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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 OlaJ. 



At Celanese, 
we won't force you 
The challenge of being part of a large, growing 

corporation could be offset by the fear of being swal
lowed up, forced to conform to the company's way of 
thinking. 

At Celanese, we didn't get to be successful by 
sticking to the traditional way of doing things. Our un
usually open working environment, our flexible handling 
of responsibilities have won us a solid position in the 
production of chemicals, fibers, plastics and polymer 
specialties. 

When you come to work at Celanese, you 'll be 
assigned to a project right away. You can put your cre
ativity and decision-making skills to good use. We won't 
waste your time in lengthy training programs- we won't 
waste your mind by forcing you to fit into a corporate 

into a mold. 
mold. You 'll have the freedom and the opportunity for 
rapid growth and advancement at Celanese. 

We're looking for people who are still growing, and 
want to be part of an expanding industry. You just might 
fit in-your way-at Celanese. 

If you have a degree in engineering or chemistry, 
ask your placement officer to set up an interview with us, 
or write Tom Clark, Celanese Building, 1211 Avenue of 
the Americas, New York, N.Y. 10036. 

CI.ELANESE. 
An equal opportunity employer m/f 



WHAT TO WRITE 
By Cindy Buchanan 

Deadline - September 12th. 
OHMYGOSH! What's an editorial? 
How's it different from other ar
ticles? What do I write about? 

The first question, after the initial 
shock has worn off, is - What's an 
editorial? By definition it is an arti
cle written by an editor on a topic of 
current interest. That's a nice, con
cise definition. But the best way to 
find out what an editorial really is, is 
to read some editorials. After reading 
several magazine and newspaper 
editorials, I found that some are 
humorous and ironic, a lot are 
politically oriented, a lot are thought 
provoking, and all are relevant to the 
readership. So my new definition of 
editorial would not only include the 
dictionary definition but more. An 
editorial shows the opinions of the 
writer as well as his personality 
through his writing style and word 
choice. 

Style? I thought an article was just 
an introduction, three paragraphs, 
and a conclusion. So long as the who, 
what, where, when, why, and how 
questions were answered. An in
troduction, a body, and a conclusion 
are still the basic format, but the 
manner in which the article is 
written is left to the writer. His 
preference might be for using 
questions, or a forceful approach, or 
possibly, an unusual visual approach, 
such as the one-line paragraph or the 
one-word sentence. These 
characterize a writer's work. 

OK, so the style is indicative of the 
writer's personality. But that goes for 
news and feature stories as well, so 
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what other differences exist between 
editorials and other articles? 

Two major differences between 
editorials and other articles are, first, 
editorials are opinionated while 
other articles "stick to the facts". 
That is precisely the reason for hav
ing editorials - to express opinions. 
The second difference is the laxness 
on the use of viewpoint. First or se
cond person are allowable in 
editorials while they are frowned 
upon in news articles. Even so, it 

publish a survey of who worked 
where over the summer. But how do I 
take a fresh look at these worn out 
topics? 

After reading several magazine 
editorials, I found that they are often 
about a subject which appears as a 
news article in that same issue. So, 
taking that approach, I could write 
about last year's Engineer's Week 
since that's the focus of this issue, 
and congratulate Kim, the Engineer
ing Queen, or, I could write about the 

thttnrial 
must be a limited use. 

The biggest question encountered 
when faced with that blank piece of 
paper is - What do I write about? 

Up until now, it has always been: 
"Here, do an article on this," or 
"Interview him," or "Cover this 
seminar. Now, I realize more 
thought goes into answering that 
question than blindly picking 
something out of a hat. In deciding 
what to write, the readership must be 
considered. Since most of the readers 
are students I could dust off the old 
cliches and applaud the start of a new 
school year. I could welcome 
everyone back and write about the 
big events to look forward to, such as 
Physics 124, the EIT, job interviews 
and Engineer's Week. Another 
possibility is "How I Spent My 
Summer Vacation," and I could 

renovation funds that have finally 
been appropriated the College of 
Engineering and about the hard 
work of several people to get those ap
propriations. But I've decided these 
subjects are sufficiently covered and, 
therefore, don't need any further 
comment. 

Once a topic has been chosen, all 
that's left to do is to research and 
write. That's not quite so simple. 
Although the researching takes a lit
tle time, the hard part is actually star
ting the writing. How do I begin? An 
unusual angle or aspect is always a 
good way to start; something to catch 
the eye and interest of the reader. 

There! Now that all of my 
questions have been answered about 
editorials, all that needs to be done is 
to write one. But I'll save that for 
another time. 

shamrock 
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COLLEGE OF ENGINEERING 
GETS RENOVATION FUNDS 
By Jim Pulcrano 

The College of Engineering at UMC 
has finally been appropriated the 
renovation funds it has sought for 
some time now. It was a long, uphill 
battle fought by many different peo
ple. All that work has now been 
rewarded. 

Beginning with the rejection by the 
Coordinating Board for Higher 
Education of the $28,500 planning 
funds, things did not look good for 
the renovation work. Then due to dis
agreement by the legislators on cer
tain prison funds Governor Teasdale 
called a special session of the 
Missouri legislature to reconsider the 
Capital Appropriations Bill. Here 
Senator Welliver of Columbia 
proposed that the $28,500 planning 
funds for the Engineering Building 
be added. The nine other members of 
th e Senate Appropriations Com
mittee had no objections. The bill 
was then passed by the Senate and the 
planning funds were in existence. 

The next struggle was to get the ap
proximately $1.9 million actually 
needed for the renovation work. In 
the University of Missouri's 1978-79 
Appropriations Request for 
Operations and Capital, the $1,-

871,500 request for renovation funds 
was given fairly high priority. The 
Coordinating Board for Higher 
Education drew up their list of 
recommendations and the renovation 
funds were included. However, when 
the CBHE Capital Appropriation 
Recommendations got to Governor 
Teasdale, he failed to approve our 
engineering renovation funds. The 
remainder of the bill was sent on to 
the Missouri legislature. 

At that time James E. (Bud) 
Moulder , President of the Alumni 
Association, talked with Represen
tative L. J. Baker (Democrat) about 
the situation in the UMC Engineering 
Building. Representative Baker, 
whose district includes Moberly , 

Chariton and parts of Randolph 
County, brought the request for 
renovation funds up before the 
Missouri House of Representatives. A 
House Capital Improvements Sub
committee, consisting of Rep. Bak
er, Rep. Jim Mathewson 
(Democrat-Pettis County), and Rep. 
George K. Hoblitzelle (Rep.-St. 
Louis County), was formed to study 
the request. 

A group which included Bud 
Moulder, B. D. Simon, Paul Doll, and 
Dean William R. Kimel made a 
presentation before the subcom
mittee. The subcommittee 
recommended that the renovation 
funds be added to the Capital Ap
propriations Bill. A full House com
mittee approved it and the House 
passed HB1012 by a vote of 144-1, 
with 18 absentees. 

During the time when the bill was 
going through the Missouri 
legislature, that group of four men 
had literature sent to hopefully help
ful people, including parents of 
Engineering students. Literature was 
sent, on Rep. Baker's advice, to 
various legislators at appropriate 

Wall-Civil Engineering. 

times. 
The night that the Senate com

mittee con s idered the bill, Rep. 
Baker and the men who had made the 
presentation before the House Sub
committee, sat in on the Senate 
hearings to keep track of the bill. 
They knew that if the renovation 
funds were somehow dropped from 
the bill that it would be very difficult 
to get them added in again. However, 
the funds were never thrown out and 
the Capital Appropriations Bill was 
finally passed. 

The amount that was appropriated 
for the renovation of the Engineering 
Building is $1,871,500. Though by 
one opinion that amount is probably 
only 40% of what is actually needed, 
these funds will accomplish much. 

A floor is to be built over the north 
and south bays in the Mechanical 
Engineering laboratory. Also the bay 
area in the Chemical Engineering 
laboratory will be floored over. The 
new Mechanical Engineering upper 
bay will be finished, while the north 
ME upper bay will remain un
finished, awaiting future funds. 

The Civil Engineering area (the old 

shamrock 



Classroom in need of renovation. 

Mechanic Arts building) of the 
Engineering Building will undergo 
general overall interior remodeling. 
One large classroom will be divided 
into sorely needed office space. 
Deficient walls will be replaced. 
Ceilings will be improved. Paint and 
varnish will be applied where 
necessary along with other general 

maintenance articles. A lounge for all 
Engineering students will be incor
porated into the Civil Engineering 
area. A new sanitary laboratory will 
be set up. The Civil Engineering 
laboratories will be changed to afford 
better utilization of these facilities. 

It had been hoped that a new roof 
and a second floor cou Id be added to 

the CE area. Upon examination 
though, it was found that the existing 
foundation would not withstand the 
additional load. That same situation 
was experienced in connection with 
the Engineering annex foundation. It 
had been proposed that the Engineer
ing Library be expanded but the 
weak foundation killed that idea. 

The two men who drew up the 
architectural plans were Allan 
Selders and William Keeme of 
Neville-Sharp-Simon Architects. The 
consulting Engineer is William 
Cassell of Kansas City. Bids for the 
contractor will hopefully go out not 
later than this December or January. 

It now looks like some badly need
ed changes will come to the UMC 
Engineering Building. It took a lot of 
hard work and long hours by many 
people to get the funds necessary for 
those changes. Faculty, parents, 
students, administration and 
legislators should all be con
gratulated for what they have done 
for UMC Engineering. 

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

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 

. Please send me the helpful Asphalt Institute Library. Which I CL -~l
•,iute I....., "/1. College Park. Maryland 20740 

understand is absolutely free. Thanks, friends. 
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Monica Waters Kristy Helt 

Vicki Bartnett Judy Patton 

Queen Kim Grice 
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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-B530, 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. 



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

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

Denver 
Da llas 

Orlando 

San Francisco 
New York 
Washington, D.C. 

Engineers Architects Planners 

Booker Assoc iates, Inc. 
1139 Olive St . St . Louis, Mo. 63101 
Lexington , Kentucky Washington , D.C. 

Burns& 
MG>onnell 
Enq 11,ccrs Arc ti ,tccts • Cun:-111!;1n 1:-

Complete Architectural 

& 

Engineering Services 

816 333 4375 
P.O. Box 173 Kansas City, Missouri 64141 

Consult ing Engi neen land Surveyors 
Sewe r - Water - Roods • Subdivisions 

Test ing l a boratory 

Soils . Concrete - Wate r- Wastewate r • Air 

1113 Foy S1 . Columbia, Mo. 314-449-2646 

GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 

LANDSCAPE ARCHITECTS / PLANNERS 
15 W 10TH ST I KANSAS CITY I MO 64 105 

TELEPHONE 816/421 -1300 

H3 H~~s~l~~g ~ng~~~~~IN, INC. 

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

ENVIRONMENT 
INDUSTRY 

MUNICIPAL 
AIRPORT 

SOLID WASTE 

HOWARD NEEDLES 
TAMMEN & BERGENDOFF 

HNTB 
ARCHIT E CTS E NGINEER S PLANNERS 
OFFIC E S IN PRINC IPAL U .S . CIT IES & 
OVER SEAS 1 805GRANO A V E .. KANSAS 
CITY , MO. 64108 P H: 816 47 4 -4900 

Wm. H. Klingner & 
A11ociatH 

PI0PISIIONAL INOINIIIS 
l,eclellal,. In 

Droln•1•, L.,.M District Ofld Munlclp•I Werk 
Woi.twerh, S.wo1•, Stl'Mf t,,.p,e••"'••t 

617 IIOADWAY QUINCY, ILL. 62J01 
"'-22,-WJ 

Tile C. W. Nofliarer Coap,1ay 
Petroleum; Chemical, Qaaollne 
From Coal and Petrochemical: 

En11lnHrln11 and Eeonomlea 
Procurement and Supe"lalon 

Jl7 I. 1Jr4 It. P.O. a.. 7121 
•-- City, ■e. ft. (Ill) 31S-ICII 

■ !~~~!\L!rs .1l9ecr;: 
Incorporated 

• UI YlltO NM [ NUl ENGIIU( II NG • 1NDll5l 1t l• l WASUS ENClfllCUING 
• CO MPlt(HlN SIY( & UIIBAN P'lA NNINC • CO MMUNtC,1, HQ NS U.GtNH I ING 

UII Ol t" Strttl. SI. Louis. Mo. '3102 ) U1231-!Hi93 
Da,ron~ Stach Ho,,rta • ~no, .,llt ltMt\\tl' 

Andt• ~on Soul ~ ( ~rohna 

I 
Sverdrup & Parcel 

Svardraap and Associates, Inc. 
6CX) N o rth 12th B oulevard 
St Lo, .. 11s , Missou ri 63101 

• DESIGN 

• PLANNING 

CONSUL TING ENGINEERS 

ZURHEIDE-HERRMANN, INC. 

CONSULTING ENGINEERS 
COMPLETE ENGINEERING SEIVIC!ES 

MUNICIPAL 

INDUSTRIAL 

INSTITUTIONAL 
4333 W . CLAYTON AVE ., ST . LOUIS, MO. 

PROFESSIONAL 
DIRECTORY 



GASOHOL 
Using Alcohol as a Fuel 

"Gasohol" is a term used in recent 
years to refer to a fuel blend of 
alcohol, usually ethanol , and gas
oline. This is a result of the in
creasing demand for oil and gas 
products. With finite supplies of oil 
and limited technology to obtain 
those supplies, research into the use 
of both methanol and ethanol as 
fuels, alone or mixed with gasoline, 
has increased. 

Using alcohol blended with gas
oline is not a new idea. As far back as 
the l 930's the concept was being ex
plored and many of the same 
problems encountered then are rele
vant today. 

One potential problem is its 
feasibility with present technology in 
engines. The internal combustion 
engine was designed for use with gas
oline. But will it work with alcohol? 
Testing found that using pure 
methanol in a combustion engine can 
actually increase the engine's ef
ficiency and give generally superior 
power, but it will create emission 
problems. Gas turbines can also use 
methanol with only minor changes, 
but emissions will still be a problem. 
Using a mixture of methanol and gas
oline will create essentially no 
technical problems with engines and , 
depending on the end use, ad
justments may not be necessary at all. 
The emissions are a problem that will 
have to be dealt with separately. 

This emission problem results 
from the fact that alcohols contain an 
-OH group, whereas gasoline is only a 
mixture of hydrocarbons. Poor car
buretion of any fuel containing 
alcohols results in aldehyde 
em1ss10ns and aldehydes will form 
acids when oxidized. So some sort of 
emissions control will be necessary. 

As a result of using an 
alcohol/gasoline fuel mixture, a 

potential separation problem exists. 
The addition of any water at all will 
cause the mixture to separate, leaving 
an aqueou s layer on the bottom of the 
tank. The lighter the alcohol, the less 
wate r is needed to cause separation. 
Less than 1 % water in a methanol 
mixture will cause separation. In 
colde r climates, the possibility of in
troducing moisture is extremely great 
and therefore, a major problem. 
However, this can be compensated 
for by the addition of blending agents 
which prevent separation. Benzene 
and toluene work satisfactorily as 
blending agents. 

Ultimately, the question of com
mercializing alcohol fuels boils down 
to economics. The cost of producing 
methanol and ethanol as fuel ad
ditives is prohibitive. Even though 
large amounts of methanol and 
ethanol are currently being produced 
for the chemical market, the supplies 
are not nearly enough to be used as a 
fuel additive also. At the present, 
most ethanol is produced from 
petroleum products (about 93%) and 
almost all methanol is obtained from 
natural gas. This defeats the whole 

purpose of trying to find a fuel ad
ditive for gasoline. However, 
methanol and ethanol can be made 
from non-petroleum sources. The 
major source of methanol is coal. It is 
a by-product of gasification processes. 
Methanol can also be made from 
wood, agricultural residues and solid 
wastes. Ethanol is produced by 
fermentation of vegetable material. 

However, all of these non-petroleum 
sources of alcohols are uneconomical 
compared to the cost of gasoline. 

However, alcohol/gasoline fuels 
can be economical on a local scale. 
For instance, in semi-tropical 
climates such as Brazil, 
ethanol / gasoline blends can be 
successfully used, and have been for 
years, b e cause no separation 
problems occur. In Nebraska, surplus 
corn is used to produce ethanol 
which is then blended with gasoline 
and used in government cars. This 
project is the source of the term 
"gasohol". But as long as present 
economics dictate gasoline usage, 
alcohol fuels will remain only one 
fuel alternative. 

