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ESTERN ELECTRIC REPORT 

1500° C furnace was specially designed to fire 
these new substrates. The relatively low tem
perature results in smooth substrate surfaces 
for practically fault-free thin film bonding. 

Electron micrographs show 
the great difference in grain 
size between new ceramic 
material (lower) and the 
previous material (upper). 

Thin film integrated circuit shown here is part 
of a resistor network. It is one of many that 
benefit from the improved substrate. Metal 
leads on sides are bonded by therrnocompres
sion to tantalum nitride resistor film. 

Smoothing the way for perfect thin film bonding. 
Aluminum oxide, or alumina, is con

sidered to have the best combination of 
properties for thin film circuit substrates. 
Until recently, however, the bonding of 
metal elements to gold-coated tantalum 
nitride resistor film on alumina was some
what unpredictable. 

Now, an advance at Western Electric 
has made it possible to get practically 
fault-free bonding of these materials. 

This new perfection in bonding 
came through the development of finer 
grained alumina substrates. 

The process has four basic steps: 
milling, casting, punching and firing. 

During milling, alumina is combined 
with magnesium oxide, trichlorethylene, 
ethanol and a unique deflocculant. For 
24 hours, this mixture is rotated in a ball 
mill. In a second 24-hour period, plasti
cizers and a binder are included. 

The deflocculant plays a major role 
by dissipating the attraction forces that 
exist between the highly active alumina 
particles. This prevents thickening, which 
would ordinarily make an active alumina 
mixture unworkable. 

The 48 hours of milling is followed 
by casting. When the material comes off 
the casting line, it is in the form of a flexi
ble polymer/alumina tape, dry enough 
to be cut into easily handled sections. 

After casting, a punch press cuts the 
material into the desired rectangles or 

other shapes. Holes can be punched at 
the same time . 

Finally, because of the use of active 
alumina, the material is fired at an unusu
ally low temperature which results in 
smooth substrate surfaces for reliable 
thin film bonding. The finished substrate 
is then ready for the various processes of 
thin film circuit production. 

In developing this new process, en
gineers at Western Electric's Engineering 
Research Center worked together with 
engineers at the Allentown plant. 

Conclusion: This new way to pro
duce substrates is a truly significant con
tribution for thin film circuit production. 

The ultimate gain from this smoother 
substrate is for communications itself. 
For through the achievement of nearly 
perfect bonding of metal leads to tanta
lum nitride, thin films can be produced 
with even greater reliability and economy. 

@ 
Western Electric 

We make things that bring people closer. 



th;; sta SPID~ ing 
eat. tifcould be a bummer. 
~;i i!J;;:ai~~;µcere ~ffort to be 

helpfjil; .. we''offer theg~. suggeg: 
/tio · how to choose. the com.:. 
pan u'll .. bemosf compatible 
'Vit . And the company most 
compatible with you .. 

Let's admit straight off that 
some· things are going to ,,be 
pretty much the same no Jl1atter 
where you work. If, for example, 

· you're a chemical-engineer, you'r~ 
likely to find yourself doing heat 
transfer or continuous flow 
studies.Because that's part of the 
job. 

TMn what should you con
sider? 

For a start, are you more com
fortable in an informal or formal 

rs_~jOb 
n 
jng'.,©l}~,. 

atmosphere? At Celanese, it's 
shirt-sleeves and first names 
right from the start. 

Is your preference for. alarge 
organization? Or a small one? 
Each has certain advantages. 
Qelanese is large, which offers ., 
ypµ a degree of mobility in' both "" 
j9b and location. Which could be 

. important to you. , 
Then there's the factor:. of per

sonal attention. Which · simply 
means a concern for you as well 

· as for your brain. At Celanese, 
we help you evaluate housing, 
schools, shopping. Things like 
that .. 

All of this adds up to compati
bilit?J. An elusive quality to be · 
sure.Butabigfactor in your suc
cess and satisfaction. 

Of course, you also want a com
pany that's going• places. Like 
Celanese. We're growing steadily 
in four .impol'-tant J1igh-technol
ogy industries-fibers, .chem
icals, plastics and coatings. And 
ou_r producb~< numl:>er in the 
thousands. • 

If you're a . chemical engineer, 
.mechanical engineer, chemist or 
an accountant, we may have a lot 
to off er each other. Have your 
placement office set up an inter
view. Or write to Dr. S. 'I: Clark, 
Celanese Cor- . , 
poration, 522 . . 
Fifth Avenue, 
New York, N. Y · ® 

10036. . CELANESE . 

An equal opportunity employer. 
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How are you on 
the follow-through? 

The sure sign of a crack skeet shot is a sudden puff of clay 
dust against the sky. But champions share another mark that's 

almost as easy to spot. It's follow through. 

Like the top-flight skeet shooter illustrated here, our tapered roller bearing 
and steel engineers get results because they follow through, too. 

How abeut you? Do you want a company that involves your interest and keeps you involved 
till the finish? That promotes from within? Are you up to the demands thrown 

our way by the automotive, construction, aerospace and chemical industries? 
Do you have your sight set on the future-on a company like ours that has 

a continuing expansion and modernization program? 

Then write to our Manager of College Relations. And tell him you'd like to take 
a shot at it. The Timken Company, Canton, Ohio 44706. Timken® bearings 

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

An Equal Opportunity Employer (m/f). 

TIMKEN. 
lEG1$TEREO TRADEMARK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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FROM THE EDITOR'S DESK 
HP-35 and SR-10, just to name a cou
ple. Pretty popular items this year at 
Mizzou. Football Saturday's and the 
SHAMROCK, back by popular de
mand. The new and the old, together 
in success. And success is what the 
SHAMROCK will have again this year. 
With a young staff, representatives of 
each department, new ideas flow free
ly and enthusiasm runs high. Stories 
ranging from foobtall playing engi
neers to a method of criminal analysis 
using the UMC nuclear reactor will 
dot SHAMROCK issues, and as always, 
Engineers' Week runs foremost for the 
April printing. 

Now that you have only seven more 
months to go, what have you accom
plished in these past few weeks? Are 
you satisfied or disappointed? Of 
course you are here for the purpose 
of furthering your classroom educa
tion but do you realize the-other goals 
you must keep in mind? One problem 
is arranging your personal schedule 
to fit both your academic and social 
schedules. A good technical education 
is only a small part of what you should 
strive to obtain. Various campus or
ganizations, Engineers' Club, the pro
fessional societies, and others, are at 
your beck and call. If you graduate 
with a degree and nothing else, you 
will be the loser. 

The tim1e for getting started is now, 
not tomorrow or the next day. Get on 
the ball and become a proud member 
of things other than the classroom. 
You'll find the time. A big fact at Miz
zou the past few years has been apa
thy from students and faculty alike. 
But this year the fact is activity plus. 
The SHAMROCK is active and flourish
ing. Shouldn't YOU be a part of it? 
Contact any staff member. 

_j(aren ;})umm, Co-f:JUor 
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Y.n&ineers\ 
Start in Management Now at 

C~!!~~.~per 
Charmin will interview 

at the Student Placement Office 

We have opportunities in: 

■ Manufacturing Plant Management ■ Product Engineering 
■ Plant Maintenance Management ■ Plant Industrial Engineering 

■ Plant Chemical Engineering 

For: BS and MS degrees in ChE, CE, IE, EE, ME, Pulp and Paper Technology, 
and MBA's with BS in any technical discipline. 

■ Experience in papermaking not neces
sary. We train you. Within 6 months after 
you join us, you are given full charge of 
an engineering staff section or direct 
responsibility for a production unit or 
department. 

■ Papermaking is big business. Tenth 
largest industry in the U. S. and grow
ing rapidly. 

■ Charmin's growing. As a producer of 
household paper products, Charmin is 
one of the leaders of the segment that is 
growing 3 times faster than the total 
industry. 

■ Charmin needs engineers with new 
ideas, capable _of devising new meth
ods, new processes. Our rapid growth, 
combined with a practice of promotion 
from within, provides outstanding ad
vancement opportunities. 

Sign up at the Placement Office 
We're interested in talking with you even 
if you have graduate school plans or a 
military obligation. Note: You must be a 
U. S. citizen or have a permanent im
migrant visa. 
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JAMES W. BALDWIN, JR., Pro
fessor of Civil Engineering. 

Dr. Baldwin came to MU m Sep
tember 1960. He was department 
chairman from September 1967 to 
January 1972 and is presently work
ing on the behavior of concrete-on
steel beams. A member of the Ameri
can Concrete Institute, American 
Society of Civil Engineers, Sigma Xi, 
and Chi Epsilon. Dr. Baldwin is in
terested in field testing bridges which 
have been subject to overload. 

NEAL B. H. BENJAMIN, Associ
ate Professor of Civil Engineering. 

Coming to M.U. in September, 
1969, Dr. Benjamin's specialty is con
struction management. He is presently 
working on research on competitive 
bidding in the construction industry 
and the economic impact on the con
struction industry of weather modifi
cation. Dr. Benjamin is a member of 
the American Society of Civil En
gineers, NSPE, MSPE, and Sigma Xi. 
Hobbies include gardening, gourmet 
cooking, and alligator wrestling. 

KENNETH P. BUCHERT, Profes
sor Civil Engineering. 

Dr. Buchert's fields of specializa
tion are structural mechanics, special 
structures, management and construe. 
tion, and urban housing. Appointed 
to the UMC staff in 1962, his past ex
perience includes work with the U.S. 
Steel Corporation, Stanley W. New
man Construction Company, U.S. 
Corps of Engineers, Sverdrup and 
Parcel Inc., and NASA. He is a mem
ber of Tau Beta Pi, Chi Epsilon, Pi 
Mu Epsilon, Sigma Xi, and Phi Eta 
Si~ma. He was also honored by 
Mystical Seven and Druids. He is 
presently engaged in research on stiff
ened shells, new structural shapes, 
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C.E. FACULTY SKETCHES 
new structural shapes, new flooring 
systems, dome structures, turn-key 
housing and engineering manage
ment. 

RICHARD T. DOUTY, Professor 
of Civil Engineering. 

Dr. Douty's field of specialization is 
design automation and he has been 
on the staff of the University of Mis
souri since 1962. He is researching a 
generalized algorithm for the direct 
design of structural systems, a study 
which has been funded by the Nation
al Science Foundation. He is cur
rently on the editorial board of the 
lntem,atwnal Journal of Engineering 
Optimizatwn. 

JAMES K. EDZW ALD, Assistant 
Professor of Civil Engineering. 

Dr. Edzwald is one of the newest 
faculty members in Engineering and 
has previously worked in the Sani
tary-Environmental Engineering fields 
with the U.S. Army Corps of Engi
neers and the Environmental Pro
tection Agency. He is a member of 
American Chemical Society, Ameri
can Society of Civil Engineers, Delta 
Omega, Sigma Xi, and the Water 
Pollution Control Federation. 

KARL H. EV ANS, Associate Chair
man and Associate Professor of Civil 
Engineering. 

Soil Mechanics and Foundation 
Engineering are primary areas of in
terest for Professor Evans. Appointed 
to the UMC staff in 1947, Professor 
Evans. has worked as a visiting pro
fessor at the National Engineering 
University in Lima, Peru, and as an 
associate professor at the University 
of Illinois. The Chi Epsilon Honor 
Fraternity selected him for chapter 
honor membership in 1952. Professor 

Evans is investigating criteria for 
failure of earth blankets subject to 
excess hydrostatic pressure and is also 
developing laboratory equipment for 
measurement of pore water pressure 
during consolidation tests. 

DAVID L. GUELL, Associate Pro
fessor of Civil Engineerin,g. 

Dr. Guell specializes in solid ma
chanics and is presently becoming in
volved in the transportation and 
traffic engineering areas. He was ap
pointed to the University of Missouri 
staff in 1965. Dr. Guell is credited 
with the Guell Gridiron Gage 
(G.G.G.) for the Missouri Football 
games; the G.G.G. is a highly sophis
ticated method for predicting scores. 
A member of Tau Beta Pi, Sigma Xi, 
Pi Mu Epsilon, and Chi Epsilon, Dr. 
Guell is serving this semester as a 
visiting professor to Purdue Univer
sity. 

MARK P. HARRIS, Associate 
Professor of Civil Engineering. 

Mark Harris' field of specialization 
is structures and transportation. He 
was employed by the University of 
Missouri in 1956, and is a member of 
Chi Epsilon Civil Engineering Honor
ary. His hobbies are fishing, rock 
hunting, and cutting and polishing of 
stones. 

LOUIS H E M P H I LL, Associate 
Professor of Civil Engineering. 

