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If you want to grow
with a growth company ...

go with
Westinghouse. In the past five years, our sales We need help. We need engi-

have gone up fifty percent and neers who want to grow and con-
profits have nearly tripled. Our tribute to society at the same
goal is continued growth. Much of time. Westinghouse believes the
this growth will come from our two are not mutually exclusive.
commitment to improve the world Talk with our campus recruiter
we live in. about starting a growth career

When you're in everything from with Westinghouse, or write Luke
computers to urban development, Noggle, Westinghouse Education
to medical science, to mass Center, Pittsburgh, Pennsylvania
transit, to oceanography-the 15221.
opportunities are boundless. An equal opportunity employer.

You can be sure .. .if it's Westinghouse



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 challenges 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.
'I'imkenv bearings sold in 133 countries. Manufacturing in Australia,

Brazil, Canada, England, France, South Africa and U.S.A.
An Equal Opportunity Employer.

TIMKENe

REGISTERED TRADEMARK

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

We
want,
a guy-- -

who keeps a level head.
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Engineering students must decide upon their
professional career earlier than any other group.
This decision is often made without a great deal of
thought or contemplation. Too often this decision
is based on a misconception of what Engineering is
all about. Somethimes they jump into it for lack of
anything better to do, or what is worse, they enroll
in the Engineering College for the singular reason
that they have an aptitude for mathematics or
science.

To err is only human, but to delude oneself for
five years in Engineering College is pure folly. It
takes a lot of dedication to make it through the
College, but this is not to say that every student
who has successfully graduated from this academy
is dedicated to engineering. A few are, some are
not. Those who are not dedicated to their profes-
sion are dedicated to something of minor impor-
tance. Their concern is restricted to making the
grades necessary for a degree.

The high attrition rate the first few years can be
attributed mainly to a lack of dedication to this
"classroom cause." Every student who is accepted
into this College has the ability to pursue a career
in engineering. The students are selected from the
upper third of their graduating class. The reason
only a meager fraction can endure the full five
years, is that only a few can manage to withstand
the onslaught of engineering education. There is a
conflict between a student's outside interests and
the educational process. This makes education a
painful situation. The graduate of the College of
Engineering has proved only one thing and that is
his ability to meet the demands of the classroom.

Graduates in our College should possess pride as
well as ability in their career. A degree in engi-
neering is not a guarantee of life-long happiness.
Indeed, it can be a source of unhappiness. It is not
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Disillusioned Engineers

uncommon for engineering students to be suddenly his engineering profession in the classroom, then it
disillusioned in their vocation after graduation and remains a collection of useless information to be
faced with a life commitment to jobs not agreeable retained for the quarter and subsequently for-
to their tastes. It is never too late to change your gotten. If the College does not realize this, then it
mind, but it is difficult to do anything about it has blinded itself to a very important fact. If it is
since your responsibilities in other areas grow. A aware, and has chosen to slight the inter-
disillusioned engineer with a family to support is relationship between classroom studies and practi-
caught in a rut. cal experience to satisfy a "super critical" course

In reality it is the student's responsibility to see survey, then it does not satisfy the student.
that worthwhile goal-searching and self-contempla- The College places too much emphasis on the
tion is carried on. If it is the responsibility of the cumulative point average and not enough on the
College to graduate students who are dedicated to counseling service available to students. The good
engineering as well as capable of engineering work, student is in need of as much or more advice as the
then the College must shoulder part of the blame. poor student. He is in need of career counseling.
It is in a situation to steer and guide individuals The College is evidently not aware of this fact, and
with misconceptions and doubts about engineering; in most cases the individual is not even aware. The
instead, it effectively compounds the students Professional Practice Co-ordinators are of little
problem by placing too much stress on the avail. The student, in many cases, is not aware
cumulative point average. The point is that the because he has deluded himself into believing that
student never really has time to turn inward and engineering is the chosen field for him, and it is
re-examine his objectives in life. He is swamped based solely on his success in the classroom. His
with an ammalgamate of detailed course work. co-op assignment should indoctrinate him into

The College's policy of "snow as you go" engineering work, but too often, the disappointed
accomplishes nothing and in fact hinders the student shrugs off an unrewarding job as simply an
learning process. By adopting this policy, it errs, unfortunate occurence. He does not read the
since it inherently presumes that the students have handwriting on the wall until it is too late.
already made their final decision in vocation. This Every student must assure himself that engi-
is not always the case. The College has evinced a neering is his calling before he graduates, and the
proficiency for weeding out students who lack College must assist him in making that decision.
dedication to making grades. It is the others who Unless the student and the College work together
isolate themselves in a closed shell of learning upon on this project, the degree is meaningless and the
whom the College has little or no effect. The College will continue to produce disillusioned
College is in need of counselors as well as instruc- engineers to practice a career to which they are not
tors. Ideally, a teacher should be both; in reality, all dedicated. Disillusioned engineers are poor
he is rarely either. The two terms should be engineers, and in that sense, the College will be
synonymous. Instruction involves more than failing its requirements to graduate engineers worthy
pounding a tome of unrelated detail into the of their title. For these engineers, the grass will al-
student's brain. If the instruction is not related to ways be greener on the other side of the fence.

Chuck Naegeli
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Challenge to '70-'71 Tribunal
Gene Allspach ChE '70
Engineering Tribunal President

This feature in each magazine issue is written by which matters directly affecting students, such as
the Tribunal President to present pertinent student curriculum, teaching, and rules are appropriate
issues. Since this is the last article in my term as areas of student involvement. These affairs are
President, tradition calls for a farewell message. I usually handled in committees which can easily
do not believe that a farewell is appropriate. The have student members. Students can serve as
objectives which the Tribunal has had this year fit responsible committee members with the right to
into long range objectives. This year's Tribunal vote as well as the responsibility to attend all
began where last year's Tribunal left off and next meetings and to do any reasonable outside work
year's will begin where this year's leaves off. Thus a necessary. The obligations of a committee member
progress report related to the overall objectives is should hold for all committee members - student
more appropriate. and faculty.

The Tribunal's objectives revolve about the idea How fully have these objectives been accom-
that students can and should play a responsible plished? With respect to curriculum, students
role in their College. This can be stated in another worked on the freshman-sophomore curriculum
way by saying that an issue affecting students revisions and played an integral role as full voting
should be considered from all sides - students, members of the committees. During the course of
faculty, and administrative - and only a decision the committee work additional students were
based on all these viewpoints can be the best consulted to give more student feedback. Students
decision for all concerned. The rationale is that served on some departmental curriculum commit-
college learning is a student-faculty interaction and tees and once again were able to express their
that for such interaction, an appropriate student- views. All the proposed curricula were submitted
faculty relationship must be developed. An appro- to the College Committee on Undergraduate
priate student-faculty relationship permits students Courses and Curricula, on which students also
and faculty to be aware of, and hopefully under- serve. This Committee gave its approval and sub-
stand, each other's views on subjects in which they mitted all the curricula to the faculty where they
each play a role. Once this understanding is were approved. In these workings of planning
achieved, I have great faith that a mutually curricula students were integrally involved and the
favorable agreement is possible. student-faculty relationship was excellent.