FUEL COST (1977 dollars) / MILLION BTU 

Gasoline 

Methanol 

Ethanol 

(from coal) 

(from fermentation) 

$3.50 

$5.25 - $8. 78 

$13.20 - $17.10 
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SCHOLARSHIPS 

James S. Rollins Scholarship 
Paula J. Galloway 

M. P. Weinbach Memorial Prize in 
Electrical Engineering 

William M. Turpin 
Joe B. Butler Memorial Award 
of MSPE 

Michael S. Sharp 
Alcoa Foundation Engineering 
Scholarship 

David J. Thum 
Patricia A. Brown 

Black and Veatch 
James E. Crain 
Gary R. Mueller 
Michael W. Sexton 
John R. Cochran 
David A. Borgelt 

Caterpillar Tractor Engineering 
Scholarship 

Rita R. Sawyer 
Anthony G. Fischer 
Robert A. Darnel I 

Christian and Clara Kincaid Meier 
Scholarship in Electrical 
Engineering 

Dale C. Morris 
Dean E. J. McCaustland 
Scholarship 

Mark S. Tamasi 
Engineering Faculty Wives 

A Ian M. Braaten 
Epple Scholarship in Civil 
Engineering 

Janice Freund Sexauer 
Engineering Scholarship Fund 

Douglas Pickett 
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General Motors 
Douglas J. Warrens 
Cynthia A. Thessen 
Michael H. Gibstine 
M. Alan Fellwock 
Michael R. Woods 
John W. Wolfe 
Leslie L. Chappell 
Gregory E . Carroll 

Glen and Elma Hopkins Scholar
ship in Civil Engineering 

Robert C. Beck 
John and Mary Lockwood 
Scholarship 

Robert D. Banning 
John R. Slay, Jr. Engineering 

Donald L. Potter 
Kenneth A. Sudduth 

Wes tern Electric Engineering 
Freshman Scholarship 

David Baldwin 
Todd Owsley 

Consulting Engineer's Council 
of Missouri 

Sabrina Slaughter 
Booker/ Moulder Freshman 
Engineering 

Cynthia McCrary 
Theon Grojean, Jr. 
Thomas Ziaja 

Caterpillar Tractor Company 
Engineering Freshman 
Scholarship 

Scotty DeClue 
Steven Gegg 
James Powell 
Robert Tolley 

Forest S. Lyman Scholarship 
Elizabeth Oswald 

Dwayne C. Smith Memorial 
Scholarship 

Barrie Hall 
Gladys C. and C. Myron Lytle 
Scholarship 

Keith Buckner 
Paul Bunch 
Nancy Clore 
Alan Fisher 
Phillip Greene 
Steven Halter 
Steven Hoshor 
David Kehn 
Kenneth Law 
Mary Lewis 
Cynthia McCubbin 
Kenton Rubach 
John Sims 
Douglas Wilson 

Robert L. Tatum Scholarship 
Sandra Angell 
Robin Hagerty 
David Hold e r 
Kevin Jones 
David Martin 
Jeffrey Scruggs 
Peter Weigel 
Andrew Workman 

1.0. Royse Scholarship in 
Engineering 

Michael Brown 
Bradley DeSelms 
Elsa Johnson 

James L. Hamilton Memorial 
Scholarship 

Elizabeth Astroth 
Brian Blosser 
David Cook 
Joel Elmer 
Dianne Muller 

3M Company 
Teresa E. Wombles 
Rodney D. Lair 
David L. Jeffreys 
Kenneth C. Haney 
Carl D. Drewel 
Brian L. Butler 

Charles J. Miller Engineering 
Freshman Scholarship 

Ro y Huff 
Gary Wisch 

Women in Construction of Greater 
Kansas City 

Morris S. Thompson 
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Engineering Alumni Scholarship 
Edward N. Whitehead 
Lyle E. Wallis 
Elton G. Rehmert 
Michael R. Mulherin 
Steven W. Moore 
Ali R. Mirsepassi 
Robert B. Martin 
Terry D. Kottwitz 
David R. Jackson 
Paula J. Galloway 
Vicky L. Freivogel 
Michael W. Ellis 
Daniel M. Dasho 
Steven C. Borgelt 
Paul A. Aegerter, Jr. 

Engineers Wives Auxiliary of 
St. Louis Chapter MSPE 

Steven T. Smart 
Engineering Development Gifts 

Margaret M. Burns 
Catherine L. Mueller 
James K. Werst 
Carolyn Ellis 

Engineering Development Fund 
Wayne S. Amptmann 
Jean B. Babcock 
Robert D. Banning 
Leslie Chappell 
Joseph S. Fellin 
John M. Gladden 
Sara K. Jones 
James J. Merlo 
Karen L. Miller 
Michael R. Mulherin 
Blake Ragsdell 
Scott T. Ramsey 
Deborah Reeder 
Gregory Ringkamp 
Cheryl A. Rys 
Curtis E. Stepanek 
Mark S. Vantrease 
James Chura 
Richard T. Feld 
Michael Gruender 
Michael A. Huddle 
Daniel Jones 
Andrew M. Solomon 

C. W. LaPierre Scholarship 
Gerald Clevenger 
Paul Fancher 
Donald Herman, Jr. 
Marsha Manzey 
David Mathon 
Craig Meyer 
Charles Shine 

October 1978 

Engineering Minority Scholarship 
Carl A. Arizpe 
Phillip D. Barrett 
Charles A. Bryan 
Michael L. Clayton 
Roberto Lozano 
Louis A. Madrid 
Michael E. Melton 
Timothy D. Morales 
Alfonzie Stepney 
Elvester Welch 
Perry Young 

Engineering Freshman Minority 
Scholarship 

Ronald Braxton 
Felicia Prewitt 
Kerwin Singleton 
Arnette Storey 
Michael Webster 
Nathan Wolff 

Caterpillar Tractor Engineering 
Sophomore Scholarship 

Kirke E. Castle 
Thomas A. Costello 
Michael J. Dunham 
Jon M. Knight 
Lesa A. Luebbering 
Scott A. McFarland 
Devin D. Mosier 
Greg G. Ringkamp 
Clifford M. Robinson 
Paul D. Smith 
Linda J. Swofford 
Daniel J. Yates 

Lionel 0. Schott Memorial 
Engineering Scholarship 

Julie E. Blair 
Larry R. Kremer 
Allen S. Lasater 
Robert L. Stockein, II 
Gregg N. Clizer 

James E. Kunkler Scholarship 
Candy Brown 
William Gregg 
Dean Hildenbrand 
Cynthia King 
Michael Pickett 
Terry Stephenson 

Chauncey M. Saville Engineering 
Scholarship 

Laura Miller 
Stephen Schimke 
Mark Wall 
Randal Perisho 

FULBRIGHT-HAYS 
SCHOLAR 

The College of Engineering can 
claim the only Fulbright-Hays 
scholar from the University of 
Missouri-Columbia this year. He is 
Gary Lynch, who received his 
master's in electrical engineering 
from UMC in May and also holds a 
bachelor's in mechanical engineering 
from UMC. 

Lynch was one of only two from the 
campus to apply for the prestigious 
awards. It's quite unusual for an 
engineer to receive a Fulbright-Hays. 
"I think it's because of my language 
facility-one of my undergraduate 
majors was Spanish with a minor in 
German; I've also studied French 
and Russian. The engineering 
curriculum doesn't encourage such 
preparation because it has no 
language requirement. So I used a lot 
of my electives on languages," he 
noted. 

Electrical engineering dept. 
records reveal that Lynch has been an 
excellent student. His application for 
the national competition had to pass 
a campus review committee, a 
national committee in Washington 
and screening committees in Ger
many. The award includes travel, tui
tion, living expenses and a small 
allowance-a total of about $5,000. 

NEW PROFESSORS 

A visiting professor from Ireland, 
Dr. J.M.D. Murphy will be spending 
sabbatical leave at UMC in the elec
trical engineering dept. Murphy, a 
professor of electrical engineering at 
University College, Cork, Ireland, is 
an authority in thyristor motor con
trol. He will be teaching in the power 
engineering area and conducting 
research. 

Mark Virkler, assistant professor of 
civil engineering, received his Ph.D. 
from the University of Virginia, 
Charlottesville, in June of this year. 
He will be teaching in the transporta
tion engineering area. Virkler is 
originally from Richmond, Va., and 
this is his first teaching assignment. 
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1. Of Aaron , Brian , and Colin, only 
one is smart. 
Aaron says truthfully: 

1. If I am not smart, I will not 
pass Physics. 

2. If I am smart, I will pass 
Chemistry. 

Brian says truthfully: 
1. If I am not smart, I will not 

pass Chemistry. 
2. If I am smart, I will pass 

Physics. 
Colin says truthfully: 

2. If I am not smart, I will not 
pass Physics. 

2. If I am smart, I will pass 
Physics. 

If the smart man is the only one to 
pass one particular subject and he is 
also the only one to fail the other sub
ject, which one of the three is smart? 

UI .CALCULATOR 
~ CENTER 

Better purchasing of electronic 
calculators permits us to pass 

the savings to you.* 

... , Hewlett-Packard 
- calculators & accessories 

10°/o 
off 

Ji?nn Texas Instruments 1 0 O/o 
~ calculators & accessories off 

-SHARR Sharp 
calculators & accessories 

5°/o 
off 

UI ■University Book Store 
D ,n rh" bra(jy commons 

* students, faculty, and staff only! 

PONDERABLES 

2. Three views of the same cube are 
shown in Figure 1. As can be seen, 
there is one of five different figures 
on each face shown in these views. A 
little analysis indicates that one of 
these figures must occur twice on the 
cube. However, the owner of the cube 
states: "In each of the three views the 
figure that occurs twice is not on the 
bottom face of the cube." Now only 
one figure can occur twice. Which 
one is it? 

3. In the multiplication problem in 
Figure 2, each letter represents a 
different digit. Which one of the ten 
digits does G represent? 

4. Professor Dimwit's answer key to 
a calculus test was stolen one day dur
ing one of his calculus classes. Only 
three Students - Arthur, Burt, and 
Cobb - had the opportunity to steal 
the answer key. 

□ 

A. Five calculus classes had been 
held in the room that day. 

B. Arthur attended only two of 
the classes. 

C. Burt attended only three of 
the classes. 

D. Cobb attended only four of 
the classes. 

E. The professor conducted only 
three of the classes. 

F. Each of the three students 
attended only two of the professor's 
classes. 

G. No two of the five classes were 
attended by the same group of 
students from the three students un
der suspicion. 

H. Two of the three students, 
who attended one of the professor's 
classes that the third student did not 
attend, were proven innocent. 

Which one stole the answer key? 

Figure 1 

A B C DE 

x F 
G G G G G G 

Figure 2 
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DuPont has given me 
the freedom and variety 

of jobs I just 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, J 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. a TM off 

An Equal Opportunity Employer, 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. 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 
throug-hout 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 
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11ln my first 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. I 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 li mits 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 1 989 8. 

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

An Equal Opportunity Employer, M/ F 



What's it like to be an engineer at IBM? 

Bill Kleinhofer 
BS / Electrical Engineering '72 
University of California, Santa Barbara 
MS/ Electrical Engineering '77 
University of California, Santa Barbara 

"The technical vitality here at IBM is 
attractive for young engineers looking for 
a future. " 

Ric Davis 
BS/ Mechanical Engineering '68 
University of California, Davis 
MBA '76, University of Santa Clara 

" IBM has provided me with all that I've 
desired in an engineering career." 

Evelyn Gratrix 
BS / Electrical Engineering '74 
University of Washington 

"Growth and success in IBM are only 
limited by an individual 's own ambi
tions and ability." 

Homer Dean 
BS / Mechanical Engineering '72 
San Diego State 

" IBM has elevated my responsibilities 
as fast as I was willing and able to 
accept them." 

Doug Brooms 
MS / Mechanical Engineering '72 
Stanford 

"The atmosphere is relaxed and informal, 
quite distinct from the dark suit and tie 
image of IBM. The people as a whole are 
congenial and cooperative." 

Tony Spear 
BS / Electrical Engineering '77 
Purdue University 

"IBM encourages me to challenge the 
accepted ways." 

If you could talk with some of the engineers who have joined us recently, you'd hear some 
good reasons for working at IBM. Our people are given responsibility for projects as soon 
as they can handle it and they have the freedom to carry their projects through to comple
tion . There's a lot of room for personal growth and outstanding opportunity for advance
ment because we make a practice of promoting from within. If you'd like to know more 
about a career in engineering, sign up for an interview at the Place.ment Office, or write: 
I. C. Pfeiffer, Corporate College Relations Manager, IBM Corporation, = __ 
One IBM Plaza, Chicago, IL 60611. = =-=- === ==-=-:-=® 

An Equal Opportunity Employer 

We will be interviewing at the University of Missouri
Columbia, Wednesda~ February 7, 1979. 



ENERGY RESOURCES 

Going, going . .. 

By Cindy Buchanan 

As long as the lights are on and the 
house is warm in the winter and cars 
crowd the streets people will be scep
tical and scoff at the so called energy 
crisis. "There doesn't seem to be an 
energy crisis," they say. But one day 
gasoline will become far too expen
sive and they'll give up their cars in 
favor of public transportation or 
bicycles and they will start wearing 
warmer clothes in the house in the 
winter. And one day the lights will go 
out. 

The lights probably will not go out, 
but the fact still remains that our 
finite energy resources are being con
sumed and people must realize that 
the lights could-one day go out. 

The United states presently con
sumes 35% of world energy. And, 
although the rate of energy growth in 
the U.S. is nearly constant at about 
3%, developing countries, with rapid
ly growing economies, are increasing 
their rate of energy consumption. In
creased energy consumption makes 
the competition for the remaining 
resources keener and the resources 
much more costly. 

It is a question of priorities. Right 
now the priorities are for petroleum 
and natural gas products. About 75% 
of the consumption in the U.S. is oil 
and gas. Yet oil and gas represent 
only 1 % of our resources, which 
makes us very dependent on world 
supplies. At the present, the world's 
fossil fuel reserves equal about 55 x 
10'" Btu, with the world's energy con
sumption at 0.25 x 10'" Btu per year. 
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At this constant rate of consumption, 
these reserves would last 220 years. 
But since the rate of energy consump
tion is not constant and its increase 
can only be estimated, the life expec
tancy of our remaining reserves will 
be less than 220. Twenty, fifty, sixty 
years? Who knows? 

Sure, we don't need all this energy. 
People have lived without steam 
engines, hair dryers, lights and in
door plumbing for several thousand 

process. A Dr. Chauncey Starr, foun
ding president and now vice chair
man of the Electric Power Research 
Institute says, "Expectation of a 
technical miracle is an easy excuse to 
defer a difficult decision." 

That decision is not where to 
channel the funds for research and 
development, but that they need to 
be invested in this type of research in 
the first place. That's where com
munication becomes essential. Peo-

thttnrial 
years and they could do it again. But 
people's very nature of wanting to 
better their habitat would just lead 
them down the road to "progress" 
again. So the question is-will they 
want to give it up? 

However, people needn't give it all 
up if they realize that a consorted ef
fort is needed to efficiently use what 
resources we now have. And they 
need to stop for a moment to realize 
that if new resources and 
technologies are to be economically 
utilized, research, development and 
demonstration need to be im
plemented now. People must be 
made aware that the lead time for the 
construction and commercial im
plementation of these new 
technologies is several years, possibly 
even decades. It's not an overnight 

ple must be made aware that without 
these alternative resources and new 
technologies, even if they are only for 
an interim time period until 
something better is developed, they 
wont have the environment they now 
life in for very long. And it is the 
responsibility of the technical people, 
the engineers, to emphasize the im
portance of these alternatives and to 
bring home the fact that our energy 
resources are finite. Only by 
widespread communication with peo
ple will the government, which is the 
source of allocations, be persuaded to 
invest in increased energy efficiency 
use and new technology research and 
development. Because increasing ef
ficiency and utilizing new technology 
and alternative resources is the only 
way to keep the lights from going out. 
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ENGINEERING 

Changing with a Changing Society 

By John Lewis 

Old habits die hard; particularly 
habits practiced for twenty years or 
so. Not long ago I went to see my 
father at the office where he works. 
For about the last twenty years my 
dad has worked as an engineer for the 
same company. When I walked in his 
office he was working on a problem 
using his old favorite slide rule, in
stead of his new programable 
calculator. When I asked him why, he 
tried to explain that there was a cer
tain magic and mystery in using a 
slide-rule, it was an art, any fool 
could use a calculator. A true artist 
uses a slip-stick. 

In the past twenty years engineer
ing has changed in both industry and 
education. Twenty years ago things 
where a little smaller, and a little 
slower. Mechanical engineers have 
been able to build larger, more 
powerful, and more efficient 
machines. Civil engineers have 
designed better roads to support 
them and larger buildings to house 
them. Chemical engineers keep 
producing newer and more pungent 
materials for use in manufacturing 
and farming. Agricultural engineers 
have used all of the above to develope 
more efficient methods to get more 
out of constantly diminishing farm 
lands. Nuclear engineers have quietly 
been making breakthroughs in 
medicine and power, while industrial 
engineers have had to keep up with 
increased technology and increased 
demand. Then their are the electrical 
engineers. 

It would be impossible to list all 
the changes in the last twenty years in 
any of the industrial areas of 
engineering. But the most visible 
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differences has surely come from 
electrical engineering. The develop
ment of solid state circuitry has in
fluenced all areas of engineering, lan
ding a new degree of accuracy; that 
also happens to be more lightweight 
and runs comparitively cooler. Most 
engineers, and students are thankful 
for these changes, not really savoring 
the idea of a four function calculator 
roughly the same size as the E.E. 
Auditorium. 

Twenty years ago student life was 
different too. The baby boom had yet 
to reach the college-age level. There 
were few, if any, minority students, 
including women. The classes were 
less flexible at U.M.C.; there were 
fewer choices of electives. Some claim 
grades were harder to achieve also. 
With fewer students there was a 
"fierce" competetion for grades and, 
so called, grad inflation was yet un
heard of. It wasn't very long before 
the sixties caught up with college life, 
though. 

In some uncertain order the baby 
boom, rights, the Korean and Viet-

nam wars, and basic "unrest", 
appeared. The typical engineering 
student population, stastically from a 
white upper-middle class 
background, may have been less 
affected by these changes than the 
aforementioned technical advances. 
But that is, at best, an unfair 
generalization. 

The result of twenty years of 
change on the engineering student, 
would also be an unfair generaliza
tion. But one slow but steady change 
is very evident. Engineers are becom
ing more specialized. The course 
structure at U.M.C. has become more 
liberal to allow for this specializa
tion. It seems odd that as industry ex
pands it creates the need for greater 
numbers of specialists. Does this 
mean more and more people are do
ing less and less? 

What ever it means, the engineer
ing students of today will probably be 
part of as many changes as their 
counterparts twenty years before 
were. In the very near future both en
vironmental and consumption issues 
in energy production must be 
answered, my guess is that today's 
engineering students are being train
ed to answer these problems. But in 
the longer term even more impressive 
changes invariably await. 

Engineers have already been ac
tively involved in space exploration, 
most notably in the case of Skylab. 
The Space Shuttle promises to offer 
even more opportunaties of this sort 
for engineers. Many scientists and 
engineers are suggesting efforts to 
colonize the moon and start huge 
space stations. Recent analysis of 
moon rocks and soil, showing large 
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percentages of combined oxygen, 
suggest that it perhaps will be the site 
of the next industrial revolution. In 
twenty years the moon may have in
dustry in Japan shut down, with little 
stickers on everything saying "Made 
on the Moon". If industrialization of 
the moon is to be possible soon low
cost means of transportation between 
there and the earth must be devised. 
Somehow the poetic justice of an in
dependent trucker pulling his rig 
into the "Sea of Tranquility", 
faseinates me. 

Projected figures estimate that in 
twenty years the population should 
almost double. In order to feed all 
these people a lot of things will have 
to change. It could mean the end of 
the community as we know it. Land 
for farming could take precedence 
over living space, forcing the popula
tion to live underground. Entire com
munities could exist beneath thriving 
crops. The practicle problems of a 
project such as this, from an 
engineering point of view, may seem 
insurmountable today. Twenty years 
ago, the same could have been said 
for a pocket calculator. 

