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On your campus ...
February 9, 1970

A Timken Company representative
would like to talk with you!

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.



Isotropic * steel
for improved performance

Isotropy is what the designer of this highly- together cumbersome wrought shapes, and he
stressed 335-pound tractor yoke had in mind could put metal precisel~ where he wanted it
when he specified cast-steel. for load-carrying ability, to avoid possible areas

Not taken in by the shopworn "fiber" or "flow of stress concentration ... And he could choose
line" argument, he knew that road-building the steel composition which would give him
equipment is subjected to shock loads of high optimum strength / cost ratio.
magnitude-in several different directions-so Want to know more about cast-steel? We're
that he could not gamble with a construction offering individual students free subscriptions
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* Isotropic: Equal properties in all directions.

STEEL FOUNDERS' SOCIETY OF .A:M:EB,ICA

Cast-Steel ~
for Engineering Flexibility



RClXs many-tentacled computer does time sharing plus regular computing.
It'sa generation ahead of its major competitor.

Once there were only monster
computers that did big batch
jobs like payrolls.
Then came the whirling
dervishes of time sharing that
let a lot of people work at once.
Now there's a new kind of
creature that does time sharing
and batch work together. So
lots of people can use it-
efficiently.
It's the Spectra 70/46.The
Octoputer.There's nothing
else quite like it on earth
or under the sea.
The Octoputer's arms are long
and strong. It sits in the
middle of your company and
reaches helping hands out in
all directions. Suddenly, your
company works harder. More
of your people use the com-
puter-solving more problems,
finding more facts, writing
more programs.
And it does your big batch
jobs in its spare time.
The Octoputer does a real
armload of work for a hand-
ful of change. Check the
bills from your time-
sharing services.

See if it's not more efficient to
do the same work on your own
Octoputer. And get batch
processing, too. One
more thing.The Octo-
puter concentrates
on remote computing
because that's what
you're going to need
- that's where the
industry is going.
We got there first

because communications is what
RCA is famous for. It'll keep us

... ahead of our competition.
It can keep you ahead
of yours. Step up to the
Octoputer and shake
hands hands hands
hands hands hands ...

nell
COMPUTERS

For career information visit your College Placement Office.



~Chiefrieht. NCR computer much faster!··
Although we haven't really tried to see what our computers could do with smoke signals, NCR engineers have
made some amazing things happen.
Consider our NCR printer, for example. The hammers are actually put into free flight, like ballistic missiles,
and stopped by precisely adjustable controls. During their movement in free flight, they reach an accelera-
tion many times as great as that of a rocket lifting off its launching pad. These hammers contact the paper
less than 100 millionths of a second.
If that kind of technology goes into our computer peripherals, consider the engineering of our computers
themselves. Isn't this the kind of work you'd find interesting? See the NCR representative when he visits your
campus. Or write: William G. Benner, Coordinator College Relations I Ic I I

The National Cash Register Company, Dayton, Ohio 45409 N R
WE ARE AN EQUAL OPPORTUNITY EMPLOYER M / F



Will Olin tam yoa into
an organiz __ion robot"

These soulless creatures who do and think only what work in chemicals, aluminum, packaging material, sport-
'they're told are an anathema to Olin. ing arms and ammunition, brass, paper and energy sys-

We want humans. The best we can get. terns in 60 locations throughout the country.
We want people who think. And say what they think. For more information, see your Placement Officer or
People who can still dream. And wonder. And get mad write Mr. Monte H. Jacoby, College Relations Officer, Olin,

when things foul-up. 120 Long Ridge Rd., Stamford, Conn. 06904·~1.
Specifically engineers, chemists and business majors to The best thing we have to offer you is you." In

Olin is a Plan for Progress Company
and an equal opportunity employer (M & F).



Xerox:
For engineers
who think
of more than

• •engineering.

There's one in every crowd. A Doug King,
who'd rather do something than talk
about it. By vocation, Doug's a Manager
(Test Engineering) for Xerox. By avocation,
a teacher of functional illiterates. By
instinct, an unabashed do-gooder. \\1 [ust
feel that if one person can be effective-
really effective-it's better than 100
people sitting in a meetlnq."
The wish being father to the deed, Doug
involved himself in inner-city programs
and Rochester's Business Opportunities
Operation. Doug teaches adults with less
than a sixth grade education to read-on
a 1-to-1 basis, [ust teacher and pupil. He
went about this in the same professional
way he tackles his daily work. He first took
a course in how to become a teacher.
Now, he's training fledgling instructors.
On the business side, one of the persons
under his wing had never been anything
more than a [onitor. Doug helped him
secure a franchise from a national rug-
cleaning company. It's successful, too. As
Doug puts it: "For the first time in his life,
this fellow finally has a stake in something.
And he knows if he needs help or advice,
it's there for the asking."

Doug also benefits from his avocation. For
one thing, he's more patient. More
understanding of society's so-called
problem children. He knows why they are
what they are-and what they can be.
At Xerox, we like people like Doug King.
Engineers who can see beyond
engineering. Engineers who can feel for
humanity. Engineers who seek additional
outlets for their talents.
If you're this kind of engineer, we'd like
to talk to you. Your degree in Engineering
or Science may qualify you for some
intriguing openings in a broad spectrum
of developmental and manufacturing areas.
We're located in suburban Rochester,
New York. See your Placement Director
for a copy of our brochure and for the
date of our scheduled campus interviews.
Or, write directly to Mr. Roger
VanderPloeg, Xerox Corporation, P.O.
Box 251, Webster, New York 14580.
An Equal Opportunity Employer (m/f).

XEROX



Venture:
Purify water
with the fiber
that made
men whistle.

Nylon. Reverse osmosis.
A fiber that started making girls' legs

more beautifu I some 30 years ago.
And a process that's been around a

lot longer.
But when Du Pont scientists and engi-

neers look at them in a new way, they
combine into an idea that can change
the world.

Reverse osmosis is a purification pro-
cess that requires no phase change. It's
potentially the cheapest way to desalinate
water.

Du Pont's innovation? Hollow, semi-
permeable nylon fibers much finer than
human hair. Symmetrical, with an outer
diameter of .002 inch and a wall thickness
of .0005 inch, with an accuracy of manu-
facture maintained at close to 100%.
Twenty-five to 30 million of them encased
in a precisely engineered unit 14 inches
in diameter by 7 feet long.

The result: a semipermeable surface
area of about 85,000 square feet-the
size of a 2-acre lot-and up to 10,000
gallons of desalted water per day.

So far "Permasep"@ permeators have
been used experimentally to purify
brackish and polluted water, and in
various industrial separations. But the
potential to desalt seawater, too, is there.

So Du Pont scientists and engineers
are even now working toward improved
fibers, units and plant designs that
should make it possi ble to get fresh water
from salt at a price that any town or
nation can afford.

Innovation-applying the known to
discover the unknown, inventing new
materials and putting them to work, using
research and engineering to create the
ideas and products of the future-this
is the venture Du Pont people are now
engaged in.

For a variety of career opportunities,
and a chance to advance through many
fields, talk to your Du Pont Recruiter. Or
send us the coupon.

.r .•. \I.~. r"" ....•.•

Ventures for better living.

<[(JPO[J)

Du Pont Company, Room 7890, Wilmington, DE 19898
Please send me the booklets checked below.
o Chemical Engineers at Du Pont
o Mechanical Engineers at Du Pont
o Engineers at Du Pont
o Accounting, Data Systems, Marketing, Production

Name _

University _

Degree Graduation Date. _

Address _

City State Zip _

An Equal Opportunity Employer (M/F)
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So You Want To Be
What do freshman engineers know about engi-

neering? They know that the courses they take are
oriented to the expanding technology of our
society. They know that they had better be good
in mathematics. They know that there is an
increasing demand for graduate engineers, and that
engineers are professional men who hold presti-
gious positions in society. Ironically, the question
that most freshmen can not answer is that which is
most important to them: "What do engineers do?"