Sanitary Engineering holds a 
special interest for Dr. Hemphill. 
Joining the University staff in 1966 
he has been awarded a certificate of 
merit by the American Chemical 
Society and was also honored with 
two fellowships while at the University 
of Michigan. Current subjects under 
Dr. Hemphill's observation are the 
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development of a differential thermal 
analysis and the development of a 
cryogenic method for the separation 
and analysis of organic pollutants in 
water. 

ALLEN T. HJELMFELT, JR., As
sociate Professor of Civil Engineer
mg. 

Fluid mechanics and hydraulics 
form the largest part of Dr. Hjelm
felt's special interest. He worked for 
Whirlpool Corporation, Union Car
bide Corporation, and Northwestern 
University before coming to UMC in 
1965. Both Sigma Tau and Sigma 
Xi honorary fraternities have honored 
Dr. Hjelmfelt's accomplishments and 
he has published numerous papers in 
the areas of fluid mechanics. 

DARRELL L. KING, Professor of 
Civil Engineering. 

Aquatic ecology and water quality 
are important topics to Professor 
King. Previous to his appointment to 
the UMC staff in 1964, Dr. King 
worked for the Montana Fish and 
Game Department and Michigan 
State University. Dr. King is a mem
ber of Phi Sigma, Phi Kappa Phi, 
and Si,,,ma Xi. Heis presently in
vPstigating biotic relationships within 
wastP stabilization lagoons, studying 
the role of carbon in t'utrophication, 
and investi~ating the recovery of acid 
coal from stripmine lakes. 

CHARLES W. LENAU, Associate 
Professor of Civil Engineering. 

OCTOBER, 1973 

A specialist in fluid mechanics, Dr. 
Lenau joined the UMC staff in 1963. 
His earlier experience includes em
ployment by the Texas Highway De
partment, U.S. Bureau of Reclama
tion, Texas Technological College, 
and Stanford University. Dr. Lenau is 
a member of Sigma Xi. Current 
studies deal with seepage through 
stratified soil and supercritical flows 
in nonrectangular open channels. Dr. 
Lenau likes to participate in water 
sports and his current hobbies include 
electronics, carpentry and landscap
ing 

HENRY LIU, Associate Professor 
of Civil Engineering. 

Dr. Liu is a speicalist in hydraulics 
and fluid mechanics. He joined the 
University in 1965, and spent a year 
in Taiwan in 1971 as a visiting pro
fessor. He has published more than 
ten technical papers in the last six 
years and has served as the principal 
investigator of several research pro
jects sponsored by the U.S. Depart
ment of the Interior and the Mis
souri Water Pollution Board and has 
also done consulting work for two 
firms in Missouri. His present re
search is on the dispersion of pol
lutants in open channels and wind 
stress on small buildings. 

ROBERT P. McBEAN, Associate 
Professor of Civil Engineering. 

Dr. McBean came to the University 
of Missouri in 1968. His specialty is 
structural mechanics with emphasis 

Front row: left to right: Dr. Douty, 
Barbara Bartlett, Marion Abbott, Dr . 
Cassidy, Jonalee Miles, Chris Thurston, 
Dr. Liu, Dr. Benjamin 

2nd row: left to right: Dr . McBean, Dr. 
Guell, Dr . McGarraugh, Dr. Hjelmfelt, 
Dr. Novak, Delbert Morton, T. E. Har
mon, Don Ausburn, Dr. Baldwin 

3rd row: left to right : Prof. Milner, Dr. 
Paun, Dr. Salane, Dr. Lenau, Prof. 
Evans, Dr. Edzwald, W. A. Ballard, Dr. 
King, Dr. Salmons, Prof. Rubey 

on computer applications. He was 
employed by contractors and consult
ants before coming to U.M.C. Dr. 
McBean is currently studying stiff
Pned plate analysis, bridge inspection 
technique, and fatigue problems in 
composite girder bridges. His hobbies 
include photography, sketching, 
camping and boating. 

JOHN NOVAK, Associate Profes
sor of Civil Engineering. 

Dr. Novak has been employed by 
both the Army Corps of Engineers 
and Chicago Sanitary District. He is 
Vice-President of the Missouri Water 
Pollution Control Association, Assist
ant Secretary of the Missouri Section 
of the Amercian Water Works As
sociation and a member of the Mis
souri Water and Wastewater Opera
tor Certification Board. His research 
interests are in the areas of biological 
treatment and chemical sludge de
watering. 

CENAP ORAN, Associate Profes
sor of Civil Engineering. 

Dr. Oran's field of specialization is 
structural mechanics and before he 
came to the University of Missouri in 
1967 he was associated with Rice 
University and Middle East Technical 
University. Dr. Oran is presently in
volved in nonlinear problems and 
elastic stability. 

ADRIAN PAUW, Professor of En
gineering. 

Structures and foundations is th t' 
field Dr. Pauw specializes in. He has 
been with the Univerity of Missouri 
since 1953. He was the Acting Dean, 
for UMC's College of Engineering 
during 1967-68 and was the Civil 
Engineering Department Chairman 

Continued on Page 19 
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FACULTY SPOTLIGHT 

outstanding golfer, 
outstanding teacher . .. 

"Don't wager your grade if you play golf with Dr. 
McGarraugh because you'll lose." This seems to be the 
typical reaction of students who have challenged this 
dynamic and enthusiastically student-oriented professor 
to a Saturday golf game. 

Dr. McGarraugh, a BS, MS, and PhD Civil Engineer
ing graduate of Purdue University, has always been in
terested in people. As a student he was actively involved 
in Chi Epsilon and Tau Beta Pi honoraries as well as the 
American Society of Civil Engineers and the National 
Society of Professional Engineers. Since joining the 
faculty at the University of Missouri after his graduation 
in 1967, Dr. McGarraugh has gained recognition from 
students and faculty members alike as one of the truly 
outstanding professors in the College of Engineering. 

In the Sprng of 1971, Dr. McGarraugh was specifi
cally requested by the Engineering students to serve as 
Advisor to the Engineering Student Council. He was so 
successful and effective in this role that the students made 
a special recognition presentation to him at the Engineer
ing Convocation in May of 1972. In addition to the Stu
dent Council, Dr. McGarra\lgh has served enthusiastically 
as Advisor for Chi Epsil~n ·and has been honored as the 
Outstanding Civil Engineering Teacher as voted by 
graduating seniors for seven different semesters. He was 
also a three time recipient of the outstanding engineering 
teacher award as voted by Tau Beta Pi and has been 
nominated for the ASEE Western Electric Award for 
Excellence in Teaching and for The Distinguished 
Faculty Award from the Alumni Activities of Mizzou. 

Dr. McGarraugh has also been active in graduate 
work and research. He has advised several Master's theses 
in the period he has been in the Civil Engineering De
partment and has worked on several structural research 
projects. Last semester he was singled out by Black & 
Veatch Consulting Engineers to present a series of lectures 
on modern codes in structural engineering. During the 
past year, Dr. McGarraugh was instrumental in aiding 
development of an innovative method of teaching CE 85, 
Mechanics of Statics. This is a program in which the 
students learn the material from slides and tapes and pro
gress at their own rate. 

An avid golfer, Dr. McGarraugh plays with the 
faculty league and is regularly victorious over MAE's 
Dr. Harris. (Dr. Harris and his golf theories were featured 
in a past Shamrock.) Dr. McGarraugh also enjoys quail 
hunting and bowls weekly in the faculty howling league. A 
member of the Administrative Board of the Community 
Methodist Church, Dr. McGarraugh, along with his wife 
and two daughters, is active in various activities of the 
church. 
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Even though Dr. McGarraugh has many activities 
and responsibilities, he greets each challenge with bound
less enthusiasm and energy, making him a teacher truly 
dedicated to each student. 

a canoe, 
a sliderule, 
a four-post bed ••• 

Dr. Cassidy came to the Civil Engineering Depart
ment at the University of Missouri-Columbia in Septem
ber of 1963 as an Assistant Professor from the University 
of Iowa where he earned his doctorate. 

Dr. Cassidy, primarily specializing in the field of 
hydraulics, worked his way from Assistant Professor to 
Associate Professor, to Professor, to Chairman of the De
partment of Civil Engineering in his first nine years 
at the University. During this time he was instrumental in 
organizing and instructing the senior design course which 
uniquely utilizes actual consulting engineering firms' de
sign projects. Also as head of Hydraulics, Fluid Mechanics 
and Water Resource Programs, he was responsible for the 
remodeling and redesign of the Hydraulics Laboratory 
and equipment. 

In 1972, Dr. Cassidy accepted the Chairmanship with 
the stipulation that he could also teach at least one course 
a semester and participate in research programs. He said 
that this is the only way in which he would have accepted 
the position. As a professor, Dr. Cassidy is a dedicated 
and well-prepared instructor. Often he can be seen teach
ing a class with no more than a slide rule. He contends 
that an engineer is an engineer with or without prepared 
notes and texts and attempts to give students this same 
confidence. 

Dr. Cassidy enjoys woodworking, backpacking and 
floating his handcrafted canoes with his wife, two sons 
and daughter. Although he admits that the four-poster bed 
that he is making for his daughter is now two years in 
completion, Dr. Cassidy enjoys woodworking as a release 
of the frustrations of the busy day's routine. 

Professor Cassidy, although busy with conducting 
research, preparing technical papers, teaching, and filling 
the role as Chairman, is quite active in professional 
societies. He is a member of the American Society for 
Engineering Education, the International Association for 
Hydraulic Research, and both the National and Missouri 
Societies of Professional Engineers. He is an Honor Mem
ber of Chi Epsilon and a fellow of the American Society 
of Civil Engineers, as well as the recent past president. 
Now Professor Cassidy is District 16 Delegate of ASCE. 

Dr. Cassidy is an excellent example of the dedicated, 
well-qualified, and professionally-minded faculty of the 
Civil Engineering Department. 

THE MISSOURI SHAMROCK 
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For your#J. career job. 
Why start out in the telecommunications industry? GTE AUTOMATIC ELECTRIC 

in particular? Because we're a dynamic company in a fast-growing industry. 

Because we're creating, implementing, innovating, developing, progressing. 

Because we don't "slot" our new people, preferring to let them expand thefr skills 

in an exploratory atmosphere. Because we're big: nationally, internationally. 

Because we need college trained graduates to help us continue our progressive 

ways. Because we hire without regard for sex, race, color, creed or national 

origin. But mostly because we are a fine place for the budding scientist, engineer, 

financier or business administrator to start his/her new career. Send your resume 

for a prompt invitation to interview to: Coordinator of College Relations 

15 i =$ AUTOfflATIC ELECTRIC 

OCTOBER, 1973 

400 North Wolf Road, 0-7, Northlake, Illinois 60164 
An Equal Opportunity Employer Male/Female 
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DEATH 
OF A BRIDGE 

by Ken Still 

I have always heard of students 
that cussed and threw their slide-rules 
across the room in anger, but I heard 
a new one the other day. It seems 
that the civil engineers are now tak
ing their frustrations out on a bridge. 

In investigating this story I found 
the Civil Engineering Department is 
indeed destroying a br~e, legally! 
There are few other engineering 
schools in the U.S. that get the op
portunity to systematically destroy a 
bridge. Destroying a bridge is a very 
harsh phrase for an engineering 
method for accelerating the life of a 
bridge by simulating loading cycles. 

This bridge was not built just for 
engineers to destroy, but it is being 
replaced by the Corp of Engineers 
in a project to reroute the river. This 
bridge was completed in 1964 south
east of Poplar Bluff, Missouri, on 
Route WW. The bridge is 237 feet 
long with steel girders supporting a 
concrete bridge floor (technically 
labeled a composite bridge). 

My initial conception of the project 
was a crane placing heavy blocks on 
a bridge to determine how many 
blocks it would take to cause a failure 
in the bridge. But actually it is far 
from being this simple. The tests are 
run in three different, partially over
lapping phases with a whole array of 
mechanisms and recorders. Work 
started in 1970 with design of testing 
equipment and modeling of the sys
tems. Some of the professors working 
on the project are Dr. James Bald
win, Jr., Dr. Roger Duffield, Dr. 
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Robert McBean and Dr. Harold 
Salane. Dr. T. V. Galambos from 
Washington University in St. Louis 
is also helping. 

The department has some excellent 
equipment to perform these tests. One 
important group of equipment is the 
servo-controlled hydraulic loading 
equipment used in conjunction with 
electric feedback. This system has 
complete control of frequency and 
amplitude. Also, this system can ad
just itself to changes in the composi
tion of the bridge floor, such as cracks 
in the concrete. Much of the data will 
come from sixteen strain gauges 
placed at important points on the 
bridge. The test will be performed in 
three partially overlaying phases. 

