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If gou_r mid~le name is 
1mpat1ence, 

magbe we can put things 
on a first name basis. 

At Celanese, we don't think patience is much of a virtue when it 
comes to creativity or careers. We became a 2 billion dollar com
pany by responding quickly and creatively to changing markets 
and technologies. By giving our people the opportunity-and 
responsibility-to respond to change, to develop, to take 
initiatives. 
That's why you won't find any lengthy training programs at 
Celanese. Our management philosophy is to give our engineers 
and chemists significant projects and responsibilities as soon as 
possible. Give them as much to handle as their skills and dedica
tion are up to in an unusually open working environment which 
fosters creative decision-making at all levels. 

It works for you because it gives you the opportunity to grow 
rapidly. It works for us because it's what has made us a leader in 
man-made fibers, with a solid position in chemicals, polymer 
specialties and engineering resins. Without an impatient respon
siveness, we wouldn't have pioneered triacetate, developed 
Fortrel® polyester or become a world leader in formaldehyde and 
methanol production. 
If you think you'd like working in this kind of an atmosphere, let's 
get to know each other better. If you have a degree in engineer
ing or chemistry, ask your placement officer to set up an interview 
with us. Or write John D. Grupe, Celanese Building, 1211 Avenue 
of the Americas, New York, N. Y. 10036. 

®Fortrel is a registered trademark of Fiber Industries, Inc. 

CELANESE 
An equal opportunity employer m/f 
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Korzinski, Albert Lin, Anita Marx, 
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We hope you will enjoy this first 
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putting it together for you. 
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should be made to: Subscriptions, Missouri 
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Barnhill, 60 E. 42nd Street, New York, N.Y. 

10017. 
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Professor Douglass C. Williams, Ohio State 
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SHAMROCK 

WELCOMES YOU 

Albert Lin-Editor 

We welcome all of you to the 
SHAMROCK. Each year at this time, 
the SHAMROCK grows. It gains 
strength and wisdom. It becomes 
wiser with one more year's age and 
that year's experiences. The strength 
it gains from the influx of new 
readers who join the College of 
Engineering as new students, faculty, 
or staff. We hope all of you find the 
SHAMROCK beneficial. 

The SHAMROCK is a magazine for 
all of the College of Engineering's 
alumni, faculty, staff, and students. It 
is edited and published entirely by 
the College's students. We try to 
provide you with interesting and rele
vant stories including reports on 
technological advances, career 
forecasts and expectations, activities, 
academic matters, alumni and stu
dent news, and other issues impor
tant to your collegiate and 
professional lives. 

This year, we hope to continue, and 
add to, the fine tradition of this 
magazine. While maintaining many 
of the old features, we have added 
some new ones. 

To the returning students who 
have already been exposed to our 
magazine, we welcome your con
tinued readership. Perhaps .,you may 
see your name or picture as a partici
pant in Engineer's Week-1977. As 
you approach graduation, we hope 
you will consider taking a subscrip
tion with you to your job or graduate 
school. 

To the new students of the college, 
the SHAMROCK may be a new ex
perience for you, we hope you enjoy 
it. After long hours of standing in 
line, attending classes, and doing 
homework, we hope you find this 

magazine refreshing and infor
mative. By way of introduction, this 
is our special Engineer's Week-1977 
issue, highlighting the week of ac
tivities and fun that captivates the 
spirit of Engineers everywhere. 

We have also made special recogni
tion of the College's scholarship 
winners, we congratulate all of you. 

After you get settled, perhaps you 
would like to join our staff. We have 
room for writers, photographers, lay
out, circulation, and other positions. 
If you don't wish to dive in head-first, 
you can start as an occasional con
tributor. Talent and effort are always 
appreciated and put to good use. 

To the College's alumni who sub
scribe to the SHAMROCK, we wish to 
express our appreciation to you for 
your continued support. Your 
faithful subscriptions support a large 
part of the SHAMROCK's operations. 
Many of you worked on the 
SHAMROCK while you were students 
here, we owe you for our present ex
istence. 

Finally, our staff and faculty. With 
your efforts, the College of Engineer
ing has become a top-notch school, a 
place the SHAMROCK ..is happy to 
report about. You also provide us 
with ample story material, research 
projects, personalities, and other 
faculty activities always make in
teresting writing and reading. 

To all of you, we are always open to 
suggestions and comments. If you 
have a viewpoint on an article, or on 
any topic relevant to our engineering 
background, drop us a line, we will 
be happy to share your views with 
everyone. 

ERIN GO BRAGH, and have a 
good academic year. 

shamrock 



HERE'S ONE ENGINEERING OPPORTUNITY 
YOU WON'T GET IN PRIVATE INDUSTRY. 

If you're thinking about a 
technical position after graduation, 
think about this. 

How many companies can offer 
you a nuclear submarine to operate? 
The answer is none. Equipment 
like this is available only in 
one place-the Navy. 

The Navy operates over half the 
nuclear reactors in America. 
So our training is the broadest and 
most comprehensive. We start by 
giving you a year of advanced 

technical education. In graduate 
school, this would cost you 
thousands, but in the Navy, we 
pay you. 

Once you're a commissioned 
Nuclear Propulsion Officer, you'll 
earn a top salary. Over $24,000 
a year after four years. And 
you'll be responsible for some 
of the most advanced equipment 
developed by man. 

The Navy also has other 
opportunities in surface ships 

NAVY OFFICER. 

and aviation assignments. If you 
are majoring in engineering, math 
or the physical sciences, contact 
your placement office to find out 
when a Navy representative will be 
on campus. Or send your resume to: 
Navy Officer Programs, 
Code 312-B379, 4015 Wilson Blvd. , 
Arlington, VA 22203. 

The Navy. When it comes to 
nuclear training, no one can give 
you a better start. 

IT'S NOT JUST A JOB, IT'S AN ADVENTURE. 



LOBBYING: 
EFFORTS AND EFFECTS 
By Jim Ziaja 

For those of you who have been 
following our battle to obtain funds 
from the Missouri Legislature to 
renovate our Engineering Building, 
this article will present a wrap-up on 
all that has happened, and for those 
of you here in the College of 
Engineering who are unaware of our 
battle, read on and hopefully you will 
be eager to join in our fight. 

Last year, the University, in their 
Capital Appropriations Request, in
cluded a request for $28,500 planning 
funds for renovation of the Engineer
ing Building. The only bad thing was 
that it was the last item, on their list. 
The University sent their list on to 
the Coordinating Board for Higher 
Education, which cut our request 
completely off the list, and then sent 
the University's request, minus us 
and many other things, on to the 
Governor. The Governor sent the list, 
unchanged and without any planning 
funds for our Engineering Building, 
on to the House. The House added 
the Governor's proposal onto House 
Bill (HB-9) and sent it on to their ap
propriations committee. 

When the House Appropriations 
Committee discussed HB-9, even 
though many students, alumni, and 
others had worked very hard to get 
the funds added, the planning funds 
failed at their attempt to be added 
there. The Bill was then passed out of 
the House Appropriations Com
mittee, passed by the House, and sent 
on to the Senate Appropriations 
Committee. Much work was done to 
convince the Senators of our need, 
but again, the funds failed at their 
attempt to be added. At this point, 
the outlook for getting the planning 
funds this year was beginning to look 
extremely bleak. 

Since the House and Senate ver
sions of the bill ended up being 
different, the Capital Appropriations 
Bill was sent to a conference com-

mittee to discuss the differences in 
the bill. Since the planning funds for 
the renovation of the Engineering 
Building were not in either version, 
there was no chance of their being 
added. However, and fortunately for 
us, the conference committee could 
not come to agreement over certain 
prison funds, and the bill did not 
come out of committee to be passed 
by the legislature. 

Without a Capital Appropriations 
Bill, there would be no state money 
spent anywhere on capital im
provements. Since this would be a 
heavy blow to our economy, and since 
so many people wanted the bill pass
ed, Governor Teasdale called a 
Special Session of the legislature to 
consider the Capital Appropriations 
Bill, now called House Bill 1 (HB-1). 
HB-1 was sent to the House Ap
propriations Committee again, and 
was sent out of committee almost un
changed and without our planning 
funds. When the Senate Ap
propriations Committee got hold of 
the bill, however, things began to 
happen. Senator Welliver of Colum
bia proposed that the $28,500 plan
ning funds for renovation of the 
Engineering Building be added. 
Since there was no objection by the 
nine other senators on the committee 
(they had all been well informed of 
the need for these funds) the plan
ning funds were added to the Senate 
version of the bill by general consent 
of the committee! The bill was then 
sent to the whole Senate where it was 
passed by them. 

Since there were again many 
differences in the House and Senate 
versions of the bill, a conference com
mittee of ten (five representatives and 
five senators from their respective ap
propriation committees) was chosen 
and the bill sent to them. The com
mittee then agreed to disagree on 6 
points, none of which were the plan-

ning funds for the Engineering 
Building. Our planning funds were 
in and nobody was arguing against 
them. 

Thanks to much hard work by 
engineering students, alumni, 
Engineering Student Council, 
Associated Students of the University 
of Missouri (ASUM), and other 
friends of the College of Engineering, 
the planning funds, by the time this 
article is published, should have 
already been approved by the 
legislature. 
COMMENTARY 

Where do we go from here? A big 
priority should be to make sure that 
the funds for the actual renovation be 
placed higher on the priority list. The 
hardest and most often asked ques
tion I had to answer was "Well, if the 
Engineering Building is in such. dire 
need of renovation, why did your own 
University put it last on its priority 
list?" The only answer that l could 
offer to that question was to say that 
they did not realize our needs. What 
we must do now is to make sure that 
when the actual renovation money 
goes on the University's Capital Ap
propriations Request, it is given the 
highest priority. We must make the 
University Administration realize the 
need. The University President, the 
Board of Curators, and the Coor
dinating Board for Higher Educa
tion, all need to be better informed. 

The next battle to get 1.9 million 
dollars in renovation funds will not 
have to be an uphill battle if we can 
get our own University behind us by 
placing us highly on their next Re
quest for Capital Appropriations. 

Jim Ziaja is a senior in Mechanical 
Engineering who has been extensive
ly involved in the effort to obtain fun
ding for the College of Engineering. 



Buried Treasure 
PEP is the Dickey name for Plain End Pipe. There 

are no bells. This means you get all the advantages of 
Dickey clay pipe, the strongest and most durable sewer 
pipe available, plus the cost-saving factors of our 
new flexible coupling. 

Over 12 million feet of PEP have been laid since we 
introduced it over five years ago, and in unsolicited 
letters, users testify to their increased profits, thanks to 
PEP's simpler installation and no job site breakage. 
And PEP's tighter joints stand up under far greater 
deflection and stress than any sewer pipe system. 
Sizes are now available through 12-inch diameter. 

Besides PEP's improved coupling you still get all of 
the structural integrity and load-bearing capability 
available only in clay pipe. 

Get a complete PEP talk from your Dickey sales 
representative. He'll tell you in detail how PEP in the 
trench is like buried treasure to your cost accountants. 

Call, or mail this handy coupon today. 

r------------------- I 
I @~ W.S. Dickey Clay Manufacturing Company I 
I ill,;~l]gW, P.O. Box 6, Pittsburg, Kansas 66762 I 

COMPANY Telephone: (316) 231-1400 

I I I Name _ _________ Titl~------- I 
I Company _________________ I 
I Address __________________ I 
I City _ _______ Statc_ ____ Zip ____ I I ___________________ I 

4-27J0C 



1977 ENGINEERING 

SCHOLARSHIP RECIPIENTS 

Compiled by Vicky Frievogel 

American Consulting Engineers 
Council 

Albert N. Lin 

B. D. Simon, Sr. Memorial 
Scholarship 

Danny L. Arnold 

Black and Veatch 
Kirk W. Lang 

Gary R. Mueller 
Douglas B. Pickett 

Eric S. Schneider 

Caterpillar Tractor Company 
Engineering Freshman 
Scholarship 

Julie Blair 
Joe Hoover 

Scott McFarland 
Hal Tharp 

David W. Yaeger 

Chauncey M. Saville 
Freshman Scholarship 

Michael J. Dunham 

Christian & Clara Kincaid 
Meier 

Gary D. Matthews 

C. W. LaPierre Scholarship 
Ramona K. Bittle 

Gregg Clizer 
Byron Davis 

Gregory A. Lewis 
Devin Mosier 

Stephen G. Ritter 
Terry R. Shollar 

Dean E. J. McCaustland 
Terry D. Kottwitz 

Dean Huber 0. Croft Memorial 
Scholarship 

David Wilkerson 

Dwayne C. Smith Memorial 
Scholarship 

Mitchell Crain 
Kathleen McCurry 

Engineering Development Gifts 
Kenneth G. Cavender 

Gregory L. Curry 
Ted Y. George 
John E. Gross 

Kenneth C. Haney 
David R. Holt 

Sidney J. Huhman 
Rodney D. Lair 

Clayton K. Moore 
Jeffrey L. Pettijohn 

Elizabeth A. Roberts 
Gregory D. Sellmeyer 
Kenneth A. Sudduth 

John W. Wolfe 
James K. Worden 

Engineering Development 
Scholarship 

Paul W. Brooks 
John R. Cochran 

Thomas A. Costello 
Randolph E. Elliott 
William W. Likins 

Scott C. Lutz 
Robin E. Moulder 

Debby M. Riggs 
David L. Seidel 

Charles A. Shell 
Lucinda A. Soule 

Debra S. Stark 
Robert L. Stoecklein, II 

Wallace Willard, Jr. 
Donald S. Yager 

Engineering Faculty Wives 
Diane M. Solomon 

Engineering Scholarship Fund 
Susan K. Patino 

Epple Scholarship in C.E. 
George N. Tyhurst 

F. H. Wells for Underclassmen 
Susan K. Patino 

General Motors 
M. Alan Fellwock 

Michael H. Gibstine 
Cynthia A. Thessen 
Douglas J. Warrens 

Gladys C. & C. Myron Lytle 
Scholarship 

Edward Boys 
Robert Hepting 

William J. Kaiser 
Lesa Luebbering 

Robert A. Metzler 
Paul D. Orton 

Greg Perry 
Rick Porter 

Michael Sexton 
Daniel Yates 

Lenly J. Weathers 

I. 0. Royse Scholarship in 
Engineering 

Paul Adam 
Deborah Stumpff 

John Waltrip 

James E. Kunkler Scholarship 
David Anderson 

Jimmie D. Burger 
John Knight 

Konda K. Oberlander 
Clifford Robinson 

Linda Swofford 
Randall J. Tharp 

James L. Hamilton Memorial 
Scholarship 

Victoria Bartnett 
M. Edith Beisser 

Kirke E. Castle 



19TT SCHOLARSHIPS 

Jeff Cox 
Douglas J. Crader 
Douglas Gardner 

Larry Kremer 
Douglas K. Link 

John L. McGowan, Jr. 
Clifford Oswald 

Gary L. Pennington 
Marie A. Praznik 

Paul D. Smith 
Raymond E. Smith 

James S. Rollins 
M. Alan Fellwock 

Joe B. Butler Memorial Award 
of MSPE 

Glenn A. Hahn 

John Logan Engineering 
Robert D. Banning 
Dennis R. Oetting 

Lionel O. Schott Memorial 
E. E. Scholarship 

John A. Consalus 
Douglas A. Gutekunst 

Jerome M. Pei rick 
Dennis E. Stepanek 

Lyle E. Wallis 

McCabe Scholarship for Women 
Ann W. Lucas 

Missouri Engineers of Chicago 
William H. J acohs 

Robert L. Tatum Scholarship 
Cheryl Baker 

Ginny D. Deerkop 
Dennis M. Eldridge 

Gary L. Jones 
Allan Lasater 

William Prevost 
Randy G. Rehagen 

Lori Robertson 
Thomas D. Russell 

David E. Watts 
Edward Whitehead 

Kathryn Whitton 

Sverdrup & Parcel Engineering 
Roxanne Bebee 

Stanley D. Huhman 

3M Company 

Union Electric 

Alan M. Braaten 
Anthony G. Fischer 

Bruce L. Gockel 
Donald L. Potter 

Howard M. Solomon 

Wayne S. Amptmann 
Jean B. Babcock 

Carl Baggett 
Eugene Carroll 

Leslie L. Chappell 
Susan E. Feld 
Sara K. Jones 

James J. Merlo 
Karen L. Miller 

Michael R. Mulherin 
Charles D. Pratt 

Philip B. Ragsdell 
Deborah Reeder 

Gregory Ringkamp 
Cheryl A. Rys 

Rosella L. Schad 
Curtis E. Stepanek 

John V. Stith 
Steven M. Tohen 

Get a little help from your friends 
at The Asphalt Institute. 

October 1977 

Send for your 
free reference 

library. 

The Asphalt Institute Library is a fact-packed set of reference 
materials you can use now in school, as well as later on the job. 
And it's yours free when you send us the coupon below. 

The Library will give you the facts- Full-Depth® (TA) asphalt 
paving is an energy-saver and a money-saver. With stage 
construction, for example, you can tailor your design for today's 
traffic, and plan to add more pavement strength in stages as traffic 
volume and weights increase. Asphalt is ideal for road overlaying 
and widening, too. The Library will tell you exactly why. 

Mail the coupon today. And get a little help from your friends at 
The Asphalt Institute. Absolutely free. 

r--------------------------
. I The Asphalt Institute 

CL-
s, titUle,1~ . ~./. '..- ~l: ~:::::~~:~ ~ae~:f:~:~phalt Institute Library. Which I 

