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Who needs engineers?
After the statesmen, politicians; lawyers, educa-
tors, journalists, clergymen, sociologists, and
theorists have finished talking about.what should
be done, we turn it over to the engineers to do it.
Nothing, from the Pyramids to Apollo 16, would
have been built without them. Nothing important
tomorrow w.ill be built without you. So who needs
engineers? We do. Write to George Garvey,
Westinghouse Education Center, Pittsburgh,
Pennsylvania 15221. An equal opportunity employer

You can be sure ...if it's Westinghouse
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The Competitive Edge

How does it happen that on a given day a foot-
ball team rated as the underdog completely out-
plays and defeats an opponent which had been
heavily favored to win? Why are there schools
which consistantly compile winning records season
after season?

Generally the players are pretty much alike as
far as basic skills and knowledge of the fundamen-
tals of the sport are concerned. Yet there are teams
which do a much better job than "the field" and
are recognized for their outstanding performance.
High on the list of factors which are important in
their success is the attitude of the players; their
determination to achieve a winning result. Each
recognizes his responsibility as an opportunity to
help the team. Each puts forth his best effort in his
individual assignment. It's a case of WE CAN and
WE WILL.

The principles which produce a winning team
on the field also work as successfully in college. As
one of the leading cooperative schools in the na-
tion, others are out to surpass us. They are seeking
in every way they can, to take advantage of our
weaknesses.

Every student is on the first team. There are no
substitutes, no taxi squad, and one can be specta-
tors. No one can afford to just come to class, leave,
and study. We must be involved in the college.
There are plenty of things that aren't to our liking,
and just griping will not help. Get involved!! As a
team we must face up to our responsibilities with
the realization that we have to try harder than ever
in every thing we do. WE CAN, WE WILL because
WE MUST.

Brent Stiles ChE '75
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Letters to the Editor

EDITOR'S NOTE: This column is open to anyone
at the University, whether he is a student or fac-
ulty member, in or out of the College of Engineer-
ing. 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 organizational
affiliation. Address them to:

Editor, The Cooperative Engineer
Room 647, Baldwin Hall
University of Cincinnati
Cincinnati, Ohio 45219
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-WESTERN ELECTRIC REPORTS-

In developing the model at Western Electric's Engineering
Research Center, it was found that melting behavior can
be described by this formula which includes terms for
shear heating and conduction heating effects. Other models
were developed for temperature and pressure profiles.

Molding by the millions. Western Electric people produce some End of molding cycle. At this point, the screw is stationary
8 million phones a year. Molded plastic is used for housings and and heat is conducted into the plastic on the screw. After
many other parts. So there is a constant investigation into the the plastic solidifies, the mold is opened as shown. The
most effective way to use these materials. parts can then be ejected.

Solving the mysteries of molding with mathematics.

Even though plastics have been
around for many years, there's still a lot
to be learned about these versatile mate-
rials and their processing. So they are the
subject for continuing studies by our
engineers.

Some of their recent investigations
have brought forth new and highly useful
information about a relatively unexplored
area: the melting behavior of plastics in
the injection molding process.

One result of these studies is the
mathematical formula, or model, above.

The model helps us predict melting
behavior along the length of the injection
screw molding machine used to mold tele-
phone housings and other parts. Melting
.behavior is extremely important, because
plastic pellets should be completely
melted but not thermally decomposed
before injection into the mold.

This information on melting is then
used to investigate screw designs, operat-
ing conditions, machine sizes and plastic
properties. All of which is aimed at ob-
taining optimum processing techniques.

Predictions obtained from the mathe-
matical model have checked out closely

with experimental observations. So the
resulting screw designs are now under-
going evaluation by engineers at our
plants in Indianapolis and Shreveport.

Conclusion: For new designs and
materials, the model can help reduce the
development cost for new molded parts
and materials. For manufacturing current
products, operating costs can be reduced.

Perhaps most significant is that we're
getting information about molding tem-
peratures not available experimentally.
And many other types of information can
be obtained without the use of costly,
time-consuming experimental work.

The end result will be more efficient
plastic molding and therefore a better
product for the lowest possible cost .

---
Western Electric

We make things that bring people closer.



Adventures of Super Gear

In a small, dimly lit cubicle in a large dormi-
tory in a reputable university, a solitary figure was
slumped over his desk. A beam of bright light
illuminated the top of his desk and showed a litter
of papers, pencils, and books of a peculiar nature.
The student was intently manipulating an instru-
ment which was rather flat, narrow, and no more
than 10 inches long. Every now and then, he would
make strange markings on a sheet of paper. For
hours, the scene does not change except for an
intermittent journey to the pencil sharpener or to
reach for a new book. Finally, in the early hours of
the morning, our student with an expression of self
satisfaction glowing from his eyes prepares to retire
for the night.