The question immediately arises about in which Dne of the discoveries that students make at
decisions students should have a role. From the college is that professors have responsibilities and
faculty and administrative point of view, it is duties other than teaching. This is especially
physically impossible and impractical for students difficult to understand since in elementary school
to have a role in each of the thousands of and high school the teachers' main functions are to
decisions. We agree. A fair compromise is one in teach. College professors have equal, and at times,
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higher priority matters to consider. This realization faculty members will aid the individual professors
has become especially evident among under- in assessing their teaching methods and pinpointing
graduates because of the special situation in the their weaknesses. Hopefully this will create a better
V.C. Engineering College. The Engineering College rapport between students and faculty and reduce
has had a very good reputation as being an pressure between the groups.
excellent undergraduate school but has not had Students have also grown to appreciate excellent
that reputation in graduate work. This situation teaching. The encouragement that faculty members
was realized and a program for alleviating it was receive to do research is generally realized. If a
begun in the early sixties. Such a task is not an professor can still be an excellent teacher while
easy one. As most people realize, graduate pro- carrying out his other obligations, students realize
grams revolve about research so it is natural that in and appreciate his extra efforts. In order to
any attempt to develop a good graduate program, recognize those who exhibit excellence in teaching,
research must be encouraged and emphasized. As a the Tribunal has initiated the annual outstanding
result a high priority has been given to research in teaching awards based on the course evaluation and
the Engineering College. Thus research has at times given at the College Honors Day.
taken precedence over undergraduate teaching. As The College rules were recently revised to
a result professors have had to devote more time to provide many flexible programs. The committee
research and less to undergraduate teaching. The which proposed these revisions had student mem-
smaller amount of time usually reduces the hours a bership. Several of the ideas that were incorporated
faculty member is available for student questions. in the new rules were student initiated. The College
It is not the faculty member's fault that he has less Committee on Rules and Petitions which enforces
time to devote to teaching because he, too, has these rules has student members with full member-
only twenty-four hours in his day. The goal of an ship rights.
excellent graduate program is a highly desirable The three main areas mentioned have had an
one and should not be sacrificed. This problem is excellent student-faculty relationship developed in
just one of the growing pains in building graduate them. This relationship has been very productive
programs. This realization has not stopped grum- from both a faculty and student point of view.
blings by undergraduates, though. They consider More work needs to be done to develop these
themselves to be the ones who are having their further, since only a start has been achieved.
education sacrificed in order that the Engineering However, it is that start of which the Tribunal is
College has a strong graduate program. In an effort very proud. The 1969-70 Tribunal hopes that
to alleviate some of the pressures here, Tribunal progress has been made during their term and that
initiated a course evaluation. Through this evalua- next year's Tribunal will be able to progress
tion it is hoped that the direct feedback to the further.
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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:

Editor, The Cooperative Engineer
Room 114, Baldwin Hall
University of Cincinnati
Cincinnati, Ohio 45219
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Cast it or weld it?
The beauty of cast-steel construction is that tions. How else would- you make this compo-
you can combine the casting process with an- nent? Forge it? Impossible. Hog it out of a
other production technique, and cash in on the solid chunk of metal? Prohibitively expensive
economies of both. . .. By using cast-steel the designer got maxi-

Suppose you had to create a heavy-walled mum economy, plus the extreme dependability
fluid-handling component with complex inter- and safety which were "must" requirements
nal configuration ... a component that is basi- in this high capacity compressor unit-since
cally a "twin" design. Can it be made as a he could specify the precise composition
single casting? Easy - but how much more needed to meet calculated stress require-
economical to sptit the design into two ments.
"chunky" castings (thus minimizing core Wanttoknowmoreaboutcast-stee/?We're
costs) and then weld the two halves together. offering individual students free subscriptions

Theoretical? Not at all. We're talking to our quarterly publication "CASTEEL"

~!~~~i~~:~r~~~:-::;~~171-:Y~~\~~:~~~;~ ~:i~~~t:~ ~~!::~~;~i,;i~~~e~Y ~~~i~~\~i~:
wit~stand ~esting at 1800.psi, pl.us ri.gorous .:,::t::!!!'!}:::' Westvie~Tower~,21010 Center Ridge Road,
radiographic and magnetic particle mspec- ': Rocky River, Ohio 44116.

STEEL FOUNDERS,' SOCJ:ETY OF AMERJ:CA

Cast-Steel
for Engineering Flexibility
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Some people think that NASA's [light controllers just sit around in a big
room and watch live TV from the moon. This article points out how
ex tensive their jobs really are.

Chuck Naegeli, AsE '71

Chuck Naegeli is a junior Aerospace Engineer from Canton, Ohio. His co-op experience
is at the Manned Spacecraft Center in Houston, Texas, where he is being trained in flight
control, especially mission simulation. Chuck is an active member of Engineering Tribunal
and has recently become Editor-in-Chief of the Cooperative Engineer.
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"Apollo 13 ... Houston." "Go ahead Houston." stations must be used to relay data to and from the
"You are Go for TLI." "Roger, understand we are spacecraft and MCC. The Manned Space Flight
Go for TLI." Early in the afternoon on April 11, Network (MSFN) utilizes three frequency spec-
Navy Capt. James A. Lovell, Fred W. Haise, and trums in the acquisition of data; these spectrums
substitute crewman John L. Swigert fired the are:
S-IVB engines which put them in a trans-lunar 1. Very High Frequency (VHF)
coast on one of the most hazardous Moon landing 2. Ultra High Frequency (UHF)
missions yet attempted. At a quarter of a million 3. Unified "S" Band (USB)
miles away from the Earth, the astronauts ... were There are four types of stations who receive
suddenly faced with the most critical problem ever telemetry from specific vehicles due to their
encountered in manned space flights. An over- frequency spectrum capability. Each station type,
heated oxygen cryogenic tank suddenly burst, however, utilizes USB for CSM and LM data
demolishing half of the Service Module and forcing coverage. Unified "S" Band is the only frequency
the crew to rely on the Lunar Module for their spectrum providing the MSFN with voice, com-
electrical power, environmental control, and pro- mand, telemetry, tracking, and television all in one
pulsion system. The lives of the space trio were band of frequencies. VHF is the only other
dependent on the proper functioning of ground frequency spectrum used for voice communication.
personnel and equipment. Their calm and unques- However, Very High Frequency is also utilized to
tionable ability undoubtedly was responsible for downlink telemetry data from the S-IC and S-II
the safety of the crew. The ground support team booster stages during launch and earth orbit
were honored in an official presidential award insertion. S-IVB telemetry data is downlinked via
ceremony at the Manned Spacecraft Center. both VHF and USB. Ultra High- Frequency and