Many of the people who enter the College of
Engineering each year realize too late that they
never really decided to do so. They just did it as a
matter of course. As children they were told, while
building toy spaceships or "fixing" the kitchen
clock, that they would be good engineers some
day. High school mathematics teachers often
"suggest" that engineering is the only field for
their better students. Then, when a student is
asked by a guidance counselor what he wants to do
in college, he answers, "Well, I don't know for
sure, but people have always told me I could be an
engineer." The counselor agrees, the plans are
made, and the student still does not know what he
is getting into. It is true that this problem is not
unique to engineering students. The same matter-
of-course decision has befallen many other college
freshmen. However, it is somewhat more serious in
the case of engineers because of the strict curricu-
lum requirements they must meet which often
make it difficult to change to another field of
study without losing credit.

The problem of lost credit is one which the
College of Engineering and the College of Arts and
Sciences are trying to resolve. Their hopeful
solution is in the form of a "pre-engineering"
program for freshmen. A freshman enrolled in this
program fulfills the engineering requirements in
calculus, chemistry, and mathematical analysis
along with the freshman English and history
courses. After his freshman year he has the option
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An Engineer?
of entering the College of Engineering as a sopho- probably be of some service in the area of career
more or remaining in the A&S College. If he guidance also. This opens the door to another
decides to pursue engineering, he can do so sticky problem; the large student-to-advisor ratio
without losing any credit and with a minimum of has all but eliminated the effectiveness of our
schedule juggling. These students do not begin advisory system. To help alleviate this dilemma, a
their co-op assignments until after their sophomore new committee of pre-co-op advisors has been
year, but this does not constitute lost time, since formed this year. The committee is made up of
only four successful co-op quarters are required for faculty members and upperclass students and is to
graduation. This program was designed to reduce be organized by the different departments of the
the number of engineers who find themselves with college. Most departments have had preliminary
a lot of wasted credit (mainly mechanics and meetings of their advisors, but little contact be-
graphics) when they decide to change colleges tween advisors and freshmen has yet taken place.
during their first two years. It is an excellent This new advisor system will not solve all the,
program for coping with this particular problem, problems or answer all the questions freshmen
but most such decisions are made on the basis of have, but unless it gets started immediately, it will
grades, and the question, "What do engineers do be completely useless.
and why do I want to be one?" remains largely While the Educational Council was considering
unanswered. the restructuring of the freshman-sophomore cur-

The task of showing students what engineering is riculum last year, there was talk of a course which
all about is one which falls under the auspices of would deal with the history and principles of
the cooperative system of education. Ideally, the engineering. This course, however, was not made a
student learns about engineers by being an engineer part of the proposed curriculum, which has since
and working with engineers during his school been approved. Such a course is exactly what
career. This system is good, even though the ideal freshman engineers need. It could introduce them
can never be achieved. However, even if all the to engineering in general, show them how the
co-op assignments were excellent and even if the courses they take as freshmen relate to their future
students could get an overall picture of the work, and, perhaps, help them to formulate per-
engineering profession, the system still is not of sonal goals in the engineering field.
much use to freshmen. It is simply impossible to The proportion of freshman engineers who are
start to co-op before entering college. Conse- confused about what they are doing here is much
quently, members of the Professional Practice too high. They can not be expected to become
Department find themselves answering the same enthusiastic or sincere about engineering if they do
question over and over: "What can I do as an not know what engineering is. The quantity of
engineer?" Obviously, it is impossible to satisfac- information available concerning the engineering
torily explain even a small fraction of the diverse profession is staggering, but it does no good on
opportunities available to engineers in the time bookshelves or in the minds of people who already
allotted for freshman-coordinator interviews. know about engineering. It must be transmitted to

Another possible source of information for the the people who need it - freshman engineers.
confused freshman is the faculty advisor. Although There is no need for the question, "What does an
the purpose of the faculty advisor is to aid in engineer do?" to go unanswered at an engineering
problems of a more academic nature, he could college.

Tom Huston
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Inter-College Cooperation
Gene Allspach ChE '70

Anyone who has tried to take advantage of the question in both cases was which college has the
College of Engineering's new policy permitting authority to permit a student to take a course
courses to be taken on a pass-fail basis probably pass-fail - the college which will grant the student
has run into one of the most exasperating and a degree or the college offering the course. This
serious problems which exists on this campus. This question needed an answer, but there was no one
is the problem of inter-college cooperation and who clearly had the authority who stepped for-
coordination. In this nebulous area no one seems ward to resolve the issue. Neither was there a
to have any authority to make decisions. Univer- formal inter-college decision making committee
sity-wide policies to set standards for this area are available to define a university-wide policy. Thus
non-existent and no one seems to have the author- the decisions were left to the negotiations of the
ity or, is willing to volunteer his authority to set various colleges' administrative heads. Only
such standards. through their determination was any type of

The prime example of this problem is one which decision made. Even so, the basic question of
affected many people last spring. The College of which college has the authority to permit a student
Engineering passed a new set of rules with sweep- to take a course pass-fail remains unresolved. Until
ing changes which made it one of the most this is officially decided no university-wide policy
progressive colleges on campus. One of these rules can be implemented. The result is that action
was a liberal pass-fail policy which permitted many between the colleges is not well coordinated and
courses, especially humanistic-social electives, to be the students are left wondering what the rules
taken on a pass-fail basis. These courses are usually really are.
taken in the College of Arts and Sciences, but The idea of independent study is new and is an
several people wanted to take courses in the important key to a student's individual endeavors
College of Design, Architecture, and Art. The first to educate himself. This policy enables a student to
problem was in the A&S College. They had an study a prescribed course on his own during his
existing pass-fail policy, but it was not as liberal as work quarter and then take the final examination
that of the Engineering College. A&S permits only for complete course credit when he returns to
juniors and seniors to take a maximum of one school. The student must find a professor for the
course per quarter pass-fail. Consequently, pre- course who is willing to work with him in order to
junior engineers were in doubt about whether they take the course. This recognizes the fact that
could take an A&S course pass-fail. They fulfilled engineers will have to educate themselves to keep
the requirements of the Engineering College, but up with new discoveries after they graduate and
not those of the A&S College. A similar problem gives the student a chance to use this mechanism
arose in the College of Design, Archeticture, and now to further his education. Engineering students
Art. The History of Art course is very popular with usually want to take advantage of this opportunity
engineers. When students tried to take this course by taking extra humanities and social science
on a pass-fail basis last spring, they were told that courses which their heavy in-school loads prohibit.
they could not do so because DAA did not have a Therefore, many of these courses are taken in the
pass-fail option. Once again the requirements of A&S College. Fortunately, this opportunity for the
the Engineering College were satisfied, but those of student and extra responsibility for the professor
the college offering the course were not. The has been accepted by many professors. They are to

14 COOPERATIVE ENGINEER



be commended for their willingness to help the line with the other decreases. However, the Chem-
interested students. But once again there exists a istry Department "informed the College of Engi-
certain confusion concerning what can and can not neering that the chemistry course to be offered in
be done. One example is that a student was told 1970-'71 for the engineering students would be a
that he could not take a certain course on an four credit hour course." This course would be
independent study basis because a directive had three hours of lecture plus one hour of recitation
been issued by that college's dean prohibiting it. and an optional hour of laboratory. They added
This did not seem right to the student, so he made that there was a distinct possibility that unless the
an appointment to see that dean. Upon talking to course would be a three quarter sequence, the
the dean the student found out that the dean had Chemistry Department might not offer to teach it.
said that no professor could be forced to give a This amounted to an ultimatum delivered by the
course on independent study. Armed with this Chemistry Department to the College of Engi-
information, he went back to the department neering with the Engineering College having the
which taught the course and told them his findings. option to take it or leave it. Since the Engineering
They were quite willing to give the course on College does not have the faculty available to teach
independent study if permitted to do so. They freshman chemistry, they had to accept the pro-
were, and they did. Again much time and effort posal. This required an adjustment in their pro-
were wasted because of the lack of communication posed freshman-sophomore curriculum. They were
between colleges. The college offering the course now forced to have twelve hours of chemistry
did not actually realize what indenendent study instead of eight, which conflicts with the proposal
entailed, and they reacted hesitantly toward ac- to lessen the load for freshmen. The faculty passed
cepting it due to their lack of information about it. this along with the other changes because they had
A formal means of communication which informed no choice. In this case the lack of inter-college
the affected colleges could have averted any cooperation and coordination dictated to one
misunderstandings. college what they had to offer to their students.