But alas, my dear reader; forces unknown to
the student are already at work to destroy him.
For you see, our student is an Engineering student,
and no ordinary engineering student at that. Our
engineering student belongs to a rare breed who
miraculously manage to excel in their studies. They
never fail to "ace" their tests; they learn what
needs to be learned at all costs. But, enough of
that, there is a story about to unfold about this
particular engineering student which I think you
would like to hear. His name is Super Gear.

In a little cafe, only a short distance from the
domicle of the slumbering Super Gear, Super Stud
and Juicy Floocy were making wild gyrations to
the beat of the electric guitars. Suddenly a serious
expression came over Stud. "Juicy", he says,
"there's something I've got to talk to you about."
"You're kidding me," was her only reply. "No, I'm
serious. Now listen." At this point, the roar from
the band was completely deafening and I could
only speculate as to the meaning of the smirk on
Super Stud's face and the giggles which poured
from the smooth lips of the voluptuous beauty, as
they huddled together at a table in the darkest part
of the room ..

That very same night, an elderly, partially bald,
and fat man was having a fitful sleep. His mind was

spinning with things with which he was preoc-
cupied of late. But that was his job. His name is Sly
Ruler, and he's the Head of the College of Engi-
neering. "Well I'll just have to call a meeting of my
corps of teachers tomorrow morning;" he seemed
to mumble to himself. You see, so far only an insig-
nificant number of students (one-half) had fallen
by the wayside. He meant to get tough and it
meant that he had to crack down on his staff.

By mid-afternoon, the next day, Super Gear
had developed a few wrinkled lines on his brow.
Could it be his imagination, or was the work load
actually beginning to pick up. After, all twenty
problems in such assorted subjects as Heat Trans-
fer, Thermodynamics, and Electrical Networks
were a little more than he was accustomed to -
even for one day's work.

Many days later, he really began to think some-
thing was up when he discovered his best friend
had transferred to Music College. "Well, if that is
the way it is going to be, I'll just have to work that
much harder," he thought. And the reader can well
be proud of him, when they discover that Super
Gear tackled his assignments with renewed zeal and
energy and with the drive of an automation.

One wintry day, however, Super-Gear, having
just stumbled into the dorm, happened to meet the
stare of (to what seemed to Super Gear) the most
beautiful girl he had ever seen. Well, you probably
already suspect that this girl was nothing more
than sexy little Juicy Floocy. "Ain't you Super
Gear? Oh! I've heard so much about you. My name
is Miss Taken." At this point, Super Gear, being so
flustered by actually being spoken to by a girl,
could utter nary a word. Instead, he nervously
clutched his slide rule which was draped to his belt.

I can barely relate the incidents that followed
this initial meeting. The following weekend she
persuaded him to take her to a picture show.
Before long he was actually holding her hand! To
Super Gear, Miss Taken (who was really Juiey
Flooey) was the epitome of innocence and purity.

Chuck Naegeli AsE '71
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Well, other dates followed (on weekends only,
granted) but eventually he began to see her quite
frequently, and on weekdays too! Oh how she cor-
rupted him. He even began to drink intoxicating
beverages. One thing preceded another and soon
when he wasn't with Juicy Floocy he could be
found with Super Stud, who was not a good friend.

You may be wondering how all this affected
Super Gear's studies. At first, there was scarcely
any effect at all. His A's dropped to B's. "Well,
there is more to life than grades anyway," Super
Gear rationalized. By the latter part of the quarter,
however, he was far behind in his studies and he
felt it was futile to even try, so this encouraged
him all the more to mess around.

Finally, the momentous occasion which all
engineering students await with fear, anxiety, and
trepidation arrived. I'm speaking, of course, of
final exams. Sly Ruler had much to be proud of. A
multitude of students expected the worst. Many
would not return the following quarter.

Super Gear, Super Stud and Juicy Floocy were

sitting in the cafe a few nights before finals began.
Super Stud was feeling quite high; he was happy
with himself because Super Gear now was a ruined
man. Super Stud could not raise himself to the
heights of Super Gear so he did the next best thing.
"Now you're at may level," he suddenly spurted.
The malicious plot was uncovered!

Oh, you can imagine the feelings of shallowness
and foolishness that filled Super Gear's entire
being. But they were momentary, for a spark of his
old genius flashed in him. He was angry. He could
still "ace" th e finals.

Oh my dear reader, as desperately as I want a
happy ending for this sad story, it is too late, even
for Super Gear, to make it so. He tried, to be sure;
studying day and night to make up for his wasted
time, but his efforts now were in vain. The finals
were too soon. Super Gear is not apt to forget his
misfortune soon; however, there is a lesson to be
learned even with a tragic ending. Super Gear will
be back. §
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notes &news
There's a future in our diversity.
Bethlehem has traditionally been not only a
steelmaker, but also a producer in more than
50 other steel-related manufacturing busi-
nesses. Now we have diversified into many
new areas. Recently acquired subsidiaries
produce a broad range of products-plastics,
including toys and sporting goods, minerals,
and residential properties. And there's more
on our diversification horizon.