Unless the activities of the crew are integrated Unified "S" Band are used for tracking coverage.
with the ground as well as with the spacecraft there When the spacecraft is in lunar orbit, stations at
can be no mission. The interrelationship of ground Goldstone, California (GDS), Madrid, Spain
with the crew and spacecraft is known as "Flight (MAD), and- Honeysuckle Creek, Australia (HSK)
Control." A flight congrol team at Mission Control are used for data acquisitions. There are twenty-
Center (MCC) in Houston, Texas monitors and four Near Space Support Stations. The final types
controls all phases of each mission from .launch to of MSFN stations are the Apollo Range Instrumen-
splashdown. Flight Controllers located in the Mis- tation Aircraft (ARIA) and the Apollo Instrumen-
sion Operations Control Room (MOCR) are trained tation Ships (AIS). Eight C-135A four-engine jet
to perform certain tasks and monitor certain aircraft compose the instrumentation aircraft
aspects of his own specialty. group. There are four Apollo Instrumentation

Information is obtained from the spacecraft via Ships (Vanguard, Redstone, Mercury, Huntsville).
telemetry, tracking, voice, and television. In addi- These mobile stations supplement land based sta-
tion to this, Flight Controllers can control space- tions for optimum coverage of the spacecraft
craft systems by means of "command." For during critical phases of the mission.
example, a Flight Controller can cause the abort Not all of MSFN Remoted Stations have the
light on-board the spacecraft to light. capability of sending commands to the spacecraft

Since transmission of data to and from an and transmitting telemetry data to MCC in "real
orbiting spacecraft is limited to "line of sight" time." Those that do, such as Carnarvon (primary
between the spacecraft and the ground, remoted sites) relay information to Mission Control Center
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via the NASA Communications Network (NAS- Telemetry System processes the data bit stream
COM). During the orbital phases of a mission, all received from F ACS, separates the various tele-
spacecraft data is normally routed through God- metry and tracking data and routes them to the
dard Space Flight Center which acts as a primary appropriate equipment. For example, CSM state
switching center. vector (velocity and position) bit data would be

Data acquired from telemetry, voice, tracking, separated from the corresponding LM tracking data
and television and transmitted to MCC must be during rendezvous and routed for further proces-
made available for ultimate display to the Flight sing.
Controllers for analysis and decision making. Fig- Telemetry data requiring calculations is sent
ure 2 is a flow diagram which shows the inter- directly to the Real Time Computer Complex
connection of major areas for routing, processing, (RTCC). Certain telemetry data containing events
and computing the transmitted data. The Facilities such as the firing of the service propulsion jet will
Control System (F ACS) is the interface for MCC be routed directly to the Display /Control System.
and the commercial communications circuits of the The D/e system converts the data it receives into a
MSFN, and acts as a centralized area for the more recognizable form of display for the Flight,
transmission/reception and distribution of datal Controller.
voice/TV. The main group displays in the MOCR contain

CCATS or Communications, Command, and three projection TV displays and two projection
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plotting displays as well as timing and data carrying on their particular tasks.
displays. The center plotboard is used to display A Flight Controller can also uplink commands to
plot of latitude vs. longitude. To the right of this the spacecraft. "Commands" are digital words
display, plots of flight path angle vs. velocity are stored at the remoted stations and telemetered to
shown. Just above the projection screens are the the spacecraft upon initiation by the Flight Con-
timing and data displays. Ground Elapsed Time troller. The Voice Communications system enables
(GET) and Greenwich Mean Time (GMT) are the voice communication between personnel within
general time references shown. MCC and between MCC, MSFN and the spacecraft.

Each console is equipped with television moni- The spacecraft, MSFN, MCC interface is com-
tors, event indicator lights" and white and yellow posed of an intricate but reliable network of
pushbutton lights for the various communication systems, all designed to perform their own func-
loops. There are 80 channels of Closed Circuit tion and dependent on the proper functioning of
Television, consisting of local sources and commer- the other systems. This equipment is useless,
cial television and computer-generated dynamic however, without the human beings to read the
data from the RTCC available to each console. The displays, accumulate the information, and based on
purpose of an event indicator light is to signal the this make a decision to meet the requirements of
Flight Controller whenever certain actions have the Mission Rules (GO or NO-GO) or pinpoint a
occurred during the mission. The consoles and problem in the spacecraft hardware and remedy
group displays assist the Flight Controllers in the situation.

Fig. 2 MCC-H Internal Data Flow
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The line drawing of the MOCR console positions ance, Navigation, and Control Engineer),
(Fig. 3) is a "seating chart" of the Mission Control "EECOM" (CSM Electrical, Environmental Con-
Center. In the top row, furthest from the group trol, Communications Engineer), "Telcom" (LM
displays are administrative personnel. The Depart- EECOM Engineer), and "Control" (LM GNC Engi-
ment of Defense Representative (DOD) provides neer). * The CSM COM (Communications Engineer)
the overall direction for the Navy recovery forces is not shown in the figure but shares "EECOM's"
and Air Force tracking stations, and also interfaces console and assists him in his assigned duties.
with the President in matters of international "Booster" has the prime responsibility for the
importance which may arise in a mission. The Saturn Launch Vehicle. "FDO" (Flight Dynamics
Mission Director and the Flight Operations Direc- Officer), "GUIDO" (Guidance Officer), and "RE-
tor interface with NASA Headquarters, MSC, and TRO" (Return To Earth Officer) interface with
other centers. The Public Affiars Officers (PAO) each other concerning guidance and trajectory
keeps the news media aware of the latest develop- parameters.
ments and progress of the mission. Five Staff Support Rooms (SSR's) provide

Due to the complexity and extended duration of specialist support for each of the MOCR console
the Moon Landing Missions, there are now four positions. For example, the Flight Dynamics SSR
Flight Directors. Collectively, they are responsible would monitor trajectory data to insure that the
for the overall direction of the mission from launch orbital parameters are within specified limits.
to splashdown. All the other Flight Controllers are Another support area is the Weather Room. During
responsible to them for their respective areas of Launch and Recovery it provides accurate, up-to-
specialty. One of the main duties of the Assistant date information on weather conditions which may
Flight Director (AFD) is to act as mission rule ad- alter or affect the Flight Plan.
visor to the FD. Although each of the Flight Controllers are

The Apollo vehicle components are classified as specialists in a specific area, they must be knowl-
either "booster" or "spacecraft". Monitoring, anal- edgeable in all systems and functions in order to
ysis, and evaluation of the CSM and LM spacecraft correlate data pertinent to their own area of
system is the responsibility of "GNC" (CSM Guid- responsibility. The Flight Control team is a vital

- force in insuring mission success.

