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

How cold is up? We know that outer space can never be colder than minus 459.72° Fahrenheit—that's absolute zero, the
point at which all molecular motion ceases. We don’t know what coldness like this will do to materials, but we're finding out.
Scientists are using a heat exchanger to produﬂmperatures as low as minus 443° Fahrenheit. They test materials in this
extreme cold and see how they perform. Out of such testing have already come special grades of USS steels that retain much of
their strength and toughness at -50° or below; steels like USS "T-1" Constructional Alloy Steel, TRI-TEN High Strength Steel,
and our new 9% Nickel Steel for Cryogenics applications. And the heat exchanger to produce the —-443° Fahrenheit is
Stainless Steell No other material could do the job as well. Look around. You'll see steel in a lot of places —getting
ready for the future. M For information about the many career opportunities, including financial analysis or sales,
write U. S. Steel Personnel Division, Room 6085, 525 William Penn

Place, Pittsburgh 30, Pa. U. S. Steel is an Equal Opportunity Employer. Unlted States Steel

USS, “T-1" and TRi-TEN are registered trademarks.




Things we know about tomorrow

FRESH WATER

“If we can develop low-cost
means of bringing water to thirsty

lands and people of the world,

we shall bring a boon to mankind
that is even more meaningful
than the conquest ()f outer
space . ..”—U.S. Senate Report.

In the desert sheikdom of Ku-
wait, a Westinghouse plant is
now extracting nearly 17 million
gallons of fresh water every week
from the extra-salty Persian Gulf.
In San Diego, another Westing-
house plant will soon be produc-
ing drinking water from Pacific
Ocean water—seven million gal-
lons a week.

e i S

FROM THE SEA

Westinghouse scientists foresee
“water factories” like these going
up in seacoast cities all over the
world. For peoples who never
had enough water, a new kind of
abundant life will be created.

This is just one of the exciting
things going on at Westinghouse.
To learn more about a career with
Westinghouse, an ('qu;l]-()ppnr-
tunity company, see the Westing-
house representative when he
visits your campus or write: L. H.
Noggle, Westinghouse Educa-
tional Department, Ardmore at
Brinton Road, Pittsburgh 21, Pa.
You can be sure . . . if it’s

Westinghouse




Build with the carefree beauty of stainless steel

Handsome appliances and gleaming counter tops that stay FREE: F'ind out how stainless steel
bright and are so easy to wipe clean...even the kitchen sink be- ‘i}"'//l{”“;’-" ”';“'“/‘/“’ ”/[-"{"{’ ’"’"}‘;-

E . S5 s £ Sy CE rite for ““Carefree Living with
comes a thing of beauty when it is made of shining stainless steel Stainless Steel” Booklet T-60.

—the useful metal that was developed after years of research. Union Carbide Corporation,

> 14 e ch s Sil 'd - 270 Park Avenue, New York 17,
Whether you’re building or remodeling, stainless steel gives N.Y. In Canada, Union Carbide

a lifetime of value . . . saves many dollars in upkeep. You can Canada Limited, Toronto.
now have gutters and downspouts that are almost indestructible

because they won’t rust or rot. And the strength of stainless ;
makes possible door and window screening so fine you hardly ' R
know it’s there. JJJ

N
ION
The secret of stainless steel lies in chromium—one of many : : ; g :s I r )
indispensable alloying metals developed by Union Carbide. They ; R
are typical of the hundreds of basic materials created through i
research by the people of Union Carbide in metals, as well as -
carbons, chemicals, gases, plastics and nuclear energy. ...a hand

See the “Atomic Energy in Action” Exhibit at the new Union Carbide Building in New York in things to come




WHO is at work on a satellite system for global telephone and TV transmission?

WHO provides the communications channels for America’s missile defenses?

WHO is girdling the globe with communications for America’s first man into space?

WHO tapped the sun for electric power by inventing the Solar Battery?

WHO used the moon for two-way conversations across the country?

WHO guided Tiros and Echo into accurate orbit?

WHO made your pocket radio possible by inventing the Transistor?