The first is the fatigue test. In 
this, the bridge will be subjected to 
artificial loadings by the electro
hydraulic system. The bridge will be 
inspected visually and with x-ray 
and ultrasonic techniques periodical
ly. The strain gauges will be read al
most constantly as the test progresses. 
The fatigue test will officially end at 
two million cycles ( equivalent to two 
million passes of a heavy object) or 
when fatigue cracks appear in the 
girder. 

Alternating with the fatigue tests, 
dynamic property tests will be carried 
on. These tests are made up of the 
following four tests: Resonant-Dwell 
test, Log-decrement test, Sweep-sine 
test and Profile test. These tests meas
ure such things as natural frequencies, 
node shapes and damping character
istics. These properties will change as 
the fatigue tests progress. The tests 

will stop when the engineers have 
enough data to determine the num
ber of cycles and amplitude of a load 
to cause failure. 

The final test will be the ultimate 
load test. An army tank carrier will 
be loaded with "x" amount of blocks 
and driven across the bridge. The 
bridge will be modified so that the ef
fective load will be twice the real 
load. This is accomplished by cutting 
the bridge long ways so there are only 
two systems of girdiy-,s supporting the 
bridge instead of the orginal four. 

If the bridge does not weaken, the 
load will be increased. If the bridge 
continues to weaken with the same 
load being used, the tests will be 
stopped to save the embarrassment 
of losing a tank carrier. The resulting 
data will be used on "all steel" bridge 
mathematical models to determine if 
these models can be used on com
posite bridges. 

These sophisticated models can con
tain parameters for vehicle suspension, 
shock effects, bridge floor unevenness 
and initial oscillations of the vehicle. 

Several benefits should be realized 
by this project. First, they hope to 
determine the fatigue life of a bridge 
like this. Second, they hope to deter
mine what bridge properties change 
by damage and fatigue and devise 
tests that can detect this damage and 
fatigue. (With this information a 
bridge can be designed to decrease 
the chances of fatigue entering the 
bridge support system.) Third, the 
maximum moving load capacity of 

Cont. on page 19 
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Find out if the chemistry's right. 
At Du Pont, the best chemistry is 

people chemistry. . 
Anything can be achieved if you 

have the right people and they talk to 
each other. 

So we look at you as much as at 
your grades. 

We look for compatibility as much 
as talent. 

And that goes for engineers and 
chemists as well as business students. 

If you want to find out what fields 

An Equal Opportunity Employer M/F 

OCTOBER, 1973 

have openings, what states you can work 
in and more, meet with the Du Pont 
recruiter when he comes to your campus. 

Or if you've already graduated and 
have experience, write Du Pont direct, 
Room N-13400, Wilmington, Del. 19898. 

And as you know by now, we're 
equally interested in women and men of 
any color. 

The chemistry is what counts. 

<®!DHJ) 
REG. U. S. PA'tOl"f. 
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Don11et 
ourname 
confuse 

you. 
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On some campus in the U.S. this 
year a well-intentioned interviewee is 
going to confuse us with the Foremost 
Machine Company or some other FMC. 

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

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

remember. 
Perhaps we should explain how it 

came about. 
FMC doesn't mean Ford or Foremost 

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

But ten years ago, because of the 
variety of products we were making, 
we shortened our name to just our 
initials. 

Today, we're doing a myriad of 
things in the broad areas of machinery 
and chemicals. FMC cranes and ex
cavators are helping rebuild cities. And 
our sewage processing plants are 
keeping city pollution problems down. 
To help meet the energy crisis, our 
petroleum equipment is a vital factor 
in locating and transporting oil. And 
our food machinery and agricultural 
chemicals make major contributions 
to world food production. 

Most of what we produce is not sold 
directly to the public, so our name is 
seldom visible. Worse, it sometimes 
gets confused. 

So remember: FMC means FMC. If 
that still doesn't do it for you, write us 
at One Illinois Center, 111 East Wacker 
Drive, Chicago, 60601 for a copy of 
our annual report that tells all about 
us. Or see your placement director for 
an interview. We're an equal oppor
tunity employer. 

-FMC 
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Dirt 
cheap! 
... and._as~d. 

The true value of a sewer pipe is not just the 
price of having it delivered and installed. It's 
also the price of repair, replacement and 
maintenance once that pipe is in the ground. 
For as long as it's in the ground. 

Professional .specifiers know the true value of 
sewer pipe from experience. They know that 
the least costly pipe is the one that gives the 
most dependable, trouble-tree service. And they 

know Dickey clay pipe has a field-proven 
record for doing just that. 

When you compare all the costs, Dickey clay 
pipe is the wisest investment for your next 
sewer project. Simply because, in cost per 
years of service, it's dirt cheap. 

w.s'D"IOKEY 
~Clay Manufacturing Company 

Post Office Box 6, Piusburg, Kansas 667 62 
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by Darrell Bade 

CONSTRUCTION MANAGEMENT 
The College of Engineering at the 

University of Missouri-Columbia was 
one of the first colleges in the nation 
to develop a construction-manage
ment graduate program. 

The construction-management pro
gram in Civil Engineering leads to a 
Master of Science degree. The con
struction-management faculty main
tain close contact with the construc
tion industry through the Associated 
General Contractors (AGC) of Mis
souri and other industry associations. 
The program has about three AGC 
speakers from the construction in
dustry each semester, and the Civil 
Engineering Department joins the As
sociated General Contractors in spon
soring a biennial Construction Con-

ference ( there is one scheduled for 
6-7 December 1973) and other ac
tivities which maintain good relations 
with the industry. Many contractors, 
both general and specialty, and con
struction departments of technically
oriented corporations, have written 
to the College of Engineering com
mending both the excellent graduates 
of the program and the construction
management program itself. 

The principal f a c u l t y members 
who instruct engineering courses for 
the program include; Professor Em
eritus Harry Rubey; Professor Ken
neth P_ Buchert ; Professor Richard 
T. Douty; and Associate Professor 
Neal B. H. Benjamin. In addition to 
the engineering courses related to 

Get this, Mr. Civil Engineer 
of tomorrow 

Your FREE Asphalt Institute Library. 

Now? Yes, now. Our informative literature 
can start filling you in right away on 

know-how you'll need when you go into 
highway, airfield runway, or other 

pavement construction. The unique 
advantages of Full-Depth® Asphalt 
pavement make it more and more in 
demand by states, counties, cities, even 

worldwide. So demand grows, too, for the civil 
engineer who's well-grounded in fundamentals of 

Asphalt pavement design and technology. It's 
your future and our free library is good for it. 

Send the coupon. Like today. 

OCTOBER, 1973 

construction and administration in 
the College of Engineering, elective 
business courses in the College of 
Administration and Public Affairs 
are offered. These latter courses in
clude business law, accounting, fi
nance, labor relations, and personnel 
management. Courses from the other 
schools are accepted if they are ap
plicable to a student's program, such 
as courses in area and regional plan
ning and public relations. 

The Associated General Contrac
tors of Missouri have established sub
stantial scholarships for students in
terested in construction, and the 
Associated General Contractors of 
America have national scholarships 

Cont. on page 19 

---------------, 
Offer open to 
civil engineering 
students and professors 

THE ASPHALT INSTITUTE 
College Park, Maryland 20740 

Gentlemen : Please send me 
your FREE library on Asphalt 
Construction and Technology. 

Name 

Class or Rank 

School 

Address 

City 

State Zip , _____________ .. 
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concrete canoe? 

by Ken Still 

Have you ever wondered what you 
could get a man that has everything, 
when you want to give him something 
unusual and practical, plus not very 
high in price? Well I have a good 
solid answer, a concrete canoe. Now 
you may think this is a joke but 
actually it is possible to make a two
man canoe for around $30, that will 
float. 

It all started three years ago when 
Purdue and the University of Illinois 
got together for a concrete canoe race. 
A year later Missouri entered along 
with 16 other schools at Indianapolis. 
Missouri finished second which is 
very good considering Missouri is not 
well known for its canoe racing pro
gram. The contest is sponsored by the 
midwest student chapters of the 
American Society of Civil Engineers. 
The only restructions are that the hull 
is made of reinforced concrete with a 
maximum length of 14 feet. The Mis
souri canoe weighed 240 pounds, the 
winner's canoe weighed 120 pounds. 
The heaviest was a very stable 600 
pounds. 

The 1972 event was a real success, 
several students and faculty members 
attended, camping out at the site of 
the race and each enjoying their 
favorite beverage. The race itself was 
run in four heats made up of different 
teams. Each race was over a half mile 
course. The first place received a 
large traveling trophy. The school 
judged as having the worst overall 
team was given a concrete life pre
server. 
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The four two-man teams from Mis
souri were Kirk Price from Black
water and Steve Smith from Inde
pendence, John Shemwell from Doni
phan and Tim McLaughlin from 
Nevada; Stan Ebersohl from Floris
sant and Ron Kautch from Jefferson 
City; Wyth "Buko" Miller from 
Sikeston and Bob Marlin from Colum
bia. Buko and Bob took first place in 
their heat. The C. E. faculty came in 
with a strong third place finish in the 
faculty race being represented by Dr. 
Cassidy and Dr. Salmons. 

Last spring, designers were out to 
take it all by using new and better im
provements made over last year's 
boat. They were mainly trying to de
crease the weight of the canoe. The 
following people worked on the '73 
canoe: Steve Anderson from Joplin, 
Francis Brenner from Kansas City, 
Bob Burnett from Macon, Stan Eber
sohl from Florissant, John Harrington 
from Lathrop, Dave Manchester from 
Columbia, Bob Marlin from Colum
bia, Steve Polk from St. Louis, Roger 
Steenberger from Russellville and 
Steve Stoll from St. Louis. 

The natural question to ask after 
you finally come to grips that there is 
such a thing as a concrete canoe may 
he "Well how do you go about mak
ing a concrete canoe?" First of all, a 
form has to he built. This is accom
plished by acquiring cardboard and 
cutting it into the shape of a cross sec
tion of the hull. The pieces should look 
like a "D." Now cut two more, only 
make the "D" shorter, this should 
make the canoe have pointed ends. 
After you have made about six of 

these pairs, the height and the width 
of the "D" should become about 
equal, 12 inches high and 18 inches 
wide. Mount these cardboard "D's" 
on two 2"xl0" boards with curve 
sides up starting with the original 
"D" in the middle with progressive 
smaller "D's" on each side spaced 
about a foot apart. 

Place masonite strips lengthwise 
on the cardboard edges. The mason
ite should he about ¾" wide, ¼" 
thick and placed about ¼" apart on 
the cardboard. The masonite is nailed 
on the cardboard edges with small 
nails such as those used to hang sheet 
rock. By this time it should have the 
appearance of a hull, if it doesn't you 
had better start over. Your next item 
needed is cheesecloth. Place it over 
the masonite to hold the plaster. Place 
a very thin layer of plaster on the 
cheesecloth, let it dry and then put 
on another thin layer. This should 
make a fairly rigid form, it may need 
more plaster if it cracks badly. After 
the plaster has become dry, sand the 
plaster until it has no well pronounced 
humps on it. Now wax the plaster so 
the concrete will adhere to the plaster. 

Now it looks like a regular hull ex
cept the ends are blunt, cut out styro
foam for the bow (front) and stern 
(hack) to make the hull cut through 
the water easier and to add buoyance. 
Glue this to the two cardboard ends 
that are still uncovered. Now the 
fund begins, take chicken wire and 
form around the hull, place two lay
ers over the hull including the styro
foam ends. Place ¼" reinforcement 
rods around the gunnel for added 
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strength. The wire should lay on the 

plaster form. You may want to put 

an added layer along the bottom and 

the front and back ends for protec
tion. Now you are ready for the con

crete. Using perlite aggregate, water 
and type "A" cement. You can pur

chase perlite (plaster aggregate) at 

almost any lumber yard. Make the 
mix a little stiff so that it will be easy 

to shape. The concrete should be ¼ 
to ½ inch in thickness. After the con

crete has set for a few days you may 
pull out the plaster form and patch 

up anything that does not look right. 

Sand and paint the canoe and you 
are ready for the water. The first time 

you take the canoe to the lake it may 

sound as if it is cracking up when 

you stand in it; this is natural but 
the chicken wire will hold the canoe 

together and the tiny cracks will not 
cause it to leak. 