: ..., "· . - understand is absolutely free. Thanks, friends. 

~~~~ ~ I 

NA ME CLASS OR RANK 

~ 

SC HOOL 

ADD RESS 

CITY/ STATE/ ZIP L-------------------------~ 
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1977 
MISSOURI HONOR AWARDS 

FOR DISTINGUISHED SERVICE 
IN ENGINEERING 

In the spring of 1950, Dean Huber 
0. Croft appointed an awards com
mittee of the faculty of the College of 
Engineering to study a means of 
recognizing and honoring the out
standing works of alumni and others 
in engineering. The committee con
sisted of J .R. Lorah, D.L. Waidelich, 
H.W. Wood, and R.L. Scorah, chair
man. 

After reviewing procedures for 
awards practiced by other schools 
and many of the professional 
societies, the awards committee in 
the fall of 1950 recommended the 
plan now followed. 

The officers of the Missouri 
Engineering Foundation offered to 
support the plan financially after 
meetings were held in December, 

1950, and January, 1951 to discuss the 
plan and select the medal to be 
presented. 

The plan was submitted to the 
President of the University and was 
officially recognized by the Board of 
Curators at its next meeting on 
March 8, 1951. 

Here are the 1977 MISSOURI 
HONOR A WARD RECIPIENTS: 

Karl H. Hoffman 

John J. McKetta 

James E. (Bud) Moulder 

Charles C. Thomas 



DuPont has given me 
the freedom and variety 

of jobs ljust couldn't 
find elsewhere. 

-Michael Barbaglia BS, Mechanical Engineering 

"Du Pont was just one of work and I love it. It's solving We place no limits on the 
about 30 companies I interviewed problems and troubleshooting progress engineers can make. 
on the U. of Missouri-Rolla when the plant has equipment And, we place no limits on the 
campus in 1974. When I visited difficulties. I come in, size up the contributions they can make-to 
the Houston plant, I liked the situation and try to resolve it. themselves, to the Company or to 
people. And, when we talked I think it's the most valuable society. 
about the project engineering experience I could acquire." If this sounds like your kind 
work I might be doing, I also liked Mike's story is typical of of company, do what Mike did, 
the feeling about my future. many Chemical, Mechanical and talk to the Du Pont representative 

"That feeling has only gotten Electrical Engineers who have who visits your campus. Or write: 
better. Right now, I'm getting a chosen careers at Du Pont. Du Pont Company, Room 25242, 
great deal of experience from my Wilmington, DE 19898. 

At Du Pont ... there's a world of things YOU can do something about. 

PO 
REG. U.S. PAT. & TM. QfF. 

An Equal Opportunity Employer, M/ F 
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GOOD NEWS FOR SENIORS: 

E I T LAW REVISED 
By Cindy Thessen 

There are two stages to obtaining a 
Professional Engineering license. 
First, you must graduate from an ac• 
credited curriculum in engineering 
and pass the Engineer-In-Training 
test. Second, you must have 4 years of 
professional practice after gradua• 
tion and then pass another exam to 
obtain your license. 

The EIT test has been the concern 
of many of the students, both un
dergraduate and graduate, and also 
the faculty at the College of Engineer• 
ing. The cause of this concern comes 
from recent changes in the rules and 
regulations pertaining to who can 
take the test and when it can be 
taken. On January 1, 1977, the law 

was changed stating that only a 
graduate of an accredited curriculum 
in engineering will be allowed to take 
the EIT examination. In the last 
legislative session, the law was revis
ed to read that a student in an ac
credited curriculum in engineering 
could take the test in his last year of 
school. In a recent letter to UMC it 
was confirmed that "a student's last 
year" meant a student graduating in 
12 months. 

A number of graduate students and 
faculty do not have a B.S. degree in 
engineering, therefore according to 
the new law, they will not be able to 
obtain their professional license. 
Possessing a professional engineering 

ENGINEER'S WEEK 

CONTEST WINNERS 

BEARD CONTEST 

Wild Bill Award: Bob Rustemeyer 
Senior Division, 

First Place: Bob Rustemeyer 
Second Place: Bradley Lanzer 

Lower Division, 
First Place: Curtis Langewisch 

Second Place: Bill Turpin 
Randel Weaner 

BUTTON CONTEST (Dual Winners) 

Page 16 

Mike Gregg 
Jim Ziaja 

GAS ECONOMY RUN 

Class I (under 2500 pounds), 
First Place: Bill Normile 

Second Place: Doug Patterson 
Class II (2500 to 4000 pounds), 

First Place: Bill Jacobs 
Second Place: Jim Taylor 

Class III (over 4000 pounds), 
First Place: Larry Mueller 

Second Place: Curtis Langewisch 

Motorcycle, 
First Place: Dr. W otlersheim 

Second Place: Bradley Lanzer 
Best Guess, Dave Thomas 

license has become increasingly im• 
portant in the past few years because 
of court cases concerning product 
liability and safety restrictions. 
Engineers working for the federal 
government or manufacturing firms 
and subordinates of another engineer 
possessing a license are not necessari• 
ly required to have a license. Since 
this is a state law, the laws pertaining 
to the EIT test are different from 
state to state. Right now, those here at 
UMC without a B.S. degree in 
engineering are just going to sit tight 
and see what happens. If the worst 
happens, perhaps they will have to 
move to another state to obtain their 
license. 

SHIRT CONTEST 

Mark Conrad 

CALCULATOR CONTEST 

Programmable: Steven Masters 
Non-Programmable, 

First Place: Dave Sunderland 
Second Place: Dave Hallabaugh 

SLIDE RULE CONTEST 

Dave Sunderland 

LAB EXHIBIT AWARD 

Agricultural Engr. 

shamrock 



It pays to 
enroll in AFROTC 

The Air Force needs commissioned officers in 
the science and engineering areas. Many will enter 
active duty through Air Force ROTC. 

And you don't have to wait for graduation to re
ceive financial help. You can be paid as you earn 
your college degree. 

Check the list of college majors. If yours is on 
the list, you could qualify for either a 2 or 3-year 
AFROTC scholarship that includes full 

inedical and dental care; recreational facilities; low 
cost insurance; commissary and exchange privileges; 
and more advantages. 

In return for the AFROTC scholarship or train
ing, you are expected to maintain a high level of 
scholastic excellence and agree to remain on active 
duty with the Air Force for a minimum of four years. 

A limited active-duty opportunity is also there 
for highly qualified non-Air Force Rare 

tuition, books, all lab fees and $100 a 
month, tax free. Even without the 
scholarship you can get excellent 
Air Force ROTC training and the 
$100 a month tax-free allowance during 
the last two years of college. 

U _pon graduation, you will be 
commissioned as an Air Force Reserve 

Full Tuition 
LabFees 

$100amonth 

graduates. Graduates whose degree ap
pears on the list may apply for officer 
training. Successful ap2_licants will at
tend a 12-week Officer Training School 
located in San Antonio, Texas. Gradu
ates of the school receive an Air Force 
commission and are on the way to chal
lenging jobs as Air Force officers. 

Officer and may be selected for extended active 
duty. As an active duty officer you will have the 
opportunity for a challenging, technical, responsi
ble job. There is also a chance for advanced education 
in your chosen field. And the pay and related bene
fits are excellent. You'll start with good pay and 
allowances; academic and technical training oppor
tunities; 30 days of paid vacation each year; free 

Check the list again and for more information 
visit your campus Air Force ROTC representative or 
your nearest Air Force recruiter. For more informa
tion or the name of an ROTC representative or Air 
Force recruiter send in the coupon or call toll free: 
800-447-4700 (in Illinois: 800-322-4400). When call
ing_please ~pecify your interest either in Air Force 
ROTC or Officer Training School. 

If your major is listed here, it could be worth a lot to you. 
Aeronautical Engineering 
Aerospace Engineering 
Architecture 
Architectural Engineering 
Astronautical Engineering 
Chemical Engineering 
Chemistry 
Civil Engineering 
Computer Technology/Science 
Electrical Engineering 
General Engineering 
Industrial Engineering 
Mathematics 
Mechanical Engineering 
Meteorology 
Nuclear Engineering 
Physics 
Space Physics Engineering 

lr:::~:P:;~I;E:;NT-;;---:-c:;,I 
P.O.BOXAF 

I PEORIA,IL61614 I 

I 
I would like more information on opportunities for Science I 
and Engineering students and graduates. I am interested in 

I 
(check one) Air Force ROTC . Air Force Officer Train- I 
ing School __ _. 

I Name ______ =------~ex□ M OF I 
I (Please Print) I Address. ____________________ _ 

I City _______ .......,tate ZIP __ I 

I Date of Birth Phone number______ I 
I (Furnish college or high school information.) I 

College ____ Major ____ Graduation date____ I 
I High Schoo...__ ______ Graduation date______ I 

L----------------~ 
Air Force ROTC-Gateway to a great way of life~ 



St. Patrick , the patron of 
engineers, recognizes the fact that 
each year a certain number of his 
followers put forth an extra effort in 
their fields. He does not let the effort 
go unheralded. 

For those prominent citizens who 
have shown a continuing interest in 
the College of Engineering and who 
have contributed professionally to 
the industry of the State of Missouri, 
goes the honor of Knight or Lady of 
St. Patrick, Honorus Causas. There 
are three candidates for that honor 
this year. 

Mila Kimel, born in Manhattan, 
Kansas, received the degree of 
Bachelor of Science in Elementary 
Education from Kansas State. After 
teaching elementary school for a 
number of years she has become 
liaison for the College of Engineer
ing. She is a volunteer at Columbia 

1977 

KNIGHTS 
OF 

SAINT PATRICK 
Regional Hospital, active with 
engineering faculty wives and is a 
member of the PEO sisterhood. 

The second person to be honored is 
Karl H. Hoffman. Karl was born in 
Carollton, Missouri in 1933 and 
received his Bachelor of Science 
Degree in chemical engineering in 
1933. He is also a graduate of 
American Management Association's 
Advanced Management School in 
New York and at Colgate University. 

Upon graduation Karl joined 
Phillips Petroleum Company as an 
engineer in the control laboratory. In 
1935 he joined Bemis Company at its 
St. Louis Visinet Mill, of which he 
became Superintendent in 1938. In 
1941 he was called to service the day 
after Pearl Harbor. After four years 
he left the U.S. Army as a Major. 
Returning to the Visinet Mill, he 
became Production Manager in 1948, 

Manager in 1957, Director of Bemis 
operations in Mexico in 1964, Assis
tant Director of Textile Mill 
Operations in 1965, Vice-President 
and Director of the Bemis Textile 
Mill Group in 1967, Director of three 
operations in Honduras in 1968 and 
Corporate Vice-President of Bemis in 
1970. Karl retired September 1, 1976, 
but is still active as a consultant for 
Bemis. 

The third person to be honored as a 
Knight of St. Patrick, Honorus 
Causa, is Dr. John J. McKetta. Dr. 
McKetta was born in Wyano, Penn
sylvania. He has served over eighteen 
years on the Board of Regents of his 
undergraduate almamater, Tri-State 
College, Angola, Indiana; is a 
member of the board of directors of 
eleven companies; is a member of the 
National Academy of Engineering; 



serves on numerous national advisory 
boards; holds or has held fifty 
separate local and national offices in 
his eight professional, educational, 
and technical societies; is named in 
nine teen listings such as Who's Who 
in America and International Who's 
Who; is co-editor of the world famous 
twenty-four volume Encyclopedia of 
Chemical Technology, has authored 
or co-authored seventeen other 
technical books. 

Dr. McKetta is a member of the 
Board of Directors of the National 
Council for Environmental Balance. 
He is also Chairman of the Com
mittee on National Air Quality 
Management for the National 
Academy of Science and Engineering. 
He has won the National Service to 
Society Award; the National W.K. 
Lewis Award; the Triple E. Award 
and the Joe J. King Professional 
Engineering Achievement Award. 

PROFESSIONAL 

DIRECTORY 

Public Utility Engineering 
Electric Power 
Water Supply 
Pollution Control 
Community Planning 
Studies and Reports 

i;::;, Black & ·veatch 
Consulting Engineers 
1500 Meadow Lake Pkwy. 
Kansas City, Mo. 

Denver 
Dallas 

Orlando 

San Francisco 
New York 
Washington, D.C. 

R. W. Booker & Associates, Inc. 

ENGINEERS • ARCHITECTS • PLANNERS 

1139 Olive StrHt • St. Louis, Mo. 63101 

(31-4) "21-1-476 

Lexington, Ky. 

The highest award given to a stu
dent is that of Knight of St. Patrick, 
Magna Cum Laude. This honor goes 
to those, graduating seniors who have 
put forth very exceptional effort in 
the work of St. Patrick's Board and 
Engineer's Club. They are; 

Ed Acheson 
Jerry G. Boehm 
Joseph T. Bradford 
John V. Huss 
Michael Klingner 
David Thomas 
Glenn Zieha 

Knight of St. Patrick-Cum Laude 
is conferred on those who by outstan
ding work have distinguished 
themselves in the eyes of St. Patrick. 

Ronald Cozad 
Bruce C. Murphy 
Joe Nichoalds 

Consulting Engineers land Surveyors 
Sewer - Water - Roads - Subdivisions 

Testing Laboratory 

Soils - Concrete - Water - Wastewater - Air 

1113 Fay St . Columbia, Mo. 314-449-2646 

GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 

LANDSCAPE ARCHITECTS / PLANNERS 
15 W 10TH ST I KANSAS CITY I MO 64105 

TELEPHONE 816/421 -1300 

5200 Oakland Ave. 
St. Louis, Missouri 63110 
314 531-4321 

ENVIRONMENT 
INDUSTRY 

MUNICIPAL 
AIRPORT 

SOLID WASTE 

Wm. H. Klingner & 
Associate, 

PIOPISSIONAL INGINll15 
S,eclell1I,. In 

Oralna1e, le"" Dhtrlct and Munlclpol Werk 
Woterwerkt, Se••••• StrNt lmpre••t11ent 

•17 IIOADWAY,.,_ 22,_::~• Ill. 62JOI 

James O'Hara 
James S. Taylor 

Knight of St. Patrick is conferred 
upon those who have faithfully serv
ed St. Patrick during the course of 
their college careers. 

Kevin J. Blume 
Michael J. Bolesta 
Kevin DeSplinter 
John Fessler 
Leroy Fizer 
Russell R. Helling 
Bob Rustemeyer 
John L. Smith 
Paul Kufrin 

Honorary Knights: 

Theresa Rodriguez 
Robert Unger 

Tlae C. W. NofliDftr Comp .. y 

Petroleum; Chemical, Oa■ollne 
From Coal and Petrochemical: 

Engineering and Economic■ 
Procurement and Supe"l■lon 

317 IE. Ur• It. 
..... City, •e. ,.o. le• 7131 

... (Ill) JU-IHI 

(flJJ ~~~~!\L~rs -~l<?e~ 
Incorporated 

• [ NVI IIONM(IH.I.L ENGINHIIINC • INOUSTl!lll WUTE S ENCINHIIING 
• COMPll(HENStVE 1 UIIBUI !'LANNING • COMMUNICATIONS UIGINHIIING 

408 Ohrt Slrttl, Sl. lCHJis , Mo. 63102 314! 2ll-969l 
Davtona Beac~ 110110a • ll noH•l lt !enne~,er 

AMe1wn South(arol,na 

SVERDRUP & PARCEL AND ASSOCIATES, INC. 
800 No . Twelfth Blvd . • St . Louis. Mo. 63101 

• DESIGN 

• PLANNING 

• CONSTRUCTION 
MANAGEMENT 

CONSULTING ENGINEERS 

ZURHEIDE-HERRMANN, INC. 
CONSULTING ENGINEEIS 

COM,LETE ENGINEERING SERVICES 

MUNICIPAL 
INDUSTRIAL 

INSTITUTIONAL 
033 W. CLAYTON AVE .• ST. LOUIS. MO. 
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Marian Proffer 

Gigi Maminta 
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Butler Award 
The $200 Joe B. Butler Memorial 

Award of the Missouri Society of 

Professional Engineers was recently 

presented to Glenn Hahn. Hahn is a 

senior in electrical engineering at the 
University of Missouri-Columbia. He 

is a member of Eta Kappa Nu and 

Tau Beta Pi engineering societies. 
Joe B. Butler was a longtime chair

man of civil engineering at the 

University's Rolla campus. Each year 
the Missouri Society of Professional 

Engineers presents scholarships in 

Butler's honor to a engineering stu

dent on the Columbia and Rolla cam

puses. 

Norwegian Study 
The Royal Norwegian Council for 

Scientific and Industrial research, 

Oslo, Norway, has granted a one-year 

postdoctorate fellowship to Dr. John 

T. Novak, professor of civil engineer
ing. 

He will conduct research in the 

dewatering and disposal of 

wastewater sludges at the Norwegian 

Institute for water research in Oslo. 
Since 1957, NTNF has awarded 

fellowships to 228 applicants from 30 

countries. Its fellowship program 

covers all fields of applied technology 

in which the council is involved. 
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Halliburton Award 
Professor Gladwyn V. Lago, 

Department of Electrical Engineer

ing, has been chosen by his colleagues 

and former students to be the first 

recipient of the $1,000 Halliburton 
Award for Teaching Excellence. 

The award demonstrates recogni

tion of outstanding classroom 
teaching and is made possible by a 

grant for engineering faculty support 

from the Halliburton Educational 
Foundation, Inc., Dallas, Texas. 

Prof. Lago received a tribute, in 
connection with the award from the 

Missouri Senate. This is in the form 

of a Senate Resolution No. 159, com

mending him for his succesful work 
with students over many years, and 

congratulating him on winning the 
award. The Resolution was offered in 

the Senate by Senator Warren 

Welliver. 

ANS Vice President 
Dr. William R. Kimel, Dean of the 

College of Engineering, has been 

elected vice president/presi

dent-elect and member, board of 

directors, of the America! Nuclear 
Society. 

The America! Nuclear Society is 

comprised of about 15 technical 

divisions. The society's annual 

budget is about $3.5 million, most of 
which is spent for the publishing of 

nuclear standards and the spreading 

of information on nuclear energy to 

the technical, scientific, and public 

communities. 

Alumni Promoted 
Dr. George F. Mansur, who earned 

two of his degrees in Electrical 
Engineering at the University of 

Missouri-Columbia has been 
promoted of chairman of the boards 

of directors of two Annapolis, Md., 

companies, Aeronautical Radio, Inc. 

and Arinc Research Corporation. 
He will continue as president of 

both companies, a position to which 
he was appointed in December 1976. 

Arinc is the telecommunications 

company of the air transport in

d us try; Arinc Research Corporation 
is its wholly owned subsidiary. 

Dr. Mansur was one of the 1973 
recipients of UMC's College of 

Engineering honor awards for dis

tinguished service in engineering. He 

was cited for his outstanding career 

accomplishments 1n com

munications, corporate management 
and government service. In the Nixon 

administration, he was deputy direc

tor of the Office of Telecom

munications Policy. 

shamrock 



Mobile Laboratory 
This year the U.S. Environmental 

Protection Agency awarded a grant of 
$50,000 to the College of Engineering, 
U.M.C. to support the construction of 
a mobile laboratory containing two 
water treatment plants. This 
laboratory on wheels can be moved to 
any point in the country where its 
resources will enable scientist to 
isolate specific viruses for observa
tion and analysis before and after ad
ding disinfectants to the water. 

Prof. John T. O'Connor is head of 
the water pollution team which has 
designed and is now constructing the 
mobile laboratory. Prof. Louis 
Hemphill is directly in charge of field 
investigations. For the first year-long 
study, which will be carried out at 
Lexington, Mo. Prof. Henry Liu, an 
expert in hydraulics, is responsible 
for the design of the plant. O'Connor, 
Hemphill, and Liu are all members 
of the civil engineering faculty at 
U.M.C. 

The water pollution team will con
duct three separate series of tests: one 
will involve observation of the 
removal of viruses is a community 
water treatment plant on a seasonal 
bases, throughout a period of one 
year; the second will determine the 
effectiveness of conventional water 
treatment processes, such as by 
sedimentation and filtration, in 
physically removing virus; the third 
series of tests will determine the 
effectiveness of various water dis
infectants in killing virus under ac
tual plant operating conditions. 

The mobile laboratory is scheduled 
to be completed in December, 1977. 
Following a year of operation at Lex
ington, Mo., the U.S. Environmental 
Protection Agency will assume 
ownership of the laboratory, sending 
it to various communities throughout 
the country for additional studies 
related to the improvements of water 
quality. 

Well Paid Graduates 
Last year's engineering graduates 

from U.M.C. were among the highest 
paid B.S. degree holders in all dis-

October 1977 

ciplines, nation wide. Graduates in 
Spring '77 accepted job offers paying 
an average annual salary of $13,992. 
This May's class, however, began 
their careers with salaries running 
about 8.5% higher, or $15,180. 

Almost 62 % of this class are work
ing in industry; 12.6% have enrolled 
in graduate studies in engineering; 
2% will pursue MBA's; 2% will go to 
study law, medicine, and dentistry; 
another 2% joined the armed ser
vices; and 2.6% are still weighing job 
offers. 
Earhart Fellowship 

Sharon Cole, a doctoral candidate 
in the department of mechanical and 
aerospace engineering University of 
Missouri-Columbia, is one of only 22 
women chosen from applicants from 
15 counties to receive a $4,000 Amelia 
Earhart Fellowship Award for the 
academic year 1977-1978. 

It was presented by Zonta Int. a ser-

vice Organization of Executive 
women in business and the profes
sion, with headquarters in Chicago, 
Ill. These fellowships for graduate 
study in aerospace-related sciences 
and engineering were established in 
1938 as a living memorial to Amelia 
Earhart, who disappeared during her 
1937 attempt to circle the earth by 
air. 

Mrs. Cole, a graduate of Mehlville 
High School, St. Louis, earned her 
bachelor's and master's degrees at the 
University of Missouri-Columbus. 
Her field of study concerns materials, 
fatigue and fracture mechanics, and 
heat transfer. As a Ph.D. candidate 
she is continuing her research on the 
effects of stress and heat on metals at 
U.M.C.'s structural integrity in
stitute. 

The Zonta fellowships are awarded 
on the basis of outstanding character 
and scholastic achievement. 

I'll never forget my first leaky faucet . It had me stumped. 
I meditated. I talked to it. It still leaked. Then I discovered the 
Consumer Information Catalog. 

It is put out by the Federal Government and lists over two 
hundred of their booklets that you can send away for. It listed 
just the booklet I needed to fix my faucet. It also listed booklets 
on how to fix a car, dieting, how to buy a home and many others. 
And most were free. 

So send for the free catalog which you will also find very 
helpful. Write: Consumer Information Center, Dept. A, Pueblo, 
Colorado 81009. Because the road of life is paved with leaky 
faucets. 

THE:£~~~~ 
CONSUMER~" 
INFORMATION 

CATALOCi 
COs/SLM:fl N'CfMAl(:t,j Cf.NTEA 

THE CONSUMER INFORMATION CATAWG 
A catalog of over 200 helpful publications. 

_ ~Ceneral Services Administration • Con~umer Informat ion Center 
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PONDERABLES 

All readers are invited to send in 
their favorite puzzles for publication 
in this section. The solution should 
also be included. 

Readers who feel their solution to a 
problem is special in its approach or 
method are also invited to send them 
in. SHAMROCK will publish those 
solutions it feels are exempliary of 
good engineering work. 

Herewith are this issue's 
PONDERABLES. 

Is it possible to pair off the squares 
on a chess board evenly (vertically or 
horizontally) if the one square in the 
upper right and lower left corners are 
removed? 

The number of bacteria in a given 
colony quadruples in a time t. If it 
takes a total time of T for n number 
of bacterium to multiply until there 
are m bacterium, how long will it 
take for 2n bacterium to multiply un
til there are m bacterium? 

DECEMBER SHAMROCK: 

As you read this issue, the staff is 
already at work putting together 
another great issue for you. Here are 
some of the features you will see in 
December: 

Coal Gasification-is it really a 
viable solution? How is it done? 
Answers to these and other questions 
in an interesting feature article. 

Student Organizations-who are 
they? A short description of many of 
the organizations in the college and 
campus wide. Mandatory reading for 
Freshmen and other newcomers who 
want to get involved. 

Ponderables-more (and better) 
problems to think about. Also, the 
solution to this issue's. 



Our business is 
aircraft, aerospace, 
electronics, automation, 
hospital services, etc ... 
Right? 

Sure, we're into 
fast, exciting fields, but at 
McDonnell Douglas we realize that our 
industry growth and our company growth 
depend on how fast our people grow. 

So, another first order of business is to provide 
the opportunity for future-minded engineers, 
programmers and administrators to achieve their 
potential. We want to talk to people who are 
interested in unlimited growth. 

If you mean business, see your Placement 
Director for interview dates on campus or send 
your resume to : 

J. H. Diller, Professional Employment, 
McDonnell Douglas Corp. , P.O. Box 516, Dept. 
CP-01 , St. Louis, MO 63166, 

B. J. Waller, Professional Employment, 
McDonnell Douglas Astronautics Co. , 5301 Balsa 
Ave. , Huntington Beach, CA 92447, 

W. H. Nance, Professional Employment, 
Douglas Aircraft Co. , MS9-14, 3855 Lakewood 
Blvd. , Long Beach, CA 90846. 

-~ Right! 
But our 

business 
is also 
people./ 

CORPORATION 
An equal opportunity emp loyer m / f 



We're looking for 
engineers who never 

gave electricity 
a second tho~ght. 

Most people think that at General Electric, our first, 
second, third, fourth and fifth thought is electricity. 

Nothing could be further from the truth. 
We did start out as an electrical-equipment company. 

And while products that generate, distribute and run on electricity 
are still very important to us, we've grown into all kinds of interesting 
business areas. 

Jet engines. Nuclear power. Medical equipment. 
Aerospace. Silicones. Carbide products and systems. 
Engineering plastics. Automation systems. 
Mass transit. All kinds of businesses. So we 
need all kinds of engineers. 

Mechanical engineers. Nuclear engineers. 
Chemical engineers. Civil, aeronautical, and 
ceramic engineers. As well as electrical engineers. 

And because GE is made up of so many different , 
businesses, it's a great place to start your career. We're ~ c; Q 
big enough to give you a wide range of opportunities. 
But each of our operations is small enough so you 
have a real chance to be noticed. 

That's why we think that even if you never 
gave electricity a second thought, your first thought 
should be General Electric. 

Give it a thought. 
Send for our free careers booklet.Just write 

General Electric, Educational Communications, 
WlD, Fairfield, Connecticut 06431 

Progress for People 

GENERAL. ELECTRIC 
An Equal Opportunity Employer. 

.....___:,:;......__:_:.-::::-
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At Du Pont lin finding 
ways to squeeze more 

product out of fewer Stu's. 

"Every time I find a way to 
increase a yield by a fraction of a 
percent, or lower a reaction 
temperature by a few degrees, I 
can save literally thousands of 
Stu's of energy. 

"I wanted a job where I could 
make a real contribution;' says 
Pam. "Du Pont gave it to me:' 

With a BS in Chemical 
Engineering from Auburn 
University, Pam's first assignment 
was in an environmental control 

group. After two years she felt that 
process engineering would offer a 
greater challenge-so Du Pont 
changed her assignment. 

Now she's working on methyl 
methacrylate during the day, and 
working on her MBA at night. 
She's attending Memphis State at 
DuPont's expense. 

Pam's story is the same as 
that of thousands of Chemical, 
Mechanical and Electrical 
Engineers who've chosen careers 

- Pam Tutwiler 

at Du Pont. 
We place no limits on 

the progress our engineers can 
make. And we place no limits on 
the contributions they can make
to themselves, to the Company, or 
to society. 

If this sounds like your kind of 
company, do what Pam Tutwiler did: 
talk to the Du Pont Representative 
who visits your campus. Or write 
direct to: Du Pont Company, Room 
25240, Wilmington, DE 19898. 

At Du Pont ... there's a world of things YOU can do something about. 

PON 
REG US PAT &TM OFF 

An Equal Opportunity Employer, M/ F 
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EMPHASIS ON ENERGY: 
Winter is almost here; will there he 
enough energy to keep us warm? In
formative articles on coal gasifica
tion, nuclear energy, and even bur
ning wastes for power. See how two 
experts view the nuclear energy 
question-Dr. Walter Meyer of 
UMC's Nuclear Engineering Depart
ment and Dr. Robert Breitenback of 
the Biology Department meet in Pro 
and Con. 
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EMPHASIS ON ENERGY: 

AN 
TO 

EQUIVALENT 
WAR 

Albert Lin- Editor 

In a few short weeks, the season of 

winter will be here. If history repeats 

itse lf, the United States will see a 
worsening of a condition President 

Carter terms, "the moral equivalent 
of war." This war can be won. But no 

peace treaty, no negotiation, no 

strategic alliance can prevent it. It 
cannot be avoided. The war will have 

to be met head on, and won. 
The ramifications of this war are of 

global consequence. What happens in 
this country, how it is met, will ul
timately affect the rest of the world. 

The survival of an industrial society, 
or even civilization is at stake. 

In this war, there is no single 

enemy, no villain to be hated. There 

are no armies of liberation to march 

across the continents. The winners 

have their survival, and nothing 
more. The losers have nothing. 

To win this war, decisions must be 

made. These decisions will affect 

future generations in a way that no 

previous decision has. The very ex

