame nor cash is a value
if obtained by fraud . . . honesty
is not a social duty not a sacrifice
for the sake of others, but the
most profoundly selfish virtue man
can practice: his refusual to sacri-
fice the reality of his own exist-
ence to the deluded consciousness
of others.’

To be just is not to grant the un-
earned. In Ayn Rand’s philosophy
justice is inseparable from her con-
cept of self interest. For men to live
together as civilized beings, they
must declare justice to be the ruling
principle guiding their conduct. Jus-
tice must be the primary expression
of man’s rationality in his relation-
ship to other men. The characters in
Ayn Rand’s novels are sympathic
toward those who have been harmed
by an injustice. Her heroes condemn
injustice and extol the logic and
rationality of fairness as practiced
equally among all men.®

An essential part of Ayn Rand’s
philosophy is her concept of govern-
ment and the role it should play in
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today’s world. During the 19th
century in America, men were rela-
tively free of governmental control
in the field of industry. Once the In-
dustrial Revolution opened men’s
finds to the advancements of tech-
nology, they developed, within the
span of 80 years, the highest standard
of living the world has ever known.
Governmental control and regulation
lowers the standard of living, for in
many instances it stifles the expan-
sion of industry into newer markets.
The purpose of government should
be to protect man’s rights.

A proper government is only a
policeman acting as an agent of
man’s self defense and as such
may resort to force only against
those who start the use of force.”
The function of government is to

protect men from criminals, foreign

invader, provide courts for the pro-

tection of property and contract
against breach or fraud.

GOVERNMENT’S ROLE IN

ECONOMICS

In a society where men are gov-

erned by objective law and where

government has no other function or
power, men may choose the type of

work they desire, trade effort for
effort, offer services, ideas and pro-
ducts on a market free of fraud. Un-
der such circumstances men do not
reach for a crutch, such as Con-
gress, to get for them what they can-
not get through voluntary exchange.

Ayn Rand believes in a laissez faire
capitalism, a seperation of state and
economics. In this manner the indi-
vidual producer is made important
by the doctrine of self interest. Gov-
ernment should not have the power
to dispense economic favors. It
should be forbidden, by the Consti-
tution or law, not to be able to
abridge freedom of production or to
trade on the behalf of any one par-
ticular group.®

Underlying the whole of Ayn
Rand’s philosophy is the concept that
man ought to exist for himself, that
man as a rational, thinking indi-
vidual is important. She vehemently
opposes the complacent, the medi-
ocre, the lazy, the people who live
off of the minds of the active. This
is her central theme in Atlas Shrug-
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ged as John Galt expresses:

.. we are on strike against the
creed of unearned rewards and
unrewarded duties . . . against
the dogma that the pursuit of
one’s happiness is evil . . .
against the doctrine that life is
guilt.?

Ayn Rand has an answer for those
who think that success brands one
as an opportunist existing on the ex-
ploitation of others. Her answer lies
in the concept of rational self inter-
est, which is the most sensible and
intelligent idea America has heard,
in a long while, on the principle that
has made her a great nation. Ayn
Rand is for the man that has made
America strong, the man who is not
afraid to stand on his own and fight
for what he believes is right.

. . . the only value I care for is
that which has never been loved
by the world, has never won
recognition or friends or defend-
ers: human ability. That is the
love I am serving ...

Man’s life depends on thinking and
achievements as testified by the tre-
mendous strides he has taken in tech-
nology. Ayn Rand is against any-
thing that attempts to reduce or limit
man’s mind, his capacity to think.
She advocates that man must live his
life for himself and that his happi-
ness is of prime importance. She is
against the idea that man exists sole-
ly for the purpose of helping others.

.. . we are told that happiness,
self interest and the profit mo-
tive are ignoble, that man must
live for others, that the compe-
tent must exist for the sake of
others: 5k

AYN RAND CRITICIZED

Ayn Rand’s critics argue that her
concept of self interest merely ex-
tols disregard for the rights of others,
an air of doing what you feel like
doing, a sort of animal self in-
dulgence. They argue that Ayn
Rand’s heroes are ruthless and de-
void of compassion. As proof they
offer the strike by the men of the
mind in Atlas Shrugged. Here were
the top individuals in the nation sit-
ting idly by and watching the coun-
try falling to ruin. They say this is
selfish and not moral.