WHO maintains the world’s largest, finest industrial research facilities?

WHO supplies the most and the best telephone service in the world?

WHO has the UNIVERSAL communications organization?

THERE'S ONLY ONE ANSWER TO ALL TEN QUESTIONS

N

BELL TELEPHONE SYSTEM (&)

Pioneering in outer space to improve communications on earth

NoveEMBER, 1961




Whatever
YOUR

Academic
Training...

Whether it be
MECHANICAL ENGINEERING . . .
ELECTRICAL ENGINEERING . . . INDUSTRIAL
ENGINEERING . . . PHYSICS . . . CHEMISTRY
. . . or METALLURGY, chances are that
your talents and capabilities will fit
into our ever-expanding R&D picture.
Delco’s Research and Development program requires
a magnitude of engineering and scientific application.
And, responsible positions are available to those
technically-trained, young graduates who can qualify
for a place on the aggressive Delco-GM team.
Delco is a world leader in automotive radio engineering
and production. And, since our beginning in 1936,
we have grown steadily, keeping pace with the rapidly
expanding electronics industry. Today, with this world
of experience and knowledge in electronics & solid state devices,
it’s only natural that Delco would become deeply involved
in important missiles and allied fields.
Plan now to start your career with Delco. Write to
Mr. Carl D. Longshore, Supervisor of Salaried Employment,
for additional information. Or, arrange an interview
with the Delco representative when he
visits your campus.

ELCO RADIO Di1visioN oF GENERAL MOTORS

KokoMmo, INDIANA
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The Moral Aspects of the Atomic Bomb
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Principles of Ultrasonics

Editorial

Research and Development
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Library Notes
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Cover Note

This month’s cover appears through the courtesy of ASTRONAUTICS, a publi-
cation of the American Rocket Society. It is one of a series of photograms pre-
pared for Astronautics by the talented team of Erich Locker and Gladys Wash-
burn. The background, a photograph of the Andromeda galaxy was provided
for them by the Harvard College Observatory.

PRINTED BY MOORE-LANGEN PRINTING AND PusLisHing Co.
140 North Sixth Street, Terre Haute, Ind.

Published monthly except June, July, August, and September by the Students of
Rose Polytechnic Institute. Subscription $2.00 per year. Address all communica-
tions to the ROSE TECHNIC, Rose Polytechnic Institute, Terre Haute, Indiana.

Entered in the Post-office at Terre Haute as second-class matter, as a monthly
during the school year, under the act of March 3, 1879. Acceptance for mailing
at special rate of postage provided for in section 1103, Act of October 3, 1917,
authorized December 13, 1918. This magazine does not necessarily agree with the
opinions expressed by its contributors.
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ROSE POLYTECHNIC INSTITUTE

TeErRrRe HAUTE, INDIANA

HIGH SCHOOL GRADUATES OF 1962

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

0OF ADMISSIONS MATHEMATICS

ROSE POLYTECIINIC PHYSICS
INSTITUTE CHEMISTRY

TERRE HAUTE, INDIANA
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editorial

NoveMBER, 1961

rose and athletics

Some form of athletics should be a part of every student’s career,
whether it be varsity athletics, intramurals, or just watching the home team.
Rose has probably the finest athletic facilities of any college its size, yet
surprisingly enough, few students actually take advantage of them. It has
been estimated that over fifty percent of the Rose students participated in
hign school varsity athletics. However, less than 20% of our students are
participating on the varsity teams, at the present time.

There are several possible reasons for this apparent lack of interest: (1)
The heavy academic demands of an engineering college (2) The fact that
our teams have not been the best for the last 2 years (3) The lack of support
given the athletes by the rest of the students.

Granted, nothing can be done about the academic load, but I think we
can do quite a bit to improve the other situations. No athlete appreciates
spending several hours of his own time practicing only to see a bare handful
of students at the home games, especially when the visiting team’s crowd
exceeds our own.

