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Once there was a young college senior named Jack who wanted desperately to climb the beanstalk of
success, facing the kind of challenges
his forefathers faced on the frontiers
of early America.
But Jack wasn't sure which kind
of beanstalk he wanted to climb.
His mother wanted him to take a
job at the local store so he'd be close
to home.
His friends urged him to join a
protest movement.
His professors wanted him to go
on to graduate school.
Then Jack met a Mr. Greeley
from Westinghouse. Mr. Greeley was
a recruiter of college students. He
was a kindly man with a warm smile,
and he explained how Jack could
get an advanced tuition-free degree
while working at Westinghouse.
Mr. Greeley also explained that
Westinghouse, being a giant organization, was in a much better position
than most to undertake projects that
would benefit the less fortunate
peoples of the world.
Mr. Greeley's advice was:
"Go Westinghouse, young man!"
And Jack did.
Given a choice of six large operating groups* within Westinghouse,
Jack elected to join the Atomic, Defense and Space Group and was
promptly assigned to work on an
oceanographic project.
A fast learner, Jack took root quickly, reassuring his
graying but still pleasant-faced mother, "Don't worry,
Mom, I'm on my way to the top."
Though officially a trainee, Jack was a big help in thc
development of Deepstar—a Jules Verne-like underseas vehicle designed to explore the ocean depths. One of Deepstar's many missions was to search for food sources to meet
the growing needs of a hungry world.
The project was an enormous success; Jack's managrment was delighted.
But before a grateful UNESCO could honor him publicly,
Jack obtained a transfer to one of the many space projects
Westinghouse coordinates.

Jack's assignment: help develop a rendezvous system for
Gemini capsules.
To the news publications of the nation, this was the
story of the year. In fact, one of the big syndicates assigned
their most beautiful, technically oriented woman reporter
to get an exclusive story from
Jack . .. at any cost.
One night while returning
from work . . . Jack was accosted by the beautiful young
newswoman, who suggested
that Jack give her an exclusive bylined story describing the project in
detail.
Though taken aback
by her beauty, Jack
never lost sight of his
duty. He pleaded with
the reporter to hold her
story until after the
launching. She agreed on the
condition thatjack would provide her with enough information for a subsequent story
that would win her a Pulitzer
Prize for news reporting.
The pressure on jack and
his closely knit engineering team tightened. Fly day, they'd
work on the space guidance system; by night, Jack would
feed background information to the beautiful, technically
4k,Joh, oriented reporter. It was hard work, but
it was important work.
Finally the day arrived for which the
world had long waited. America's two
capsules rendezvoused successfully. Mankind was now assured of a stairway to the stars.
While television-viewing millions rejoiced, Jack was as
good as his word, offering the beautiful lady reporter thc
story she wanted so badly.
However, the girl, now smitten with
Jack, turned her back on the Pulitzer
Prize, preferring instead to join Westinghouse, attend its Advanced Education
School and obtain a degree in engineer
ing. (Women are welcome at Westinghouse, an equal opportunity employer.)
Now they both work at Westinghouse
while Jack designs atomic reactors for America's newest
missile-firing submarines, his beautiful
ex-reporter wife,an education specialist,
helps train Peace Corps volunteers for
overseas duty—and they're only a bean's
throw from the neat white cottage they
share with his mother.
And they all lived happily ever after.
Moral: By planting your career seeds with
Westinghouse, you, too, can climb the beanstalk of success, overcoming giant obstacles
and earning a lot of golden rewards.
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You can be sure if it's Westinghouse
For further information, contact the Mr. Greeley from
Westinghouse who will be visiting your campus during the
next few weeks or write: L. H. Noggle, Westinghouse Educational Center, Pittsburgh, Pennsylvania 15221.

*The Westinghouse Operating Groups: Consumer Products; Industrial; Construction;
Electronic Components & Specialty Products; Atomic, Defense & Space; Electric Utility.

TURN ON TOMORROW Feel like
being one of the brains behind the coming gas turbine
age . . . or developing a new aircraft alloy .. . or finding
out how to feed 4 billion people? Try your genius at International Harvester, where computers and research are as
familiar as tractors and trucks. We are a company that
supplies mechanical power to a world that is increasing
its population by more than 60 million a year. Our horizons
are unlimited. But our immediate job is to attract young
people who can match their strides with today's onrushing
technology. We have engineering openings in research and
development,design and testing, manufacturing and sales.

We offer the best combination of opportunity, responsibility and individual treatment. International Harvester is a
2-billion-dollar-plus annual business. We are the world's
largest producer of heavy-duty trucks, a major producer of
farm and construction equipment, an important steel manufacturer, too. POWER and the people who provide it are
our lifeblood. We need engineers—especially mechanical,
industrial, agricultural, metallurgical, general and civil
engineers. We probably need you.
Interested? Contact your Placement Officer now for a date to see an IH
representative when he visits your campus.Or if interviews are not scheduled, write directly to the Supervisor of College Relations, International
Harvester Company, 401 N. Michigan Avenue, Chicago, Illinois 60611.
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International Harvester puts the future in your hands
AN EQUAL OPPORTUNITY EMPLOYER
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Today is the era of the computer. Bryan Carter
describes computer application to stores and procurement in his article on Page 6.
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ENERGY CONVERSION EDUCATION
In a letter to Dr. Logan, Mr. Phillip Sporn, past president of the American Electric Power Company, described
his feelings on the need of education in this field. Read
this interesting and timely article which begins on page 8.
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STUDENT DEMONSTRATIONS
Unrest and discontent in the form of demonstrations
is a growing college problem. Chuck Risch discusses the
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COVER NOTE
This month's cover is a representation of an integrated circuit used as an electronic memory unit in a
computer. It is by junior Terry Joyce.

2

GARY BRADHAM
DENNY FRITZ
TOM TRUEB
TERRY JOYCE
FRANK NIGH
DON COX
JOHN SHAMBACH
DAN KIRKLAN
ANDY SPENCE
DENNY RANDLE
BOB JOHNSON
MARVIN RAYMOND
BILL McCORD
MIKE WRIGHT
MARTY GOODWINE
SCOTT STEPHEN
DAN MOHR
CARL BAUER
ROY JACOBS
BOB GRAVITT
BILL CURE
DAVE YEAGER
PHIL GERHART
CHUCK RISCH
FRANK NIGH
BOB UHLMANSEIK
WADE SCOTT
DON RILEY
GARY MEEK
ROBERT BRUNT
JOHN GREVE
BILL ANDERSON
ERNIE DANY
JOHN WARD
TIM SULLIVAN
STEVE RICHS
JOE VUMBACO
TOM WEGMAN
JIM ENGLE
MARK KELLY
CHUCK RISCH
RON FISHER
NICK VIROSTKO
LOUIS BARDIN
DEAN FEISS
MIKE HOWLETT
ROY KASER
SKIP DOUGLAS
TERRY JOYCE
TIM BROWN
DWIGHT KLIPPEI.
CHUCK RISCH
PHIL FASSNACHT
CHARLY RUPP

ASSOCIATE EDITOR

JERRY STINEMAN

MANAGING EDITOR

DAVE SLAVKIN

FACULTY ADVISOR

DALE OEXMANN

Member of Engineering
College Magazines Associated

Volume LXXVIII, No. 2

atiem4e4 1966

6

Computerized Stores

8

Energy Conversion Education

10

Computers in Drafting

14

Student Demonstrations

18

Miss Technic

22

Sports

26

R and D

36

Editorial

Bryan Carter

Philip Sporn

Tom Wegman

Chuck Risch

PRINTED BY MOORE-LANGEN PRINTING AND PUBLISHING CO.
140 North Sixth Street, Terre Haute, Ind.
Publisher's Representative

LITTELL-MURRAY-BARNHILL, INC.
369 Lexington Avenue,
N. Y. 17, N. Y.
and 737 N. Michigan Avenue,
Chicago 11, Illinois
ECMA Chairman

PROF. J. R. BISSETT
CiVil Engineering Department
University of Arkansas
Fayetteville, Arkansas

Published monthly except June, July, August, September and January by the
Students of Rose Polytechnic Institute. Subscriptions obtainable by a $3.00
donation to the Student Activities Fund of Rose Polytechnic Institute. Address all
communications 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 agrec. with the
opinions expressed by its contributors.

3

NI

ROSE

ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA

HIGH SCHOOL GRADUATES OF 1967
You are cordially invited to visit Rose Polytechnic Institute where you can earn a degree in:
CHEMICAL ENGINEERING
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AtIhtlIontyour
"areomplibility"
Is rewarded
Handsomely.
The rewards are impressive: recognition
What's "accomplibility"?
...leadership ...reputation...challenge.
It's our special word for a technical
And a well-satisfied "accomplibility."
man's capacity for individual accomplishLearn more about Du Pont. Send this coupon
for a subscription to the Du Pont magazine.
ment, for getting things done—
7
well. It may be a breakthrough in
E. I. du Pont de Nemours & Co. (Inc.)
fiber technology, a series of pro3656 Nemours Building
Wilmington, Delaware 19898
fessional lectures, or the developPlease send me the Du Pont magazine.
ment of a new process machine.
Name
As a technical man*, you
Class
Major
Degree expected
should be thinking about your
College
opportunities for achievement in
My address
the field of your choice.
State
Zip Code
CitY
Du Pont offers a climate of
L -------------------------------------------—
freedom and innovation, plus the
means to accomplishment. You have at your
*This year. our recruiters will be at
disposal the equipment and materials you
your school looking mainly for Ch.E., M.E.,
need for exploring ideas ... proving out I.E., E.E., C.E., chemistry, physics and
theories. You have specialists for informa- mathematics graduates. Du Pont is an equal
tion, trained technicians to assist you.
opportunity employer.