Mission operations control room (MOCR)

Fig. 3
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Frivolous Fantasy

The New Lime played to a packed' house at the
1970 Engineer's Ball at .Greenhills County Club,
February 28th. The highlight of the dance was the
crowning of Sweetheart, 1970, Miss Connie Vehr.
This year was the first time the dance was open to
all members of the University, and the desired
effect was achieved - packed house and lots of
fun!
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Yourmoneyand
your life.



You're living dangerously, and you
love it.

You fought the professor all semes-
ter, and got an A in spite of it.

The girl you've been eyeing likes
your style.

It's spring. That's dangerous.
But the one place where you

shouldn't have to live quite on the edge
is on the road. Now you don't, thanks
to new safety features in cars ... and the
remarkable radial tire.

Radials are a marvelous invention
in rubber and rayon cord. They last
twice as long as regular tires, and even
give you better gas mileage. On wet, slip-
pery pavements, they grip like fly paper.

A point of interest-The Dynacor"
rayon cord in radial tires is made by FMC
Corporation, the same companythat
makes rayon for the "throwaway bikini"
your date is working up courage to wear.

This same company that builds egg
handling systems also builds fire engines.

Each day you see FMC products
around and you've never known it.

FMC also makes petrochemicals,
pumps, freeze dry equipment, practically
anything dealing with food growing
machinery and industrial chemicals, and
more. We are one of the country's top 60
corporations.

FMC is a creative company that's
making an impact on the American way
of life. Perhaps you'd like to help. For
more information, write for our descrip-
tive brochure, "Careers with FMC." FMC
Corporation, Box 760, San Jose, Califor-
nia 95106. We are an equal opportunity
employer.

fmc
•••••••• ®

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



"Wanting more food from the "Machinery made of materials that "Nickel maraging steel enabled
ocean is one thing. Getting will last. Reliable materials priced Lockheed's Deep Quest to d!ve to a. _
• • II • 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. Fighting '\...
"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 steel"

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 th~

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

Machines the sea can't destroy.



for the 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 IC)(EL
our surroundings. From nickel ores, we
recover platinum, palladium, twelve
other commercially useful elements.



Who .Pays for Pollution Control?
Environmental pollution presents more problems than the obvious threat

to health. The economic requirements of pollution control programs are
perplexing and frustrating to even the country's most capable experts.

William Otte

Selection from among alternative uses of sizeable, cost and their effectiveness in the attainment of
but limited resources in order to meet stipulated, specified objectives. In a broader sense, cost-effec-
but often vague, objectives is a challenge to tiveness has been defined as simply a "technique
modern management of both private and public for evaluating broad management and economic
enterprise. Particularly challenging are those situa- implications of alternative choices of action with
tions in which the immediate objectives of manage- the objectives of assisting in the identification of
ment cannot be conveniently reduced to monetary the preferred choice."
units, so that alternative means of meeting these The analysis is designed to yield solutions that
objectives cannot be compared on the basis of are uniquely responsive to particular problems. It
relative return. Recent years have seen the develop- deals with problems which are ill-structured and
ment and refinement of a number of analytical which have objectives that are less precisely de-
approaches for meeting this challenge. There are at fined. Thus, the methodology of cost-effectiveness
least six approaches that could be discussed but I analysis cannot be set forth as a set of standard
will limit this article to two that are considered to procedures, but must be outlined as a sequence of
be the most important. These are: cost-effective- general steps which constitute an approach. These
ness analysis and benefit-cost analysis. include:

Cost-effectiveness is a term which has been used 1. Definition of objectives;
in a formal sense only in recent years. Wide 2. Identification of alternatives;
publicity was given to the use of the technique in 3. Selection of effectiveness measures;
managing the activities of the Department of 4. Development of cost estimates;
Defense under Robert Mclvamara. 5. Selection of a decision criterion;

In its narrowest sense cost-effectiveness analysis 6. Creation of models relating cost and effective-
may be defined as a technique for choosing among ness.
given alternative courses of action in terms of their

William G. Otte (Accounting, 1970) graduated from Purcell High School in 1965. His
activities in the College of Business Administration range from Tribunal to the Presidency
of the Society for the Advancement of Management. As far as campus activities are
concerned, he well represents his college on the Senior Class Advisory Board's
Commencement Speaker Committee and in the past in student government. He is a
member of Alpha Kappa Psi Fraternity, Alpha Phi Omega Service Fraternity and he
recently participated in the founding of a new organization in the Business College called
the Business Betterment Association. The author wishes to acknowledge as sources of
information for this article, an article by W.R.D. Sewell et. alan A Guide to Benefit-Cost
Analysis and one by Barry G. King on Cost-Effectiveness Analysis: Implications for
A ccou n tan ts.
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Figure I is an attempt to depict in pictorial form of forecasting, there is also the question of
the structure of the analysis. In this figure, the measurement. Certain benefits, though recognized
curve relating cost and effectiveness permit illustra- in a general way, are not normally measured in
tions of both the criterion of maximizing effective- dollars and cents. The same applies to costs. To the
ness with the given cost and minimizing cost of extent that benefit-cost analysis is able to take
given effectiveness. For example, effectiveness is these intangible factors into account, it represents
maximized with a given cost of CI by using an improvement over older and more limited
alternative A I, or with a given cost of C2 by using methods of analysis which are more strictly techni-
alternative A4. Cost is minimized with a given cal and financial in character.
effectiveness of E3 by choosing alternative A2. The Benefit-cost analysis may be used for three
ordered alternatives shown in the figure are the broad purposes;
result of applying either criterion at the level of C I
or E 1. 1. To assess the economic character of a particu-

Cost-effectiveness provides a framework for aid- lar project;
ing in decisions of policy, the effectiveness of 2. To determine which of a number of projects
which cannot be measured in terms of money. designed to serve a given purpose results in
Such decisions are required of public authority and the largest ratio of benefits to costs; and
private enterprise on programs of anti-pollution 3. To determine which of a number of projects
and resource control. designed to serve different purposes confers

Benefit-cost analysis is' an approach that can the largest net benefit on the economy as a
provide a logical framework for the evaluation of whole.
one or more courses of action. It is also a The analysis from beginning to end is essentially
comprehensive method for dealing with a number a matter of weighing alternatives. Each transporta-
of factors, some of which may be highly conjec- tion route, each power site, and each recreational
tural in nature. Those who make analysis as a basis area is considered for possible development. The
for decision-making inevitably face certain difficul- most promising site or location is then selected by
ties. In the first place, they must make a series of a process of elimination, the one exhibiting the
judgements or estimates whose validity can only be highest ratio of benefits to costs coming out on
tested by the passage of time. Besides the hazards top.
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IFIGURE 1 Stru ctu re of
Cost-Effectiveness Analysis Ordered

Alternotives

Diagram from article "A Guide to Benefit-Cost Analysis," in Readings
in Resource Management and Conservation, by Ian Burton, University of
Chicago Press, 1960.