What changes will the pocket 
calculator undergo in the next twenty 
years? At least a few people believe 
that electronics, of this nature, are 
going to undergo a true evolution. 
They actually expect computor-like 
machines to develope thought 
processes. Will Teks lnstumm, '51, 
and Hugh Packrd, '67, be in the 
statics class of 1990? Why not? Twen
ty years ago men didn't think women 
would ever be engineers. 

There will probably be a big de
mand for engineers in the fission in
dustry by then. Of course you'd have 
to be pretty good with mass-energy 
balances and magnetic bottle main
tance, or they wouldn't give you a se
cond look. Power loss due to equip
ment malfunction wouldn't be called 
a "blackout" either, but let the 
English department worry about 
that. 

There are some things that won't 
change in the next twenty years. They 
will find a cure for cancer, but not 
the cold. No one will ever discover 
anything that keeps chalk from 

squeeking on blackboards. All classes 
wi II still have their tests on the same 
day. And Aggies will still have 
barnwarmings, but no barns. 

Whatever changes do take place, 
they'll probably happen too fast and 
probably we'll all have problems ad
justing. 

I wouldn't be surprised if someday 
while I'm in my office working a 
problem on my calculator when my 
son, or daughter will ask me why I'm 
using an outmoded instrument. I'll 
try to explain about the art and 
mystery associated with a calculator. 
I wonder, will he understand. 

CALCULATOR 
CENTER 

Better purchasing of electronic 
calculators permits us to pass 

the savings to you.* 

Hewlett-Packard 
calculators & accessories 

Texas Instruments 
calculators & accessories 

Sharp 
calculators & accessories 

10% 
off 

10% 
off 

5% 
off 

University BCX)k Store 
,n th~ brady commons 

* students, faculty, and staff only! 



WHAT'S HAPPENING IN RESEARCH 

By Tom Ziaja 

The College of Engineering does 
research in many areas, including the 
medical profession, health care 
tech no logy, and research for the 
benefit of industry in general. 

This research provides teaching 
programs where students have the 
chance to apply what they have learn
ed and to learn techniques in 
research. 

The following are some recent and 
current projects in Industrial 
Engineering and Bioengineering. 

Hospital Information Systems 
Project 

The University of Mis
souri-Columbia, Health Services 
Research Center/Health Care 
Technology Center (HSRC/HCTC), is 
working with the American Hospital 
Association in developing guidelines 
and an information base which will 
help hospital directors select the best 
suited information systems for their 
hospitals. The results of this effort 
will be to assist a hospital manager in 
determing if there is a need for a 
hospital information system, and if 
so will let him know what is 
available. It will also assist him in 
determining the system that will suf
fice at the lowest cost. 

The efforts will be carried out in 
three different phases. First, a survey 
of all member AHA hospitals will be 
made. This will determine the 
current usage of hospital information 
systems in those hospitals. Also, it 
will collect information on the per
formance and cost measures of these 
information system components. 
Essentially, they will find out what is 
out there now and what is available. 
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The second phase will result in the 
production of a procedural hand
book, designed to provide hospital 
managers with guidelines on deter
mining a need, evaluating alter
natives, and selecting hospital infor
mation system components. This will 
be accomplished through on-the-site 
surveys and the assemblage or proven 
approaches. 

The third phase will produce a 
catalog of information systems, with 
information on performance, costs of 
the components available and sites in 
which these components are in use. 
This will be compiled from a survey 
of vendors, and results from phases 
one and two. The catalog will be a 
hardback publication, eventually go
ing into an interactive computerized 
catalog. 

At the conclusion, efforts will be 
directed towards assuring the ongo
ing updating and maintenance of 
these systems. Dr. Michael Leonard is 
directing this project. 

Business and Industry Productivity 
Center 

The Industrial Engineering 
department is involved in assisting 
companies in technical areas. This is 
done through the University of 
Missouri-University Business 
Development Centers (UBDC), 
located at all four campuses. A 
business can obtain technical 
assistance in many areffthrough this 
program. 

The IE department here will 
provide assistance in the problems a 
business may have. Besides helping 
the business-person with his or her 
problems, it will also give students a 

chance to apply what they have learn
ed, and to learn methods of problem 
solving. 

One function IE performs is to use 
techniques of economic analysis to 
determine the best alternative when 
trying to decide whether to buy or to 
lease, invest in automated or hand 
operated equipment, etc. Work stan
dards are set up and time standards 
established for various jobs. 

An evaluation of physical facilities 
to maximize storage, work space 
design to maximize efficiency and 
designing for human use are all 
methods used to help the small 
business. Also, quality control and in
ventory control are developed to the 
best benefit of the company. 

If a small business encounters 
troubles, it usually lacks the 
resources to hire expert assistance. By 
contacting the center, they can 
receive expert technical advice from 
the faculty, and problem solving by 
the students. Dr. Owen Miller is 
directing this project in Industrial 
Engineering. 

Computed Tomography Evaluation 

Computed tomography is used in 
the medical profession to view a cross 
section of the head or body. X-rays 
are passed through various tissues at 
many different angles. A computer 
then reconstructs an image which is a 
cross-sectional picture. 

When a hospital wants to purchase 
one, however, they must submit an 
application to a designated health 
planning agency. This is done to 
assure that there are a sufficient 
number of scanners to meet the needs 
of the population, and keep duplica-
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tion at a minimum. Since the cost of a 
scanner usually is very high, duplica
tion can result in unnecessarily high 
medical costs. 

This type of legislation is seen by 
some as unnecessary. The intent of 
the project is to evaluate the com
puter tomography scanner, and to 
test the following assumptions which 
has not been tested before. The 
results will be used to establish a 
minimum utilization standard. 

At some point, the scanner is being 
used sufficiently to warrant a second 
scanner. At what point this occurs 
has never been determined before. 
This project measured the elements 
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of the scanning process and the 
different things that affect utilization 
of the scanner. 

At three different sites, data collec
tors observed a scanning process for 
three weeks. They used stop-watches 
to record the time needed to prepare 
the patient, adjust the scanner, do 
the actual scanning, remove the 
patient, and various other steps and 
procedures. In addition, they record
ed these patient parameters; whether 
it was a head or body scan, the 
number of images taken, and 
whether it was an adult or child 
patient. 

The times for these steps were then 
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separated into machine idle time and 
actual usage time of the machine. 
Then these times were compared for 
the patient parameters, and it was 
concluded that only the head, body 
scan made a difference in utilization. 

Also taken into account as to 
utilization was scheduling efficiency. 

The utilization data thus gathered 
will hopefully be used to influence 
regulations concerning the availabili
ty of CT scanners to the general 
public, and may help answer some of 
the questions concerning cost con
tainment and medical technology. 
Dr. Ronald Enlow and Karen Ehlert 
are involved in this project. 
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THE REFERRAL CENTER: 

An Answer Place 

By John Dumont 

Question: What are earthworms 
good for? Answer: The Industrial 
and Technical Referral Center 
(ITRC) has discovered they could 
have more uses than just fish bait. 
This is just one of the many varied 
requests the Referral Center handles 
everyday. Initially, you might think 
the ITRC is a crazy research project 
sponsored by the government, but in 
actuality, it handled over 1500 re
quests last year ranging from pratical 
applications of solar energy to help
ing schools, organizations, and 
civilian groups obtain the services of 
faculty members as speakers on a 
wide variety of technical subjects. 
The primary function of ITRC, as 
written in their brochure, is to assist 
in locating the kind of information 
and sources of professional expertise 
needed to improve the present 
methods of operation for industry. 

The ITRC was started in 1967 with 
funds from the federal program, 
State Technical Services, which was 
established under the Johnson ad
ministration. Originally the ITRC 
was known as the Industrial Referral 
Service, but the name was changed in 
1970 because an increasing number 
of technical requests were being 
received from communities and local 
government units rather than ex
clusively from industry. Since its in
ception, the ITRC has been growing 
rapidly as evidenced by the following 
graph, (page 4, Annual Report). The 
Center started out with a supervisor 
and a secretary. Growth necessitated 
the need for a larger staff. 
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Today, the staff consists of Dr. 
William McMahill, Assistant Direc
tor of Continuing Engineering 
Education, Lil Ferrell and Candace 
Louis, Administrative Assistants, 
Karen Hicklin, Librarian, and 
Virginia Nettleton, Coordinator of 
the Energy Management Assistance 
Program. Each staff member has 
specific functions. 

Ms. Nettleton works in cooperation 
with the ITRC as well as with the 
Missouri Department of Natural 
Resources, coordinating energy 
audits of various industries in the 
state. (See accompanying article.) 

Ms. Ferrell and Ms. Louis handle 
the actual requests that come to the 
center through telephone calls and 
letters. The 1977-78 requests are 
listed below by University Extension 
Program categories, shown as percen
tages of the total 1568 requests. 

CATEGORIES % 

Business and Industry 53 
Community Development 13 
Continuing Education 7 
Agriculture 12 
Home Economics 8 
Youth 7 

1400 Number of Requests 
for Assistance per Year 
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From left to right are Karen Hicklin, Pam Allen, Virginia Nettleton, Candace 
Louis, Lil Ferrell and Dr. William McMahill. 

:Business and industry made the 
largest percentage of requests. This 
can be attributed to the origin of the 
center's service as a means for 
technology transfer. A typical exam
ple of cases received by the ITRC 
might be one that was received last 
summer. A Missouri firm solicited 
some information on the latest types 
of lubricants used in wire drawing of 
ferrous metals. The first step is to 
clearly indentify the problem. After 
this has been done to the satisfaction 
of the staff member, a copy of the re
quest is sent to the Technical Infor
mation Center at Linda Hall Library 
in Kansas City, where Dr. Robert 
Shortridge does some initial research 
for pertinent library materials and 
possibly makes some additional 
suggestions. The ITRC also has at its 
disposal, many other resources which 
are termed, "Its resource base." 
These include the Faculty with 
specialized expertise on University 
campuses at Columbia, Kansas City, 
Rolla and St. Louis, professional con
sul tan t s with engineering and 
management expertise, manufac
turers, research and development 
facilities, experiment stations, testing 
laboratories, University of Missouri 
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library system, U.S. Department of 
Commerce, Missouri Division of 
Commerce and Industrial Develop
ment, Federal Information Analysis 
and Data Centers, other federal agen
cies, University Extension Centers, 
Technology Transfer Office, Argonne 
National Laboratories, referral 
systems located in other states. The 
ITRC may also contact referral 
centers similar to our own in some 
other states, as well as The National 
Referral Center in Washington, D.C. 

Once all relevant information is 
obtained, a transmittal letter is sent 
to the client which would include 
references to various textbooks and 
journal articles as well as names of 
persons to contact for additional in
formation. Along with the letter 
some photocopied information which 
might be helpful may be supplied. 
The nature of the program makes it 
necessary to follow up the cases to see 
if the information supplied was 
useful, and if not, or if incomplete, to 
try to find alternative courses of ac
tion. 

The ITRC is funded by the Univer
sity of Missouri Extension Division 
and is supplemented with grants 
from various programs including 

Small Bu s iness Administration 
(SBA) and Economic Development 
Administration (EDA). Most of the 
grants are earmarked for small 
business, because small businesses 
lack the facilities or staff to conduct 
comprehensive research needed to 
improve the technology related to 
their business. 

Because many of ITRC's requests 
are similar, it maintains a library 
containing technical material not 
easily accessible or not available for 
loan at other information centers or 
libraries. Cassettes and videotapes, 
along with books and 'packages' of in
formation, are available free of 
charge. Karen Hicklin, part-time 
librarian, keeps everything organiz
ed, so the material collected from 
various cases can be used over and 
over again. 

Like other university programs, 
the Industrial and Technical Referral 
Center does not receive advertising 
dollars, so it must rely on Extension 
personnel and word-of-mouth to tell 
of its programs. Dr. McMahill 
emphasized that students, especially 
engineering students, need to look on 
the university and particularly the 
ITRC as their own resource base 
when trying to solve problems in in
dustry. To the many of you already in 
industry, the ITRC or centers like it 
is just a phone call away. 
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EMAP-ENERGY MANAGEMENT ASSISTANCE PROGRAM 

Missouri, in one of its efforts to 
curtail energy consumption, has 
developed a program under the 
Department of Natural Resources, 
which assists energy managers of 
schools, hospitals, government, and 
industrial facilities conserve energy. 
They accomplish this by giving "on
sight" audits and expert advice to 
companies on how to improve energy 
practices throughout their operation. 
The Energy Management Assistance 
Program (EMAP) as it is called, is a 
free service to Missourians. Virginia 
Nettleton, the program coordinator, 
assists the client in following the 
procedure. 

The first thing a client must do is 
contact the Department of Natural 
Resources (DNR) energy program 
and ask for an energy conservation 
checklist. This checklist is used to 
record information on the facility's 

energy consumption and energy 
cost. There are also other forms re
questing general information, i.e. 
size and types of energy systems 
related to the particular facility. The 
second phase of the program involves 
scheduling an 'energy auditor' who is 
a volunteer recruited from major in
dustries, businesses, universities, 
utility companies and engineering 
firms across the state. This energy 
auditor makes an on-sight inspection 
of the facility. Along with having 
special expertise in the type of facility 
requesting the audit, the auditor 
armed with forms filled out by the 
company, will make an inspection 
during the visit, the auditor will 
check the HV AC systems, lighting, 
water heating, energy consuming 
equipment, and general energy con
sumption practices. After completing 
the actual inspection, he will consult 

CLEAN AIR--- A mat,ter of economics 
By Laura Miller 

Back in 1970 when the Clean Air 
Act was incorporated into law, large 
companies groaned over the stringent 
standards of pollution emissions 
allowances. The newest addition to 
the artillary of environmental laws is 
the August 4, 1977 clean air bill that 
once again binds the hands of 
business. 

As outlined in the legislation, en
vironmentalists managed in getting 
most of their long range goals passed. 
Industry was granted extensions in 
deadlines for meeting these goals. 
The result: The fight between the en
vironmentalists and industry will 
still continue-only at a slower pace 
than the first clean air bill called for. 

Attention in the bill was focused on 
the automobile standards. The 
Chrysler Corporation estimated that 
new regulatory anti-pollution will in
crease the price of a car $300 and 
decrease the gas mileage two miles 
per gallon. A far more reaching effect 
from the bill, however, is not the 

price of a car, but the deeper costs at
tached to a second phase of the 
bill-the regulations of power plants 
and other industries. 

The clean air bill will require all 
coal burning industries (built after 
1971) to install "stack scrubbers" to 
remove excess sulfur dioxide that is 
emitted from burning impure coal. 
Stack scrubbers operate by spraying 
water into the discharged gases, and 
allowing the gas to filter out into a 
quicksand-like sludge. 

Stack scrubbers are not cheap. 
They would cost the American in
dustries six billion dollars just to in
stall. Costs of operating stack 
scrubbers costs about 5 mils/kilowatt 
hour (1975 dollars). The long run in
cremental cost of the electricity that 
is passed onto the consumer is es
timated to be seven times as high. 
These figures translate into the 
average homeowner paying several 
HUNDRED dollars more annually in 
electric bills, in ADDITION to the in-

with the company to determine the 
areas in which energy efficient im
provements can be made. He will 
provide a followup list of recommen
dations for low-cost and TIO cost im
provements, as well as tl10se which 
require capital investment. 

There is no obligation to follow all 
or any of the recomrnendations 
received from the auditor. All that is 
asked is to complete a questionnaire 
and send it to the Department of 
Natural Resources. 

If any of the recommendations are 
acted upon, the DNR hopes the com
pany will provide follow-up data on 
the energy and dollar savings achiev
ed. 

With energy conservation being an 
increasing concern in industry, 
knowing about EMAP can only help 
you. 

direct cost of manufactured goods 
that rely on coal and electricity. 

If stack scrubbing of sulfur is so 
costly, why bother with the expense? 
It is because sulfur is so dangerous. 
Sulfur combines with atmospheric 
oxygen to form sulfur dioxide (S0 2). 
Sulfur dioxide then combines with 
rain water to form sulfuric acid 
(H2 S04). And when acid is in
troduced to the atmosphere, the pH 
of the environment is altered. 

What does pH have to do with the 
environment? First of all, the natural 
level for the environment is 5.6 pH. A 
decrease in the pH to 4.6 is a tenfold 
increase in acidity. Rainfall in the 
northeast has changed the pH to 4.1. 
This is acidic enough for the acid to 
react with limestone in marble 
buildings-which has caused slight 
corrosion. This is already happening 
in both the United States and in 
Europe. Imagine what will happen to 
US if we let the sulfur problem get 
much more out of hand! 





Many people do not know how 
beneficial an engineering degree can 
be when it comes to applying for 
Medical School. Probably because 
they do not know that medical 
schools accept pre-degrees other than 
biology and chemistry. In fact, the 
U niversity of Missouri Medical 
School accepts anything from 
religion lo engineering. Just last year 
the president of the fourth-year 
medical student class at UMMC earn
ed a Ph.D. in engineering before 
entering medical school. So, for 
freshmen and sophomores interested 
in medical school, there is still time 
lo get prepared to apply and also to 

ENGINEERING: 

get your engineering degree in 126 
hours. A friend of mine, Ken Barkett, 
is a third-year medical student with 
an electrical engineering degree. Ken 
helped me understand what an un
dergraduate engineer needs to take 
care of before considering applica
tion to medical school. Specifically, 
these needs are who does one talk to 
for advice, alterations and helpful 
courses in the engineering curricula, 
preparation for the Medical College 
Admissions Test (MCAT), letters of 
recommendation and sending 
applications. 