POO
Better Things for Better Living ... through Chemistry

COMPUTERIZED
by BRYAN CARTER

procurement department must consider certain numberical data. The
data functions are;
requistion number
on-hand supply
order time*
delievery time*
manufacturing time
obsolescence rate
manufacturing delay
The opposing function to a large
The fundamental function of a
inventory is the large capital exstores and procurement department
penditure required. "The average
is to have the supplies needed by inbusiness has about 30 per cent of its
ternal and external consumers whenworking capital tied up in inventorever they are asked for. This deies. This is about 70 per cent of its
partment must maintain an inveninvestment in plant and equiptory as a "protection against uncerment."2
tainty, for efficient processing of maThe balance factor sizes of inventerial, and to permit transit and
tory are increased or decreased achandling") The volume, type, and
cording to the type of business inregularity of requisitions placed
volved. Any relationship set up by
with a stores department varies in
an industrial manager must be conall industries according to many
stantly reevaluated in order to stay
factors which are; seasonal changes, abreast of change.
technological changes, financial conI. Criticism of Inventory Sizes
ditions, changing popular tastes, and
A. Small Inventory
disasters which individually, as well
1) high turnover rate
as collectively, effect the load de2) low capital expenditure
mand.
3) minimum storage area
The "uncertainty" factor must be
4) high stock out rate
5) maximum managerial
dealt with in an analytical scientific
approach toward "fortune telling".
control
In analytical terms the stores and
maximum customer delay
One of industry's most crucial and
often neglected departments is the
Stores and Procurement Department. The maintenance of a supply
center on an economical level is an
enveloping and consuming task for
management. The quality of work
done in this department may easily
make or break the success formula
of any industry.
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STORES
Bryan is from Gary, Indiana. His major is mechanical
engineering and is a member
of A.S.M.E. He is also very
active as photoghapher for
the newspaper and yearbook
and in the Camera Club.

B. Large Inventory
1) low turnover rate
2) high capital expenditure
3) high storage area
4) low stock out rate
5) minimum managerial
control
6) minimum customer
delivery delay
In order to produce a product with
a reasonable profit margin, an industry must seek efficient methods
of production. A cardinal point of
efficient operation is procuring supplies in the most economical
amounts. The increased efficiency
of buying in quantity with its discounted price must balance with
physical and financial factors involved with the holding in storage of
these items. "Many companies estimate that it costs as much as 20 to
25 per cent per year to carry inventories,"3 a very impressive amount.
The relationship between these
points may be reduced to an empirical equation of past experiences
with a look toward future developements.
The last essential principile
velopes the problem of storage
handling. Storage involves
methods of arrangement and

enand
the
the

means of identification is usually
assigned each component in storage,
in addition to its name. Clerical records are usually maintained in the
numerical system. Handling involves the location of parts according
to weight, requisition rate and plant
facility. The best possible handling
arrangements rarely follow the best
numerical order systems.
The problem faced by an alert, active material manager is to correlate
the opposing methods of material
management. The goal he must seek
is the position which best suits his
company's interest, although this
position may neither be the most efficient, nor the most satisfactory for
sales. The complexity of the problem has been explained only in general terms, yet it is readily noticed
that multi-factored balances are the
key to the most effective operation.
The manager must have a constant
"feel" of what is taking place and
what will take place. This requires
that he have;
a) purposed plans and
specifications
b) sales and service department
information
c) immediate on hand reports
(Continued on page 32)
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GUEST EDITORIAL

eafruie4dion
ediscatien
by PHILIP SPORN

Recently Rose was granted a contribution by the American Electric
Power Company for the purpose of
renovating and modernizing the
Energy Conversion Laboratory at
Rose. A letter from Mr.Philip Sporn,
a representative of the American
Electric Power Company and a
world authority on energy conversion, contained these following
comments on energy conversion.
"I, personally, am particularly
happy with the recognition by Rose
Poly of the importance of energy in
our society. Although I could not be
blamed if I were prejudiced on the
subject, I think you will agree with
me that, among the half-dozen principal items of technical activity that
characterize our modern society, the
making available of energy - that is,
the exploring, securing, and bringing
to market sources of energy, the
transportation and distribution of it,
and the creation of the necessary
utilization devices - is one of the
most important. And I think you
will also agree with me that the
electrical energy field holds the most
important position in the total energy field.
8

"The unique characteristic of our
society of having found through
mechanical energy the means of
abolishing human slavery, which
was characteristic of so many
ancient and indeed highly humanistic
(and yet could they have been really
humanistic when they were based
on human slavery?) societies, cannot be overlooked in contemplating
the world of the future. And the fact
that somehow energy, as a broad
field for teaching and for research,
and as an even broader field for
dedicated effort by a group of scholars educated in science and technology and dedicated to the idea of
teaching the finding of ingenious
solutions in the vast field of energy
— that is, educating engineers in the
energy field — has been washed out
from too many of our technical
schools. I am most pleased that Rose
Poly is not among those.
"I know that, in this day of such
emphasis and specialization in electronics and high frequency transmission and other subjects of current glamour for which research
money seems to be most readily
available, it is easy for educators to

Philip Sporn is a past
President of the American
Electric Power Company. Mr.
Sporn is recognized as a
world authority on energy
conversion.

concentrate on education for these
needs with consequent neglect of
the important energy field. But if
educational institutions are going to
live up to what I believe is an indispensable aim for any great institution of technological learning — that
is, to help educate people for carrying on important and indispensable
activities in our society within their
special spheres of competence —
they must avoid being bound by the
ordinary law of supply and demand.
It seems to me that an educational
institution must, in many cases,
create merchandise that seems to
have little current sales appeal, but
which in its own judgment is something that the country in its own
interest simply cannot do without.
In this case, a marketing program
would really be a public service.
Again, I am happy that you at Rose
Poly have the proper perspective of
electric power and energy.
"Many people have conceived the
notion that there is little left in the
way of unsolved problems in the
electric energy field and, therefore,
(Continued on page 30)
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Don't ask us
where the opportunities are...
just check where you want to work
This year Monsanto will have well over 1,000 professional openings for engin:. rs, scientists
and college graduates of all degree levels. That means the chances are excellent you can get a
job you'll like in a location you want. As the map above shows, Monsanto Company has many
good jobs available all over the country.
Find out about the many career opportunities available at Monsanto, one of the largest and
fastest-growing chemical companies in the world. Our products range from plasticizers to farm
chemicals; from nuclear sources to chemical fibers (Chemstrand Division). We even make electronic instruments. And we're growing. Sales have quadrupled in 10 years. Make an appointment
at your placement office to talk to the Man from Monsanto. Or write: Monsanto Company, Professional Recruiting, St. Louis, Missouri 63166.

An equal opportunity employer
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Tom is a senior majoring
in mechanical engineering.
Tom's home is in Teutopolis,
Illinois. He is a member of
Sigma Nu Fraternity.
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by TOM WEGMAN
Since the beginning of time whenever it was necessary to communicate man's idea, the most positive
way was to draw some type of picture. When mass production became popular the need for a type of
universal language in communicating between the designer and machinist became necessary. Thus the
mechanical drawing and the techniques of drafting were developed.
Good drafting techniques are necessary, for without them all too
often the drawing turns out merely
an expression only, and not the definitive technical communications
they should be. If guesswork from
drawings is not removed, it invites
needless cost through higher manufacturing cost, impaired reliability,
belated deliveries and possibly the
failure to meet contract agreements.
However when guesswork is eliminated the reverse is true and also
the eliminating of probability of
failure and its affects to a tolerable
level. Good drawings are the result of engineering knowledge, drafting skill, and the application of recognized drafting standards.
As can be expected, the requirements of a good drawing is reflected
in the time and money spent on
them. An example of such is, last
year approximately 5c/0 of the $51
10

billion of defense budget was spent
on design and drafting for the year
1965. This percentage is expected to
double in the next decade)
The constantly rising requirement
for more and improved manufacturing drawings for less cost calls for
new and better drafting techniques.
The most promising field in holding
down the cost and time spent in the
drafting room is that of computer
controlled drafting machines. The
idea of using computers for drafting
is not a relatively new idea but has
only become more sophisticated in
the past few years.
In 1964 Aerojet-General Corporation developed not only a system
where the computer merely accepted input information and calculated
the engineering answers, as an output, but also visually displayed them
in the form of a curve or chart. The
Aerojet system could also convert
output data from the machine into
written form, allowing photograhpic
printing of the results. The system
was able to draw graphs at the rate
of 12,500 points per second and could
display characters and symbols at
the rate of 17,400 per second. The
system needed only five minutes to
produce completely a 120 page technical document from stored data.
The feat of getting an updated copy

of a specific technical document
previously had taken three months,
but the new system did it in two
days. It also cut the cost of $15 to
have an engineer plot a detailed
chart or make an isometric drawing
from a computer listing to twenty
cents.2
A year ago, Perspective, Inc. of
Seattle introduced a drafting machine called the Illustromat 1100.
This machine takes data from any
orthographic projection and draws
the object in any three-dimensional
projection. The Illustromat consists
of a tracing table, control panel,
solid state analog computer and motor driven X Y plotter. The perspective view wanted is set on the control panel by the operator and he
then traces the orthographic view of
the parts he wants with the plotter's
double stylus. The styluses are in
turn connected to the plotter through
the analog computer which converts
the two-dimensional information into three-dimensional data so as to
direct the drawing of the wanted
perspective view. The Illustromat
can not only draw the perspective
view but can also enlarge sections
of a drawing and make a bird's eye
view from a topographical map, or
also produce a third orthographic
(Continued on page 29)
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Instant auto stereo!
Imagine having the beautiful sound of stereo right in your own
automobile.
Why not? You can.
Push, click, as quick as that, instant auto stereo. From Motorola
—you have exactly the music you want, exactly when you want
it, at your fingertips. You can listen to a special concert, hear
your favorite pop orchestra, ballad, bop, or a Mexican brass
band. One tape plays eight tracks of uninterrupted stereophonic music . . . up to 80 minutes of beautiful sound you've
selected.
And down the road a bit—educational tapes, language study
tapes, and special tape entertainment prepared for the kids.
Salesmen or doctors can listen to new product information.
Executives can keep current with the latest business reports.
A whole new dimension in automotive sounds.
More so than ever before, the automobile is becoming
equipped like your home. Motorola engineers have designed
and built AM radio, FM radio, push-button radio, and Vibrasonic radio. Now, a high-quality, hi-fi stereo tape player for the
brilliance of three-dimensional sound, already offered by Ford
Motor Company as optional factory or dealer installed
equipment.
Tape players, radio, stereo . . . or Apollo Space Shot, 2-way
mobile radio, and integrated circuits—Motorola sophisticated
engineering plays a role.
From highway to home—lab to launch site—Motorola electronics engineering brings exciting futures to your fingertips.