Expressed in graphic terms (see figure 2) three "To achieve a better and fuller life it seems to
points are significant in the selection of the most me necessary that we look beyond the temple
economic scale of development of a project or idol of monetary evaluation. We must think
program. The first (point X) is the scale at which beyond the prayer ticks of the voluminous
the ratio of benefits to costs is the greatest. The reports which ostensibly determine whether a
second (point Y) is the scale at which the benefits project is justifiable.
exceed the costs by a maximum amount. The third It would seem to me less esoteric and far
(point Z) is the scale at which the benefits more honest to decide that certain elements are
attributable to the project or program are equal to necessary for better and fuller lives without
the costs involved. dreaming up ways to put meaningless dollar

The foregoing has been very general and non- values on them; then to weigh the other
technical in an attempt simply to introduce some elements having monetary value by uniform and
basic concepts of cost-effectiveness analysis and objective procedures, so that alternative uses of
benefit-cost analysis. In conclusion I would like to the resources can be compared, and choices
quote Luna B. Lepold who wrote in The Conserva- among the alternatives made on sound monetary
tion A ttitude a message which I believe serves as a grounds."
witness to the importance of these techniques:

Fig. 2
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"OK, who let these engineers in?" "Are you sure Ididn't p-ay you?"

"1 wanna be an engineer."

Research 2. Materials specifications and construction quality-
control. Needed are more scientific methods of writing

opportun-It-Ies -In specifications, .particularly acceptance and rejection
criteria, Additionally, faster methods for quahty-con-

h- Ia - - trol tests at construction sites are needed.Igllway 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 Asphalt Institute late moisture rather than facilitate drainage. Also, .in-
• ••• dications are that Full-Depth Asphalt bases resting

suggests proiects In five Vital areas directly 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--------------------------,
tion and pavement strengthening by 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 .send me your free library on
of the pavement structure also is an important area Asphalt Construction and Technology.
for research. Name Class or rank _

The Asphalt Institute ,.''"U~\ ~~h:r:~s .
.~ - ~ CIty State ZIp Code, _College Park, Maryland 20740 "',f3~Alt\'" L ..J
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This Air Smells Rotten!
Dave Aubel

Dave Leith

We have all heard a lot of talk about air the chronic effect of lower sub-lethal
pollution and its effects on health recently. Is the levels of air pollution. This has not been
problem as bad as it seems? Is it getting worse? Can clearly defined. The question of how
it be controlled? The Cooperative Engineer inter- much insult can be tolerated from day-
viewed two of the College's air pollution experts to to-day levels of the normal pollutants
try to determine the answers to these questions. that are found in an urban area is still to

be answered. There is a great deal of
research in this area, and, while we are

Editor: Who puts most of the air pollution in sure that air pollution is not good for
the air? Is it industry or individuals? people, the answers are not clear enough,

and we need these answers in order to set
Pattison: On a weight basis most of the pollu- air quality standards, so that we can

tion in the United States comes from better determine the long range effects of
motor vehicles. But, weight basis is not air pollution on health.
necessarily the whole answer; the biggest Of real concern to the people, and the
part of this weight is carbon monoxide demonstrative effect that everyone can
arid I guess most people would agree that see, is the physical damage - the damage
carbon monoxide is poisonous, but when to paint, the damage to fabrics, the
you consider ambient air levels, carbon damage to nice, shiny automobiles, the
monoxide averages about seven parts per discomfort and the downright disagree-
million in most American cities, it's ableness of offensive odors that are re-
questionable whether or not this is really leased. On a summer night when you
harmful. would like to enjoy the pleasantness of

the evening and you have a nice party on
your patio, if you live near a source of

Editor: What actual damage does air pollution odor, and wafting over is this stinking,
do? rotten odor that sends your guest home

or running inside. This, I think, is a real
Gruber: Air pollution does damage in many denial o~ th~ com~ortable u~e of prop-

areas - of prime concern of course is erty, which IS an Inherent right of the
the influence of air pollution on health. people of this country. The dama~e done
In my experience, the motivating force to pr?perty values due ~o the blotting out
on air pollution control has been the of VIews from otherwise very desirable
effect on the well-being of the com- building sites is unmeasurable, but it is
munity. The broad definition of heath real.
i~cl~d~s well-being. We have had drama- Editor: Mr. Gruber, you mentioned the health
tIC. incidents o~ d~ath f~om air pollution hazards. How harmful do you think is
eplso~es: the incident In London, Eng- smoking a pack of cigarettes compared
lan~ In 1952 caused 4000 excess deaths with walking down a busy street.
during a week-long episode of excessive
air pollution. Today the big question is Gruber: There are comparisons made that say if
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you breathe air in a heavily contaminated
city, it is equivalent to smoking one pack
of cigarettes a day. I wonder if Dr.
Pattison might have some comment on
the relationship of carbon monoxide
levels in the atmosphere to the levels of
carbon monoxide in the blood from
smoking.

Pattison: Carbon monoxide is produced by
motor vehicles primarily and is the big-
gest quantity of material in the atmos-
phere. Where the other pollutants we
normally measure in fractions of a part
per million, carbon monoxide averages
seven parts per million, has been often
measured at 40 ppm, .and has been
occasionally measured in traffic at 150
ppm. At typical levels, you might have
one or two per cent of your blood
combine with carbon monoxide instead
of oxygen. Blood prefers carbon mon-
oxide by a factor of 210 times its
preference for oxygen. That is, if you had
21 % oxygen and 0.1 % carbon monoxide
in the air, you would have half of your
blood tied up with carbon monoxide.
However, it takes quite a long time to
reach that level. In other words, it takes 3
or 4 hours for your body to come to
equilibrium with whatever level of carbon
monoxide you are in.

Related to smoking, you may have
several hundred ppm of carbon monoxide
in a breath of smoke. This would be a
very dangerous level if you were breath-
ing it all the time, but a smoker takes a
puff or two and then he waits a couple of
minutes, so he doesn't really come to
equilibrium with the 400 ppm which he
might be getting. He is taking in a very
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Professor Charles Gruber received his as in
Mechanical Engineering from the University of
Cincinnati in 1932. He has worked for the City
of Cincinnati as a heating engineer and as Air
Pollution Control Officer since 1938. In 1957
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Pollution Control Administration. His fields of
special interest are air pollution control pro-
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Associate Professor of Civil Engineering at U .C.



dangerous level, but he is not taking it in
continuously. So, he ends up taking in a
level which he might normally take in
during an incident of heavy pollution.
Nautrally, if he is a smoker during a
heavy pollution incident, he has both
problems.