The fight goes on.
We're continuing our environmental quality
control investments at a $25-million-a-year
clip. Recent examples: we just completed a
$22-million water pollution abatement project
at our Lackawanna Plant; improved air pollu-
tion controls have just been installed on elec-
tric furnace shops at Seattle and Bethlehem;
and we're adding a $21/2 -million gas cleaning
system at our Sparrows Point, Md., open-
hearth department.

A new product from R&D.
The development of new processes and prod-
ucts at Bethlehem's Homer Research Labora-
tories relies on a surprising range of science
and engineering fields; metallurgy, chemistry,
electronics, even biology to name a few. One
of our new sheet steel products, Galvalume,
was developed by the surface-chemists of our
corrosion group. Galvalume is a coated sheet
steel product with excellent heat and corro-
sion resistance imparted by an aluminum-zinc
alloy coating. Galvalume sheets have a wide
range of applications, especially in the auto-
motive and appliance industries.

Recycling? We've been doing
it for years.
By now most students interested in the en-
vironment are aware that about 50% of all new
steel is made from iron and steel scrap. Lots
of folks overlook the fact that many other

"products" of the steel-making process are
recycled. For example, gas generated in the
blast furnaces and coke ovens is cleaned.
Some of it goes back into the stoves. The re-
mainder serves as fuel for other processes in
the plant. Iron are particles trapped by pollu-
tion control devices monitoring the steel-mak-
ing furnaces are collected, processed, and
charged back into the furnaces.

265,OOO-dwtsupertankers
ordered.
Bethlehem has a $215-million contract for
three large crude oil carriers, the largest com-
mercial vessels to be built in the U.S. They'll
be built in our huge (1 ,200 x 200-ft.) new build-
ing basin at our Sparrows Point, Md., ship-
yard. Each tanker will need about 50,000 tons
of our steel products.

Watch for our interviewers,
They'll be visiting your campus soon. Why not
sign up for an interview and find out about a
future in steel? In the meantime, pick up a copy
of our Booklet, "Bethlehem Steel's Loop
Course" in your placement office. Or write to:
Director-College Relations, Bethlehem Steel
Corporation, Bethlehem, PA 18016.

an equal opportunity
employer
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Peggy Ryan
Engine Charlie didn't have to look far for this

quarter's lovely. She was just across the hall in
Dean Wandmacher's office where she works as a
secretary. Peggy Ryan is a 5'8Jh", 20 years old with
gray-green eyes and strawberry blonde hair. She
loves to water ski, dance, and cook. She previously
worked at General Hospital in the employment
office and also part time as a model for a Cincin-
nati agency. Now if someone tells you to report to
the Dean's office, go willingly.
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Each Saturday night The New York Times
wraps up the news.

Then FMC wraps up The New York Times.
Thanks to a mechanized system we de-

signed, built, and installed, the country's
largest Sunday edition is mailed the world
over, carefully protected from the elements
by a see-through wrapper.

This is just one of many unusual jobs
taken in stride by FMC.

If you want to carry it, warehouse it, pack-
age it, or whatever, chances are FMC has
handled a similar job.

You may still recall by tomorrow that we're
into machinery; but how in the world can we
get you to remember that we're also a very
large chemical company, too?

Or that we are a major factor in alleviating
the world's food problems through our
involvement in every phase of agriculture:
pumps and irrigation systems, pesticides and
fertilizers, food processing and packaging
equipment, even seeds.

Or that we're one of the country's largest
producers of rayon, acetate, and polyester
fibers.

Or that we even make sewage treatment
equipment, fire engines and railcars.

Being a diversified company means it's
hard to have one all-encompassing image.
But it does give our people an unusual variety
of ways to improve man's welfare.

If doing worthwhile things is your bag,
write or ask your placement director for the
descriptive brochure "Careers with FMC."
FMC Corporation, One Illinois Center, 111
East Wacker Drive, Chicago, Illinois 60601.

We are an equal opportunity employer.

FMC CORPORATION
You'd be surprised

at all the things we do.



INSIDE QUAGMIRE

After a few weeks at U.C, everyone has visited Quagmire, and most have
come away discouraged and disgusted. The Quagmerians, although generally
sympathetic, are often inactive. The next time you want to wade into Quag-
mire, keep these thoughts in mind ...

Stan Glantz, As.E., '69

This is a critical time for the University. Its
structure has not yet grown to effectively handle
the responsibilities brought on by an exploding stu-
dent body who are demanding more and more
quality in their education. Most of the structure -
including some student government - is still based
on the premise that the student's interest in his
education stops at ten minutes before the hour.
Although the faculty and administration are slowly
realizing that we are partners in education outside
the classroom, they are not realizing it fast enough.
Disgruntled students are ready to be goaded into
activities that not only are not in their best inter-
ests, but are not in the best interest of the Univer-
sity, either. The students, frustrated by the largely
insensitive University structure, are becoming in-
creasingly susceptible to demagogues.