TRUST THIS EMBLEM

WHEREVER YOU FIND IT

MOTOROLA

At Generai Eiectric. here's what

we're doing in aerospace and defense
You're just beginning a very tough year. From now on
you'll be under constant pressure not only from the
work load on you, but from the dozens of companies
that will be trying to enlist your talents. Obviously,
you want just as much data as you can get to give
you an opportunity to think about your future now—
before the heat really builds up on you later this year.
The scope of the technical challenge at General
Electric in aerospace and defense is unmatched in
industry. We're set up into what amounts to twentyeight different businesses engaged in work relating
to flight propulsion, space and defense electronics.
Looking over the listing below may give you a dozen
ideas as to where your interests and our own match.

At the right is a questionnaire you can complete in just
a few minutes. The information you give us will be
entered in our real-time on-line computer system and
be made available instantaneously to the 28 businesses whose work is described below. The read-out
will highlight your interests in terms of fields, products,
and locations. Through real-time information retrieval, your professional qualifications will be electronically communicated throughout our geographically
dispersed groups for review at the same time; thereby
maximizing your opportunity for consideration in their
projected work.(Even if you plan to continue with advanced work, we'd like to hear from you. G. E. has
tuition paid programs up through the doctorate level.)

In the airbreathing propulsion field,
G.E. turbine engines power all types of
commercial and military aircraft.

In defense electronics, G. E. is supplying
the government with products essential
to U.S. security in every area:

Our commercial engines—powering private and commercial helicopters, business jets and airliners—span the power
spectrum from lightweight 1,000 hp turboshafts to the world's most powerful turbojets designed for the supersonic transport rated at 63,200 lbs of thrust.
For defense, G.E.'s stable of turbojets,
turboshafts and turboprops power everything from research V/STOL's through
rescue and utility aircraft. The Army's Advanced Aerial Fire Support System escort
helicopter. Subsonic and supersonic
trainers and fighters in the 4,000 lb thrust
class to the Mach 2 and 3 fighters and
bombers. Latest on the list is the giant
C-5A Heavy Logistics Transport with its
40,000 lb thrust high bypass turbofans.

Sophisticated ground based radar equipment including the important beamforming/beamsteering segment of the NIKE-X
MAR receiver system. Airborne equipment such as the navigation and attack
radar for the F-III.
Communications systems ranging from
VLF upward through the spectrum; radio
guidance systems for a variety of missiles
and target acquisition techniques including low light level TV.
Computers of all types, including airborne equipment associated with AEW;
data processing and display.
ASW work including sonar detection;
space vehicle command systems, and
advanced countermeasures.
In ordnance, for example, we're developing fire control systems and inertial platforms for the new Poseidon sub-borne
missile that must carry twice the payload
with twice the accuracy of the most advanced Polaris missile.

In space, inner and outer, we're working
on
• A !ander to go clean to Mars
• Airport landing manned re-entry vehicles
• First nuclear generator to put out power
on the moon
• Automated systems to simulate the
flight of Apollo
• Early manned escape from orbit in
foamed polyurethane
• MOL
• Sea-city on the continental shelf
• From 15 to 22,000 part stabilization and
control systems for major satellites
• Another Nimbus
• Stabilization platform for Orbiting Astronomical Observatory
• Maneuverable ballistic re-entry vehicles
• Biological satellites
• Mercury lander

Locations—from New England to Florida, from East Coast to West Coast
with a dozen choices in between

5 minutes now filling out this questionnaire
will get you answers on what you can be doing
kit possiule, pltdSe type ut pm,'

MAIL TO: GENERAL ELECTRIC COMPANY, Aerospace and Defense Group
P.O. Box 8555 • Philadelphia 1, Pennsylvania • Attn. Dr. Leon Archer, Rm. M1120-E
Name
Present Address

Tele_phone: Area Code

Home Address

Telephone: Area Code

College

Telephone

Degree & Discipline

Mo./Yr. Graduated

Class Standing (Decile)

Honors

School Activities
Thesis Field

Thesis Advisor

Preferred Subjects
Geographical Preference

Salary Desired

Availability Date

Marital Status

Citizenship

Military Status

WORK EXPERIENCE
Employer

Address

Dates

Address

Dates

Duties

Employer
Duties

My Most Significant Achievement:

WORK INTERESTS
0 ENGINEERING

E MANUFACTURING 0 MARKETING

D Applied
Research

0 Manufacturing
Engineering
E Materials
Management
0 Plant
Engineering
CI Quality
Control
D Factory
Supervision

n Advance or
Development
0 Design
D Production
Engineering

PRODUCT/ FIELD-0 Electronics 0 Propulsion
n

OTHER (SPECIFY)

D Sales
Engineering
0 Application
Engineering
D Field
Engineering

El Space E Other

MORE INFORMATION CONCERNING THE AEROSPACE & DEFENSE GROUP

Please contact
, 0 SPEAKER FOR OUR TECHNICAL SOCIETY MEETING (SUBJECT PREFERENCES)
me regarding: 1
!. 0 FILM FOR OUR TECHNICAL SOCIETY MEETING (SUBJECT PREFERENCES)

An Equal Opportunity Employer(M/F)
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Student
Demonstrations
by Chuck Risch
Layout By: Denny Randle

The world is governed by the law
of cause and effect. This law applies
not only to the physical aspects, but
also to the less concrete entities. The
magnitude of student demonstrations
has recently hit new heights. What
then is the cause of this increase and
what will be the effect?
The general cause seems to be of
dislike for the conditions of American society. Today's students are not
trying to work with and improve
society; they see society and its institutions as something to be put on
trial.
Berkeley campus of the University of California was the main
trouble spot for student demonstrations. "In a hundred forms on campus after campus, student leaders
had made statements that their
grievance was against a 'sick society that denied them freedom."'
To draw attention to their cause,
they demonstrated by use of signs,
marches, and sit-ins. At one sit-in
protesting school charges against
demonstration leaders, the students
sat for 32 hours before the college
president gave into their whims. He
dropped charges against the leaders
and agreed to negotiate new campus
rules. As a result the school retained
control over time, place and manner
of the demonstrations but absolutely
no control over content.
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After 11 hours of another sit-in,
the state governor ordered the building cleared. It took 350 policemen
12 hours to clear the building: 773
were arrested, 86 non-students, 38
with criminal records, and 42 with
prior civil disobedience records. In
both cases it was a small percentage
of the enrollment that demonstrated.
The demonstrations weren't always in the form of marches, sit-ins,
speeches and publications. There
were cooperative teachers who
threatened to cut grades of nondemonstrators. There also resulted a
general boycott of classes by a number of students and teachers. Again
it was a minority group that protested.
Some of the effects are obvious
but what are the specific causes of
the upheaval? Although no one will
ever know definitely, there are at
least four forces acting on the college
set. They are specialization in education, idealism of students, depersonalization of society and Communism.
It is generally accepted that the
most efficient way to make advancements in a field is to specialize in
that field. This is what many educational institutions have tried to do.
The administration has set themselves up as supreme authorities.
They divide their factory into the

various fields. They examine their
resources and sort them onto the
appropriate assembly line. Four
years later at the senior end of the
building emerges the product, the
manufactured graduate. The students see this and are rebelling
against it. The students don't want
this overcentralization of control. "If
one had the temerity to pick a single
point on which most Cal students
agree, it would be that his elders
bug him. Or put it another way, his
elders represent the Establishment,
and the Establishment bugs him."2
Another cause that forced the
eruption at Berkeley and elsewhere
is the idealism of students. This
country's student body is looking at
life with a new light. Or maybe it is
the same light but a different angle.
At any rate at Cal you might say
they have a new Joe college. "He is
a much better rounded individual.
He is interested in politics and athletics and the academic life, and he
tries to blend all three into their
proper perspective. Diversity, you
might say, is the Cal ideal."3
It is because of this interest that
dictates from authorities are not
automatically accepted. The students
are starting to ask why before they
act. It is this that has created the
problem.
"For today's militant students the