It seems to me that this is one of the biggest reasons why some of our
best athletes won’t play on the varsity teams. Rather than being proud of the
fact they’re on the team, they seem to have the feeling that it keeps them from
playing intramurals. On the other hand, if the entire student body enthusi-
astically supported the teams, more athletes would have a desire to be
on them.

Recently, the suggestion has been made that a booster club be organized
to increase support for our teams both at home and on the road. This could
very well be the solution to our present problem if a few students would
take the iniative and start the ball rolling. So let’s get behind our teams
and go!

p A< A




National Aeronautics and Space Administration

“Now is the time to act, to take longer strides, time for a great
new American enterprise, time for this Nation to take a
clearly leading role in space achievement. I believe that the
nation should commit itself to achieving the goal, before the
decade is out, of landing a man on the moon and returning

hi ly t th.”
im safely to ear The President

of the United States
May 25, 1961

The nation has committed itself to accelerate greatlythe development of space science and technology,
accepting as a national goal, the achievement of manned lunar landing and return before the end of
the decade.This space program will require spending many billions of dollars during the next ten years.

NASA directs and implements the nation’s research and development efforts in the exploration of space. The
accelerated national space program calls for the greatest single technological effort our country has thus far under-
taken. Manned space flight is the most challenging assignment ever given to mankind.

NASA has urgent need for large numbers of scientists and engineers in the fields of aerospace technology
who hold degrees in physical science, engineering, or other appropriate fields.

NA SA career opportunities are as unlimited as the scope of our orgunizétioIYou can be sure to play an
important role in the United States’ space effort when you join NASA.

NASA positions are available for those with degrees or experience in appropriate fields for work in one of
the following areas: Fluid and Flight Mechanics; Materials and Structures; Propulsion and Power; Data Systems;
Flight Systems; Measurement and Instrumentation Systems; Experimental Facilities and Equipment; Space
Sciences; Life Sciences; Project Management.

NASA invites you to address your inquiry to the Personnel Director of any of
the following NASA Centers: NASA Space Task Group, Hampton, Virginia; NASA
Goddard Space Flight Center, Greenbelt, Maryland; NASA Marshall Space Flight
Center, Huntsville, Alabama; NASA Ames Research Center, Mountain View, Califor-
nia; NASA Flight Research Center, Edwards, California; NASA Langley Research
Center, Hampton, Virginia; NASA Wallops Station, Wallops Island, Virginia; NASA
Lewis Research Center, Cleveland, Ohio.

Positions are filled in ncrordnpce with Aero-Space All qualified applicants will receive consideration
Technology Announcement 252B. for employment without regard to race, creed or
color, or national origin.

Tue Rose TecHNIC




I chose a career,

not a j0b!

b U Uhacin)

“I found a satisfying job right from the beginning
—and more important, American Oil is diversi-
fied enough to offer varied opportunities for the
future.”

Peter Vossos earned his Master of Science
degree at Iowa State, ’58. As a physical chemist,
Pete’s immediate project is studying funda-
mental properties of asphalts with the objective
of improving their performance in roofing and
industrial applications. About his 214 years at
American Oil, Pete adds, “This is a company
that’s big enough and dynamic enough to be
doing important work, but not so mammoth
that you get lost in the crowd.”

Many ambitious and talented young scientists
and engineers like Peter Vossos have found
challenging careers at American Oil. Their choice
could have special meaning to you. American Oil
offers a wide range of research opportunities for
graduate chemists, chemical engineers, mechani-
cal engineers, physicists, mathematicians and
metallurgists.

If you are interested in a career with the
Research and Development Department of
American Oil Company, write to: D. G. Schroeter,
American Oil Company, P. O. Box 431, Whiting,
Indiana.