Therefore, I offer these observations on Quag-
mire and its inhabitants. I do not want to be too
harsh on the College or The University; they are
attempting to improve the student's lot - slowly,
but they are trying. Very few Quagmerians are
openly hostile to students, but many still do not
take the students seriously enough (and neither do
many students!). On the other hand, I have been
involved in a great deal of positive change working
with good people, and this is encouraging.

These hints may seem a little cynical because
most of them are reactions to mistakes. Some of
these mistakes were made during an abortive cru-
sade last year to gain some sort of settlement for
the deliberate overcrowding of the residence halls
last fall. Most of the rest come from watching the
Chemistry Department skillfully evade Engineering
Tribunal's attempts to improve or eliminate Fresh-
man Chemistry Lab.

With this introduction I will advise you to
polish up your constructive attitudes, your sense of
humor, and your desire to work with people.
Having done this you will be ready to wade into
Quagmire. Remember ...

A Plan of Action is Essential
1. Develop a definite plan of what you are

trying to accomplish, including an idea of
which issues you will compromise, if neces-
sary.

2. Always present a specific proposal and
work from there.

3. Clearly outline your goals as well as the
advantages and disadvantages of your plan
compared to the current situation.

4. Talk to many faculty members and listen
carefully to detect who can be depended
upon to leak the goodies the Quagmerians
would rather keep from the students. Be
interested in everything; you never know
when you will stumble across the rest of
the picture.

5. Find who is for and against your proposal
and why. Often the most reliable informa-
tion comes secondhand.

6. Be friendly with all secretaries, but never
let an unfriendly secretary stop you.

7. After you discover the opposition, try to
break down their arguments and publicize
your answers.

8. Don't be afraid of anyone, but be sure your
statements are accurate, for false state-
ments will crucify you, and you will be
reminded of your erroneous ways in the
future.

9. Be honest and try to get all viewpoints
involved in the decision-making process
whether you agree with them or not. Then,
the opposition can not claim no one con-
sulted with them.

1O. Be sure of your position when you claim to
be representative. The most effective way
to do this is through questionnaires, but be
careful the questions are not loaded, The
Psychology Department is generally willing
to help clean up such questionnaires.

COOPERATIVE ENGINEER14



Use All Available Platforms for Presentation
11. Go through proper student channels, and

force them to represent you. Better yet, get
them to appoint you their representative.
In the past, Quarmerians have told agressive
students to just go through their do-
nothing student government. N ow the stu-
dent government (Tribunal) is representing
students, and the Quagmerians are stuck to
their word! Use this platform.

12. Many of the student government units out-
side Tribunal are still lackadaisical. Don't
let them stop you. In fact, drag them along,
if possible.

13. When presenting an issue to the College,
make every effort to have students appear
on your behalf. This will help minimize the
effects of organizational politics.

14. Most of the faculty and administration are
basically on the student's side on at least
some issues, so enlist their support and
work with them. Do not cause any more
discomfort than is absolutely necessary,
but do not be afraid to make people squirm
a little.

15. Learn the College's formal and informal
administrative structure, and develop a
capacity for maneuvering within it without
becoming entangled in the subterfuge gen-
erated by secrecy.

16. Use the Cooperative Engineer and the News
Record to get as much publicity as possible
for your activities so the people who would
like you to go away can not just ignore
you.

17. If you get tangled up in politics, publicize
it. This activity is especially repulsive to
those doing the politicing because they can
not maneuver effectively in a fish bowl.

18. Logic generally prevails when the issues are
discussed in the open.

WINTER, 1973

19. Work within the Quagmerians organization.
If you skip people, you will more than
likely be referred back to them anyway.

20. Most of the people in the upper administra-
tion of the University are pretty nice - use
them. Don't skip the Dean, but don't stop
there, either.

21. Your attitude should be working with the
administration, not in some subservient
class. Even though you may disagree on
mechanics, stress that everyone's goal is to
better the University. No one can argue
with such "motherhood" statements and
their agreement may force them to subdue
personal motives.

22. Beware of sympathetic people who claim
they do not have authority to do anything.
They fall into two classes: those who don't
want to take the initiative and those who
honestly can't make a decision. Find out
where to go to get a decision.

23. When you are not quite sure how to con-
tinue your journey through Quagmire, go
to the top (the Dean or the President of the
University), explain your problem, and ask
how you should go about precipitating a
solution.

Record All Your Actions in Writing
24. Have everying in writing and send lots of

copies of your correspondence to inter-
ested parties. This will lessen the possibility
of your proposal going down the infinite
sink or being placed in the circular file. It
will also serve as a handy chronology for
later confrontations.

25. Ask for specific replies, including the logic
behind the answers and alternatives to the
answers.

26. Be aware that the written reply you get
does not necessarily tell the entire story, so
check out details by personal contact.
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27. If you do not get a reply in a reasonably
short time, notify the person who ignored
you by sending him a copy of the letter
you sent to the next person up the adminis-
trative ladder. This step often requires a
moderate amount of guts, since you may
be forced to go outside the structure of the
College.