Editor: Is there any relation between popula-
tion growth and polIu tion growth?

Gruber: There is a very definite relation be-
tween population growth and pollution
growth. It is generally agreed that the
quantity of pollution emission is directly
related to the number of people. The
amount of industry present affects the
amount of pollution, but, if you want to
use a rule of thumb, the amount or
pollution is almost in direct proportion
to the number of people in an area.

Pattison: This is true, but you must realize that,
as a city gets larger, for instance, as its
population doubles, there is not generally
twice the concentration of pollutants.
There is twice the weight of pollutants,
but it is usually spread over a somewhat
larger area. Perhaps the people will be
spread over twice the original area. This is
not exactly true, because large cities are
shown to have a higher concentration of
pollutants in the middle of town. How-
ever, if the population of that town were
to be doubled, the pollution concen-
tration of the center of town might rise
by a factor of 1.3. Almost all effects of
pollution result from the concentration
of pollutants in the air, not the amounts.

Editor: In some cities, air pollutions concen-
trations are broadcast over the radio.
How are these levels measured?

Gruber: The levels given over the radio can
only come from monitoring stations, and
the values given are related to the type of
monitoring. In our job of trying to set air
standards we have to know the levels of
air quality. One of the problems is to
determine a "crud" level, or some sum-
ming up of all the pollutants, and it's
very difficult to do this. It is like adding
apples and oranges. In some instances,
someone will take a particulate level,
with the so-called "high volume samp-

ler", and base all his levels on this, when
there may be no relation to the gaseous
level due to the emission from some
important source in the area. However, I
do not disagree with the idea of broad-
casting levels, since you must bring the
problem before the public in order to
support legislative and budgetary mea-
sures to control pollution.

Editor: Do you think that air pollution can
actually be controlled?

Gruber: It certainly can be controlled, and it is
being controlled. Where there are en-
forcement programs, the forces of govern-
ment are required to exercise such con-
trols. In my experience in pollution work
in the city of Cincinnati, our whole
mission was in control. We did not put
too much emphasis upon measurement.
We had regulations on the emissions in
Cincinnati 50 years ago, which have been
tightened from time to time. We also had
strict regulations on the installation of
certain types of combustion equipment.
Since the last major change in regulations
in Cincinnati, which was in 1947, we
have 50% less heavy particulate matter
falling on the city and 90% less visible
smoke, which relates to the soiling of the
atmosphere. In the last action that was
taken before I officially left the Cincin-
nati Air Pollution Control Board, the
central generating station of the Cincin-
nati Gas & Electric Company changed
their fuel from coal to natural gas. That
single action of abatement removed half
of the sulfur dioxide emission in the city.

Pattison: There is a cure for almost every type
of air pollution we know of. That is, we
know of some ways to control most
pollutants. One of the big problems is
coal-fired heating systems or generating
systems. We can control the particulates
from these pretty well, and there are
pilot plants to control the sulfur dioxide
from these, but there is not really a
commercially available method of con-
trolling it completely other than changing
fuel. This is being done in several metro-
politan areas as a sort of "stop-gap"
precaution.

Gruber: The economics of control are often
quite difficult. The community must
make up its mind that the need for
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control must not be dictated entirely by
the economic status of the community.
Sometimes control installations get very
expensive in comparison to the net worth
of the source. One industry in Cincinnati
which is now faced with this problem is
that of the small foundries. They are
faced with control installations which
might cost 50% of the entire worth of the
plant.

Pattison: Another source we have mentioned is
automobiles. Starting in 1966, the federal
government placed restrictions on the
emissions from cars. We have had several
model years of cars with control devices
on them, and it now appears that this is
reducing the amount of pollution from
motor vehicles by half or more. Tighter
standards are going into effect each year.

Editor: What will happen as we get more and
more cars?

Pattison: The number of cars doubles. about
every 10 to 15 years. So, halving the
amount of pollution from cars will only
really buy us 10 or 15 years of time. It is
estimated that, if we do not do some-
thing to limit the number of vehicles, we
will hit a pollution minimum during the
1980's, then the pollution from vehicles
will start to rise rapidly. Therefore, we
must either limit the number of cars or
enforce much stricter rules for pollution
control mechanisms.

Editor: We are told that Ohio is in the process
of adopting standards for levels of partic-
ulate matter and sulfur dioxide. Current
levels are well above the proposed stan-
dards in Cincinnati. If the quality of the
air in Cincinnati could be brought to the
proposed standards overnight, what dif-
ferences would the average citizen be able
to distinguish?

Gruber: If this could be done overnight, we
would see less haze, less darkening of the
atmosphere and less particulate matter on
cars parked out overnight. It would take
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Dr. John Pattison earned his BS in chemistry
from West Virginia University in 1941 and his
PhD at Purdue in 1948. He has done extensive
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quite a while to see if curtains and walls
stayed clean longer or if shirt collars
stayed cleaner during a day. However,
people would not remember their new-
found cleanness very long - the abate-
ment of air pollution is a little bit like
safety: if you do not have accidents, you
do not make headlines, and you do not
realize that there is a hard core of people
working on safety. Likewise, the elimina-
tion of a source of air pollution does not
stay in peoples' minds very long. They do
not remember how bad it was before the
abatement. I remember one official sug-
gesting that during Cleaner Air Week, in
order to demonstrate how much air
pollution is really available, we should
have every stack in every source put out
as much visible pollution as he could
between 11: 00 and 11:02 on Tuesday



morning of Cleaner Air Week. This would
show the people how much potential
pollution there really is and how much
control is being exercised.

Editor: Do you feel that industries will soon
be civic-minded enough to control pollu-
tion themselves, or will they still need
government prodding?

Pattison: They are going to need prodding.
Many are civic-minded now. However,
some delay because of the changing
regulations. For instance, if you had a
small factory which required a piece of
air pollution equipment which cost you a
million dollars of capital now and a
hundred thousand dollars a year to oper-
ate and you heard a rumor that in a year
the law was going to be tightened, you
would probably be reluctant to install the
equipment immediately.

Editor: What can you say about the current
and future manpower needs in the field
of air pollution and what the program
here at D.C. is doing to help fill these
needs?

Pattison: According to the Air Quality Act of
1967, there will soon be 91 Air Quality
Regions across the country, and the
manpower requirements of these will be
tremendous. There is now only a handful
of people in comparison to the number
needed. If the federal sponsoring of these
programs comes in full force, as it should,
there will be a demand for trained techni-
cal people which far exceeds the number
now available. Here at D.C. we are geared
to a program of trying to supply these
technically trained people. We have a
training program to produce men with
master's or doctor's degrees who will be
qualified to start out as control officers,
or who can enter industry and design
control equipment. The program can go
in several directions, depending upon the
student's desires and previous training.