IN ADDITION TO FAR-REACHING PROGRAMS INVOLVING FUELS
LUBRICANTS AND PETROCHEMICALS, AMERICAN OIL AND ITS
ASSOCIATE COMPANY, AMOCO CHEMICALS, ARE ENGAGED IN
SUCH DIVERSIFIED RESEARCH AND DEVELOPMENT PROJECTS AS:
New and unusual polymers and plastics ® Organic ions under electron
impact ® Radiation-induced reactions ® Physiochemical nature of
catalysts ® Fuel cells ® Novel separations by gas chromatography @
Application of computers to complex technical problems ® Synthesis
and potential applications for aromatic acids ® Combustion phenomena
® Solid propellants for use with missiles ® Design and economics:
New uses for present products, new products, new processes ® Cor-
rosion mechanisms ® Development of new types of surface coatings.

@NTES\ STANDARD OIL

STANDARD

Wlj/F” 01VISION OF AMERICAN OIL COMPANY

NATIONAL MARKETING AFFILIATE OF STANDARD OIL COMPANY (INDIANA)

NovEMBER, 1961 Page 9




departmental review

civil’engineering

written and edited
by the staff of the
civil engineering

department

It is indeed appropriate that the
Civil Engineering Department be
selected as the first contributor to
this series of articles on engineer-
ing. Engineering as a profession
originated in our country with the
civil engineer who made the first
attempt to improve our living stand-
ard by controlling the forces of na-
ture. We wish to thank the editors
of the Technic for this opportunity
to discuss the field of Civil Engi-
neering, and to point out the grow-
ing need for young men trained in
the various specialties that are with-
in the field of Civil Engineering.

In this article we will attempt to
discuss the past, present and future
roles of the civil engineer, and the
training which he receives with par-
ticular emphasis on the program at
Rose.

We might first point out why the
word “civil” was used to designate
our branch of engineering. As you
probably know the first engineers in
this country were military engi-
neers. Their task was perhaps some-
what similar to present day military

THE Rose TEcHNIC




engineers. Engineering, however.
was not limited to the military, for
eventually the need for engineering
was found to help enrich and de-
velop the civil environment of man.
Since these engineers were no longer
in the military service they became
known as civil engineers. At that
time the primary job of the civil en-
gineer was to help develop the na-
tion’s natural resources for the bet-
terment of man. In other words, the
civil engineer attempted to exert
some type of control over the nat-
ural environment. Perhaps his first
job was to construct control works
for the use and regulation of flow
in rivers, buildings for residential,
commercial and industrial use, and
roads and bridges for transporta-
tion purposes. No one would doubt
that these accomplishments helped
to improve man’s environment. Per-
haps it was at this time that three
of the various specialties within the
field of civil engineering also orig-
inated. The field of structural design
originated from the construction of
buildings; hydraulics, from the study
of flow in rivers; and transportation
from the design of roads. However,
the primary responsibility of the
civil engineer was to build, and
more art than science was used to
accomplish this.

From the begining to the present
time the civil engineer has greatly
increased his responsibilities in the
control of man’s environment. The
specialty of structures is no longer
concerned solely with buildings;
airplanes, missiles, and atomic reac-
tors are now all considered a part
of the broad field of structures.
From the civil engineer’s basic
knowledge of hydraulics has come
the use of pressure conduits for the
transportation of liquids, air and
even solids. Also from this basic
knowledge came an entirely new
specialty, i.e., sanitary engineering,
which is now concerned with the
problems of air pollution, water pol-
lution and environmental health.
Aerodynamics is still another spe-
cialty which is closely related to the
civil engineer’s basic knowledge of
fluid flow. In the field of transpor-
tation, the civil engineer is not only

NovEMBER, 1961

expect after graduation.

dergraduate field of study.

“DEPARTMENTAL REVIEW” is a series of articles written by mem-
bers of the faculty at Rose. Each month a different department
will describe for you the nature of their curriculum, some history

of their profession, and what a student in their department might

Because satisfaction during years of undergraduate study

is so highly dependent on the proper choice of a curriculum, this

series is designed to differentiate between the various fields of
study at Rose and help the present and prospective student make
his choice. Therefore it would be wise to consider the facts pre-

sented by these authors before making your selection of an un-

called upon to build highways and
bridges, but also to perform analy-
ses of traffic flow problems whether
they be on land or in the air. It is
therefore quite evident that the civil
engineer is still contributing to the
control of man’s environment for
the betterment of man. His primary
responsibility, however, has changed
from that of a builder to that of a
designer. Design here may be de-
fined as the analysis of a project
in relation to its utility, safety and
feasibility. To do this the civil en-
gineer now applies his basis knowl-
edge in engineering science as well
as his artistic intuition to arrive at
a satisfactory solution.