28. The telephone book is a good source of
organizational information concerning such
necessary tidbits as who is who's boss.

29. Always keep the student body informed,
because some will be asking their professors
what is going on, and the professors will
eventually get tired of explaining why they
are ignoring the issue. Also, a large group
swings more weight than an individual.

30. If the issue is referred to a committee, see
that the committee meets often. Many
committees do nothing or have nothing to
do because they do not meet often enough
to have an in-depth understanding of the
problem. Sit on the committee, if possible.

31. Stay on the subject at hand. A common
Quagmerian tactic is wasting meeting time
on something not really related to the sub-
ject

32. If your issue is in danger of becoming en-
tangled in organizational politics, keep
someone in the upper administration (such
as the Vice-Provost for Undergraduate
Affairs) informed of your progress.

33. Maintain a sense of urgency. People who
say, "Well, the quarter has already started,
and can't do anything about it," probably
can.

34. Don't be too willing to compromise just to
get things started, you may defeat your
whole purpose ..

35. Never take "No" for an answer, unless you
are convinced you are wrong. Then, ad-
mit it.

36. If you are bogged down beyond hope, pre-
sent a new proposal designed to avoid the
excuses the Quagmerians are using against
you.

Don't Waste Time
37. Be a pest. Constantly check on the status

of your proposal and find out why it is not
moving faster.

38. The following replies are unacceptable:
"It used to be worse."
"We are referring it to a committee
that meets semiannually."
"That is none of your business'
"It has some value as it is." (Ask:
"Does it have the most value?")
"It is against University policy." (Ask:
"How do I get the policy changed?")

39. Press for immediate implementation. Every

16

quarter delay screws a few hundred more
students.

40. Always work in a constructive tone, even
though you may be seeing a radical change.

41. Make sure someone on the opposite section
(or at least someone in town) is working on
it, too. Ideas habitually die during the three
months you're not here.

42. Keep good records so your successors will
benefit from your mistakes and problems.

43. Realize that you are dealing with people
and that they have other problems, and
treat them accordingly.

44. Realize, when analyzing someone's state-
ments, that he is necessarily looking out for
himselC

45. Avoid personality conflicts. Attack issues,
not people, and when the opponent begins
reacting personally, cuthim off.

46. Realize that some issues are very touchy,
and that people will get mad no matter
how you present them, but be as tactful as
possible.

47. Know at least who is on the Administrative
Board, the Educational Council, and the
Academic Standards Committee. (see box)

48. Good grades help. It is your way of saying,
"I made it at your game, now listen."

Suggested Paths Through Quagmire:
49. On matters involving your instructor, go

to:
the instructor
your advisor
department head
Associate Dean Delcamp
Dean Wandmacher

50. On matters involving course content, book,
etc. Most multisection causes have a gov-
erning committee; see the chairman and try
to attend the next meeting, If this fails, see
Associate Dean Delcamp or Dean Wand-
macher.

51. On matters concerning courses with only
one section, see;

departmen t head
Associate Dean Delcamp
Dean Wandmacher

52. On matters concerning proposed curricu-
lum changes, go to the Tribunal and have
them send a letter to the appropriate Quag-
merian, and have them appoint you to
represent them in following through on the
proposal. Keep Associate Dean Delcamp
(Tribunal Advisor) informed of your activi-
ties.

53. On matters involving Professional Practice;
Notify your advisor
See your coordinator
Appeal the action through the Profes-

COOPERATIVE ENGINEER



sional Practice Review Committee
Write Dean Marvin informing him of

your dilemma. He may bring the
necessary informal pressure to bear
to insure your needs are met if they
are reasonable.

54. Never begin moving outside the College
without telling the College office you are
going to do so. Many problems arise if an
outsider calls to check on your proposal
and he has to talk to someone who is unin-
formed.

55. On matters involving courses and teachers
beyond the College; go to Tribunal and
have them work on it with you. They will
help put you in touch with Vice Provost
Lipsich, who can mediate inter-college
problems.
Keep your advisor and Associate Dean Del-
camp informed of your progress.

56. If you have to wade through the Beecher
Hall area of Quagmire, write down your

basic arguments and duplicate them. Leave
a copy with the secretary or the person you
want to see at the same time you arrange to
meet with him, so that when you do meet
with him YO.udon't have to waste time ex-
plaining your basic views. If you don't do
this, you will get very tired repeating yours-
elf.

57. Don't let the Quagmerians in the Regis-
trar's office frustrate you. If you don't get
a satisfactory answer, go immediately to
the nex t higher ranking Quagmerian;
politely, of course.

58. Get specific committments in writing.
Many people, especially in the Beecher Hall
region of Quagmire, have astonishingly
short memories.