istence of our posterity is in our 

hands. 
It must be decided today, that we 

will face up to the energy problem, 
and solve it. It must be decided today 

that we will bear inconvenience to in

sure our posterity's existence. 
But first, the existence of a 

problem has to be determined. Is 

there really a problem, or is it just 

the idle ramblings of some outspoken 
pessimists? Consider these facts: 

It is estimated that by 1979, the 

output of electricity falls chronically 

below demand in the Southeastern 

United States. The shortage will then 

spread until it engulfs the entire na

tion by 1987. 
Known reserves of oil, either under 

the landmass or within two hundred 

2 

miles of the American coast are es

ti mated at 35 to 40 billion barrels. 

Estimates of undiscovered, yet 

economically recoverable oil, ranges 

from 60 to 400 billion barrels. But 

even a 400 billion barrel reserve 

would assure the United States of less 
than 80 years of supply at current 
rates of usage. 

Natural gas, a cheap, clean, source 

of energy, is presently consumed at 

an annual rate of 18 trillion cubic 

feet, and demand is still growing. 
Known reserves are estimated at 291 

trillion cubic feet. The problem of 
natural gas is not really in supply, 

but in distribution. Natural gas is 

found wherever oil is found. In the 
Middle East, for example, trillions of 

cubic feet are flared off because there 

is no demand for it there, and no 

practical way of shipping the flam

mable gas has been found. Proposals 
of liquifying the gas and shipping it 

in specially designed tankers have 
been met with opposition. 

Coal reserves stand at about 390 

billion tons. At current rates of use 

and at projected rates of growth, the 

supply will last about 500 years. 

Much of this coal, however, contains 

sulfur and other pollutants which 

have to be dealt with. In addition, 
strip mining, the more efficient 

method of coal removal, requires the 

removal of top soils and overburden, 

causing scarring and other detrimen
tal effects. 

The shortage of energy is having 

other effects as well. Prices, for exam

ple, are increasing. This is threaten

ing the economy and the balance of 

trade. In 1970, a barrel of oil im

ported from the OPEC countries, cost 

about five dollars. Today, the cost is 

$13.50. 
Nuclear energy is costing more as 

well. Inflation has increased the price 

of nuclear power plant from less than 

$500 million ten years ago to over $2 

billion today. The price of uranium, 

in the form of uranium oxide, today 
is $42 per pound, compared with $7 

per pound in 1972. In addition, the 

problem of nuclear waste disposal in

creases as more plants go into opera

tion. A 1000 megawatt plant, for ex

ample, creates over 100 cubic feet of 
highly radioactive wastes in one year. 

Other forms of fossil fuels are be
ing considered. These include the 

derivation of natural gas from coal, 

removal of oil from shale and tar 

sands. The injection of steam or 

chemical solvents into old oil fields 

will increase production at these 

sites. However, meterologists are con
cerned with the effects of continued 

combustion of such fuels, since they 

create waste heat and carbon dioxide. 

The long term climatic effects appear 

to be detrimental. The oil contained 

in shale and tar sands is costly, and 

will require more mining. However, 
the supply is estimated at two trillion 
barrels of oil for each source. 

Facing the possibility of depletion 

of some forms of energy, the effects of 

mining, climatic changes, and run

ning into debt, it should be clear that 
a problem does exist. 

A shortage of energy, however is 

not a new problem to the world. 
Perhaps the first instance of this 

problem was when prehistoric man 

shrivered in his cave. The discovery 

and control of fire was his solution, 

and provided him warmth and light 
for thousands of years. 

Perhaps as the population grew, 

and man was forced to move to less 
habitable areas, his supply of wood 

for his fires began to decrease. There 

was increasing competition for the 

available sources of ener(;Y· He began 
to experiment, and found coal, peat, 
and other fossil fuels. 

To save his own energy, he 

domesticated animals, to work for 

him. When that became impractical, 

he found machines, some driven by 

falling water, wind, and other sources 
of energy which are no longer in 
widespread use. 
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AN EQUIVALENT TO WAR (CONT.) 

In short, whenever there was a 
problem, man met it, and solved it, at 
least for a short time. 

In more recent times, such as in 
England during the late nineteenth 
century, shortages of energy 
developed. Along with these shor
tages came predictions of disaster, 
much as there are today. The air in 
London had become so choked with 
coal dust and fumes that respiratory 
illnesses increased dramatically. 
Again, the problem was solved, more 
efficient furnaces, the use of oil for 
lighting and heating, were some of 
these solutions. 

The world has seen energy shor
tages develop , and it has seen energy 
shortages solved. Thus, the problem 
is not really that we are running out 
of energy, but instead that we are 
running out of energy forms that we 
are familiar with, that we know how 
to harness. 

In theory, the amount of energy in 
the universe is virtually infinite. The 
principal of Energy-Mass Conserva
tion, and Einstein's well known 
equality E= m c2 means that as long as 
there is mass, there will be energy. 
There are of course practical 
limitations, but there is nevertheless, 
ample supplies of energy, if they can 
be developed. 

While the world has faced energy 
shortages in the past, the problem is 
fairly new to the United States. For
tunate to have ample supplies of 
natural resources, the United States 
has been relatively immune to such 
shortages in the past. This is no 
longer true. 

But our energy problem is not 
totally our own doing. Critics of the 
United States, particularity those 
from Third World, and under
developed nations, cite the high 
amount of energy used by the United 
States. With only six percent of the 
population, they claim, the United 
States uses almost one-third of all the 
energy used in the world. 

These figures cannot be disputed. 
However, it is often not realized that 
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while the energy is used here, much 
of it is not consumed here. The food, 
machinery, petrochemicals, weapons, 
and other products that are sold, or 
even given away all require energy to 
produce. 

Vast amounts of aid are given to 
nations that in return sell us oil at ar
tificially high prices. In effect, we are 
giving them back the energy they sell 
to us. If the United States should ever 
decide to use its food exports to gain 
political leverage, there would be 
loud cries of cruelty and other 
charges. But food is also a natural 
resource, it is also subject to deple
tion like oil is. 

The depletion of thes e_ food 
resources is being combated by in
creasing uses of fertilizer, which are 
petroleum derived. Herbicides and 
pesticides, transportation, milling, 
and other processes all require 
energy. The same is true for all the 
manufactured goods that• are ex
ported, some at artificially low prices. 

But being the most technically ad
vanced nation in the world casts us in 
the position of the saviour also. We 
are being looked to as the solution. 
The world is depending on our 
technology and expertise to solve the 
energy crisis, for then we could con
tinue to use the energy, and allow 
them to use its products. 

This arrangement is probably un
fair. It is like burning a candle from 
two ends, there is no safe position. 
But, the strength of this nation is bas
ed on its humanitarian will. Thus, we 
are faced with the responsibility of 
solving the problem. 

The solution is complex. It will 
require the participation and 
cooperation of everyone if it is to 
work. We all have a part. 

Government must provide incen
tives and encouragement to industry 
and the general public. Taxes might 
be decreased for owners who retrofit 
their homes, factories, stores, and of
fices to be more energy efficient. For 
those who have the desire, but not the 
capital , low interest loans should be 
made available. Tax penalties should 
be levied against those who are able, 

but do not make such alterations. 
Designers of appliances, cars, buil

dings, must consider energy efficien
cy. Manufacturers should attempt to 
streamline processes to utilize the 
most work out of a given amount of 
energy. Waste heat recovery systems 
should be installed where ever prac
tical. 

Transportation is a large consumer 
of energy. Improvement of existing, 
or development of new mass transit 
systems by municipalities would 
decrease pollution and energy usage. 
A reversal of the trends of moving 
away from the central city to suburbs 
should be encouraged. Revitalization 
of the urban centers to provide 
recreational, business, entertain
ment, and living facilities should be 
studied and implemented . Even 
minor changes such as having 
staggered working hours would 
decrease peak traffic loads and con
gestion. 

Utilities should encourage their 
customers to reduce peak usage of 
power. A tremendous amount of 
capital is invested in equipment used 
solely to handle peak loads. If this 
equipment were not needed , the 
capital could be invested into 
research. 

Development of alternative energy 
sources, preferably non-fossil fueled, 
should be encouraged. Solar energy, 
for example, might be used as the 
primary source of power, with pre
sent systems used during long periods 
of inclement weather. 

These are but some of the many 
possible solutions. There are many 
researchers, ranging from 
professionals working for multi
national corporations to the amateur 
inventor working in his basement 
workshop, who believe they have a 
solution at hand. 

It is important to realize that it is 
not too late, nor can the problem be 
ignored. It is time for a rational, but 
ambitious plan of action to be 
developed and carried out. There can 
be no passive observers. It must be a 
national effort. Only then can this 
moral equivalent of war be won. 
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EMPHASIS ON ENERGY: 

FACING THE 

NUCLEAR DECISION 

A BRIEF SURVEY OF NUCLEAR 

POWER 

By Mark Hypse 

The day before the Japanese attack 
of Pearl Harbor, with advancing Nazi 
pressure, President Franklin 
Roosevelt was persuaded to commit 
U.S. dollars to the development of a 
nuclear weapon. The heightening of 
World War II escalated research. In 
1942 Enrico Fermi working for the 
secret Manhattan Project, successful
ly achieved an atomic chain reaction, 
for the first time the power of an 
atom had been released. Three years 
later the atomic bomb was detonated 
on the desert near Almorgordo, New 
Mexico. Soon after the world was 
stunned by the destruction to 
Nagasaki and Hiroshima. The world 
had witnessed death and destruction 
caused by nuclear fission, could this 
association ever be changed? 

Eisenhower's "Atoms For Peace" 
address to the United Nation's 
General Assembly in 1953 signaled 
th.e beginning of a serious effort to 
employ atoms for a peaceful use. The 
1960's brought the Cold War, energy 
was plentiful and the Russians were 
coming. People were more concerned 
about how many nuclear war heads 
we had than how many nuclear 
power plants were in service. 
Research and development was slow
ed u n ti I the Arab oil boycott of 1973-
74. Suddenly there was new public 
awareness of energy, and nuclear 
power. This brings us to the dilemma 
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we're faced with today. 
Which side should we take, pro-or 

anti-nuclear. Experts representing all 
disciplines, have taken both sides, 
with both claiming possession of the 
truth. We must make our own deci
sion, based on the facts concerning 
the major issues; safety and 
economics. 

The worst possible accident that 
could occur at a nuclear power plant 
is "meltdown". The reactor core con
tains uranium surrounded by water. 
During the fission process this core 
can exceed 4000 degrees fahrenheit. 
The water surrounding the core is 
used to dissipate heat and to heat 
another water source to drive the 
steam turbines. If for any reason the 
coolant is lost the temperature of the 
core would rise causing a rapid 
melting of the fuel. This radioactive 
molten mass would break the reactor 
structure and drop to an undeter
mined depth in the earth releasing a 
radioactive steam cloud. The result 
would be catastrophic. 

But defenders of nuclear power 
wi II explain "meltdown" is almost 
impossible and has not occurred in 20 
years of reactor operation. Even if 
LOCA did occur, "meltdown" would 
be prevented by the emergency-core
cooli ng-system. Opponents question 
whether the emergency system ac
tually works. 

Probably the most publicized 
problem with a nuclear power plant 
is its wastes. The fission process 
creates wastes, namely a highly lethal 
substance plutonium 239. Fission 
wastes now number 600,000 gallons 
and could raise to 600 million gallons 
in 25 years. Since plutonium 239 has 
a half life of 24,000 years, it must be 
dealt with permanently. If the 
pharaohs of Egypt had stored 
plutonium in their pyramids, it 
would still have 88% of its radioac
tivity. Of course we are now develop
ing methods to deal with the wastes, 
but are jumping off a cliff with in
structions on how to operate a 
parachute. 

The final safety problem concerns 
sabotage and terrorism. Is it possible 
to hijack or embezzle radioactive 
material? The opponents say yes, the 
proponents say no, who do we 

believe. One thing is for sure it takes 
very little material to do alot of 
damage. The "critical mass" (the 
quantity needed for an explosion) of 
plutonium 239 is slightly larger than 
a golf ball. But can an amateur build 
an atomic bomb? Experts such as 
Theodore B. Taylor who has designed 
more atomic bombs than anyone else, 
believes it is possible for just about 
anyone to build an atomic bomb. But 
Dixy Lee Ray, former head of the 
Atomic Energy Commission believes 
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NUCLEAR DECISION-Cont. 

it is not possible to embezzle nuclear 
materials. Who do we believe? 

The final chapter in our nuclear 
dilemma, reviews the economics of 
nu clear power. What was once 
thought of as an inexpensive and in
exhaustible energy source, has chang
ed. The capital cost of a nuclear 
power plant is now more than 10 
times what it used to be; the cost of 
generating electricity by nuclear 
power has gone from $100/ kw to 
$1000/ kw. The cost of a typical 1,200 
megawatt plant represents a $2.4 
billion investment. Utilities must 
borrow this money, and money is get
ting more expensive. 

If we can compensate for the fixed 
costs, the capacity factor or plant ef-

ficiency is not living up to its poten
tial. The AEC (Atomic Energy Com
mission) originally calculated an 80% 
capacity factor for a nuclear plant 
ran over a 30 year period. The actual 
performance is not supportive of this 
calculation. In 1973 the average 
capacity factor was 58.4%, in 1974 it 
was 52.4% and in 1975 it was 54.9%. 
The McGraw Hill utility industry 
weekly, ELECTRICAL WORLD 
made a cost survey of coal plants ver
sus nuclear plants. The survey show
ed although fuel costs for a nuclear 
plant were less than coal, the fixed 
costs made nuclear power 30% more 
expensive than coal. The costs of 
nuclear power is so high that in the 
last two years the utilities have 
canceled more plants than they have 
ordered. 
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The general opinion until now was 
that uranium is inexpensive and 
plentiful. But in 1973 the oil embargo 
brought uranium prices from $7 a 
pound to today's price of $50 a 
pound. All of the known low-cost 
uranium reserves have been con
tracted for and medium-cost reserves 
will not be sufficient to operate 
plants currently planned for the 
1980's. Where will we go from here? 

I've tried in this article only to 
mention the grave concerns toward 
nuclear power. I have no intention of 
convincing anybody of anything, I 
only hope I have , raised the con
sciousness of the reader. Everyone 
must be concerned about our energy 
situation; it's a serious problem. 
Which way do we turn? You and I 
will decide. 

ELECTRICITY 

-
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U.E. 's Callaway County Nuclear Powerplant is Missouri's 

first. The 1150 Megawatt plant will be completed by 1983 at 
a projected cost of $2.64 billion. 

6 

Shown above is the steel shell for the containment vessel. A 

five foot blanket of heavily reinforced concrete will be plac

ed over the shell to protect the reactor and core. 
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EMPHASIS ON ENERGY: 

PRO AND CON 
NUCLEAR ENERGY, DO WE NEED IT? 

PRO: DR. WALTER MEYER 
INTERVIEW BY MARK HYPSE 

Professor Walter Meyer is chairman of the nuclear 
engineering department at U.M.C. Considered an authority 
of energy systems; he has made numerous appearances on 
both television and radio. Dr. Meyer received his degree 
from Oregon State University in 1964. 

Is nuclear power really needed today? 
It provided during the summer in Boston 40 % of all elec

trical energy, North Carolina 39%, Portland 62 % and near
ly 42% of Illinois' power. So it has provided a very substan
tial amount of power, particularly during the very hot 
months when certain parts of the country were suffering 
from water shortages to drive their hydroelectric systems. 
It was very important. One of the interesting things about 
people who oppose nuclear power is they also suggest we 
can do away with all central electric power generation. A 
few weeks ago, at a debate in Jefferson City, a Rolla student 
brought up the fact to a man that was advocating doing 
away with central generation, what about the Chicago area, 
where there is no water source capable of producing power. 

I think we can expect alot more generation from coal, it 
is a very available material. But at the same time, the 
National Academy of Sciences put out a report in August, 
1977, indicating the deaths now annually resulting from 
the combustion of coal amounts to about 24,000 people. 
The people who are anti-nuclear become very incensed 
about an accident that has a very low probability, but may 
cause 30,000 deaths. This is routine with respect to coal; it 
goes on every year. Why aren't they concerned about that? 
I am. 
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CON: DR. ROBERT BREITENBACH 
INTERVIEW BY VICKY FRIEVOGEL 

Dr. Robert P. Breitenbach is Professor and Associate 
Director of Biological Sciences at the University of 
Missouri, Columbia. He received his B.A. , M.S., and Ph.D. 
in biology at the University of Wisconsin and has been with 
the University for 18 years. 

What do you feel is the most significant problem with 
nuclear power? 

The most important problem in nuclear power is the 
problem of plutonium and nuclear wastes, and the proper 
handling and reprocessing of this material to regain the 
materials which are useful, and to "contain" the products 
which will create biological and environmental problems. 
Geologists are looking at the possibility of containment 
and burying in deep strata. This looks like the best solu
tion, but the probability of error is still high enough so 
that I fully anticipate a nuclear accident of some sort. 
When talking about probability, risk, and nuclear ac
cidents, however, it's with full recognition that society may 
be willing to accept some of these risks. 

Is nuclear power needed today? 
That depends on what kind of perspective you take. If we 

had done better planning, then we definitely would not 
need nuclear power; I think there are other alternatives 
that could be developed. It also depends on what your par
ticular judgment is as to a value system. To some people 
who are willing to accept a simpler form of living, nuclear 
power isn't needed; however, if you ' re talking about main-
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PRO: DR. WALTER MEYER 

A number of people still associate a nuclear reactor with 
a nuclear explosion; what is the worst possible accident 
that could occur at a nuclear power plant site? 

There is no possibility of a nuclear plant blowing up like 
a bomb-it's physically impossible. In fact, the worst acci
dent that could happen is one that releases water from the 
reactor. As soon as you do this the nuclear reaction stops 
immediately. The thing that is of concern is that there is 
residual energy left in the reactor due to radioactive decay. 
That radioactive decay continues after the nuclear reaction 
has stopped and can release substantial amounts of energy. 
This energy is sufficient that in the close confines of the 
reactor, it could melt the fuel. When you do that you 
release the volatile fission products. A second event has to 
occur to release these gases to the environment; you have to 
produce a crack in the containment building. Then 
somehow the radioactive gas has to drift over the people. I 
should mentionthat there are all kinds of energy suppres
sion mechanisms or safety systems that operate around the 
reactor when an accident occurs to prevent containment 
rupture. Spray systems come on and wash the air in con
tainment with a diluted solution of sodium hydroxide 
which tends to collect the fission products and traps them 
in the water. Well, let's assume all those systems fail, we're 
talking about a very improbable situation, numbers that 
come to mind are 10 million to one. Let' s assume an acci
dent does occur, the radiation has to escape and fall on peo
ple. There are many things the people can do; simply get 
out of the way. Just going indoors will provide significant 
protection. Let us also assume then the people do not try to 
avoid the radiation, we can expect 30,000 people to be ex
posed to radiation. ok, over the next 30 years these people 
could contact leukemia and other degenerative diseases. 
When you sum all that up-how would it change the death 
statistics of these people-by about 0.1 %. Now you compare 
that with the deaths caused by fossil fuels; they amount to 
from 2 to 14% of daily deaths-20 to 140 times greater and 
this is occuring now. It is not some improbable event. 

When analyzing the safety of a nuclear power plant is 
the human fallability factor accounted for? 

It sure is, the question of human error is taken into ac
count in the analysis. You might quarrel about how well do 
we know that number. But if you look at the Ras.mussen 
study, for example, they treated all of their assumptions 
with a broad error band, a so called log normal distribu
tion of error. By doing this you take into account the fact 
that you don't know these numbers exactly. Thus the 
probabilities predicted by Rasmussen are conservative, the 
probabilities are too high. 

What would be the effect of a nuclear moratorium? 
A very good analysis of this question has been completed 

by two professors at the Harvard Environmental Policy 
Center. Dr. Richard Wilson was the lead author in this 

8 

CON: DR. ROBERT BREITENBACH 

taining the present standard of living or something com
parable to it, then I think that nuclear power may be need
ed for an interim period to maintain a status quo as far as 
industry is concerned. 

From a biologist's viewpoint, what do you think is the 
most critical effect of nuclear energy? 

From ~ biologist's viewpoint, I feel that generation of 
nuclear waste material is the most important problem 
because many of the products which are produced have 
biological effects. The real difficulty is that we have no 
assurance that these nuclear materials are going to be 
properly handled. What would you like as evidence-the 
present scandal as to where Israel got its uranium and the 
many thousands of pounds that are missing from the 
United States' coffers? Obviously, the security isn't there in 
many places. 

The reason that nuclear wastes are especially critical is 
because biological systems handle these things uniquely 
depending on what element you're dealing with. When you 
deal with even a small amount of material which enters 
into any food chain, this material is bioconcentrated; and 
then, depending on the chemical characteristics of that 
particular element, it can be accumulated in something 
like bone or other special tissue. It will , therefore, have un
usual effects depending on the nature of the radiation that 
the nuclide puts out or the specific location in which that 
nuclide comes to rest. 

The additional radioactive exposure from nuclear 
power plants has been compared with the amount of 
radiation received on a transcontinental air trip. Do you 
believe these amounts will have significant 
effects-either long term or short term? 

First of all, you make an assumption that I'm going to 
accept your comparison. If you're talking about the 
amount of radiation that's put out the stack of a power 
plant, I suspect you could probably come up with 
something that could be comparable to this. 

My real concern is that the basic problem here consists of 
two parts-two major considerations. First, the generation 
of nuclear wastes, in particular those that contain 
plutonium. That is especially critical. Second, the possibili
ty that terrorists or extremists would gain access to the 
materials and use them in very unconventional ways. I'm 
not particularly concerned with power plants blowing up. 
I'm not particularly concerned about what comes out the 
stack. I am concerned about the human element in the 
handling, the processing of wastes. 

I don't accept this particular question because it deals 
with only one small component of the very real problem. It 
isn't with the operation of the plant; it's what the plant 
generates in terms of fuel utilization. 

How has nuclear power been proven to be a liability? 
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PRO: DR. WALTER MEYER 

work. Dr. Wilson examined the consequences of a nuclear 
moratorium. Let's say we had a moratorium for the past 
ten years. The up-shot of this might be the loss of 80-200 
lives from all possible consequences of operation of nuclear 
power plants; accidents in mines, people falling down 
stairs, as well as radiation hazards. On the other hand, the 
fossil fuels would cost us between 2000 and 10,000 lives. I 
think I would go with nuclear power plants. 

The Carter administration has taken the policy of 
nuclear power as a interim source until more acceptable 
systems are developed. What is your opinion of this 
policy? 

I think that's great, we should always pursue things that 
are safer and more benign. I'm very interested in the other 
ways of generating electricity. I'm teaching a course in 
alternate energy sources next semester. I think we should 
be working very hard to perfect a safer, more environmen
tally acceptable source of power. Most things we do are in
terim solutions. But until we have another means, we will 
have to use coal and uranium. 

One large nuclear plant creates 400 pounds of wastes 
each year. What will we do with these wastes? 

The best thing to do is take the plutonium in the wastes 
and burn it in a reactor to obtain the usable energy it con
tains. The Carter administration has adopted the policy 
that we should simply hold the plutonium. First of all, 
you're setting aside a very useful fuel; also, you are putting 
away a potentially dangerous material and trying to store 
it. Why not get rid of it and use the energy it contains. It is 
something you have made already, why not use it? 

Why do experts disagree on nuclear power? 
I think you have to look at who are the experts. For ex

ample, there was a man who showed up at a hearing in St. 
Louis last spring. He had an M.D. degree and spoke on 
issues concerning radiation. I debated this gentleman on a 
TV station in St. Louis. He had little knowledge of radia
tion safety; he had no knowledge of what experts in the 
field were saying and writing. He wasn't an expert, he was 
simply trading on his degree. This is very often true, so 
called experts appear and make statements based on their 
reputation, when they are in reality not experts in that 
field. A year ago, we collected a statement by a number of 
engineers and scientists on the need for improving the 
energy situation, by hurrying the larger use of coal and 
uranium. There were 33,000 engineers and scientists who 
signed this statement and delivered it to the President of 
the United States. One of the critics of nuclear power said 
we all know nuclear engineers are in favor of nuclear 
power. This remark, however, does not properly recognize 
the fact that those who know most about nuclear power and 
would be the first victims of an accident believe it is a safe 
and reliable technology. 
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CON: DR. ROBERT BREITENBACH 

I feel that nuclear power has been a liability rather than 
an asset on the basis of the fact that it has provided third 
world countries and unstable political systems with the 
means through which they can generate nuclear arms. In 
this country as well, what it has done is to defer our 
development of alternative power sources. For example, in 
solar energy, I feel we'd be much further along if we had 
not had the nuclear alternative. The research we would 
have done and the position we would be in-the value 
system we would have established for energy 
utilization-would be such that we would be in a better 
position today had we not had nuclear power. 

What do you feel are some possible means of supplying 
energy in the future? 

As far as I'm concerned, the only long term solution is 