What of the future of civil en-
gineering? It is evident from the
above that the past and present civil
engineers adapted themselves to a
changing environment. It is ex-
pected that the future civil engineer
will also adapt himself to whatever
changes may occur in man’s envir-
onment. It is impossible now to pre-
dict what problems will arise which
will require the training of the civil
engineer for their solution. There
is no doubt that the increasing pop-
ulation, or the exploding population
as it is sometimes called, will pre-

sent many new problems in trans-
portation, in the disposal of waste,
in the supply of water and in the
structure of buildings; which will
require new methods and new ideas
for their solution. The manifold
problems attendant with an explod-
ing population can no longer be
solved by specialists in structures,
hydraulics or transportation. An en-
tirely new breed of civil engineer
must be developed to handle prob-
lems of our future environment.
The future civil engineer must be
able to visualize the entire problem
so that the solution can be devel-
oped which will yield optimum ben-
efit in relation to all facets of en-
vironment. He must be able to con-
sider social, economic, political, as
well as engineering factors in the
solution of future problems. In ef-
fect he will not be a builder or a
designer but will be a planner, an
engineer capable of thinking cre-
atively and therefore finding new
solutions to the many new prob-
lems which are sure to arise. ,

The work of the civil engineer has
changed from that of a builder to
that of a designer and possibly in

(Continued on page 28)
Page 11




the moral aspects
of the atom bomb

At 8:15 (Japanese time), August
6th, 1945, the world was shocked by
the explosion of the first atomic
bomb at Hiroshima, Japan. This
one act opened up a new world—a
world of tremendous power and
fear. Prior to this historical event,
man lived in an age of miracle
drugs, speedy jet aircraft, and me-
chanical gadgets. The above things
have done many great wonders in
the past. They have performed our
simple tasks and cured our illnesses.
But what about atomic energy? Is
it a wonderful invention or just an-
other weapon to help destroy man-
kind? To one who works at an
atomic energy installation it is good
because nuclear energy provides
him with a place to earn a living,
but what about the rest of the
world?

The new force got its start in 1903
when Albert Einstein revealed to
the world his theory of relativity.
From this theory and his equation
E—=mc? which showed that mass
and energy were interchangeable,
Einstein predicted that by splitting
the atom great amounts of energy
could be released. Thirty years
later, Chadwick, an English scien-
tist, discovered in 1932 the building
block of all nature—the neutron. Be-
tween 1934 and 1938, Fermi bom-
barded almost all the elements of
the perodic table with these neu-

Page 12

by Jack Hobbs
Jr. Chemistry

trons. From his experiments he
found that he had made transuran-
ium elements in the laboratory.
Fermi could not find a theory which
explained this phenomenon, and it
was two German scientists, Hahn
and Strassmann, who verified that
Fermi’s achievement was fission—
the splitting of an atom by bom-
bardment with neutrons.

Following these momentous events
there were many new elements and
processes developed. It was Frank-
lin D. Roosevelt who finally decided
to group all the resources and sci-
entists in the United States toward
the production of the atomic bomb.
This decision was encouraged by
Albert Einstein who realized in 1939
that Germany was also on the trail
of understanding the atom. The
Atomic Age was finally ushered in
when Fermi and his associates pro-
duced the first nuclear reactor in
late 1942.

Hence, we have seen the birth of
nuclear power and the events lead-
ing to the concept of the atomic
bomb. From here it was only a mat-
ter of a few years until a bomb was
produced, and in July 1945, the first
atomic bomb was detonated at Ala-
mogordo, New Mexico.