The best person for an engineer lo 
talk lo about medical school is Jack 

Morgan, Assistant Dean of Engineer
ing. Dean Morgan counsels 2-3 new 
students each year who are con
sidering application to medical 
school. This is far fewer than the 
hundreds of students which the Arts 
and Science nean has to counsel. So 
Dean Morgan, although a very busy 
man, can afford to spend a little more 
time and be more personal with these 
students. This enables him to help 
the individual student set-up a 
schedule which will be the most 

beneficial. 
Since the number of students that 

get into medical school is limited, 
competition is voracious. Attempting 

A UNIQUE PRE-DEGREE FOR MEDICAL SCHOOL 
By Curtis Hatchitt 
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to get admitted becomes a game in 
which every little bit helps. There are 
a couple of books at the book store 
which help prepare one for the 
MCAT and for writing applications to 
medical school. They are HOW TO 
PREPARE FOR THE NEW MCAT, 
by Hugo Seibel and Kenneth E. 
Guyer; and BARRON'S GUIDE TO 
MEDICAL, DENTAL AND ALLIED 
HEALTH SCIENCE CAREERS. 
Each book costs about six dollars and 
both are published by the Barron 
Educational Series. To really be 
ready for this test it is a good idea to 
take it by the end of your junior year 
having just finished biology, genetics, 
and biochemistry. Then if you do not 
do as well as you would have liked to, 
you can take it again before you 
graduate from engineering. 
Engineers are especially well 
equipped for the physics and data 
analysis sections of the MCAT. But 
the section that engi11eers usually 
have the most trouble with is reading 
comprehension. Ken suggests picking 
up a word roots course to help in this 
area. Applications for taking the 
MCAT are available in room M-222 of 
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the UMC Medical School. 
One should start writing schools 

for admission applications at the 
same time he/ she begins to prepare 
for the MCAT. You have to be sure to 
write the American Medical College 
Application Service (AAMC) because 
most medical schools require an 
application through this service. It is 
best to apply to more than one or two 
medical schools. This is because so 
few are asked to be interviewed and 
even fewer are accepted. One of the 
most important parts of the applica
tion is the reference letter. This is 
where being an engineer helps. Dean 
Morgan can afford to write a more 
personal letter than the Dean of Arts 
and Science because he does not have 
to write as many. In addition to a 
letter from the Assistant Dean, it is 
good to have one from two professors 
in engineering, one from a professor 
not involved in engineering, and one 
from a professional not in academics. 
The one thing to remember is go for 
quality not quantity. Ask people who 
you know can write well and will give 
you good recommendations. If you 
are asked to be interviewed after your 
application has been reviewed, your 
experience from interviews within 
the engineering placement service 
can be very valuable. But the most 
valuable part of having an engineer
ing degree when applying for medical 
school is knowing that if you are not 
accepted you know you can go into 
the engineering business and get a 
good job. 

As one would expect, some 
alterations have to be made in the 
schedule of courses. There are some 
areas in humanistic studies that are 
more preferable than others. When I 
talked to Ken he emphasized the fact 
that one should take courses they 
like, because if you like the courses 
you will probably get better grades. 
But Ken also said that a wide variety 
of courses help a lot. Admission 
boards like to see well-rounded, well
read, unique people. So try to take 
some art, literature, psychology, 
sociology, etc. Some technical elec
tives ·are also sacrificed for the pur-
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Third-year medical student Ken Barkett. 

pose of preparation for the MCA T. 
Just about the only things engineers 
take that can be helpful for the 
MCA T are math and chemistry. And 
we tend to over-do it on the math and 
under-do it on the chemistry. The 
only change that can be made with 
the math is to get out of differential 
equations and into a statistics course. 
Instead of taking Chemistry 5 is it 
best to take the Chemistry 11 and 12 
inorganic series. The Chemistry 11 
and 12 series is a little more in depth 
than Chemistry 5, and consequently 
also a little harder. This would seem 
quite a challenge because of all the 
other biology and chemistry pre-med 
freaks in there gunning like the 
world is going to end tomorrow. But 
nooooo! If you really want to be on 
top of the chemistry scene, you 
should take at least three more 
classes with these cutthroats; two 
organic lectures and preferably two 
organic labs. Now, while doing all of 
this there are some areas of biological 
science that must be penetrated. The 
minimum would be one biology and 
one genetics course. But Ken told me 
that the ideal way to go about this 
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would be to stock up on the biology, 
genetics, and organic chemistry and 
to take at least one of the following: 
embryology, hystology, comparative 
anatomy, physiology, microbiology, 
or biochemistry. Enough of this 
cookbook stuff. Let's talk about how 
engineering courses relate to some 
biological functions. Besides the 
things we can use everyday, basic 
math, statics, dynamics, and fluids , 
there are specific areas of medicine 
which adapt nicely with specific dis
ciplines of engineering. Such as, 
mechanical engineers can identify 
with the workings of joints and 
bones. Chemical engineers can quick
ly understand body processes and 
physiological functions. Probably the 
best, according to Ken, is bio
engineering. a division of electrical 
engineering. Since Ken is a graduate 
of the E.E. department, I can unders
tand his bias. Anyway, bio
engineering works directly with the 
medical profession in the study and 
design of life support systems. Now 
that you have taken all of these good 
courses it is time to start preparing 
for the MCAT. 
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SWE 

The Society of Women Engineers 
has been chosen the outstanding stu
dent chapter from their region at the 
1978 SWE National Convention in 
Atlanta, Ga. This is an honor, as 
there are only four SWE regions and 
the region of which UMC's chapter is 
a part is the largest. 

The $300 award, plus a plaque, was 
based on a report outlining the year's 
activities. These activities included 
high school recruiting of women 
students, a spring banquet, awarding 
a $150 scholarship to one member, a 
plant trip to McDonnell-Douglas, and 
programs on resume writing and in
terviewing. Other activities included 
a T-shirt design contest and a Big-Sis
Little-Sis program for new students. 

SWE representatives at the conven
tion were Pat Brown, Phyllis Heath, 
Sara Jones and Becky Merker. 

FACULTY ACTIVITIES 

William R. Kimel, dean of 
engineering, will speak January 19, 
1979 lo federal and state legislators of 
Missouri and Kansas on "Perspec
tives of U.S. Energy Problems and the 
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New Technological China." Dean 
Kimel was invited to speak before the 
legislators by the Hearl of America 
Architects & Engineers Legislative 
Council. 

Dean Kimel spoke to a joint 
meeting of the American Nuclear 
Society Missouri-Kansas Section and 
the American Society of Mechanical 
Engineers in Kansas City on 
September 12th. He stated that it is 
essential to the survival of the 
nation's economic system to expand 
the role of nuclear power to meet pre
sent and future energy demands and 
to reduce our dependence on im
ported oil. 

John Miles, professor of 
mechanical and aerospace engineer
ing, was at NASA-Ames this past 
summer. He did a lot of flying in a 
Lear jet. The purpose was to provide 
a zero gravity environment for 
nucleate boiling experiments. The 
work has implications for boiling 
processes on space craft or 
manufacturing environments in 
space that might involve boiling. 
Miles, who will be revising equip
ment and instrumentation into a se
cond phase, says the work may be 

considered for a space shuttle flight 
experiment. 

Rex A. Waid, professor of electrical 
engineering, participated in the 
Engineering Colleges Consortium for 
Minorities Program for High School 
Students at the University of Wiscon
sin, Madison, Aug. 9 to 12. 

ALUMNUS GETS APPOINTMENT 

James E. (Bud) Moulder, Lake St. 
Louis, has been appointed to the 
Missouri Coordinating Board for 
Higher Education by Governor 
Joseph P. Teasdale. Moulder is chair
man of the board and president of 
Booker Associates, Inc., a St. Louis 
based engineering, architectural, and 
planning firm. 

A graduate of the University of 
Missouri-Columbia with a B.S. and 
M.S. in civil engineering, Moulder is 
a past president of the Consulting 
Engineers Council of Missouri, the 
UMC Engineering Alumni Associa
tion, and serves on the UMC College 
of Engineering Advisory Council. In 
1977 he received the Missouri Honor 
Award for Distinguished Service in 
Engineering. 
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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 
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 utility 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 Columbia campus, Wednes
day, February 21, 1979. 

SARGENT~ LUNDY 



1. Joe placed nine of the ten digits, 
represented by letters in Figure 1, on 
each of two triangles. 

a. The sum of the four digits 
along each side of a triangle was 14. 

b. The digit not placed on the 
first triangle was different from the 
digit not placed on the second 
triangle. 

Which two of the ten digits were 
not placed on both triangles? 

HINT: Determine an equation that 
relates the sum of the corner digits, 
which are used twice in forming 
sums, to an unplaced digit. Then, 
from the possible sums of the corner 
digits, determine the possible corner 
digits. Finally, determine the in
termediate digits. 

2. Three people made some bets. 
a. First, A won from B as much 

as A had originally. 
b. Next, B won from C as much 

as B then had left. 
c. Finally, C won from A as much 

as C then had left. 

PONDERABLES 

d. They ended up having equal 
amounts of money. 

e. One began with 50 cents. 
Which one of the three-A,B, or 
C-began with the 50 cents? 

3. Ken and Liz met at a health club. 
a. Ken started going to the health 

A 

G F E D 

Figure 1 

club on the first Monday in January. 
b. Thereafter, Ken went every 

fifth day. 
c. Liz started going to the health 

club on the first Tuesday in January. 
d . Thereafter, Liz went every 

fourth day. 
e. Ken and Liz went to the health 

club on the same day just once in 
January; it was on that day that they 
met. 
Which day of the month did they 
meet? 

4. Four engineers, Alice, Carol, 
Brian, and David, are athletes. One 
is a swimmer, a second is a skater, a 
third is a gymnast, and the fourth is a 
tennis player. One day they were 
seated around a square table: 

a. The swimmer sat on Alice's 
left. 

b. The gymnast sat across from 
Brian. 

c. Carol and David sat next to 
each other. 

d. A woman sat on the skater's 
left. 
Who is the tennis player? 

Coming Attractions 
Solutions to 
PONDERABLES: 

last . ' issues 

You wont want to miss the February 
issue of the SHAMROCK. Why? 
Because the entire issue will center 
around engineering and business. 
Find out what makes a good 
engineering manager and the pros 
and cons of an MBA versus an M.S. 

1. Brian is smart. 

2. 0 occurs twice. 

3. G represents 6. 

4. Burt stole the answer key. 

shamrock 



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

2-YEAR SCHOLARSHIPS BASED ON 
MERIT 

Pays: Tuition 
Fees 
Books 
Up to $1000 cash/ year 

FOR INFORMATION CONTACT: 

Lt. Doug Bellows 
105 Crowder Hall 
Phone: 882-6693 



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. 

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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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-B626, 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. 



Don Hartman found 
a ''model''way to 
troubleshoot the network. 

The nationwide telecommuni
cations network carries over 515 
million phone calls on an average 
business day. Only a small num
ber of them run into trouble, 
such as failing to go through 
the network, getting noise on 
the line, or being disconnected 
prematurely. Craftspeople in 
Bell telephone companies fix 
most of these problems quickly. 
But the causes of some can be 
difficult to .find among one
billion-plus miles of circuits and 
thousands of switching offices. 

For several years the Bell 
System used its computerized 
Network Operations Trouble 
Information System (NOTIS) 
to try to pinpoint those causes 
by analyzing trouble reports 
from all over the country. NOTIS 
was good. But Bell System man
agers wanted it to be better, 
more precise in identifying 
possible trouble spots. And they 
wanted the data in compact, 
easy-to-use form. 

We assigned a new employee, 
Don Hartman, to improve 
NOTIS. Don came to us with a 
B.S. from the University of 
Texas and an M.S. and Ph.D. 
from Massachusetts Institute 
of Technology. He and his 
associates developed a second
generation system (NOTIS 11) 
that does the job superbly. 

For the new system, Don 
developed a mathematical model 
of the telecommunications net
work, including 28,000 local and 

long-distance switching offices 
and nearly a half-million circuit 
groups. Don also designed the 
system software and served as a 
consultant to the team of Bell 
System programmers assigned 
to the project. 

Each day trouble reports from 
the entire country are sent to the 
NOTIS II center in Atlanta. 
Overnight, the system analyzes 
the reports, processes them 
through the network model, and 
discerns trouble "patterns" 
which help identify potentially 
faulty equipment. By 8 a.m. the 
next day, via data links, analysts 
at phone company service centers 
receive information on troubles 

traceable to circuits or switching 
equipment in their territories. 
Result: Better equipment mainte
nance. And better service. 

With NOTIS II up and run
ning, Don has moved on to ot~er 
projects. Today he's a supervisor 
with broad responsibilities for 
planning the telecommunications 
network of the future. 

If you are interested in explor
ing equally challenging employ
ment opportunities at Bell Labs, 
write to: 

Director of Technical Employment 
Center 831 EM 
Bell Laboratories 
Murray Hill, N.J. 07974 

@ee11 Laboratories 

From Science: Service 



tbitnrial 
PROFESSIONAL 
ETHICS 
By John Dumont 

There is a large bridge project at 

the State Highway Department in the 

making and several engineering 

firms are under consideration. Lan

ding this contract means quite a bit 

to the financial success of your firm 

and it could also mean a raise for you. 

The Highway Department, aware of 

the stiff competition, thinks you will 

probably get the job but they would 
like some preliminary 'off the record' 

sketching done first. Should you 

provide "free engineering" to secure 

a contract? 
Very shortly, as practicing 

engineers, we will all come across 

problems similar to this, as well as 

many other types. Are there stan

dards that will guide us in making in

telligent as well as professional 

decisions on many varied problems? 

Indeed there is a set of standards 

and it presents itself as a Code of 

Ethics for Engineers. There are 

several codes written specifically for 

each of the engineering societies as 

well as the "Code of Ethics of 

Engineers" by the Engineer's Coun

cil for Professional Development 

(ECPD) and the National Society of 

Professional Engineer's (NSPE) 
"Code of Ethics for Engineers". 

Initially it would be helpful to 

define what ethics are. Ethics are 

rules that guide the moral conduct of 

a particular group of people. 

Engineering ethics, more specifically, 

are rules that assist engineers in mak

ing professional judgements. It is im

portant at this point to make the dis

tinction between professional and or

dinary judgeme nts. As students of 

engineering we should be proud of 

the fact that we possess a great deal 

more scientific knowledge than the 

publi c. An explicit and gratifying 

definition of what a profession is was 

attrihuted to Dean Emeritus Anson 

Marston of Iowa State University. 

"A profession is a calling 
which is pursued by an 

organized body of men 

possessed of b igh sci en ti fie 

qualifications for this 

special work, by reason of 

thorough educational 
training and extensive 

responsible experience 

and from whose ranks the 

unfit and the unworthy 

are rigidly excluded." 

I can attest to the exclusiveness of the 

engineering profession after sur

viving the physics sequence. 

The fundamental principles listed 

in the ECPD Code of Ethics seem to 

adequately represent what ethical 

conduct should consist of. 

"Engineers uphold and advance the 

integrity, honor and dignity of the 

·engineering profession by: 

I. using their knowledge and skill for 

the advancement of human welfare; 

II. being honest and impartial, and 

serving with fidelity the public, their 

employers and clients; 
III. striving to increase the com

petence and prestige of the engineer

ing profession; 
IV. supporting the professional and 

technical societies of their dis
ciplines." 

Armed with a general understan

ding of what engineering ethics are 

we naturally proceed to the question 

of why we need ethics. 

Keeping in mind the distinction 

between the professional and the 

layman, the public needs to trust 

engineers. It is the engineer's respon

sibility not to take advantage of his 

relative knowledge as opposed to his 

client's relative ignorance. 

A recent example of what happens 

when the public stops trusting a 

professional organization can be 

alluded to in one word ... malprac

tice. The medical profession is paying 

dearlv for this mistrust in terms of in

surance premiums. 
One of the most important ethical 

problems that has surfaced recently 

in professional circles is the question 

of advertising. Although lawyers have 

bought most of the prime time spots 

engineers need to re-evaluate their 

ethical standards in this area. 
The professional engineering 

societies play a very important role in 

ethics because every engineer 

represents the entire profession and 

one dark smudge can transmit a large 

shadow. It is the responsibility of the 

societies to maintain the ethical stan

dards of their constituents. 

In talking with Dr. John Rouse, 

Chairman of the Electrical Engineer

ing Department, he suggested one 

rule as being immensely important. 

In section 1 b. of the NSPE Code of 

Ethics for Engineers it states: 
"He (the engineer) will ad

mit and accept his own 

errors when proven wrong 

and refrain from distor

ting or altering the facts in 

ari attem pl to justify his 
decision." 

This is surely one of the h,ardest rules 
to preserve. 

For those of you that have stuck 

with me, I will now attempt to answer 

the burning issue of a future day put 

to you in the first paragraph. 

Restated: Shou Id you provide "free 

engineering" to secure a contract? In 

section 11 f. of the NSPE Code of 

Ethics for Engineers it states: "An 

engineer will not use free engineer

ing as a device to solicit or otherwise 

secure subsequent paid engineering 
assignments." 

I take pride in being an engineer

ing student and hope that everyone 

will make a positive contribution to 

the profession by maintaining the 

highest standards of integrity 

through following the engineering 
codes of ethics. 
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JOBLINE 

Graduation-3 years 

3 years- 6 years 

5 years-10 years 

10 years-20 years 

20 years-Retirement 

ByTomZiaja 

When you graduate in engineering, you will start to 

work for a company. Your first job will not be your only 

one, even if you never change companies. And though you 

may not start out in management, there are many different 

paths you can take to climb in your company's structure. 

Here is how a typical engineer might progress. 

Your first job will most likely be technically oriented; 

you will be part of a team in a large organization. At this 

point, you are not expected to manage other employees. 

Your primary contribution to the company is your 

engineering know-how, and putting fresh ideas to work. 

You may now have advanced to the point of group 

leader. You are now past the first few years of getting the 

feel of your company, and as such you will be able to help 

manage new employees who are recent graduates. 

As project manager, you have moved away from a purely 

technical position, and have started into management. 

Although your knowledge of the details of engineering may 

have slipped, you will still be able to follow and direct the 

detailed analyses young engineers present to you. You are 

now in the position where you can make profit-making 

decisions for your company. 

As department head, you will have much more respon

sibi lity, and you will be managing many more people than 

before. At this point, you have demonstrated a capacity for 

leadership and your contributions have been recognized. 

Top-level executive, VP, president. When you reach this 

point, it is obvious you knew what you were doing, and that 

you were in the right places at the right times. But 

probably, you have created your opportunities, and have 

made your job moves to reach your managerial objective. 

You have considered job opportunities with an eye to the 

future, not just an eye to the money. 

shamrock 





ENGINEERS IN MANAGEMENT -

Characteristics for Success 
By Cindy Buchanan 

Sugar and spice or snails and pup

py <log tails? What are good engineer 
managers made of? 

To one per.rnn add: 
1 enp;ineerinp; dep;ree, sliced into 

.four equal part.~ 
2 cup.~ motivation 
3/ 4 cup se(f-confidence 
3 tbsp ability Lo accomplish jobs 

throup;h people 
2 tsp orp;anizational ability 
a pinch of perfectionism 

Mix thoroup;hly and pour into mold. 
Bake moderately for 22 years. The 
result? The makinp;s of an enp;ineer 
manap;cr. 