solar energy. By solar I mean all dimensions of solar in
cluding hydroelectric, that generated by tides, wind, and 
direct sunlight conversion. Alternatives to this are that 
we're going to have to use coal and exploit oil sands and 
shales, however, my plea would be to use these latter 
materials mostly as substrate resources-not to burn them 
as fuel. 

I think we're probably going to temporarily need fission 
if we're going to choose our present standard of living and 
value system. The real concern I have with fission is the use 
of the breeder reaction; any alternative is preferrable to 
the breeder reactor. If we can develop fusion, we would 
have to assess its advantages and the problems it creates. 

Many people who are pro-nuclear feel that without the 
nuclear power plants we now have, we would not have 
been able to supply an adequate amount of power this 
past winter. Do you agree? 

Without nuclear power, I think we would have had to 
shut down some industry, especially if you couldn't get peo
ple to conserve. Had this situation occurred, however, I 
think we could make the public more conscious that a real 
problem exists. 

Why do experts disagree so widely on nuclear power? 
Assessments of scientific opinion have indicated just 

about a 50-50 split among all scientists. If you look at 
engineers and physicists, you find a majority of them 
probably fall on the side of nuclear power; and if you look 
at biologists and other scientists who aren't directly 
associated with the field, you find the majority are against 
nuclear power. Part of the reason is, very frankly, the ig
norance of engineers about biological effects. Biologists are 
conscious of food chains and bioconcentrations and more 
closely associate the effects with the causative agents. We're 
all dependent on the sun, green plants, and all other 
organisms that exist; we're talking about generating the 
very kind of things that are going to destroy that environ
ment. Technology cannot replace it. 
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EMPHASIS ON ENERGY: 

COAL GASIFICATION-
NEW TECHOLOGY FOR 
AN OLD IDEA 

By Cindy Buchanan 

Coal gasification sounds like an im
pressive new development, but it ac
tually is not a new idea at all. Only 
the technology is new. Gasification 
has been around since coal miners 
discovered the existance of the 
colorless and odorless gas in their 
mine shafts. The idea of burning coal 
to produce this gas was made a reality 
over 100 years ago and flourished as a 
major source of energy until natural 
gas discoveries and production from 
oil in the 1940's became more 
economical. 

The original coal gasification 
process presented three problems. 
First, it was not a continous process. 
In the water gas generators used, the 
coal was first burned with air to raise 
the temperature. The air stream was 
stopped and steam was passed over 
the coal , producing a gas of mostly 
hydrogen and carbon monoxide. 
However, the coal cooled during the 
steam portion of the process and the 
whole process was repeated to build 
up the temperature again. Secondly, 
because the gashouses operated at at
mospheric pressure, the equipment 
needed to be very large to produce 
enough gas economically. Lastly, the 
process was a "dirty" one in which 
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particulates and sulfur dioxide were 
emitted to the air. Lurgi 
Mineraloltechnik, of Germany, was 
provided one solution to these 
problems. 

Almost 40 years ago, Lurgi devised 
a continously pressurized process to 
produce SNG (Substitute Natural 
Gas). The process centers around the 
gasifier which uses crushed coal 1/u 
inch to 1 ½ inches in diameter. For a 
commercial size plant producing 250 
million cubic feet a day of gas, about 
30 of these 100 foot gasifiers are re
quired. The coal is fed into the top of 
the gasifier where the lock hopper 
holds the feed coal until it is needed. 
The pressure is built up in the 
hopper until it equals the gasifier 
pressure (about 400 psi) . Coal is 
released into the gasifier and the 
hopper is then depressurized and 
refilled. Steam and air or oxygen 
enriched air are introduced near the 
bottom and react with the coal as it 
comes down through rotating grates. 
The hot crude gas leaves the gasifier 
near the top, ready for cleaning and 
upgrading. 

Shift conversion is the first step 
after gasifying which involves taking 
50% of the crude gas and adjusting 

the ratio of hydrogen to carbon 
monoxide by catalytic reacting of the 
steam and carbon monoxide to form 
hydrogen and carbon dioxide. The 
unused steam is removed, leaving a 
better ratio of hydrogen and carbon 
monoxide for later conversion to 
methane. The gas is then purified 
through several units. Rectisol unit 
removes carbon dioxide, carbonyl 
sulfide (COS), and other sulfur com
pounds. Specific removal of hydrogen 
sulfide is done through a Stretford 
tower, if needed, producing pure sul
fur, and through a Claus unit. Gas 
with high concentrations of hydrogen 
sulfide go through the Claus while 
low concentration streams of purely 
hydrogen sulfide solutions are sent 
through the Stretford. The 
Phenolsolvan removes phenols, am
monia and hydrogen cyanide. 
Methanation, converting carbon 
monoxide and hydrogen into 
methane, upgrades the Btu content of 
the gas from about 450 to 970 Btu / scf. 
It also contributes about 60% of the 
methane in the product gas. 

Two grades of synthetic gas are 
produced. Low Btu gas, in the range 
of 200 Btu/ scf, is produced for in
dustrial use. Approximately 50% of 
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COAL GASIFICATION (CONT.) 

the electricity in the United States is 
produced by coal-fed steam 
generators. However, directly using 
low Btu coal gas as a fuel lowers the 
plant efficiency. This can be avoided 
by using a combined cycle gasifica
tion process which increases the ef
ficiency up to about 40%. The com
bined cycle gasifies coal under 
pressure and utilizes the hot exhaust 
gases for turbine-generated steam 
which, in turn, is used to generate 
electricity. 

The use of high Btu coal gas is not 
feasible in combined cycles because 
upgrading the gas from low Btu 
quality requires too much energy to 
only use it as boiler fuel. However, 
high Btu gas is of pipeline quality 
and it is mixed with natural gas for 
use in small businesses and homes. 

Which One To Choose 

Although the Lurgi process has 
been used successfully for almost 20 
years in South Africa and Europe, 
many alternative processes exist. The 
basic process is about the same, 
however, technology has provided 
several slightly different methods for 
coal gasification. 

The Texaco process, unlike the 
Lurgi, does not require a coal or ash 
lock. It feeds a pulverized coal slurry 
directly to the double-ended gasifier. 
The fly ash is quenched in the gas
ifier before leaving and being dispos
ed of. Also, no liquid by-products, 
like oil and tar, are produced as in 
the Lurgi. The Texaco design 
provides the option of producing low 
or high Btu gas. 

The Koppers-Totzek process is a 
first generation process like Lurgi. It 
is used as a source of hydrogen for the 
direct fuelling of steam boilers. 
Other low Btu processes included the 
U-Gas which uses a fluidized coal 
feed and the Winkler process which 
is similar to the U-Gas process. 
However, no tar or liquid by
products are produced in the 
Winkler process. 

For the production of high Btu gas, 
the Bi-Gas process uses a two stage 
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COAL GASIFICATION (CONT.) 

Coal 

Anthracite 
Bituminous 
Sub-bituminous 
Lignite 

gasifier. Pulverized coal and steam 
are fed to the upper part while ox
ygen and steam are fed to the lower 
part. This process produces gas of 
about 900 Btu/ scf. 

A hydrogasifier is used in the 
Hygas process which gasifies the 
fluidized coal in three gasification 
stages. One-third of the gas is produc
ed in the first reactor by reaction 
with the hydrogen from the second 
reactor. Another third of the gas is 
produced in the s.econd reactor by 
reaction of the partially gasified coal 
with hydrogen rich gas from the 
steam-oxygen gasifier. Final conver
sion takes place in the steam-oxygen 
gasifier. The process results in SNG 
with a heating value greater than 950 
Btu/ scf. 

The CO2 Acceptor process differs 
from other processes in that heat is 
supplied for the reaction by cir
culating dolomite lime. The lime 
reacts with the carbon dioxide pre
sent to form calcium carbonate and 
produce heat. 

Another second generation process 
is the Molten Salt process which 
utilizes molten sodium carbonate in 
the gasification stage. The salt acts as 
a catalyst as well as a heat carrier. 
Producing a heating value of 950 
Btu/ scf, this process uses more than 
99 % of the carbon in the entering 
coal. 

Most of these new processes work 
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Million Btu/Ton Reserves 

26 1% 
27 46% 
19 25% 
14 28% 

well with all kinds of coal, especially 
sub-bituminous and lignite coal, 
whereas bituminous coal was used in 
the old water gas process because it 
was the most abundant and had the 
highest Btu content. Lignite and sub
bituminous coal have less Btu con
tent, but also have much less sulfur. 
Most of the sub-bituminous reserves 
are found in Montana, Wyoming, 
New Mexico, and Alaska and most of 
the lignite is located in North Dakota 
and Montana. For lignite, mine 
mouth gasification is a must because 
lignite oxidizes and decomposes when 
exposed to air. In a 250 million cubic 
foot a day commercial plant, about 
35,000 tons/ day of lignite are re
quired to continuously feed the gas
ifiers. This is between 11.5 and 12.8 
million tons annually for continuous 
operation. 

Comeback 

Coal gasification's comeback is not 
at all surprising with the demand for 
natural gas and oil rapidly ex
h au sting the United States' 
recoverable supplies. While the U.S. 
has only about 12% of the world's 
recoverable reserves of oil and gas, it 
has 74% recoverable reserves of coal. 
This is between 150-200 billion tons 
of coal. 

Coal gasification ought to be cheap 
with all the savings from less oil im
portation. On the contrary, the new 

Less than 
· 1% Sulfur 

65% 
30% 
99% 
90% 

processes are not economically com• 
petitive with other energy sources, 
yet, in the United States. Right now it 
costs about $2/ million Btu to import 
OPEC oil while it costs between $4 
and $6/ million Btu to gasify coal. 
However, for every ton of coal burn
ed, four barrels of crude oil need not 
be imported. 

Although the United States does 
not presently have a commercial size 
plant in operation, several pilot 
plants exist and full scale plants are 
being planned for production within 
the next 20 years. 

Several problems still exist in mak
ing coal gasification successful. First, 
properties such as fly ash, moisture 
and sulfur content are so variable 
that experts can only predict how 
each kind of coal will work in a given 
process. Second, a very environmen
tally conscious public needs convin
cing that federal and state pollution 
laws will be met and that the land 
will be reclaimed to productive 
usefulness after mining. Presently, 
about 18-20% of the capital costs of a 
plant are used for pollution control 
equipment. Lastly, coal gasification 
needs to be brought into an 
economically competitive range with 
other energy sources. 

These problems are being solved 
now, ·making coal gasification a 
viable solution as an energy supple
ment for the future. 
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EMPHASIS ON ENERGY: 

RESOURCE 
RECLAMATION-
M1N1NG URBAN WASTES 

By Albert Lin 

It has often been said that one 
man's trash is another man's 
treasure. Research and prototype 
models are being developed that may 
soon make someone's trash your elec
tricity. 

These models demonstrate a new 
system which reclaims resources 
from municipal wastes. If adopted, 
the recycling of seventy percent of all 
municipal solid wastes (approximate
ly 100 million metric tons) will meet 
almost two percent of the total U.S. 
energy demand projected for 1985. In 
addition, over nine million metric 
tons of glass, eight million tons of 
steel, and over 600 thousand tons of 
aluminum (about 15% of total 
production) will be reclaimed. 

The recovery of the metals and 
glass also represents sizeable energy 
savings, since the energy required to 
mine and process the ores is no 
longer necessary. As an example, the 
energy required to recycle aluminum 
is only five percent of the energy re
quired if the aluminum must be 
removed from ore. The recycling of 
all throwaway containers (made of 
glass, steel, and aluminum), would 
save the equivalent energy output of 
ten large nuclear power plants. 

Additional Benefits 

Other non-energy benefits include 
the fact that landfilling and ocean 
dumping of municipal wastes would 
he drastically reduced. Land pollu
tion, groundwater and aquifier con
tamination, and hazards to fish 
would be virtually eliminated. In ad-

December 1977 

dition, it would no longer be 
necessary to expend energy to 
transport solid wastes from the city to 
outlying landfills. 

Municipalities owning and 
operating such a resource reclama
tion system would save considerable 
amounts of money compared to pre
sent landfilling costs. It has been es
timated that within four years of 
beginning operations at such a 
reclamation center, a city will spend 
less money operating the plant than 
it spent disposing of wastes conven
tionally before the plant was opened. 
Several factors are responsible for the 
short return period. First, the costs of 
operation and land acquisition for a 
landfill is eliminated. Second, the 
sale of reclaimed metals and glass 
which previously were disposed will 
provide income. In effect, cities will 
begin to mine their urban wastes. 
Third, the energy from trash combus
tion costs approximately 10 to 20% 
less than the cost of energy from 
fossilfuels. 

Methods 

Several methods are presently un
der development for the processing of 
solid wastes. 

The process of pyrolysis dries and 
bakes shredded refuse in an inclined 
kiln. The baking drives off the com
bustile gases which are used to fire 
boilers. The refuse is then in
cinerated with the heat used for the 
baking process. There are other 
systems which also involve the baking 
of refuse to derive fuel. 

Another process under develop
ment involves the incineration of 
shredded wastes. In this system, the 
solid waste is first separated into 
combustile and noncombustible por
tions. The noncombustibles are 
processed for metals and glass 
reclamation, while the combustible 
materials are shredded and mixed 
with coal which is injected into 
boilers. A further refinement of this 
process is known as the waterwall 
system. Developed in Europe, the 
waterwall system uses a modified 
boiler which has water filled pipes 
around the perimeter. The heated 
water is used for power generation. 
Since 1952, over 130 plants using the 
waterwall system have been built in 
Europe. 

As with any new process, there are 
some problems. Air quality standards 
in many cities have required the in
stallation of scrubbers for the collec
tion of ash and noxious emissions 
which has raised the price of many 
plants. The solid waste itself has 
created a large part of the problem. 
Boilers have to be frequently read
justed to account for changes in the 
content of the wastes. In addition, if 
the trash is allowed to remain for a 
long period of time, it will degrade, 
and stick together. In one instance a 
pile of refuse had to be dynamited. 
After baking or incineration the 
refuse often forms large slag balls, 
which cause excessive wear on 
materials handling equipment. 

The outlook for the reclamation of 
resources from solid wastes is bright. 
It is expected that as problems are 
gradually solved and costs are 
reduces, acceptance and implementa
tion of solid waste handling systems 
will increase. In 1975, there were 13 
prototype plants in part time opera
tion with a maximum total capacity 
of 270,000 metric tons. By 1985, the 
Environmental Protection Agencies 
expect 25 large scale plants in opera
tion, processing 30 million metric 
tons of refuse. 
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INTERVIEW CALENDAR 

January 23 
McDonnell Douglas (6) 
Pratt Whitney (1) 

January 24 
McDonnell Douglas (5) 
GM (3) 
Mallinckrodt (1) 
Daniel International (1) 

January 25 
Commonwealth Edison (2) 
York (1) 
GM (3) 

January 26 
Armco Steel (2) 
GM (7) 

January 27 
Bechtel (2) 

January 30 
Caterpillar (2) 

January 31 
Caterpillar (2) 
IBM (5-6) 

February 1 
Colgate Palmolive (1) 
General Foods (2) 
Ceco (2) 
Amoco (1) 
Brown & Root (3) 

February 2 
Exxon (2) 
Olin (3) 
Standard Oil of Calif (3) 
D.W. Taylor Naval Ship Research (1) 
Ralston Purina (2) 

February 3 
Celanese (2) 
Exxon (2) 
Standard Oil of Calif (3) 
B.F. Goodrich (1) 

February 6 
Navy (1) 

February 7 
Factory Mutual (1) 
P & G Paper (1) 
Texas Instruments (2) 
Hewlett-Packard (2) 
Union Electric (1) 
TVA (2) 
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February 8 
P & G Paper (1) Summer 
Texas Instruments (2) 
Bendix (2) 
Hallmark (1) 
Dow Chemicals (2) 

February 9 
Bendix (2) 
Westinghouse (3) 
Mo Pacific Railroad (1) 
Harris Broadcast (1) 
Capson (Navy) (1) 
Kansas City Light & Power (1) 

February 10 
Motorola (1) 
Wilcox Electric (1) 

February 13 
Sunstrand (1) 
DuPont (2) 
General Electric (4) 
Emerson Elec (Elec. & Space) (1) 

February 14 
Boeing (2) 
Shell (1) 
Texaco (1) 
Fleet Missile (1) 
Anheuser-Busch (2) 
Owens-Corning (1) 

February 15 
P & G (3) 
Shell (1) 
Square D (2) 
Texaco (1) 
Trane (1) 

February 16 
P & G (3)-Summer 
Rexnord (1) 
Shell (1) 
Sperry-New Holland (1) 
Trane (1) 
McKee (1) 
February 17 
Nooter (1) 
Shell (1) 
Trane (1) 

February 21 
Black & Veatch (3) 
Burns & McDonnell (1) 
Factory Mutual (1) 
February 22 
Mo State Hiway Dept (1) 

Detroit Edison (1) 
Central Illinois Public Service Co. (1) 
International Paper (2) 
Burns & McDonnell (1) 
Seismograph Service Corp (Birdwell 
Div) (1) 
Hyster (1) 

February 23 
Corps of Engrs, K.C. (1) 
Army Material Command (1) 
Norfolk-Western (1) 
Bussman-Div McGraw Edison (1) 
Rockwell International (1) 
Certain Teed (2) 
Illinois Power (2) 

February 24 
San Diego Gas & Electric (1) 
Rockwell International (1) 
National Semiconductor (1) 

February 28 
S.W. Bell (4) 
Stone & Webster (2) 

March 1 
Babcock & Wilcox (1) 
S.W. Bell (4) 

March 2 
Firestone (3) 
S.W.Bell (4) 

March 3 
Air Research (2) 

March 6 
Wagner (1) 

March 7 
U.S. Steel (2) 
FMC (1) 

March 8 
Cook Paint (1) 

March 13 
Army & Air Force Exchange Service 
(Interviews in Business Placement 
121 Gentry) 

March 14 
Burlington-Northern (1) 

April 4 and 5 
Navy (1) 

April 17 
Action/Peace Corps (1) 
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STUDENT ORGANIZATIONS 
Compiled by Carl Drewel 

Alpha Epsilon 

Being the honor society of 
agricul tural engineerin g, Al pha Ep
silon has a goa l of recognizing and 
promoting high scholastic achieve
ment, character, and goals. Selection 
for membership is based on, among 
other things, engineerin g ability and 
scholarship. New members are in
ducted in April. 

Alpha Pi Mu 

Alpha Pi Mu is the honorary 
fraternity of industrial en gineers. 
New members are elected yearl y on 

the basis of class ran k and other im
portant qualities, e.g., leadership. 
The upper fifth of the j u nior class 
and the upper third of the senior 
class a re considered for membership. 

American Nuclear Society 

The ANS, which has the main pur
pose of the advancement of science 
a nd e n gin ee rin g of the atomic 
nucleus and other related particles, is 
open to sophomores on up taking or 
who h ave tak e n nuclear-r e lated 
courses. Meetings every Thursday at 
3.40. Contact Dr. Miller or Loyd 

Wright in 1026 Eng. 

American Society of 
Agricultural Engineers 

Wi th various student-faculty ac
ti viti es including their bowlin g con
test a nd awards banquet, both in the 
Spring, ASAE has many facets. Par
ti cipation in regional student d esign 
co mpe tion s along with sectional , 
regional , and national m eetings of 
ASAE has m et with good results. Of
ficers are e lected each sem es ter to 
promote student involvement. For 
more information see Lanny Meng. 

PROFESSIONAL DIRECTORY 

~ 

Public Utility Engineering 
Electric Power 
Water Supply 
Pollution Control 
Community Planning 
Studies a nd Reports 

Black & Veatch 
Consulting Engineers 
1500 Meadow Lake Pkwy. 
Kansas City, Mo. 

Denver 
Dallas 
Orlando 

Son Francisco 
New York 

Washington, D.C. 

R. W. Booker & Associates, Inc. 

ENGINEERS • ARCHITECTS • l'LANNEIIS 

1139 Olive StrHI • St. Louis, Mo. 63101 

(314) 421-1"76 

Lexington, Ky. 

Consulting Engineers land Surveyors 
Sewer • Water - Roods . Subdivisions 

Tesling laboratory 
Soi l s - Concrete - Waler- Wastewater - A.ir 

1113 Foy St . Columbia, Mo. 314-449-2646 

December 1977 

GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 

LANDSCAPE ARCHITECTS / PLANNERS 
15 W 10TH ST / KANSAS CITY I MO 64105 

TELEPHONE 816/421 ·1300 

tB H~~s~,~~g ~ng~~~~~IN, INC. 

5200 Oakland Ave. 
St. Louis, Missouri 63110 
314 531 -4321 

ENVIRONMENT 
INDUSTRY 

MUNICIPAL 
AIRPORT 

SOLID WA STE 

HOWARD NEEDLES 
TAMMEN & BERGENDOFF 

HNTB 
ARCHITECTS ENGINEERS PLANNERS 
OFFICES IN PRINCIPAL U.S. C ITIES & 
OVERSEAS 1 B05 GRANO A VE., KANSAS 
CITY, MO. 641 OB PH: B1 6 474-4900 

Wm. H. Klingner & 
A11ociates 

PI0PISSIONAL INGINIIIS 
S,eclDll1I,. In 

Drolno1•, Le... Dl1trlct ond Municipal Werk 
Woterwerkt, S.wae•. StrNt lmpr•••ffl•"' 

t17 IIOADWAY QUINCY, ILL. ,uo1 ,.._ 22s.w, 

Tlae C. W. Nofli■fer Coapuy 
Petroleum; Chemical, Oa■ollne 
From Coal and Petrochemical : 

Engineering and Economlca 
Procurement and Supe"l■lon 

317 I . Urol It. 
•-■ca City, ■e. 

P.O. aex 7Jll 
ft, (IH) 313-IUI 

lt:!J ~~~~~\~=~rs .1i9e~ 
Incorporated 

• EJrlVIRON M[ NIAl [ NCI NHRINC • !NOUSTRl•L w•sns ENCI NHRINC 
• COMl' lt [H£N SI V[ l UR8U l'lANNI NC • COM MUNICUIONS [ NCI NHR!NC 

401 Olin Street , SI . lo111s , Mo. li3102 3141231 -9'93 
0d1!ont 8l'aCti Hon(la • l'. n~,.,lh• l tMl'~\tt 

An(lfr',IJn Soulti (~rohna 

SVERDRUP & PARCEL AND ASSOCIATES, INC. 
800 No. Twelfth Blvd. • St. Louis , Mo. 63101 

• DESIGN 

• PLANNING 

• CONSTRUCTION 
MANAGEMENT 

CONSUL TING ENGINEERS 

ZURHEIDE-HERRMANN, INC. 
CONSULTING ENGINEERS 

COM,LETE ENGINEERING SERVICES 
MUNICll'AL 

INDUSTltlAL 

INSTITUTIONAL 
-4333 W. CLAYTON AVE., ST . LOUIS, MO. 
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American Society of Civil Engineers 

The ASCE is the student chapter 
for civil engineering students. Spon
soring field trips, concrete canoe 
races and speakers, membership is 
open to all students of civil 
engineering. Meetings are on the first 
Monday of each month. Contact Mark 
Mazzoni, chapter president. 

American Institute of 
Industrial Engineers 

One of one hundred student 
chapters, the local AUE branch con
sists of approximately fifty members. 
Activities include visits by various 
corporate speakers, plant trips, 
Engineer's Week participation and 
social events. For more information 
contact Patrick Heisinger, pres., at 
445-3432 or Dr. Leonard, faculty ad
visor. 

Chi Epsilon 

Chi Epsilon is the civil engineering 
honorary society. Membership is 
open to juniors and seniors with high 
scholastic records and other outstan
ding qualities. 

Engineer's Club 

Engineer's Club, which is open to 
all engineering students and faculty, 
has exhibits and the calculator con
test for St. Pat's Week. Its main pur
pose is the promotion of interest in 
engineering. For further information 
look for posters in the engineering 
building or contact Carl Baggett, 
president. 

Eta Kappa Nu 

Recognizing outstanding electrical 
engineering students, Eta Kappa Nu 
is the honorary electrical engineering 
society. The upper one-fourth and 
upper one-third of the junior and 
senior classes, respectfully, are con
sidered for membership. The society 
elects "The Best Professor" and out
standing sophomore each semester, 
in addition to the induction of new 
members. 

Engineering Student Council 

Composed of thirty members 
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elected in March, the ESC is recogniz
ed as the divisional student govern
ment organization of the College of 
Engineering. It receives one dollar 
per engineering student per semester. 
Allocating funds to technical 
societies such as Engineer's Club and 
The Missouri Shamrock, is one of 
their important functions. The spon
soring of Engineering Convocation 
and the renting of still available stu
dent lockers in the engineering 
buildings are yet others. Petition to 
be on the council this February. For 
more information contact Alan 
Fellwock. 

Institute of Electrical 
and Electronics Engineers 

IEEE, a technical society, has 
meetings every two weeks. Open to all 
in engineering, they sponsor exhibits 
at Engineering week. Contact Dr. 
Leavene. 

Missouri Shamrock 

The Missouri Shamrock. is the 
student-produced magazine of- the 
College of Engineering. It is publish
ed four times a year. The staff is open 
to all students in writing, 
photography, layout and in other 
positions. Contact Albert Lin, editor, 
at 882-2688. 

Society of Automotive Engineers 

SAE, an organization aimed at 
those considering careers in research, 
development and design of vehicles 
for land, sea, or air, arranges plant 
tours to companies in St. Louis and 
Kansas City. The club is open to any 
engineer student. For more informa
tion contact Jim Ziaja at 874-3728. 

St. Pat's Board 

The board organizes all of the ac
tivities for St. Pat's Week. Consisting 
of some twenty committees which 
start meeting about two months 
before St. Pat's Week which is held in 
April, the board reports to the 
Engineering Club about its progress. 
Pick up petitions later this year at the 
Dean's office to be on the board, or 
contact Bill Turpin at 443-5736. 

Society of Women Engineers 

SWE is a club accepting both 
women and men majoring in 
engineering, math, physics, and other 
related disciplines. One of the major 
projects is the annual publication of 
a resume book including an in
dividual resume on each member. 
The deadline, however, has been met 
for this year. SWE also participates in 
Engineering Week with skits and ex
hibits. For more information contact 
Diane Solomon, president, at 874-
2931. 

LETTERS 
Dear Editor: 

Congratulations on your fine October 
1977 issue. 

Reviewing the pages of the 
photographs depicting Engineer's 
Week, it struck me that Engineers are 
behind the times in some respects. 
One, in particular, is the absence of 
an Engineering King. I think men 
are being shortchanged by not having 
the chance to be put on pedestals and 
be treated as sex objects. 

I am sure everyone will agree that 
the Fall semester drags on for a long 
time without any breaks for 
foolishness, cutting up, or just 
general messing around. Therefore, I 
would like to propose that Engineer
ing King's week be held during the 
Fall semester on a parallel with the 
other sex's week in the limelight. 

The Shamrock could conduct a poll 
to get the student body's feeling and 
present the results to the ESC and the 
St. Pat's Board for further action, if 
necessary. 

Very truly yours, 
s/ Joseph V. R. Paiva 

Very well, Mr. Paiva. Readers: Ex
press your opinion on this matter. 
Should we have an Engineering 
King? If we do, should we have 
another Engineer's Week in the Fall 
semester, or should it be combined in 
the Spring? 

Address your reply to: Survey, 
Missouri Shamrock, College of 
Engineering, UMC. 
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John Shouse provides these two 
problems to ponder: 

1. You are required to color the 
map (Fig. 1 ). Each region's area in 
s quare meters is shown. You have ex
actly enough Red for 24 meters, 
Yellow for 24 square meters, Green 
for 16 square meters, and Blue for 8 
s quare meters. However, no touching 
areas may be colored the same. How 
can it be done? 

N,11 

B 

8 
! 

- 8 B 

6 e s 

I 

Figure 1 

PONDERABLES 

2. Figure 2 shows two islands (B 
and C), and the two banks of (A and 
D), of a large river that are connected 
by seven bridges. Can you walk a 
complete circuit of all the bridges, 
crossing each only once? If so, how? 
If not, why not? 

A 

D 

Figure 2 
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Solutions to 
PONDERABLES. 

last . ' issue s 

1. Pairing off adjacent squares on 
a chessboard requires and equal 
number of squares of both colors. 
The opposite squares are the same 
color, so if they are removed , there is 
no longer an equal number of 
squares. Thus, it is not possible. 

2. The time required to quadruple 
the number of bacteria is t. thus, the 
time required to double is t / 2. Since 
you start initially with twice the 
number of bacteria, you save one 
doubling period, or t / 2. So the time 
required is T-t/ 2. 

All readers are invited to send in 
their favorite puzzles for publication 
in this section. The solution should 
also be included. 

Readers who feel their solution to a 
problem is special in its approach or 
method are also invited to send them 
in. SHAMROCK will publish those 
solutions it feels are exempliary of 
good engineering work. 

Some of the interesting articles 
slated for appearance in February in
clude these-

Now that lawyers can advertise, 
will we ever see engineers doing the 
same? 

Bicycles-we all know how to ride 
them, but there is more to one than 
appears . 

Engineer's Week calendar-It 
finally happened; St. Pat's day is dur
ing our week. 



We're looking for 
engineers who can't wait 

to get to work. 
We're looking for people who are looking 