One of the more flagrant abuses of inter-college The College of Engineering has passed a progres-
cooperation has come up recently between the sive and realistic new program for its humanities
College of Engineering and the Chemistry Depart- and social science requirements. But, since these
mente The Chemistry Department teaches the courses are taught by other colleges, the implemen-
freshman engineering chemistry course. This is a tation of this program is at the mercy of the other
three quarter sequence of three credit hour courses colleges. Once again the problem in establishing a
with a separate credit hour each quarter for a meaningful, cohesive program is going to be ham-
laboratory. The College of Engineering has just pered by the necessity of inter-college negotiations.
completed a study of the freshman and sophomore The lack of a formal means of communication will
curricula. The decision reached from this study was probably be the biggest stumbling block in getting
to reduce the number of credit hours to a more this program implemented. This is extremely un-
normal academic load. This included a decrease in fortunate, beacuse the program is an excellent one.
the number of hours of chemistry as well as in The problem of inter-college affairs will continue
most other courses. The first proposal called for until some formal means is established to alleviate
two quarters of chemistry of four credit hours each it. As long as no means for inter-college communi-
and the elimination of the laboratory. This was in cation exists, the University's right hand will not

know what its left hand is doing.
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Dear Editor,

If I were interested in social justice, I would
become a humanitarian not an engineer.

1. moore

EDITOR'S NOTE: This column is open to anyone
at the University, whether he is a student or
faculty member, in or out of the College of Engi-
neering. Letters may be concerned with anything
you feel our readership would be interested in.
All letters must be signed, but names will be
withheld on request, Please also include your or-
ganizational affiliation. Address them to:

Ed-itor, The Coopera-tive Engineer
Room 114, Baldwin Hall
Untversity of Cincinnati
Cincinnati, Ohio 45219
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It's tempting for a company to stockpile good people.
Keep them puttering away at something or other. Often
for months.

But we think that's an awful waste of time. At the crucial
point in your career. The beginning.
_ So, the day you start working for Celanese is the day you
start a productive, meaningful career. No long training pro-
grams. No red tape. You'll learn the job as you advance in
it. And you'll advance just as fast as you'll let us move you
along. Frankly, our plans for the future won't let us waste
talented people by keeping them stuck in a slot.

If you have a degree in chemistry.chemical or mechanical
engineering, industrial engineering or accounting, we have
a lot to offer you. like interesting projects. Rewards based
solely on performance. How far you go, of course, depends
a lot on you. On your ability, imagination, and a little plain
hard work.

If this sounds like a company you'd like to work for,
please write to: John Kuhn,Manager of University Relations,
522 Fifth Avenue, New York.N, Y. 10036.

~--'I:i

CELANESE
An equal opportunity employer



What Is Bio- medical Engineering?
Bio-medical engineering is one of the most rapidly expanding fields of
technology. Here is an introduction to the types of work engineers can do in
the medical sciences.

Bill Petterson ChE '70

If a man on the street were to list the common Although the "space age" has greatly promoted
applications of engineering, the medical sciences the development and recognition of biomedical
would probably be very low on the list if they were engineering, this new field is definitely not a
present at all. This would be an error caused by an product of aerospace programs. Areas of the body
outdated concept of engineering. The truth is that such as the heart were undergoing engineering
engineering is becoming increasingly involved in analysis for many years prior to the influence of
medicine at both the patient and research levels. space. Now a list of the areas under investigation
For the patient new equipment is being designed would include almost every part of the body.
and produced to diagnose and treat disease. In Blood is being analyzed from the points of view of
medical research the merits of the engineering fluid flow in arteries and its function as a medium
methods of analysis are being realized more and for many chemical reactions which are essential to
more. life. The eyes and visual responce, the ears and

The field of biomedical engineering is rather hearing, and the arms and legs and their mechanics
new, for it might be said that it came with the are also being investigated. In all these applications
"space age." When Russia first put a dog in space and many more, engineers are working to advance
they began what was to be a progression of medical technology.
increasingly complex medical experiments, which Biomedical engineering is not just developing in
required engineering technology to perform. Today the pure scientific realms. It is also growing at a
we hear of the bio-medical sensors which caused rapid rate in industry as large conglomerates such
skin problems for the Apollo XII astronauts. In as General Electric, Litton Industries and North
both cases the monitoring of important life pro- American Rockwell are becoming involved in this
cesses was involved. Methods similar to those used field. In addition numerous small companies are
with the astronauts are now being used to monitor being founded upon biomedical engineering tech-
the health status of heart patients in hospital nology. Stock analysts also realize the potential of
intensive care units. In all these cases engineers are this field and point toward companies involved in
required to develop the electronic systems neces- it as growing concerns and good investments.
sary to accumulate and analyze the extensive Biomedical engineering is definitely a rapidly ex-
medical data obtained. panding field.

Bill Petterson, Corresponding Secretary of the Engineering Tribunal in addition to being
on the Cooperative Engineer staff, is a senior in Chemical Engineering. His senior research
project is in the realm of biomedical engineering, dealing with the application of polymers
in the human body. Outside of school, Bill's interests extend to tennis, golf and camping.
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Research in ophthalmology. Investigation of pupilar response to object
movement to and from the eye. This research is conducted by Dr. Stanley
Day of the Department of Electrical Engineering.

ENGINEERING MEDICINE OR
MEDICAL ENGINEERING?

It would be incorrect to assume that engineers
are participating alone in biomedical engineering.
Medical doctors are equally involved in this new
interdisciplinary venture. The physician and sur-
geon are the key individuals in the practical aspects
of the work. They are the ones who know best the
intricacies of the human body and its operation.
They also understand best the problems that exist
in the diagnosis and treatment of disease and can
best determine the applicability of the theoretical
information supplied by a research engineer. In the
past the medical doctor performed both the
research and application functions successfully.
However, in this day of rapidly advancing tech-
nology one man cannot perform all functions well.
Thus the need for a team is created.

The importance of the engineer's role on the
team is not immediately obvious. It is he who uses
his training to analyze a particular process and
determines if it is amenable to mathematical
representation and generalization. The under-
standing of principles of momentum and mass
transfer and of mechanics in addition to a general
background in advanced rna thema tics is necessary
for the complete understanding of a human organ
or process and its corresponding malfunctions.

January, 1970

Also advanced knowledge in electronics is neces-
sary to design instruments for monitoring and
analyzing life processes. The engineer thus supplies
important technology to the knowledge of human
physiology provided by the medical doctor.

BIOMEDICAL ENGINEERING EDUCATION

A major problem in biomedical engineering
research is inter-disciplinary cooperation and
communication. Educational programs are pres-
ently being developed to solve this problem. These
programs generally fall into one of two categories.
The first and most common type is designed for
the graduate engineer interested in biomedical
engineering. He is provided the opportunity to
acquire knowledge of physiological systems and
other medical sciences at the same time he is
advancing his knowledge in a particular phase of
engineering. The second program is designed to
provide the medical doctor or life scientist with a
working knowledge of engineering methods of
analysis. Both programs are extensive enough for
the student to work independently or as part of a
team upon completion of the doctrate degree
requirements. As is indicated above most programs
that now exist are on the graduate level.
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The University of Cincinnati with its long student the utmost flexibility to match the pro-
history of medical research will initiate a formal gram to his desires.
graduate program in biomedical engineering next The areas of research open to prospective
fall. This is a result of extensive interest in this area biomedical engineering students at the University
by many Engineering College, Medical School and of Cincinnati are quite extensive. In the Engi-
other science faculty. The interests of these profes- neering College advanced research is presently
sors had created an informal program in biomedical being conducted in ophthalmology, blood oxygen-
engineering over the past few years, in which ation, and the characteristics of heart sounds. In
students obtained training in the life sciences above the Medical College the research opportunities are
meeting the requirements of the departments in very numerous including such far reaching areas as
which they were enrolled. cardiology, dermatology and medical applications

The new formal program will be designed of lasers.
primarily for engineering students although medi- By virture of the flexibility designed into the
cal doctors and science majors can be molded into program and the very high degree of development
it. The engineering student interested in biomedical the existing biomedical engineering research pro-
engineering would devote approximately three- grams have already undergone, it appears that the
fourths of his time toward advancing his knowledge new University of Cincinnati Biomedical Engi-
in his specific engineering field (Le., chemical, neering Program will be excellent. The creation of
electrical, etc.) and the remaining quarter toward such programs is necessary for both future medical
the medical sciences. His research opportunities are research and public health. It would only be
open to both the engineering and medical colleges. reasonable that the University of Cincinnati, with
There are very few set requirements in the program its outstanding medical research record, would
as it now exists with the intention of allowing a develop a quality program in this important new

inter-disciplinary field. e
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gineering degree to good use,
see our recruiter when he visits
your campus. Or contact Mr. Rob-
ert Farmer, College Recruiting
Department, Ford Motor Com-
pany, American Road, Dearborn,
Michigan 48121. An equal oppor-
tunityemployer.

