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Senior!
While you were in college,
Westinghouse built 13 new plants,
boosted sales $1billion,
got 2,000 new patents.

Nice growing figures. But maybe the fig-
ures aren't as important as the areas we're
growing in:

Housing, mass transit, health care, edu-
cation, crime abatement, urban develop-
ment, pollution control, nuclear power,
oceanography, computer-based informa-
tion systems.

Talk with our campus recruiter. We're
looking for engineers to grow with us. Elec-
tri cal, rnechan ical, chern ical, industrial.
And finance/ accounting people.

If you can't wait for the recruiter, write
today to George Garvey, Westinghouse
Education Center, Pittsburgh, Pa. 15221.
An equal opportunity employer.

You can be sure ... if it's Westing.house@



We
want~
a guy --- ~

who keeps a level head.
Dictionaries define hurdling as jumping over a hurdle in a race.

Obviously, Webster never made the track team.
"A good hurdler never jumps," the experts tell us. "He tries

to duplicate the movements of sprinting. The head stays level.
It's never higher over the hurdle than it is between them."

A level head helps overcome any obstacle. Take bearing problems.
They're best approached by a person with training, determination

and the ability to think things through.
Are you such a person? When you run up against a tough problem, are you

able to take it in stride? And do you like the excitement of rugged
competition, and the rewards that come from winning?

Then write The Timken Company, Canton, Ohio 44706. Ask our Manager of College
Relations to give you a tryout. Ask him about our policy of promotion from within.

And while you're at it, ask him to tell you about our $221 million
expansion and modernization program.

'I'imkenw bearings sold all over the world. Manufacturing in Australia,
Brazil, Canada, England, France, South Africa and the U.S.A.

An Equal Opportunity Employer (m/f).

TIMKEN·
REGISTERED TRADEMARK

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
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Editor-in-Chief Doug Mehlhorn EE, '73 "One had to cram all this stuff into one's mind,
whether one liked it or not. This coercion had such

Managing Editor Bruce Lippard EE, '73 a deterring effect that, after I had passed the final
examination, I found the consideration of any

Business Manager Steve Nusrallah EE, '73 scientific problems distasteful to me for an entire
year ... It is a very grave mistake to think that the

News Editor Rick Davies EE, '73 enjoyment of seeing and searching can be pro-
moted by means of coercion and a sense of duty.

Staff Chuck Naegeli AsE, '71
Mike Mattei ME, '71 Albert Einstein
Lew Soloway AsE, '71
Dick Jacobs EE, '73
Gary Smock EE, '73 Once again, as in every quarter, we students are
Tom Kerth CE, '71 being confronted with an endless battery of tests.

As a result of these tests we are then assigned
Photography Bruce Lippard EE, '73 grades which presumably indicate our level of

Mike Mattei ME, '71 competency in various courses. It would seem that
with the progress that is being made in other areas

Advisor Robert Delcamp of academic endeavor, that some more effective
means could be developed to evaluate the progress
of the student.

The disadvantages of the present system of
testing and grading are many. There is, for exam-
ple, the common complaint that tests and grades
emphasize' cramming and memorization rather than
learning. This seems to be a somewhat valid
complaint because the fact that grapes are the
primary criterion upon which entrance to graduate
school and selection for a job depend tends to
make grades, rather than learning, the primary
objective of school. This is an unfortunate situa-
tion. Associated with this is the circumstance that
students lose interest in otherwise enjoyable
courses when they are forced to spend hours
preparing for tests.
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Another disadvantage of the testing program is have the benefit that they more closely represent
due to the limited scope of problems which it is the type of work engineers must do than do tests.
possible to give in two or three one-hour quizzes Also, they would help to develop the future
and a final. It seems rather unfair to evaluate a engineer's ability to communicate, a quality whose
student's performance over a period of three development is overlooked under the present sys-
months on the basis of the scores he receives eon tern. Associated with this would be the assignment
these tests, especially when the total number of of problems to be done outside of class. The
problems on these tests might be no more than satisfactory completion of these problems could be
fifteen or twenty. A fair grading system should considered when the teacher is computing grades.
take in a broader scope of work. It would seem that a grade arrived at with the aid

With regard to grades, a major problem seems to of these factors would tend to more accurately
be the lack of a standard upon which to base represent a student's engineering ability than
grades. Two instructors teaching the same course at would a grade arrived -at with the aid of tests only.
the same school rarely agree on a common grading Another idea is the implementation of a pass-
system. Worse still, from University to University no-pass type of system. Under this system a
there seems often to be a wide divergence in the student would take a given course until he was
relative difficulty in obtaining grades. This tends to deemed to have performed passing work. A failure,
make grades meaningless, yet, recruiters still con- then, would not hurt him academically but would
sider grades as a major criterion in selecting persons mean that he would have to repeat the course. To
for employment. the objection that not having grades would lower