for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right from the start. 
You can do as much of the job as you're 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; some recent examples of jobs 
handled by new GE engineers: 
1. Charles P. Aerospace systems 
manufacturing. Develop and docu
ment a direct n·umerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for attitude 
control system of new communica
tions satellite. 
3. No1'1na L. Steam-turbine manu
facturing. Investigate, analyze and 
obtain funds for solution of shop 
problems. 
4. Stephanie B. Medical systems 
service engineering. Installation and 
test of new hospital radiogTaphic and 
fluoroscopic x-ray system. 
5. Mel D. Field engineering. Appraisal 
load testing of low and medium-voltage 
switchgear and power transformers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that-like you-real 
work assignments. It's the best way 
to develop the skills you will need 
throughout your career.You develop 
initiative and creativity. And 
responsibility. And GE also knows 
there's little to match the glow you feel 
when_you_make an important 
contnbut10n. 

You can make your contribution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 

If you like the kind of challenge 
and responsibility that GE offers, we'd 
like to hear from you. Send for our 

free careers booklet. Just write: 
General Electric, Educational 
Communications, WID, Fairfield, 

Connecticut 06431. 

Progress for People 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 



February 1978 

amro 
The UMC College of Engineering Student Magazine 



We have key positions available in our 
Mechanical-Nuclear Department for 
graduates with bachelor or advanced 
degrees in mechanical or nuclear engi
neering. Initial assignments will be made 
in mechanical analysis. design or project 
coordination. 

Our business is exclusively profes
sional engineering with specialization in 
power generation projects for the elec
t r ic utility industry. The Mechanical
Nuclear Department has two primary 
functions. The first is all mechanical and 
nuclear engineering and design. The 

An equal opportunity employer 

other is overall project management and 
coordination of all design activities for 
each project . 

The opportunities in electric power 
for the graduate who truly wants an engi
neering career are significant. It is 
today's most important energy and is the 
country's primary means to natural fuel 
conservation and environmental control . 

The electric util i ty industry has 
doubled in size every decade from its in
ception and is continuing to grow at this 
historic pace. The magnitude of contem
porary and future power generation de-

55 East Monroe Street. Chicago, Illinois 60603 312/ 269-2000 
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pends heavily on engineering excellence 
and innovative design concepts . For the 
imaginative and energetic engineer, ours 
is a viable atmosphere in which to work. 

If an engineering career is your 
plan. we would like to talk with you. 
Please make an appointment through 
your placement office to interview 
with us. 

Our company representative will be 
on the Missouri campus, Thursday, 
March 9, 1978. 

SARGENT @LUNDV 
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The failure of the Teton Dam in 
Idaho as caused several major 
changes in the Bureau of Reclama
tion. The cause, the changes, and the 
effects are explor.ed in "Dam Safety." 
Associate Editor Cindy Buchanan ex
plores both the new developments 
and history of the bicycle. Finally, 
tell us what you think about Women 
in Engineering. Results of the 
Shamrock Survey will be published 
in the April issue of Shamrock. 

The Missouri Shamrock is published 
quarterly, October, December, February, and 
April, by the Board of Publications, College of 
Engineering, University of Missouri, Colum
bia, MO. 65201. Opinions stated herein do not 
necessarily reflect the views of the Shamrock, 
it's staff, or the College of Engineering. 

Subscription rate: S4 per year. Inquiries 
· should be made to: Subscriptions, Missouri 
Shamrock, College of Engineering, University 
of Missouri, Columbia, MO. 65201. Advertising 
inquiries should be directed to Littell-Murray
Barnhill, 60 E. 42nd Street, New York, N.Y. 
10017. 

The Missouri Shamrock is a member of the 
Engineering College Magazines Associated, 
Professor Douglass C. Williams, Ohio State 
University, Columbus, OH. 43210, Chairman. 
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ADVERTISING, ENGINEERS, 
AND ETHICS 

By Albert Lin - Editor 

ENGINEERING SERVICES AT 
BUDGET RATES. FOR A LIMITED 
TIME ONLY, 25% OFF ON ALL 
ENGINEERING FEES AT BEST 
ENGINEERING CO. Will the time 
ever come when such an announce
ment is aired between quarters of 
Monday Night Football? Probably 
not, but a recent Supreme Court deci
sion has found the strict restrictions 
on advertising by professionals to be 
unconstitutional. 

The decision was handed down by 
the United States Supreme Court in 
the case of Bates et. al. v. State Bar of 
Arizona. The decision overturned an 
earlier ruling by the Arizona 
Supreme Court. 

The appellants, John R. Bates and 
Van O'Steen, were law partners in 
what they called a "legal clinic" in 
Phoenix, Arizona. The clinic was 
aimed at providing routine legal ser
vices at moderate cost to persons of 
moderate income who did not qualify 
for government legal aid. These 
routine services included procedures 
such as uncontested divorces and 
changes of name. Costs were reduced 
through the extensive use of 
paralegals, automatic typewriting 
equipment, and standardized forms 
and procedures. 

After two years of operation, the 
two attorneys found they were not at
tracting enough busi~ess to continue. 
They believed this was due to a lack 
of awareness by the public of the ser
vices they provided. Then, in 
February, 1976, in direct violation of 
state statutes which prohibited 
Arizona lawyers from publicizing 
themselves, their partners, and their 
associates, the two attorneys placed 
an ad in a Phoenix, Arizona, 
newspaper, stating they offered legal 
services at "very reasonable fees," 
and listed their fees for uncontested 
divorces, adoptions, and other 
routine legal matters. 
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SUSPENSION RES UL TS 

The President of the State Bar filed 
a complaint and hearings were held. 
The State Bar's Board of Governors 
recommended a one-week suspension 
for each attorney. The two attorneys 
then sought review in the Supreme 
Court of Arizona. They claimed the 
ban on their advertising violated cer
tain provisions of the Sherman Act 
because it limited competition, and 
infringed upon their rights of free 
speech, as guaranteed in the Constitu
tion. The Arizona State Supreme 
Court rejected these two claims. 

On appeal, the U.S. Supreme 
Court, in a 5-4 decision, partially af
fj rmed, and partially reversed the 
Arizona Court's decision. 

The issue was not really the fact the 
two attorneys had advertised, but 
rather was the character and method 
of their advertisement. Arizona law 
permits lawyers, and other 
professionals, to include their names, 
addresses, fields of specialization, 
qualifications, references, etc. in 
legal directories, or in the classified 
section of the telephone directory. 

The crux of the matter was whether 
attorneys cou Id advertise commer
cially, as in a newspaper, and whether 
the advertisement could include 
specific quotation of fees. 

JUSTIFICATION OF BAN 

The ban on professional adver
tising was justified on several points, 
some of which, along with the Court's 
opinions, are summarized below: 

1. Advertising will have an adverse 
effect on professionalism. It was felt 
by the appellee (the State Bar) that 
price advertising will have an adverse 
effect on the legal profession. It was 
claimed that such advertising will br
ing about commercialization, which 
may undermine the attorney's sense 
of dignity and self-worth. The con
fidence of the client in the lawyer's 

commitment to his welfare may also 
be jeopardized when the client 
perceives his lawyer 's profit motive. 

The court found the connection 
between advertising and 
professionalism to be severely strain
ed. The fact that lawyers make a liv
ing from their work was well known 
to the client, and that advertising had 
no effect on this. In addition, the lack 
of advertising by the legal profession 
is detrimental to the profession itself, 
as it may reflect the profession's 
failure to reach out to the communi
ty. 

2. Advertising will inherently be 
misleading, because, (a) the services 
are so individualized with regard to 
the content and quality, (b) the con
sumer of legal services is unable to 
determine what services he will need 
in advance, and (c) irrelevant facts 
will be highlighted, and relevant fac
tors such as skill will be neglected, in 
the advertisement. 

Again, the court took issue with the 
arguments. Advertisement will not be 
for unique cases, but only for routine 
items. While there may be a slight 
case to case variation, the advertising 
will not be misleading as long as the 
attorney does the necessary work at 
the advertised price. 

While the consumer of legal ser
vices may not know specifically what 
his case requires, he will know in 
general terms that are detailed 
enough for him to benefit from 
advertising. Thus, the consumer will 
know in advance the services he needs 
to an extent sufficient to allow him to 
select an attorney based on the at
torney's advertisement. 

The third argument, the court 
found, was not totally invalid. It is 
true that the advertising will not fur
nish the customer with all the infor
mation required to select a lawyer. 
However, the present ban on adver
tising is furnishing the consumer 
even less information . It was felt that 
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incomplete, but accurate information 
is better than no information at all. 

3. Advertising will act to increase 
the amount of litigation, and thus tie 
the courts up even more. Advertising 
may encourage the assertion of legal 
rights in the courts. The courts will 
be flooded with nuisance cases. 

An increase in court cases will in
crease the load on the judicial system. 
However, the idea of it being better 
for a person to suffer a wrong silently 
than to redress it by legal action is 
not acceptable. A large segment of the 
population is not served adequately 
by the legal profession, perhaps due 
to fears of cost, or the inability to 
secure a suitable lawyer. 

4. Advertising will increase the 
overhead costs of the profession, and 
fees will also have to be raised. In ad
dition, the additional costs may in
crease a barrier to entry for new at
torneys, entrenching the position of 
the bar's established members. 

Even if costs are increased, adver
tising will still permit the client to 
know what the fees are, the Court 
decided. Presently, a client has no 
idea of the fee structure. The present 
ban on advertising exists as a strong 
barrier to new attorneys, who do not 
have an established reputation and 
clientele. 

In light of these and other 
arguments, both for and against the 
ban on advertising, the court decided 
that attorneys should not be sub
jected to a blanket ban on adver
tising, and that such a ban was an un
constitutional restriction on their 
freedom of speech. In addition, the 
court felt that professionalism would 
not be adversely affected by adver
tising of its members. 

A state ban on advertising, such as 
the Arizona state statute, was not a 
r estriction of free trade however. Bas
ed on a precedent in 1943 in the case 
of Parker v. Brown, in which the 
Supreme Court determined that the 
Sherman Act was not intended to 
apply against certain state actions, 
such as the ban. 

While the total ban on advertising 
has been found unconstitutional, the 
ban does not have to be totally lifted. 

February 1978 

Restrictions on the advertising still 
may be enforced. The Court, for in
stance, did not choose to address 
itse lf to the question of television and 
radio advertising, or public display 
advertising, such as on billboards. In 
addition, the advertising can not be 
false, deceptive, or misleading. In ad
dition, subjective claims as to quality 
of work, which cannot be easily sub
stantiated, may warrant restriction. 
In addition, restrictions may be plac
ed on "in-person" solicitation, say at 
the scene of an accident. 

As with any guarantee of free 
speech, there may be reasonable 
restrictions placed on the time, place, 
and manner of advertising. 

NOT LIMITED TO LAWYERS. 

The decision, while rendered in a 
case dealing with attorneys, is not 
limited to the legal profession. The 
medical and engineering professions 
also have similar restrictions. The 
professional societies, which act as 
the "governing" bodies have placed 
restrictions on advertising. 

The American Consulting 
Engineers Council, for instance, 
states, "Members may, under certain 
circumstances, use display adver
tising in recognized dignified 
business and professional 
publications, provided it is factual, 
free from ostentation, contains no 
laudatory expressions or im
plications, and is not misleading." 

The American Institute of 
Architects, has within its bylaws, the 
following, "Members shall not 
purchase advertising in the public 
media to offer architectural services. 
Members who advertise other services 
or products in the public media shall 
refer neither to the architectural 
profession nor their AIA 
membership." 

Canon 5 of the American Society of 
Civil Engineers Code of Ethics states, 
"Engineers may advertise 
professional services in a way that 
does not contain self-laudatory or 
misleading language or is in any 
other manner derogatory to the 
dignity of the profession." 

The National Society of 

Professional Engineers states. "The 
engineer shall not advertise his 
professional services but may utilize 
certain means of identification, in
cluding professional cards and 
listings in dignified publications." 

In general, advertising by 
professional engineers may take the 
form of professional directory listings 
in engineering, or engineering 
oriented magazines (such as the 
Shamrock), and listings in classified 
telephone directories. 

In light of the Supreme Court deci
sion, many observers feel the 
engineering and architectural 
professions will be forced to recon
sider their positions with respect to 
advertising. Three b11-sic courses of ac
tion are open; first, the societies can 
maintain their present restrictions on 
advertising, and wait for a court deci
sion; second, the societies can modify 
their rules to permit some forms of 
advertising, and hope to survive a 
constitutional or antitrust challenge; 
or third, to abolish all restrictions on 
advertising. 

To maintain the present restric
tions on advertising would be similar 
to the ban on advertising placed by 
the State of Arizona. The Arizona ban 
has already been judged un
constitutional, and would form a 
precedent for any other court cases 
arising in a similar fashion. 

The Arizona ban was not construed 
as a restriction on competition and 
trade because it was an exercise of the 
sovereign rights of the state. The 
Parker Doctrine made clear that cer
tain actions of a state are immune to 
anti trust proceedings. However, 
professional societies, not being 
sovereign entities, do not enjoy this 
type of protection. Thus, a ban on 
advertising by a professional society 
would be both an unconstitutional 
abridgement of the right to freedom 
of speech, but also an illegal restric
tion on competition and free trade. 

The third alternative, a total aban
donment of any restriction on adver
tising is probably not necessary. The 
Supreme Court agreed that some 
restrictions should be enforced. 
These include advertising that is 
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ADVERTISING (CONT.) 

false, misleading, or deceptive. In ad

dition, claims of superiority, that 

cannot be substantiated or proven , 

may also be restricted. Thus, a total 

relaxation of restrictions on adver

tising is not necessary, and probably 

detrimental. 
The second alternative, a partial 

relaxation of the ban, has the most 

promise. It would permit engineers 

and architects to advertise the 

availability of their services. Fees for 

"routine" services, if they do indeed 

exist in the design professions, may 
be included in the ad. However, 

restrictions on the mode of adver

tising, for instance on television or 

radio, may be maintained. Restric

tions on fraudulent, false, or mis

leading advertisement would protect 
the public from unethical adver

tisers, but still not restrict competi

tion. Bids as to quality of work, if not 

proven, will still be restricted. 

EFFECT OF RELAXATION 

It is likely that a relaxation of the 

ban on advertising will not cause a 

rapid increase in advertisement by 

professional designers. 
Some firms are specialists. These 

include companies that only design 

schools, or hospitals. It is unlikely 

that potential clients in these areas 

will look in newspapers, for instance, 

to find a firm. In addition, there are 

few routine items in projects of this 

magnitude. 
There are some firms, on the other 

hand, that do design work in areas 

that the general public may be the 

consumer. Small firms doing residen

tial design may advertise in the real 

estate section of local newspapers. 

Very large multidisciplinary firms 

may choose to advertise their services 

in national business publications, to 

attract business from other parts of 

the country. 
One point, however, may save the 

design professions from having to 

revise their stature on advertising. 

The Supreme Court's ruling dealt 

with advertising of fees and 

availability for routine legal matters. 
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Suppose the professions feel there is 

no such thing as a routine engineer

ing or architectural problem. This 
issue may become the focus of a 

heated debate in the future. 

FREEDOM IN NEW YORK. 

The New York State Board of 
Regents, which supervises 29 licensed 

professions, has decided to allow New 

York Architects and engineers to 

advertise and quote fees for routine 

services. 
Advertising in newspapers, 

magazines, and professional 

publications of fixed prices, or of a 

range of prices, for specified routine 

services are now allowed. However, 

the advertisements must state 

whether additional charges may be 

incurred for related services which 

may be required in individual cases. 

Advertising will also be allowed on 

television and radio. However, price 

quotations may not be made. 

Other restrictions placed on adver
tising included a ban on ads that were 

"false, fraudulent, deceptive, mis

leading, sensational, or flamboyant." 

In addition , the offer of guarantees, 

testimonials, free services, or 

professional discounts are also 

prohibited. Unproved claims as to 

superiority of service are also deemed 

improper. 
The restrictions were lifted effec

tive October 1, 1977. 

FAR REACHING RAMIFICATIONS 

The decision of the Supreme Court 

in the Bates el. al. v. State Bar of 

Arizona will have far reaching effects 

in the legal, engineering, architec

tural, and even medical professions. 

Advertising has always been the 

avenue of expression for consumer 

goods. Advertising of services has 

always been more restricted both in 

quantity and character. 
Rcm<'val of some of the restrictions 

pertaining to advertising will have 

significant effects on how 

professionals will conduct business in 

the future. It may even affect the 

definition of professional. 

Ever s ince the first professional 

s ociety, it has been felt that 
profcss.ionals were di fferen l. Thci r 

main motive was not in securing a 

profit, but rather to serve society. For 

this reason, codes of ethics were 

evolved; to control the activities of 

the members of a profess ion as to not 

tarni sh the image of the profession as 

a group. 
The Court, in rendering its deci

sion, felt that professionalism would 

not be adversely affected. Instead, 

professionalism would be strengthen

ed because it would be made more 

available to the public. Listing fees 

for routine services will allow the 

professional and layperson to have a 

common ground from which to begin 

discussion. 
The trend toward a change of 

character of the professions has been 

moving toward more liberal lines , 

and was given a large boost as a result 

of the recent case. Several of the 

professional societies have gone to 

court, and lost in cases dealing with 
professional ethical standards. The 

trend appears to be growing in the 

di rcction of reducing professionals to 

a commercial level. The original im

age of existing to serve the public is 

gradually being changed to a more 

business oriented , and hence profit 

motivated, image. There are both ad

vantages and disadvantages of the 

new model, just as there were in the 

old. 
Being more business oriented will 

perhaps make the professions more 

accountable for their actions. Cer

tainly the high liability insurance 

premiums many professionals are be

ing forced to carry shows that the 

professional is no longer invincible. 
If, acting in the public interest, a 

professional can be liable in a 

monetary fashion, then the advan

tages of professional ism are lost. It is 

better perhaps to make the total con

version. 
The impact of the decision will be 

difficult to assess for a long time to 

come. However, there is no doubt 

that an impact will be fel.t. 
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HERE'S ONE ENGINEERING OPPORTUNITY 
YOU WON'T GET IN PRIVATE INDUSTRY. 

If you're thinking about a 
technical position after graduation, 
think about this. 

How many companies can offer 
you a nuclear submarine to operate? 
The answer is none. Equipment 
like this is available only in 
one place- the Navy. 

The Navy operates over half the 
nuclear reactors in America. 
So our training is the broadest and 
most comprehensive. We start by 
giving you a year of advanced 

technical education. In graduate 
school, this would cost you 
thousands, but in the Navy, we 
pay you. 

Once you're a commissioned 
Nuclear Propulsion Officer, you'll 
earn a top salary. Over $24,000 
a year after four years. And 
you'll be responsible for some 
of the most advanced equipment 
developed by man. 

The Navy also has other 
opportunities in surface ships 

NAVY OFFICER. 

and aviation assignments. If you 
are majoring in engineering, math 
or the physical sciences, contact 
your placement office to find out 
when a Navy representative will be 
on campus. Or send your resume to: 
Navy Officer Programs, 
Code 312-B379, 4015 Wilson Blvd., 
Arlington, VA 22203. 

The Navy. When it comes to 
nuclear training, no one can give 
you a better start. 

IT'S NOT JUST A JOB, IT'S AN ADVENTURE. 



RENOVATION FUNDS PROGRESS 

TO STATE LEGISLATURE 

By Jim Ziaja 

Since the approval last fall of $28,-

500 planning funds for renovation of 

the Engineering Building at UMC, 

much work has been done on getting 

the approximately $1.9 million 

dollars actually needed t0 do the 

renovation. This renovation would 

include construction of a second floor 

in the high bay areas of the Engineer

ing Laboratories, a two-story addition 

to the Engineering Annex for Library 

expansion, replacement of the elec

trical distribution system, installa

tion of two handicapped student 

elevators, and general renovation and 

remodeling of remaining areas. As 

students here, we realize the necessity 

of these renovations. The problem is 

in getting the right people to realize 

these needs. 
In the University of Missouri's 

1978-79 Appropriations Request for 

Operations and Capital , the $1,871,-

500 request for renovation funds 

ranked eighteenth out of twenty-two. 

This standing may not seem all that 

great at first glance, but a closer look 

reveals much more. In the past, the 

University has always submitted two 

requests: one for operations and one 

for capital improvements. This year, 

the University lumped them both 

together in one request. After 

separating the Operations Requests 

from the Capital Requests, we come 

out about fifth out of about ten 

Capital Requests. Considering we 

were ranked at the bottom last year, 

this is quite an improvement. In ad

dition, this list is for all four Univer

sity of Missouri campuses. When you 

consider these facts , you 'II come to 

realize that the Renovation Funds 

were given fairly high priority this 

year by the University. 

Th e University's request was sent 

on to the Coordinating Board for 

Higher Education. The CBHE re

ceives requests from every state-
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funded college and university of 

this state. After reviewing all of the 

schools' requests, the CBHE drew up 

their list of recommendations, and 

the Renovation funds for UMC's 

Engineering Building were ranked 

16th out of 21. The CBHE's 

recommendation was for $1,871,000, 

only $500 less than the University had 

requested. Again, this is extremely 

good news. Recall that last year the 

CBHE did not include the Engineer

ing funds at all in their recommenda-

UNIVERSITY 
OF 

MISSOURI 

' 
COORDINATING BOARD 

FOR 
HIGHER EDUCATION 

GOVERNOR 

IGSSOURI 
LEGISLATURE 

!1OJJEY ALLOCATED 
TO 

UNIVERSITY 

The University's Request 
for Renovation Funds: 

Where it goes. 

tion lo the Governor. By including 

the funds this year, the CBHE has 

shown that they realize the need for 

renovation here. 

The CBHE sent their Capital Ap

propriation Recommendations on to 

Governor Teasdale, who, unfor

tunately, failed to approve our 

renovation funds, and sent it on to 

the Missouri Legislature. Here is 

where the struggle begins. 
In the House and Senate Ap

propriations Committees is where 

our fate will be decided. The trouble 

is that there is not enough money to 

go around. Some projects have to be 

scrapped or dismissed because of lack 

o'f funds. What we must do is make 

our need known. We must make sure 

that every State Senator and 

Representative realizes the condition 

of the Engineering Building at 

Columbia, and therefore, the need to 

improve them. Each and every one of 

us needs to make our voice heard. 

Give your State Representative or 

Senator a call and point out to him 

the need to renovate this building. 

Point out that our building was built 

in 1892, that there is simply not 

enough space for the students. True, 

you can teach in a barn, but you can't 

put equipment worth millions of 

dollars in a barn. In 1970, the Ac

creditation Team for the Engineers 

Council for Professional Develop

ment wrote: "Only about one-half of 

the present space is deemed suitable 

for modern day engineering instruc

tion and research." 
If each and every one of us can 

make the little effort needed to con

tact their State Representative or 

Senator and tell them your concern 

for the future of the College of 

Engineering, the Renovation funds 

will stand a very good chance of being 

approved this year. All we have to do 

is make them realize our need. 
shamrock 



11In my fint month at 
DuPont,I was assigned 

asso,ooo project:' 

"I was recruited from the 
University of South Carolina in 
197 4 and hired as a design 
engineer at the Textile Fibers 
Department's May Plant in 
Camden, S. C. In my first month 
I was assigned a $50,000 proj
ect. 1 was proud to be trusted 
with such a task right out of 
school. 

"I chose Du Pont 
because I saw the opportunity 
to expand and grow. If you have 

-John B. Taylor BS, Mechanical Engineering 

the ability to make decisions, 
the opportunities are there:' 

"JB" has worked also as 
a power results engineer and 
power maintenance relief super
visor at Camden. He is now on 
his fourth assignment-a group 
supervisor at Du Pont' s Pigments 
Plant in Wilmington, Delaware. 

"JB's" story is typical of 
many Chemical, Mechanical 
and Electrical Engineers who've 
chosen careers at Du Pont. 

We place no limits on 
the progress our engineers can 
make. Or the contributions they 
can make-to themselves, the 
Company or to society. 

If you'd like to work for a 
company where you can 
expand and grow, do what "JB" 
Taylor did. Talk to the Du Pont 
representative who visits your 
campus. Or write: Du Pont 
Company, Room 35971 , 
Wilmington, DE 19898. 

At Du Pont ... there's a world of things YOU can do something about. 

An Equal Opportunity Employer, M/ F 



DAM SAFETY 
Failures Spark Investigation and Procedure Changes 

By Albert Lin 

The call for dam safety has been 
issued for years. The destructive 
potential of the millions of gallons of 
water impounded behind the many 
dams that block the rivers of this na
tion is inc om pre h.e n s i b I e in 
magnitude. 

Each year, however, the amount of 
money budgeted for dam inspection 
is miniscule. The wide variety of dam 
sizes, materiaJs, and purposes 
however, means the money does not 
go far toward its intended purposes. 

As the need for water control in
creases, more dams will be built. 
These new sources of water. will at
tract a population; farmers, industry, 
and commercial developers will 
cluster around the new lake. The 
number of acceptable dam sites is 
decreasing. A person who has lived 
upstream of a dam for many years 
may find himself downstream of 
another dam. These chains of dams 
will become more numerous as sites 
are exhausted. 

For a long time, dams were located 
in remote areas. Today, this is no 
longer true. The city of Los Angeles, 
for example, is downstream of several 
large reservoirs. Industrial complexes 