What keeps dynamic young
engineers like Jim Bregi and Jeff Quick

at Ford Motor Company?

"They tell us to do it ... not how to do it!"

"The real world is out here," says
Jeffrey Quick, Product Design
Engineer in our High Perform-
ance Engine Department. "These
aren't academic problems ... not
when you've got someone waiting
for a solution!"

"My job is to make Jeff's de-
signs work," says Jim Bregi,
Manufacturing Engineer at the
Dearborn Specialty Foundry.
"Between us, we have a lot of
responsibility, but that's what
makes this job so challenging."
After only three years with Ford
Motor Company, Jim is Super-
visor of Foundry Facilities with a
section of eight people working
for him ... including three gradu-

ate engineers. His day might in-
clude anything from solving a
problem in thermo-dynamics to
helping hire a new engineer. "I
don't know of another job that
would have allowed me to move
ahead as fast as this one."

"They're completely flexible,"
says Jeff. "Whether it comes to
trying something new or chang-
ing job assignments. You get to
playa part in your own destiny. I
see people getting ahead fast ...
1 wouldn't be here unless I were
sure 1 could, too."

There are opportunities to
"move ahead" in every field of
engineering at Ford Motor Com-
pany. If you want to put your en- ... has a better idea



The Next 30 Years - Which Way?
Is our technology so advanced that it is beginning to control society rather
than contribute to it? Maybe the civilization of the twenty-first century can
be predicted from some of today 's trends and problems.

Michael Hansen AsE '70

"We're traveling fast from a dream of the past to at the present. One of these is the rearrangment of
the Brave New World ... " I wonder if Steve Miller chromosomes - the biological entity which is
realized just how fast we were traveling, and the accountable for our sex, our appearance, and some
reference to Aldous Huxley's infamous Brave New of our hereditary personality traits; another is
World is at first displeasing to our ears. Actually, controlling the brains of certain animals through
you might say there is a world of difference calculated radio wave transmissions - a process
between Steve Miller's totally new way of living in which reasonably could be adpated for use on the
which " ... nothing will last that comes from the human animal. In the future, who will check those
past," and Aldous Huxley's hyper-evolutionized who seem 'to be capable of possessing such awe-
society where knowledge gained in the past is used some power?
by a select few to mechanically shape the future; Assuming people are still people and not robots,
identity no longer carries a meaning. By 1999, they must be educated and fed. But education is
probably neither of these extreme conditions will already a problem due to sheer numbers, and the
exist, but what will be the trend? To which pole availability of food is slowly becoming a worry of
will society eventually be drawn? A fair prediction some clairvoyants. If society as we know it is to
can be made from a close scrutiny of today's survive, these basic necessities must be taken care
trends. of first. As far as education is concerned, steps

From birth today's movement is toward planned have already been taken to alleviate some of the
parenthood, except of course, in the Catholic crowded conditions in the classrooms, such as
Church - an organization noted for slow change. closed circuit television and computer-administered
The need for controlling the population is easily courses. There is an unwelcome tradeoff here
recognizable when one studies the problems of between the kind of personal attention one might
India, or China, or for that matter, New York City. receive from an intimate classroom experience and
An overcrowded city is one thing; an overcrowded the process of grinding out a "mass produced"
country is entirely another; but an overcrowded student; perhaps in the future, a person might have
world is a concept most of us don't even like to to work even harder than he does today to
imagine. Also, in the next thirty years, people will convince himself that he has an individuality. As
be living longer due to inevitable advances in the far as this individual's diet is concerned, it might
field of medicine - another indictment for a consist of the latest produce of "ocean fanning,"
system of planned birth. However, medical and which is already being studied. Algae or sea moss
biological studies present a great potential danger are not the most appetizing of foods, but then we
as evidenced by some experiments being performed don't live in 1999 ... yet.

Michael Hansen is a senior aerospace engineer from Edison, New Jersey. He attended high
school at St. Joseph's High School in Metuchen, New Jersey, where his major interest was
simply graduating. He came to the University of Cincinnati for architecture, the co-op
program, and to get away from home; after only two weeks, impressed by none of the
three, he switched his major to aerospace engineering because to his 19-year old brain it
sounded "cool,"
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TRANSPORTATION IS A PROBLEM

And how will all these people get from one place
to another without stepping on each other's feet?
One could claim with admirable accuracy that we
can't even travel today without getting in each
other's way. The limited access primary highways
still have their exits running into secondary roads
where the primary bottlenecks occur causing sec-
ondary bottlenecks on the primary highways. The
traffic problem that exists in the concentrated
areas of our population is a riddle, which traffic
engineers have been unable to effectively solve by
conventional methods. A number of unconven-
tional approaches have been proposed. One calls
for a system of roadways which works much like
the cable car system in San Francisco, except on a
larger and faster scale; a specially designed vehicle
would be towed along by the moving part of the
roadway and automatically switched to a new
conveyor which would take you to your pin-
pointed destination. A model of this system was
exhibited at the Museum of Science and Industry
in Chicago. A somewhat less unconventional ap-
proach calls for an electric powered vehicle much
smaller than the Detroiters of today that would
run on specially built roadways, primarily for
commuter use. When automobiles were first in-
vented, it was everyone's right to own one. As
technology increased and cars became faster and
more dangerous, owning a car became a privilege.
Will the situation exist one day when owning a
passenger car will be as involved as owning a
passenger aircraft is today? And speaking of
aircraft, they are far from immune to traffic
problems. But aircraft are unique in the fact that
they not only cause their own air traffic, they
create traffic on the ground. One cannot envy the
airport designers of the future who will have giant
"jumbo jets" and super deluxe SST's to contend
with. "Esquire Magazine" featured the airport of
the future as a series of underground mazes of mass
transportation for people and baggage alike. Until
the present, architects have basically built out or
built up; for the future, digging holes seems to be
in vogue.

Also burrowing in might be an excellent way of
escaping all the polluted air, but this method isn't
very tasteful. An acceptable purge must be con-
jured for the curse which haunts our atmosphere
and our water. The fight against pollution has only
begun; in the next thirty years, it will probably
become a science in itself. The study of how
society can use the waste products which it is so
adept at producing is more than challenging, it is
essential to the survival of most living organisms as
we know them, including the fittest homo sapiens.
Special filters on cars, smoke stacks, etc. are doing
their level best at keeping unwanted garbage from
the air, and chemical purification processes are at
work to clear some of our putrid waters. But the
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corrective and preventive measures taken to date
have practically gone unnoticed; people argue that
it is not yet economically feasible to deal with
pollution problems on a large scale. Will it every
become more economically feasible, and if so, will
it be too late?

The field of economics is something else again.
Currency seems to be losing its popularity every
day while the credit card is quickly becoming the
"new money." It is possible that within the next
thirty years one might sign for a purchase by
showing the friendly lady behind the counter his
financial identification card, of which he needs
only one, and from which information is fed into a
computer service; the output would be that par-
ticular individual's concise financial history. A
method very similar to this is practiced today in
large, chain department stores, the only difference
being that instead of one card there are a variety of
cards. On a larger scale, the economy will be
governed by expensive projects of slum clearance,
traffic control, pollution, education, and space
exploration. And if values are set in proper
alignment, the paranoiac four star general's request
for "just one more" air superiority nuclear bomber
might be denied in lieu of maybe another "giant
leap for all mankind. "

WILL THE ARTS SURVIVE?

The last matter to consider here, although
certainly not the least, is that of artistic culture. Is
there room for culture in a mechanized society
which seems to thrive on practicality? The answer
to this question lies with the individual. "Beauty is
in the eye of the beholder," this is true; but culture
encompasses more than just beauty, it is an
experience in life itself. When one studies a
sculpture by Henry Moore, a painting by Paul Klee,
a musical composition by Lennon and McCartney,
or a timeless work by William Shakespeare, he is
capable of sensing all that life has to offer -
something he might not attain by sitting behind a
desk for eight hours a day, five days a week
reducing electronic data. Culture is an essential
catalyst in any human society; history can bear this
out. If it dies, so does the society. If Dame Fortune
is in our favor, there will always be people who
won't lose sight of life - no matter what is in their
way.