A final problem with the present grading system student motivation, I can only say that if grades
is that the system underestimates the desire and are necessary to motivate the student, then perhaps
willingness of the student to do any more than just something is wrong with the whole educational
what is necessary for a certain grade. This, I feel is system.
an erroneous view. Most of the people in this Many other good suggestions have been dis-
college, especially those who have lasted through cussed which cannot be mentioned here because of
several years, are in engineering because they are space. A faculty and administration which would
interested by engineering work and not simply apply itself to the problem could undoubtedly
because they need a major. come up with many more possibilities. Perhaps if

By now you are thinking, "It's easy to cut down modifications were made in the grading and testing
what we have, but do you have a better idea?" In system, then an academic climate could be created
talking with other people in the college I believe in this college in which "enjoymentof seeing and
several ideas have been presented which would be searching" could be promoted solely by a sincere
an improvement over our present situation. desire to learn.

One possibility is to augment tests with long
term projects or research papers. Such projects Doug Mehlhorn, E.E. '73
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On some campus in the U. S. this year
a well-intentioned interviewee is going to
confuse us with the Foremost Machine
Company or some other FMC.

We'll understand.
Having only letters for a name might

be sophisticated in some circles.
But sometimes it's just plain hard to re ...

member.
Perhaps we should explain how it came

about.
FMC doesn't mean Ford or Foremost

or anything else but FMC. Way back long
ago it used to mean Food Machinery
Company. And later on, it stood for Food
Machinery and Chemicals.

But 10 years ago because we'd become
so diversified, we dropped the name,
although for obvious reasons we kept the
initials.

It makes sense. We became the nation's
largest producers of rayon. We built Deep
Dive for the navy's underwater salvage
teams. And we continue to turn out
such diversities as railroad cars, printing
presses, cranes, barges, compact tractors,
automated food plants, and dozens of in-
dustrial chemicals. The list goes on and on.

Most of what we produce never gets
seen by the public, so our name i.; seldom
visible. Worse, it sometimes gets confused.

So remember: FMC means FMC. If
tha t still doesn't do it for you, write us at
Box 760, San Jose, California 95106 for
our free brochure "Careers with FMC:'
Or see your placement director for an
interview. We're an equal opportunity
employer.

fmc
••• -®

FMC CORPORATION
Re:me:mberus by our initials.



A Tour of Rhodes Hall
Rhodes Hall was recently named "1971 Industrial Research Laboratory of

the Year" by Industrial Research magazine in national competition. The
judges observed that "the imaginative design of this building clearly
demonstrates that it is possible to have a highly functional laboratory with
esthetic design.

Bruce Lippard E.E. '73

Rhodes Hall gives the College of Engineering a this desirable. Also, additional elevator shafts have
new look as it heads into the '70's. For the first been provided to accommodate the expected in-
time all departments of the Engineering College are crease in use of the building. The closed system of
assembled in a single building. New facilities have corridors and relative location of labs, offices, and
been provided which enable many new research supply rooms facilitate the flow of people through
projects and activities to take place and which the building.
enhance the quality of lab courses. Although Rhodes Hall has been in use since the

The concept which makes Rhodes Hall a "highly summer of 1970, many people are still unaware of
functional laboratory" is - the high flexibility the variety of activities which are"being conducted.
through modular design. Modular design includes For this reason and in recognition of its recent
such ideas as overhead, feed-down utility services award as "1971 Indistrial Research Laboratory of
in all parts of the building and movable walls and the Year", the Cooperative Engineer would like to
benches. This provides a simple but effective means take you on a pictorial tour through Rhodes Hall
of structural modification when situations make to observe a few of the many interesting locations.
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Stress Lab and Hip Joint Simulator - This is a combined
departmental lab, Aerospace and Metallurgical used to
study the wear coefficient of artificial prothesis in hip
joints in order to find materials that wear better. Also
under study is the stress in the real femur before and also
after the prothesis is substituted.

High Bay Area - The Projects going on in the Mechanical
Department are viabrator characteristics of centrifugal
pumps and transfer functions of a tank trailor under
vibrations to measure the effects of a moving liquid in the
tank on the track cab. The Civil Engineering Department is
also involved in projects in the high bay area.

Wind Tunnel and Control Console - The wind tunnel is
capable of continuously variable speeds from Mach 1.4 to
4. The control console in the foreground records the
environmental data from the model during the run time.
Run times up to 30 minutes are possible in the 6" by 6"
test section. The wind tunnel will be used for basic research
in heat transfer and fluid mechanics.