59. The most effective weapon of the Quag-
merian society is stalling. Don't let them
stall you, and don't let them discourage
you as long as you honestly believe you are
right.
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Changes in Engineering Education

The purpose of' this discussion is to present the
background for changes which have occurred in
Engineering Education in the past twenty years
and the motivation for changes which are occurring
now. The viewpoint will be that of a Mechanical
Engineering Professor and represents only the
general situation which has occurred. It does not
apply to every Educational Institution. Some
schools have not changed at all but they are very
few in number. On the other hand, there are
schools that have been great forces for these
changes, notably MIT and the University of
California at Berkeley.

To begin with, consider the typical traditional
program in Mechanical Engineering as it existed
twenty years ago at many well recognized
Engineering Colleges. The faculty was very small
consisting of, say 5 Professors, no secretary or
technician, and an equipment and supplies budget
of $2000/year at most. There were probably no
PhD's on the staff or at most only one. There were
no funded research programs, and no graduate pro-
grams. There was however a sizeable undergraduate
enrollment of say 400 students who along with the
faculty were subjected to a large course work
requirement for the BS degree, say 250 credits.

Many of the engineers trained in this frame-
work became very successful leaders in Industry.
The University of Cincinnati, for example, can be
proud of the fact that many of its Mechanical
Engineering graduates have risen to the position of
Presidency of small, medium size, and the largest
corporations in the world.

Nevertheless, great changes began to occur in
this system of education about fifteen years ago.
Some of the forces for these changes can be listed
as follows.

(1) Growing criticism by Industry, Education,
and Engineers Council that there was too
much training and not enough education in
Engineering curricula. To put it another
way would be to say that the current state
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of the Art was over emphasized at the ex-
pense of basic scientific principles in the
curriculum. It was said that the existing
system was not producing engineers cap-
able of developing new technologies or of
exploiting new scientific advances being
made rapidly, particularly in the areas of
Nuclear Physics and high speed flight.

(2) A significant vacuum existed for instruc-
tion and training in the areas of classical
Physics such as Mechanics, gas dynamics,
and electromagnetic theory. This was due
to the abdication of these areas by Physics
departments because of their pre-occupa-
tion with Nuclear Physics.

(3) The launching of Sputnik and the resultant
criticisms of Engineering education by
highly placed officials such as Admiral
Rickover.

These forces ultimately resulted in rather
drastic changes in Engineering curricula which can
be listed as follows:

(1) Elimination of many of the State of the
Art type courses and large scale laboratory
experimen ts and tests. For example,
Machine Shop, Foundry, and welding
courses were eliminated along wi th tests of
large apparatus such as Boilers and Centri-
fugal Fans (by ASME code Standards).

(2) Replacement of these courses by more
scientific and theoretical courses and intro-
duction of small scale, or bench type,
experiments designed only to illustrate
theory.

(3) Development of new Engineering courses
devoted to modern control theory, analog
and digital computers, and transient in
systems.

(4) Reduction in number of credits required
for graduation at the BS level to about 220.

These were very significant changes which in
most cases are irreversible. In effect they turned
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some engineering department into science depart-
ments. This trend was reinforced by the support of
research by Federal Agencies.

Some of the positive results of these changes
were:

(1) Development of Engineering graduates very
competent technically and well versed in
modern instrumentation techniques, use of
computers, and capable of absorbing new
scientific developments rapidly. This is the
breed of engineers largely responsible for
the technical success of the man on the
moon program and the development of
Nuclear technology.

(2) Development of high capable and com-
petent research faculty who could prove
their brain was still alive.

(3) The development of graduate programs in
Engineering leading to both MS and PhD
degrees.

From a staff of 5 Professors and no secretary
emerged departments consisting of many Pro-
fessors and support personnel. The Mechanical
Engineering Department Activities at the Univer-
sity of Cincinnati serves as a good illustration of
this particular point.

The department now consist of 15 Professors,
4 Instructors, 8 graduate assistants and 2 Research
Associates supported by an electronics technician,
a business affairs assistant, and 4 secretaries and
typists. Fourteen of the Professors hold the PhD
degree.

The undergraduate enrollment is still about
400 students with 62 graduating seniors but the
graduate enrollment has gone from zero to 18 full
and 70 part time Masters students and 13 full time
and 9 part time PhD candidates.

The department offers a total of 60 different
courses in Mechanical Engineering and the staff has
produced 40 research reports and publications
during the last two years. Although the research
effort has been contracting during the last two

years due to the economic recession, it is still
funded by industry and government at a level of
about $150,000/year. This department possesses
equipment valued at over $300,000.

At this point it should be mentioned that the
students see many of these activities as irrelevant;
the Dean sees them as too conservative; the
Faculty sees them as too liberal; and the Depart-
ment Head sees them as unmanageable.

Some of the negative results of these changes
were as follows:

(1) A growing break between Engineering
Colleges and traditional Industries. For
example, the new breed of Engineering is
lost in a Foundry or in manufacturing
engineering operations. In many instances
he may be frustrated by the realities of his
industrial position.