After looking at the trends in the major aspects
of modern living, it is a foregone conclusion that in
the next thirty 'years American society will be
closer to the Aldous Huxley side of the Brave New
World rather than the Steve Miller side. One should
not underestimate the course of change even in a
highly established system .such as this. Man is
slowly attempting to rule the Nature which has
ruled him since the beginning of his time; and as
one looks further into the future, he might
wonder, as I do, who will win the struggle. J5I
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At Pratt & Whitney Aircraft "ceiling and visibility unlimited" is not just an expression. For example,
the President of our parent corporation joined P&WA only two years after receiving an engineering
degree. The preceding President, now Chairman, never worked for any other company. The current
President of P&WA started in our engineering department as an experimental engineer and moved
up to his present position. In fact, the majority of our senior officers all have one thing in common-
degrees in an engineering or scientific field.

To insure CAVU*, we select our engineers and scientists carefully. Motivate them well. Give them
the equipment and facilities only a leader can provide. Offer them company-paid, graduate educa-
tion opportunities. Encourage them to push into fields that have 'not been explored before. Keep
them reaching for a little bit more responsibility than they can manage. Reward them well when
they do manage it.

Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL • AERONAUTICAL • ELECTRICAL •
CHEMICAL. CIVIL. MARINE. INDUSTRIAL ENGINEERING. PHYSICS. CHEMISTRY. METAL-
LURGY • MATERIALS SCIENCE. CERAMICS. MATHEMATICS. STATISTICS • COMPUTER
SCIENCE. ENGINEERING SCIENCE. ENGINEERING MECHANICS.

'Consult your college placement officer-or write Mr. William L. Stoner, Engineering Department,
Pratt & Whitney Aircraft, East Hartford, Connecticut 06108.

CAVU* might also mean full utilization of your technical skills through a wide range of challenging
programs which include jet engines for the.•newest military and commercial aircraft, gas turbines for
industrial and marine use, rocket engines for space programs, fuel cells for spacevehicles and terrestrial
uses, and other advanced systems.

Pratt &Whitney Rircraft DIVISION OF UNITED ~RAFT CORPORATION

EAST HARTFORD AND MIDDLETOWN, CONNECTICUT R
WEST PALM BEACH, FLORIDA An Equa' Opportunity Employe,

:CEILING
AND VISIBILITY
UNLIMITED



Ever Hear
a Mosquito

Cough?



Thanks to more effective bug sprays, mos-
quitoes all over the United States are cough-
ing their last-in public places, fraternity

houses, swamp land.
Ten thousand other pesky and destructive

pests are also being wiped out.
And the thing that's knocking them dead

is a chemical agent derived from the fragile
Pyrethrum daisy found on the equatorial pla-
teaus of Ecuador and Africa.

The extracts are pyrethrins. With these we
make Pyrenonew, now found in nearly every
major brand of aerosol. Pyre none is one of

more than 300 chemicals manufactured by

FMC Corporation.
Thanks to Pyrenone, you can give your

room a spritz at exam time. And put all the
mosquitoes out of their misery, without put-
ting you out of yours.

You might gather from all this that we're
a chemical company.

Well, yes and no.
As one of the nation's top 70 corporations,

we're one of the largest manufacturers of
chemicals in the U.S.

But we also make synthetic fibers, power
shovels, harvesting machines, marine vessels,
food processing equipment, lawnmowers, fire
engines ... altogether over 10,000 different
products vital to our way of life.

We have a stake in the betterment and well-
being of people the world over. If that's your
goal, too, we have something in common.

For our descriptive brochure "Careers with
FMC;' write to FMC Corporation, Box 760,
San Jose, California 95106. We are an equal
opportunity employer.

FMC CORPORATION
Putting ideas to work in Machinery;
Chemicals,Defense,Fibers & Films

'fmc



"Wanting more food from the "Machinery made of materials that "Nickel maraging steel enabled ~A

ocean is one thing. Getting will last. Reliable materials priced lockheed's Deep Quest to d!ve to a .
• • " • reasonably enough to make large, record depth of 8,310 feet withstanding ~
It IS another, says Art Tuthill intricate machinery self-sufficient and fantastic pressure and stress.
of International Nickel. financially practical. "Copper nickels have made "

"That's my job at International desalination possible at reasonable costs.
"Extracting food from the ocean in Nickel," says Tuthill. "Working with the And are beginning to find a home in all

large quantities takes special machinery. marine industry, interpreting their needs kinds of boats that work the sea. Fightin~
"Special machinery to get the food. to our researchers. In an effort to develop hard against salt water corrosion.
"Special machinery to process the special materials that will resist the sea's "And special grades of-stainless stee

food. extreme pressures and corrosion. assure the sanitary conditions necessary
"Special machinery to transport the "We already have alloys of copper for processing the catch. .~

food. and nickel, nickel alloy steels and certain "We have the materials now. And
"And most important, special stainless steels, that fulfill these the faster they're made into machines the

machinery that can stand up to the sea. requirements.' sea can't destroy, the faster the relief

Machines the sea can't destroy -.



tctrthe one billion underfed people of
the world."~

Nickel helps other metals resist heat, Make iron pellets for steel. Convert smoke
cold, impact, pressure, abrasion, in our stacks to chemicals for other
corrosion ... to advance engineering in industries. On sand left from processing
vital fields-power, desalination, ore, we grow meadows of hay.
electronics, transportation, aerospace. We are explorers. We're in 18

We're doing everything we can to countries. Miners, researchers, market
produce more nickel. Searching around builders-we bring opportunity to
the world-Indonesia, Australia, underdeveloped lands, new technologies,
Guatemala, Canada. We've found ways new payrolls, new tax income. Nickel in
to extract nickel from ores thought the ground is useless.We put it to work.
too poor to mine a few years ago.

We count our blessings and respect INTERNATIONAL N leKEl
our surroundings. From nickel ores, we
recover platinum, palladium, twelve
other commercially useful elements.



Engine Charlie's

Winter Warmer

Ann Springer

Engine Charlie's new love is Ann Springer, a
University College freshman from Upper Arlington,
Ohio. Ann has served on fashion boards for several
Columbus department stores, and she enjoys draw-
ing in the form of fashion illustration. Ann has also
done volunteer work in hospitals, and she hopes to
pursue her interest in people by studying for a
career in social work. In her leisure time, she likes
skiing, horseback riding, dancing, and "just meet-
ing people. "
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U.C.'S BiD-Medical Engineering Program
The graduate faculties of the College of Engineering and the College of
Medicine have approved this program for bio-medical engineering studies.

University. It has the approval of the faculty and
deans of these colleges.

EXPLANATION OF FLOW CHART

(A) Phase I
(1) Interested Student:

Most students of Biomedical Engineering
are expected to come from engineering. Alter-
nately some students might come from Bio-
logical Sciences, Quantitative Sciences such as
Physics and Chemistry, and from Medical
Sciences including students with M.D. de-
grees. F or students coming from Biological,
Quantitative, or Medical Sciences, special ar-
rangements have to be made to fit the student
into the program. The requirements have to
be similar to the ones outlined below, but
with greater emphasis on tutorial engineering
instruction and on basic engineering courses.

The following specific outline of a Bio-
medical Engineering program applies to engi-
neering students only:

An interested engineering student must
posses either a bachelor or master's degree in
engineering, chemical engineering, metallur-
gical engineering, or appropriate engineering
degree. It is understood that each student
would be working toward a Ph. D. degree in
one of two programs:

(a) BS - Ph. D. with a minimum of 3
years full time graduate study and a
minimum of 135 gr. credits of which
36 gr. credits is allotted for a disser-
tation. A masters' thesis is not
required. The program may be termi-
nated at the masters' degree level if
the Biomedical Engineering Commit-
tee, or the student's Department, or
the student deems it necessary.

(b) MS - Ph. D. with a minimum of 2
years full time graduate study and a
minimum of 90 gr. credits above the
masters' level credits of which 36 gr.
credits are allotted for a dissertation.