Vibrations Lab - The project going on is signature analysis.
The idea of signature analysis is that various peices of
mechanical equipment have a characteristic frequency
response that can be used to identify the behavior of the
system. Real time analysis, which gives an immediate
frequency response, is one method of determining the
performance of the part.

MAY, 1971 11



University Hybrid Computer Area - The all University
hybrid computer facility is made up of an Applied
Dynamics 4 analog computor coupled to an IBM 1130
digital computor. One project being undertaken is the
simulation of a nuclear reactor for Cincinnati Gas and
Electric.

Calcomp Plotter - The Calcomp Model 718,54" by 72"
nat bed plotter is capable of .001 inch increments and 1200
commands per second with ballpoint or India ink available.
There are also other attachments for this machine such as
an optical head. Using fiber optics you can actually get line
widths down to .001 of an inch and draw directly on film.

Analog Lab - These are TR -20 analog computers that are
Iowned jointly by the Electrical, Civil and Aerospace

Departments.

Computation Laboratory - This lab contains three
Dietzgen 7410PA programmable calculators, one Wang
calculator, one IBM 029 keypunch and a Daytel terminal
which is linked to the main computer facilities in Beecher
Hall. There are programs available for solving cubics,
quadratics, differential equations and other special prob-
lems.

12 COOPERATIVE ENGINEER



Air Pollution Control - In the foreground is an adhesive
impactor for sampling of particulate. This is a new method
of sampling sources which will be given in a course during
the summer which tells how much is discharged into the
atmosphere from a source of pollution. In the background
is the Federal Source Sampling Device for determining the
amount of fly ash or dust that is discharged from a boiler or
other source of pollution.

Distillation Tower - The main purpose is to separate or
concentrate different kinds of liquids. There are two types
of main columns, one a bulb-cap type and the other a
packed bed variety. The student can monitor the conditions
and also seewhat is going on the entire time.

Chemical Lab - This lab is used for teaching principles of
chemical and physical properties and behavior of materials.
Here they learn about substances under different cond itions
in order to make use of the properties in a wide variety of
desired chemical products.

Thick Film Furnace - This equipment is used in the
fabrication of circuits using the Silk Screen Technique. The
multidisciplinary arts used in semiconductor production
are, mask fabrication, mask alignment and exposure,
impurity diffusing, material purification and crystal growth,
and leed and die bonding, all of which can be done in the
microcircuits area.
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Soon 90 mph commuter At last, true high-speed rail service is on the way.
• . In mass transportation systems from New York to San

t - -II t I-ttl Francisco.rains WI pu a I e more And, by taking some of the pressure off our clogged

hb k - b d ' highways, it promises to make life easier for motoristsrus ac In every 0 Ys as well as rail passengers.
_, The progress of the Long Island Railroad is typical.rush hour And nickel S Every week now, it replaces six or eight of its old cars

• with gleaming "Metropolitan" cars. About the middlehelping make it happen. ofne~tyear?aft~rits.entirenewfl~etof620car~has?een
put In service, It WIll start cutting commuting times
throughout its system.

Both the frame and skin of the new Metropolitans
are nickel stainless steel. The nickel's in there for several
reasons. It makes the steel easier to weld and form, and
adds toughness to insure car safety. It also helps arm the
car against grime and corrosion. Maintenance can take
place at the wash siding, instead of the paint shop.



-.>-..
And, because of the remarkable strength-to-weight N.Y. The International Nickel Company of Canada,

•."1 ratio of nickel stainless, each' new car is about 3,000 Limited, Toronto. International Nickel Limited, Lon-
'~ pounds lighter than if it had been built with ordinary don, England.

steel. Which means quicker acceleration and braking,
~. plus saving's in power costs estimated at $2,700,000for
"'.~the fleet over a 35-year lifespan.

Just as our metal is a helper, one that improves the
fJr>'- performance of other metals, so International Nickel is
--.01 a helper.
/ We assist dozens of different industries all over the
... world in the use ofmetals. Weoffer technical informa tion.
~ And the benefit of our experience. Often, Inca metallur-
.~ gists are actually able to anticipate alloys that will be

needed in the future, and to set about creating them.
~-, This kind of helpfulness, we figure, will encourage
, our customers to keep coming back to us. New "Metropolitan" car of nickel stainless steel.

And that helps all around.
" The International Nickel Company, Inc., New York, INTERNATIONAL" NICKEL H.ELPS
,}
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Engine Charlie If·
\~J

Shirley McFall

Engine Charlie is on the prowl and this spring he
has found Shirley McFall, a sophomore in
Teacher's College. Shirley, a 5'5" blue-eyed
blonde, is treasurer of Kappa Alpha Theta sorority.
She was a candidate for Homecoming and Greek
Goddess and is currently Delta Tau Delta Sweet-
heart. Shirley enjoys drama, tennis, and other
sports.