Most successful engineer managers 
contain these ingredients. Some may 

contain more, such as good listening 
ability, knowing how to cope with 

higher authority and good analyzing 
ability. 

Very motivated people have such a 

strong desire to satisfy a need within 
themselves that they continuously 
strive to satisfy that need. In the case 

of most managers, that need is usual
ly achievement of company goals. 

St 11 <lies indicate that high I y 

motivated people and successful 

businesses go hand in hand . Not sur
prisingly, the result of achievement is 
usually a personal reward of either 

money or prestige, or hoth. However, 

the higgest reward is a self
satisfaction which , in turn, kindles 

that need for achievement. And so 

the cycle continues. 
The manager's hes! method for 

achievement is through people. His 
suhor<linates do much of the work for 
him. But the successful and well lik
ed manager works with them, trying 

to motivate them and make them 

realize their potential. He comhines 

their talents in the hest way to ac

eomplish company ohjectives. The 
manager also tries to understand 

them and listen to them. 
Listening is more than just not 

A manager may have several suhor

<linates hut he must never forget that 
he, too, is a suhordinate. Unless, of 

course, he is president of the com
pany. Satisfying hi s superiors is a 

must if the manager wishes to remain 
with the company. He needs to be 

aware of what his superiors and suh

or<linates require of him and what he 

requires of the company. Being aware 
of these requirements sometimes 

takes a hit of analyzing - analyzing 

eompany goals and inter-actions with 

The successful manager sees himself as a 
manager with engineering training 
and not an engineer in a management position. 

talking. It is an art which requires 

alertness, complete attention, com

prehension and a physical involve

ment. An average manager spends 
45% of his communication time 

listening, therefore he needs to 
master this art. He should give the 

speaker his complete attention and 

concentrate on understanding what is 

heing said. The manager must not 

react emotionally or prejudge the 

speaker hecause that creates a harrier 
to effective listening. Although a 

manager may analyze well he should 
never forget that his suhordinates are 

people with intangihles, such as 
feelings, attitudes and opinions that 

should contribute to his analysis. 

superiors and su hord i nates. Being 
ahle to step hack and tr.ke an overall 

view makes this analyzing a little 
easier. 

The ahility to analyze is one asset 
that most engineers hring to a new 

joh because they have acquired it 

after four years of school. Being new 

on the joh, engineers will do a lot of 

analyzing. They gather the facts, any 

cause-and-effect relationships and 
develop operating strategies. As they 

establish more and more strategies 
for specific situations they tend to 

rely on experience and "wing it" 

when these situations arise again. As 

engineer managers, many will not 

have the time to <lo careful analysis in 



cal'h situation. These managers will 
hcl'ome consistant and limited in 
their strategics and techniques 111 

prohlcm solving. 
;\ sul'ccssful manager , however, 

uses a wide variety of techniques in 
operations. He doesn't lose perspec-

How NOT to be a 

Good Manager 

One of the best methods of lear
ning what makes a good manager is 
learning the don'ts of good manage
ment. 

The following are 10 easy ways to 
not be a good manager. 

1. Don't have much self-confidence 
or boldness. By being bold, you 
might get yourself into personally 
risky situations. 
2. Don't realize and sort out 

priorities. You needn't worry about 
the lack of something to do because 
you still will be extremely busy with 
meetings , conferences, phone-calls, 
and paperwork. 

3. Pay too much or too little atten
tion to details. If you give too much 
attention lo details, you will 
eliminate the need for subordinates. 
However, you may end up working 50 
or 60 hours a week. In paying too lit
tle attention to details, follow the 
idea of "delegating responsibility." 
Just sit back and don't bother know
ing what's going on because everyone 
else will know. 

4. Tolerate ineffective subordinates. 
Praise and encourage them because 
happy subordinates are indicative of 
the best managers. Just ignore poor 
performance because the subordinate 
will soon learn to improve himself 
and thus be a better person and 
worker. You might want to drop a 
hint or two about improvement, but 
your best bet is to just ignore the 
situation al together. 

5. Be totally unaware of your 
weaknesses. Don't realize that you 
lack certain skills or knowledge. 
Plunge blindly forward if that's the 
direction your job dictates. On the 

ti,c of the prohlcm and shut out con
stnwtivc possihilities. Although his 
approal'h to solving a prohlcm may 
,an little, his solutions will be 
different. Eal'h situation is unique 
and its solution should also he uni
q u c. The successful engineer 

other hand, be excessively aware of 
any weaknesses. Dwell on them and 
they will tend to increase your lack of 
self-confidence. They will also relieve 
you of any responsibility to try 
something new or different. 

6. Procrastinate on assignments. 
Take too long to recommend changes 
or exceed scheduled deadlines. It will 
only cost the company millions of 
dollars. 

7. Don't question existing ways of 
doing things. These methods were 
found to be the best 35 years ago. 
Decisions are easier by just accepting 
these methods and not analyzing and 
updating them. 

8. Don't ask for help or advice. You 
wouldn't want anyone to think you 
don't know what you're doing. If you 
must ask advice, don't ever ask it of 
subordinates because that is the best 
way to admit to a w~akness - the in
ability to handle a problem single
handedly. 
9. Be consistant. Don't change your 

method of approaching a problem. 
Use the same limited tools and 
techniques. Get in a rut. Then 
everyone will know how you solve 
problems, thus eliminating the 
paperwork of telling them what you 
did. 
10. Don't organize a thing. Jumble 
your thoughts around in all of your 
memorandums. Unorganize your 
subordinates' jobs so that they 
become thoroughly confusing. It will 
onl y cut down on production. 

There you have them! Ten sure 
ways of being successful at NOT be
ing a good manager. With a little lack 
of self-confidence, you will be able to 
master these suggestions in no time. 

manager realizes that and strives to 
al'hic,c the hest solutions. 

In ohtaining solutions, a manager 
must have the ahility to organize. 
The stH'<·essful manager can rational
h · organize a company's assets to 
form the l'omhination with the hest 
rcsu Its. He can deal with problems 
and events heller if his own thoughts 
and ideas are well organized. By be
ing organized, the manager will not 
he totally surprised hy events hut he 
w i 11 he as prepared as is possi hie for 
them. This preparedness leads to an 
inerease in self-confidence. 

The first thing an engineer must 
do, which will increase his self
l'onfidence, is think of himself as a 
manager with engineering training 
and not an engineer in a management 
position. This may he a difficult 
process, hut when completed will he a 
major step toward being a successful 
manager. 

This self-confidence aids the 
manager with his greater respon
si hil ities. The confident manager is 
not afraid to take risks because he is 
not afraid of being wrong. Being 
wrong will not undermine his faith 
in himself. He wi II take the oppor
tunity to analyze his mistake and 
learn from it. Self-confidence also 
aids the manager in decision making. 
A quick decision is frequently needed 
and the confident manager· will not 
hesitate hut will rely on his 
knowledge and experience when 
making that decision. 

Engineers bring several 
managerial assets with them to a job. 
These assets include intelligence, the 
ability to analyze and organize, and 
mayhe a little hit of perfectionism 
which they acquire in school where 
every problem has an answer and 
they always strive to get that answer. 
In a work situation, although they 
must realize there may not he an 
answer, they will still strive for the 
hest answer and won't settle for 
mediocrity . The several other 
managerial traits must be learned on 
the joh or through training courses. 
But in the end, most engineer 
managers have almost the same basic 
l'haracteristics that make successful 
managers . 



MANAGEMENT-
TURNOVER RATE INCREASING 

FOR TOP MANAGERS 
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In 1978, top management 
recruiting increased 25% 
in the first eight months. 
Increasing job pressures 
and frustrations and in
creasing family demands are 
just a few reasons behind 
this top man-
agement turnover. 

In years past, the chief executive of
ficers of companies, be they presi
dent, chairman of the board, or ex
ecutive vice president, held their 
positions a long time. If, for example, 
the president didn't retire for 10 
years then the vice president didn't 
advance, and so on down the line of 
executives. The reasoning behind this 
was that the journey to the top was a 
long, hard one and to change meant 
to begin again at the bottom. 

Today, executives may not have to 
begin at the bottom. As a few top job 
openings are filled from outside the 
company, more top openings become 
available. In 1978, top management 
recruiting increased 25% in the first 
eight months. Companies are looking 
for top quality executives. By not hav
ing to start all over, these executives 
are finding new jobs a challenge and 
an increase in personal growth and 
are thus contributing to the increase 
in top management turnover. 

Increasing liability resulting in 
lawsuits about decisions they've 
made is also a cause for executives to 
step down. Even though they have 
been following company policies, the 
executives may find themselves faced 
with lawsuits as a result of increased 
government regulations. 

Also resulting from increased 
government regulations is less 
freedom of choice in operation for 
the executives. The government is 
continuous ly passing regulations 
restricting all aspects of corporate 
operations, such as product safety, 
advertising methods, and environ
ment safety. These actions very easily 
lead to frustration and a reluctance 
to tangle with government agencies 
on the executive's part. So he steps 
down. 

Pressures also come with the job 
from other sources besides govern
ment agencies. These sources include 
s tockholders, a world oriented 
economy, and famil y. 

The stockholders put on the 
press ure for better earnings and 
higher share prices. If earnings don't 
increase at the set rate or share prices 
remain low, then the stockholders 
lose confidence in the management. 

The executive also feels a pressure 
from the corporation to keep abreast 
of world politics and economics. In 
the last 10 years, the economy has 
become much more world oriented, 
with increases in foreign in
vestments, currency exchange rates, 
imports and exports and government 
regulations. Some executives just 
prefer not to become involved in 
world economics and business. So 
they step down. 

The greatest pressure, however, 
and an ever increasing one comes 
from the executive's family or from 
himself. Families are more reluctant 
to relocate. Wives may have their own 
careers. Executives are retiring 
earlier or are willing to change jobs 
more quickly. Even younger men are 
making more changes. They prefer 
not to spend years with the same com
pany training for the top. 

What does this turnover increase 
indicate? No more starting as a 
mailroom clerk and working up to 
president 35 years later. No more 
total promotion from within the com
pany. This increase indicates that a 
major change in corporate structure 
is in progress. The corporate struc
ture is becoming more fluid and top 
management is bringing about this 
change as they, themselves, change 
jobs more frequently. 





MANAGER 

Like most Americans, business 
managers are interested in sports, 
church activities, and other past
times that the average person enjoys. 
The predominant participant sport, 
however, is golf. The golf course 
offers itself as a friendly, relaxed 
medium; many business transactions 
are initated and closed on the green. 
It is, therefore, a natural practice for 
most executives to take up golf. 

The veteran manager has generally 
been with the same company for 
several years. He is middle-aged with 
graying hair, neatly dressed, well 
situated in his career, and by a vast 
majority, a man. Typically, he lives 
in a moderately expensive home, 
owns a few cars, and has teen-aged 
children in college. He is settled in 
his town - reluctant to take any 
further promotions - and is not 
transferred as often as he once was. 

Major qualifications for such a 
manager, according to an engineer
ing manager, are that the worker be 

A MANAGER 

OF BUSINESS 

"a self starter, possess the ability to 
take projects and to develop them to 
the fullest, and to be aggressive." The 
ability to relax is another criterion 
for any executive hopeful. "You must 
be able to forget work when you get 
home. I never bring work home with 
me and I've never had ulcers or bad 
nerves," comments an industrial 
engineer. States an engineering 
manager: "I know a few engineers 
who bring their frustrations home 
from the office. They have ulcers and 
high blood pressure. I've known thir
ty year olds who have had heart at
tacks." 

The business manager is concerned 
with the main departments of the 
company such as sales, accounting, 
and public relations. His outlook is 
broadened: he sees the company as a 
whole. The executive manager sees 
the actual application of the product 
and is concerned with the longer 
range of production - for example, 
the picture of the company's 

manufacturing tactics in ten years. 
One of the handicaps that the 

business manager encounters is that 
he sometimes loses perspective of 
how things were when he was lower 
on the company ladder. Because he 
forgets the complaints and the work 
capacity he had previously, he can 
unintentionally ex peel too much 
from his subordinates. "I'm not be
ing critical," remarks an industrial 
engineer. "It happens. People lose 
perspective. This is where the deci
sion to be promoted or not comes in 
(either choosing the promotion with 
the possibility of losing perspective 
or turning down the promotion and 
keeping perspective) ." 

In summation: the manager of a 
business is removed from dealing 
directly with the working people. He 
is faced with the poss ibility of becom
ing blind to the actual problems of 
his working force, but at the same 
time, he sees the company's dealings 
with the public more clearly. 



PROFILES 

"Line supervisors are the most im
portant (workers in a company)," 
states a chemical engineer. The line 
supervisor is the director of the 
assembly line. He is in charge of the 
actual production of the company's 
goods. It is up to the line supervisor 
to see that the supply of raw 
materials is sufficient, that 
machinery is in operation, and that 
contracts are completed. 

Unlike the engineer manager who 
is concerned with production as a 
whole, the line supervisor works on a 
day-to-day basis. His immediate goals 
are narrow; he strives for the day's 
quota. In this way, the line supervisor 
does not see the application of the 
company's product. 

The line supervisor cannot be 
generalized as easily as the veteran 
manager. He can be anyone from a 
fresh college graduate to a worker 
with forty years experience. It is in
teresting to note that a prominent in
dustrial ene:ineer recommends that 
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all novice engineer managers should 
"spend two or three years as a front 
Ii ne supervisor" because of "the im
portance of knowing what the super
visor and the people are going 
through and to gain knowledge of all 
operations." The en.gineer goes on to 
say that the job of line supervisor is 
"not tasteful - there are long hours 
and frustrations, but it is good to 
know in order to step up." 

The line supervisor deals directly 
with the working people. Because he 
works with people, he must know 
how to get along with them and how 
to motivate them. If the foreman can
not motivate his workers, boredom 
sets in and production slides. 

In dealing with his workers, the 
Ii ne supervisor must be fair. Workers 
can spot an inconsistency as easily as 
students can spot teacher partiality. 
With the line supervisor, however, 
the worker does not bring in his 
parents, as is done in the classroom. 
Unfairness with the workers can 

By Laura Miller 

ensnarl the company with grievances 
and strikes. 

The line supervisor has the oppor
tunity to know his subordinates. He 
is positioned where he can associate 
with his workers more than the 
business manager. The foreman must 
be careful of one thing: he must not 
learn his workers too well. Familiari
ty could prevent both sides from 
functioning efficiently. A worker 
may discover that he can "get away" 
with whatever he likes if he becomes 
friendly with his boss. The boss may 
not assign his friend "undesirable" 
jobs. (that he ordinarily would 
assign). Thus, close friendships could 
hurt the company severely. 

Concluding: line supervisors are 
personnel administrators who have a 
greater opportunity for learning the 
workers' needs and problems. By 
knowing his workers, the foreman 
can motivate them to improve 
production. 



PROTECTING A DISCOVERY 
The Process of Obtaining a Patent 
By Curtis Hatchitt 

"Science ... grew and expanded 
.. , but it was warped by the ... 

continuous attempt to make (it) sub
servient to industry." In this quote 
from W.E.B. DuBois' "Jacob & 
Esau", he is talking about how inven
tors, scientists and engineers are 
weasled out of profits gained by their 
useful creations. It is possible to 
protect one's discovery through a 
legal process which is honored 
throughout most of the world. This 
protection is called a patent. The 
owner of the patent can license a legal 
entity to use the idea for economic 
profit. Before applying for a patent 
one must be relatively sure that the 
idea has not been discovered before. 
Also, one must decide whether the 
idea is practical, useful and 
profitable. A patented creation is 
worth nothing if nobody wants it. 
When one has decided that the idea is 
the only one, that it is practical, 
useful and profitable you have to 
worry about proof of timing of dis
covery, a good legal draft for the pa
tent agency, telling prospective 
licensees about the discovery, 
ownership of the patent, and licen
sing a legal entity to use your idea. 

Lloyd Lavely is familiar with the 
general process involved when one 
comes up with a patentable idea. 
Lloyd has been granted two patents 
since earning his chemical engineer
ing degree from the University of 
Kansas in 1956. Lloyd said that as 
soon as a person has this creative 
spark he (she) should put it down on 
paper. When this has been clone the 
sketch of the process or device should 
be notarized by a notary public to en-
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sure proof of timing of discovery. 
Next, find a good patent lawyer to 
make a legal draft of the discovery. In 
this legal draft it is best not to be too 
specific, yet not too broad either. If 
the explanation is too broad the crea
tion might not be afforded a dis
covery by the patent examiner. If too 
narrow, the discovery might be 
modified slightly by someone and 
applied for as another different dis
covery, such as being used in another 
industry or just changing the~ 
material of' a menial part of the 
device or process. A good legal draft 
sometimes takes months to finish. 
But quality is very important, which 
also reflects the drafters ability. A pa
tent is usually only as good as the 
lawyer that drew it up. 

Since the drafting process takes 
time it is possible to tell prospective 

licensees about the discovery so the 
idea can be put through ad
ministrative channels to see if it 
would be profitable for them to lease 
the idea. When releasing an idea to 
the public domain before being 
granted a patent, the individuals 
shown this creation should be asked 
to sign a confidentiality agreement. 
This agreement states that the in
cl ivic:I uals will not tell anyone about 
the idea. This is to protect yourself. If 
the idea is already in use before the 
legal draft comes before an examiner 
of the patent board it is going to be 
hard to prove that you discovered it 
first. 

Now if the patent office decides 
that the discovery is a significant ad
vancement of the art and awards a pa
tent, who owns it and how good is it? 
Most big corporations have their 
researchers and engineers sign a pa
tent agreement. This promise usually 
indicates that the employer owns the 
patent if you make a discovery that is 
directly related to your work while 
employed by the corporation. 

A patent is honored throughout 
most of the world. The U.S. has pa
tent agreements with most foreign 
governments. Some governments 
flagrantly abuse this agreement to 
pay royalties to the owner of the pa
tent. For instance, did you know that 
Edison did not invent the light bulb, 
the Russians did. Despite this, most 
countries honor patent agreements. 

When licensing a legal entity to use 
a patented idea one can predetermine 
how many are produced, where it is 
distributed, what industry it is used 
in, and how long an entity can use the 
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c reati on. These restri ctions are used 
fo r th e purpose of bei n g a bl e to 
li ce n se other individu a ls in o ther 
loca tio ns a nd ind ust r ies to u se a di s
cove r y. 