What are the advantages of build
ing a concrete canoe? ( 1) No one is 

going to steal your (heavy) canoe, 

(2) the wind will not blow you 

around on the lake, (3) if you have 

200 hours that you don't know what 

to do with, they can be used to make 

a concrete canoe, ( 4) no one will 

run into you at the lake because they 

will think you are a rock, ( 5) a hole 

in a concrete canoe is easy to fix, 
( 6) concrete canoes will not rot hut 

will get stronger as they set in the 

water, (7) they are not very expen
sive about $30. 

Because the 1972 canoe was such a 
success the students launched it on 

the same day last spring . as it was 
launched previously-"April Fools 
Day!" 

Faculty Sketches (cont.) 

from 1963 to 1967. Dr. Pauw is a 
member of Tau Beta Pi, Chi Epsilon, 

Sigma Xi and has been honored 

Who's Who in several fields. Dr. 

Pauw is presently doing research on 
basic study of bond failure in rein

forced concrete, basic study of creep 

and shrinkage of concrete, perman
ent deflection and loss of camber in 

structures under normal loads, stress 
redistribution due to creep and 

shrinkage, and decision schemes in 

urban problem solving. 

HAROLD J. SALANE, Associate 

Professor of Civil Engineering. 
Dr. Salane specializes in structural 

dynamics. September 1965 marked 

his start with the University of Mis
souri staff. A member of Chi Epsilon, 

Tau Beta Pi, and Sigma Xi, his pre

sent research is on topics related to 
structural dynamics, resonance test

ing of structural systems to determine 

dynamic properties. Dr. Salane likes 
outdoor activities such as fishing, 

camping, and golf. He also likes to 

play bridge when he has the time. 

JOHN R. SALMONS, Associate 

Professor of Civil Engineering. 
Dr. Salmons specializes in struc

tural engineering and engineering 

mechanics. He has been with the Uni

versity of Missouri since 1965. A 

major portion of his work has been in 
the precast, prestressed concrete area. 

He spent one summer with United 

Material, Inc. Prestress Division in 
Phoenix, Arizona and fifteen months 

as an ASEE-Ford Foundation En

gineer in Residency with Wilson Con
crete Company in Omaha, Nebraska. 

Dr. Salmons is a member of Tau 

Beta Pi, Chi Epsilon and Sigma Xi 
honoraries. He is presently research

ing connections in precast prestressed 

I-beam bridges, and performing 

evaluation of precast prestressed com
posite bridge decks and development 

of criteria for design of prefabricated 

concrete bearing wall structures. "" 

Bridge Test (cont.) 

this type of birdge will be determined. 
As long as they have been building 

bridges it seems odd that just now 
these tests will be carried on. The rea

son is that composite bridges are re

latively new. In the first half of this 

century most all bridges were all steel 
or wood. Now most bridges are com

posite bridges ( concrete, supported by 
high strength steel girders) . This has 

been one of the first opportunities to 
actually test an operative bridge. 

These tests should determine whether 
classical shakedown analysis (for 

steel structures) can be applied in 

some form to composite bridges. 
From the resulting data the safety 

specifications on bridges can he up
dated if they need to he. This will 

produce information so safer bridges 

can be designed and made for the 
ever increasing transportation system 

of the U.S. °" 
Const. Management (cont.) 

of which two have been awarded to 

students in this College. Also, the 

Greater Kansas City Chapter of the 
National Electrical Contractors Asso

ciation has established a scholarship 

for an electrical engineer interested 

in construction. Additionally, several 

scholarships for specific individuals 

in the construction-management pro

gram have been awarded. A number 

of military officers and government 

professional employees have been 

sent through the program by the 

Federal Government. 
The construction-management pro

gram has supplied some 130 techni

cally-trained, management-oriented, 

professional personnel to industry 

since 1957. It is felt that the con

struction-management program pro

vides an opportunity for an interested 

engineer to learn the engineering and 

business principles essential for large, 
complex construction-contracting op

erations. "" 
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FOREIGN STUDENT SURVEY 
by N. SRIWATTANAKOMEN 

The Shamrock Staff felt that most foreign students 
in the College of Engineering were not familiar with 
the Shamrock, that other engineering students did not 
know enough about their international classmates and 
that foreign students should be given the opportunity to 
express their views on the Columbia campus and the 
College of Engineering. So International Editor Narong 
Sriwattanakomen and Business Manager Tim Mulkey 
composed a questionnaire to be distributed to the ap
propriate engineering students. 

We learned several things even before we received 
the returns. There are about 150 students in engineer
ing who come from other countries, well over 10% of 
the total undergraduate and graduate student body in 
the college of Engineering. We also found a very real 
communication problem. There seemed to be no con
venient way to distribute the forms and reach all the 
students we wanted to. Although a mathematician 
might quibble with our statistical sample, we think the 
26 returned questionnaires are a good indication of the 
foreign students' ideas and opinions. 

An average international student in the UMC Col
lege of Engineering: 

1) Rates teachers on this campus good to very 
good as compared to those in his home coun
try, 

2) Does not find class material hard to follow 
(a number did however), 

3) Sees language as the greatest difficulty in 
adapting to the American school system. 

4) Prefers a semester grading system rather than 
yearly pass-fail or writing a paper, 

5) Feels that the American students seldom help 
them in studying, 

6) Comes from Asia, 

7) Is financing his education through personal 
funds, 

8) Would rather work in his home country than 
in the states after graduation, 

9) Is in graduate school (most of the rest are 
juniors or seniors), 

10) Would like to go into manufacturing rather 
than government work or other career fields, 

11) Found out about the University of Missouri 
because he knew someone attending school 
here, 

12) Has a grade point of 3.0 or above (about an 
equal number were below 3.0) , 

13) Decided to come to an engineering school in 
the U.S. because he felt engineering education 
was better in the United States. 

14) Finds discrimination at school, but only in
frequently, 

15) Also finds language the greatest difficulty in 
adapting to American life in general, 

16) Has no difficulty meeting American girls ( one 
commented it was easy to meet American 
girls ( one commented it was easy to meet 
American girls but very hard to date them), 

1 7) Has never read the Missouri Shamrock ( a 
significant minority had because it provided 
information about engineering activities. 
Thanks, fellows!) 

18) Has never read the magazine because he has 
never seen an issue (OOPS!). 

One student responding made the additional com
ments: "It is very fortunate for me to come to study 
in this country, even though I think there might be 
too many foreign students here now. That may make 
Americans not welcome foreign students, or not treat 
them as well as before (10 to 20 years ago). But it is 
a good experience for me. 

PROFESSIONAL 

DIRECTORY 

RUSSELL & AXON 

ENGINEERS-ARCHITECTS 

GEORGE E. BUTLER & ASSOCIATES, INC. 
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The environmental crush is what's 
happening to throwaway cans on 
campus at UM C. I ts designer and 
builder, Steven Drenker, a mechani
cal and aerospace senior wst year, 
examines one of the flattened cans 
his machine has just spit out. 

Built as part of a senior design 
project, the crusher is designed to 
handle 4,000 cans per hour in mixed 
sizes up to eight inches in diameter. 
Its 2,00() pounds of crushing pressure 
is devewped by a pump driven by a 
four h.p. gasoline engine. 

Drenker, a 1969 graduate of Park
way High School, Chesterfield, Mo., 
has turned his can crusher over to 

the Environmental Education Organi
zation on the Columbia campus. The 
EEO will continue to process these 
throwaway cans and deliver them t,o 

Kansas City, Mo., for recycling. 
Drenker is the son of Mr. and Mrs. 
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WEST OF THE COLUMNS 
George Drenker, 26 Jenkins Drive, 
Downington, Pa. 

Dr. Stanley R. Bull, Associate pro
fessor of nuclear engineering, has 
been awarded a one-year travel grant 
by the Senior Fulbright-Hayes Pro
gram, Washington, D.C. He will pur
sue research in biomedical applica
tions of microdosimetry at the Cen
tre d'Etudes Nucleaires, Grenoble, 
France, for this academic year. Dr. 
Bull will be accompanied by Larry 
Smith, a graduate student in nuclear 
engineering. 

Loren V. Sprouse, has won honor
able mention as one of the top candi
dates for the title, "Most Outstanding 
Electrical Engineering Student in the 
U.S." Loren is presently a graduate 
student in electrical engineering. He 
was one of only four college and uni
versity students in the entire country 
to receive honorable mentwn in this 
year's contest. The contest is spon
sored by Eta Kappa Nu; selection is 
made on the basis of high moral 
character and schowstic excellence, 
coupled with demonstrated exemplary 
service to his cwssmates, university, 
community, and country. Loren is 
the son of Mr. and Mrs. Seth Sprouse 
of Route 1 Braymer, Missouri. 

Dr. Robert Eastman, professor of 
industrial engineering, was elected 

secretary-treasurer of the Interna
tional Division of the American So
ciety for Engineering Education for 
one year, beginning in June 1973. 
Professor Eastman is a charter mem
ber of the International Division, 
composed of ASEE members interest
ed in engineering education abroad. 
He has also served on a three-man 
subcommittee responsible for plans 
and recommendations for the divi
sion's quarterly magazine, TECH
NOS. 

His interest in engineering educa
tion abroad is reflected in his 1969-
71 service as a visiting professor of 
management and industrial engineer
ing at the Middle East Technical 
University, Ankara, Turkey. He was 
also a Fulbright lecturer in industrial 
engineering at the Universidad de 
Santander in Bucaramanga, Colum
bia, 1962-63. 

Professor Eastman has been a 
UMC faculty member since 1955. 

Wayne A. Hoefer, a senwr in agri
cultural engineering, has been select
ed to receive the Ralston Purina 
Scholarship Award for the 1973 fall 
semester. The Purina Scholarship 
amounts to $500. It is awarded each 
year to an outstanding junior or 
senior in the state universities and 
/,and-grant colleges in each of the 50 
states, and in three Canadian agri
cultural colleges, and in Puerto Rico. 
Winners are selected at each college 
by a faculty schowrship committee 
on the basis of their scholastic rec-
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ord, leadership, character, and ambi
tion in argiculture. Wayne is the son 
of Mr. and Mrs. Maurice Hoefer of 
MayviRw, Missouri. 

Dr. Thomas F, Parkinson, profes
sor of nuclear engineering, was grant
ed a six-month sabbatical beginning 
September 1, 1973. He will serve on 
the staff of the Constituyentes Atom
ic Centre, National Atomic Energy 
Commission, Buenos Aires, advising 
the Argentine government on the for
mulation of a research program for 
the study of multiplying systems by 
pulsed neutrons. Parkinson, a special
ist in the field of nuclear kinetics 
with pulsed neutrons, was chosen for 
this research assignment by the In
ternational Atomic Energy Agency, 
Vienna, Austria. 

OCTOBER, 1973 

A technical book, "Buckling of 
Shell and Shell-like Structures," has 
been published by Kenneth P. Buch
ert, professor of civil engineering.* 

It is available through K. P. Buch
ert & Associates, P.O. Box 1081, 
Columbia, Mo. 65201. 

Donald R. Bixler (left), a repre
sentative of Western Electric, Lee's 
Summit, Missouri, and responsible 
for distributing the Western Electric 
Fund Scholarship, presents a $600.00 
scholarship check to Andrew Kertz, 
UMC electrical engineering senior. 
At right is William R. Kimmel, dean 
of the college of Engineering. The 
Western Electric Fund Scholarship 
is awarded to students who exhibit 
academic ability. 

FROM 
THE 
BACKLOG 

by Jim Mazzei 

October 194 7: The first kow-tow 
in honor of St. Patrick, which was 
demonstrated in 1904, was recorded 
for posterity. 

April 1949: "Too many instruc
tors at the present time teach with 
the viewpoint that the graduating 
engineer will be engaged only in 
theoretical research. They seem to 
think that if the student ever re• 
quires some practical knowledge (and 
this is not inconceivable), he can 
acquire it elsewhere ... All to often 
a student can make an E in a course 
of this type and still not know as 
much about engineering as some of 
the M students." 

Nov. 1950: "The internal combus
tion engine has had a predominant 
position in our industrial world. We 
have become so accustomed to it that 
millions of dollars each year are 
spent to keep it in operating condi
tion. It may be added that research 
has improved the engine to a point 
that its performance is quite satis
factory. However, upon closer exami
nation of the engine we find that 
there are many features left to be 
desired. 

Jan. 1952: "Cheating yourself 
sounds silly, yet many students are 
just that silly. Cheating can take on 
many forms, both in class and later 
in life, and whether or not you cheat 
in school is a good indication of the 
course your future life will take. 