Photos by Bruce Lippard
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Tom Kerth CE '71

ABSTRACT: Air pollution is an important exam- of pollution often has less than adequate motiva-
plc of a problem in which the goals tion to control it."3 Pollution controls ordinarily
of public policy are mainly non- add to the cost of manufacturing, and do not add
economic, but have important eco- to the return of the product. The operator,
nomic aspects. Today's industry is concerned about his competitive position and
faced with spending sagging sums of seeking to minimize his costs and maximize his
money on pollution control. It must returns, is often motivated not to control pollu-
maintain certain air quality standards tion. "And under present laws a state or a city that
in most cases in the interest of public sets up an effective program is more often than not
health. The problems involved deal asking its industries to take on a competitive
with to what extent industry should disadvantage, the disinclination in industry board-
deal with air pollution, how to ana- rooms to control pollution is also felt in the
lyze the emissions, and how to mini- chambers of government where there is under-
mize costs. Part I deals with the standable concern not only with the air citizens
economic problems of industry in breathe, but also with the sources of their
relation to air pollution control employment.t'"
demands. The magnitude and mea- Today, industries do not know to what extent
surement of costs are dealt with in they should control their sources of pollution or
Part II. The final solutions available what will be required of them in the future. Strong
to industry are found in Part III of state and local standards, essential to pollution
the report. control, cannot be effective if neighboring states
I Th G I P bi and cities do not have strong standards of their
· e enera ro em own. Nor can such local standards gain the support

The Public Health Service estimates that air of industry and the public unless they know that
pollution is costing over $11.5 billion annually in plants in adjoining communities must also meet
abatement equipment, extra expenses for cleaner standards at least as strict. 5

fuel, damage to crops, buildings and other prop- It is easy to see how an industry's interest to
erty, and says the figure may rise to $20 billion by abate pollution depends on the benefits and costs
1975. In 1960, PHS put the cost of air pollution of doing so. A principle by which the socially
at $7 billion.' desirable amount of pollution abatement should be

Of the estimated 130 million tons per year of determined could be stated as: "Any given pollu-
pollutant emission, the leading source is motor tion level should be reached by the least costly
vehicles which are responsible for 85 million tons combination of means available; the level of
per year. Industry is next at 22 million tons per pollution should be achieved at which the cost of
year.? further reduction would exceed the benefits.:" To

How is the necessity of dealing with increasing really put this principle to its ideal use though it is
amounts of air pollution affecting industry? no easy task. In principle, if every relevant number

To understand this more clearly, a look at what were known, an edict could be issued to each
industry is faced with is made. "Despite the fact polluter specifying the amount to which he was to
that the costs of air pollution are several times reduce his discharge of pollutants and the means
higher than the costs of adequate control, it is by which he was to do SO.7 But the right numbers
common knowledge that the operator of a source for air pollution are far from being available.

18 COOPERATIVE ENGINEER



An example of some of the problems involved put it, "We intend to solve the total problem and
with pollution abatement can be seen in the case of maintain an excellent corporate image rather than
U. S. Steel. To curtail contaminants, U. S. Steel has merely comply with the law. "12 It also wants
spent over $200 million in the last fifteen years standards that are established within the reach of
(that's one out of every $25 invested in new industrial technology and within economically
facilities). But the problem of reducing pollution is permissible limits. Here is where problems evolve.
proving to be a multi-dimensional one."

One dimension of the problem is found in the II. Air Pollution Control Costs
case of steel plants hemmed in by natural barriers
or by urban build-up that pre-empted the avail- The determining or measuring of the costs of air
ability of land for the huge devices needed to settle pollution control is hardly an easy task. The
the steel industry pollutants. These devices in some problem of data collection is probably the single,
cases tower ten stories high and in others occupy largest measurement involved. "Air pollution data
tracts the size of city blocks. are sparse; published data on expenditures and

The "toughest" dimension of all is supplied by other variables that can explain these expenditures
the so called marginal plants, and those heading are generally too aggregated over categories and
towards obsolescence, where costs per unit of other geographic regions to be of much use;
production are comparatively high, or those plants virtually no data are available on non-market
where, because of the nation's constantly changing behavior; and most important, information on the
economic patterns, the market for their product direct effect on air pollution, especially in a form
has diminished. usable to economists, is extremely scarce." 1 3