It is ev id ent tha t thi s is a very brief 
ex pl a na tion of the pa te nt. Receivi n g 
a pa t ent is a lon g and sometimes d is
courag in g process . Ll oyd h as lost two 
other pa tents, n ot becau se o f gross 
negli gence, but because t he process of 
a ppli cation h as to be very precise to 
e n sure protection fro m bein g lost to 
so m eone e lse. This introdu ction to 
th e patent may he lp oth e r en gin eers 
avo id th e pitfall s of obta inin g a pa
t ent. 
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LANDSAT IMAGE ANALYSIS 
By Carl Drewel 

Landsat analysis is a new way to 
take pictures. Landsat is short for 
'land satellite' and this satellite or
bits the earth taking "pictures" of 
light reflected by the earth. 

Landsat images may someday be 
used to inventory all the world's 
land . The final tool used in drawing 
information from the Landsat images 
is a multi-spectral scan of four black 
and white pictures, each taken at 
different wavelengths. The images 
are used in many disciplines such as, 
agriculture, geology, and geography. 
They are utilized to help develop soil 
type maps and to estimate land 
utilization. 

The data to create these pictures is 
taken 500 miles above the earth's sur
face by a NASA Landsat satellite. The 
satellite orbits the earth every 90 

The Missouri River, shown in this .pictu re, was 
taken using band 7-near inf a red. 
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minutes and covers the earth's sur
face area once every 18 days. The 
satellite scans the earth 's surface, 
recording the reflected light. It 
digitizes the data and then radios it to 
ground receiving stations located at 
various points on the earth's surface. 
There the code is transformed and 
stored on digital tapes located at 
EROS at Sou ix Falls, S.D. The digital 
image may be reconstructed from 
this raw data with an appropriate im
age analysis computer system. The in
formation determined from the mul
tispectral scan is obtained from four 
different sets of data. Each set 
records a particular wavelength band 
that may cause particular topological 
features to stand out. Four different 
wavelength bands are used; band 4 is 
.5-.6 nm, band 5 is .6-.7 nm, band 6 is 
.7-.8 nm , and band 7 is .8-1.1 nm. 
While individual bands do not define 
any particular category alone, they 
may be used to help identify soil and 
crop categories. Band 4 is the least us
ed. Band 5, green 's wavelength, shows 
dense green vegetation as a bright 
area. Red's wavelength , band 6, 
causes water to be black and green 
vegetation to be dark gray. Band 7, 
n ear-infared wavelength , is the most 
important. It enhances the separa
tion of water from vegetation. 

Dr. McFarland, Professor of Elec
trical Engineering, is now working 
on a land use classification project, 
which u ses Landsat, for the Soil 
Conservation Service of the United 

States Department of Agriculture. 
The purpose of the stud y is to deter
mine water shed areas; where water 
drains-into rivers and underground 
streams. The project's data is ob
tained by correlating a soil survey 
map with a Landsat image showing 
the slope of the terrain. A computer 
digitizes the soil survey map and 
overlaps it with a Landsat image of 
the same area for correlation. 

Even though there are seven and 
one-half millon picture points in an 
area the size of 185 X 185 kilometers, 
Landsat images have a relatively low 
resolution of 1.1 acres per picture 
point. Because of this low resolution 
small areas cannot be well defined, so 
much research and improvement 
must still be done before the results 
are very dependable. 

A picture taken f rom Dr. Mc Farland 's project. 
The white symbolizes bodies of wate r. 
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TAU BETA PI 

Tau Beta Pi's national convention 

was held early last fall in Syracuse, 
New York. Attending from UMC 

were Robert Banning and Jane 
Anthony, president and vice presi
dent, respectively. 

New members were elected last fall 
and initiated in November. They are 
as follows: 

Kur Antono 
Dale Berkley 
Steve Borgelt 
Cindv Buchanan 
Mike Burgeson 
Brian Butler 
Greg Carroll 
Patricia Deemie 
George Duggan 
Greg Gilliom 
Clvde Grissum 
Paul Gubany 
David Guetlich 
Larrv Howard 
Sara Jones 
Tom Kiehl 
Jeff Kline 
John Krone 
Dudley Lehmer 
Mike Lorev 

February 1979 

WEST 

OF THE 

COLUMNS 

Don Lowry 
Greg Mark 
Rohcrt Martin 
Sandv Miller 
Mit,·hell Minana 
John Moreton 
Dennis Oetting 
Jeff Pettijohn 
Frank Rohey 
Katherine Rogers 
Mark Selcher 
Jerry Stapleton 
Frank Stonger 
Ken Sudduth 
Tim Tavlor 
Mark Vance 
Mark Vantrease 
Carl Vasel 
Lvle Wallis 
Lisa Wilcox 
Doug Woody 

HELP FOR 
BUSINESSES 

SMALL 

Housed in the Industrial Engineer
ing Department is the new Business 
and Industry Productivity Center. 
The Center aids any Missouri 
busin ess of industry as part of the 
University's extension program. 

The Center, which began in Oc-

toher , is direeted by Owen Miller, 
Professor of Ind ustria I Engineering, 
and it was funded by the Small 
Business Association (SBA) and the 
llMC Engineering Extension. Accor
ding lo Miller, the Center began upon 
request from the SBA. Miller also 
says that faculty involvement in the 

Center's activities keeps them up on 
problems businesses face . This, in 
turn, provid es practical situa_tions for 
l'lassroom analvsis. The Center "can 
also provide practical lab experience 
for students." 

FACULTY ACTIVITIES 

Walter Meyer, Chairman of 
N ul'lear Engineering, was the 
Ballenger Chair ptest speaker al 
Stewart Mott Community College in 
Flint, Mich. on December 5th. He lec
tured twil'e on nuclear energy and 
the problems of waste disposal and 

hyproduet storage. 
John T. O'Connor, Chairman of 

Civil Engineering, has received a 
$:3],9:39 grant from Iowa State Univer
sil~ for the stud y of removing trace 
organil's from waler using activated 

l'arbon and polymeric adsorbents. 
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1. A piece of rope weighs four ounces 
a foot. It is passed over a pulley; on 
one end is suspended a we ight and on 
the other a monkey. The whole 
system is in equilibrium. The weight 
of the monkey in pounds is equal to 
the age of the monkey 's mother in 
years . The age of the monkey's 
mother added lo the age of the 
monkey is four years. The monkey's 
mother is twice as old as the monkey 
was when the monkey 's mother was 
half as old as the monkey will be 
when the monkey is three times as 
old as the monkey's mother was when 
the monkey 's mother was three times 
as old as the monkey. The weight of 

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 

PONDERABLES 

th e rope or the weight al th e end is 
half as much again as the difference 
in weight betw een the weight and the 
weight plu s the weight of the 
monkey. 

How long is the rope? 

2. On a normal die, the sum of the 
numbers of spots on opposite faces is 
always seven; the three dice in Figure 
1 are normal in that respect. 
However, two of the dice are alike 
and one is different in respect to the 
orientation of the faces . 

Which die is different? 

- -- -• • • 

:{. A baseball strikes the ground at a 
point twice as far from second base as 
it is from first base, and three t imes 
as far from third as from first. 

By how much is it fair or fou l? 

4. Given that (abc) squared equal~ 
hcdhc. Find the va lues of a, b, c, and 
d. 

5. How much of a 24-hour day is past 
if there remains twice two-thirds of 
what is gone? 

- ----- . ---
• • • ,• . . 

• • • • • • • 
Fip;ure 1 

Solutions to 
PONDERABLES: 

last . ' issues 

1. Six and seven were the unplaced 
digits. 

NAME ____________ _ 2. B started with 50¢. 

STREET ___________ _ 

CITY :3. Ken and Liz met on the 17th. 
STATE ____ ZIP ______ _ 

GRADUATION DATE 
4. Alice is the tenni s player. 
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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. Responsib1e wbrk. 

That's what you can expect at General 
Electric. 

At GE', you'll be handed important 
assignments right from the start. 
You cari doJ;ts.11nuch of the job as you're 
.capab'ie of doing. If you need help, it's 
there. If.not, ho.body butts in . 

. Here's the kind of thing we're talk
ir1g ab\"iut; some recent.examples of jobs 
hf:indled by new GE engineers: 
J1.,,Chw:les P. Aerospace systems 
'fnanufacturing. 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. 

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 

~ i Aoik GENERAL. ELECTRIC 
An Equ al Opportunity Employer 
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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 

DickeJ OlaJ. 



Don Hartman found 
a ''model''way to 
troubleshoot the network. 

The nationwide telecommuni
cations network carries over 515 
million phone calls on an average 
business day. Only a small num
ber of them run into trouble, 
such as failing to go through 
the network, getting noise on 
the line, or being disconnected 
prematurely. Craftspeople in 
Bell telephone companies fix 
most of these problems quickly. 
But the causes of some can be 
difficult to find among one
billion-plus miles of circuits and 
thousands of switching offices. 

For several years the Bell 
System used its computerized 
Network Operations Trouble 
Information System (NOTIS) 
to try to pinpoint those causes 
by analyzing trouble reports 
from all over the country. NOTIS 
was good. But Bell System man
agers wanted it to be better, 
more precise in identifying 
possible trouble spots. And they 
wanted the data in compact, 
easy-to-use form. 

We assigned a new employee, 
Don Hartman, to improve 
NOTIS. Don came to us with a 
B.S. from the University of 
Texas and an M.S. and Ph.D. 
from Massachusetts Institute 
of Technology. He and his 
associates developed a second
generation system (NOTIS II) 
that does the job superbly. 

For the new system, Don 
developed a mathematical model 
of the telecommunications net
work, including 28,000 local and 

long-distance switching offices 
and nearly a half-million circuit 
groups. Don also designed the 
system software and served as a 
consultant to the team of Bell 
System programmers assigned 
to the project. 

Each day trouble reports from 
the entire country are sent to the 
NOTIS II center in Atlanta. 
Overnight, the system analyzes 
the reports, processes them 
through the network model, and 
discerns trouble "patterns" 
which help identify potentially 
faulty equipment. By 8 a.m. the 
next day, via data links, analysts 
at phone company service centers 
receive information on troubles 

traceable to circuits or switching 
equipment in their territories. 
Result: Better equipment mainte
nance. And better service. 

With NOTIS II up and run
ning, Don has moved on to ot~er 
projects. Today he's a supervisor 
with broad responsibilities for 
planning the telecommunications 
network of the future. 

If you are interested in explor
ing equally challenging employ
ment opportunities at Bell Labs, 
write to: 

Director of Technical Employment 
Center 831 EM 
Bell Laboratories 
Murray Hill, N.J. 07974 

@0e11 Laboratories 

From Science: Service 



SATISFACTION GUARANTEED 
By Cindy Buchanan 

"Satisfaction guaranteed or your 
money back." So the saying goes. But 
what about the time spent? That 
can't be returned. 

In the case of the SHAMROCK it is 
all time and very little money spent 
- on a personal level - because 
working for the magazine is done on 
a voluntary basis. So, initially, the 
question was: Am I willing to give my 
time to carry on the 72nd year of the 
SHAMROCK? And now, the question 
is: Was it worth it and if so, what is 
the satisfaction? 

The decision to give some of my 
time writing for the SHAMROCK was 
made as a freshman. However, the 
big decision came over a year ago 
when I was asked to be associate 
editor with the intensions of filling 
the editor's shoes the following year. 
This was the point when I had to con
sider the question of giving a lot of 
my time. So I considered and con
sidered and decided. 

Once the decision was made, the 
time just flew by. And now it's time 
to reflect and say- Was it worth it? 
Yes! Definitely. I never knew I could 
feel such a satisfaction and pride 
about the magazine until I saw that 
first issue and thought, "we are 
responsible for this." 

Now that the time has come to shed 
that responsibility and let others con
tinue, I can reflect on t'1e year with 
another kind of satisfaction: a per
sonal satisfaction. 

First of all, I can gain satisfaction 
from the knowledge that the 
magazine won't collapse by losing its 
staff to graduation. There always 
seems to be a nucleus of staff 
members who remain from year to 
year, and next year's nucleus is a 

solid foundation on which another 
staff can be built. 

Another part of my satisfaction 
comes from knowing the magazine is 
self-sufficient. Although a non-profit 
organization, the SHAMROCK covers 
its financial needs adequately. There 
was a time, though, when the 
magazine wasn't so stable, but those 
years are gone. We are looking 
toward next year. 

I gain much satisfaction knowing 
I've written for the magazine for four 
years when I was supposedly just an 
engineer who abhored writing. 
Granted, it didn't come easy at times 
but that deadline was always, always 
there. Afterwards, I felt like the child 
who'd just been to the dentist and 
he'd said, "There! That didn't hurt 
so much, now did it?" 

The biggest contributor to my 
satisfaction is an animal called "ex
perience." Working for the 
SHAMROCK has been a constant 
learning experience. The magazine is 
similar to a small business in many 
ways. Organizing the staff, interac
ting with advertisers and printers -
the world "outside" of school, paying 
the bills and meeting deadlines are 
some of the similarities. Even if I 
never write or work for a magazine 
again, this experience, in general, 
may apply to several kinds of jobs in 
the future and, therefore, I feel it has 
been invaluable. 

But enough sentiment. It's time 
now, to give the old typewriter keys a 
rest and vacate the tiny office to make 
room for next year's staff. With the 
good leadership of the editor and the 
creative potential of the remaining 
staff members, the SHAMROCK con
tinues on. 
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A graduating senior, Vicky 
Freivogel, leaves her impressions 
of engineering in photographic 
form. 

Also in this issue are two articles 
spotlighting those people in 
engineering who perhaps, don't 
get enough recognition. Read 
about Phyllis Kaser and the people 
"Behind the Scenes." 
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Broadway, New York, N.Y. 10001. 

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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SPOTLIGHT 

PHYLLIS KASER 
By Jim Pulcrano 

l ' lJ 
To the right of the Dean's office in 

the Engineering building is a large 
board with the words "Job Inter
views" over it. Below those words are 
rows of schedules covered with 
names, dates and other information. 
Looking past this display, directly to 
the left of the Dean's office is a door 
which leads to the Engineering Place
ment Office. As you walk into that 
room you are greeted with a cheery 
"Hi, what can I do for you?". That 
person is the busy, but always help
ful, Phyllis Kaser. 

Phyllis is the one who runs the 
Placement Office. She makes sure 
that engineering graduates know 
what jobs are available and that 
everybody gets a fair shot at them. 
Unless an engineering student has no 
intention of using his or her degree to 
gain employment, the student 
should, sooner or later, get to know 
Phyllis Kaser. And getting to know 

her is an enjoyable and easy task. 
Her work in the Placement Office 

consists primarily of coordinating 
students, recruiters and information. 
Once a company calls to set a 
recruiting date, Phyllis remains in 
contact to insure that there are no 
foul-ups. There are normally three to 
four contacts with each company 
before its representative(s) arrive at 
the Placement Office. All of those 
schedules you see tacked up on the 
Placement board she writes up from 
information given by the company: 

Phyllis spends a lot of time com
municating with the different com
pany recruiters which gives her some 
insight into the job market for 
engineering graduates. She says that 
many of the recruiters say the same 
thing - Our company needs X 
number of engineers and we don't 
know where we are going to find 
them all. Mechanical engineers seem 

to be in greatest demand, with elec
trical engineers a close second. "Fall 
of 1978 was the busiest recruiting 
season the College of Engineering has 
ever known. A very aggressive, com
petitive group of graduates set the 
tone for the semester recruiting ac
tivities which increased 35 to 40 per
cent over Fall of 1977 in number of 
companies on campus, number of 
recruiting schedules and number of 
student interviews conducted." 

Phyllis says that the "recruiting 
season brings demands and pressure, 
and I thrive on both. There is a great 
deal of satisfaction in knowing what 
you are responsible for works." 

Salaries continue to rise also. The 
December 1977 B.S. graduates had an 
average salary of $15,800 while 
December 1978 B.S. graduates took 
jobs with salaries averaging out at 
$17,244. Phyllis also compiles a salary 
survey and recruiting activity report 
each semester. 

With the increase in engineering 
jobs there seems also an increase in 
the number of summer jobs 
available. Phyllis says that interested 
sophomores and juniors may place 
their resumes on file with her. Those 
looking for summer work might also 
try writing to companies on their 
own. An excellent source of informa
tion is the College Placement An
nual; the Placement Office still has a 
few copies available. 

One improvement Phyllis would 
like to see made in the Placement Of
fice is the preparation of students for 
interviewing. Right now most 
students go into their first interview 
cold and it may take several inter
views before they feel relaxed. Many 
students put off interviewing for as 
long as possible because of their ap
prehension. Phyllis thinks many 
recruiters would attend student 
organization meetings to discuss the 
interviewing process and perhaps 
conduct mock interviews. 

When it comes time for you to con
sider employment, remember that 
someone is working to help you. 
Those who are graduating will find it 
easier because of Phyllis Kaser and 
her helpfulness. 



THE DIESEL: 
AUTOMOBILE OF THE FUTURE 
By Robert Reynolds 

The cost of gasoline has increased 
by at least 150% in the past five years. 
This has led to the search for more 
economical forms of transportation. 
Since the American public refuses to 
give up the medium sized, semi
luxury automobile, it is necessary to 
make this type of car more 
economical, ie: more fuel efficient. 

There are many ways to increase 
the fuel efficiency of an automobile. 
The aerodynamics can be improved, 
lighter materials can be used in the 
construction of the body and frame, 
radial tires, which have less rolling 
resistance than bias ply tires may also 
be used. But, most of all the engine 
design can be changed to offer more 
combustion efficiency. 

Various engine designs have been 
explored in the past years. The steam 
turbine has been tried with very little 
success. The rotary engine, developed 
by Mazda, has also primarily fallen 
by the way side. One engine that has 
held on and is still going strong is the 
diesel engine. This engine did not 
come about due to the energy crisis, 
as did the others. The diesel engine 
was the brain child of Rudolf Diesel 
(1858-1913). The use of the diesel was 
made practical in World War II when 
the Germans used it to power 
everything from small vehicles to 
transport planes. 

Today, once again, the diesel is 
regaining its popularity due to the 
energy crunch. The diesel is more 
fuel efficient than the gasoline 
engine. Typically, the efficiency of a 
diesel engine is 20 to 25 percent 
greater than that of a gasoline engine 
of equivalent output. In addition to 

this, a gallon of diesel fuel requires 
much less raw energy to refine it than 
a gallon of gasoline. These items add
ed together spell a savings in natural 
resources. 