There were many things to be
considered behind the decision to
use the atomic bomb in Japan. To
understand these we must analyze

the situation of the United States at
that time. It was early 1945; the
United States was actively engaged
in the war with Japan and Germany.
Although the bomb was being built,
it had not yet been decided to use
it. If it were to be used, it would
be as a psychological factor to force
the Japanese to surrender. In May,
Germany surrendered and the is-
lands near Japan were all in the pos-
session of the United States. The
Japanese Navy had been driven from
the sea and American bombers
bombed the island daily. Japan was
regarded as a defeated nation. It
was at this time that the idea to use
the atomic bomb to shorten the war
appeared.

However, Japan was expected to
put up a strong resistance to inva-
sion of her homeland. Qualified ex-
perts claimed that blockade and
bombing would not bring about an
unconditional surrender before the
date set for the invasion of the is-
land. They also predicted that the
invasion would be costly, and that
it may become quite lengthy. Here
again arose the suggestion to bring
the war to a quicker close by the
use of the atomic bomb.

It was also believed that Russian
participation would bring the end of
the war sooner. But late in the sum-
mer of 1945, the Americans hoped
that Russia would not enter the war

THE Rose TEcHNIC




This month, in the first part of a two

part article, Jack Hobbs tells of the

events and decisions leading to the

bombing of Hiroshima. Next month —
should the bomb be used?

because this would allow Russia to
spread communism into the Far
East. It was suggested that the bomb
be dropped before Russia entered
the war and thus, at the same time,
to serve as a warning to keep com-
munism out of the Far East.

When Truman became President
after Roosevelt’s death, he formed
the Interim Committee which played
an important role in the decision to
use the bomb. The committee con-
sisted of Secretary of State Henry
Stimson; James F. Byrnes, Presi-
dent Truman’s personal representa-
tive; Ralph A. Bard, Under Secre-
tary of the Navy; William L. Clay-
ton, Assistant Secretary of State;
and Doctors Vannevar Bush, Karl
T. Compton, and James B. Connant.
Generals Marshall and Groves also
attended some of the meetings. The
Interim Committee completed their
work on June 1, 1945. Their work
consisted of the following points:
(1) the bomb should be used against
Japan as soon as possible; (2) the
bomb should be aimed primarily at a
military installation and then at sur-
rounding buildings; and (3) the
Japanese should have no prior warn-
ing that a bomb of this nature would
be used.

The scientists working on the
Manhattan District Project had a
different idea and disagreed with
the Interim Committee’s proposals.

NoveEmMmBER, 1961

They recommended that the new
weapon be detonated before the eyes
of the policy makers of the world,
and then that an ultimatum be de-
livered to Japan. If Japan refused
the ultimatum, and if the United
Nations gave their approval, then
the bomb should be used.

In reply to the recommendation
of the scientists, Stimson and Barnes
stated that a demonstration followed
by a misfire would be damaging to
the effort, and that if the enemy
were informed that an atomic bomb
would be exploded over a military
target, they might bring American
prisoners of war into the area.

On July 26, 1945, the Japanese
were offered terms resulting from
the Potsdam Conference which made
the final plans for the invasion of
the Japanese mainland. Japan did
not reject the proposal, but delayed
in order to see what Russia was go-
ing to do. This delay was inter-
preted by the United States as a re-
jection of the Potsdam proposal.
This is one factor which aided in the
decision to drop the bomb.

The final decision to use the
atomic bomb on Japan was made by
President Truman. It was not a de-
cision which was hastily made nor
was it a decision not influenced by
others of authority. The President
had the advice of his cabinet and
the advice of the men who developed

the bomb and knew its capabilities.
The final justification for using the
bomb was that it ended the war and
saved many American—and Jap-
anese—Ilives.

Hiroshima, at the time of the
blast, was a city of 295,000 people.
After the blast there were 80,000
killed and 135,000 injured. Total
damage resulted within a circle with
a radius of one-half mile. The shat-
tering of windows was reported at
eight miles from the center of the
blast. In Nagasaki, a city of 195,000,
45,000 were killed and 60,000 were
injured.