Still another dimension of the problem is repre- The objective of an economic analysis is to
sented by the law of diminishing returns at work: calculate total costs associated with specific air
to remedy the final five percent of air or water pollution control schemes. Situations, however,
pollutants generally costs as much, and sometimes frequently arise where several methods are avail-
more than, the first ninety-five percent of emis- able by which established goals for emission
sions, say steel officials." reduction can be reached, such as in industry. In

Dow Chemical Company regards pollution as a this case it becomes necessary to evaluate the
costlynuissance and one that affects choice of sites various costs associated with alternate control
for new plants. "But," a Dow spokesman stated, methods to determine the most economically
"production output will never be adversely af- efficient approach. As one example of a practical
fected by any inability on the part of our company application, the economic impact of regulatory
to control environmental factors.t'l ? Dow will schemes can be evaluated from the standpoint of
invest some $ 1.5 million in its Midland, Michigan costs versus the degree of effectiveness for pollu-
plant for new facilities designed to eliminate air tion emission reduction. 1 4

pollution resulting from the burning of tar. The The general method presented that follows can
expenditure will permit the restoration of present be used for systematically developing information
equipment that does not have a capability for necessary to analyze air pollution control costs in a
adequately removing acid and salt fumes resulting region. Methodology for determining minimum
from the burning of waste tars. 1 1 cost is presented. The procedure may be applied to

Industry, in most cases, wants to comply with all major sources and any number of pollutant
air and water quality standards. As Dow officials, emissions.
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The systematic method for evaluating emission
control costs is outlined in the six steps as
follows: 1 5

1) Examine present emission rates by source
category and evaluate the existing degree of air
pollution controls. This step describes the infonna-
tion generated by an air pollution emission
inventory.

2) Evaluate recent trends and make future
projections of controlled and uncontrolled emis-
sions. Trends can be derived from growth factors
or from parameters that are more specifically
related to an emission source. Economic and
business forecasts may help.

3) Evaluate emission control trends that have
been established in the region or throughout the
nation. Pollution control may be actively under-
way as a result of developing technology affecting
emission and control schemes developed by a
source, possibly resulting from government action.

4) Examine alternate control schemes that may
be feasible for application to each source category.
Control systems that have positive potential for
future development must be examined.

5) Determine emission control costs based on
the best available data and/or practical engineering
estimates. Costs should be developed on an an-
nualized basis for comparison. In most cases, the
annualized cost for control is the sum of the
annual depreciation on the capital investment,
charges on the investment, maintenance, and oper-
ating expenses.

6) An evaluation of the optimum cost-
effectiveness procedure may be feasible in certain
situations. For example, if a given level of emission
reduciton is desired and there exists several alter-
nate feasible methods for control the least cost
method for achieving the desired degree of control
may be evaluated.

Besides the methodology of determining costs,
the magnitude and facts of control costs are of
concern. It is, of course, difficult to identify all of
the costs involved in air pollution control. The
Manufacturing Chemists Association (MCA), in
1967, made a survey of air pollution control
expenditures in the chemical industry. 1 6 A look at
this survey will give some perspective to this area
of pollution control.

The survey made by the MCA represents a major
part of the chemical manufacturing going on at this
time as 129 U.S. and 12 Canadian companies
participated. The chemical industry's involvement
in air and water pollution control isreflected in the
$673 million invested in control facilities still in
use through 1966. It was estimated that approxi-
mately $266 million, about 40%, of this invest-
ment was spent in the last five years for which data
are available (1962-1966). Projected additional
commitments total $405 million for the five-year
period, 1967-1971. This may even be a conserva-
tive estimate, as only $119 million was projected
to be spent for 1962-1966, compared to the actual
investment of $266 million, more than double the
estimate.
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III. Conclusion lListon, L. "Air and Water Pollution: Does It Limit Industrial

F d ith . b d . . 1 Expansion?" Industrial Development, Vol. 136, No.5, (July-ace WI growmg num ers an increasing y August 1967) pIS.
stronger regulations on what industry may put into "
the nation's air, staggering sums are needed to ~iddleton, J. T. 'The Federal Role in Air Pollution Control,"
curtail pollution. Industry and government will Department of Health, Education, and Welfare, Washington; (May,
need to spend about $10 billion a year for the next 1967), p 7.
hi . ti t 17t irty years, SCIen IS S say. 3M·ddl . 8

I 'f h d d b f 1 eton,op. cu., p .t appears as 1 researc rewar e y grants rom
the government and tax breaks from the govem- 4Ibid. p 9.
ment are providing financial incinitives for the '
millions of dollars industry is pouring into pollu- 5Middleton,op. cit., p II.
tion abatement.