The diesel also has some other dis
tinct advantages as compared to the 
conventional gasoline engine. There 
is no ignition system as on a conven
tional engine. The fuel in the 
cylinders is ignited by the heat built 
up by compressing the mixture of 
fuel and air. What does this mean to 
the American consumer? With no 
conventional ignition system you d'o 
not have spark plugs to replace, igni
tion spark timing to set, or points to 
replace. The diesel engine uses fuel 
injection, unlike most gasoline 
engines. There is no carburetor to 
worry with and no hit or miss fuel 
metering devices. The quantity of 
fuel injected into the cylinders is 
measured by the injection pump and 
is a very precise measurement. Also 
the diesel does not produce a great 
quantity of hydrocarbons or carbon 
monoxides. This helps to keep the air 
free of these polutants. 

The diesel engine does have some 
disadvantages inherent to its design. 
Due to the fact that the combustion 
process is due to compression heating 
of the mixture alone, cold 
temperature starting may be a 
problem. Designers have added 
"glow plugs" to the cylinders. The 
glow plugs are actually small heaters 
placed inside each cylinder. Under 
cold weather starting conditions, the 
glow plugs must be turned on and the 
cylinders allowed to warm before the 
mixture temperature can rise enough 

to allow starting. The glow plugs are 
electrical which require more power 
supplied by the battery. In most cases 
a very heavy duty battery is necessary 
or as on the GM built automobile 
diesels, two batteries are necessary. 
In climates where the temperature 
falls to below zero, the time required 
for the glow plugs to reach operating 
temperature can be as long as one 
minute and most probably must be 
augmented by a ll0 volt engine block 
heater which keeps the oil thin 
enough to allow easy engine crank
ing. At cold temperatures the oil is 
not only thickened but, the air fuel 
mixture is already so dense that it is 
very hard to compress, making it very 
difficult to crank the engine. 

The performance of the diesel does 
not compare with that of a gasoline 
engine. Diesels are slower than com
parable gasoline powered cars. They 
do not accelerate as fast, pass as well, 
or reach the same top speed but, 
when you consider that the speed 
limit is 55 miles per hour, does it 
really matter if you get to 60 mph in 
8.7 seconds or in 10.7 seconds. 

The diesel is clearly cheaper to 
operate. No conventional tune-ups 
and a 20 to 25 percent savings in fuel 
make it so. With the next energy 
crunch just around the corner, why 
take a chance on the long lines to the 
gasoline pumps. There were no long 
lines to the diesel pumps in 1973. 
Invest in the future, buy a diesel. 

Robert Revnold.~, a f{Ue.~t writer for 
the SHAMROCK, i.~ presently in a 
technical writ inf{ clas.~, for which this 
article wa.~ written. 







BEHIND THE SCENES 

Carmen Wood, AgE Secretary 

As Senior Secretary in Agricultural 
Engineering, Carmen Shaw Wood 
has seen many students come and go. 
Being secretary for 21 years in the 
same room has helped. And, she has 
seen three department chairmen 
while working here. 

Ms. Wood is in charge of the 
payroll for the student workers, and 
she takes care of correspondence and 
paperwork in general. But seeing 
freshmen come in, and watching 
them grow, and the satisfaction she 
gets when they finally graduate to a 
well paying job is the main reason 
she likes her work so much. She 
would have liked to be a teacher 
because she does like students so 
much and likes working with them. 

Cooking, and just being home or 
with her children are some of the 
things she enjoys most off the job. 
She is also active in lodge work, hav
ing been president of the Rebekah 
Assembly of Missouri. The main 
function of the lodge is a home for 
the aged. She is a member of the local 
Athens Rebekah Lodge. 

Carmen Wood 
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By Tom Ziaja 

Nona Wood 

Nona Wood, ChE Secretary 

Who keeps track of a student to see 
he is taking the right courses, or that 
she has everything needed to 
graduate? For undergraduates in 
Chemical Engineering, it's Nona 
Wood. 

Ms. Wood keeps track of the 
students' courses, and knows many of 
the students by name because of this. 
As she explained, it's a lot easier to 
help a student if you know his name. 
And, since she was in chemistry and 
biology for three years, she can em
pathize with a student ready to call it 
quits, and help them. 

Being a secretary for the faculty in 
general, Ms. Wood helps make sure 
things are ready for class, and also 
she is Dr. Preckshot's secretary. 

Ms. Wood takes a lot of pleasure in 
her gardening away from her job, 
which she works at full time. She has 
worked here for two and a half years, 
coming over from the personnel ser
vice here at UMC. 

Bill Ballard, CE Technician 

There is a technician in Civil 
Engineering who builds many 
different things. But Bill Ballard 
doesn't stop there. He then turns 
around and wrecks them. That's the 
name of the game, according to him. 

When graduate students come in 
with plans and drawings, he helps 
them build it. Then, as with concrete, 
the object is subject to much stress 
until it eventually breaks. During 
this time, many different 
measurements are taken, which can 
be used to predict future failures. Mr. 
Ballard builds them and breaks 
them. 

In his 15 years with the university, 
he has noticed changes. One is that 
things are generally getting bigger. 
As he explained, tests used to be run 
on scale models mostly. Now, if possi
ble, tests are run on the real thing. 

Aside from his work, Mr. Ballard 
likes to go hunting, and to go on 
fishing trips. And, last summer he 
built a house. But that he didn't 
wreck. 

Rill Ballard 
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Je.~sie Fulton 

Wanda Gooch and Jessie 

Fulton, Copyroom 

Who would think that over 10 
million copies a year are made in the 
copy room. Well, for Wanda Gooch 
and Jessie Fulton, it's all in a days 
work. 

Ms. Gooch and Ms. Fulton are 
"co/ inhabitants" of the copy room. 
They say it's almost like living 
together. But they get along very well 
and like working with each other. 

Ms. Gooch has worked in the copy 
room for 5 years. Before that, she 
worked in the University Book Store. 
She says her job here is one of public 
relations as much as copying, because 
you are in an open-door office, 
literally, and are in constant contact 
with the faculty and students alike. 

Ms. Fulton has been here for 2 
years, but she has plans. Her goal is 
dancing, which she plans on 
teaching. She is now an intermediate 
in ballet, and has about 2 years to go 
before she gets her toes, which means 
she graduates to toe ballet, where the 
toes are used instead of the balls of 
the feet. 

April 1979 

John Uhlig, EES 

John Uhlig knows that the satisfac
tion you get from a job well done is 
important. 

As supervisor of the Advanced 
Instrumentation Design Group, he 
has many different jobs. For in
stance, the group designed, built and 
maintain the sound system in Brady 
Commons. And they maintain the 
cameras and editing equipment for 
the School of Journalism. 

Away from work, Mr. Uhlig teaches 
a bible studies at the Moberly prison, 
and other places. He is a past chair
man for Vocational Training for the 
Columbia School District, and will 
serve as chairman next year. He also 
judges swim meets, such as the State 
Girl's High School swim meets, as 
well as men's and women's big eight 
swim meets here. 

Mr. Uhlig has worked here for 15 
years, and before that he was in 
business for himself in the radio and 
TV repair business. And in thts work, 
he enjoys most the satisfaction of 
completing a project, and having it 
work the way it was designed. 

John UhliK 

Larry Clark 

Larry Clark, MAE Machinist 

Larry Clark is a machinist in the 
Mechanical Engineering lab. He 
helps with research and development 
for the PhD's in the department. 
Whatever the faculty can't buy, they 
expect him to build, A,ccording to 
him, you never know what they're go
ing to ask yo1c1 to build next. 

Mr. Clark has worked on the shock 
tube and the supersonic wind 
tunnels, among other things. He also 
has done work for the Cancer 
Hospital and the Medical Center. 
Because the lab is equipped with 
large equipment, he is called on for 
work by many organizations. 

Originally from a farm, he now 
lives on a 20 acre farm just outside of 
Columbia. He enjoys fishing and 
swimming, and just yard work in 
general. Mr. Clark has worked in the 
lab for 10 years, and likes working 
with the students. He also enjoys his 
work because it always came natural
ly to him. 
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ENGINEERS HELP IN BLOOD 

DISEASE RESEARCH 
By Kenneth Williams 

I " ... the opportunities for design I 
engineers in the medical research 
equipment field are tremendous." 

The engineering field has been in
volved in all aspects of life during 
man's eternal quest to "build the 
better mousetrap". This old adage is 
particularly true in the medical field, 
in which advanced engineering 
design has helped to bring about 
most of the medical miracles that 
doctors are using every day. Because 
of these advances, the opportunities 
for design engineers in the medical 
research equipment field are tremen
dous. A good example is the specializ
ed equipment that has been designed 
to assist in blood disease research. 

Medical researchers have known 
for some time that whole blood is par
tially composed of different proteins. 
Recently, patients with certain symp
toms have been observed to have un
usually high concentrations of 
proteins in their blood. If some easy 
method of determining the different 
protein levels in the blood could be 
devised, it would be a significant 
diagnostic aid for doctors to use. At 
this point, medical researchers con
tracted engineering designers to 

develop a system to measure protein 
levels. 

The first part of the problem for 
the engineering designers was one of 
separation, since the composition of 
whole blood is a 50/50 ration between 
red blood cells and the protein con
taining serum. The method proposed 
by the engineers to extract the serum 
was by means of centrifugation which 
would exert massive g-forces to pack 
the red blood cells in the bottom of 
the sample tube. The serum con
taining the proteins could then be 
decanted from the top layer into 
another sample tube. 

Secondly, it became necessary to 
devise a simple way of separating the 
proteins which are of differing 
molecular weights and electrical 
charges (in certain pH en
vironments). As one recalls from 
physics and chemistry, charged par
ticles are affected when they are plac
ed in an electrically charged field. 
Thus, the method developed by the 
engineers is called protein elec
trophoresis (PEP). The process of 
PEP is performed by placing a small 
drop of the patient's serum on a piece 
of special test paper in a certain pH 
buffer. While applying a DC current 
of known magnitude for a specific 
period of time, the different proteins 
will migrate in opposite direction 
toward the electrodes, depending on 
their particular charge and ma.ss. The 
paper is then dyed in such a way as to 
cause the proteins to become visible. 
These proteins appear as bands on 
the paper, with the thickness of the 
bands indicating the concentrations 

of the particular protein. The bands 
are then visually compared with a 
normal serum test strip and the ab
normalities are readily seen. 

Protein electrophoresis is merely 
qualitative instead of quantitative; 
therefore, engineers devised another 
process to give accurate numerical 
results: densitometry. This technique 
involves taking the dyed protein 
paper strip and focusing a particular 
wavelength of light through the 
various bands. As the other end of the 
beam is a photocell which registers 
the amount of light transmitted 
through the bands. The photocell 
connects through a transformer to a 
motor which drives the vertical con
trol in a horizontal strip-chart 
recorder. To make a quantitative 
analysis, the area under the curve 
corresponding to the particular band 
is measured. 

Engineers have developed this 
series of processes as a physician's 
diagnostic aid. From a small sample 
of a patient's blood, these tests are 
performed and, in a short while, the 
medical researchers will have results 
which will aid in the diagnosis of a 
certain blood disease. The processes 
are also very useful in determining a 
patient's reaction to various 
treatments quickly and cheaply. Most 
important, the reproducibility of 
these techniques makes it practical 
for use in all diagnostic laboratories. 

Kenneth Williams, a guest writer for 
the SHAMROCK, is presently in a 
technical writin!{ class, for which this 
article was written. 



M.B.A. -
THE EXECUTIVE DIRECTION 
By John Lewis 

A bachelors degree in engineering 
is a guarantee of a high starting 
salary. But what about twenty years 
after that? By this time engineers 
make less doing enginee ring than 
today 's business students will make 
then , even though the business 
degree receives a lower starting 
salary. This happens because the 
business student has the prowess to 
move up in the corporate structure, 
managerial positions, and the 
engineer does not. What the engineer 
needs is an option to allow him to 
become competent in managerial 
matters a s wel I as production 
problems. One such option is the 
M.B.A. program. 

The M.B.A. (Masters of Business 
Administration) program at M.U. is 
one place to turn if you are looking 
for such an option. It is a two year in
tensified program that allows under 
graduates of any field to gain an ad
vantage in a management position. 
The M.B.A. program is a part of the 
School of Business. It accepts 100 peo
ple per year into the program. To 
apply a 2.8 undergraduate G.P.A. and 
Graduate Management Admission 
Test (GMAT) score of 475 are general
ly required. The M.B.A. program is 
rigorous. There are 27 hours of re
quired classes the first year of the 
program. Some or all of these may be 
waived with a B grade in the class (or 
it's equivilent), as an undergraduate. 
Th~ required hours are composed 
basically of math , business, accoun
ting, and economics. Most entering 
st11d en ts do waive a substantial 
n11mber of these classes. The average 

len gth students in 1977-78 spent in 
the M.B.A. program was 44 out of a 
maximum poss ible 54 hours. 

The second year of the M.B.A. 
program is where individualization 
takes place. There are six required 
class hours but beyond that the stu
dent is free to choose from one of 
more than a dozen specialized 
programs. These "Areas of Concen
tration" are such things as; Business 
Logistics, Controllership, General 
Marketing, and Personnel Manage
ment and Industrial Relations. Each 
of these areas has its own individual 
requirements and electives, thus 
allowing the M.B.A. student to 
specialize. 

What does this extra two years of 
college gain the average Engineering 
student? The initial benefits are not 
too apparent. M.B.A. graduates with 
technical degrees generally get 
roughly the same starting salary they 
would receive without the M.B.A. 
degree. But the opportunities to ad
vance, quickly, do exist. In twenty 
years it's hard to guess how much 
more money the M.B.A.-engineer will 
he making than his engineer counter
parts. There is no upper limit on 
sa lari es for engineers with M.B.A. 
deg rees, there is simpl y a question of 
how well an individual is able to 
capitalize on opportunities. 

Many engineers wishing to go into 
managem e nt do not choose thi s 
route, directl y. After spending four 
yea rs in co llege most engin eers are 
ready to enter th e job market. While 
employed they may choose to go to 
night scfioo l and rece ive their M.B.A. 

I "There is no upper limit on I 
salaries for engineers with 
M.B.A. degrees . .. . " 

in that manner. The advantages here 
are that many companies are willing 
to help prospective M.B.A. 's with 
school expenses and a chance to prac
tice, in the field, before entering 
management. The disadvantages are 
the amount of time this could take, 
four years is not unusual, and the dif
ficulty of managing time for a full 
time job and school. Still many peo
ple feel the advantages, particularly 
the practical experience, will out
weigh the disadvantages. 
Metropolitan colleges, such as 
U.M.K.C. and U.M.S.L., have ex
perienced increasing popularity in 
night-school M.B.A. programs. 

So for an alternative to spending 
the rest of your life at the same job, 
inflation negating your raises, con
sider an M.B.A. program. For further 
information contact the College of 
Business and Public Administration, 
U.M.C. 



GRADUATE SCHOOL 

ANOTHER ALTERNATIVE 
By Dan Dasho 

Well, the end is in sight. After 
almost four years, graduation is less 
than a semester away. In May my op
tions will be different. The new 
choices coming are exciting, temp
ting, and personally challenging. The 
types of jobs awaiting engineers are 
numerous. The fields each engineer 
has to choose from are as varied as 
the companies offering them. Part of 
the challenge is finding the right 
company, one with people I can in
teract with, one with attitudes toward 
engineering that reflect my own. At 
the same time, another alternative 
equally challenging presents itself: 
Graduate School. Applying the same 
standards to graduate school as to in
dustry in choosing the right place is 
only common sense. Either choice 
will have a great affect on a career, 
and the final decision should be as 
well thought-out as deciding where to 
work. 

For me, working through graduate 
school is an opportunity that cannot 
be passed up. After seven semesters of 
sitting through some courses that at 
times seemed to have very little 
relevance to my degree, yet still try
ing to learn what I could, I look 
forward to specializing, closing some 
of the knowledge gaps that seem to 
have accompanied me in un
dergraduate life. 

Graduate school offers the advan
tage of learning more than just upper 
level courses. For example, as a re
search assistant one can earn decent 
money in Columbia, while being in
volved with a research project related 
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to a special area of interest. The 
courses taken will help the student 
better understand the research. 
Graduate school enables one to bring 
together the knowledge and the 
problems to better achieve the 
solutions. The graduate degree, 
whether an M.S. or a PhD is a work
ing degree. By working with 
professors on research projects one 
gains an understanding of the 
questions and possible answers that 
engineers are faced with. 

At the University of Missouri there 
is plenty of research to choose from. 
Each department in engineering has 
its own research projects. An ex
cellent guide for the kinds of research 
being done can be found in the 
Engineering Research Review, a 
catalogue of the present research pur
sued on campus. This booklet and a 
discussion with your advisor or some 
person in the department who you 
can talk with openly, should be able 
to fill in the details on these 
programs. 

Going to graduate school does not 
mean just signing up and enrolling; 
as with a job you should shop around 
for the program that fits your needs. 
If it is not offered here then look at 
other colleges. Most major schools 
will be happy to communicate with 
you about their programs. 
Remember that engineers are in de
mand at graduate schools as well as in 
industry. This is a seller's market a~d 
the school will be interested in you. 
Again, the things to look for are the 
type of course work that interests 

you, research that will be relevant to 
these studies, and financial aid. Most 
schools are willing to pay tuition and 
provide a spot in the research 
program for a student. With work in 
industry as an alternative you don't 
have to settle for just what is 
available. 

Another type of work open at 
graduate school is a teaching 
assistantship. As a T.A. you will be 
working with professors, organizing 
courses and doing some teaching. In 
Electrical Engineering, most T.A.s 
teach two hour lab sections for un
dergraduates. Not the type of work I 
would want, but certainly a source of 
money to get by on. Here again, find 
out what types of things are available 
before making a choice so that you 
know what to expect. But to make 
these kinds of decisions the student 
must have some specific goals in 
mind. 