Oct. 1956: "On Oct. 23, 1956 a 
new and quite different engineering 
society was organized at the Univer
sity of Missouri, a student chapter 
of the Society of Women Engineers 
(SWE). Five women students from 
the University of Missouri College 
of Engineering attended the meeting 
along with eleven regular SWE mem
bers. 4o 
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GALVANIZED STEEL has an 
"ELECTRIC FENCE" 
to keep corrosion out of your product 

The layer of zinc metallurgically bonded to steel in the 
galvanizing reaction is much more than just a skin deep 
barrier against rust. □ When the tough zinc coating is 
scratched, gouged or worn through, an electrochemical 
current fences the gaps and the zinc slowly sacrifices 
itself as it continues to protect the steel. This happens 
because, in the galvanic series, zinc is less noble than 
steel and will corrode sacrificially-fighting a stubborn 
delaying action against corrosion's attack. □ The zinc 
coating is bonded so firmly and uniformly to the steel that 
it is practically a part of the base metal and will with
stand any deformation that the steel can. Galvanized 
steel can be formed by virtually any metalworking opera-
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tion and can be readily joined by welding or soldering. 
When fabrication involves cutting or drilling, zinc's "elec
tric fence" provides lasting protection to the exposed 
edges of the steel. □ Today, galvanized steel is available 
in finishes custom-tailored to suit your specific applica
tion. □ In addition, galvanized steel has the strength, 
hardness and heat resistance (up to 500°F) to protect 
your product's performance. 

NO OTHER MATERIAL GIVES YOU THE COMBINA
TION OF STRENGTH, CORROSION-RESISTANCE 
AND ECONOMY YOU GET FROM GALVANIZED 
STEEL. 

THE MISSOURI SHAMROCK 



For its Nuclear Engineering Officer 
program, the Navy is seeking college 

_______________ graduates who can meet the challenge 

OCTOBER, 1973 

if 
1 

youre 
• going 

tobe 
something, 

why not 
be 

something 
special? 

of advanced technology. While they do 
not necessarily have to be engineers, 
many of them will be. They must have 
foundations in mathematics and phys
ics. They must demonstrate superior 
ability. Only the best candidates are 
selected. 

If you qualify, you will spend a year 
of graduate study learning all aspects 
of nuclear propulsion plant theory and 
operation. The training will build upon 
your ability to solve difficult problems 
through the application of fundamen
tal engineering principles. 

The program is tough, but the Navy 
pays well for the ability and dedication 
that is required. The yearly salary is 
more than $10,000 after the first year 
out of college; salary after four years 
will top $17,000. Advancement is rap
id because the Nuclear Navy, surface 
and subsurface, is a growing force. 
There are many other benefits includ
ing, of course, the opportunity to see 
much of the world. And, when you 
leave the Navy, the civilian world pays 
well for the engineering and leader
ship skills you will have mastered. 

If you have the abilities and desire 
to be something special, and would 
like more information, call John Feeley 
at (314) 268-3981, collect. 
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INTURPITASHUN 

OF 

SPECERFICASHUNS 

The plans and specerficashuns are 
to he taken tergerther. Angthing 
shown on the plans and not men
shuned in the specerficashuns and 
not shown on the plans, is to he con
siddered as both shown and specer
fied, and enything wanted hy the 
ingineer or any of his friends, or hy 
enyhuddy else ( except the contrak
ter) shall he considdered as shown, 
specerfied, implied, and required, 
and shall he pervided hy the contrak
ter without no expense to nohuddy 
hut hisself. 

"If the work has hen done with
out no expense to the contrakter, the 
work shall he taken down, dug up, 
or reworked and done agen until the 
expense is satisfaktery to the in
gineer. 

"Enything that is rite on the plans 
is to he considdered rite; enything 
that is wrong on the plans is to he 
discovered hy the contrakter and 
shall he made rite without telling the 
ingineer or indercatin it in the hills. 

"Enything that is forgotten or left 
out of the plans or spercerficashuns 
hut which is necessary for the cun
veenyence of the guy who is the 
owner shall he pervided without ex
try cost to-enybuddy hut the contrak
ter. The ingineer resurves the rite to 
change his mind about what is best. 

"Eny evadince of satesfackshun on 
the contrakter shall he considdered 
as just cause fur withholdin final 
payment and he shall have no re
curse." 

Lectures are like steer horns-a 
point here, a point there, and a lot 
of hull in between. 
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Dean of Students: "I have a re
port here that coke, soda, and whis
key were found in your room. What 
do you make of it?" 

E.E.: "Highballs, sir." 

A young vacationing student was 
attempting to sneak a quart of te
quilla hack from Mexico when a bor
der guard stopped him and asked 
what was in the bottle. 

"Holy water from the shrine of the 
Virgin Mary," replied the scared stu
dent. 

The official opened the bottle, took 
a sip and exclaimed, "That is te
quilla !" 

"My heavens!" gasped the cun
ning student. "Another miracle!" 

Doctor: "How's the engineering 
patient this morning?" 

Nurse: "I think he's hack to nor
mal. He tried to blow the foam off 
his medicine." 

AE: "Are you afraid of the hig 
had wolf?" 

Coed: "No, why?" 
AE: "That's funny, the other two 

pigs were." 

THE E. E. WHISKEY TEST 
Connect 20,000 volts D.C. across 

a pint of the fluid. If the current 
jumps it, the product is poor. 

If the current causes a precipitate 
of lye, tin arsenic, iron, and alum, 
the booze is fair. 

If the liquor chases the current 
hack into the generator, it's damn 
good stuff. 

A certain brewer sent a sample of 
his beer to a lah to he analyzed. A 
few days later he received a report 
from the chemist : 

"Dear Sir: 
Your horse has diabetes." 

BULLarney 
Two men sitting at a har when one 

suddenly produced from his pocket a 
tiny piano, a mouse and a butterfly. 
The mouse began to play the piano 
and the butterfly launched into a 
rousing aria, much to the surprise of 
the second fellow. 

"That's a great act you've got 
there!" he exclaimed. "Why don't 
you hook it on the Johnny Carson 
show?" 

"Carson won't touch it," com
plained the owner sourly. "You see, 
the butterfly isn't really singing; the 
mouse is a ventriloquist." 

An industrious HSSE bred his 
parakeet to a tiger. He doesn't know 
what he's got, hut when it talks, he 
listens! 

THE MISSOURI SHAMROCK 



r---------------------------, 
: CHECK OUR SPECS : 
: BEFORE YOU BUY THEIR: 
: 4 CHANNEL RECEIVER. I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I Model 

Sylvania Pioneer 

RQ 3748 

Sansui Fisher 
Harman
Kardon Marantz 

I Continuous (RMS) 
Power1 

50Wx4 
I 

4 channels 
Stereo Bridge 125Wx2 

I THD at rated output <0.5% 

I IM Distortion at 
rated output <0.5% 

I FM IHF Sensitivity l.9µv 

I SO db signal to 
noise ratio 2.8µv 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Capture Ratio 1.5db 

Price $549.952 

'All powermeasurements taken at 120 volts/60 cycles, 8 ohms, 20Hz-20kHz, all channels driven simultaneously. I 
'Manufacturer's suggested list price which may be higher in some areas. 

If you're in the market for four channel, you matrix capabilities so you can use either type of 1
1 

already know you've got to spend a good bit of quadraphonic material. And much, much more~ 
cash for a receiver. So it'd be a good idea to We can offer so much because we have so I 
spend a good bit of ti me checking specs on much experience. We were one of the first in the I 
everything available just to make sure you get audio field. And now we're applying all our knowl-
the most for your money. edge, all our engineering skill to four channel. I 

To make your search a little easier, we've Once you've proven to yourself which receiver I 
prepared the blank comparison chart above has the best specs, move on down to that last 
with spaces for some of the best-known brands line in the chart and compare Sylvania's price I 
and most important specs. Just take it with you with all the others. Find out which one gives the I 
to the store, fill it in, and you'll be able to tell most for your money. 
at a glance what you get for what you pay. We feel pretty confident you'll discover that I 

We took the liberty of filling in the Sylvania the best-known names aren't necessarily your I 
column with specs for our RQ37 48 four channel best buy. I 
receiver. We did it because we know we're not 
the best-known name in four channel, and we 
didn't want you to overlook us for that reason. 

Because we think the RQ3748's specs 
are really worth remembering. 

50 watts of RMS power per channel at 8 
ohms, 20-20kHz, with all four channels 
driven.125 watts perchannel in stereo bridge 
mode. A TH D and IM of less than 0.5% at 
rated output. An FM sensitivity of 1.9 micro
volts. A discrete four channel receiver with 

3 So much more that it won't all fit here. So send us a stamped, self- I 
addressed envelope and we'll send you a four-page brochure on our 
four channel receivers. 

I ~~~ - • I 
I ( 5 i =I SYLVANIA ~. SylvaniaEntertai_nment I 
I .. - - - Products Group, Batavia, N.Y. ----------------------------1 



Now that you've decided 
to be an engineer, 

how do you decide what kind? 
ent companies. Trying to figure out the exact 

kind of engineering work you 
should go into can be pretty 
tough. 

One minute you're studying 
a general area like mechanical 
or electrical engineering. The 
next you're faced with a maze 
of job functions you don't fully 
understand. And that often are 
called different names by differ-

General Electric hires quite 
a few engineers each year. So 
we thought a series of ads 
explaining work they do mi$ht 
come in handy. After all, it's 
better to understand your 
options before a job interview 
than waste your interview time 
ti;ying to learn about them. 

(and many other companies) can 
be divided into three areas. 
Developing and designing prod
ucts and systems. Manufactur
ing products. Selling and 
servicing products. 

This ad is a brief outline of 
the most common engineering 
functions at GE. In future ads 
we'll cover individual functions 
in more detail. Basically, engineering at GE 

Development and Design 
BASIC/APPLIED 
RESEARCH ENGINEERING 
Exploring for new materials, 
processes and systems for making 
new and improved products. Usually 

· advanced degree. 
~==~ DVANCEPRODUCT 

NGINEERING 
~ Thinking up ideas for new 

•. or improved products, 
then proving their technical 

feasibility. High technical 
expertise required. 

PRODUCT DESIGN ENGINEERING 
Transforming the product idea into a 
design that meets given specs and 
can be manufactured. Following 
through to production. 

ENGINEERING MANAGEMENT 
Planning, organizing and supervising 
engineering work in a product 
business or project operation. 

Manufacturing 
MANUFACTURING ENGINEERING 
Planning exactly how a product will 
be manufactured. From consulting with 
designers to creating tools and 
machinery to planning production flow. 

QUALITY CONTROL ENGINEERING 
Designing tests , specifying test 

equipment and procedures, 
analyzing production test 
results to assure product quality. 

D,~~~:?J:~b-JL 

FACTORY MANAGEMENT 
Supervising a factory's people and 
machines. Making sure all the many 
elements run smoothly. 

MATERIALS MANAGEMENT 
Designing materials flow systems to 
make sure vital parts and materials 
are at the right place, at the right 
cost, at the right time. 

Sales and Service 
SALES ENGINEERING 
Identifying the needs of GE's utility, 
industrial and governmental customers 
and recommending the products and 
services to fill them. 

APPLICATION ENGINEERING 
Analyzing special equipment needs 
of customers, then specifying GE 
products and systems to fit. 

FIELD ENGINEERING 
Installing and servicing 
large machinery systems 
for GE customers worldwide. 
From motors to power plants. 

PRODUCT PLANNING 
Marketing. Determining the 
need for new or modified prod
ucts. Making sure a product 
line offers what customers need 
at competitive prices, 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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FROM THE EDITOR'S DESK 

The Needs of 
People 

Page 4 

We live in a world where the advancements of science 
keep pace with time itself. Scientists the world over delve 
into the mysteries of God's creation, trying to harness the 
laws of nature, to capture a truth in the complexity of 
the universe. New theories are proposed, old ones cast 
by the wayside. Discoveries are made, an invention fol
lows forthwith. New products are manufactured to re
place those forced into obsolescence by strides in tech
nology. The world grows in the beauty of knowledge 
itself. 

What contribution can we make toward this beauty? 
Where in this vast panorama of science do we see the 
path which is marked for engineers? As potential engi
neers, what direction do we take in a constantly chang
ing world? The needs of the people-therein lies our di
rection. Therein lies the justification for the existence of 
the engineering profession. 

Engineering to a great extent is an applied science. 
Armed with the basic tools of education and a scientific 
approach, we meet the problems of a complex society, a 
society of people. People as individuals. People as a 
whole. As students, don't we sometimes forget people, 
lose our direction, ignore our purpose? 