The Department of Health, Education and Wel- 6Wolozin, H. The Economics of Air Pollution. W. W. Norton & Co.,
fare estimated that some $31 million was spent in 1966, p 42.
1966 on air pollution research. Many of the 7

. t tv-ni t b . d t d Ibid. p 43.projec s, seven y-rune percen ,are emg con uc e '
by either universities or the federal government. In 8L" t 't 17

• •• • • 1S on,op. Cl ., P .
1966, the air pollution bill granted millions for
research into new ways of reducing the amounts of 9Liston,op. cit., p 17.
sulphur and other pollutants in fuel and for devices
to cut factory emissions of pollutants. In addition, 10/bid., p 17.
HEW was authorized to pay the costs of experi-
mental anti-pollution devices installed by private IIIbid., p 17.

. 1 8companIes. 12 .
Preferential tax treatment is presently being tua., p 18.

used in many states and also considered in Con- 1'l...." .

L . I tion i 1 t t 11 ti "Wolozin op cit P 99.gress. egis a Ion In severa s a es coaxes po u Ion ' . .,
control by providing that if a facility is designed 14J k W hI d D C "D t "" A· P 11 ti. . ac son, 0 ers, an e oursey, e ermuung IT 0 U Ion
and operated pnmanly for the control, capture, Control Costs," Journal of the Air Pollution Association, XVIII
and removal of pollutants from air and water, that (September, 1968). p 918.
facility will be exempt from real and personal 15 0

property taxes, sales and use taxes, and income and tua., p 918.
franchise taxes, as long as its use for pollution 16

. 1 9 "Air Pollution Control Expenditures in the Chemical Industry,"
control continues, Journal of the Air Pollution Control Association, XIX (April, 1969),

The preferential tax treatment though has p 278.
proved to be a controversial subject. There are 17 " .
objections to the long-run aspects of such a policy. Liston.op. cit., p 15.
It may be too great of an economic advantage for 18 .
some industries over others. Decisions in regard to tua., p 2l.

this nature should be matters of public policy, to 19M K H C "P c . 1 T T f P 11" C 1. . . ... c ee, . . reterentia ax reatment or 0 ution ontro
be decided by the appropnate legislative bodies at Expenditures," Journal of the Air Pollution Control Association,
state and federal levels. XVIII (September, 1968), p 597.

One possible course in dealing with tax legisla-
tion would be to use the following as a basis: 20McKee,op. cit., p 599.

1) Grant tax relief for installation of pollution 21M"ddl t ·t 11
1 eon, Ope Cl ., P .

control equipment only on existing plants, not on
plants to be designed and constructed in the
future.

2) Limit tax incentitives to expenditure for
equipment necessary to meet new pollution con-
trol regulations a~d stand~rds.2 0 .., This paper was presented in the course Introduc-

In summary, air pollution control In Industry IS ti t A' P 11 ti C t 1 hi h i t ht b. .. Ion 0 ir 0 u Ion on ro w lC IS aug ya complex problem. To achieve an air quality . . .' .
. hi d . d limit . 1 ti f tivi Dr. Gruber of the CIvIl Engineering Department.WIt n esire urn s, requires regu a Ion 0 ac IVI-

ties contributing to the atmospheric pollution and
dealing with their costs. The basic aim should
provide uniformity and stability !in pollution con-
trol levels in cooperation with industry and local
governments.21
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Rick Davies EE '73

Dick Jacobs EE '73

TUITION AND ROOM RATES FOR 1971-'72 JUNE COMMENCEMENT

At this time the tuition rates for the College of Spring Commencement Exercises for the Univer-
Engineering for 1971-'72 are as follows: sity of Cincinnati will be held on Sunday, June 13.

Weather permitting, commencement exercises will
be held in Nippert Stadium. This June there are

Lower Division Upp"er Division approximately 4,270 students graduating from the
City $235 $250 various colleges of U.C., including the regular day
Ohio $265 $325 undergraduate colleges, graduate schools, evening
Out of State $570 $570 college and the Raymond Walters branch.

The Colllege of Engineering will present approxi-
These rates represent no increase over the present mately two hundred and fifteen Bachelor of
tuition rates. They are for 19 or less credit hours; Science degrees to seniors, plus additional Master
students taking over 19 credits in a quarter must of Science and Ph.D. degrees. The number of
pay by the credit hour for the extra hours. graduating seniors in each department is as follows:

Room and board in the University residence Aerospace 31
halls WIll be $394 to $413 depending upon which Chemical & Nuclear 22
meal plan is chosen (all 20, 15 of 20, 10 of 20 Civil 18
meals per week). Also, a limited number of Electrical 70
apartments for undergraduates over 21 are avail- Mechanical 61
able in the Jefferson Apt. buildings at rates ranging Metallurgical 14
from $118 to $187. The graduating class of the College of

Engineering represents approximately 5% of the
total University graduating students.