Continued on Pg. 34
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In the past few years, the need has become
apparent for engineers who are capable by training
and experience to bring the extraordinary progress
in engineering and the sciences to bear on the
problems of health, public and individual. Such
engineers require a backgroundin both engineering
and life sciences. There are presently a number of
students at the University of Cincinnati who are
interested and active in this interdisciplinary field.
It is the object of this proposal to create a
framework for an orderly development of pro-
grams of study, and to facilitate the co-operation
of the Colleges of Engineering and Medicine which
is necessary in order to provide a satisfactory
education for interested students.

Bio-Engineering programs are in existence in a
large number of Universities. The establishment of
such programs is encouraged by the National
Institutes of Health, and substantial federal sup-
port is directed into this field.

It is anticipated that the majority of students in
this program will be drawn from the pool of
engineering graduates, by extrapolation from the
experience of other bio-engineering groups. But the
proposed program is designed in such a way that
students with a background in the life sciences will
not be excluded. The attached flow chart shows
that the student interested in bio-engineering will
be admitted by one of the departments who
participate in this program. He will therefore have
to satisfy the admission requirements of this
particular department, which, in turn, will have the
primary responsibility for his individual program,
and will grant the degree. The attached proposal
also shows a list of courses from which the student
and his advisors will form an individual program of
study. The committee feels that, at this time, no
special courses for bio-engineers should be intro-
duced. Later when sufficient experience has
accumulated the development of special courses
might be considered. In general, it is our intention
to keep the program as flexible and individualized
as possible.

The proposal was discussed and approved by the
sub-committees on bio-medical engineering of the
College of Engineering and of Medicine, and by the
Committee for Bio-Medical Engineering of the



Bio-Medical Engineering Student Flow Chart
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Continued from Pg, 32

(2) All student inquiries would be for-
warded to a biomedical engineering admis-
sions coordinator. This coordinator will be
appointed by the chairman of the Biomedical
Engineering Committee with the concurrence
of the Committee. The biomedical engi-
neering admissions coordinator will forward
such applications to the
(3) chairman of the graduate admissions
committee in the department most appro-
priate for the students interest.

(B) Phase II
Once the particular engineering depart-

ment has a student application it would
determine if the student would be acceptable
or unacceptable into that department's doc-
toral program. Should the student be accept-
able for doctoral study, the application is
forwarded to one of the indicated members of
the Biomedical Engineering Committee.
(4) This member of the Biomedical Engi-
neering Committee would in turn, present the
student's application to the entire committee.

Phase III
(5) The accepted student would now be
assigned two advisors: an engineering advisor
from his major department and a bio-medical
engineering committee representative. These
two functions cannot be represented by the
same man. The first job of these two advisors
will be to find a medical researcher or
clinician with research interest similar to that
of the student.

(C)

(6) To find such a medical advisor, the
student's interests, educational background,
and job experience would be summarized and
submitted to each medical researcher and
clinician who has expressed an interest in
participating in the Biomedical Engineering
program. If a medical man would feel that he
has a research area that might interest the
student, he would either submit a written
summary of the research possibilities or invite
the student to discuss such possibilities. Hope-
fully, the student then, would have a choice
of several medical men to work with. The
choice would be made by the student with
the advice of his engineering advisor and the
Biomedical Committee representative.
(7) At this point, the student now has 3
advisors: an engineering department advisor, a
medical advisor, and a Biomedical Engineering
representative. Each one of these functions
has to be represented by a different faculty
member. This group of three men would serve
as the AD VISOR Y COMMITTEE for this
student. The engineering department advisor
will act as chairman of the Committee whose
members can be changed if the need arises.
(8) The student would receive funding, in-
cluding tuition, in the form of a fellowship or
a traineeship in amounts comparable to the
support other graduate students receive in the
basic science departments of the Medical
College. The engineering and medical depart-
ments in question would make equipment
that they possess for student research avail-
able for the interdisciplinary research pro-
gram. A fund should also be established to
supply the student with equipment not pos-
sessed by these departments.
(9) The student would spend the first sum-
mer and probably subsequent summers with
his medical advisor learning important basic
material of immediate and related research
interest. This is part of his tutorial medical
instruction. (See 10C).
(10) The student's formal curriculum would
be organized around 3 major areas: a) engi-
neering courses, b) medical courses, and c)
tutorial medical instruction. The time allotted
for these activities and the credit hours
assigned in the following tables are the bare
minimum and cover just the requirements of
the Graduate School bulletin for the Doctor-
ate degree. The student's Advisory Committee
is expected to supplement course require-
ments in areas in which the student needs
instruction.

(a) The assigned Engineering Courses are
in accord with existing doctoral pro-
grams in Engineering.
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student's medical and biological
background. The student can receive
credit under this heading for activi-
ties listed in the flow chart under
#9.

(D) Phase IV:
(11) The student would be expected to fulfil
at the appropriate time his language require-
ments and to pass his comprehensive examina-
tions. The comprehensive examinations will
be organized by his Advisory Committee in
concurrence with the Biomedical Engineering
Committee and the Engineering Department
responsible for his degree and will include
subjects covered in his curriculum.
(12) The student, guided by his Advisory
Committee, will present a dissertation pro-
posal at a seminar attended by those medical
and engineering departments having an inter-
est in the student. Those attending the
seminar would be asked to judge whether the
research is meritorious or not.
(13) Before submission of the final form of
the dissertation the student is expected to
present the major findings of his thesis re-
search to a seminar arranged in a similar
fashion as described in (12).

The finished dissertation will be sub-
mitted to the Engineering Department in
question for acceptance.

DESCRIPTION OF COURSES

The courses to be taken by the bio-medical
engineering student can be divided into two cate-
gories. The, first category consist of the course
requirements of his major engineering department.

(b) Medical Courses:
The selection of Medical Courses has
to be tailored to the specific needs
and the individual biological back-
ground of the engineering student.
F or this reason the "Biomedical"
part of the curriculum has to be
custom-made by the Advisory Com-
mittee for each student. There are
basically 2 types of medical courses
offered within the Medical College:
I) the basic science courses and
some clinical specialty courses in the
medical curriculum, mainly in Anat-
om y , Biochemistry, Physiology,
Pharmacology, Microbiology, Path-
ology, and Radiobiology; and 2) the
graduate courses of the Departments
of the Medical College listed in the
Graduate School Bulletin.
The Advisory Committee with the
concurrence of the Departments in
question will assign courses to the
student. These courses mayor may
not carry credit, depending on the
decision of the Advisory Committee
and the Department offering the
course.

(c) Tutorial Medical Instruction:
This activity enables the medical
advisor to personally supplement the
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A description of these courses is listed in the mammalian metabolism, metabolic control mech-
approved graduate programs of these departments. anisms, biochemical genetics, vitamins and hor-

The second category are the medical course mones. 7 cr.
requirem~nts which eac~ of the bio-me~ical stu- General Physiology
dents will have to satisfy. The com.mlttee has A lecture and laboratory course illustrating
reached a consensus tha~ the following c~u~ses the concepts and experiments upon which rests our
~ould be a .most appropriate, but not restrictive, present knowledge of the function of subcellular
list from WhICh the selection could be made: organelles, cells, times, organs, organ systems, and
Microscopic Anatomy the whole animal. 14 cr.

The normal microscopic structure of cells and Medical Genetics
tissues and organs of the human body. 10 cr. A series of lectures in the basic principles of
Human Embryology genetics, the chemical nature of genetic material,

A series of lectures designed to elevate the and clinical problems related to genetics. 2 cr.
student from chick and pig development to that of Clinical-Basic Science Correlation Seminars
the h~ma~, .and to ~cquaint him with anomalies Clinical problems are discussed in depth by a
found In clinical practice. I cr. panel drawn from both the basic science and the
Biome tries clinical fields. The sessions serve to promote broad

Lectures, demonstrations, exercises on the understanding of problems which are common to
statistical analysis of biological problems, with many clinical disciplines. The approach is inter-
special emphasis on experimental design and the disciplinary, and emphasis is placed on current
use of the computer.Disease dynamics and epider- concepts. No credits.
mology methods. 2 cr. Biological Chemistry Laboratory
Biological Chemistry Experiments dealing with selected aspects of

Lectures on the physical chemistry of bio- enzymology and cellular and mammalian metab-
logical fluids including the respiratory function and olism. The experiments involve instrumentation
neutrality regulation of blood, chemistry' of pro- -and- methodology currently used in research. In
teins and enzymes, bioenergetics, cellular and addition, a wide range of elective laboratory work

is available. 7 cr. §

FREEDOM
OF SHAPE ...
One of the outstanding advantages
of Malleable Iron Castings
Casting is the simplest and most direct
wayofcreatingform and shape with metal.
Casting offers almost unlimited freedom
to the designer. A cast design is not re-
stricted by sizes or shapes of mill stock,
accessibility of tools, withdrawal allow-
ances for dies, or other limitations.
Complex shapes, interior cavities, and
streamlined contours, which would be
difficult or impossible to create with other
methods, are simple with a casting.