real enemy right now is here at
home, in bureaucracy, in depersonaliaztion, in an unresponsive
government and power structure.
And Viet Nam protests are one
way of attacking. The students'
better instincts tell them that it
Chuck is a senior mechanical from Indianapolis. He is a member of Tau Beta
isn't really better elsewhere.
Pi, Blue Key, and Lambda Chi Alpha
Essentially they believe that the
Fraternity.
best way for dealing with the lack
of democracy anywhere else is by
finally creating some of it here at
home."4
Across the nation in almost every
form the students are asking for
more freedom. In view of campus
regulations, it is evident that restrictions upon freedom are more lax
than ever and Berkeley is more lax U.S.A. The school was for Com- they became anti-Greek when they
than most. It seems that the students munist leaders and sympathizers. weren't rushed for a fraternity. They
want freedom to be individuals. "Subjects for study included `How don't have the background to get inThey feel that the educational sys- to pick an issue,' and `How to organ- to student government, they don't
tem and science are depersonalizing ize a campaign'. Study papers out- have the enthusiasm for rallies and
lined techniques for selecting hate all these spirit activities so about the
society.
targets around which large masses only place they can find to hang
With an enrollment of 27,500 stuof non-Communist might be mobil- their hats is with the liberal
dents at Berkeley campus and 80,660
ized in united-front maneuvers."7
groups.""
in all of the University of California,
Also the Communist sponsored
Another reason to doubt the demthe depersonalization is strongly
clubs "to use such issues as Civil onstrators' sincerity is because of the
felt. The loss of one student would
be noticed by few other than his Right, academic freedom, and 'peace' Communist wish for students to
to manipulate nonCommunist youth cause unrest and to get anti-governroommate and the school registrar.
toward the advancement of Red ment publicity. Most demonstrators
Science is doing its part by assign- obj
ectives."
don't want to help the Communists
ing numbers to replace names, faces
It is true that the possibility of but are being tricked into doing so.
and personalities. "Students in many the U.S. being
undermined by ComAnother skepticism about the
colleges this year carried signs read- munism is small at this
point. But demonstrations is the real purpose
ing,
am a human being; do not they are getting valuable
results of the action. Did the students know
fold, bend or mutilate,' a protest from their tactics. This was exempliwhat they wanted or did they just
against what they — and millions of fied by a diplomatic representative
pick a cause out of the air. If they
their elders — regard as 'dehumani- of the Vietcong. He showed the U.S.
did know what they wanted, did they
zation' necessarily implied by in- officials newspaper clippings about
know how to go about getting it
creasingly complex organizations."5 student demonstrations and said,
done? Were the students in effect
Maybe society is afraid of being re- "We do not need to rely on our milisaying that something ought to be
placed by machines.
tary prowess, the pressure of U. S. done and you should do something
Whenever there is a riot, demon- public opinion will drive your im- about it?
stration, or other questionable ac- perialist government out of South
Because of the demonstrations the
tion, the Communists are accused. Viet Nam."
college image has changed. The pubIn the Berkeley incidents there is
In looking back at the Berkeley lic sees colleges as educational cofno question as to Communist influ- demonstration, there are several fee houses and as homes for social
ence to some degree. Leaflets were questions that arise. There is doubt rebels. This is a false image as it is
distributed urging "civil disobedi- that the demonstrators were sincere. definitely a minority group that has
ence ... dramatic large scale actions Many students are searching for a caused the trouble.
to increase public alarm."6 These purpose in life, for something to folThe student demonstrations at
leaflets were distributed by a man low, or for something to believe. As Berkeley were the largest and hotlater identified by congressional in- one Berkeley student put it, " . . . test. The rallies supporting draft
vestigation as a Communist.
kids arrive unnoticed and they don't card burning also gained a promiJ. Edgar Hoover, Director of the have any place to go in the social nent place in the news. These demFBI, revealed the operation of structure. They were not particular- onstrations had a different nature.
schools by the Communist Party ly active when in high school and
(Continued on page 16)
15

The one in New York was held with
municipal permission in a public
park. The audience was peaceful
which may or may not have been
influenced by the protection of hundreds of policemen. At this particular rally five draft cards were burned. An interesting point is that there
was opposition present. There were
hecklers in the crowd and counter
demonstrations nearby. The counter
demonstrators chanted "Burn yourself instead of your card." "Drop
dead Red." "Give us joy, bomb
Hanoi." Both groups were a minority
but very little publicity was given
to the latter.
There are three main causes for
the card-burning rallies. They are
the war in Viet Nam, the penalty
for card-burning, and Communism.
With respect to the war in Viet
Nam being a factor, the demonstrators assert two main points
which are the "war in Viet Nam is
immoral" and "no individual can
surrender his moral judgment to any
government no matter how imposing
or dear to him that government may
be.""
The rally is over but yet the image
lingers. Was the incident as serious
as it appears? It is evident that the
news media sensationalized the topic
and inflated it out of proportion.
This is noticed by looking at the
facts. "On the campus it is becoming
increasingly clear that only a minute
minority of students engaged in
anti-Viet Nam demonstrations. Far
more students rallied to the support
of the administration.'" This is reassuring but is again deflated by the
existence of two student organizations supporting the V. C. Even more
irritating is the fact that student
groups sent blood and medical supplies to the Viet Cong.

Another important reason for the
card-burnings is due to the draft
board's attitude toward demonstrators. They are of the idea that public
opinion against the draft puts a person at the top of the list of those to
be called.
There were many card-burning
fizzles. "One possible reason: a
pointed reminder that men who ignore or violate draft regulations are
in category 1 to be called up for
service."'3 Also for card-burning
the penalty is as much as five years
in prison and $10,000 fine.
This raises a question of infringement on the freedom of those concerned with the draft. It seems unjust," . . . to change a student's
draft status for such activity (protesting) arnounts simply to a naked
use of the selective service law to
repress and punish public opinion."14
As with any crisis, be it power
failure, transit strike, or demonstration, it is tradition to accuse the
Communist. At Berkeley it was a
good assumption as proved by the
Congressional investigation. One
would think it a good assumption
with respect to the card-burners because of the sensationalized news
coverage that it got. There does not
seem to be the extreme presence of
Communist influence here as was
seen at Berkeley or maybe that information has not been released.
An evaluation of the card-burnings would closely parallel that of
the Berkeley incidents. There are
the demonstrators who join the liberal groups because no one else will
have them. There are those tricked
by Communits and those just looking for a new experience.
The country must not follow the
whims of the demonstrators. "Also
we fear the war lust of the counter-

POLYTECHNIC BOOKSHOP
Anton & Grace Hulman
Memorial Union

demonstrators could become the
mood of the nation. If that were
to occur, all is lost not in Viet Nam
but in America."'5
Maybe there is a more basic
reason for unrest among the college
students. By measure of their intelligence they are on the upper
rungs of society. Why is it that they
are the most bitter against society's
problems? Could it be that they see
themselves working to get ahead
only to have it taken from them to
support the less ambitious? What is
becoming of a nation where the
union janitor is higher paid than the
school principal, or where a man
can make more money by not having a job than by having one?
Another problem is our misinformed nation. If a story is about
crime, violence, sex, or anti-American feeling, it takes precedence over
the other news. Can there be any
resemblance of equality when evil
triumphs daily over good?
This brings us to the ultimate
question: Will the demonstrators
rule?" As a result of several loud
minority groups the image of the
college student has changed. Along
with it has changed a certain amount
of public opinion with respect to
education, Viet Nam, draft cards,
and even life.
This is not to say that all demonstrations are bad. But it does make
one wonder if the country will be
ruled by those who can print the
largest signs, yell the loudest, march
the farthest and sit the longest.

ALLIS-CHALMERS ON THE MOVE
WITH ELECTRICITY, BECAUSE-W8 generate it, transform it, relay it, arrest it, meter it,

distribute it, CONTOI lt,I1S8 It;IN MATERIAL HANDLING, BECAUSE-W8 it, swing it,
stack It, hoi:st It, lower it, truck it, load it, pile it, move It, clamp it; WITH MIIVIIVG
AND METALS, BECAUSE-WO blast it, strip it, crush it, screen it, grind it, pump it,
ball it, heat it, ship it; WITH PETROLEUM RUBBER CHEMICALS BECAUSE-We PUMP it,
grind suspeno' it, compact It, blend it, dry it, compress it, burn C001 it;
WITH WATER AND SEWAGE, BEcAusE-we pump it, settle it, filter it, conserve it,
aerate it, treat It, control it, distribute it, store it;IN AGRICULTUf?E, BECAUSE-W8
plow it, sow it, flail It, grind it, it, bale it, slice it, feed It, thresh it, mix it,
pack it, ship it; WITH PULP AND PAPER,BECAUSE-we strip it, fell it, pile it, pulp it,
cook It, Ith11 It, treat it, stretch it, coat it, mak0 It; IN CONSTRUCTION, BECAUSE-WO
pUsb it, load it, pound It, scrape It, haul it, pile it, change it, dig it, pack it, move it.
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Opportunities available for all engineering graduates emphasizing ELECTRICAL, MECHANICAL and
backgrounds. Also, unexcelled opportunities for business administration graduates.
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Write us direct

MANAGER COLLEGE RELATIONS
ALLIS-CHALMERS
BOX 512
MILWAUKEE, WISCONSIN 53201

or visit your Campus
Placement Office to
make an appointment
with our representative.
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MISS
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JENNIFER DEW
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Our November Miss hails from Madison, Indiana, on the banks of the Ohio
River. Jen is a freshman at Indiana State
University. She has not yet declared a
major, but plans to go into speech therapy.
Having called the biographical account
sufficient, we conclude with the technical
specifications. Jen is a 5' 5" green-eyed
blond with random perimeters of 36-2435.

ME BE A MISS TECHNIC?

HAVE TO THINK ABOUT IT

TALKED ME INTO IT
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RING
DUATES

Continued expansion
of our military and commercial business
provides openings
for virtually every technical talent

o
As you contemplate one of the most important decisions
of your life, we suggest you consider career opportunities at Pratt & Whitney Aircraft. Like most everyone
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 in the dynamic atmosphere of aerospace
technology.
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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.
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Your degree can be a B.S., M.S. or Ph.D. in: MECHANICAL, AERONAUTICAL, CHEMICAL, CIVIL (structures
oriented), ELECTRICAL, MARINE, and METALLURGICAL ENGINEERING • ENGINEERING MECHANICS,
APPLIED MATHEMATICS, CERAMICS, PHYSICS and
ENGINEERING PHYSICS.
For further information concerning a career with Pratt
& Whitney Aircraft, consult your college placement
officer—or write Mr. William L. Stoner, Engineering
Department, Pratt & Whitney Aircraft, East Hartford,
Connecticut 06108.
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Take a look at the above chart; then a good long look at
Pratt & Whitney Aircraft—where technical careers offer
exciting growth, continuing challenge, and lasting stability—where engineers and scientists are recognized as
the major reason for the Company's continued success.