NEVIN GETS ETA KAPPA NU AWARD

Joseph Nevin, instructor in Electrical Engineer- SCHOLASTIC ACHIEVEMENT AWARD
ing, has been chosen by E.E. Seniors and Eta
Kappa Nu members as "teacher of the year". This The Scholastic Achievement Award is presented
award is given each year in the E.E. department to to any student in The College of Engineering who
the professor or instructor who represents the best qualifies by making the Dean's list (3.40) five times-
all-around teacher with respect to attitude, effec- or by receiving a perfect 4.0 three times. It exists
tiveness and other important evaluation standards. to recognize those students demonstrating out-
Mr. Nevin graduated with his E.E. degree from standing academic achievement in the college. On
D.C. in 1964 and has been doing both graduate May 4 those students now qualifying were pre-
study and teaching in the E.E. department since. sented with their awards at a luncheon in the
The award is given by Eta Kappa Nu, the honorary Queen City Room of the Tangeman University
for electrical engineering personnel. Center.
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ECMA CONVENTION ACADEMIC CLIMATE COMMITTEE

Chuck Naegeli, Editor in Chief of the Co- A committee composed of two junior faculty
Operative Engineer, and Bruce Lippard, staff mem- members from each departmerit (but not specifi-
ber and photographer attended the National Engi- cally representing their department) is examining
neering College Magazine Association Convention all phases of engineering at DC - covering anything
in Cleveland' April 15 and 16. Awards were a student encounters from admission to post
presented for various judging criteria. The Co- graduation. The committee's purposely vague
Operative Engineer received several awards from a objective is a result of Dean Wandmacher's request
field of over sixty magazines. that a study be made to provide ideas which could

For 1971-'72 the new Co-Operative Engineer be implemented to improve engineering education,
staff is: Editor-in-Chief, Doug Mehlhorn, Managing and to offer suggestions to better use the resources
Editor, Bruce Lippard, Business Manager, Steve of the college.
Nusrallah and News Editor, Rick Davies. Anyone The committee is considering inputs by students
interested in working on the Co-Operative Engineer as well as faculty members in it's work. It's
staff next year should call Doug Mehlhorn opinions and suggestions will be submitted to the
(751-4417) or Bruce Lippard (821-7734). entire engineering faculty on May 25. Students

wishing to contribute opinions may contact one of
the following committee members.

Michael Baseheart CE
Andrew Bodocsi CE
James Boerio M&M
Frank Burris EE
Robert Calico AE
Richard Chartoff Ch&N
Stanley Day EE
John Dumbleton M&M
Charles Fournier Ch&N
Neal Jeffries (Chm) ME
Chris Passerello EA
Dean Shupe (Sec) ME
Don Stouffer EA
Gerald Weidenhamer AE

FIVE TOP TEACHERS CHOSEN

Five faculty members of the College of Engi-
neering have been chosen as this year's top
teachers. The following five people were selected:

Max L. Brown
John P. Cook
Monte J. Pool
Boyd C. Ringo
Gerald H. Weidenhamer

These professors were chosen by the students
through the teacher evaluations; the forms were
compiled by computer. Teaching awards for
1970-71 were presented to these people on May 16
at the College of Engineering Recognition Day.
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RECOGNITION DAY ACTNITIES TEACHING EVALUATION

The annual College of Engineering Recognition At the College of Engineering faculty meeting
Day was held Sunday, May 16, in the new Brodie on April 8, the faculty voted to adopt the
Quadrangle, Among the awards presented was the Engineering Tribunal proposal for making the
Herman Schneider Medal, for distinction as an results of the teaching evaluation run by Tribunal
exemplary co-op and student, to Phil Fairchild, available to Department Heads.
ChE'71. Also presented was the Senior Ring award The Teaching Evaluation will be handled in the
for outstanding service to the college and univer- following manner: A student designated by Tribu-
sity, to Lew .Soloway, AsE '71. A number of nal will administer the evaluation to each engi-
departmental awards, and engineering and hon- neering class, with the permission of the instructor.
orary society awards were made. Those students The evaluation is in two parts; an objective part
receiving scholarships, fellowships, and other (multiple choice questions) and a short-answer
honors were also recognized. subjective part. The responses (to the subjective

part will be given directly to the instructor. The
objective part will be tabulated by a computer
program developed by Professor Sarver, and a copy
will be given to the instructor and his department
head.