Envision if you will, a desolate, blackened earth, de
stroyed by its own progress. In the midst of the charred 
remains stands a solitary structure, an engineering 
school. Inside the school students busy themselves with 
their work, oblivious and apathetic to the world around 
them. Contrast then, the same school standing in the 
midst of an alive, fast-paced society. What's the differ
ence? THERE IS NO DIFFERENCE IF WE CANNOT 
COMMUNICATE. 

Can we communicate? Can we reach out to a society 
of people and recognize their needs? Can we respond 
and communicate our knowledge to them? Or are we 
lost in a maze of computers, calculators, math and text
books? 

We must, in our education, keep a firm grip on the 
reality of the world outside of engineering. Engineering 
is not programming a computer; it is not writing a di£ -
ferential equation. These are merely tools. Engineering 
is the technological response to the needs of the people. 
It is our responsibility to reinforce the bridge between 
society and science. We must not isolate ourselves from 
our environment; we must be the liaison between the 
masses and technology. The doors separating the tech
nical and the non-technical worlds must swing freely with 
communication. 

Don't lose yourself in engineering, find yourself. 

mite ofe~ev,e, Co-eduo, 
THE MISSOURI SHAMROCK 



To gain the competitive edge, the experts in downhill slalom have 
this advice: "Watch the time line-the fastest course line." 

"In the race against time, if a skier slips off and goes too low in the 
traverses, he'll lose precious seconds." 

As you look to your future course, watch for the company whose 
progress is on a time line with your own . . 

Ask companies about their expansion and modernization programs. 
Find out if you're interested in the markets they're interested in. 

If they have a position that fits the course you've set. If they promote from within. 
Don't settle for salary and status quo. We don't. Pick a time at your college placement office. 

Let's discuss your future. The Timken Company, Canton, Ohio 44706. 
Timken® bearings are sold all over the world. Manufacturing in Australia, Brazil, Canada, 

England, France, South Africa and the U.S.A. 

An Equal Opportunity Employer (m/f). 

TIMKEN' 
REGISTERED TRADEMARK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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Skylab '73 
"American engineering has done it again" 

With two of three Skylab missions 
completed, American engineering has 
done it again! Following a story
book salvage job led by Astronaut 
Pete Conrad during the first mis
sion, Owen Garriot helped the sec
ond Skylab crew to record phe
nomenal scientific data about earth, 
sun and man himself. To achieve 
these results, the program was in
itially nurtured by the technical com
munity and then forged into reality 
by a combined engineering and 
science team effort. 

Early in the program when Skylab 
objectives were being defined, and as 
the hardware was being manufac
tured and tested, the program had to 
stand up to questions about its po
tential technical worth and whether 
or not the outcome would be justified. 
Such questioning is a valid and 
necessary part of the development 
process. This is the way the stock
holders of the government's business 
(taxpayers) have to better assure 
that they are getting their money's 
worth. Frequently the outcome of 
R&D cannot be clearly explained be
forehand because, by its nature, a 
development effort seeks to discover 
something which isn't fully known. 
Skylab was such a case. 

Another facet of the development 
process is risk. High risk in business 
or finance can lead either to great 
returns on investment or high losses. 
When engineering a space system 
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BY E. L. FIELD 

Overhead view of Skylab Space Station 

THE MISSOURI SHAMROCK 



like Skylab we try to minimize risk 
by being conservative in design 
wherever possible; however, when 
the environment around which we 
have to design has great thermal ex
tremes and is a hostile vacuum like 
orbital space, the risk factor appears 
rather large even with all practical 
conservatism irreorporated. In the 
space business, as in any other kind 
of business, to consider taking any 
significant risk, the expected re
turn, or payoff, should be great. As 
Skylab has turned out so far, the re
turn has surpassed even the most 
optimistic expectations. As an ex
ample, the Skylab Apollo Telescope 
Mount (ATM) data returned from 
the second mission promises to revo
lutionize all previous theories of solar 
physics. 

Dr. John E. Naugle, NASA's As
sociate Administrator for Space 
Sciences, said he is "confident that 
the Skylab Program will long be re
membered in history as one of the 
world's greatest scientific achieve-
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ments." The data acquired will un
doubtably revise our understanding 
of the sun's supergranulation network 
and its role in solar heating. In ad
dition, the crew's observations cap
tured the rise and fall of funda
mentally different flare mechanisms 
and literally mapped the physical 
features of the flares. Other observa
tions showed emissions from the sun's 
corona as small strands of luminosity; 
before Skylab, these strands never 
could be measured. 

In another, totally unpredictable 
way, good luck has brought the 
comet Kohoutek to our solar system 
during the third and last Skylab mis
sion-sort of a Christmas bonus! To 
take advantage of this new space 
spectacular, primary focus has ex
panded from earth and sun data gath
ering to include comet-oriented ex
periments. No less than twelve Sky
lab experiments will augment Ko
houtek viewing, in addition to the 
many planned ground-based, air
craft, rocket and other satellite ob-

Sky Lab ATM white-light coronagraph 
experiment (solar eruption). 

servations. If all goes well, it looks 
as if cometary science will achieve a 
quantum jump in its data base. 

To many scientists, engineers, and 
those who are curious about physics, 
our earth and solar system-the 
people who ask questions like "what", 
"how", "why", and "why not?"
Skylab has opened the door a little 
more to the light of new scientific 
knowledge. It has offered a unique 
zero gravity laboratory; solar and 
stellar observations have been made 
free of earth's atmospheric distor
tions; equipment and procedures 
have been used to develop new ma
terial processing techniques; it has 
demonstrated man's ability to adapt 
to long periods in a weightless en
vironment and to perform useful 
work; and it has proven a broad 
range of technology which is the 
basis for future space station de
velopment. Perhaps the most sig
nificant fact to emerge from Sky
lab's success is the clear demonstra
tion of the indispensable pivotal role 
of man himself in space. "" 
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Professor Ross D. Young 

Mobilizing the Handicapped 

BY KEN DAHL 

Did you ever stop to think what 
you would do if you were a physical
ly handicapped student requiring 
special attention to help get you 
around campus? Where would you 
go and whom would you ask for this 
help? For instance, imagine yourself 
having such poor muscle control that 
you were unable to operate an elec
tric wheelchair as designed from the 
factory. Consequently you would be 
demobilized and require someone to 
push you between classes, at home, 
back and forth. Although this may 
not seem a serious impediment to 
those of us who do not have this 
problem, it can in fact be a very 
difficult task to find a steady attend
ant. He must be able to accompany 
you constantly while he's also trying 
to attend college which requires class 
co-ordination and giving up of study 
time. These and other problems un
doubtedly would be quite frustrat
ing, not only for you, hut for your 
escort as well. 

Fortunately, here at the University 
there is someone who could help you 
overcome these distressing handicaps 
if you are not totally disabled. This 
man is Professor Ross D. Young of 
the Department of Mechanical Engi
neering. Professor Young is employed 
part-time with the Physical Medicine 
and Rehabilitation division of the 
Medical School, and is specializing 
in physical and occupational therapy. 
It is through his work in occupa-
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tional therapy that he applies his en
gineering techniques to the basic 
needs of the handicapped. Through 
his consideration for the physical 
problems of each individual student 
Professor Young helps the student 
to become independent of someone 
else for his transportation. 

Professor Young's specialty is the 
design and relocation of the control 
panels in order to "locate it where 
the individual has both maximum 
strength and mobility to operate the 
panel." In the past few years Pro
fessor Young has designed and in
stalled many such devices depending 
on the extent of the individuals physi
cal capability. 

Most of Professor Young's cases 
involve moving the control panel 
from the armrest to a more appro
priate location in the center of the 
chair where full operation can be 
achieved. In several instances the 
handicapped person is unable to sat
isfactorily use either arm, in which 
case Professor Young designs a panel 
to be operated with pedals and micro
switches by either the knee or the 
foot. The most difficult cases con
fronting Professor Young are en
countered if the individual has only 
the mobility of his head. For this 
Professor Young mounts a control 
panel with a lengthened control lever 
on the wheelchair's back. The handi-

THE MISSOURI SHAMROCK 



capped student then operates his 
wheelchair with the movements of his 
head. This type of control, although 
the hardest to master, proves in ac
tual application to be very effective 
for operating the wheelchair. 

Professor Young's concern for the 
needs of the handicapped extends into 
other areas of their lives as well . 
Recently he designed a remote-con
trol switching system by adapting an 
ordinary garage door opener with 
cams, switches, and relays. When ac
tivated, this system can pick up the 
telephone, turn lights on and off, or 
turn on a dictaphone. This helps to 
eliminate the need for additional as
sistance and makes the individual 
more self-reliant. 

As can be seen, all of Professor 
Young's projects involve very com-

DECEMBER, 1973 

mon equipment, such as lengthening 
of wires, adapting different controls 
and switches, and basically just 
changing their positions. There is a 
reason for this . though: "It must be 
inexpensive, fo~ if it's not, it's not 
practical." Most of Professor Young's 
projects are not directly funded. 

while its being used in surgery. 

In addition to Professor Young's 
accomplishments with the handi
capped, recently he has also worked 
with a team from Rolla to develop a 
high speed pulse duplicator which 
imitates the human heart, but at a 
much faster rate. This was used to 
run tests on artificial heart valves to 
analyze the reasons for their occa
sional failure . Professor Young is 
now performing an analysis of the 
cardiometry suction machine as to its 
effects on damaging the blood cells 

Although Professor Young's ac
complishments with wheelchairs may 
not appear to be miracles to us, to 
the handicapped students they mean 
the difference between being depend
ent or self-sufficient and his en
deavors are therefore deeply ap
preciated. Considering his actual 
tools and parts, they seem no more 
than what would be found in any 
handi-mans workshop. But it's not 
these factors alone that help the han
dicapped, for if it were, the manu
facturers of these wheelchairs could 
easily accomplish his task. It is the 
extra time and special concern of 
each individual's problem that gets 
tern of measurement. "" 

IN STOCK 
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in the price of the 
calculator you have 
purchased, you will 
receive a refund 
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ing price. This re
fund will be made 
automatically to you, 
provided that your 
calculator was pur
chased 15 days prior 
to the price de
crease. 

University 
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The Changing Role of Women: 

Females Infiltrate Engineering . .. 

1. Cindy Hellman 

2. Evelyn Hoffelmeyer 

3. Linda Sneed 

4. Karen Dumm 

5. Melissa Taylor 



..... and their presence isn 't 

motivated by 'Liberation ' 
by JEANNE GIRNER 

Last year upon meeting a woman engineering stu
dent, one alumni remarked that they would hardly allow 
women into the engineering building when he was a stu
dent. Haven't things changed? This year there are more 
women studying engineering at the University of Mis
souri-Columbia than ever before in the school's 134-year 
history. There are now 39 women enrolled in the College 
of Engineering. 

Engineering is still a male-dominated profession, 
however, and women engineers are greeted with much 
curiosity as to their reasons for becoming engineers and 
their acceptance in their field. Interviews with the five 
senior women in engineering at the University of Missouri 
revealed a wide range of opinions concerning their posi
tions in a traditionally male profession and their rea
sons for wanting to be engineers. Those seniors inter
viewed were Karen Dumm, Melissa Taylor, Evelyn Hof
felmeyer, Linda Sneed, and Cindy Hellman. 

The girls agreed that modern engineering is well
suited to women because the work is with your head, 
though none of them were against donning a hard hat 
and doing some of the field work involved in engineer
ing. Melissa Taylor, who will graduate as a chemical 
engineer in December, is actively seeking employment in 
production or process engineering, and Karen Dumm, 
an aspiring civil engineer, hopes to combine both field 
work and office work in her job. As Melissa said, "You 
just have to realize that there are some places you can't 
wear high heels." All the girls agreed that they're finding 
excellent opportunities as they interview for jobs and 
that industry is being careful not to discriminate against 
women engineers. Cindy Hellman, a senior in electrical 
engineering who is considering working in power sys
tems or attending graduate school in nuclear engineering, 
has been impressed with the fact that companies inter
viewing are assuring her that she would be an engineer
ing capacity and not just stuck in an office job to fill 
some quota of women in professional positions. After 
working for the summer in industry, Linda Sneed, an
other senior in electrical engineering, found that she was 
accepted as an engineer and that the people she worked 
with were very helpful. 

As possibilities · of discrimination were discussed, the 
girls exhibited a wide variety of opinions concerning the 
Women's Liberation Movement. Cindy Hellman was 
very much in favor of the Equal Rights Amendment 
while Karen Dumm felt that there is no need for libera
tion. Karen, Melissa, and Evelyn were all opposed to 
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being called "Ms." and Linda said she couldn't go along 
with Women's Lib's most radical views, but she generally 
agreed with their ideas. 