We can accept students from any
branch of engineering, chemistry or biol-
ogy. The student can then go into any
one of several areas of study: air quality
management, air pollution science, or air
pollution engineering. The main emphasis
is on the design of equipment and meth-
ods to get rid of air pollution, rather than
just to measure and document it. Any
seniors that are interested should see Mr.
Gruber, Dr. Licht or myself. We have
financial support for several graduate
students in the air pollution program.
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DUCTILITY
One of the outstanding properties
of Malleable Iron Castings
Ductility is a property which provides Malleable iron with a vital safety margin for parts
under stress.

A special heat conversion process transforms the material from brittle "white iron"
to a tough, ductile metal with 10-18% elongation in two inches for ferritic grades, 2-10%
for pearlitic malleables. Ductility is important for two reasons:

1. It guards against sudden failure of a
material. Under a static overload, a ductile
part will deform gradually, giving visual
evidence that failure is occuring. Impact
will create sudden deformation, but un-
less the overload is far above anticipated
levels, the part will stay in one piece.

The faith which engineers place in
Malleable castings for shock applications
is typified by the bridge rail posts pic-
tured at the right. More than 30 states
now specify Malleable for these posts
because tests show the material can
absorb greater impact than lightweight
metals.

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING
CLEVELAND, OHIO 44115
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2. A ductile material can be formed in
presses, and Malleable castings are com-
momly punched, roll threaded, joined to
other parts, or otherwise formed to meet
design requirements.

A well-known application is the Malleable
differential housing on an automobile.
On many cars steel tubes are rammed
into each of the side ports of the Malleable
differential housing to create the axle
housing. The Malleable expands slightly
to accept the tubes ... then holds them
rigidly for the life of the automobile.
Despite the anticipated road jolts, the
only joining operation is a small puddle
weld to maintain alignment of the tubes.

MALLEABLE
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Gary Smock EE '73

Rick Davies EE '73

Doug Melhorn EE '73

SENIOR PRANKS?TAU BETA PI AWARDS

Tau Beta Pi annually presents two awards to two
outstanding engineering students. These are the
Outstanding Freshmen and Outstanding Senior
awards. The recipient of the freshman award is the
sophomore who earned the highest quality point
average during his freshman year. This year's
Outstanding Freshman is Gary Osswald, AsE '73.

The senior award is given to the senior engineer
who has excelled in scholarship, leadership quali-
ties, character, and activities. Any senior who
submits his qualifications to. Tau Beta Pi is eligible
to receive this award. The members of Tau Beta Pi
have voted for the recipient of this award, and the
presentation will be made on Honors' Day.

RECOGNITION DAY ACTIVITIES

The annual College of Engineering Recognition
Day was held Sunday, May 17, in the Engineering
Quadrangle. Among the awards presented were the
Herman Schneider medal for distinction as an
exemplary student in professional practice and the
Senior Ring Award for outstanding service to the
college and university. Two Tau Beta Pi awards
were presented, one to an outstanding freshman
and another to an outstanding senior. A number of
departmental awards were also made, and those
students receiving scholarships, fellowships, and
other honors were recognized. Graduates receiving
the Distinguished Alumnus Award for 1970 were
also recognized. They were Robert E. Boni, '51;
Oscar W. Dillion J r., '51; H~ L. Eiselstein, '41 ~
Richard J. Francais'! '34~ Ben R. Haverstick, '33;
Gordon A. Hughmark, '47; James F. Kaiser, '52;
and George J. Kral, '43.
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In order' to avoid problems which have occurred
in previous years, the Engineering Tribunal has
asked the Department of Physical Plant for their
cooperation in allowing the construction of Senior
Pranks. The Tribunal has been assured that the
pranks will not be interfered with provided that
buildings and property are not defaced, hazardous
conditions are not created, and the flow of traffic
on campus is not severely disrupted. Also, it is
possible that the Department of Physical Plant
might be helpful in providing necessary wiring or
equipment for the pranks.
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ECMA CONVENTION IN MIAMI BEACH THANK YOU, PROFESSOR SARVER!

Four Cooperative Engineer staff members, Tom
Huston, Gene Allspach, Mike Mattei, and Chuck
Naegeli, attended the 1970 Convention of Engi-
neering College Magazines Associated .in Maimi
Beach, Florida on April 16, 17, and 18. They
participated in workshops which covered such
areas of magazine publication as editing, writing,
layout, and business practices.

The national organization presented several
awards to the member magazines in different areas
of publication. The Cooperative Engineer received
recognition in the following:

First Place - Best Editorial (all issues)
Second Place - Best Layout (single issue)
Honorable Mention - Best Recurring Feature

(News Briefs)
Honorable Mention - Best All-Around Magazine
ECMA is a national organization of engineering

college magazines which now has a membership of
about 60 magazines.

NEW STAFF TAKES OVER

The Cooperative Engineer staff for the 1970-'71
school year has been selected and has begun work
by publishing this issue. Editor-in-Chief is Chuck
Naegeli, a senior aerospace engineer. Managing
Editor is Mike Mattei, ME '71; Business Manager is
Bill Steedman, ChE '72~ and News Editor is Doug
Melhorn, EE '73. Other students who want to
work on the staff should contact these people or
come to III Baldwin Hall to fill out an application
for a staff position. People are needed for all facets
of publication: writing, circulation, photography,
art, layout, and editing.
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The Engineering Tribunal would like to take this
opportunity to thank Professor Jacob Sarver for
the extensive help he has given in the Teacher/
Course Evaluations in the College. Professor Sarver
wrote the computer program which analyses the
data collected from the survey. He also does the
work of key-punching the necessary data to enable
the program to run and secures computer time for
the survey in as short a time as possible.

TUITION INCREASE DUE

Effective September 1, 1970, tuition for the
College of Engineering will be increased. The new
rates for each quarter will be $200 for lower
division Cincinnati residents, $215 for upper divi-
sion Cincy residents, $230 for lower division Ohio
residents, $290 for upper division residents, and
$535 for all out of state residents. The general fee
for all full time students will be increased by $10
per quarter. Room and board rates will be in-
creased by $15 per quarter.

PROFESSIONAL PRACTICE COMMITTEE

The Professional Practice Committee was organ-
ized during the winter quarter to study problems
of and recommend improvements in the Professional
Practice system at V.C. The committee has been
discussing problems which students encounter on
their co-op quarters. One result of these delibera-
tions is the questionnaire which was distributed at
the beginning of this quarter. The committee is
composed of four members of the Professional
Practice Department, two engineering students,
and two business administration students.
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ENVIRONMENTAL TEACH-IN WEEK

Last month several colleges and many interested
students participated in Earth Day, a part of
Environmental Teach-In Week during the week of
April 20-24. The purpose of the teach-in, and
especially Earth Day, was to make people aware of
the different types of pollution in our environ-
ment.