For instance, consider the complexity
of creating the dozens of teeth, lugs, holes
and collars on this pipe repair clamp. It

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING
CLEVELAND, OHIO 44115
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would be prohibitively expensive to pro-
duce by any method other than casting.
By using the casting process for economy,

-~-
and Malleable iron for strength and ducti-
lity, these clamps combine service and
value.

The design freedom made possible by

casting also helps to make parts stronger.
Metal components tolerate loads better
if they are designed to distribute stresses
efficiently. Sharp corners or other abrupt
sectional changes tend to restrict the
uniform distribution of these stresses.
The corner thus becomes a logical site
of fatigue failure. In a casting, it is a sim-
ple matter to round out corners, blend
sections and taper connecting members
to achieve a design which will distribute
stresses.

The illustration shows how stresses "set
up" at sharp corners. A much smoother
transfer of stresses was achieved when
this part was switched to a Malleable
casting (shown on the rjgh~t).





iefi
Doug Melhorn EE '73

Chuck Naegeli AsE '71

Mike Snead AsE '74

HUMANITIES AND SOCIAL SCIENCES
PROG RAM APPROVED

The May, 1969 issue of the Cooperative Engi-
neer reviewed the initial steps for the development
of a realistic and worthwhile structure for the
Humanities and Social Sciences Program. In view
of the then current dissatisfaction with the existing
program, an ad-hoc committee presented five
proposals to the Educational Council for examina-
tion. As a basis for evaluation, the committee
realized that the program should be designed to
prepare the engineering student for his role in
society by encouraging independent thought and
respect for learning in non-technical fields, and
instilling sound value judgements for the engineers
in our complex society.

Since then the original five proposals have
passed the Educational Council and on December 2

received the approval of the entire faculty. The
new program, as outlined below, will become a
part of the engineering curriculum.

1. An examination will be administered prior to
the freshman year to test the student's proficiency
in composition and reading comprehension. The
requirement of a nine credit hour freshman English
sequence may then be deleted for those students
who pass the test. In this way, students may be
able to avoid repetition of high school material and
take advanced courses.

2. A minimum of 30 credit hours of humanities
and social science courses will be required. Of
these, one half should be made up of six hour
sequences from three of the categories listed
below:

I. Literature, music, and art
II. Economics, political science, and history

III. Psychology, philosophy, and religion
IV. Foreign languages
V. Sociology, human geography, and an-

thropology
3. There will be established a Committee on

Humanities and Social Sciences to implement the
program described in proposal 2. Decisions regard-
ing the eligibility of certain courses and sequences
in any of the categories mentioned will be made by
this committee.

4. An examination will be administered and
credit offered for courses taken on an independent
study basis by students during their work quarters.
The advantage of this proposal is that the time
freed in the student's regular schedule could be
used to lighten his in-school load or to allow him
to elect to take additional courses while in school.

5. The pass-fail option will be continued for
humanities and social science courses. Under this
proposal a student may elect the pass-fail option
for:

I. any course whose number has the last
three digits higher than 300

II. the second and third course of any 200
sequence provided the student received a
grade of C or better in the first course of
the sequence.
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P. E. CREDIT FOR
EDUCATIONAL AND CO-OP EXPERIENCE

A total of eight calendar years of approved
education and/or experience are required for the
Professional Engineers license. Of these eight years
at least two must be of acceptable experience in
actual engineering practice.

It is now possible under a new ruling of the Ohio
Board of Registration for Professional Engineers to
receive full credit for all of the time spent in a
co-op program. To the V.C. student in the regular
5 year program this means you may receive up to 4
years 9 months educational and experience credit.

TAU BETA PI INITIATION

On December 6 Tau Beta Pi initiated a new
group of students into its membership. This group
includes:

Don Miklovic David Fee
Jon Bemfeld Roger Russell
Ken Bolt John Stolzenberg
Mike Stenzel Bruce Lyon
Ed Carl Pete Campbell
Jan Blasenak Richard Craycraft
Fred Banzhaf Martin McCarthy
Stephen Soule Tom Via
Phil Baker Roger Daugherty
Ron Seaman Chuck Naegeli
Students eligible for membership in Tau Beta Pi

are chosen from the top 5% of the junior class and
the top 20% of the senior class by the active
members of the organization. Selection is made on
the basis of scholarship and character.

ENGINEERING BALL

"A Frivolous Fantasy" is the theme of this
year's Engineering Ball. The date is February 28
from 9:00 PM to 1:00 AM. The site selected for
the semi-formal affair is Greenhills Country Club in
Forest Park. Entertainment will be provided by the

January, 1970

"New Lime," a popular rock group. Refreshments
will be served at the bar.

The dance is open to all University students, but
tickets will be distributed to engineering students
and faculty first. Tickets may be obtained from
Engineering Tribunal members. The cost is $3.50
per couple, and you are all cordially invited to
attend.

NEW UNDERGRADUATE ADVISORY COUNCIL

The structure of the Undergraduate Advisory
Council has been changed slightly. The council is
now made up of faculty members and Tribunal
presidents. About twelve sub-committees have
been formed to study various aspects of university
affairs. These sub-committees are not limited to
Tribunal presidents. It is hoped that these com-
mittees will be able to make specific recommen-
dations to Student Senate in regard to existing
problems in areas such as grading systems, minority
group affairs, community relations, and teacher-
student relations.
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FRESHMAN-SOPHOMORE CURRICULUM

CHANGES APPROVED

In the spring of 1969 the Educational Council,
now the CCUCC, was presented a series of recom-
mendations by a committee headed by Dr. Dale.
The recommendations concerned changes in the
freshman-sophomore curriculum, and they were
reviewed and revised during the summer. The
revised curriculum was passed by the Engineering
Faculty at their December 2 meeting.

The two major changes in the curriculum are the
reduction of total credit hours and the substitution
of a humanities or social science elective for
freshman English. The present chemistry course
has been divided into separate lecture and lab
courses. A recitation period has been added and
the lab has been made a departmental option. The
present freshman math 170 (mathematical analy-
sis) has been eliminated and math 221 (calculus)
has been expanded to five credit hours each
quarter.

The new freshman-sophomore curriculum looks
like this:

FRESHMAN YEAR -

Autumm Winter Spring
Math 221 5 Math 222 5 Math 223 5
H-S option 3 H-S option 3 H-S option 3
Eng. Anal. I 3 Eng. Anal. II 3 Mech I 4
Chern. I 4 Prof. Prac. 1 Chern. III 4
Chern. Lab I 1 Chern. II 4 Chern. Lab III 1

(departmental option) Chern. Lab II (departmental option)
(departmen tal option)

15-16 16-17 16-17

SOPHOMORE YEAR -

Summer - Autumn Winter - Spring
Math 224 5 Math 273 5
H-S option 3 H-S option 3

{ Compo Science (3)}) { Camp. Science (3) }
andEn. Sc. (3) (6 and En. Sc. (3) (6)
or Physics (5) or Physics (5)

Mech II 4 Dept. Selected course 3- 4

17-18 16-18
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Let me t e
ua-way

from all this.

Away from indecision. From confusion. Away to Allison Divi- dreamed about. Projects that extend far into the future.
sion of General Motors. Where young aerospace engineers Not a here-today-gone-tomorrow atmosphere. At Allison, the
become first team varsity. On a winning team. work's here today, and here to stay.
In case you haven't heard, Allison is where everything is So come on along. You've worked hard for that degree.
happening right now. There's an entire family of gas turbine Don't waste it. Go where it'll do you the most good. Write
engines for you to work on. Turbofan. Turbojet. Turboprop. J. R. Durell, Scientific Placement, Dept. 233, Allison Division
Turboshaft. New and exciting projects. The kind you've of General Motors, Indianapolis, Indiana 46206.