Women's Liberation had nothing to do with any of 
the girls entering the engineering professior, however, 
most of the girls were attracted to engineering because 
of a genuine interest in math and science, and they felt 
that engineering was more challenging and had more to 
offer than a degree in mathematics or one of the pure 
sciences. Three of the girls had fathers who were engi
neers, and they admitted that having a close relative in 
engineering was influential in their decision to become 
engineers, especially since high school counselors very 
rarely try to encourage a girl to go into engineering. 

The girls also agreed that they have had no ex
treme difficulties in being accepted by their fellow class
mates and teachers. Evelyn Hoffelmeyer, a senior in elec
trical engineering, said some of the guys used to get up
set with her because the teacher wouldn't tell his jokes 
when she was present, and all of the girls have encoun• 
tered some teasing as professors and students got over the 
initial shock of having women in engineering classes. On 
the average, though, the girls have felt quite well ac
cepted, and have even chosen to take part in many 
engineering activities. Karen Dumm has been president 
of the Engineering Student Council, A.S.C.S., and Chi 
Epsilon as well as co-editor of the Shamrock. Melissa 
Taylor thoroughly enjoyed being on St. Pat's Board last 
year and has held several offices in A.I.Ch.£. Linda 
Sneed, Evelyn Hoffelmeyer, and Karen Dumm have ac
cepted the manual labor of polishing brass bents to be
come members of Tau Beta Pi, and Cindy Hellman has 
been active in the American Nuclear Society and 1.E.E.E. 

In spite of their studies and-- activities, the girls find 
time for a variety of things totally unrelated to engi
neering. Linda Sneed is very involved in Campus Gold 
Girl Scouts and even helps lead a junior troop. Cindy 
Hellman managed to fit a course studying witchcraft into 
her busy schedule, and she's an avid reader of science 
fiction and Latin poetry. Though the domestic arts are 
not usually attributed to engineers, Karen, Evelyn and 
Melissa really enjoy sewing and cooking. Most of the 
girls are also involved in some type of craftwork such as 
painting, macrame, or crocheting. Linda is working with 
copper enameling now, and Cindy enjoys tinkering with 
motorcycles. The girls really have a wide variety of in
terests and don't fit any of the stereotypes of women 
engineers. 
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simplicity long overdue BY KEN LUNSFORD 

Within the next decade, Amer

icans will be buying gasoline by the 

liter, measuring their height in centi

meters, and buying meat by the 

kilogram. 
America, one of the few major 

countries which still operates under 

the conventional units of pounds, 

inches, and gallons is finally starting 

to convert to the metric system. 

The idea of converting from con

ventional measurements to the met

ric system is not a new one. John 

Quincy Adams called attention to it 

in a report to Congress in 1821. From 

that time until the present, many 

bills concerning metric conversion 

have been presented m Congress 

only to die in subcommittee. Now 

the most serious effort to date has 

begun. 
In 1968, Congress authorized the 

Department of Commerce to study 

the aspects of metric conversion and 

file a report on its findings. The re

port concluded that the question con

cerning metric conversion was not 

whether the United States should 

convert but how the U.S. will con

vert. The report noted : 

"Eventually the United States will 
join the rest of the world in the use 

of the metric system as the predom

inant common language of measure

ment." 
The report suggested that the con

version should occur in the form of 

a gradual shift in which all sectors 

participate voluntarily. During this 

gradual shift, machines would have 

to be modified, scales would have to 

be recalibrated, while articles man

ufactured to measure units in the old 

system would have to be discarded. 

One of the immediate drawbacks 

of metric conversion is the large in

itial expense. One of the industries 

that would be hard-hit during the 

conversion period would be the ma

chine industry. Machine bolts, nuts 

and bearings are presently •manu

factured under standards specified in 

an inch-pound system. During the 
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convers10n, these industries would be 

forced to maintain dual inventories, 

an expensive endeavor. 

Added to this are estimates that 

the total cost of the conversion will 

run as high as 4.5 billion dollars per 

year during the ten-year conversion 

period. 
Although conversion would prove 

costly and confusing in some in

stances, immediate and long range 

benefits counterbalance these initial 

difficulties. In the immediate level, 

the Department of Commerce report 

cited one authority as saying that, 

"the U.S. Aerospace industry alone 

would save about 65 million dollars 

a year in engineer's time by convert

ing entirely to metric." In the long 

run the benefits of the conversion are 

more pronounced. The Department 

of Commerce estimates that the cost 

of conversion woud be recouped in 

about thirty years. In conjunction 

with this, the Department of Com

merce report stresses the idea that 

metric conversion is similar to that 

idea behind a long term investment. 

That is, the initial outlay of the con

version, about 4.5 billion dollars a 

year, would be recovered in about 

30 years due to increases in Gross 

National Product and exports of 1 

billion dollars and 600 million dollars 

respectively. Eventually, the conver

sion would prove profitable by 

placing America in a better bargain

ing position in the world markets. 

Although most Americans are con

cerned with the international aspects 

of metric conversion, people are 

more interested in the domestic ef

fects of this conversion. One im

portant effect would be the impact 

of the metric system in the class

room. One idea is that more time 

could be spent learning other sub

jects rather than memorizing the odd 

relationships exhibited by the present 

measuring system. 
America has already begun to 

make the shift toward the metric 

system. A bill that would allow the 

United States to make the conver

sion in ten years has been introduced 

into the House of Representatives. It 

is expected that this bill will pass in 

the House after debate concerning 

government subsidation of cost. Once 

this bill has passed and the Senate 

passes a similar bill, Congress will 

appoint a joint committee to study the 

two bills and write a compromise 

bill. Once Congress has passed this 

legislation, the bill will go to the 

President who has already indicated 

he will sign it. 
Even though the official impetus 

is now being supplied by Congress, 

many American manufacturers al

ready use the metric system. The 

drug industry has used a metric 

measuring system since the 1950's. 

Swimming pools for international 

competition are now built in meters 

rather than yards. All skis manufac

tured in the United States are meas

ured in centimeters. Even the width 

of photographic film is specified m 

metric units. 
As implied above, the attitude of 

Americans toward conversion is gen

erally favorable. According to the 

Department of Commerce, 70 per

cent of all manufacturers questioned 

in a survey thought metric conver

sion would benefit the United States. 

Seventy-three percent of these manu

facturers were in favor of metric 
conversion. The only resistance to met

ric conversion came from people 

over 65 years of age. In contrast to 

this, people under 25 favored the 

change. 
In the next few years, the age of 

the foot, gallon, and pound will draw 

to a close. For those who favor tradi

tional measurement systems, the old 

units can be used in conjunction 

with the metric units. 
Eventually, the United States will 

join the world and express its meas

urements in units of the metric sys

tem. By doing so, they will finally 

have adopted a simple rational sys

tem of measurement. ... 

Page 13 



NUCLEAR ACTIVATION ANALYSIS: 
A REAL SUPERSLEUTH ;;i ... 

Sherlock Holmes 
and Dick Tracy 

would have 
been better 

detectives 
if they 

had used 
UMC'S 

Nuclear Reactor 

BY JIM MAZZEI 

In the past several years, a num
ber of violent crimes have been 
solved in a manner similar to the 
following illustration: 

The police arrived at the residence 
of Mr. and Mrs. Leslie B. Smith 
shortly after being notified that a 
gunshot had been heard. They found 
the body of Mr. Smith laying in bed 
with a gunshot wound in his head 
and a revolver laying on the pillow 
negr his hand. ·Mrs. Smith, weeping, 
told the police that her husband had 
been suffering extreme depression. 
She also said that she had found him 
checking the gun earlier in the day 
and had hid it but he apparently 
found it before going to bed. 

The police took fingerprints from 
both the Smiths ( which later veri
fied that they had both handled the 
gun). An officer then opened a gun
shot kit containing a vile of 5% 
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Who Done It? . . . The Sleuth in Action 

nitric acid, five cotton swabs in vials, 
five plastic specimen bags, two pairs 
of disposable gloves and a marking 
pen. The policeman put on the first 
pair of gloves, dipped a swab in the 
nitric acid solution and cleaned a 
portion of Mr. Smith's right hand 
that could not have touched the gun. 
He then returned the swab to its vile 
and marked it as a reference. With 
the second and third solution moist
ened swabs he cleaned the palm and 
back of Mr. Smith's right hand, re
placed them into their respective 
vials and marked the vials according
ly. The policeman then changed 
gloves (to prevent cross-contamina
tion) and used the remaining two 
swabs to repeat the process on the 
front and back of Mr. Smith's left 
hand. 

The entire operation was then 
performed on Mrs. Smith's hands 
with a second gunshot kit. The kits 
were later delivered to the University 
of Missouri nuclear reactor. Even
tually Mrs. Smith was convicted of 
murder because the irradiated sam
ples taken from the gunshot kits veri-

fied that only Mrs. Smith, and not 
her husband, had fired the gun. 

This type of nuclear activation an
alysis or atomic fingerprinting is 
quite complex but can basically be 
described as a search for barium and 
antimony particles which are re
leased from the ammunition primer 
when a gun is fired. The quantities 
of these elements are so small that 
their relative amounts can only be 
determined by the gamma rays they 
emit after having been subjected to 
nuclear radiation. The reference swab 
is used to determine the relative 
amount of barium and antimony al
ready on the hand from other sources. 
The other four swabs verify if the 
subject's hands have amounts of 
barium and antimony characteristic 
of persons having discharged fire
arms. 

In the three years the UMC nu
clear reactor has been providing this 
service, approximately three hundred 
gunshot cases have been submitted, 
and the results have been used in 
court fifteen times. 

The nuclear reactor's crime work 
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is not limited to fingerprinting fire
arms, however. Such things as hair, 
fiber, paper and glass comparisons 
have been used to tie a suspect to the 
scene of a crime. In the past several 
months a St. Louis armed robber 
was convicted when elements of glass 
-too small to be seen with the 
naked eye-were found in a slain 
guard's clothing and traced to a car 
window through which the criminal 
had fired a gun. 

In this second, and more authentic 
case a search was made, not for spe
cific elements, but rather for differ
ent trace elements in small amounts 
that any material contains. Although 
the primary chemical composition of 

ATTENTION: HICiH 

SCHOOL STUDENTS 
For those high school students 

who'd like to begin their working 
careers at an average starting salary 
of more than $11,000 a year, here's 
a four-year short cut: 

Become a four-year B.S. degree 
engineer. 

Not sure you can hack it? Here's 
a way to find out. 

The annual national search for en
gineering aptitude in high school stu
dents is being conducted by the 
Junior Engineering Technical So
ciety (JETS). The National Engi
neering Aptitude Search (NEAS) fea
tures a series of tests which may be 
taken by high school students in 
grades 9 through 12. 

NEAS tests measure ability in four 
areas: verbal, numerical, science, and 
mechanical comprehension. Test re
sults are intended only to help in the 
prediction of probable future suc
cess in engineering studies. 

For more information write: 

Jack W. Morgan 
College of Engineering 
University of Missouri-Columbia 
Columbia, Missouri 65201 
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any type of glass is common, tracei; 
of vastly different impurities can be 
found from different glass manufac
turers or even glass that was pro
duced at different times or under 
slightly different conditions. If the 
trace element composition of two 
samples is the same, an expert can 
verify that they came from the same 
source, in this case an automobile 
window. 

This method of neutron activation 
analysis is not new. It was discovered 
in the 1930s. The technique, how
ever, did not receive general ac
ceptance until improved measure
ment techniques, which were de
veloped in the 1960s, could be used. 
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We are currently at a juncture 
where neutron activation analysis 
may do for criminology what the jet 
engine did for the airplane. A mur
derer can now be identified from a 
single hair ( which is not possible 
with chemical analysis) ; art forger
ies can be detected because lead paint 
is purer now than it was several 
hundred years ago; activation an
alysis has determined that an Arctic 
explorer who died in the 1870s was, 
in fact, poisoned by members of his 
expedition. The applications will no 
doubt be expanded and hopefully 
continue to make this technology one 
of the more beneficial byproducts of 

the nuclear age. "' 
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Electrical Engineers to Study SANGUINE 
Communications Systems Vulnerability 
BY DEBBIE MYERS 

The SANGUINE Communications System is a new 
development of the U.S. Navy. Its purpose is to transmit 
command and control messages to the U.S. strategic 
forces such as the far-reaching nuclear submarines. This 
system is designed to provide almost worldwide coverage 
to submerged submarines from a single transmitting lo
cation deep within the United States. 