PASS-FAIL GRADING The Engineering Tribunal expresses the intent of
the evaluation (1) "To give the Department Head

At the same meeting the faculty unanimously a continuous, systematic evaluation of the teaching
approved making the following change in the ability of the instructors in his department, rather
Student Guide regarding courses taken pass-fail: than the hearsay method now used." (2) "To
"A- student- enrolled 'on the pass-fail basis in a increase the emphasis on teaching ability as com-
course administered by the College of Engineering, pared to research, administrative, and other aspects
will be assigned the grade of F (failure) according of a faculty member's responsibilities. This would
to the same performance criteria established by the give the Department Head some basis for using
instructor for students enrolled in the course on a teaching ability in rating the instructor's overall
regular letter grade basis.'" performance."
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WANTED: A STAFF
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COO-PERAT'V~ ENGINEER SU\FF -"RO~AeLY
WOT- CltEt..K TKE STAFF LISTING

W~'T'N6 ) I.MTERVI EW .NG AN D REPoRTING
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Research 2. Materials specifications and construction quality-
- control. Needed are more scientific methods of writing

opportun-Itl-es I-n specifications, .particularly acceptance and rejection
criteria, Additionally, faster methods for quahty-con-

h- ~, -_. trol tests at construction sites are needed.Ig••way engineering 3. Drainage of pavement structures. More should be
known about the need for sub-surface drainage of
Asphalt pavement structures. Limited information
indicates that untreated granular bases often accumu-

The As'phalt Instl-tute late moisture rather than facilitate drainage. Also, .in-
dications are that Full-Depth Asphalt bases resting

suggests projects in five vital areas -'Clirectly on impermeable subgrades may not require
sub-surface drainage,
4. Compaction and thickness measurements of pave-

Phenomenal advances in roadbuilding techniques dur- ments. The recent use of much thicker lifts in Asphalt
ing the past decade have made it clear that continued pavement construction suggests the need for new
highway research is essential. studies to develop and refine rapid techniques for

Here are five important areas of highway design measuring compaction and layer thickness.
and construction that America's roadbuilders need to 5. Conservation and beneficiation of aggregates. More
know more about: study is needed on beneficiation of lower-quality base-
l. Rational pavement thickness design and materials course aggregates by mixing them with Asphalt.
evaluation. Research is needed in areas of Asphalt For background information on Asphalt construe-
rheology, behavior mechanisms of individual and com- tion and technology, send in the coupon.
bined layers of pavement structure, stage construe- r-----------~-------------_,
tionandpavementstrengtheningby Asphalt overlays. OFFER OPEN TO CIVIL ENGINEERING

Traffic evaluation, essential for thickness design, STUDENTS AND PROFESSORS
requires improved procedures for predicting future THE ASPHALT INSTITUTE
amounts and loads. College Park, Maryland 20740

Evaluation of climatic effects on the performance Gentlemen: Please-Bend me your free library on
of the pavement structure also is an important area Asphalt Construction and Technology.
for research. Name Class or rank _

• School _

TheAsphalt Institute ~~~ess State Zip Code,_
College Park, Maryland 20740 -L .J





An equal opportunity employer.

Calling us just a telephone company
is like calling

Leonardo DaVInci just a painter;
~

General Telephone & Electronics is in- in the telephone business. ·We grew up in
volved in domestic and international tele- the telephone business. And we're still very
communications ... home entertainment... much in it.
every type of home and industrial lighting. .. So we don't really mind your referring to
computer software systems ... and all phases us as just a phone company.
of advance research. It simply serves to remind us of how far

But please don't get us wrong. We started we have come.

0E
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, When was the last time you went out for a

breath of freshah- ·~J}~igo(it? How long has it been since
the sky looked real(Y~btue?···

Every day~"our cities-dump hujadreds of thousands of
tons of waste into th.e air. Carbon' monoxide. Sulfur dioxide.
Fluoride compounds. A'iiJ\Jlain old soot.

If something isn't done about air pollution in your
lifetime, it may cut your lifetime short.

Air pollution can be controlled. The key is technology.
Technology and the engineers who tan make it work.

Engineers at General Electric are working on the
problem from several directions.

Rapid transit is one. In many cities, the automobile
causes more than half the air pollution. In some cities,
as much as 90%. But engineers at GE are designing
new equipment for rapid-transit systems, encouraging
more people to leave their cars in the garage.

Another direction is nuclear power. General Electric's
engineers designed the very first nuclear power plant
ever licensed. A nuclear plant produces electricity without
producing smoke. And as the need for new power plants
continues to grow, that will make a big difference.

There are other ways General Electric is fighting air
pollution. Maybe you'd like to help. "Wecould use your help.
But don't expect to come up with an overnight solution
to the problem.

The solution will take a lot of people, a lot of talent
and a lot of time. You'll breathe easier - once you get started.

GENERAL. ELECTRIC
An equal opportunity employer