Allison.
An equal opportunity employer M/F



A Freshman's Guide To Labs
Laboratory experience is part of the basic curriculum in all fields of
engineering study. In order that the student may be aided in grasping the full
impact of his lab work, the following "User's Guide" has been prepared:

Pete Strange CE '72

1) The first task involved in the successful to perform the appropriate simple substitution (his
performance of a lab is to determine the experi- equipment for yours) and you are ready to forge
ment for the day. In recent years a game called ahead toward your goal.
"Stump the Student" has become more and more 3) Having set up your apparatus (which, by the
popular among graduate students. The rules of the way, usually also fulfills the requirements for a
game are simple; the graduate students play "Musi- mail order diploma in T.V. repair), you are ready
cal Rooms" with the discussion groups before each to proceed. It is now time to check your lab
lab, the object being that a large enough number of manual to find out which experiment you are
the students miss the explanation that the entire doing. By cross-referencing this material to a
class can be confused by whispered questions, no course schedule, you can at the same time deter-
matter how simple the material. mine approximately what week it is. Once you

(At this point a word of clarification is appro- have secured this information, you may begin to
priate concerning the "Lab Instructor". In order revolve, stir, pull, and otherwise manipulate the
not to cast this minority group in an unduly appropriate items to obtain values for the variables
unfavorable light, it should be noted that the of the experiment. (These variables and their
results- of studies done in the East, while not equations were presented during the "Stump the
conclusive, do point to the fact that at least 6 out Student" part of the lab.)
of 10 lab instructors polled had taken a course on Note:It is important for the student to realize at
the material covered in the labs, and that 9 out of this point that the answers obtained in your lab are
10 had at least a 15% knowledge of what was going obtained for the experience of learning and not as
on in the labs, an increment of instructors which is a rigorous mathematical treatment of the problem.
very. large when compared to the number of That is, the appropriate values for data can be
students who know what is going on.) calculated later as an aid to determining accuracy

2) Having established a favorable rapport with and as a means for getting a grade.
your lab instructor, you are now ready to step off 4) Leaving the lab with your experimental data,
the ledge and into the fascinating world of prac- you now approach that part of the laboratory
tical experience. Your first practical experience procedure known as the "Write-up", a careful
comes in assembling the equipment for the lab. mixture of originality, art, mathematics, and
This is best accomplished by the assimilation fudging. To begin the calculations for the lab, it is
method. Watch the groups around you, and best to obtain a set of calculations from a friend
chances are that each group will have at least one who has received an "A" in the course. This
piece of equipment that works. You now have only procedure! will allow a safe application of the
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"pencil rule", which states that the values for your 6) The only remaining part of your lab is the
write-up may be penciled in without undue fatigue necessary art work. One of the safest ways of
for body or brain. completing this requirement is to employ the rule

5) One of the most important tasks is that of of dissimilar similarities. This rule simply states
explaining the results obtained. This justification that if you have in your data two numbers of
need not be based on a rigorous determination of different value but with the same name, plot them.
cause and effect. It may be entirely possible to If you have followed this procedure carefully,
reconcile your results according to the laws of your lab is now complete and has been obtained
natural word functions, an application of which with a scientific basis in theory and a keen eye for
represents all error as a function of some basic nracticalitv.
human fallibility. (This law is also related to the
Principle of Original Sin.)

IIBut Ralph, you know that no lab is a guaranteed success!"
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An informal report on a few current projects at Shell. Some of them might seem like offbeat work
for an oil company. But this is a company that contributes broadly and significantly to society. A
company of experts that brings out the best in its engineering, scientific and business people.

------- Shell scientists ~ Up, up and away tailor-make products by reassem-
have come up with Space exploration bl ing hyd rocarbon molecules.
a vast improve- puts us in orbit, ..
ment over even too And . Ourmost Interesting development. , vice ver- Wh .
the most talented sa, via our high- en It comes to your. own de-

cow tail. It's called VAPONA@ in- strength hydro- velop.ment-so essential to our
secticide. A plastic strip impreg- gen peroxide pursultofexcellence-w~'rew?~k-
nated with it will kill flies in a cow _ monopropellant. Ing constantly to recognize, utilize
stall for up to three months. And Not to mention our 405* Catalyst, and help.~xpand your knowledge
V~PONA® ins:~ticid~ ?ombined which decomposes hydrazine a,nd abilities. We 'plan work as-
With CIODRIN Insecticide keeps rocket fuel without heat. Once out ~~gnment~, accordln~ly. We hold
cows fly-free 24 hours a day-even the re, 0 u rAE R 0 SHE L L ® In-house courses In. advanced
out in pastu~e. ~ive you ideas for GREASE-15lubricatesthewheels techn?logy a~d business, ~un
further applications? of progress in a tape system and te?hnlcal seminars, and 100 10-

high-gain antenna used to trans- reimburse career-re,lated college
mit pictures down to earth. On co~rses. ~~t we don t .stop there:-
terra firma, Shell epoxy resins we re strivinq ~o enrlc~ the ~I~
protect launch pads, ground con- f?r o~r professl~nals With act!vl-
trol equipment and missile con- ties like developing and teach~ng
trol centers that put th ings in orbit. advance.d cou rses, re~resentlng

Shell on Industry committees, and
company-wide internal consult-
ing assignments.

For information about openings
throughout Shell, sign at the
Placement Office for an interview
with our Representative, or write
to Dr. John Rae, Recruitment Rep-
resentative, Dept. E, The Shell
Companies, Box 2099, Houston,
Texas 77001.

Energy from under the sea
Shell is heading
into ever-deeper
waterinthesearch
for oil and natural
gas. We have de-
signed and installed permanent
drilling/production platforms as
tall as a 34-story building, with still
bigger structures in the works.
And we are researching other
means for extending our opera-
tions even further into the sea.
We are also searching on land in
16 states to help meet burgeoning
energy needs.

The name of the game
More gasoline per
barrel of crude oil
delights engi-
neers, scientists
and conservation- _
ists alike. Our new hydrocrackers
actually produce more than a
gallon of refined product from a
gallon of feed stock. And we are
using sophisticated techniques to

·Shell trademark

A company of experts
Shell Oil Company • Shell Chemical Company • Shell
Development Company • Shell Pipe line Corporation

An Equal Opportunity Empfoyer
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If IOU think
the Gas company

is a home for
the older 2eneration!'

your gap is snowing
This is an invitation to engineering graduates to join the young seek-and-
discover generation at Columbia Gas. Join the people who have made
Columbia one of the largest integrated natural gas systems in the country.

Our product is service-making one of nature's abundant sources of
energy more useful to man. We're the kind of company that gets involved
in advanced concepts of air and water pollution control, total living
environmental systems, oceanography, and fuel cells for the home.

We want young people with a sense of purpose who have engineering
and scientific know-how that can blossom into marketing, operations,
research in thermodynamics and industrial processes, gas
transmission and distribution engineering ... whatever turns you on

We're looking for people who will share our enthusiasm
for the glowing future of the world's most efficient fuel.
There's excitement and fulfillment ahead with Columbia Gas.

Join the gas-power generation.
Write, wire or phone collect to:
Director of Placement
Columbia Gas System Service Corp.
1600 Dublin Road,
Columbus, Ohio 43212
or to the Director of Placement
at any of the Columbia locations
listed.
COLUMBIA GAS SYSTEM SERVICE CORP.
120 East 41 st Street
New York, New York 10017

Charleston Group:
UNITED FUEL GAS COMPANY
1700 MacCorkle Avenue, S.E.
Charleston, West Virginia 25301

Columbus Group:
COLUMBIA GAS OF OHIO, INC.
99 North Front Street
Columbus, Ohio 43215

Pittsbu rgh G rou p:
COLUMB IA GAS OF PENNA., INC
800 Union Trust BUilding
Pittsburgh, Pennsylvania 15219

COLUMBIA GULF TRANSMISSION COMPANY
3805 West Alabama Avenue
Houston, Texas 77027

©{J[1,(1JJ U0U~D&
GAS ~W~lJ~[R0tJ

An Eaual Opportunity
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