It is hard to describe in common
terms the tremendous forces at work
when at atomic bomb is detonated.
Thomas E. Murray describes an
atom blast in the following man-
ner:

Space is annihilated. Time is
measured in millionths of a sec-
ond. Temperatures approaching
those at the center of the sun
are produced. The sensation and
the emotional reaction that one
feels cannot be translated into
words. There is an empty feel-
ing in the pit of the stomach
when, out of the waiting still-
ness, a great ball of bursting
light fills the scope of a man’s
vision.

Thus in this descriptive para-
graph, we see what super and fan-
tastic results would result if the
world were subjected to an all out
atomic war.

There is one result of the bomb
blasts which will not show up until
sometime in the future. This is the
effect of atomic radiation. From ex-
periments it has been shown that
radiation does produce harmful re-
sults in our children. What appears
more shocking is that these effects
may not show up in our children,
but only in theirs. This is a danger
which will lie hidden for years and
which will become more terrifying
since all such radiation effects have
proven harmful.

(Continued on page 31)
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translating
machines

An automatic computer is a ma-
chine that manipulates symbols in
accordance with given rules in a
pre-determined and self-directed
manner. Or, more technically, an
automatic computer is a high-speed,
automatic, electronic, digital data
processing machine.

The field of automatic translation
of languages, more commonly known
as machine translation, got its first
large boost when the First Confer-
ence on Machine Translation was
held at M. I. T. in June, 1952. At
this time there was only one person
who was spending any appreciable
amount of his time on research in
the field of machine translation. It
was estimated that at that time all
the bits of research being done in
this field amounted to only about
three full-time researchers.

In 1959, an article entitled “The
Present Status of Automatic Trans-
lation of Languages,” from which
much of the material for this article
is taken, was written by Yehoshua
Ben-Hillel, who worked for some
time at the Research Laboratory of
Electronics of M. I. T. B’Hillel is
recognized as one of the outstanding
authorities on machine translation in
the world.

In his article, B’Hillel discusses
the advances in machine translation
from the time of the 1952 conference
until early 1959. From the research
on his article, it is B’Hillel’s approxi-
mation that as of April 1, 1959, the
United States had an equivalent of
eighty full-time workers in the field
of machine translation at a yearly
budget of $1,500,000. At the same
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time Russia had approximately 120
workers at the same yearly budget
of $1,500,000.

Although the electronic computer
is now being utilized in various
fields and applications, it was once a
very specialized instrument with a
highly technical task. It is important
to remember that the original com-
puters were designed by the scien-
tists and engineers for their specific
uses. These men originally needed
some computational device to evalu-
ate tediously long mathematical ex-
pressions. Therefore, computers were
born with the characteristic of being
highly applicable in sequential oper-
ations.

“Sequential operations” means
that the automatic computer first
computes one step of the problem,
uses this computation to compute
the second step, and then uses the
second result to compute the third
step, etec. This sequential operation
is very important to the scientist
because the scientist is frequently
working with variables and relations
among variables, such that the re-
sults of one computation must be
known before a second computation
can be made. However, the sequen-
tial operation type of design is not
necessary in many of the more re-
cent applications of the electronic
computer. Therefore, the design of
new methods of computer operation
become necessary in the early stages
of computer-translator research.

During the early stages of the re-
search in machine translation,
enough success was attained that
many workers who were once skep-
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tical of the feasibility of such a ven-
ture, were convinced that very satis-
factory machine translation was
eminent. This illusion, and it is
termed an illusion by B’Hillel, was
created because many of the rather
large number of problems were
readily solved and also that the out-
put of the machine “translations” of
various texts in Russian, German,
and French were often of a form
that could be read by an intelligent
and expert reader. It was not suf-
ficiently realized that there was still
a large gap between such an output,
which could almost not be called a
“translation,” and the translation of
the quality produced by an experi-
enced human translator; and that the
many problems so far answered
were, indeed, the simplest ones,
whereas the remaining problems
were much more complicated.