(2) Creation of a vacuum for State of the Art
orien ted Engineers with the resultant
spectre of 4 year Engineering technology
schools emerging strongly.

(3) Production of Engineering graduates who
tend to lack confidence in dealing with the
big picture or in making decisions where
exact knowledge is lacking. Perhaps the
attitudes and habits of a scientist rather
than of an engineer have been instilled in
these students.

(4) The channeling of all the undergraduates
down the scientifically oriented channel
when perhaps many are not really in-
terested in highly technical problems.

(5) The developmen t of a sort of closed or
cloistered Engineering Faculty which seems
to operate according to a Parkinson law
which states "the production of Professors
tends to expand to meet the need of Pro-
fessors to educate more Professors".

A t some schools the new system was
epitomized by the Professor holding the "Pan-
American Chair". This is a seat on Pan-American
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Airlines which transports the Professor from a
technical meeting in Buenos Aires to his next
meeting in Tokyo and then on to Capetown, South
Africa. The stature of this Professor is measured by
the amount of time he is absent from the Univer-
sity rather than by the time he spend at the
University.

At the University of Cincinnati, fortunately,
the loss of confrontation with real life Engineering
problems inherent in these new curricula is amelio-
rated by' the co-op system in which the student
does get the opportunity for experience with the
real life situation. On the other hand the co-op
student may say that the course work is irrelevant
based on what he sees is required of him in prac-
tice. This feeling on the part of many students that
the curriculum is irrelevant is very important be-
cause it may lead to a lack of motivation or lack of
confidence building.

In an attempt to eliminate some of the negative
results referred to earlier, changes have been re-
cently made and are still being made in Engineering
Curricula. At the College level these changes are:

(1) More emphasis on Humanities and Social
Studies in engineering curricula. This will
warm the heart of the engineering grad of
25 years ago who has advanced to top level
management.

(2) Further reduction in number of credits re-
quired for BS degree to about 200 and re-
laxation of separate core requirements of
all students in Basic Engineering Science
courses. This will warm the heart of the
recent graduate.

At the departmental level, recent changes are:
(1) Introduction of a system of 5 options for

Senior students in Engineering Science,
Engineering Design, Manufacturing Engi-
neering, Urban Engineering and Nuclear
Engineering.

(2) Great freedom in choosing elective courses
in the Senior year even to the extent that a
student can under justifiable circumstances
have a special program worked ou t in some
area of his interest such as Biomedical Engi-
neering.

These changes have been made in order to cor-
rect the situation of channelling all Mechanical
Engineering students down the Engineering Science
path during the senior year although it should be
noted that the Engineering Science Option does
permit a student to do this if he so chooses. Also,
it is hoped that by having an active student input
in determining his senior year curriculum he will be
able to avoid a situation in which he feels the cur-
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riculum is irrelevant to his engineering objectives.
Associated with these changes in curriculum

will be an increased emphasis on special projects
for the students in the senior year in which the
objective will be to design and develop prototypes
according to a set of specifications. Some of the
present projects are:

(1) Development of a multi-terrian vehicle
prototype.

(2) Study of the refuse collection system in the
city of Cincinnati.

(3) Developmen t of an energy separator
prototype similar to the Vortex Tube.

(4) Study of Modular housing with particular
attention to integrating service facilities
such as plumbing, wiring, and so forth.

The purpose of these special projects is to
inject confidence building experiences into the
curriculum.

The success of the recent changes in the Engi-
neering curricula is very dependent on attitudes of
the Professors involved. There are Professors, for
example, who believe that their own area of ex-
pertise or interest defines Engineering. This at-
titude along with the decrease in number of credit
hours in the curriculum tends to make Professors
cram more material into fewer hours available
because of a mistaken belief that the student can-
not become a Mechanical Engineer unless he has
covered X amount of material in the subject at
hand. This attitude of course is in opposition to
the fundamental intent of the reduction of hours.
The objective should be to emphasize mastery of
the basic parts of a subject even at the expense of
failing to master the more difficult and profound
parts. I t is obviously impossible to absorb and have
all the disciplines at hand to cope with the solution
of modern problems.

With these recent changes and what seems to
be a more rational approach to Engineering Educa-
tion, perhaps the optimum curriculum, as defined
by the Ole Grads, can be achieved. This is as
follows:

(1) The graduate 5 years after graduation
wants to see more practical courses in the
curriculum.

(2) The graduate 10 years after graduation
wants to see more theoretical courses in the
curriculum.

(3) The graduate of 15-20 years wants to see
more management courses.

(4) The graduate of 20-30 years wants to see
more Humanities and Social Studies
courses.
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TWO ASSISTANT DEANS, FOUR ASSISTANTS
TO THE DEAN FOR COUNSELLING NAMED

Mr. Donald Hagedorn, Professor of Engineering
Graphics, and Dr. Leroy Eckart, Professor of
Chemical Engineering have been appointed Assis-
tant Deans of the College of Engineering. They
replace Dr. Carl Osterbrock, who last quarter va-
cated the post of Assistant Dean to join Dr. Bennis'
staff.