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

Pratt &Whitney A ircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM MACH, FLORIDA
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No dip in technical population
for the last quarter
of a century)

DIVISION OF UNITED AIRCRAFT CORR

A
An Equal Opportunity Employer
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Physical
Education
at
Rose

The author is Don R. Riley,
a junior majoring in electrical engineering from Akron,
Ohio, Don is a member of
Lambda Chi Alpha fraternity, and is also active in the
Glee Club.

by DON RILEY

Consider for a moment, a Physical
Education Program at Rose. At first,
I wasn't convinced that an arrangement of this type would be feasible.
But, after several discussions, the
idea certainly impressed me. In the
following paragraphs, I will attempt
to answer some of the questions
which I, at first, had.
It has been an accepted fact of the
student body at Rose that the
R.O.T.C. unit is supposed to take the
place of a physical education program. To have both programs would
needlessly burden the student. However, Rose has, in September of 1965
cut back the basic work load of the
student to 16 credit hours. Adding
one more credit per quarter wouldn't
be any more demanding than it is at
present. Physical education classes
would involve little preparation, except, of course, for several exams to
be given during the quarter. R.O.
T.C. and physical education classes
could supplement each other in that
the former teaches men to become a
more effective part of a greater unit
while the latter would concentrate
more on the individual. Physical
education classes could cover many
facets of athletic participation, including golf, volleyball, and weightlifting, just to name a few. And, when
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the new field house is completed, a
swimming class could be offered.
But why have such a program
when an intramural program is
maintained? The intramural program 'is fine, for those who already
have a basic understanding and
ability for the various activities.
However, what about those who
have the interest in a sport, and the
desire to play, but lack ability? He's
forgotten and I regret to say, many
Rose students are forgotten, unintentionally.
It is my belief that in order for
Rose to become a more well-rounded
undergraduate college, each student
must be exposed to those things
which will make him well-rounded.
Every Rose man can't spend his four
years of college in a dorm room
studying and then graduate expecting to be prepared for a complex society. Each man needs exposure to
a variety of interests. Athletics
must be a part of this growth. Varsity and intramural sports alone can't
solve the problem. Hence, a mandatory physical education program is
needed.
One more facet must be outlined
in order to complete the argument.
How would Rose, as a private institution, obtain the facilities and per-

sonnel needed to support such a program. Alas! A question which remains unanswered in my mind and
in the minds of those who have
helped me prepare this feature. It
would need careful consideration by
those in the administrative and financial offices at Rose who would
be in an advantageous position to
outline such a plan.
As a final support, it is a fact that
such a program would work in an
academic atmosphere such as ours.
It imposes no excess burden on the
students and broadens their horizons. The University of Akron and
Ohio State University offer and
maintain such programs. Their philosophy is clear and their dedication
to these programs reflects on the
image of their graduates.
Admittedly, I have written several
editorials in the past which have
been misunderstood. I won't apologize for the editorials, because
they concerned ideas which I believed in and still maintain. I will,
however, apologize for the misunderstandings, and in this feature
have attempted to make clear my
ideas. In no way am I criticizing
present policies. I am offering a
suggestion which has been brought
to my attention by several students.
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$2.50
A brand-new,
complete guide
to forging design
and specification
Get this. If your studies involve forging technology, you're bound to benefit from the book prepared
for those whose livelihoods depend on it. "The
Forging Industry Handbook" is the first such
complete work in years. After you're graduated,
it'll cost you $15. Now you can get it for the special student price of $2.50.
The following list of chapter headings indicates
the comprehensive manner in which this new volume discusses modern forgings and forging technology: Introduction to Forgings/Advantages of
Forgings/Applications of Forgings/Metallurgical Characteristics of Forgings/Forging Processes and Methods/Forging Design Principles
and Practices/Forging Materials/Heat Treatment of Forgings/Manufacture of Forgings/
Forging Facilities/Controlled Quality Forging/
Purchasing of Forgings.
Mail this coupon (along with your check or
money order*) to the Forging Industry Association, 1121 Illuminating Building, 55 Public
Square, Cleveland, Ohio 44113.
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Send check or money order to:
FORGING INDUSTRY ASSOCIATION
1121 Illtuninating Building
55 Public Square
Cleveland, Ohio 44113
Send me
Handbook.
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*SPECIAL STUDENT PRICE: $2.50 PER COPY.
Regularly $15 per copy in USA and Canada All others: $25
per copy. Plus 500 for postage and handling charges.

(This advertisement on behalf of the Forging Industry is published by United States Steel, a supplier of quality forging steels.)

OSBORN
MANUFACTURING
COMPANY
GENERAL OFFICES AND FACTORY: 5401 HAMILTON AVENUE

CLEVELAND, OHIO 44114
TELEPHONE 361-1900 AREA CODE 216

The Osborn Manufacturing Company, established in 1892, is the world's leading producer of
power driven brushing tools and advanced foundry production machinery. Osborn Deburring
and Finishing Machines, and precision grinding wheels are other products that have gained
outstarding acceptance in a wide range of ind ustries. All machines and products are designed by Osborn engineers.
Osborn has maintained its leadership over the years through extensive research and development. At the present time, the company is con tinuing a substantial machinery, equipment, and
manufacturing methods improvement program.
Sales, Manufacturing, Design, and Research and Development offer opportunities for Mechanical,
Industrial, and Electrical Engineers. For more information, contact your Placement Office or
write Personnel Department at Osborn.
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We've got the best facilities, the finest benefits, and blaii, blah,

Sure, you've heard it before — probably from so many
companies it's lost its meaning for you.
So we'll skip the story about our having the best,
or the most, or the finest of anything. Even if we
think privately that it's true, it still remains for you
to be convinced.
We do have a booklet about our facilities,the work
we do, the places where we work, the cities and
towns we live in.
And if you've got the maturity to know that a
man gets ahead on his own demonstrated ability

to handle a job, you're the kind of man Collins would
like to talk with.
We suggest you see your college placement officer for details. If he happens to be out of Collins
Career books, write to Manager of Professional
Employment, Collins Radio Company, in Cedar
Rapids, Iowa; Dallas, Texas, or Newport Beach,
California.
Then, contact the Collins representative when he
visits the campus. You'll get straight talk about
careers at Collins.
COMMUNICATION / COMPUTATION / CONTROL

COLLINS

An equal opportunity employer
COLLINS RADIO COMPANY / DALLAS, TEXAS • CEDAR RAPIDS, IOWA • NEWPORT BEACH, CALIFORNIA • TORONTO, ONTARIO
Bangkok • Beirut • Frankfurt • Hong Kong • Kuala Lumpur • Los Angeles • LondOn • Melbourne • Mexico City •
New York • Paris • Rome • Washington • Wellington

Read and Delight

A Little Bit*
Edited By Frank Nigh
CURE ANYWHERE

LIQUID RTV silicone rubber travels
through hose to water-filled vessel setting at bottom of tank. As silicone enters vessel, it begins to expand forcing
water to exist.

STILL ONLY partially expanded, silicone sponge has displaced sufficient
water to cause vessel to surface.
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REMOVED FROM VESSELS moments
later, silicone is found to be fully cured
with reasonably uniform foam characteristics.

A RTV (room temperature vulcanizing) liquid silicone rubber cures
to a flexible foam whose density can
be changed by blending with standard liquid silicone rubber compounds. An unique feature of the
material is that it will cure and foam
in extreme environments, even under water.
Thorough mixing of the product
with a curing agent initiates curing
and expanding action. Within 10
minutes foaming and curing are complete. RTV-7 can cure almost anywhere because it generates an independent atmosphere which is capable
of displacing water and buoying-up
sunken objects.
POROUS GLASS
A unique porous glass is used to

separate gas and water in fuel cells
in the Gemini program. The fuel
cells generate electricity by combining hydrogen and oxygen. Unless the
by-product water is removed, the
cells will drown themselves and
cease to operate.
Moisture-absorbing wicks collect
the water formed on the oxygen side
of the fuel cell and channel it to the
inside surface of the glass water
separator plates. The water passes
through the glass plates and is stored
outside the fuel cell. But the plates
will not permit oxygen to enter the
water system. A positive pressure
differential inside the cell prevents
water from being re-absorbed and
re-entering the cell.
Each cell uses three water separa/
4, x 71
/
4
tor plates approximately 51
thickness
is
about
inches. Plates
/
1
4-inch. Pore size is approximately
51
/
2 microns. For other applications
this porous material can be fabricated in various flat shapes or as
tubing, and pore size can be varied
from about 1 to 200 microns.

for Everybod y

"Items credited to
Corning, General
Electric and Western
Electric

A SILICON SIDEWALK
A new rubber construction material that vulcanizes to a flexible
concrete-like substance is made with
silicone rubber and specially-treated
reinforcing materials. When applied
in a 1/8" thick layer over highway
surfaces, patios and other trafficbearing surfaces, including wood, it
provides a texture similar to concrete. However, its ability to bend,
elongate and resist water penetration
provides greatly improved durability
where exposure to water, freezing,
acids and many other extreme conditions are present.
Its base ingredient is silicone rubber, a space-age synthetic, which
traces its chemical origin to combination of rock-like silicon and organic materials similar to hydrocarbons found in petroleum. Because
of this unique chemical structure,
it possesses a physical form of rubber while possessing endurance to
aging and extreme conditions to its
rock-like ancestor, silicon.
The new compound called Silicone
Traffic Topping comes premixed in
pails in a variety of standard colors
including white, neutral, red, green,
medium gray and dark gray. The
compound is applied by mixing with
a vulcanizing agent prior to application. It is then troweled into place
like concrete.

Ael% ( oncrete-like Rubber.