In recent history this is exactly
the story of East Germany. Here the

men of the mind could not tolerate
the idealogy of existerce only for the
state, so they escaped in any manner
that they could, with the result being
the almost total collapse of East Ger-
many in an economic sense. Why
should they stay as martyrs and
work for the sole benefit of others?
Here is where Ayn Rand’s concept
of self interest and man’s existence
for himself enter and give man a
moral, logical reason to govern his
actions.'”

Many people will agree and dis-
agree with the philosophy of Ayn
Rand, but all must admit that she
is certainly one of the dynamic per-
sonalities of the twentieth century.

Her works will continue to stir up
controversies among the intellectual
world, and it is my contention that
her viewpoints will affect society
politically, legally, and idealogically.
Her philosophy extends as a fresh
new approach to a world stagnated
by the incompetext, by the man who
looks to the government to provide
for him, by the man who is afraid to
stand up and be counted.

The man who refuses to judge,
who neither agrees nor dis-
agrees, who declares that there
are no absolutes and believes
that he escapes responsibilities,
is the man responsible for all the
blood that is now spilled in the
world.

IRand, Ayn, For the New Intellectual
the Philosophy of Ayn Rand, p. 8.

2Branden, Nathaniel and Barbara Bra-
den, Who is Ayn Rand, p. 12

3Rand, Ayn, Atlas Shrugged, p. 425.

1For the New Intellectual the Philosophy
of Ayn Rand, pp. 150-160.

5Ibid., p. 158.

6Who is Ayn Rand, pp. 40-55.

TRand, Ayn, The Fountainhead, p. 120.

SWho is Ayn Rand, pp. 45-60.

9Atlas Shrugged, p. 820.

10For the New Intellectual the Philoso-
phy of Ayn Rand, p. 218,

11]bid., p. 38.

12Who is Ayn Rand, pp. 55-67.

13For the New Intellectual the Philoso-

phy of Ayn Rand, p. 216.

BIBLIOGRAPHY

7. Branden, Nathaniel and Barbara Bra-
den, Who is Ayn Rand, Random
House, New York, 1961 (RPI).

. Rand, Ayn, Atlas Shrugged, Random
House, New York, 1957, (ISU).

. Rand, Ayn, The Fountainhead, The
Bobbs Merrill Company, New York,
1943, (RPI),

. Rand, Ayn, For the New Intellectual
the Philosophy of Ayn Rand, Random
House, New York, 1961, (ISU).

. Rand, Ayn, We the Living, Random
House, New York, 1936, (RPI).




Sophisticated, work-saving aids
help Bell System engineers
provide important communications services

As an engineer your future could be important to us.
You might be able to contribute to our continuing
leadership in the communications field. Therefore, you
should know something about us and how we operate.

Bell System engineers deal with modern problems
in modern ways. They have at their command the
latest in technology and equipment.

An example is how computer programs aid in
providing telephone service for new communities.

Engineers at Bell Telephone Laboratories have
devised computer programs broad enough in scope
so that Bell System operating telephone companies
can use them to engineer the required wide variety
of telephone plant networks.

As part of a continuing effort, programs have been
designed to analyze communications needs of an
area for determining the best plant network layout
and switching office location.

In general, the necessary data are collected and the

This ?

In this hypothetical geographical area, communications-could be supplied with one large tele-
phone switching office and a network of cables (left), or with three smaller offices and a different
network (right). Many other combinations of offices and cable networks might be possible.

engineer selects a number of alternative plans to be
analyzed in detail by a computer. His final decision is
based primarily on an analysis of the computer output.

The computer supplies more significant data, and
supplies it much faster, than laborious, manual cal-
culation methods. The engineer is thus relieved of
dull, time-consuming computation, and he plans facili-
ties with increased confidence—knowing that he is
providing efficient and economical communications,
tailored for a given area.

You may well find a rewarding career in"the Bell
System, where people find solutions to :exciting
problems. The Bell System companies are equal
opportunity employers. Arrange for an on-campus
interview through your Placement Office, or talk to,
a local Bell System company.

Bell System

American Telephone & Telegraph and Associated Companies

Or this?

This situation, although hypothetical, is typical of the complex telephone engineering prob-
lems that are being solved with the aid of computer programs designed at Bell Laboratories.