are being constructed on flood plains 
of rivers, based on the assumption 
that the flood control dams will serve 
their purpose. 

As people, their properties, and 
dams move closer together, the risk of 
dam failure becomes increasingly un
acceptable. 

Dams, like any structure, have fail
ed. However, two recent failures have 
spurred action and reform in the area 
of dam design and inspection. 

The Teton Dam, located in Idaho, 
failed in June, 1976. Designed by the 
Department of Interior's Bureau of 

Reclamation, the 96 million dollar 
dam had a crest width of over 3000 
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Lake SheZbyviUe, IUinois Dam. An earthfiU dam near St. 
Louis. Photo aourtesy U.S. Army Corps of Engineers. 

feet (900 meters), and a maximum 
height of 305 feet (90 meters). When 
the dam failed, over 300,000 acre-feet 
of water (390 million cubic meters) 
were released. The resulting flood 
killed 11, injured 2000, and caused 
over $400 million in property 
damage. 

The Kelly Barnes Dam collapsed in 
October, 1977 in a torrential rain. 
The dam was finished in the 1940's, 
and was so completely washed away, 
some investigators were doubtful if 
enough evidence could be found to 
determine the cause of failure. 
Thirty-seven persons were killed in 
the flood. 

The results of the investigation 
into the Teton Dam failure have been 
released. An independent panel 
found the dam was improperly 
designed. There was insufficient 
study of the local geological con
ditions, which included long and 
deep cracks, pockets of soft rock, and 
varying subsurface conditions. In ad
dition, inadequate instrumentation 
and monitoring devices were install
ed, which would have given earlier 
warning of the impending failure. 
Furthermore, the Bureau of 
Reclamation failed to provide ade
quate supervision of the construc
tion. 

Subsequent investigation by the 

Bureau and another private con
sulting firm verified the findings. 

The investigation of the Kelly 
Barnes failure has not been com
pleted. 

After the Teton Dam failure, and 
results of the investigation were 
released, many persons in the Bureau 
were asked to resign, or were fired. 
This included the Commissioner of 
the Bureau, the Bureau's Chief 
Engineer, as well as six others who 
held supervisory positions in the 
Bureau during the design of the dam. 
A total of 30 Bureau personnel were 
asked to resign. For the first time in 
the Bureau's history, a new chief 
engineer was selected from outside of 
the Bureau's ranks. 

An investigation of the Bureau 
itself was conducted by the General 
Accounting \lffice after the Teton 
Dam Failure. The study recommend
ed a few changes. 

Private consulting firms will be 
hired to check and review Bureau 
dam designs, site investigation, and 
site selection criteria. More respon
sibility will be assigned in the design 
process to key engineers and 
geologists. The designs will have to 
more clearly reflect the intent of the 
designer. 

Other changes will be instituted in 
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the B11 reau 's design and construction 
practices. More monitoring equip
ment will be installed in future dams. 
The Bureaus may adopt staged con
struction, which means contracts will 
be awarded for various phases of con
struction, so work can be terminated 
easily, and at less cost, if the site is 
found lo be unsafe. 

Employees will be encouraged to 
maintain their technical competence 
in new developments. Experts will be 
invited to review the Bureau's design 
technology, and to instruct the per
son n e I of new methods and 
developments. 

Because of the Teton Dam failure, 
all dams that are impounding water 
for the first time are being in
vestigated. A private consultant 

found, for example, that the Bureau's 
Pu e blo Dam, in Colorado, is suffer
ing from many of the same deficien
cies that caused the Teton failure. 

Other new dams, such as Soldier 
Creek in Utah, and Nambe Falls in 
New Mexico were also found deficient 
in certain aspects, though not to the 
extent of endangerment to the dam's 
integrity as long as reservoir levels 
are maintained at current low levels. 

Other new Bureau dams, such as 
Mountain Park in Oklahoma, and 
Mt. Elbert Forebay in Colorado, were 
found to be safe. 

The Bureau of Reclamation is draf
ting a plan to conduct investigations 
of all of its 290 dams. Most of these in
vestigations will be completed by 
private consultants. 

The problem of privately owned 
and designed dams is also critical. 
The Kelly Barnes Dam was used for 
recreation by a private college. There 
are many dams that were not design
ed as dams. Examples of these in
clude mine wastes piles which often 
impound water. There have been 
many instances where these dams 
have failed , often with tragic result. 

The need for the careful investiga
tion of all dams, whether public or 
private, large or small, has always 
been felt by an astute few. The 
government, in response to the 
failure of the Teton Dam, is planning 
to embark on a program to in
vestigate its dams. It is hoped that all 
dams, regardless of ownership, will 
be included. 

PROFESSIONAL DIRECTORY 

Public Utility Engineering 
Electric Power 
Water Supply 
Pollution Control 
Community Planning 
Studies and Reports 

1£4 Black & Veatch 
Consulting Engineers 
1500 Meadow Lake Pkwy. 
Kansas City, Mo. 
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GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 

LANDSCAPE ARCHITECTS / PLANNERS 
15 W 10TH ST / KANSAS CIT'< / MO 64105 

TELEPHONE 816/421-1300 
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MUNICt,AL 
INDUSTRIAL 
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4333 W, CLAYTON AVE., ST. LOUIS. MO. 
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SHAMROCK SURVEY 
WOMEN IN ENGINEERING 

By Vicky Freivogel and Sandra Miller 

Because engineering is still considered a 
predominately male field, most people are surprised 
when they learn that a female is an engineer and usually 
begin to ask several typical questions. These questions 
are generally concerned with school, career, and social 
situations. The purpose of this survey is to get an overall 
view of how other engineering students and faculty 
members would answer some of these questions. 

Answer sheets may be found at the three Shamrock dis
play stands in the Main and Electrical Engineering 
Buildings. They may be turned in to the Dean's Office or 
mailed to: 

Missouri Shamrock Surv_ey 
College of Engineering 
University of Missouri 
Columbia, MO. 65201. 

All alumni, faculty, staff, and students are urged to res
pond to this survey. All responses must be received by 
March 10, 1977. Results will be published in the April 
issue of Shamrock. 

l. Sex 
a. Male 
h . Female 

2. Classification 
a. Freshman 
h . Sophomore 
c. Junior 
d . Senior 
e. Faculty 

3. What is your opinion of females in engineering? 
a. I don't think women belong in engineering. 
h. I think it is great. 
c. I have no opinion. 

4. In your opinion, how are most females in engineering 
treated by their professors as compared to males? 
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a. They are treated the same as males. 
b. They are given special privileges. 
c. They are given extra help. 
d . They are not given special privileges, but they are 

µ:iven more attention because they are females. 

5. In your op1mon, how are most females in engineering 
treated by other engineering students? 

a. They are treated as a fellow student. 
b. They are given more attention because they are 

female. 
c. They are not readily accepted by the male engineer

inµ: students. 

6. What types of males do you feel choose engineering as a 
career? 
a. generally intelligent 
b. have some type of engineering background (i.e. 

father is an engineer) 
c. want a career that pays well 
d. insensitive and boring 

7. What types of females do you feel choose engineering as 
a career? 
a. µ:enerally intelligent 
h. have some type of engineering background 
c. want a career that pays well 
d. insensitive and boring 

8. How do you feel a female engineer will use her 
education? 
a. She wi II definitely put it to use in an engineering 

career. 
b. She will have a career that is not necessarily in the 

engineering field. 
c. She will probably get married and drop out of the job 

market. 

9. If a male and a female engineer, each with comparable 
qualifications, were both offered a position, who do you 
think will get the best salary offer? 

a . the male 
h. the female 
c. both would get the same offer 

10. What types of problems do you foresee with a female in 
an engineering position? 

a. inability to handle responsibility and the decision 
making role 

h. attracting special attention in the office 
c. lack of respect by subordinates 

d. inability or unwillingness to relocate 
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11. If your spouse were to be relocated, what would your 
initial reaction be? (Assuming you also had a career) 

a. I wou Id go if there were net positive benefits. 
b. I absolutely not go. 
c. I am not sure. 

12. What is your reaction to the current demand for 
females in engineering? 

a. The companies are trying lo meet affirmative action 

requirements. 
h. There is a general shortage of engineers. 
c. The companies are trying to improve public 

relations. 

13. Is the character of your friendships with engineers 
<lifferenl than your friendships with non-engineers? 
a. Yes b. No 

14. How <lo you feel most males who are not engineers in
itially react lo knowing a female who is an engineer? 

a. It <loesn't change his opinion at all. 
h. He becomes more interested in her as a person. 
c. He feels uneasy around her. 

15. How do you feel most females who are not engineers in
itially react to knowing a female who is an engineer? 

a. It doesn't change her opinion at all. 
h. She becomes more interested in her as a person. 
c. She feels uneasy around her. 

16. How do you feel other employees will react to a female 
engineer? 
a. She will be more readily accepted by other engineers 

than by non-engineers. 
h. She will be more readily accepted by those who are 

not engineers than by other engineers. 
c. On the average, she will be equally accepted by both 

groups. 

To question 17, 18, and 19 use the following choices 

a. strongly agree 
b. moderately agree 
c. no opinion 
d. moderately disagree 
e. strongly disagree 

17. I would like to see more females in· engineering. 

18. Females are capable of handling the engineering 
curriculum as well as males. 

19. Females are capable of handling an engineering posi
tion as well as males. 

20. Additional comments. 

ENGINEERS WEEK-1978 CALENDAR 

Saturday, March 11 
Gas Economy Run (10:30 A.M.) 

Monday, March 13 
Parade (1 :30 P.M.) 
Faculty Fun and Frolics (8:00P.M.) 

Wednesday, March 15 
Professor For a Day (All Day) 
Free Drink Drop (10:40 A.M.) 
Beard Contest (12:40 P.M.) 
Queen Skits (8:00 P.M.) 

Thursday, March 16 
Professor For a Day (All Day) 
Queen Elections (All Day) 
Barbecue (4:30 P.M.) 
Lab Exhibits 

Friday, March 17 
Alumni Registration (All Day) 
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Queen Elections (All Day) 
Knighting (5:00 P.M.) 
Honor Award reception (6:00 P.M..) 
Honor Award Banquet (6:45 P.M.) 
Lab Exhibits (7:00 - 9:30 P.M.) 

Saturday, March 18 
Lab Exhibits (9:00 A.M. - 3:00 P.M.) 
Slide Rule Contest (10:00 A.M.) 
Alumni Wives' Tea (10: 30 A. M .) 

Green Tea (2:00- 4:00 P.M.) 
Alumni Luncheon (12:00 Noon) 
St. Pat's Ball (8:30 P.M. - Daylight) 
Queen Coronation (10: 30 P. M.) 

Tuesday, March 14 
Luncheon (12:00 Noon) 
Calculator Contest (3:30 P.M.) 

Alumni Meeting (10:30 A.M.) 
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THE SEARCH FOR SPEED 

By Cindy Buchanan 

Pedal power has been an overused 
phrase in recent years. But to those 
interested in increasing the speed 
performance of bicycles, pedal power 
is as relevant as the word bicycle. 

Bicycles have been around since 
1816 when Karl von Drais sat astride 
a bar connecting two wheels and 
pushed himself along. The Draisine 
"bicycle", if it can be considered the 
forerunner of the bicycle, started a 
new mode of transportation as well as 
creating a new sport-bicycle racing. 
Two types of racing exist, road and 
track, each having their own par
ticular needs in a bicycle. However, 
both demand speed. 

One method of increasing speed is 
to lighten the bicycle. This is done by 
decreasing the size of the derailleur 
and the weight of the crankset. Also, 
ridding the bicycle of expendable 
parts lightens the bicycle. Some 

racers even shed the brakes to get rid 
of extra weight. 

Another way of lightening the bicy
cle is to literally drill holes in it in 
places where stresses are not too 
great. Drilling, mainly for racing, is 
most commonly done to the crankset, 
chain rings, brake levers, and the 
arms on the brakes. A dentist's drill 
is used for the drilling because it is 
the only drill hard enough to go 
through the metal alloy. 

The major way of lightening the 
bicycle is to lighten the frame itself. 
This is done by using different metal 
alloys. The most popular racing 
frame is the steel alloy, " Reynolds 
531 ". It is sturdy enough yet flexible 
to give with shock from the road. It 
does not, however, absorb much 
energy from the rider, which is 
desirable to the racer. The frame 
weights 4 or 5 pounds and custom 

The Gra.ftek G-1 is the latest in light-weight racing frames. 
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built frames cost between $200 and 
$400. 

Aluminum alloy frames weigh 
about 3½ pounds, but use larger 
diameter tubing than the steel alloy 
frames . They cost between $350 and 
$400. 

A few years ago, a titanium alloy 
frame was the hottest new idea in 
frames . It weighed about 3½ pounds 
and it was heavier, stiffer, and more 
corrosion resistant than the 
aluminum frame while still being 
flexibl e . The cost was higher, too, 
between $450 and $500. The cost came 
from the fact that the titanium had to 
be worked in an oxygen-free at
mosphere. If not, the oxygen reacted 
with the titanium, making it brittle. 
Titanium frames never really caught 
on , even though they seemed to be 
the answer for a light-weight racing 
bicycle. They were just not 
economical. However, the titanium 
alloy is still used for some of the bicy
cle parts. 

The newest idea today is a graphite 
frame, called the Graftek G-1. It is a 
combination of aluminum and 
graphite. Aluminum tubing is used 
as a core around which the graphite 
fibers are wrapped. This makes the 
frame much stiffer than just an 
aluminum frame. The Graftek 
weighs about 4 pounds, which 
originally did not include the front 
fork because it was still made of a 
steel alloy. By now, a carbon-wrapped 
aluminum fork is available. The 
frame, headset and forks will cost 
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about $725 and a complete bicycle 
runs about $1200. The cost is found 
in the aluminum lugs, at $70 a set, 
and in the aluminum and carbon 
fiber frame. 

CUTTING WIND RESISTANCE 

Cutting wind resistance is another 
method of increasing speed. The 
resu It of much research has been the 
"fairing". A fairing is a lightweight 
covering used to minimize the frontal 
area (area as seen by looking from the 
direction of travel), and to streamline 
the bicycle and rider according to 
wind flow patterns. The fairings are 
usually made of polyethylene plastic 
over light wooden· frames. Some are 
made of fiberglass. The bicycle and 
fairing now weigh about 50 pounds. 
The added weight is more than com
pensated for by the decrease in drag. 
Reducing the drag allows the cyclist 
to direct more power toward in
creasing speed. 

The maximum speed is obtained 
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when the power output of the cyclist 
equals the wind resistance or aero
dynamic drag on the bicycle and 
rider. The problem has been more 
drag than power output. Adding a 
fairing cuts the drag coefficient of a 
rider plus bicycle by one order of 
magnitude. Theoretically, the 
minimum amount of drag will be ob
tained when the least amount of air 
flows between the fairing and the 
ground, keeping air from circulating 
up under the fairing. So, for the least 
amount of drag, a fairing just off the 
ground would be best. However, this 
limits the cyclist's ability to lean to 
either side, which he needs for 
maneuverability and control, unless 
the fairing is very flexible. 

Tests have proven that higher 
speeds can be obtained by multiple 
rider bicycles. The drag coefficient 
for a particular fairing would not be 
greatly affected by lengthening it to 
accomodate another rider, while the 
power output would be increased. 
The frontal area would change little, 

if at all. 
Using fairings, however, calls for 

modification of the bicycles 
sometimes, to conform to the fairing 
designs. Some bicycles can no longer 
be called so, because some now have 
three or four wheels with the 
operators in recumbent positions. 
Some have been designed to add hand 
power to foot power. The top speed 
attained so far this year was 49.93 
mph and it was obtained on a tandem 
with a standard, streamlined fairing. 

Research and new developments 
are still continuing to try and break 
the 50 mph mark. This research is 
mostly being done on the engineering 
graduate level at universities such as 
Cornell. Major oil companies, Exxon 
for example, and car industries have 
also poured money into the research 
game, each for their own reasons. The 
car industries are always looking for 
lighter, yet sturdier alloys and maybe 
the oil will run out some day. 
Nevertheless, the search for speed 
continues. 

Fairinl{s come in all shapes and sizes for tandems, tricycles and quadracycles. 
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THE WOODEN LOCOMOTIVE 

The great-granddaddy of the bicy
cle, called a "wooden locomotive" by 
the New York World, was introduced 
to America in 1868. The velocipede, 
as it was called, caught on as quickly 
as any fad, and the craze spread. 
After the velocipede, the "ordinary" 
emerged, and from the ordinary and 
its hazards, the "safety" was born. 

The velocipede was the name given 
to the vehicle built and patented by 
Baron Karl von Drais in 1816. It was 
simply a piece of wood connecting 
two wooden wheels, a saddle and a 
tiller for steering. The velocipede was 
propelled by pushing it along with 
the feet. Boneshaker was also a pop
ular name for the velocipede, for 
that's exactly what it did. Riding the 
all-wooden velocipede with its iron 
tires over cobblestones was facetious
ly considered a good cure for liver 
ai I men ts. The Baron's velocipede, 
named the Draisine, earned him the 
title "The Father of the Bicycle". 

The term bicycle, however, wasn't 

used until 1869 in a patent issued in 
England, and although the name 
caught on rapidly, the development 
of the bicycle was slow to follow. 
Several years later, the real "father" 
of the bicycle emerged, being called 
the "ordinary." It was a bicycle with 
a rather large front driving wheel. 
The largest driving wheel to be 
documented was a 7-foot wheel, but 
the largest wheel still in existence to
day is 64 inches in diameter. The 
back wheel got as little as 16 inches in 
order to offset the increase in the size 
of the driving wheel. 

The methods used for mounting 
the ordinary are unknown. However, 
the most famous and often used way 
of dismounting was called a 
"header," which meant going head 
first over the handlebars. Any little 
obstacle caused headers, so 
something had to be done to make 
this bicycle safer and more con
venient for more people to ride. 

Introduction of the "safety" bicy-

cle meant basic changes in the design 
of the ordinary were needed. It went 
so far as to reverse the wheels, put
ting the bigger one in the back. An 
Englishman in the early 1870's 
designed one of the first rear wheel 
drive safety bicycles. The rear wheel 
on one of his designs was 84 inches in 
diameter. 

The safety did eliminate some of 
the hazards of the ordinary, but it 
still had one of its own, the "sitter." 
The sitter dismount was just the op· 
posite of a header. The risk was much 
less, however, because the driving 
thr,ust was well ahead of the rider. 

People didn't appreciate sitters too 
well, either, so the Rover safety was 
created in 1885. The Rover, which 
was the predecessor of the modern 
bicycle, had the rear wheel drive, a 
continuous chain and the basic 
diamond-shaped frame. 

The dropped frame style of the 
Rover as a woman's bicycle came 
along two years later to accommodate 
the women's long dresses. No one 
ever thought to modify the clothing 
for the women. Instead, the bicycle 
was designed to fit the dress, which 
all hut eliminated the ordinary. 
Women began riding the safety when 
it was designed so that they could 
mount, ride, and dismount graceful
ly. 

With the design of these two 
frames , the bicycle craze began again 
in earnest. 

The Ariel of 1870 evolved into the ordinary a short time 
la.wr-. 

The Rover of 1885 had rear wheel drive. 
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CHI EPSILON INITIATES 

Chi Epsilon, the Civil Engineering 
honorary society, recently initiated 
the following outstanding Civil 
Engineering students to mem
bership: 
Michael Artz 
David Draney 
Anthony J aecques 
Spencer Jones 
Bill Lindsey 
Ali Mirsepassi 
Ali Momeni 
Bill Moore 
Gary Mueller 
John Smith 
Lavon Winkler 

MEMORIAL GIFT 

A gift in the memory of David Towne 
has been made to the College of 
Engineering library. A memorial 
scholarship has also been established 
in his name, and will be administered 
by the Engineering Scholarship Com
mittee. Dave, who was a senior in 
Chemical Engineering at UMC, died 
last September of cancer. 

FACULTY ACTIVITIES 

Dr. Charles E. Dunlap Jr., Depart
ment of Chemical Engineering, 
attended the GIAM V (Global Im
pacts of Applied Microbiology) con
ference in Bangkok, Thailand to pre-
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sent his paper dealing with the 
application of microbiology on 
production of food and feed, with 
particular interest on developing 
nations. 

The conference was an informal 
gathering of approximately 500 peo
ple representing between 30 and 35 
countries. 

Dr. Dunlap was impressed with not 
only the conference, but also with 
Thailand itself. In his opinion, the 
tropical land was a nice change from 
Missouri's snow and cold. 

Dr. Robert M. Eastman, Depart
ment of Industrial Engineering, 
recently received an invitation to 
visit Washington D.C. and learn 
more about the importance of Senate 
Ratification of the proposed Panama 
Canal Treaty. 

Upon arriving in Washington D.C., 
Dr. Eastman heard speeches by Presi
dent Carter and Henry Kissinger of 
the importance of the treaty's 
ratification, toured the White House, 
and was given information relating to 
the treaty. 

Dr. Eastman's invitation was sent 
by the Committee of Americans for 
the Canal Treaties. The Committee 
describes itself as a "bipartisan 
citizens' coalition concerned about 
the security of the waterway, our 
relations with the countries of Latin 

America, and our natipn 's leadership 
in bringing an end to colonialism 
throughout the world." 

The Committee did not tell Dr. 
Eastman why he received an invita
tion and he can only guess why. 
Perhaps he was chosen by one of 
Missouri's senators, he has worked in 
Washington D.C. for HEW, or 
possibly because he was a Fulbright 
lecturer at Industrial University of 
Santander in Bucaramanga, Colom
bia. 

SWE SCHOLARSHIP 

The local student chapter of the 
Society of Women Engineers will be 
granting a scholarship to a SWE 
m .ember. This $100 award, to be given 
for the first time, will be based on 
academic standing, not financial 
need, and will be granted to an 
engineering student who is currently 
a freshman or sophomore. 

NEW PROFESSOR 

The Department of Civil Engineer
ing has a new professor. Dr. Gerald 
Hasselwander is from Austin, Texas, 
and he began work as UMC at the 
beginning of this semester. Dr. 
Hasselwander is an assistant 
professor teaching several civil 
engineering courses. 
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PONDERABLES 

Mr. Sam H. Pollock, who received 
his B.S. in Electrical Engineering in 
1928 from M.U., sent in this problem: 
A farmer bought 2 circular irrigation 
systems. Each could irrigate a circle 
3000 feet in diameter. But he could 
only place the pivot points 2400 feet 
apart so the circles overlapped. How 
many acres in the overlap? 

Here is a good problem for an 
Enµ:r. 30 quiz, what are the side and 
perspective views of the object whose 
top am! front views are shown in Fig. 
l? 

Figure 1 Front view 

SHAMROCK SUBSCRIPTION 
SERVICE 

If you will graduate this semester, 
why not take the SHAMROCK with 
you? For only four dollars a year, you 
can have the SHAMROCK mailed to 
you. There is no better way to keep in 
touch with your alma mater. 

Fill out the convenient subscription 
form today, and mail to 

Missouri Shamrock 
College of Engineering 
University of Missouri 
Columbia, MO. 65201 

Sol11tions to 
PONDERABLES. 

I as t . ' issues 

l. Take one third of the RED and 
mix it with all of the BLUE, to get 
eno11µ:h PURPLE to paint 16 square 
meters. Complete the maps as shown 
in Fig 2. 

2. No it is not possible. Reduce the 
oriµ:inal map to the network in Fig. 3. 
The law of bridges (from topology) 
calls each point where the paths in
tersect a vertex. If there is an odd 
number of paths meeting at a vertex, 
the vertex is called ODD. If there is 
an even number of paths, then it is an 
EVEN vertex. The mathema
tician / scientist Euler proved that 
there must be an Even number of 
ODD vertices to complete the circuit. 
In this problem, there are three ODD 
vertices. 

Top view 
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Our business is 
aircraft, aerospace, 
electronics, automation, 
hospital services, etc ... 
Right? 

Sure, we're into 
fast, exciting fields, but at 
McDonnell Douglas we realize that our 
industry growth and our company growth 
depend on how fast our people grow. 

So, another first order of business is to provide 
the opportunity for future-minded engineers, 
programmers and administrators to achieve their 
potential. We want to talk to people who are 
interested in unlimited growth. 

If you mean business, see your Placement 
Director for interview dates on campus or send 
your resume to: 

J. H. Diller, Professional Employment, 
McDonnell Douglas Corp ., P.O. Box 516, Dept. 
CP-01, St. Lou is, MO 63166, 

B. J. Waller, Professional Employment, 
McDonnell Douglas Astronautics Co., 5301 Balsa 
Ave. , Huntington Beach, CA 92447, 

W. H. Nance, Professional Employment, 
Douglas Aircraft Co. , MS9-14, 3855 Lakewood 
Blvd ., Long Beach, CA 90846. 

"~ , Right! 
But our 

business 
is also 
people./ 

CORPORATION 
An equal opportunity emp loyer m / f 



We're looking for 
engineers who can't wait 

to get to work. 
We're looking for people who are looking 

for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right from the start. 
You can do as much of the job as you're 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; some recent examples of jobs 
handled by new GE engineers: 
1. Charles P. Aerospace systems 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for attitude 
control system of new communica
tions satellite. 
3. No1'ma L. Steam-turbine manu
facturing. Investigate, analyze and 
obtain funds for solution of shop 
problems. 
4. Stephanie B. Medical systems 
service engineering. Installation and 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5. Mel D. Field engineering. Appraisal 
load testing of low and medium-voltage 
switchgear and power transformers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that-like you-real 
work assignments. It's the best way 
to develop the skills you will need 
throughout your career.You develop 
initiative and creativity. And 
responsibility. And GE also knows 
there's little to match the g-low you feel 
when_you_make an important 
contnbut1on. 

You can make your contribution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 

If you like the kind of challenge 
and responsibility that GE offers, we'd 
like to hear from you. Send for our 

free careers booklet. Just write: 
General Electric, Educational 
Communications, WID, Fairfield, 

Connecticut 06431. 

Progress for People 

GENERAL.ELECTRIC 
An Equal Opportunity Employ€T 
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Clay makes the longest 
lasting pipe in the world. 

That's why we can offer 
a 100-year guarantee on 
our clay sewer pipe. No 
other material used for 
pipes can make that claim. 

In fact, with other 
underground sewer piping 
materials, some munici
palities have had to invest 
in expensive repairs or 
even completely replace 
piping within 10 years. 

Clay lasts so long 
because of a unique prop
erty: chemically speaking, 
it's dead. It's an inert 
material found in nature, 
so it cannot react with 
sewer gases or acids. 

It's virtually inde
structible. 

And clay has greater 
load bearing capabilities 
than other pipe materials. 
Structural integrity is 
built in. 

Today you can choose 
Dickey PEP-Plain End 
Pipe-with a flexible 
coupling, which provides 
tighter joints and the 
cost-saving advantages of 
simpler on-site installation. 

There's not much in this 
world that's guaranteed to 
last a hundred years. 

There's no other 
sewer pipe. 

Consider the advantages 
of the century versus 

the decade. 
Call your Dickey sales 

representative. He's listed 
in the yellow pages under 
Pipe. 

Or call or write for 
more information to 
W. S. Dickey Clay 
Manufacturing Company, 
Post Office Box 6, 
Pittsburg, Kansas 66762, 