Newly appointed as Assistants to the Dean for
Counselling, part time, are four practicing engi-
neers now holding jobs in industry: Miss Betty J.
Yost, with Ledex Corp., Mr. Floyd Dickens, Jr.,
with Procter and Gamble, Mr. Lewis Rambo, with
General Electric, and Mr. Benjamin Moore, with
Cincinnati Gas & Electric. They will perform the
counselling duties previously done by Mr.
Hagadorn and Dr. Eckart, and in addition will con-
duct a series of programs starting winter quarter:

( 1) On January 17, "Careers For Women In
Engineering Day" was held. Students from 64 area
high schools were invited to attend this seminar,
which was organized by Miss Yost.

(2) On March 17, "Careers F or Blacks In Engi-
neering Day." Students in the College of Engi-
neering and area high school students are invited to
attend. Mr. Dickens, who is Chairman of the
College Committee On Minority Students In
Engineering, will organize this event.

All four of the Assistants to the Dean for
Counselling may be reached through the Engi-
neering College Office, 646 Baldwin Hall.

TAU BETA PI AUTUMN INDUCTION

The following students were inducted into Tau
Beta Pi, The National Engineering Honorary
Society, on December 2, 1973:

Seniors
Ralph Christie, Jr. CE
Steve Jessee EE
Kenneth Meyers CE
Daniel Russ CE
George Smith EE

Juniors
Ben Baczenas EE
Ronald Barasch EE
Richard Basile ME
Bob Eggleston, Jr. ChE
Charles Guenzi ME
Jeffrey Hatch EE
Doug Heller ME
Richard Jessu p EE
Gary Kolp EE
William Popeppelman ChE
Ralph Ross EE
J ames Scanlon EE
Mark Zechar EE
Terry Will EE

Juniors in the upper tenth and seniors in the
upper fifth of their class ('73, '74 etc) are eligible
for election to Tau Beta Pi. Another induction will
be held during winter quarter to accommodate stu-
dents elected to membership from Section II.

Rick Davies
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DEPARTMENTS CHANGE LOCATION

The Old Chemistry building has been renno-
vated at a cost of $3 million, and now has an in-
terior as modem as that of any building on the
campus. It is the new home of the Career Relations
and Professional Practice Departments (first floor,
600 level), and the Mathematics Department (third
floor, 800 level). The Engineering Analysis Depart-
ment has been brought together in one location in
Baldwin Hall, occupying the space vacated by the
Professional Practice Department.

Another change being planned is the ex tension
of'.the Engineering College Library on the 800 level
of Baldwin Hall to either side of its existing
boundry into what presently are classrooms. This is
an intermediate step to the construction of the
new $10 million library facility adjacent to A-I.

TB 1r TVTORING

Freshman are again invited to attend the Tau
Beta Pi tutoring sessions during spring quarter for
help is Calculus, Mechanics or whatever. The ses-
sions are in 732 Rhodes Hall, 7:00 to 9:00 P.M.,
on Tuesday and Wednesday evenings.

V.C. WELCOMES DR. BOYD

Dr. Joe Boyd will be with the College of Engi-
neering as a visting Professor of Electrical Engi-
neering for six months starting with the winter
quarter. Dr. Boyd comes from the National Cash
Register Company in Dayton, Ohio, and is in-
terested in solid state and quantum electronics.
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HOW CAN A SMALL PIECEOF WIRE
HELP SAVE A PATIENT DURING SURGERY?

General Electric engineers
and medical researchers have
come up with a very interesting
piece of "wire."

It's an electrode wrapped in
a membrane that's highlv per-
meable to C()2 gas. Yet ti ny
enough to tit insieJe a needle
and be inserted into a person's
blood vessel.

That's a neat piece of engi-
neeri ng. But that's not why it's
important.

The GE sensor permits a
new method of measuring the
pC02 level in human blood ...
one of the most important indi-
cators a doctor has for determin.;.
ing a patient's condition (luring
major surgery.

It eliminates the need for
drawing a blood sample, then
sending it to the hospital lab for
a pC02 analysis. That can take

time. Sometimes more time than
a critically ill patient can afford.

The new GE blood gas
analyzer gives a doctor continu-
C)US, instantaneous pC02 read-
ings. So it can warn him of
developing trouble. And give
him the time to respond.

It's a good example of how
a technological innovation can
help solve a human problem.

That's why, at General
Electric, we judge innovations
more by the impact they'll have
on people's lives than by their
sheer technical wizardry.

Maybe that's a standard you
should apply to the work you'll
be doi ng. Whether or not you
ever work at General Electric.

Because, as our engineers
will tell you, it's not so much
what you do that counts. It's
what it means.
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