MODERN SERVICE
STATION DESIGN

by ED ZAENGLEIN

Layout by Tom Trueb

Drive-through refueling areas seem
to be the latest innovation in service
station design (based on Marathon
Oil Company’s newest design). Us-
ing this and the name of the com-
pany (Space Age) as a basis for de-
sign, this article presents a circular,
drive-through refueling area design
for the station.

Vending areas within the service
stations are being provided in the
newer designs, which appears to be
very necessary in service stations
that are located on interstate high-
ways. A motorist in a hurry will
be more likely to take the time for
a cup of coffee in one of these areas
and rest for a few minutes than he
would be if only a restaurant were
provided.

For the roof design, a triangularly
folded plate concrete roof of um-
brella shape was chosen. This par-
ticular type of roof will give the de-
sired circular appearance if enough
plates are used.

The service station is designed to
be built together with a restaurant,
motel, and garage, but could be built
independently if certain modifica-
tions in the design were made. Since
it was designed to be built in a com-
plex of buildings, including a garaga,
no areas have been provided for
changing tires and oil, lubrication, or
repair work. The service provided
at this station will be those of re-
fueling, airing of tires, and adding
water and oil. The storage space
required will be small since oil is
the only major item which will re-
quire storage.
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ROOF GEOMETRICS

RIDGES

The author of this article is Ed Zaeng-
lein. He is a senior majoring in Civil
Engineering. Ed has been busy this year
as a member of Blue Key and Sigma Nu.
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SERVICE STATION PLACEMENT

The Indiana State Highway Com-
mission does not permit the build-
ing of service stations on the limited
access interstate highways. In some
cases, service station oases have been
built on tollroads, but the tollroad
authorities are separate from the
State Highway Commission and ac-
cess on their highway mileage is not
subject to the same requirements.

The only design requirements

available were those of a rest area
designed by Homer L. Chastain and
Associates, are used as a basis for
designing the ramp geometry. If
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this were a real situation, the State
Highway Commission would set the
requirements on what type of ramps,
tapers, and degrees of curves were
to be used.

The locations of high volume serv-
ice stations are pretty much hit and
miss. For different reasons, not fully
explainable, some locations that
should do a great deal of volume,
do not. Others, which may or may
not appear to be in a very good
location, do a great deal of volume.

First hand observations as to
where service stations are located,
indicates that it will not be very
difficult to get fuel and other sup-
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plies to a service station no matter
where it is located on the interstate
highways. This is based on the as-
sumption that the company does a
volume business in the state of Ind-
iana, although service stations are
located near large cities so the sup-
ply lines will be reasonably short.

Distances between service station
locations did not prove to be a prob-
lem. The longest distance between
stations is 180 miles and most cars
will easily make this distance with-
out the need of refueling. Signs
could be erected along the highway,
advising the locations of these serv-
ice stations.
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ROSE

Remember that

Special Occasion

Give her a Corsage
by HEINL’S

HEINL’S FLOWER SHOP

129 So. 7th St.

Terre Haute, Ind.

Tracy Page

Pharmacy

2253 Wabash Ave.

TERRE HAUTE, INDIANA

Magazines
Pipes - Tobaccos
School Supplies

Drugs and Sundries

Prescriptions

Soda Fountain

Lunches

The only written source of in-
formation on automobile service sta-
tion design available is a book writ-
ten by C. A. Petersen in 1952. Al-
though outdated in many respects,
it did provides some of the dimen-
sions and ideas used in this design.
No other written source of informa-
tion on service stations specifically
could be found so most of the ideas
came from interviews, architectural
magazines, and modern service sta-
tion plans. Much has been done in
service station design but unlimited
possibilities still exist.

Selecting an overall design proved
to be a challenge in the respect that
everyone has a different idea of what
is modernistic and appealing. A de-
sign which appeals to one motorist

may prove to be repulsive to an-
other, so the design must feature
those characteristics which will ap-
peal to as many drivers as possible.
The station must give a general ap-
pearance of efficiency and cleanli-
ness. In trying to give these fea-
tures, the designer must be careful
not to sacrifice too much of the eco-
nomy. He must face the question of
how much can you spend on a sta-
tion which has not yet been proven.
If enough money isn’t spent, the sta-
tion may lack one of the overall cus-
tomer attractions listed above. If too
much money is spent, it may take a
very long time, if ever, to get the
investment back.