316/231-1400. 7801 

Dickey Olay. 
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This was the scene on Francis 
Quadrangle during Engineers' Week 
many years ago. The 75th Engineers' 
Week was recently celebrated on the 
UMC campus in the grandest fashion. 
See full coverage of Engineers' Week 
- 1978 in the October 1978 
SHAMROCK. 

In this issue, we present the results 
and some of the comments we receiv
ed in our Survey. 

The Missouri Shamrock is published· 
quarterly, October, December, ·February, and. 
April, by the Board of P.ublications, College of 
Engineering, University of Missouri, Colum
bia, MO. 65201. Opinions stated herein do not 
necessarily reflect the views of the Shamrock, 
it's staff, or the College of Engineering. 

Su~cription rate: $4 per year. Inquiries 
should be made to: Subscriptions, Missouri 
Shamrock, College of Engi_neering, Uni~ersity 
of Missouri, Columbia, MO. 65201. Advertising 

• inquiries should he directed to Littell-Murray- · 
Barnhill, 60 E. 42nd Street, New York, N.Y. 
10017. 

The Missouri Shamrock is a member of the 
Engineering College Magazines Associated, 
Professor Douglass C. Williams, Ohio State 
University, Columbus, OH. 43210, Chairman. 
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REFLECTIONS 

by Albert Lin-Editor 

I hope this article does not turn out 
to be too sentimental, but if it does, it 
is because I cannot view graduation 
from college without considerable 
emotion. Graduation from UMC 
marks both an end, and more impor
tantly, a beginning. 

My undergraduate education is 
nearing its end. Soon, I will be given 
a sheet of simulated parchment that 
symbolizes the education that I have 
received. My editorship of the 
Shamrock is also nearing an end. 
Next year, as in many years past, a 
new editor will assume the helm of 
this quarterly publication, faced 
with, in my opinion at least, a 
sizeable responsibility. 

The readership of a student 
publication such as the Shamrock is 
diversified. Parents, faculty, alumni, 
institutional subscribers, as well as 
the student, are all readers. To be 
successful, a magazine must be able 
to relate to its readers, a magazine 
with a diversified readership must be 
diversified also. 

But there is also a common 
denominator that unites all of the 
readers, they are interested in the 
College of Engineering, its faculty, 
staff, and students. Most of the 
readers have a strong attachment to 
and interest in the engineering 
profession. We recognize both the 
similarities, and the differences, that 
exist in our readers. 

We tried to be informative and 
provocative. We tried to present some 
of the issues that face the students, 
the College of Engineering, and the 
Engineering profession, the nation, 
and the world. We described issues 
that were of relevance to our readers. 
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Issues that would affect the reader, or 
an issue in which a reader may wish 
to become involved in. Some of the 
issues we addressed this year includ
ed the College's request for urgently 
needed capital improvements, 
arguments for and against nuclear 
power, the increasing number of 
females in the engineering schools, 
and the legality of ethical restrictions 
on professional advertising. We 
described events, made an
nouncements, and tried to recognize 
outstanding achievements by our 
faculty, staff, or fellow students. 

We were careful to not allow the 
magazine to become a forum for the 
expression of the , opinions of the 
magazine's staff, or worse, of its 
editor. But each writer has their own 
way of seeing things , and this will be 
reflected in their writing. On the 
other hand, we did not make the 
Shamrock a sterile, quasi-technical 
journal where students reported on 
what they learned in class. 

I want to wish the new editor, Cin
dy, and her staff, the best of luck next 
year. I hope she shares my fortune of 
having the good cooperation of the 
faculty and staff of the College. I 
hope the alumni and institutional 
subscribers will continue their sup
port, and, I hope there will always be 
a group of dedicated people, as I was 
fortunate to be able to work with, 
willing to work on the Shamrock. 

As the outgoing editor, I would like 
to take this opportunity to express 
some opinions on my undergraduate 
experience at UMC. 

I am very satisfied with my ex
perience at UMC. I came here for an 
education, and I got one. I learned 
about some of the humanities, arts, 

and sciences. I did my share of 
Calculus , Thermodynamics, and 
Fluid Mechanics problems. I went to 
enough 7:40 Physics Lectures, work
ed in enougw labs until 4:30 in the 
afternoon, and spent enough time in 
the computer terminals waiting to 
find out if there is a second comma in 
a nested do-loop. 

There were times where it seemed 
the class period would never end, but 
there always remained a faint 
glimmer of hope that if I paid atten
tion, I might learn something that 
some day would let me solve the 
world's problems. There were times 
when it seemed like the class period 
was over before it started. This was es
pecially frustrating when there was a 
test during the period. 

Final Examination week was 
always a challenge. Trying to learn a 
derivation the professor showed you 
(the second day of class) an hour 
before your final examination causes 
some of the strongest brain waves 
(and head-aches) ever recorded. Oc
casionally you felt, "I never learned 
anything in that class during the 
whole semester," then see all the 
things you were supposed to have 
learned, at twenty points per 
problem, on the test paper. The last 
final of the semester was the hardest, 
but most gratifying. Make it through 
this one, you tell yourself, and that's 
another 15 credit hours down on the 
transcript. 

At the start of the next semester, 
though, all worries, trials, and 
tribulations are shed in eagerness to 
get started once again. 

Lao-tse, a Chinese philosopher, 
said, "The longest journey begins 

with the first step." Thus, the begin-
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REFLECTIONS Cont. 

ning of any major endeavor is very 
important. Many freshmen come to 
MU wrth apprehension. They worry 
about some of the things that their 
well-meaning high school teachers 
and counselors warn them about. 
Newcomers are warned, "You aren't 
going to be a big fish ( or top dog, 
depending on the school you were 
from) at MU," or warned of the in
fluence of peers to develop poor 
habits, or told that they would be in 
gigantic classes with 300 other dis
oriented students. 

Did these dread predictions come 
true? Partly, but not at dangerous 
levels, at least in Engineering. 

It is true that I am not a "big fish" 
in the MU pond (or ocean?) but then, 
neither was anyone else. There are 
not any sharks swimming around 
gobbling up the guppies. We were 
more like tuna, working in harmony 
toward a common goal. 

Peer pressure? Yes, there is an ele
ment here. It is anywhere people get 
together. There is a universal desire 
to make the guy next to you eat, 
drink, dress, and think like yourself. 
However there is also a pervading 
sense of respect for the other point of 
view. This probably evolved from the 
realization that there is such a 
tremendous diversity of background, 
culture, and ideology that makes the 
conversion to a common "one" im
possible. As long as it is impossible, 
we are in pretty good shape. 

Large classes? There are large lec
ture classes on the campus. But then, 
introductory social science and 
humanities courses are about the 
same for everyone. It is permissible to 
put a large group of people together 
to teach them the basics. But in the 
classes I was in, there was a 
remarkable degree of "instructor 
accessibility." It was not always easy 
to find your professor, but there was 
as much concern for you as you show
ed yourself. Of course, the size of 
most Engineering classes is limited 
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by the size of the classrooms they are 
held in. 

College is by no means easy. For 
most people, graduation marks one of 
their most prized accomplishments. 
Completion of a college degree 
program, particularly in engineering, 
requires determination and hard 
work. The rewards of this effort are 
sometimes not immediately realized. 
As with any major trndertaking, the 
sum of college is actually an aggrega
tion of many smaller, but no less 
significant tasks. 

THE BEGINNING 

I wrote at the start of this article 
that graduation from college is also a 
beginning. Most of us have attended 
college to learn a means to provide 
ourselves with ~ living and a produc
tive career. If you consider that the 
average age of a college graduate is 22 
or 23 years, and assume that most will 
retire at age 65, this career will span 
more than 40 years, or for today's 
graduate, into the 2010's and beyond. 

I find it hard to comprehend. 
Imagine, working and living, in the 
21st Century. During our lifetime, we 
may see whether or not the 
prophesizers are right or not with 
their predictions. As examples, will 
George Orwells's 1984 come true? 
Will there be space stations and in
terplanetary travel, as suggested by 
Arthur C. Clarke's 2001? Look back 
40 years, to the 1930's, how many peo
ple then would have envisioned the 
type of life style we have now? Even 
in the last ten or fifteen years, enor
mous advancements have been made 
in science and engineering. 
Integrated circuits, computers, deep 
space probes. All of these, and more, 
have made quantum jumps in com
plexity, reliability, and in the way 
they affect our lives. 

As new engineers, we will have the 
advantage to be able to see many 
years into the future. What we design 
today may not come into widespread . 
use for many years, but we will have 
seen them, we will know what the 
devices can do. The rate that informa-

tion 1s being discovered is astoun
ding. The lag time in some 
design/ construction processes, such 
as in the nuclear power industry, is 
such that the state of the art is com
pletely different by the time the pro
ject is completed as compared to 
when it was instituted. 

Men have always attempted to envi
sion the future. Leonardo Da Vinci, 
Jules Verne, Isaac Assimov, in their 
writings predict deep space coloniza
tion, undersea farming, underground 
transportation networks. While some 
of the details may be incorrect, many 
of the concepts have been found to be 
useable. As engineers, we may be call
ed upon to develop these concepts 
into viable projects. Certainly the 
development of the Space Shuttle is a 
significant move toward making 
space a working environment. Plans 
are under development for gigantic 
solar collectors that would be placed 
in stationary orbit and would beam 
energy toward the earth. The Skylab, 
the Soviet Salyut, all show that men 
can work in space for extended 
periods of time. The next step, space 
stations, seems inevitable. 

Getting closer to earth, many of
fices, factories, and warehouses are 
moving underground. Freedom from 
noise, vibration, and temperature 
fluctuations are some of the advan
tages. Development of undersea 
colonies is still pretty far off. But 
deepsea mining and oil exploration 
are moving at a good pace. The mam
moth oil storage facilities and drill
ing platforms being constructed in 
the North Sea, prototypical floating 
nuclear power plants, and a planned 
floating airport in Japan show that 
exploitation of the water-covered part 
of the world is beginning. 

It will be during the span of our 
careers that we will see these 
developments. The many generations 
who have preceded us were faced with 
many .challenges, and they met the 
challenges. Challenges will face us as 
well. It is our duty to mankind to 
meet these challenges in the best way 
we can. We have just begun. 
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GUEST WRITER: 

CHANGE THE NUMBER OF YOUR TEETH 

By Greg Harris 

Last issue we talked of recent state 
of the art improvements in the world 
of bicycles. We will now look at inex
pensive ways of significantly im
proving an average bicycle's perfor
mance. Of course, replacing original 
equipment with newer alloy com
ponents would make for a greatly im
proved machine, but for most people 
the cost would be prohibitive. Here 
we look at ways to give your bike a 
totally different feel without spen
ding a lot of money. 

The modern ten-speed bicycle is 
the most efficient form of transporta
tion known to man because of the 
wheel, and the use of gears. In
novations in recent years have 
created bearings and hubs that seem 
flawless when compared to their 
counterparts of years past. These 
hubs along with narrower profile 
tires and wheels offer lower rolling 

.. -• . 

resistances than were previously 
possible. Yet many riders defeat all 
these gains by not inflating their tires 
properly. What people don't realize is 
that their negligence will cost them 
slower overall speeds, increased tire 
wear, and a greater likelihood of 
punctures. The first two are obvious, 
but by not inflating according to 
sidewall labels, tubes are more 
susceptible to what is termed 
"snakebite." These punctures look 
like snakebites because they are two 
pinholes a small distance apart, caus
ed by contact between the pavement 
and the inner rim. This type of punc
ture can be eliminated almost 
altogether with proper inflation. 

When buying new tires you also 
have a good chance to improve your 
bike's riding characteristics. Recent
ly, many tire manufacturers have 
offered lighter, narrower, higher 

A bike geared for loaded touring. It has fifteen speeds. 
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pressure tires to fit standard rims, 
thereby giving decreased rolling 
resistance as well as reducing your 
bicycle's dynamic weight. As can 
probably be understood at least in
tuitively, a reduction in the weight of 
moving parts is far more important 
than a reduction in static weight. 
These new tires are one avenue for 
such a reduction. 

Ten gear combinations are possible 
on ten-speeds because of the two 
chainwheels and five freewheel selec
tions. There are not, however, ten dis
tinctly different gear ratios because 
of overlapping. In fact, most riders 
use only about six of the available 
combinations. The most frequent 
complaint about gearing is that the 
lowest gear is not low enough-pedal
ing uphill is too difficult. One way to 
cure that is by replacing the inner 
chainwheel with one that is smaller. 
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But this can only be done to a certain 
extent because if the size difference 
between the inner and outer 
chainwheel is too great, shifting will 
be difficult. Specific conditions will 
change the results, but a chainwheel 
difference of anything more than 
fourteen teeth would probably be 
unacceptable. When money is no ob
ject, a triple crankset (fifteen speeds) 
is another possibility for lower gears. 
Assuming otherwise, we now look at 
the other end of the drivetrain: the 
freewheel. 

Freewheels are so named because 
of an internal ratcheting mechanism 
within the gear cluster that allows a 
cyclist to "coast." The pedals in this 
arrangement are not connected with 
a direct drive to the rear wheel, 
hence, the term freewheel. 

CHEMOMETRICS 

Similar to replacing chain wheels, 
freewheel cogs can be replaced in
dividually to create the exact gear 
ratios a cyclist wants. Sometimes if 
more than three cogs are to be chang
ed, it would actually cost less to get a 
completely new freewheel. If this con
cept is new to you, it would be wise to 
talk with someone at a bike shop 
about a wider range freewheel. Inside 
cogs are available up to thirty-four 
teeth, and you might want to count 
the number of teeth on your current 
freewheel to get a feel for the change. 
Unfortunately, some people dislike 
wide-range freewheels because the 
spacing between shifts is larger than 
they are used to. But lower gears are 
the advantage, and most people find 
the adjustment easy to make. 

The tools used for changing 

Data Handling Techniques For Chemists 

By Jim Pulcrano 

After completion of an experiment, 
what do you do with the myriad of 
data and facts that you have come up 
with? You attempt to use that infor
mation to prove or disprove some 
basic idea. But after an extensive 
study or experiment you may find the 
volume of data overwhelming and 
difficult to reduce and interpret. 
Well a new area entitled 
chemometrics may at least help the 
chemist with that problem. 

Chemometrics is an assortment of 
data handling techniques being 
applied to chemical data. Com
puterized measuring systems have 
the ability to obtain a fantastic 
amount of data in a few seconds. Ac
cording to Dr. Bruce R. Kowalski, the 
methods of data reduction have not 
kept up with data processing. Dr. 
Kowalski is the head of the University 
of Washington's chemometrics 
laboratory. Together with the Umea 
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University's Institute of Chemistry in 
Sweden, they comprise the only two 
chemometrics labs in existence at this 
writing. 

The main job of chemometrics is to 
organize and arrange data so that a 
chemist can recognize any patterns 
being developed. The chemist can 
pick out graphical trends better than 
a computer, but it takes a computer 
to rearrange data into a recognizable 
form. 

The chemist using chemometrics 
can have raw data preprocessed so 
that certain trends are emphasized. 
Fitting data to a certain grid for 
graphing is one common use. 

Kowalski and his associates have 
organized computer programs 
employing certain statistical methods 
along with mathematical methods for 
rotating, stretching, translating, com
pressing and aligning data sets. 

The chemometricians are trying to 
add to their supply of programs by 

chainwheels and freewheels are 
specialized not only to bicycles, but 
also according to the brand of com
ponents used. But don't despair; the 
operations described are simple and 
labor times required at bike shops 
are minimal. Neither are the parts ex
pensive: chainwheels cost from $5-
$10, and a complete freewheel of good 
quality should cost about $10. 

Those are the basics for improving 
your bike. If changing gears, you now 
know enough to be able to speak the 
language of bike shops and get exact
ly what you need. When that is ac
complished, happy cycling. 

Greg Harris is a junior in marketing 
and is MSA 's Wilderness Adventures 
Bike Trip leader. 

training other chemists in the 
methods of chemometrics. The 
Chemometrics Society was formed to 
serve as a storehouse for these com
puter programs. 

Many chemists feel that 
chemometrics is not as sensational an 
idea as Dr. Kowalski would have the 
world believe. Some just do not want 
to change while others do not see it as 
being any better and / or different 
from their present methods of deal
ing with large amounts of data. Still 
others have not even heard the word 
chemometrics yet. 

While chemists around the world 
keep piling up data, Dr, Kowalski 
and his chemometricians will con
tinue to try and improve their 
method. Whether it increases the ef
ficiency of analyzing data or not, it 
does give one more option for reduc
ing data into something that can be 
understood. 
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THE EARLY ENGINEER 
OUR PROFESSIONAL ANCESTOR 

By Mark Hypse 

One million years ago, our 

ancestors, man-like apes roamed this 

earth. These animals were different 

from today's chimpanzees or gorillas. 

They walked mostly on all fours, but 

occasionally walked upright. Their 

brains were also larger than today's 

apes, but smaller than ours. Then the 

process of evolution changed these 

man-like apes to man as we know him 

today. 
These men were just as intelligent 

as we are. They had to start from the 

very beginning, with absolutely no 

past experience. With no quick 

means of spreading information, they 

lived by food gathering. For 10,000 

years their life-style was tedious, un

til the Agricultural Revolution. The 

first great revolution similiar to our 

industrial revolution came with the 

invention of the farming tool. 

The invention of the tool brought 

the Agricultural revolution to Iraq 

and Syria, then later it spread to the 

valleys of the Nile and Indus Rivers. 

This revolution brought new changes 

to man's life-style. 
There were no more temporary 

campsites; cities grew. Since farmers 

were able to grow more food than 

they needed, other men were free to 

build useful items, to exchange for 

food . Thus the emergance of 

specialization. 
As societies grew in cities, wealth 

and knowledge also grew. Wealthy 

kings undertook massive projects 

requiring thousands of men, directed 

and organized by one. This one man, 

directing and organizing the king's 

work, was the first engineer. Thus a 

new breed of specialization arose. 

These men combined experience 

and theoretical principles to under

take tremendous engineering feats. 

They would serve as inventors, con

tractors, designers, and foremen. But 

all were men who could transfer a 

mental image to physical reality. 

The first engineers were non

specialized. They could master most 

any type of project including the 

three major divisions, irrigation, 

architecture, and military. Evan in 

the Renaisance, thousands of years 

later, Michelangelo, Leonardo, and 

Durer were not only engineers but 

also artists. Specialization in 

engineers has only existed in the past 

300 years. 

Irrigation was the first major con

cern of people and thus engineers. 

Irrigation enabled farmers to 

produce more food than they 

themselves needed; hence sending 

more people to the cities. Today, this 

is still taking place, as can be seen in 

a dwindling rural population. 

Kings and royalties required 

temples and palaces, thus engineers 

were needed to design these struc

tures. Engineers constructed massive 

monuments to their kings and gods, 

many of these still stand today. 

To protect these temples engineers 

were called upon to build walls. The 

first walls were built with no mortar 

joints. These weather resistant walls 

were built by piling small stones. 

But, although strong enough to 

withstand natural forces, the enemy 

could destroy a wall simply by prying 

a stone loose. Thus early fortifiers 

changed their design technique by us

ing large stones cut to fit together to 

form a wall. The weight of these 

stones prevented anyone from prying 

them loose. 
With all the wealth inside the 

temples, someone was needed to keep 

track of it. Hence, came early 

arithmetic and writing. The first 

records were kept on paper made of 

papyrus, clay and stone tablets, strips 

of bamboo, wood, and leather. Of all 

these records only the stone and clay 
tablets remain today. 

Despite the enormous importance 

of engineers, history does not 

describe much of them. The early 

records were kept by priests; they tell 

of warriors and kings. Everybody 

knows about Julius Caesar, but who 

was the Roman that invented central 

indirect house heating? Who were 

the ancient engineers? 

Some of the best records of ancient 

engineers exist in Egypt. Here exist 

the earliest monuments built by 

engineers still in recognizable form; 

particularly the pyramids. 

The first pyramids were built by 

Joser and lmhotep. Although not 

much is known about them, we do 

know they worked long and effective

ly together. lmhoptep was a physi

cian, architect, writer, wizard and 

statesman . From the monuments 

they bu i It we can get some idea of the 
way they worked. 

At that time in Egypt people 

believed strongly in life after death. 

Their beliefs went so far as to say that 

the body had to remain intact to en

joy the after-life. Hence the impor

tance of such practices as mum

mifying and tombs. 

When King Joser came to the 

throne, he and lmhotep ex

perimented with pyramid designs. 

First they built a stone mastaba of 

unusual size and shape. It was square 

instead of oblong and was over 200 

feet on a side and 26 feet high. 

Joser and lmhotep enlarged the 

mastaba twice by adding stone to the 

sides. But before the second enlarge

ment was completed, Joser decided to 

not only enlarge it but also make it 
into a step pyramid. 

Not yet satisfied, Joser ended the 

step pyramid by plating it with mar

ble like limestone. The final result 



was a pyramid 200 feet high, with a 
base of 358 by 411 feet. 

After Im hotep cl ied his repu talion 
was promoted to god-hood. He was 
reputed to be the son of Ptah, the god 
of property. When the Greeks settled 
in Egypt they identified him as their 
own. He was mentioned as a wise 
physician in Homer's Iliad. 

The largest pyramid of all time was 
built by King Khufu. It was called 
the Khuit Klufu , "Khufu's Horizon". 
The enormous pyramid measures 756 
feet square and rose lo a height of 480 
'eel. The upper 30 feet are now miss
ng because large quantities of stone 
1ave been stolen. The Great Pyramid 
, made of 2,300,000 blocks each 
'eighing 2.5 tons. Except for the 
real Wall of China, it was the 

largest single human construction. 
The pyramid is not only the largest 

but also the best built. It is within 7 
inches of a perfect square and within 
6 minutes of true north-south, east
west orientation. None of the other 
pyramids approach this accuracy. 

Khufu changed his mind twice 
about the construction. The King was 
a claustrophobe and did not like the 
idea of tons of rock lying on top of 
him. Thus instead of the traditional 
burial place underneath the 
pyramid, the architects built a room 
inside the pyramid called the King's 
Chamber. When Khufu died his 
mummy was placed in a wooden cof
fin and taken to the King's Chamber. 
Here workmen put the coffin into a 
granite sarcophagus. The sar-

cophagus had a heavy stone lid which 
was constructed to hold secure for all 
time. As workmen left the chamber 
they wou Id knock loose props which 
held large stones over the corridor. 
The stones slid down and sealed the 
pyramid off for eternity. 

The pyramids of Egypt are only 
one of the many Engineering feats 
throughout the beginning of history. 
In essence, Civilization owes its ex
istence to engineering. The history of 
civilization is the history of engineer
ing. 

For more information on the 
subject, see: THE ANCIENT 
ENGINEERS, by L. Sprague 
De Camp. 
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ATTITUDES: 

ENGINEERING, EDUCATION, AND WOMEN 
By Vicky Freivogel and Sandra Miller 

As greater opportunity is being 
offe red to women in the engineering 
profession, more colleges are trying 
to determine how the educational ex
periences of men and women 
engineering students differ and if 
these differences necessitate support 
programs for women engineering 
students. In an effort to answer these 
questions, researchers at the Univer
sity of Minnesota compared the at
titudes of women engineering 
students with those of their male 
classmates. 

The study, conducted in the late 
winter and early spring of 1976, con
sisted of open-ended interviews of 71 
men and 102 women from seven 
engineering schools. Each school 
selected a random sample of male 
and female students from the 
freshmen to senior level and three to 
five students were interviewed in 
each category (freshmen men, 
freshmen women, etc.). A group of 
students who had entered engineer
ing in 1972 but had dropped were 
also interviewed. 

Information concerning ability 
and achievement , including SAT 
scores, major, and college GPA, were 
collected from student files. The in
formation indicated a slightly higher 
mean SAT-Verbal score for the 
women and a slightly higher mean 
SAT-Math score for the men; 
however, in neither case was the 
difference significant. The mean 
SAT-V score for the group was 528; 
the mean SAT-M was 621; and the 
average GPA was 2.43. 

The interview consisted of six basic 
questions : 

1. What contributes lo your slay
ing in engineering? 

2. Have you experienced any 
critical incidents that have in
creased your commitment to 
engineering? 

3. Have you ever considered drop
ping out of engineering and 
why? 

4. Were there any critical in
cidents that occurred that 
created doubts about your stay
ing in engineering? 

5. In your opinion, are there 
special reasons why a woman 
would stay in engineering? 

6. Are there any special reasons 
why a woman would dr·op out of 
engineering? 

The percent difference had to be at 
least 15 points to indicate a signifi
cant difference between the attitudes 
of the men and women. 

REASONS FOR STAYING 

IN ENGINEERING 

The results of the research indicate 
that men and women choose and re
main in engineering for basically the 
same reasons. First, they perceive 
themselves to have the same interests 
and abilities of an engineer; and se
cond, they emphasize the intr_insic 
rewards of the field. Whether male or 
female, the engineer seems to place 
significant importance in the 
challenge of engineering and the self
satisfaction acquired through one's 
accomplishments. 

Both groups frequently emphasiz
ed the importance of student support 
programs, the quality of teachers, 
and the engineering programs at 
their school. Some male-female 
differences did appear in evaluating 
the importance of encouragement 
and support from parents, friends, 
other students, and professors. 
Although over 50% of both groups 
mentioned this type of support, 
women were more likely to state this 
as a reason for staying in engineering 
(17.9 percent difference). 

Two other areas which indicated a 
difference in attitudes concerned 
competition and the importance of 
extrinsi c rewards. While only a 
minority (13%) of the women 
students interviewed mentioned com
petition as a reason for staying in 