The Biology Department presented information
of whale-kills and the effects of pesticides. The
Medical College had lectures on birth control and
overpopulation. SOAP, Students Organized Against
Pollution, had lectures on the various aspects of
environmental problems facing the U.S. These
included overpopulation, air pollution, water pollu-
tion, noise pollution, health of miners, and the
economic aspects of pollution.

The College of Engineering had three main
presentations. The first was a series of films on
pollution of the environment, which are to be
continued for the rest of the year. The second part
of the presentation was the encouragement of a
teacher exchange under which non-engineering
faculty were invited to speak about environmental
problems to several classes of engineering students
in place of the professor's regular lecture. The third
part of the presentation was the display of exhibits
depicting various pollution problems. These dis-
plays were exhibits in Baldwin Hall and Brodie
Hall, and they covered such topics as water
resources, air pollution, nuclear reactor safety,
micro-biological pollution, thermal poIlu tion, solid
waste problems, and urban transportation prob-
lems. The Society of Automotive Engineers con-
tributed two automobile engines, one with and one
without emission control devices, for use in the
exhibits.

NEW CURRICULA APPROVED

On April 14, the College of Engineering faculty
approved changes in the curricula of all the
departments of the College. The implementation of
the new curricula will begin in the fall of '70 for
the class of '75, and the class of '71 to '74 will
undergo various "transition" curricula so that they,
too can benefit from the new programs.

The core curriculum, which must be taken by
members of all departments, includes the following
courses:

Mechanics 11 cr
Electricity and
Magnetism 3 cr
Thermodynamics 3 cr
Transport Processes 3 cr
Properties of
Material 3 cr
Computation and
Graphics 9 cr

Each department has the option to teach these
courses to its students or let the students be taught
by another department, whose expertise is in the
particular course.

Although the changes are too numerous to list
here, it can be said that the new curricula give the
student much more freedom in selecting both his
technical and non-technical courses. Also, in accor-
dance with the new College policy, all departments
have managed to get their requirements for total
hours needed for graduation within the range of
195 to 205 cr, a reduction of about 25 cr in most
cases.

In addition to the new curricula for the existing
departments, the faculty approved the curriculum
of the recently formed Department of Engineering
Analysis. It will now be possible for a student to
earn a Bachelor of Science degree in Engineering
Analysis.
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SENIOR RING AWARD

At Honors Day one outstanding engineering
senior was presented with a special senior ring for
his outstanding accomplishments during his college
career. The ring was presented by the Engineering
Tribunal.

Seniors who desired to be selected for this
annual award submitted a resume which included
their scholastic record, College of Engineering
activities, University activities, honor societies,
awards, and honors. The fortieth recipient of this
award was determined by the members of the
Engineering Tribunal based on the submitted quali-
fications.

PROFESSIONAL PRACTICE
PROGRAM CHANGES POSSIBLE

Recently, attention has been focused on the
possibility of changing the cooperative calendar of
the College of Engineering. The faculty of. the
Department of Civil Engineering first brought
attention to the need for change in February. They
developed a proposal to make the summer after the
freshman year a "free" quarter to be used for
making up course deficiencies, working on an
informal coop quarter, or just thinking through
personal objectives. Each of the sophomore, pre-
junior, and junior years would then contain two
professional practice quarters. The senior year
would consist of three academic quarters. This
proposal was found to be deficient in that Section'
II students would have a free quarter before their
first work quarter and then four consecutive school
quarters after their junior year.

The Professional Practice Department suggested
a modification in which the first work "quarter
would not take place until the second quarter of
the sophomore year. All students would then work
the summer before their senior year. This plan calls
for only six work quarters.

The CCUCC suggested that it is not necessary to
move the first work period back, but they agreed
with the idea that all seniors should work during the
summer before their senior year.

Several important situations which could be
resolved by a new professional practice calendar
include:

1) All students are in school for three quarters in
the senior year, providing a greater choice of
electives and a more equitable job inter-
viewing schedule for Sec. II.

2) Trailer students can catch up with their class
with a minimum of wasted time and no
student can be required to attend more than
five consecutive quarters.

3) Students can work seven quarters if they
desire to do so.

All proposals are currently under consideration
by the CCUCC, under the chairmanship of Dr. Carl
Osterbrock.

ASCE SCHOLARSHIP AWARDED

Kenneth L. Bachor, a junior in civil engineering,
has been awarded the ASCE Student Chapter
Scholarship for 1970. He won the competition of
civil engineering students throughout the U.S.;
judging is on the basis of faculty and professional
recommendations and academic achievemen 1. Four
scholarships were awarded in the U.S., each for the
amount of $1500. Ken's co-op experience is with
the American Bridge Division of U.S. Steel.
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COMMENCEMENT EXERCISES

The University of Cincinnati will hold com-
mencement exercises in Nippert Stadium, weather
permi tting, on Sunday, June 14. Speaking at this
year's commencement will be Senator Mark Hat-
field of Oregon. Approximately 4,350 students will
graduate this spring from the undergraduate
schools, evening college, graduate schools, and
Raymond Walters Branch of the University. The
College of Engineering will present approximately
three hundred Bachelor' of Science degrees to
graduating seniors; in addition, there are seventy-
three candidates for Master of Science degrees and
fifteen candidates for PhD's.

May, 1970
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A diversified and challenging career is
yours at Monsanto because the key to our
future rests with engineers of ability.
At Monsanto there is no ceiling on your future. A rewarding
and interesting career will be found by engineers who thrive
on engineering challenges.

Important opportunities are offered to chemical, mechanical,
electrical. industrial and civil engineers who are needed
to maintain our outstanding growth record. Your profes-
sional challenge can be found in engineering, manufactur-
ing, research or marketing at locations throughout the nation.

Excellent benefits and salaries are yours at one of the
nation's largest chemical companies.

If you are interested in a career at Monsanto, ask your
placement director for more information and see the man
from Monsanto when he visits your campus. Or write to:
Manager, Professional Recruiting, Department CL 815,
Monsanto, 51. Louis, Missouri, 63166.

An equal 9999rtl/Pjtx emp'OyerMonsanto
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When was the last time you went out for a
breath of fresh air and got it? How long has it been since
the sky looked really blue?'

Every day, our cities dump Irurrdreds of thousands of
tons of waste into the air. Carbon monoxide ..Sulfur dioxide.
Fluoride compounds. And plain 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 can make it work.

Engineers at General Electric a.reworking on the
problem from several directions.

Rapid transit is one. In many cities, the automobile
ca.uses 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. We could 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
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