The selection of a roof to fit the

(Continued on page 27)
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necking
problem

To build a rectangular color TV tube with more of a picture than the
earlier round tube type, and then squeeze it into a dimensionally
attractive cabinet— you face almost insurmountable challenges.

Just to build a conventional color tube, you must . . .

1.—with absolute precision, lay more than a million red, blue,
and green phosphor dots in a perfect triad pattern over the entire
surface of the picture screen. Why so tough? — because the light
source for the dots is a single ray coming through a pinhole. And it
must be bent by a correction lens with precise mathematical cal-
culation (different for each dot) to pass through over a third-of-
a-million pinholes and fall exactly at a given spot on the screen.
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2.—0Once you've figured out the phosphor dots, you must then
bend -the electron beam broadcast by the TV station so that it
too passes through the third-of-a-million pinholes.

These are just some of the feats you must perform. But after
going through all this, you wind up with a tube with a neck so
long it requires a cabinet nearly a yard deep to hold it. To shorten
the neck requires mathematical calculations and engineering
techniques so demanding they fall beyond any brief description.

The complexity of the 23-inch rectangular color tube develop-
ment is considered by some of our consumer products engineers
even more of a technological challenge than designing some of
the sophisticated command systems required for space flights.

Motorola military engineers tend to disagree.
But now that we've brought it up, Motorola has accomplished both.

TRUST THIS EMSIGNIA WHEREVER YOU FIND IT
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Expanding military and commercial business
has created even more openings.

As you contemplate one of the mostimportant decisions
you have yet had to make, we suggest you consider
joining us at Pratt & Whitney Aircraft. Like most every-
one else, we offer all of the usual “fringe” benefits,
including our Corporation-financed Graduate Education
Program. But, far more important to you and your
future, is the wide-open opportunity for professional
growth with a company that enjoys an enviable record of
stability. You will be working on challenging new prob-
lems of propulsion.

And make no mistake about it...you'll get a solid
feeling of satisfaction from your contribution to our
nation’'s economic growth and to its national defense
as well.

Your degree can be a BS, MS or PhD in: MECHANICAL
¢ AERONAUTICAL e ELECTRICAL e CHEMICAL EN-
GINEERING e PHYSICS ¢ CHEMISTRY ¢ METALLURGY
e CERAMICS ¢ MATHEMATICS ¢ ENGINEERING SCI-
ENCE OR APPLIED MECHANICS.

For more specific information (and immediate action)
concerning a career with Pratt & Whitney Aircraft, write
today (or use coupon) to Mr. William L. Stoner, Engineer-
ing Building 1-A, Pratt & Whitney Aircraft, East Hart-
ford, Connecticut 06108,

STREET ADDRESS

CITY & STATE

SCHOOL

DEGREE(S) GRADUATION DATE

SPECIALISTS IN POWER . . . POWER FOR PROPULSION—
POWER FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS
INCLUDE MILITARY AND COMMERCIAL AIRCRAFT, MISSILES,
SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONS.

itney n i rc raft DIVISION OF umno%nn CORR.

CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA
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TRANSMISSION
LINE EQUIVALENT
OF
AUDTORY NERVES

Layout by Terry Joyce

This article shows that the audi-
tory nerves of a cat may be simulated
by electronic components. The basis
for this simulation is transmission
line, or cable, theory. Certain pro-
perties of the nervous system of a
cat require that a very special type
of transmission line be developed;
one containing active elements.

This article treats only the audi-
tory system of a cat, but proper
changes could easily extend it to
many other mammals and other
animals. By changing certain capa-
citances, the frequency range may
be modified, and by varying certain
resistive elements, the amplification
may be altered.

The article is presented in three
main sections. The first discusses
the nervous system which we wish
to represent and its properties. The
second presents the circuit which
may be used to do this. The third
section is an analysis of the circuit
and its responses. In conclusion, a
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Author Tom Wilhoite is a senior elec-
trical engineer from Indianapolis. Tom
is an active member of Lambda Chi Al-
pha fraternity, LE.E.E. and A.LP. socie-
ies as well as the glee and rifle clubs
and has made numerous contributions to
the Institute Inklings.

comparason of the circuit to that of
the cat is made. The circuit’s possi-
bilities and limitations are noted.