engineering, none of the men even 
suggested its importance. The 
greatest difference, however, con
cerned the importance of extrinsic 
rewards. Almost one half of the men 
compared to one fourth of the women 
emphasized prestige, flexibility and 
versatility, and the chance to make a 
good salary as reasons for staying in 
engineering (22.0 percent difference). 

REASONS FOR LEAVING 

ENGINEERING 

Almost three fourths of both men 
and women in the research group 
said that they had considered leaving 
engineering, and the most common 
reasons stated were similar for both 
groups. Poor academic performance 
or feelings that one's abilities and in
terests were not similar to those of an 
engineer were the most frequent 
responses. 

Again, some differences in attitude 
were apparent. First, women were 
more likely to mention "situation 
obstacles" that might prevent them 
from continuing in engineering. (22 
percent vs 7 percent) In this study, 
"situation obstacles" included 
problems with a living situation or 
finances and marriage or family 
responsibilities. Second, although a 
minority of women (slightly more 
than 10%) mentioned social pressures 
and the absence of support as factors 
in their consideration to leave 
engineering, only one man in each 
case suggested these as factors. Social 
pressures and absence of support 
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were considered to be bordering on 
significance in view of this situation. 

OPINIONS OF WOMEN 

PERSISTING IN ENGINEERING 

Twenty-two percent of the women 
and thirty-three percent of the men 
felt that the reasons for a woman per
sisting or dropping out of engineer
ing were no different than for a man. 
Forty percent of both groups, 
however, stated that special rewards 
and economic prospects due to being 
in the minority contributed to a 
woman's persistance in the engineer
ing field. Thirty percent of both men 
and women also felt that women 
might persist because of special 
characteristics such as being highly 
motivated. 

One clear difference in attitudes 
concerned the persistence of women 
in engineering due to the special sup
port they received from others, such 
as faculty, family, or peers. A higher 
proportion of women (28%) versus 
men (10%) felt this was a factor. 

OPINIONS ABOUT WOMEN 

LEAVING ENGINEERING 

The greatest difference in attitudes 
between men and women concerned 
the reasons why a woman might drop 
out of engineering. While thirty-five 

SURVEY RESULTS 

The purpose of the survey publish
ed in last month's issue was to get an 
overall view of how other engineering 
students and faculty members would 
answer typical questions posed to 
women engineering students. The 
results are tabulated below, as well as 
additional comments representative 
of those submitted. 

"Even though I don't entirely feel 
that women should be kept barefoot 
and pregnant in the kitchen, it has 
been my experience that women and 
machinery don't mix. Women 
engineering students are wonderful, 
but women engineers are a hazard to 

percent of the men did not believe 
that a woman's reasons would differ 
from that of a man 's, ninety percent 
of the women pointed to differences 
between men and women. 

Of those who felt that women do 
have different reasons for dropping 
out, there was a general agreement 
between both the men and the 
women about potential causes. The 
most common reason cited by almost 
three-fourths of these students was 
"excessive pressure to leave" which 
included active discouragement, 
social pressure, or academic pressure. 
The "perceived deficit of women" 
was cited as the second most probable 
reason for a woman dropping out of 
engineering. This included com
ments that suggested women might 
lack experimental ability or some 
personality trait which could inhibit 
their success as engineers. 

Although more women are enter
ing the engineering profession, the 
women's educational experience does 
appear to be different than the men's. 
According to this survey, women con
sistently place more emphasis on sup
port than men and seem to view sup
port as important to a woman's per
sistance in engineering. Women must 
still often face lack of support, active 
discouragement, and excessive social 
or academic pressures. 

mankind." 

"The problem can be summed up 
as such; engineers want results, not 
rhetoric, and as more and more 
women prove their worth, as they will 
inevitably do, then they will be 
accepted in the same manner as men 
are today." 

"Women are generally incapable 
and this deficiency is magnified in 
engineering." 

"Acceptance of female engineers is 
much greater among younger 
(college-aged) persons than older. 
Thus, it will improve as time passes." 

" ... on the whole, females are not 

The researchers at the University 
of Minnesota suggest that these 
results indicate that because there 
appears to be a difference between 
the educational experiences of men 
and women engineering students, ef
forts should be made to change the 
academic environment to provide a 
more effective learning environment. 
Although there was a difference 
between the attitudes of the men and 
women surveyed concerning the im
portance of support, in most cases, 
less than 30% of the women stressed 
its importance. In view of this, 
perhaps the need of support by 
women engineering students was 
overemphasized. 

The similarities between the men 
and women who persist in engineer
ing, on the other hand, must not be 
over looked. Men and women 
engineers alike persist because they 
see themselves as similar to engineers 
in their interests and abilities, they 
appreciate the encouraging oc
cupational outlook, and they 
emphasize the importance of the 
challenge and self-satisfaction the 
engineering profession offers. 
Differences between men and women 
engineers are inevitable, just as in
dividual differences are inevitable; 
but it is the differences between the 
men and women, the individuals, 
which will serve to enrich the 

engineering profession. 

brought up in a "building" type at
mosphere. Have you ever heard a 
mother tell her daughter, "Jane, we 
will dismantle the oven tonight and 
fix the temperature control." Also, 
more often than not, if leadership 
qualities are not instilled in a child at 
an early age, they never will. Here the 
males dominate the females." 

"One feeling I receive from males 
when they find I am an engineering 
student is that I am in that field for 
the money. I suppose that they can't 
rationalize women having an 
INTEREST in that field." 



1. Sex 

a. Male 
b. Female 

2. Classification 

a. Freshman 
b. Sophomore 
c. Junior 
d. Senior 
e. Faculty 

3. What is your opinion of females in 
engineering? 

a. I don't think women belong in engineer
ing. 

b. I think it is great. 
c. I have no opinion. 

4. In your opinion, how are most females in 
engineering treated by their professors as 
compared to males? 

a. They are treated the same as males. 
b. They are given special privileges. 
c. They are given extra help. 
d. They are not given special privileges, 

but they are given more attention 
because they are females. 

5. In your opinion, how are most females in 
engineering treated by other engineering 
students? 
a. They are treated as a fellow student. 
b. They are given more attention because 

they are female. 
c. They are not readily accepted by the 

male engineering students. 

6. What types of males do you feel choose 
engineering as a career? 
a. generally intelligent 
b. have some type of engineering 

background (i.e. father is an engineer) 
c. want a career that pays well 
d. insensitive and boring 

7. What types of females do you feel choose 
engineering as a career? 
a. generally intelligent 
b. have some type of engineering 

background 
c. want a career that pays well 
d. insensitive and boring 

8. How do you feel a female engineer will use 
her education? 
a. She will definitely put it to use in an 

engineering career. 
b. She will have a career that is not 

necessarily in the engineering field. 
c, She will probably get married and drop 

out of the job market. 

9. If a male and a female engineer, each with 
comparable qualifications, were both 
offered a position, who do you think will 
get the best salary offer? 
a. the male 
b. the female 
c. both would get the same offer 

10. What types of problems do you foresee 
with a female in an engineering position? 

a. inability to handle responsibility and 
the decision making role 

b. attracting special attention in the office 
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c. lack of respect by subordinates 
d. inability or unwillingness to re1ocate 

11. If your spouse were to be relocated, what 
would your initial reaction by? (Assuming 
you also had a career) 

a. I would go if there were net positive 
benefits. 

b. I absolutely would not go. 
c. I am not sure. 

12. What is your reaction to the current de
mand for females in engineering? 

a. The companies are trying to meet affir
mative action requirements. 

b. There is a general shortage of engineers. 
c. The companies are trying to improve 

public relations. 

13. Is the character of your friendships with 
engineers different than · your friendships 
with non-engineers? 
a. Yes 
b. No 

14. How do you feel most males who are not 
engineers initially react to knowing a 
female who is an engineer? 
a. It doesn't change his opinion at all. 
b. He becomes more interested in her as a 

person. 
c. He feels uneasy around her. 

15. How do you feel most females , ho are not 
engineers initially react to knowing a , 
female who is an engineer? 

a. It doesn't change her opinion at all. 
b. She becomes more interested in her as a 

person. 
c. She feels uneasy around her. 

16. How do you feel other employees will react 
to a female engineer? 

a. She will be more readily accepted by 
other engineers than by non-engineers. 

b. She will be more readily accepted by 
those who are not engineers than by 
other engineers. 

c. On the average, she will be equally 
accepted by both groups. 

17. Females are capable of handling the 
engineering curriculum as well as males. 
a. strongly agree 
b. moderately agree 
c. no opinion 
d. moderately disagree 
e. strongly disagree 

18. Females are capable of handling an 
engineering position as well as males. 

a. strongly agree 
b, moderately agree 
c. no opinion 
d. moderately disagree 
e. strongly disagree 

19. would like to see more females in 
engineering. 
a . . strongly agree 
b. moderately agree 
c. no opinion 
d. moderately disagree 
e. strongly disagree 
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SPOTLIGHT 

PROFESSOR RALPH H.LUEBBERS 
By Cindy Buchanan 

Walnuts and chemical engineer
ing. What a combination, right? But 
it's true. Dr. Ralph H. Luebbers is 
proof. 

Dr. Luebbers has been licensed 
chemical engineer for 43 years. He 
spent 34 of those years on the UMC 
Chemical Engineering staff until his 
retirement in 1972. But retirement 
has not meant simply rocking and 
whiling away the hours for Dr. 
Luebbers. On the contrary, he's a 
very active man with a variety of in
terests. Wal nuts happen to be one of 
them. 

Where there's walnuts, there's 
trees and Burlington, Iowa is the 
place. Dr. Luebbers has three farms 
on which he grows 1400 walnut trees. 
Since Dr. Luebbers lives here in 
Columbia, his brother-in-law 
manages the farms for him. However, 
4-5 weeks a year finds him on the spot 
helping to locate and tag the young 
trees, since weeds have a habit of 
growing faster than the trees. 

Since the farms weren't the best for 
crops or livestock, Dr. Luebbers 
decided on walnuts. But in order to 
plant the trees, the jungle of under
brush had to be cleared. From this 
jungl_e, Dr. Luebbers has reaped 760 
fence posts and a new chicken coop 
for the farm, and a black locust gar
age for his home here. 

But ingenuity did not stop with 
walnuts because a problem presented 
itself with the black locust wood. It 
contained about 50% moisture. In 
order for it to be usable, that 
moisture had to be removed. Dr. 
Luebbers' answer? A solar kiln. Out
side his home here in Columbia, Dr. 
Luebbers constructed a rounded 
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wooden frame over which he stretch
ed polyethylene. Inside, he arranged 
the black locust planks so that air 
could circulate around them easily. 
He connected a thermometer to a fan 
which would automatically trigger 
when the temperature reached 100°F. 
In so doing, he was able to get the 
moisture content down to 9-10%. Dr. 
Luebbers was able to use the solar 
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kiln only for the black locust wood 
because polyethylene "breaks up like 
unroasted post toasties" after a short 
period of time. 

AlCHE 

Dr. Luebbers is very actively in
volved with AIChE, the American 
Institute of Chemical Engineers. 

While still on the staff, he was the ad
visor to the student chapter of 
AIChE. He is a member of the 
national organization and is also on 
the sub-committee SCC, the Student 
Chapter Committee. As a member of 
SCC, Dr. Luebbers is responsible for 
writing a fall and spring newsletter to 
the student chapters. The purpose of 
SCC is to "make the transition from 
Student Member to Professional 
Member easier." In these letters, he 
also urges active participation and 
stresses the value and experience of 
identifying with a professional 
organization. 

This newsletter is, in one respect, 
showing Dr. Luebbers contribution 
to solving the never ending problem 
of communication between engineers 
and between engineers and the 
public. He realizes the difficulty in 
keeping communication open and 
keeping the public informed. This is 
one reason why he wrote an article 
for the SHAMROCK several years ago 
and why he helped in compiling a 12-
page supplement to the Missourian in 
February. 

The week of February 19-25 was 
National Engineers Week. So to keep 
the mid-Missouri area informed with 
current happenings in the field of 
engineering Dr. Luebbers aided the 
Missourian in putting out the supple
ment entitled, "Building a Better 
Life, a Healthier Economy." Dr. 
Luebbers gave the Missourian the ar
ticle he wrote for the SHAMROCK 
which was revised and expanded to 
become the article on chemical 
engineering in the supplement. 

In the October 1971 issue of the 
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SHAMROCK, Dr. Luebbers expound
ed on "Chemical Engineering in 
Everyday Life." He noted "that 
without the products of the chemical 
engineer, life as we know it today, 
cou Id not go on." He brought the 
reader's attention to the synthetic 
products used daily such as sheets, 
rugs, plastic tile, varnish and paints. 
A number of pharmaceuticals are 
also the responsibility of the 
chemical engineer. Likewise, the 
chemically treated water, food preser
vatives, cleansers and natural gas de
pend on the efforts of the chemical 
engineer. The list goes on, but Dr. 
Luebbers' point is made-that 
chemical engineering is very much a 
part of our daily lives. 

Since retiring, Dr. Luebbers' in
terest has veered from strictly 
chemical engineering, although he is 
never far from engineering. He is a 
member of the Committee on Retired 

Members, which is a sub-committee 
of the Missouri Society of 
Professional Engineers. He is also on 
the Advisory Committee for Retired 

Staff for the UMC Chancellor. Dr. 
Luebbers' interests take him even 
farther by being a member of 
SCORE, which is the Service Corps of 
Retired Executives. SCORE aids and 
advises small businesses. This work 
involves arranging short-term con
sulting seminars or courses for 
specific businesses. Dr. Luebbers also 
does short-term consulting for in
surance adjusters and has, in the 
past, done consulting in air and water 
pollution control. Part of this con
sulting, too, has involved short 
courses. 

170 Laboratory 

As a chemical engineering 
professor, Dr. Luebbers taught 
Chemical Engineering 170, which is 
an introduction to lab procedures, 
unit operations, and report writing 
for the chemical engineering student. 

He worked his students hard with 
nothing but gripes to him and about 
him and the course for thanks. The 
appreciation came later. Many 

students would return after having 
had the course and after graduation, 
to tell him they'd learned the most 
from his class. 

Dr. Luebbers also taught a 
materials class, very similar to MAE 
224, for chemical engineers. He 
definitely believes that every 
engineering student should have a 
fundamental and practical 
knowledge of materials and their 
uses. He still goes down occasionally 
to the shop in the chemical engineer
ing lab to do his "picky-uny" pro
jects, as he calls them. He just recent
ly made some tempered 1095 steel 
center punches for drills. 

Dr. Luebers always adds a cheerful 
note to the chemical engineering of
fice whenever he stops in. He would 
frequently bring the secretaries extra 
fruit and vegetables from his garden. 
Always willing to help or to give ad
vice, Dr. Luebbers is considered un
ique by those who know him. He is 
almost always overheard to end his 
conversations with a pleasant "have a 
good day!" 
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CIVIL ENGINEERING RESEARCH 

TRIHALOMETHANE 

REMOVAL FROM WATER 

New U.S. Environmental Protec
tion Agency proposed limits on 
cancer-causing substances in the 
nation's drinking water have major 
water utilities concerned about 
meeting the standards and paying the 
cost. 

According to an Associated Press 
story, EPA proposed standards limit 
trihalomethanes to 100 parts per 
billion parts of water and apply to all 
cities above 75,000 population. 
Where the limit is exceeded, conven
tional sand filtration would have to 
be con'verted to activated charcoal 
filtration at a cost of $5 to $10 per 
year per person on the average water 
bill, the EPA estimates. 

Meeting the standards effectively 
with the least cost has water quality 
engineers all over the country 
watching a study on organics removal 
conducted by the University of 
Missouri-Columbia. Civil engineers 
at UMC are doing the nation's only 
side-by-side comparison of substances 
available to remove organics from 
water. The engineers have set up 15 
columns of glass, stainless steel and 
teflon (in effect, giant test tubes) at 
the Kansas City, Mo., water treatment 
plant. They run treated Missouri 
River water through the columns to 
see how effectively each of the sub
stances remove trihalomethanes. 
Most of the 15 columns contain 
granular activated carbon alone or in 
some combination. They're also 
checking to see how long the charcoal 
does its job before having to go 
through reactivation. Renewing the 
charcoal requires expensive regenera
tion and the less often regeneration is 
required, the lower the cost to the 
utility. 
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Various filtration media are tested for their effective
ness in organics removal at UMC's pilot water treatment 
plant now in operation in Kansas City, MO. 

Trihalomethanes are formed when ing) system," Pearson said. He added 
chlorine, which is added to water for that the UMC study is covering all of 
disinfection, combines with decayed these aspects. 
plant matter commonly found in Said Robert J. Becker, In-
water. dianapolis Water Co., "A great deal 

Trihalomethanes include of unknowns exist in the field. This 
chloroform, bromoform, and carbon 
tetrachloride, some of which have 
caused cancer in laboratory animals. 

The organics removal project is un
der the direction of John T. O'Con
nor, UMC chairman of civil engineer
ing. 

Recently the American Water 
Works Association (AWWA) met in 
Kansas City and members - water 
engineers and plant managers -
toured the project. Harold Pearson, 
Metropolitan Water District of 
Southern California, Los Angeles, 
said, "If we have to go to something 
that involves as much of an invest
ment as we would have to have for 
putting charcoal in our systeD}, we 
have to evaluate the effectiveness of 
the material for removing 
trihalomethanes and for removing 
the organics in the distribution (pip-

pilot plant seems to be extremely well 
prepared to analyze results of a 
number of different possibilities. I 
think most of us are a little dis
couraged in that the answers that are 
being found for an overall treatment 
process appear to be extremely expen
sive with a minimal life of the 
material." 

The UMC study uses steam to 
prolong the life of some of the car
bons, but that has only a minimal 
effect, O'Connor said. "What we need 
is to find a material or a technique 
which would remain active six 
months or longer," he added. 

Richard Hawes, Metropolitan 
Utilities District of Omaha, Neb., 
takes a different approach. "I believe 
this study is a very necessary one, but 
my impression is that perhaps there 
still need to be other approaches to 
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the subject of trihalomethane 
- removal.'' Hawes would prefer not to 
use carbon at all for organics removal 
but, instead, change existing 
operations in the plant to minimize 
trihalomethane formation. He 
suggested that carbon aml related_ 
filter substances are very expensive 
and that steam regeneration could be 
a very difficult process to add onto an 
existing water treatment plant. 

The only carbon filter system 
currently in regular operation in a 
water treatment in the country is 
located in Mount Clemens, Mich. 
Robert E. Hansen, superintendent of 

water purification and pumping, 
said, "We have used granular ac
tivated carbon filters for 10 years. 
We've been very happy with it. It has 
solved our taste ~nd odor problems. 
Over that period of time, we have 
found an average of 50 per cent 
removal of organics. In fact, we 
would never want to be without it. I 
am very delighted this research is go
ing on and I feel proud the A WW A is 
contributing funds." 

Sources of support for the UMC 
pilot study include the A WWA 
Research Foundation, 14 major U.S. 
water utilities which are directly par-
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CHI EPSILON INITIATES 

The Winter 1978 Semester pledge 
class of Chi Epsilon, Civil Engineer
ing honorary society was initiated at 
ceremonies April 12, The new 
members are, 

Bassam Abi-Samra 
Terry Apple 
John Bales 
Scott Burkholder 
Brian Butler 
Jan ice Freund 
Ken Gambaro 
Scott Loehr 
Don McLaughlin 
James Menown 
Maureen Smith 
Mark Suycott 
Rex Waller 

HUBER 0. CROFT LECTURE 

The first Huber 0. Croft Lecture 

was presented February 23, 1978 by 
Dr. Maxime A. Faget. Dr. Faget has 
worked on Projects Mercury, Gemini, 
and Apollo. Currently, he is working 
on the development of the Space 
Shuttle with NASA. 

The Lectureship, to be presented 
annually, is supported through a be
quest in the will of the late Huber 0. 
Croft, who served as Dean of the 
College of Engineering. 

HONOR AWARD RECIPIENTS 

The annual Honor Awards for 
Distinguished Service in Engineering 
were presented March 17, at the 
Engineering .'\wards Banquet. 

The recipients are Fletcher N. 
Anderson, John A. "Jerry" Epple, 
Jr., Howard E. Hessel berg, and 
Joseph F. "Joe" Jones. Mr. Anderson 
is a 1951 graduate of UMC in 
Chemical Engineering. He has work
ed with Mallinkrodt Chemical Com-

ticipating in the project and the EPA. 
The Kansas · City Water Department 
was one of the 14 participating 
utilities and was willing to host the 
pilot plant and to provide operating 
assistance and laboratory support. 

O'Connor estimates the pilot plant 
will continue to operate for one more 
year in Kansas City after which, 
because of its portable nature, it 
probably will be loaned to other 
water utilities for testing their local 
water supplies. 

EPA is al(owing municipalities two 
years to make the changeover to car
bon filtration systems. 

pany in St. Louis since his gradua
tion, and currently serves as vice 
president of the chemicals group. He 
is credited with numerous processes 
and procedures to increase capacity 
and reduce costs in many of the firms 
manufacturing divisions. 

Mr. Epple, the former president of 
Epple Construction Co., Columbia, is 
a 1950 graduate in Civil Engineering, 
from UMC. Epple is active in several 
local, stat~, and private groups, in
cluding the Mansion Preservation 
Corporation, a private group devoted 
to restoring and preserving the 
Governor's Mansion. 

Mr. Hesselberg, associated with the 
Ethyl Corp. ever since his graduation 
from UMC in 1940 with a BSME, has 
been responsible for all test work 
related to fuel and anti-knock 
research at Ethyl. One of his ac
complishments was to develop the 
new anti-knock compounds used in 
lead-free gasoline. He is currently 
vice-president and director of air con
servation. 

Mr. Jones, chairman of the board 
and chief executive officer of the Cen
tral Soya Co., Inc., Fort Wayne, 'In
diana, is a 1936 UMC graduate in 
Mechanical Engineering. With Cen
tral Soya since 1960, Mr. Jones has 
moved up through the organization's 
executive ranks. The firm's annual 
sales in 1977 were $2.2 billion, an 
eight-fold increase since its total in 
1960. 



1. A long play record has a playing 
time of 19½ minutes per side when 
played at a speed of 331/3 rpm on a 
Technics SL-23 turntable. How many 
grooves are there on the record? 

2. In a certain village there live 
1140 women. Five and one-half per
cent of the women are wearing one 
earring. Of the remainder, half are 
wearing two earrings, half are wear
ing none. How many earrings are 
worn by all the women? 

3. A chemical engineer discovered 
that a certain chemical reaction took 
80 minutes when he wore his lab 
jacket. When he was not wearing the 
jacket, the same reaction always took 
an hour and 20 minutes. Why? 

4. "I guarantee," said the pet shop 
salesman, "that this parrot will 
repeat every word it hears." The 
customer bought the parrot, but it 
would not speak a single word. 
Nevertheless, the salesman told the 
truth. How? 

5. Give two English words that 
contain all the vowels (not including 
y) in order. (a,e,i,o,u) 

6. What is the longest word (in 
common usage) that has only vowel? 

PONDERABLES 

S olution s to 
PONDERABLES. 
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1. Th e irri gated plot would appear 
as shown in Fig. 1. 
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We have key positions available in our 
Mechanical-Nuclear Department for 
graduates with bachelor or advanced 
degrees in mechanical or nuclear engi
neering . Initial assignments will be made 
in mechanical analysis, design or project 
coordination. 

Our business is exclusively profes
sional engineering with specialization in 
power generation projects for the elec
tric utility industry. The Mechanical
Nuclear Department has two primary 

An equal opportunity employer 

functions . The first is all mechanical and 
nuclear engineering and design . The 
other is overall project management and 
coordination of all design activities for 
each project . 

The opportunities in electric power 
for the graduate who truly wants an engi
neering career are significant. It is 
today's most important energy and is the 
country's primary means to natural fuel 
conservation and environmental control. 

The electric utility industry has 

55 East Monroe Street, Chicago, Illinois 60603 312/ 269-2000 
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doubled in size every decade from its in
ception and is continuing to grow at this 
historic pace. The magnitude of contem
porary and future power generation de
pends heavily on engineering excellence 
and innovative design concepts. For the 
imaginative and energetic engineer, ours 
is a viable atmosphere in which to work. 

For detailed information regarding 
employment opportunities, contact our 
personnel division. You will receive a 
prompt reply. 



We're looking for 
engineers who can't wait 

to get to work. 
We're looking for people who are looking 

for a real job. One that offers challenging 
work. Responsible work. 

That's what you can expect at General 
Electric. 

At GE, you'll be handed important 
assignments right from the start. 
You can do as much of the job as you're 
capable of doing. If you need help, it's 
there. If not, nobody butts in. 

Here's the kind of thing we're talk
ing about; some recent examples of jobs 
handled by new GE engineers: 
1. Charles P. Aerospace systems 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for attitude 
control system of new communica
tions satellite. 
3. Nonna L. Steam-turbine manu
facturing. Investigate, analyze and 
obtain funds for solution of shop 
problems. 
4. Stephanie B. Medical systems 
service engineering. Installation and 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5. Mel D. Field engineering. Appraisal 
load testing of low and medium-voltage 
switchgear and power transformers for 
utility and industrial applications. 

There's a good reason GE hands 
people like that- like you - real 
work assignments. It's the best way 
to develop the skills you will need 
throughout your career.You develop 
initiative and creativity. And 
responsibility. And GE also knows 
there's little to match the glow you feel 
when_you_make an important 
contnbut10n. 

You can make your contribution in 
just about any field of engineering at GE. 
We're that diversified in disciplines. 
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/,•/ i@ W· -:1 

,,;,,/.CC .. ,./: 

If you like the kind of challenge 
and responsibility that GE offers, we'd 
like to hear from you. Send for our 

free careers booklet. Just write: 
General Electric, Educational 
Communications, WID, Fairfield, 

Connecticut 06431. 

Progress for People 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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