Graduate school gets down to the 
specifics, requiring more work and 
responsibility as a student. It is no 
place to be in a holding pattern, try
ing to decide what to do. Entering 
graduate school requires a person to 
set goals that can be used as a guide in 
advance studies. Not that these goals 
cannot change, but specialization in 
engineering needs an organized 
course of study. As a student you 
should know what directions to go in. 
Then while on that path you can 
branch out to areas that really appeal 
to you. All this hopefully leads a 
graduate student to independent 
work of their own, adding to the body 
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ef knowledge in engineering. 
All of this pays off. Most M.S. 

degrees can be completed in one to 
bne and a half years depending on the 
program. PhD students would take 
about four years including masters to 
complete their degree. With an M.S. 
ihe job market will be just as good if 
not better than as a B.S. Starting 
salaries will be higher and more im
portantly, you will be going to com
panies with specific jobs in mind. 
Finding a match between skills, type 
of work, and company are easier if 
you know what you want to be doing. 
Getting that graduate degree can 
really be an asset. 

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

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

Denver 
Dal las 

Orlando 

San Francisco 
New York 
Washington. DC 

Engineers Architects Planners 

Booker Associates, Inc. 
1139 Olive St. St . Louis, Mo. 63101 
Lexington , Kentucky Washington, D.C. 

Burns& 
MC'i>onnell 
[ 11 q ,1 1C' C't ', A rc ll 1l(' lf', Co 11<,1 tl l, 11 11', 

Complete Architectural 

& 

Engineering Services 

816 333 4375 
P.O. Box 173 Kansas City, Missouri 64141 

If you decide on a job rather than 
graduate school, look into the com
pany's tuition aid program, most give 
100 percent reimbursement for 
professional courses taken. So while 
working you can pick up some 
courses that will improve your 
qualifications. After some time in in
dustry when you have gained a more 
refined idea of the type of work you 
will be doing, the Masters program 
may look better. Just because 
graduate school isn't what you want 
right now does not mean you won't 
want to go at it some time in the 
future. 

The best thing is to keep your op-

Con,ulting Eng in e-en Lond Surveyors 
Sewer - Water - Roods - 5ubdiv1sioM 

Test ing loboro1o.ry 

Soils - Concrete - Water- Wastewater • AH 

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

GEORGE BUTLER ASSOCIATES 
CONSULTING ENGINEERS 

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

TELEPHONE 816/421 -1:n:l 

(""D HORNER & SHIFRIN, INC. 
D..J Consulting Engineers 

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

ENVIRONMENT 
INDUSTRY 

MUNICIPAL 
AIRPORT 

SOLID WASTE 

HOWARD NEEDLES 
TAMMEN & BERGENDDFF 

HNTB 
ARCHITECTS ENGINEERS PLANNERS 
OFFICES IN PRINCIPAL U .S . CITIES & 
OVERSEAS 1 B05GRANO AVE ., KANSAS 
CITY, MO. 641 OB PH : 81 6 474 -4900 

Wrn. H. Kllngnor & 
A11oclate1 

PIOPIH•ONAL INO•NHIS .......... "' 
Dr•ln.1•, LH" Dlttr•ct .,.4 M••lclpal W•rk 

W•-•rk,, S.••••• SltMI •• .. ••••••t 
'11 IIOADWAY OU•NCY, •LL. 61101 

"'- UJ-WJ 

tions open now. Maintain a good 
grade point average and get a general 
overview of the engineering program 
that interests you. Graduate school 
offers unique opportunities for 
broadening an educational ex
perience and provides a student with 
a wider set of choices when the time 
comes to go after a job. Graduate 
school has something to offer you. 

Dan Dasho, a guest writer for the 
SHAMROCK, is presently in a 
technical writing class, for which this 
article was written. 
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NOISE POLLUTION 
AND ITS CONTROL 
By Cindy Buchanan 

Neither seen nor felt, noise is push
ed to the back lines in the battle 
against pollution. Like smog or 
phosphates, noise too, has detrimen
tal effects on people. 

Effects on People 

Noise pollution is no longer 
restricted to those employees in oc
cupations with excessive noise. With 
continued and increasing in
dustrialization and automation, 
noise is now affecting many more 
people. And not just on the job. 

Physical harm by excessive noise is 
one of damaging the tiny hair cells in 
the inner ear. If the exposure is tem
porary, then the damage is temporary 
and the hearing threshold is only 
temporarily shifted. The level will 
return to normal if given enough 
time in a quieter setting. However, if 
the exposures become more frequent, 
then the hearing threshold level may 
become permanently shifted. 
Repeated exposure over several years 
will gradually and permanently shift 
the threshold, causing the hearing 
loss. 

In order to minimize the effects of 
noise pollution, OSHA set the noise 
level standards in 1970 to 95 decibels 
for 4 hours exposure, 90 decibels for 8 
hours exposure, 85 decibels for 16 
hours exposure, and ranging up to a 
few impulses at 140 decibels. 

OSHA's requirements also 
stipulate that employees exposed to 8 
hours of 85 decibels or more be 
audiometricly tested and records be 
kept. This testing includes giving the 
employee pure tones at different 
frequencies to determine threshold 
levels. With 75% of the nation's 
workforce exposed to at least 85 
decibels, this is a lot of testing. 

However, these tests provide an in
surance against worker's compensa
tion. If the test is not given to new 
employees, the employer could be 
liable for any previous hearing loss. 
Compensation cou ld be as high as $12 
billion, now that hearing loss is com
pensable in most states. That is plen
ty of incentive for noise pollution 
control. 

Engineering Controls 

lnconsidering the feasibi lity of 
noise pollution control, acoustics, 
production and economics must be 
considered. Six concepts of acoustics 
must be included in all possible 
solutions to noise control: Sound 
barriers and absorption, vibration 
damping and isolation , mufflers, and 
process alteration. In any engineer
ing design or modification these con
cepts are the basic starting points. 
Production, including safety con
siderations, and economic analysis 
are the following steps. 

If an estimate indicates engineer
ing modifications are not feasible, 
then OSHA requires the use of hear
ing protectors as a permanent 
measurement of compliance with 
regulations. Studies show, though, 
that hearing protectors are a poor 
noise control. They sometimes in
terfere with operations; sometimes 
the operation of the very equipment 
creating the noise, and even good 
protectors are often uncomfortable. 
Most of the time, they end up around 
the workers' necks or completely off. 

However, if engineering controls 
prove feasible , then OSHA requires 
that they be implemented. Noise con
trols are far more expensive when 
altering existing processes and equip
ment. In new processes, noise control 

is sometimes included as standard 
and other times it can cost as much as 
10% of total equipment costs. In 1976, 
an economic impact study indicated 
that industry will have to spend $10.5 
billion to meet the 90 decibel stan
dard and $18.5 billion to meet the 85 
decibel standard. 

Administrative Controls 

Administrative controls could 
prove to be more economical than 
engineering controls. Some simple 
adminis trative controls include com
bining and limiting noisy operations 
to specific times during the day. For 
example, if a noisy process needs to 
be run so many hours a week, run it 
each day for a shorter time period in
stead. Quiet environments in a plant 
provide a place for taking a break 
from the noise. Periodic breaks tend 
the reduce the threshold shift and 
allow the threshold to return to nor
mal. Arranging work schedules to 
minimize employees' exposure to 
high noise levels is another control. 
Most importantly, limiting each 
worker's exposure to his own noise 
reduces the noise level exposure. 

As money is a possible deterant to 
engineering controls, so ad
ministrative controls have its prac
tical problems. Rights and benefits of 
employees may be violated as a result 
of implementing these controls. The 
production may be interrupted to a 
costly point and the possibility of 
safety hazards may increase. 

OSHA officials see the solution to 
noise pollution as a combination of 
engineering and administrlltive con
trols. Engineering is the preferred 
control and administrative is the 
cheaper. But, nonetheless , worker 
health and safety is part of business 
costs. 



THE SCIENTIFIC METHOD 
IN PERSPECTIVE 
By Thomas Van Goethem 

THE SCIENTIFIC METHOD IN 
PERSPECTIVE 

It appears as though all too often 
an air of uncertainty exists as to what 
is meant by the scientific method. Its 
basis and applications involve a field 
of study all their own, which expands 
beyond the basic sciences. Hopefully, 
a few thoughts as to its application 
can portray the vastness of its use. 

When thinking about the scientific 
method one often visualizes a gray
haired scientist clad in an off-white, 
speckled lab coat equipped with a 
headful of intricate formulas. Nearby 
a bound notebook lies open to a page 
of critical data which will someday 
prove some revolutionary new con
cept. His procedural outline is ap
parent: 1) identify the purpose, 2) 
select a theory, 3) model the theory, 

4) deduce conclusions, and 5) 
evaluate the conclusions. While 

visualizing this approach being used 
by such men as Einstein, Newton, 
Taylor, or Maxwell is relatively easy, 
its application is less apparent on a 
student level. For example, in physics 
lab you may have questioned the 
validity of repeatedly measuring the 

force of gravity in order to compare 
your result with a well recognized 
value. Have you, however, con
templated what Newton perceived 
gravity to be? What was it about his 
relatively simply observation that 
warrants repeating it? Undoubtedly 
many great philosophers before him 
had their own explanations as to what 

caused items to spontaneously fall 
towards the earth. What then caused 
Newton's explanation to rise above 
the others? The answer lies in the 
fact that while others may have ex
plained gravity qualitatively, Newton 
discovered a useful quantitative ex
planation. Through his discovery of a 
gravitational constant which quan-

tified the force between objects, he 
was able to provide a foundation for 
further study. 

By modeling the attraction of ob
jects with a mathematical 
relationship Newton found a logical 

link between the physical property of 
the attraction of masses and the 
abstract concepts of mathematics. If 
such a link is general enough, then 
the physical system can be transform
ed to the abstract mathematical 
system, where it can then be operated 
on by arbitrary properties which 
have been thought up and agreed 
upon by mathematicians. These 
properties allow new relationships to 
be discovered which can then be 
applied to the physical state in order 
to predict or explain interrelated 
physical phenomenon. Through this 
approach the association between 
apples falling from trees was tied to a 
mathematical relationship, which in 
turn precipitated more useful 
applications . From that point 
forward cause-effect relationships 
due to the exogenous gravitational 
forces upon systems could be 
predicted. 

This technique of using models to 
describe interrelationships is ap
parent in the engineering problem
solving process. Whether deter
mining a flow rate, tensile strength, 
molar concentration, charge on a 
component, or the state of a system, 
one relies extensively upon the use of 
quantifying models. In each case 
problems are evaluated by selecting 
theories which are first, perceived to 
be general in nature, second, have 
empirical content, and finally, ex
plain the physical relationships as 
the user perceives them to exist. If the 
relationships correctly fit the 

theories, then the model may provide 
its user with pertinent conclusions. 
Such conclusions may then aid in 
either describing the behavior of the 
system, constructing hypotheses to 
account for observed behavior, or 
predicting future behavior. 

Models themselves are neither 
right nor wrong. They instead, are 
evaluated only by their usefulness in 
explaining conditions under which 

the described phenomenon occurs. 
An extensive portion of engineering 
studies involves familiarization with 
what models are available for solving 
problems. Through this familiariza
tion and experience one learns to first 
choose the models that best describe 
the interrelationships of a system and 
second, define and quantify the 
variables in those models. This ap
proach to problem solving is what 
constitutes the scientific method - a 
method not unfamiliar to students. 

Hopefully, the next time a fellow 
student is in the laboratory environ
ment perhaps he will not think of 
himself as either trying to find a cons
tant, or attempting to verify a 
mathematical relationship, but in
stead, consider the lab as the testing 
of a hypothesis developed from a 
model. Perhaps he might even look 
ahead and visualize himself as know
ing the results, or natural 
phenomenon that occurs, and try to 
explain that phenomenon by means 
of a descriptive, predictive, and/ or 
explanatory model. 

Thomas Van Goethem, a guest 
writer for the SHAMROCK, is 
presently in a technical writing class, 
for which this article was written. 



Huber 0. Croft Lecture 

The second annual Huber 0. Croft 
Lecture was held February 16, 1979 
in observance of National Engineers' 
Week. The guest speaker was Dr. 
Elton J. Cairns, Professor of 
Chemical Engineering at the Univer
sity of California-Berkeley. 

Dr. Cairns spoke on "Electric Cars: 
Energy Aspects and Contributions to 
Energy Independence." His focus was 
on shifting away from primary 
energy sources. He stated that the ef
ficiency of electric cars was equal to 
or greater than petroleum, coal or 
nuclear generated electric power. Dr. 
Cairns then compared possible 
batteries for powering electric cars. 
He concluded by stating a two-fold 
reason for considering electric cars: 
Electric cars will reduce the use of 
primary energy sources and they will 
"offer the opportunity to shift part of 
the transportation energy demand 
from petroleum sources." 

Dr. Cairns' expertise on the topic of 
electric cars results from five years of 
experience as the assistant head of 
electrochemistry at GM's Research 
Laboratory, and as head of the 
Energy and Environment Division of 
Lawrence Berkeley Laboratory. 
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Engineers to be Honored 

UMC's Engineers' Week will see 
four engineers honored for their 
professional contribution to 
engineering. These four are Harold 
D. Altis, J. Harold Bragg, Dr. Robert 
K. Roney, and Brice R. Smith Jr. 

Harold Altis has devoted his career 
to McDonnell Douglas Corp. and is 
presently corporate vice president of 
engineering and research. He is a 
UMC graduate in mechanical 
engineering. 

Harold Bragg, chairman of the 
board and chief executive officer of 
Winnebago Industries, just acquired 
that position a year and a half ago 
after being with Lennox Industries 
for 29 years. He, too, is a graduate of 
UMC in mechanical engineering. 

Dr. Robert Roney is vice president 
of Hughes Aircraft Co., El Segundo, 
Calif. and has been with Hughes 
since 1950. He received his B.S. from 
UMC and his M.S. and PhD from 
California Institute of Technology. 

Brice Smith is president of SPIRE 
Corp. and a partner in Sverdrup and 
Parcel and Associates, engineers/ 
architects/ planners. Both are sub
sidiaries of Sverdrup Corporation. 

All four men will be honored at the 

awards ceremony during Engineers' 
Week, March 11-17, 1979. 

AIChE Officers 

AIChE has elected officers for spr
ing and fall of 1979. The officers are: 
Walt Lindner, President; Greg 
Moerer, Vice President; Joe Jansen, 
Secretary; Al Braaten, Treasurer; 
and Cynthia Crismon, Program 
Chairman. 

New Student Organization 

The Associated General Contrac
tors (AGC) of Missouri have started a 
student chapter here at the College of 
Engineering. In it's organizational 
meeting, officers were elected and 
they are: Jerry Cowley, President; 
Terry Kuc and Carl Arizpe, Vice 
Presidents; Prince McDougal, 
Secretary; and Mike Sullentrup, 
Treasurer. Some of their activities 
include organizing field trips, show
ing films related to engineering 
several times a week, and helping 
civil engineering students find 
summer jobs by providing contacts 
with AGC members. 
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1. A. number when divided by two the 
remainder is one; when divided by 
four the remainder is three; when 
divided by five the remainder is four; 
and lastly, when divided by six, five is 
left. 

What is the number? 

2. One evening Wilson, Tim, Dave, 
Bob and Osborn made separate 
carnps along a riverbank. The next 
morning all were to meet at Osborn's 
carnp; then each man besides Osborn 
was to return to his own camp. 

a. Wilson and Tim camped 
downstream from Osborn, while 
Dave and Bob camped upstream 
from Osborn. 

b. Wilson, Tim, Dave, and Bob 
each had a motor boat; each 
boat would take its owner to 
Osborn's camp in one hour, if 
there were no current in the 
river. 

c. There was a strong current in 
the river. 

d. The next morning each of the 
four men went in his boat to 
Osborn's camp; Wilson made 
the trip in 75 minutes; Tim in 

Solutions to last issue's 
PONDERABLES: 

1. The rope is 15 feet long. 

2. The first die, G:J , is different. 

3. The baseball is fair by 27.76 feet; 
or foul by 17.16 feet. 

4. The values of a,b,c,d are 2,7,6,1, 
respectively. 

5. 10 2/ 7 hours remain. 

PONDERABLES 

70 minutes; Dave in 50 minutes; 
Bob in 45 minutes. 

Which of the four men made the 
round trip, to and from Osborn's 
camp in the shortest time? 

3. Alan, Bart, Clay, and Dick com
peted in a race where each man 
finished in a different position. The 
four men, notorious liars, reported 
the results of the race as follows: 

Alan: 1. I came in just before Bart 
2. I did not come in first. 

Bart: 3. I came in just before Clay. 
4. I did not come in second. 

Clay: 5. I came in just before Dick. 
6. I did not come in third. 

Dick: 7. I came in just bef~re 
Alan. 

8. I did not come in Jast. 
Only two of the above statements 

are true and the man who won the 
race made at least one true statement. 

4. This is the story of the king and his 
two gallant leaders of horsemen both 
of whom were great riders and were 
vieing for the king's favor. The king 
said, "I will promote the one of you 
whose horse is last to run to yonder 
fig tree and return to this point." 

□ 

□ n 0 

□ 

□ 
D □ 

D D 

Expecting a slow race the king was 
surprised when his two leaders 
leaped into the saddles and galloped 
off at full speed. The king's jester was 
present and had spoken two words 
quietly to both horsemen just prior 
to the race. 

What were the two words? 

5. Amelia, Beulah, Carrie, Dennis 
and Elwood attended a supper party 
with their spouses at a restaurant. 
Chairs for the five couples were 
arranged around an L-shaped table as 
shown in Figure 1. 

At the table: 
1. Amelia's husband sat next to 

Dennis' wife. 
2. Beulah's husband was the only 

man who sat alone at one side of 
the table. 

3. Carrie's husband was the only 
man who sat between two 
women. 

4. No woman sat between two 
women. 

5. Each man sat opposite his wife. 
6. Elwood's wife sat on the 

professor's right. 
Who was the professor? 

Solutions to this issue's 
PONDERABLES: 

1. The number is 59. 

2. Tim made the shortest trip. 

3. Clay won the race. 

4. The jester said "change horses." 

Figure 1 5. The professor was Carrie. 



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: 
l. Cha1'les P. Aerospace systems 
manufacturing. Develop and docu
ment a direct numerical control 
system. 
2. Steve 0. Design engineering. 
Design test equipment for att:;itud~; 
control system of ne:w communica
tions satellite. 
3. Nonna L. Steain-turbine manu~ 
facturing. Investigate , analyze and 
obtain funds for solution of shop 
problems. 
4. Stephanie B. Medical syi.t~ . 
service engineering. Insta'.tlation a:nd 
test of new hospital radiographic and 
fluoroscopic x-ray system. 
5. M el 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: 
Gene ral Electric, Educational 
Communications, WID, Fairfield 

Connecticut 06431. ' 
~ 

Progress for People 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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