AUDITORY NERVES OF A CAT

Sound is transmitted through the
air as pressure waves. These pres-
sure waves are received by the tym-
panic membrane. The ossicles, three
small bones, concentrate these vibra-
tions and transmit them to the coch-
lea. The cochlea, a tube shaped like
a snail shell, is filled with lymph. In
the cochlea are the organs of Corti-—
sensitive “hair” cells which receive
the vibrations. The auditory nerve
then carries these signals to the
brain. It is this auditory nerve
which we are interested in repre-
senting.

The basic unit of impulse trans-
mission is the neuron (Figure 1).
The cytoplasm inside the cell is nega-
tive with respect to the fluid sur-
rounding the cell by 0.075 volts.
The active transport of sodium and
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potassium ions create this potential
difference. When the nerve is stimu-
lated, its permeability to sodium ions
increases and the ions re-enter the
neuron. If the voltage is reduced to
0.06 volts, the inflow is sufficiert to
cause the membrane to break down
in adjoining areas. It is this phenoma
which propagates along the neuron.
in my lined fibers (as shown in Fi-
gure 1), the breakdown occurs at
the nodes of Ranvier—jumpirg from
one to another. A refractory period
of 0.001 seconds is required for the
outflow of potassium to return the
cell to its initial conditions.

The signal is transmitted by bun-
dles of these neurons, since one
neuron fires at one repetitive rate
and with one constant strength. The
system we design will be dealing
with the signal as transmitted by
bundles of neurons.

The signal transmitted by the left
cochear nucleus to the right superior
olive is stronger than that to the left.
This is the feature which we wish
to incorporate in our artificial nerve
bundle.

THE TRANSMISSION LINE

The transmission line suggested by
the above development must be ac-
tive. The most practical solution in
the laboratory is to use a lumped-
parameter, artificial line. The basic
section is shown in Figure 2. The
transistor is a Texas Instrument Co.
2N1565, The 160 and 290 kilohm
resistors are used to stabilize the
the operating point. The 1000 micro-
farad capacitor is chosen to pass
signals down to approximately 20
cycles per second.

A separate section was devised to
couple the sections together. In
coupling the sections, it is necessary
to match the input impedance of one
section to the output impedance of
the previous section. Also, in coupl-
ing the sections, we wish to make
sure that the second section is not
overdriven and the transistor ruin-
ed. Figure 3 shows the coupling sec-
tion with the potentiometer used to
match impedances. The capacitors
are used to isolate the d-c currents
in the separate sections.

As our source, we used an audio
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oscillator. The oscillator is a voltage
source which we reeded to change
to a current source. Figure 4 shows
the source. The 0.1 microfarad capa-
citor is used to shunt the high fre-
quencies in order that the input be
limited to the range of the ear.

The termination was chosen to be
a resistive load adjusted to match
the last section. Figure 5 shows this
circuit with coupling capacitor and
a 660 ohm decade box representing
the approximate input impedance of
a section.

The greater the number of sec-
tions and the less the current ampli-
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2 nfd

The frequency response has a
slight value starting at 25 cycles per
second. The output is best in a range
between 140 and 4000 cycles per
second. The one feature which is not
included in this model is the thresh-
old stimulation. If such a device
were included and the threshold of
the input set between 0.40 and 0.45
hundredths volt, the signal would be
limited to around 30,000 cycles per
second. These results agree well with
the audio range of a cat.

The laboratory experiment has
several advantages over work with
actual nerves. First, electronic com-
ponents can be assembled much
easier than a cat can be operated on.
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fication of each section, the better
the model. A single stage amplifier
is a crude approximation. Ten stages
are better and a hundred are better
yet. The more sections, the smaller
the increments of i, the better the
model.
ANALYSIS OF THE CIRCUIT
Three sections of a proposed and
designed ten-section, equivalent line
were built and tested. A dual-trace
oscilloscope was used to monitor the
input and output of the system after
it was built and adjusted for proper
gain,

By proper adjustments the electronic
system can simulate any of a great
number of nerves. One further ad-
vantage is the uniformity of electri-
cal values and components—an ex-
periment on a cat may be difficult to
reproduce, but many people are ca-
pable of setting up the electric cir-
cuit.

In summary, it has been shown
that many of the features of the
auditory nerves of cats can be repre-
sented by an electric circuit. Also,
it has been indicated that, for its
failures, the electronic equivalen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>