DEMOCRATIC ACTION OF A
COMPUTER FOR MISSILE
GUIDANCE
An 88-pound, suit-case size computer and a 190-pound data adapter
(Continued on page 28)
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(Continued from page 27)
navigate NASA's Saturn 1B launch
vehicles. Before 1970, two similar
units will guide the Saturn V booster with its Apollo payload of three
men on their way to the moon.
The two units are designed to
provide guidance for Saturn engines
from lift-off until the spacecraft goes
into orbit, to check the final propulsion stage after the vehicle is in a
parking orbit and then issue commands for data relay to earth. Also,
the computer and data adapter calculate transfer trajectory. In addition, they issue commands to restart
third stage engines and send the payload on its charted course.
Designed as a general purpose,
serial, binary data processor, the
computer is one of the major subsystems of the spacecraft. It operates at a clock rate of 512 kilobits
per second. The computer and portions of the data adapter utilize
triple modular redundancy with a
"majority rule voter" concept—sets
of triplicate signals are sent through
"voting" circuits designed to block
a signal if it does not agree with the
other two signals.
A set of redundant delay lines is
divided into three 14-bit phase times,
providing 12 syllables of storage in
each line. This set stores: (1) interrupt signals until the interrupts are
acted upon by the computer, with
one of the syllables being reserved
to prohibit multiple computer interrupts from the same external interrupt pulse; (2) interrupt signals
which are inhibited by the computer.
The set also: (1) times the activation of the switch selector used to
control the vehicle staging; (2) times
the interval between processing of
minor loop platform attitude inputs;
and (3) stores real time as it is
accumulated from an oscillator input. This data adapter system serves
two purposes: (1) it allows the telemetry channel to be used with maximum efficiency without burdening
the computer program with intricate
timing problems, and (2) provides a
means of monitoring the digital data
entering and leaving the data adapter at a point close to the interface.
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Identity of that needle in the haystack.

Mass spectrography has long been
a useful tool in chemical analysis.
In it, a sample is vaporized and
ionized, and the ions are passed
through a magnetic field that puts
them into circular orbits. The heavier ions are flung outward farther
than the lighter ones and so strike
at different points on a photographic
film. The result is a series of lines
on the developed film, and the positions and the darkness of these lines
show what atoms are present and
how abundant they are.
A new sampling technique greatly
enhances the usefulness of mass
spectrography for such areas as thinfilm research, surface chemistry, and
biochemistry because it does not
subject the sample to excessive heat.
The material to be analyzed rests on
a spinning plate, placed less than a
thousandth of an inch from a goldtipped electrode charged with 50,000
volts of electricity at a rate of 800,000 times a second. Tiny sparks,
each about a millionth of a second in
duration, skip from the electrode to
the specimen, and each spark digs a
crater about 20 millionths of an inch

in diameter and half as deep.
Because the craters are so shallow, sampling does not penetrate into the substrate material to contaminate surface films being analyzed. Such films are found, for
example, in semiconductor electronic
devices. Microtomed biological specimens and biological smears also
are essentially thin films; so are
many of the compounds of interest
in surface chemistry, such as corrosion products.
For organic molecules, the new
technique is a distinct improvement
over previous sampling methods for
yet another reason. The usual process of sparking these materials at
one point causes chemical changes
through overheating, so the sample
of vaporized material may not be
typical of the actual substance. In
the new system, spinning the specimen constantly brings clean undegraded material into the spark. Also,
the sample is vaporized in less than
a millionth of a second, which further lessens the chance of overheating.
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COMPUTER DRAFTING
(Continued from page 10)
projection from two other projections.
The Meiscon Corp. has gone a
little further. They have developed
a machine which takes data from
sketches and raw data on the framework of a building and then designs
the steel skeleton in detail. The machine specifies the size of each beam
and column and pinpoints the location of each bolt, rivet, and welded
area. It can even give directions for
cutting the steel in the fabricating
shop."
The basic drafting machine has
been in existence since 1962 but
until now has been controlled by
punched tape. A new technique
called digitizing is now rendering its
new capabilities. The two previously mentioned machines work by this
new technique.
Digitizing is nothing more than
the drafting machine picking up
two-dimensional coordinates and
translating them into three-dimensional. The information obtained by
digitizing can also be used to prepare numerical tape for the machining of checking fixtures or die configurations.

A good example of how digitizing is carried out can be shown by
using the method Cutler Hammer
uses in its Decamatic ESP (Expandable Stored Program) Control System. The Decamatic can digitize by
two methods. One for high production and another for low. The high
production uses a closed-circuit television scanner that moves incrementally along one axis. At each stop the
operator adjusts the cross hairs of
the viewer on a magnified portion
of the line being digitized. Once the
position is fixed he presses a button
on the console which relays information to the computer. The line
can be digitized at the rate of forty
points per minute. The low production method uses a direct viewing
telescope instead of closed-circuit
television but is otherwise the
same.4
IBM's Graphic System works differently. One way it can be used is
by taking an existing design reproduced on microfilm and feeding it
into the computer-controlled film
scanner. The operator then presses
a key on the console and the image
appears on a large screen with lines
of light representing the original
drawing. This drawing can be easily
changed by merely pressing a delete

key on the console and using a light
pen by moving the pen over the line
or lines to be removed. If more lines
wish to be added, a track key is
pressed and the light pen is then
used to draw the line on the screen.
When the drawing is as wanted a
record key is pressed and a permanent copy of the figure is produced
on microfilm. This system works
readily on electrical systems also.
By drawing the circuit and then the
input signal, the computer can give
the answer as to what the circuit
does to the input signal by graphing
the output signal. The circuit and
input can also be changed the same
method as was previously mentioned. The IBM system uses what is
called a buffer memory which holds
the image forming instructions, leaving the main memory open for other
tasks. Using this design, one control unit can control eight display
consoles.
Fairly recently one such graphic
output unit completed detail of over
six hundred beams and girders forming the skeleton of a new office building. A computer program specifying
the coordinates to be plotted directs
a cluster of pens on the unit's drafting table to complete drawings in
the same manner as tools drill and
cut across a casting. This system
can also make detailed drawing of
individual beams by being fed data
into a digital computer programmed
to calculate stresses, etc. Numbers,
letters, and punctuation marks may
be placed on the drawing by means
of a drafting head carrying a printing wheel:.
In the years to come drafting is
going to become more important as
there is going to be a great demand
for more and complicated drawings.
Although graphic display is one of
the advanced applications of computers and is still in its early stages,
computer controlled drafting machines seem to be the answer for
producing more, less time consuming, and less costly drawings; and as
a result show the promise of keeping the drafting industry up to date
in the future.
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ENERGY CONVERSION
(Continued from page 8)
that no challenging careers are possible for graduate engineer. This is
far from true, but, unfortunately,
some of the members of the industry
itself have become so engrossed in
finance and politics that they do not
recognize the importance of engineering contribution to the great advancement of this industry and of
the important, even vital part, it will
play in the almost unconceivable
quantities of conversion, generation,
transmission, and distribution facilities whch will be needed to meet the
conservative six-fold expansion of
the electric industry by the Year
2000.
"An example of this is the announcement by us April 26, 1966, of
30

a 765 kv system of over 1000 miles tinuing to grow much faster than
of transmission to overlay our pres- the economy as a whole. This faster
ent seven-state sytem. This will be growth is due to the ever increasing
the first to operate at this high level contribution of electric energy to inin the world and will commit us to dustry—more kilowatts per pound
an expenditure of over $200-million, of steel, per barrel of oil, per unit of
the largest single commitment ever chemical product, replacement of
made by a single utility, either pri- fossil fuels by electrical heat in provate or public, for electric power cess heating because of the improvetransmission alone. In the process ment of product as a result of the
of deciding to make this step, we finer control made possible by the
have had to solve many new techno- wonderful developments in silicon
logical problems in insulation of rectifiers, and many other developlines and equipments, reduction of ments.
corona loss and radio interference,
faster and more powerful circuit
"To meet these challenges, we need
breakers, fault detectors, system engineers who have an appreciation
operation and prptection, and many for and undrstanding of their heriothers.
tage both technically and socially
"This is but one example of the and the education and motivation to
challenges faced repeatedly by the participate effectively in the exciting
electric utility industry which is con- future of energy."

•

.6 it

DICK FOWLER, MECHANICAL ENGINEER
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BILL RHONE, SYSTEMS ENGINEER
Ch.E., Bucknell University '63

They're on the move
g ETHirIEH

at Bethlehem, Steel

STEEL

STEW EASTERBY, SALES ENGINEER
B.S.C.E., University of Mississippi; M.S.,
University of Missouri '64

TOM PFEIFFER, RESEARCH ENGINEER
B.S. (Physics), Villanova College '62

BOB SIMS, ELECTRICAL ENGINEER
E.E., Tennessee A & I '65

Have you heard about all the opportunities for engineers
and other technical graduates at Bethlehem Steel? You'll
find a great deal more information in our booklet,"Careers
with Bethlehem Steel and the Loop Course." You can obtain
a copy at your Placement Office, or drop a postcard to
Manager of Personnel, Bethlehem Steel Corporation,
Bethlehem, Pa. 18016.
An equal opportunity employer in the Plans for Progress Program

JAKE REED, METALLURGICAL ENGINEER
Met.E., Pennsylvania State University '63

(Continued from page 7)
d) obsolescence and in-tolerance
datas cost analysis surveys
e) on order and order delay
schedules
The ever increasing usability and
availability of fast operating computers offers a giant step toward a
solution to the statistical aspect of
material management. With the advent of computer-use-at-a-distance,
even small divisions may organize
more completely as an intergal unit
of the parent industry.
The aspects of increased efficiency
by computer use will be explained
in order of the list above, although
this does not represent the order of
importance of the various functions.
The inter-relationship of these functions must be kept in mind at all
times.
Proposed plans and specifications
may be introduced into a computer
which has in memory an up to date
list of all material within the company at the present, as well as, the
proposed dates of arrival for
(Continued on page 34)
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We'd like to pay your way
through our school.
This college graduate is a new employee of American
Air Filter Company, the world's largest manufacturer
of air filtration equipment. He is participating in the
orientation and technical training program at AAF's
General Offices in Louisville, Kentucky, preparing
himself for one of a variety of jobs available throughout the United States. We're very happy to have him
taking part in our plans for the future. Now, we'd like
to talk to you about your plans.
POSITIONS AVAILABLE WITH AAF
You will find a rewarding position in the field of AAF
air filtration, air pollution control, dust control, heating, ventilating, and air conditioning. Positions related
to the design, development, research, manufacture,
and marketing (product application and industrial
sales) of AAF products are now available. Opportunities for advancement and management positions
are at their highest, as a result of an 88% increase in
company sales over the past ten years. Continued
growth appears certain and you will play a vital role
in making this growth, and yours, a reality.