Many groups engaged in machine
translator research still regarded
fully automatic, high quality trans-
lation as a feasible goal. However,
according to B’Hillel, the structure
of any natural language limits, at
least for the near future, the ability
of a machine to make a high quality
translation. For instance, in the
English sentence “The pen was in
the holder,” if a machine-translator
were to look at the word “pen,”
there is no way yet devised whereby
the translator could choose the cor-
rect meaning of “pen,” either (1) a
writing utensil, or (2) an enclosure
where small children can play.

Until such a time as high quality

(Continued on page 32)
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electrical discharge machining

Electrical discharge machining, or
EDM, is the process of removing
metal by erosion at the point where
an arc is struck between electrode
and the workpiece. The exact mech-
anics of the process are not known,
but it is certain that the bombarding
action of the electronc in the arc is an
important factor.

A more comprehensive descrip-
tion of the electrical discharge
machining, EDM, will shed con-
siderable light on what is being ac-
complished. The story starts with a
metallic block or machine part which
is to be reshaped. Machining a round
hole in a square block will serve as
a simple example. The block, com-
monly referred to as the workpiece,
is made the positive electrode, and
a cylindrical rod is used as the nega-
tive electrode. They are submerged
in a nonconduction fluid called the
coolant.

Forty volts, in the form of a 20
keps square wave, is applied across
the gap. The cylindrical electrode
is fed slowly toward the block. When
the gap nears 0.002 inches, an arc
is struck between the closest points
on the block and the rod as the rod
is pulsed negative. The arc erodes
a small particle from the block at
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the point. It is extinguished by the
power supply when the rod returns
to zero voltage. This is absolutely
necessary to prevent the arc from
maintaining itself for many cycles
at the same location instead of mov-
ing to the two points that are now
closest after the erosion during the
first cycle. Thus the arc continuous-
ly wears away the highest point on
the workpiece as the rod progresses
through the block.

It is now evident that EDM takes
place in a microscopic area at any
instant of time, and the process
would appear to be quite slow. How-
ever, at close to 20,000 arcs per sec-
ond and currents from one to three
hundred amperes, metal removal can
take place rapidly enough to be eco-
nomical in suitable applications.
Tests have indicated that twenty
amperes of current will remove
about 14 cu. in. of metal per hour,
depending on the metals involved.

Since EDM only takes place at the
point where the gap is least, it is
possible to sink three dimensional
electrodes into a metal block and
accurately reproduce the shape of
the electrode. This is one of the

(Continued on page 30)
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miss technic
for november

The TECHNIC art feature for November is Miss Linda Eldred, a senior
majoring in Elementary Education at Indiana State.

Linda, a native of Terre Haute, is a very active coed in State activities.
She is president of the Student Union Board, vice-president of Chi Omega
sorority, and a member of the Student Council. Linda also loves sports,
as a player or a spectator.

Art is Linda’s hobby as well as her minor—and she is, of course,
naturally qualified. Along with beautiful dark brown hair, hazel eyes and
a vivacious 2.95x10° carats of well arranged protoplasm, Miss Eltred is
1.7 x 10'® angstroms tall and has such curvacious proportions as 5.52 x 10-°
miles—0.7499 veras — 1.03 x 10-1¢ light years.

Tue Rose TEcCHNIC







JIJI

DIRECT ENERGY CONVERSION

ROCKET

L|QUID HYDRDGEN

)

THERE’'S CHALLENGE TODAY FOR VIRTUALLY

FUEL CELLS

MACH 3
SATURN

NUCLEAR

=
N




EVERY TECHNICAL TALENT AT
PRATT & WHITNEY AIRCRAFT

Almost every scientifically trained man can find stimulating and rewarding career
opportunities within the broad spectrum of Pratt & Whitney Aircraft activities,
From the solid foundation of 36 years as a world leader in flight propulsion
systems, P&KWA development activities and research investigations today are far
ranging. In addition to continuing and concentrated development effort on air
breathing and rocket engines, new and exciting avenues are being explored in
every field of advanced aerospace, marine, and industrial p<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>