BENEFITS AND COMPENSATIONS
AAF salaries compare favorably with those paid by
other leading industries in the United States, and
each salary is reviewed twice yearly. In addition, you
receive an annual year-end bonus based upon company sales for each year. Here are other employee
benefits:
• Medical insurance on each member of the immediate
family, at no cost to you.
three, and four-week vacations provided. Ten
Two,
•
paid holidays include a full week during Christmas.
• AAF pays full cost of a generous pension plan.
• AAF pays full cost for college and university courses
related to your work.
• Recreational and social programs planned year-round
for employee participation and enjoyment.

A representative will be on your campus soon to interview seniors interested in learning more about the
opportunities with AAF. He'll give you full information on the world-wide activities of our growing
company. Contact your Placement Office for details.
An equal opportunity employer.

American
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AIR
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A•ir r•liter
OUR

BUSINESS

(Continued from page 32)
on order supplies. The computer
may be programed to produce a list
of immediately availabe materials
and proposed delivery times; extremely important for rush joborders. The cost of purchasing items
may be quickly totaled and typed
out for paid analysis.
The sales and service departments
will be interested in knowing how
much is on hand in order to correlate
sales promotions. They also need
immediate information on the obtainability of parts to satisfactorily
handle service problems. This may
be rapidly done from even distant
divisions by requesting information
from a central, know-it-all, computer. A typed, almost instant, order
may be fed automatically to the proper divisions which have the necessary material or a purchase order
may be created for minimum delay.
A standard delay time for such
needed material may be included
with each unit to lend more understanding to the cause for any delay.

The immediate on hand reports inventory with a minimum financial
are essential in all categories. They loss.
The last, probably most important,
aid in determining purchase times
when the standard delay time is function a material management ortyped out. A large task faced by ientated computer may handle with
the material manager is the end-of- greater effectiveness is clerical work.
year or month inventory list. When The multi-form requirement of modall orders are recorded by the com- ern industry is simultaneously hanputer memory unit, all material and dled during the daily chores of a
capital expenditure amounts are computer. It is evident in all the
points above that the instantly writimmediately accessable.
ten information factor aids all those
Obsolescence is preventable only who deal with a material supply deby not having any inventory. The partment. The rapid, accurate availrate of obsolescence "naturally var- ability of data is essential to the effiies widely, but few companies can cient operation of business by the
hold it to less than 1 per cent of supreme and controlling factor in
the value of the inventory per business, MAN.
year."4 Slow moving items may be Ammer, Dean S., Ph.D., Materials Management, pp. 1-194, Richard D. Irwin, Inc.,
spotted with periodic checks of order
Homewood, Illinois, 1962.
frequency as recorded by the com- Jaffe, J. William, I,. P. Alford and the Evolution of Modern Industrial Management,
puter's memory unit. Individual
pp. 134-165, New York University Press,
New York, New York, 1957.
treatment may then be directed
Morris, William T., Analysis for Materials
toward future handling of these
Handling Management, pp. 78-141, Richard D. Irwin, Inc., Homewood, Illinois,
parts. A secondary use of parts may
1962.
be found by feeding in descriptive Sasieni, Maurice; Yaspan, Arthur; Friedman, Lawrence, Operations Research, pp.
tolerances of parts needed, thus an
70-101, John Wiley & Sons, Inc., New
obsolete part may be removed from
York, New York, 1959.
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Monday thru Friday
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All Day Saturday and Sunday
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C-8409
BOB PARR
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KING

HOME OF THE FINEST PIZZA IN THE WORLD
TRY OUR 24" LONG SUBMARINE SANDWICH !
Eat 'Em Here Or Take 'Em Home

- FREE DELIVERY FAST!

Stolen by Tony Tietz, Soph. Chem.
The football coach, dejected beA young school teacher said to
cause his team was losing, looked her best student, aged seven,
down the bench of substitutes and "Tommy, if I lay one egg on the
yelled: "All right Jones, go in there table and two on the chair, how
and get ferocious."
many will I have all together?"
Jones leaped up and answered:
"Personally," answered Tommy,
"O.K. Coach. What's his number." "I don't think you can do it."
*

*

*

The teacher was quizzing the
class.
"Now who can tell me who gave
us our nice schoolhouse?"
"President Johnson, teacher."
"That's right, Tommy. Who
knows who gave us our beautiful
parks?"
"President Johnson, teacher."
"That's right, Mary. And who
gave us the birds and the bees and
the flowers and the trees.
"God did, teacher."
Voice from the back of the room.
"Throw that Republican out of
here."
* * *
The E.E.'s Lament or Ohm on the
Range
Opus 201 in three phase time
Oh, give me an ohm
Where the impedances roam
Where the fields are not fluxing
all day
Where you'll never see
A field without phi,
And the flux is not leaking away.
Ohm, ohm on the range,
Where the flux is not changing
all day.
Where never is seen
A shunt field machine
With the armiture running away.

*

*

*

Presently he got out of the car,
approached the farmer and said,
"Want some help?" And so, sweating and straining, he assisted the
farmer at the difficult task. Then
at last the calf was born.
Gratefully, the farmer accompanied the engineer to his car to
see him off. But hesitating, as he
wiped his brow, the engineer looked
up and said, "Say, Mister, just how
fast was the calf going when it hit
the cow ?"
* * *
"So you want to be a lifeguard
here, eh? How tall are you?"
"Six feet, eight inches, sir."
"Can you swim?"
"No, but I can wade to beat hell."
* * *
Overheard in E.E. Lab—
"Hey, grab that lead. Feel any
thing?"
"No."
"Then watch out for the other
one, it's carrying 22,000 volts."

Hum Prof: "Do you enjoy
*
*
*
Browning?"
The waiter approached the colE.E. "No, but I sometimes have
boy, who was sitting with a
lege
to resort to it around exam time."
friend and two girls, "Pardon me.
*
*
*
Student (in Bookstore): "How but did you order the Zombie."
"No," said the college man, "this
much is this paper?"
is
a blind date."
Clerk: "A dollar and seventy
*
*
*
cents a ream.
Physics
Major
"What
:
is it that
Student: "It sure is."
keeps the moon from falling?"
*
*
*
Civil: "Must be the beams."
A drunk was doing his best to
* * *
spear an olive with a toothpick.
1st Frosh: "How did you do on
Time after time the olive eluded
the
math test?"
him. Finally a man nearby became
2nd Frosh: "Not so good."
annoyed, took a toothpick and said,
1st Frosh: "Why not?"
"This is the way to do it," and
Fresh: "The prof says I don't
2nd
speared the olive on the first try.
know
math from a hole in the
"Sure, sure, replied the drunk,
ground."
"after I got him so tired he couldn't
* * *
get away.
Art Student: "Perhaps you too,
* * *
are a lover of nature. Have you
Not long ago, one of our city-bred seen the rosy-fingered dawn spreadengineering graduates was making ing across the eastern sky, the reda trip through the country. As he stained, sulphurous islets floating
passed a fertile field he spied an in the ladle of fire in the west,
unusual sight — a farmer helping ragged clouds at midnight blotting
a calving, and he stopped his car to out the shuddering moon?"
watch the spectacle. He could tell
Engineer: "Nope, not lately. I've
that the farmer was having an aw- been on the wagon more than a
ful time assisting the cow.
year, now."
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EDITORIAL

WE LOST THE GAME AND
MY LIFE IS THROUGH

Have you ever noticed that there are some people
who are usually happy and some who are almost
always sad and grouchy? Though most of the sad ones
would claim that their luck was unusually bad, we
know this is not the cause of their trouble. One reason
for their trouble is their inability to get over the small
problems in life. Take the following incident as an
example. At a recent test, the professor was five
minutes late getting to class. Two or three in the class
became very irritated. Thus, they began a test in the
wrong frame of mind, and all of us know how disastrous this can be. They would have done much better if they had realized that becoming mad did no
good and probably resulted in more problems. (i.e. low
test grades)
Another problem which causes unhappiness and
trouble is the habit of becoming upset over unimportant matters. A good example of this can be found on
the intramural football field. Some mistakenly believe
that winning an intramural game is important enough
to do permanent physical damage to a fellow Rose man.

And to lose the game will often upset them for as much
as a week. In their upset state they often act abnormally and thus cause further problems.
To avoid trouble and problems brought about by
unnecessary anxiety and worry, there are two important rules we should remember. First, we should
try to keep from letting small things bother us. I don't
mean we should place ourselves within a shell—just
be sure to not overemphasize small problems.
Second, every time we feel things are making a
turn for the worse, we should ask ourselves if such
turns will have any effect on our long-range future.
If the answer is no, as it will be many times, then then,
is no reason to worry. If it is yes, then still try not
to worry, but instead start immediately to change
things.
Once we are able to accomplish these two things,
we will find that our troubles are minimal and life
will indeed be more enjoyable.

ylek
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The Rain in Maine is Plainly
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Attention to detail is an old
Bell System habit. Or maybe you call
it thoroughness. Or follow-through.
Anyway, we attended to an interesting
detail recently—the effect of rain
on the microwave link between a
communications satellite and our
pioneer ground station antenna
at Andover, Maine.
If we could but measure the rain's
effect, we could improve the design
of satellite ground stations.
The question was how.
Well, you often have to take your
laboratory tools where you find them,

and in this case we found ours in
Cassiopeia A, a strong and stable
radio star that is always visible from
Andover. We measured the noise
power from Cassiopeia A during dry
periods, and then measured the
reduction during rainy periods. The
result could be expressed as a
formula and employed accurately in
designing future ground stations.
The initial success of our Telstar
satellites proved the feasibility
of communicating via space.
But it also opened the door—or the
heavens—to a whole new technology
which we are now busily
exploring in every detail.

*The definitions and derivation, plus further information on satellite
transmission degradation due to rainfall, may be found in the
Bell System Technical Journal, Vol. XLIV, No. 7, Sept., 1965, p. 1528,
most scientific and engineering libraries.
which is amilable

In space, on land or beneath the sea
—wherever we operate—we go into
things thoroughly.
Sometimes we know when not
to come in out of the rain.
You may well find a rewarding career
in the Bell System, where people
find solutions to unusual problems.
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.

AT&T

Bell System
American Telephone & Telegraph
and Associated Companies

HELP DEVELOP...
...new concepts and products
...new facilities and processes
... new applications and markets
...in your technical career with General Electric
Progress- is Ovr Most impniant Product'
Contact your Placement Officer or write:
D. E. Irwin, General Electric Company,
Section 699-18, Schenectady, N. Y. 12305.

GENERAL

ELECTRIC

AN EQUAL OPPORTUNITY EMPLOYER
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Go Westinghouse,
Young Man!
Ite4chn°de"
ntcal ov
fearbto
lenu
:sith

There once was a college senior
named Arthur King who more
than anything wanted to pursue a course ofexcellence in life.
But which course? Should
he go into government
work, or enlist in a protest
movement, or go on to
graduate school, or join a
small company, or ...
Even Dr. Merlin, an eccentric professor, who'd
been like a father to Arthur,
was stumped for an
,.„\ answer.
Then Arthur met
Mr. Greeley, the recruiter from Westinghouse.
Mr. Greeley was a
kindly man with a warm
smile, and he explained that, by joining forces at Westinghouse with other young men of the realm, Arthur could
spearhead efforts to combat the evils of the world.
Mr. Greeley urged Arthur:
"Go Westinghouse, young man."
And Arthur did.
He elected to join the Industrial
Group, one of six large operating
organizations within Westinghouse.*
Arthur's first assignment: help
develop a process computer system that would completely automate a big steel mill in a small
European country.
The project was a decided success, providing the economy of •
the little nation with a muchneeded shot in the arm.
Though a grateful citizenry wanted to reward
young Arthur, he modestly
singled out as more deserving
his friend and colleague Val, a
prince of an engineer.
Val was already renowned for
his part in helping develop the
famous Westinghouse materials
handling systems—including fully
automated refuse reclamation stems, ship to shore and other bulk
handling, and computer-controlled
warehouses.
Back in the states only a few
hours, Arthur and Val,along with
a determined band of project engineers, were given another special

/),

assignment—this one by a
large city in the South. The
mayor and his councilors
wanted to transport people
more efficiently in and around
a futuristic new international
airport. The advanced concept was designed to reduce
the walking distance of pasMMUS
sengers between the planes and
the air terminal. Officials
asked pointedly for Arthur's
group to help develop this
transportation system.
Many were the nights that
Arthur and his men worked 'round a table
strewn with blueprints and calculations.
It was hard work, but it was good work.
Finally the day arrived for the unveiling of
this Skybus . . . a scries of sleek, ultramodern
passenger cars riding on rubber wheels and computer-controlled to accommodate the thousands
of passengers entering and leaving the greater
metropolitan area airport.
At dedication ceremonies, the inayor not only
gave Westinghouse the keys to the city. He also
gave to Arthur the hand of his fair maiden daughter,
Guinevere. Warm-hearted young Guinevere was also technically oriented and had served as a consulting engineer
1,vith her father's planning commission.
Guinevere made plans to work at the Westinghouse
Standard Control Division where a complete line of
electrical distribution equipment—bus duct, breakers,
circuit devices, motor controls—is manufactured. Incidentally, women are welcome at Westinghouse, an
equal opportunity employer.
Together, Arthur and Guinevere
helped coordinate the increasing
number of Westinghouse turnkey
projects being applied to the cities
of America, obtaining in the
process their fair share of the
coin of the realtn.
And they lived happily ever
after.
MORAL: By joining
Westinghouse, you too can
slay the dragons that beset
modern society, and, in company with other stout hearts,
, in yourself a fair maiden.

You can be sure if it's Westinghouse
Fur further information, contact the N1r. Greeley
who'll be visiting your campus in weeks to come or
write:
Noggle, Westinghouse Education Center,
Pittsburgh, Pennsylvania 15221.

*Westinghouse is looking for bright young men and women for these widely varied operating groups: Consumer Products /
Industrial / Construction / Electronic Components & Specialty Products / Atomic, Defense & Space / Electric Utility

Opportunities at Anaconda
in mining and metallurgy here and abroad, at Anaconda American Brass Co.,
Anaconda Wire & Cable Co., and Anaconda Aluminum Co.
can't survive in the acid environment.
This pleasant little side trip was by no
means unrelated to the regular work of
the Anaconda research teams. They are
concerned with everything that happens to copper metals—and all the combinations of useful properties they can
supply. They work on new finishes for
copper metals and on industrial corrosion problems. They develop new
alloys to meet new needs. They pursue
pure research.
Anaconda's research and development
are key factors in expanding copper's
role in a rapidly advancing technology.
It is opening ne_w opportunities for college graduates at Anaconda American
Brass in all fields of engineering, in
business administration and sales.

Looking inside
the earth for metals
The legendary prospector trudging on
foot through the wilderness scours the
surface of the earth—with luck gets a
hint of treasure inside through an outcropping of ore. But not all ore bodies
come near the surface. And pressures
to find more metals for the needs of
growing populations are so great we
can't wait for infrequent bonanzas.
Modern mineral exploration must have
"eyes" that see under the earth's surface. Anaconda's program is based on
an ever greater understanding of the
distribution of elements in the earth's
crust and the processes by which they
are concentrated into ore deposits.
Geology and geological research are
thus "eyes" that help outline broad
areas of potential mineralization.
Gradually, the search is narrowed to
smaller target areas through scientific
application of geological, geophysical,
geochemical techniques and other tools
that are additional "eyes" for modern
prospecting.
Then these target areas must be tested
and evaluated in the light of experience
and the critical and significant features
commonly associated with ore-forming
processes. The three-dimensional geological model shown below was prepared to help Anaconda geologists look
under the earth's crust at a later stage
in this process of evaluation.
Anaconda is a pioneer in the application of geology to mining and exploration. And it is intensifying and enlarging its program of laboratory and field
research at geological headquarters
throughout the hemisphere. This opens
broad new job opportunities in all
areas of earth sciences for geophysicists, geochemists, geological engineers,
chemical engineers, physicists, and
metallurgists.

Anaconda settles an
old argument

Cable to feed our growing,
power-hungry cities

The Statue of Liberty is one of the finest examples of natural patina in the
world. And for years experts have
argued whether this patina is basic copper sulfate or basic copper carbonate.
Some felt there should also be a good
percentage of chloride salts because of
the salty atmosphere whipped up by
the winds from the bay.
Anaconda spoiled all the fun by offering to get the answer. With the permission of the statue's custodians, metallurgists from the Research and Technical Center of Anaconda American
Brass obtained adequate samples and
made an extensive analysis.

Our big cities keep getting bigger. They
need much more electric power every
year, in big concentrated chunks of
load. And generator output must be
carried at high voltage to these new
load centers.
You can't string the transmission lines
down such places as Broadway, or
across 42nd St. So you dig—carry the
power in the already crowded space
under busy city streets.
Anaconda, anticipating this need, built
the best equipped high-voltage research
laboratory in the cable business (see
below)—and used it to develop the
345,000-volt cable now actually in use.
And now, Anaconda Wire & Cable Co.
is busy working on plans to satisfy
power needs of tomorrow's cities.
Anaconda produces wire and cable not
only for the utility industry, but also
for modern communication systems,

The talents and skills of technically qualified men and women
will always be needed by
Anaconda in important positions
in exploration, mining, extractive metallurgy, manufacturing,
scientific research, sales, and administration.
If 3ou would like more information about Anaconda or wish to
apply for employment, write to:
Director of Personnel, The
Anaconda Company, 25 Broadway, N.Y., N.Y. 10004.
An Equal Opportunity Employer

Results of X-ray diffraction, semimicro chemical, and wet chemical processes proved a predominance of copper sulfate. This is easily explained by
the high estimate tonnage of sulfurbearing acids produced in New York's
atmosphere every day—and by the difference between the free energies of
formation of copper chloride and copper sulfate.
Basic copper chloride content was less
than five per cent. And basic carbonates are virtually absent because they

telephone and CATV; and for countless applications in building and industry. Constant engineering investigation
at the Company's four research centers
is opening new frontiers of knowledge
in wire and cable technology—new opportunities for engineering graduates.
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WHERE ARE WE AND HOW DID WE GET HERE?
Who are you, and what are you doing here? On page
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"Rose Twenty Years Ago" by Dean Ralph Ross on page
13.
A LIBERAL EDUCATION IN SCIENCE AND
ENGINEERING
How liberal an education is necessary in engineering?
Should an engineer - scientist be well based in liberal arts?
What is Rose doing to provide a liberal education for its
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answers these questions in "A Liberal Education in
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ARTIFICIAL INTELLIGENCE
This article by Bill Schindell describes some of the advances that are being made in the area of teaching computers to think. See page 18 for what the computer boys
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