The ability of the SANGUINE System to communi
cate with submarines at great depths eliminates the prob
lem of transmitting higher frequency radio waves through 
water. Previously, because of this difficulty, submarines 
had to be near the surface or deploy a floating antenna 
to receive information from other units, making them
selves more vulnerable to detection. 
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With the development of this capability of nearly 
global radio communication, the next step is the develop
ment of a control system which prevents disruption of 
SANGUINE's transmissions. The College of Engineer
ing of the University of Missouri at Columbia has been 
awarded a $402,000 contract by the Naval Electronic 
Systems Command of Washington, D.C., to model and 
study control systems that will make SANGUINE's trans
mitting sites practically invulnerable to either enemy at
tack or equipment failure. 

The SANGUINE System consists of three major 
subsystems, as shown in Figure 1, which are the Control 
Subsystem, the Transmitting Subsystem, and the Receiv
ing Subsystem. The Control Subsystem integrates the 
elements of the transmitting subsystem and serves as an 
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interface between SANGUINE and the message origi
nators, and provides for system synchronization, status 
monitoring, coding, and cryptography. The Transmitting 
Subsystem generates and radiates the radio signal. It 
consists of the transmitters, transmitting antennas, modu
lators, standby power generators, and related facilities . 
The Receiving Subsystem receives the radio signal and 
regenerates the original message. It consists of receiving 
antennas, signal distribution equipment, receivers, de
modulators, decoders, and output devices. 

The College of Engineering will be advising the 
Navy on the development and design of the Control Sub
system. The project, originating in the Department of 
Electrical Engineering, is headed by Dr. Granville E. Ott. 
Dr. Ott is also the project leader for work on contracts 
with the Edison Electric Institute and Consolidated Edison 
of New York. The research done by the project group, 
consisting of 7 other faculty members and 15 students, in 
connection with these two contracts attracted the interest 
of the U.S. Navy and eventually resulted in the $402,000 
contract. In the SANGUINE project, as in these two pre
vious projects, an analog computer is used to create a 
model of the system which includes generators, power 
lines, transformers, and electrical loads. This analog com-

,~ I 
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Fig. 2 

puter model is then controlled dynamically with a digital 
computer. The analog computer model is used to predict 
the behavior of the full-scale SANGUINE system. 

Dr. Ott says that one of the foremost problems 
involved in preparing this model is the many technologies 
and concepts that are involved; such as power sources, 
power transforming, coupling, protection, measurement 
of variables and even the dust environment and at
mospheric noise. All of these factors have to be considered 
in the model as do the all-important simulated casual
ties and damages. By careful study of the model's re
sponse to these simulated failures and malfunctions, Dr. 
Ott and his researchers expect to be able to accurately 
predict the behavior of the full-scale SANGUINE Com
munications System. 

One portion of the system that UMC is working on 
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is the communications transmitters and antennas. The 

Navy is planning to set up as many as 100 transmitters, 

buried at depths up to six feet underground. These trans
mitters will be buried within an area 50 to 100 miles long 

on a side. The antennas, actually lengths of insulated 

cable, will be approximately four miles apart. 
Plans are now to limit current in SANGUINE an

tennas to values which do not produce field intensities 

exceeding 0.06 to 0.08 volts/meter outside the antenna 

right-of-way. This provides complete safety to all nearby 
facilities and ensures that a person touching a neighbor

ing bare conductor, such as a long metal fence, would not 

notice the SANGUINE-induced electricity except under 

the most extraordinary circumstances. 
The antenna ( Figure 4) could be built with one 

transmitting station and a very long cable as in Figure 
4A but reliability can be improved by the configuration 

of Figure 4B which uses multiple transmitting stations 

and grounds that bypass failed stations or cable sections. 

Intermediate grounds carry no current when all com
ponents are functioning normally. The resulting con
figuration is generally too long to be accommodated in low 

conductivity areas of the USA but it may be rearranged 

as a number of parallel shorter lines as in Figure 4 C. 
The array thus formed has a figure-of-eight bi

directional radiation pattern as shown in Figure SA while 

an orthogonal array would have a similar pattern as in 

Figure SB. Two arrays can be combined into the grid of 

Figure SC and excited 90 degrees out of phase to produce 
an omnidirectional radiation pattern. This arrangement 

has the further advantage that 3 dB gain can be achieved 

by adjusting amplitude and phase of the two arrays to 
steer a pattern maximum in certain directions. The grid 

occupies no additional area and each of its station build
ings and facilities can accommodate two transmitters, 

one for each array. 
One of the chief aims of the project is to model 

and study system control, in the event of the failure of 

one or even several of the transmitters, in order to pro

vide continuing communications. The University of Mis
souri will evaluate manufacturers designs and advise the 

Navy. It would require a large percentage of SANGUINE's 

shore-based generators to fail simultaneously in order to 

College of Engineering 

is awarded a $402,000 

contract by Naval 

Systems Command of 

Washington, D.C. 
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put this system out of action; an enemy attack from the 

air would need to be a great many direct hits somewhere 

in the middle of the U.S. directly to the transmission 

site. 
One of the features of SANGUINE that makes it so 

difficult to knock off the air is its high resistance to jam

ming by enemy signals because of its power and fre

quency. The system requires a surprisingly large amount 

of generated power; somewhere in the millions of watts. 
Although the generated power is tremendous, the radiated 

power is very low; SANGUINE will operate on ex

tremely low frequencies (ELF), the most likely being 

45 or 75 Hz. 
Propagation functions are shown in Figure 2. The 

transmitting antenna excited electromagnetic waves in 

the spherical cavity bounded by the ionosphere and the 

surface of the earth. ELF frequencies are well below the 

cutoff frequency of the first order mode ( 1700 Hz) in 
the cavity so that zero mode TM waves will always pre

dominate. These consist of a vertical electrical field and 

a horizontal magnetic field transverse to the direction 

of propagation. The generally vertically polarized E-field 
has a small horizontal component which propagates 

downward through sea water. This can be sensed by ap
propriate antenna electrodes. 

At the present time, a site in Wisconsin is in op

eration as a transmitting test facility. During the past 

several years electrical, physical, and environmental im

pact of ELF transmission have been undertaken. Test 

transmissions to submarines at depth have verified mes

sage reception as predicted. Dr. Ott and his co-laborers 
will next year complete the 27 month study project, in
cluding reviews of concept validation of SANGUINE 

contracts. They will also be involved in the project as the 

full-scale development starts. The SANGUINE Commun
ications System looks very promising as a new and ex

citing means of survivable, worldwide communications. 

ANTENNA ARRAY 
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FROM THE BACKLOG BY JIM MAZZEI 

Oct., 1957 
The first regular meeting of the 

Engineer's Club was held on October 
1, 1957 ... After the meeting re
freshments were served and favors 
distributed through the courtesy of 
Babcock and Wilcox Co., American 
Airlines, Charles Bruning Co., and 
Bendix Aviation Corp. These favors 
were accepted enthusiastically. 

in a shirt pocket, yet powerful enough 
for communication over a quarter
mile range-has been developed ex
perimentally by the Radio Corpora
tion of America. 

of mital or a ceramic material. The 
hydrocarbon vapors thus gained are 
then cooled to liquid form and passed 
through a coker to produce crude oil. 

Jan., 1955 
Oct., 1958 

Jan., 1956 
The smallest walkie-talkie FM ra

dio ever built-a transistorized in
strument tiny enough to be carried 

The University of Denver has 
cracked the problem of turning oil 
shale deposits into liquid fuel at com
petitive prices. The process, owned 
by Oil Shale Corp. of Carson City, 
Nevada, involves crushing the shale 
and placing it in a rotary retort with 
previously heated walnut size balls 

Iota Chapter of Eta Kappa Nu has 
just initiated ten new members from 
the top fourth of the Electrical Engi
_ni:ering Junior and Senior classes. 
The -'{foltowing) students were initi
ated into Eta Kappa Nu: Hubbell, 
Capps, Calabrese, Combs, Simmons, 
Souder, Hansbourgh, Myers, Engle, 
Childress. 

BU.S FRUSTRATION BY BILL STUBBLEBINE 

If you suffer "bus frustration", you will be in

terested in a project underway by Lawrence Laning, 21, 

a Missouri University-Columbia senior majoring in In

dustrial Engineering, which will help de-tangle bus sys

tems on any scale. 
Mr. Laning, of Kansas City, Missouri, has developed 

a system through which Columbia's bus system, and in 

theory the bus system of any city, could be more ef

ficiently utilized. 
The project incorporates a belt-line, a loop around 

the area composed of major thoroughfares which is served 

by one-half of the city buses, and various "feeder" lines, 

sub-loops, connecting at synchronized stops, serviced by 

the remaining buses. 
This system was developed as the result of a com

puter study done as an operations research model for 
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Dr. Mel Braaten in IE 388 class last year. Through the 

summer the plan was refined by a consulting firm and is 

now under consideration by the City of Columbia. As

suming acceptance, the implementation of this system 

will come next year. This would replace the inconvenience 

of going into the downtown area from one subdivision 

to obtain a transfer to the shopping center, with going 

more or less directly, via the belt-line to a local transfer 

point. The arrangement also keeps time at stops at a 

minimum for the bus and the passenger. 

Braaten and Laning plan to present the plan to the 

National Convention of the American Institute of In

dustrial Engineers as a paper on the "regular" and stu

dent levels next May in New Orleans, along with com

puter models. 
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The College of Engineerng, Uni
versity of Missouri-Columbia, has 
been awarded $1250 of the $2500 
grant given to the university by 
Phillips Petroleum Company from 
their Professional Development Fund. 
Presentation of the grant was made 
by Don Johnson, manager, Market
ing Economics and Planning, Mar
keting Development, Phillips Pe
troleum Co., Bartlesville, Okla., to 
UMC vice-Chancellor Walter Daniels. 
The Phillips Fund was established in 
1966 and supports and encourages 
professional growth and development 
of students and faculty in engineer
ing, the physical sciences, business 
administration, and related fields of 
study that are of critical importance 
to the petroleum and petrochemical 
industries. 

Clarence C. Palmer, P.E., chair
man of the board and chief execu
tive officer of R. W. Booker & As
sociates, Inc., St. Louis, has an
nounced that James E. Moulder, P.E., 
has been named president of the 
firm. Moulder is a graduate of the 
University of Missouri-Columbia with 
B.S. and M.S. degrees in civil engi
neering. Prior to joining the Booker 
organization, he was a research engi
neer for the University of Missouri 
and was associated with a Florida 
consulting firm. 

The College of Engineering, Uni
versity of Missouri-Columbia, has re
ceived $2000 from A. B. Chance, 
Centralia, Missouri, for their de-
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velopmental funds. William R. 
Kimel, Dean of the College of Engi
neering, accepted the check from 
Franklin D. Myers, Chief Engineer, 
A. B. Chance Co. This presentation 
was made in recognition of the re
search studies of Dr. Aly Mahmoud 
and Dr. Carmalo Calabrarn, profes
sor of electrical engineering. 

Mr. M. Pedicini, head of the Pro
duction Engineering Department, 
Proctor and Gamble, Cincinnati, 
Ohio, presented a $5500 graduate 
fellowship award to Jack Morgan, 
Assistant Dean, UMC College of 
Engineering. The Proctor and Gam
ble graduate fellowship is awarded 
on a competitive basis to outstand
ing masters candidates in Mechan
ical and Aerospace Engineering at 
UMC. The 1973-74 fellows are 
George David and Jerry Bauers. 

The College of Engineering, Uni
versity of Missouri-Columbia, spon
sored a 30 hour seminar October 1-5 
on the Time Division Multiplex 
(TDM) system at Air Force Com
munications Service headquarters, 
Richards-Gebaur Air Force Base, 
Mo. Instructors for the seminar were 
Samuel J. Dwyer III, Frank Mathur, 
J. Chang, and William McFarland 
from bioengineering; industrial en
gineering; and graduate students 
Rodrick James, Robert Binkin, Ted 
McCraken, and Surachai Suthasine
kul. 

The TDM system will replace the 
old established Frequency Division 

Multiplex system for future wide
band communications requirements. 

The College of Engineering, Uni
versity of Missouri-Columbia, has re
ceived a $2000 grant from Atlantic 
Richfield Company for use by the 
Department of Electrical Engineer
ing. The grant, presented by R. E. 
Warmack, Senior Research Engi
neer, Atlantic Richfield Company, 
Plano, Texas, was accepted by Cyrus 
0. Harbourt, chairman of the De
partment of Electrical Engineering. 
This grant will partially finance the 
Synergistic Technology Conference 
to be held in April in Kansas City. 

Cdr. Charles K. Townsend, of Or
rick, Mo., has received the Silver 
Medal of the Department of Com
merce, its second highest award, from 
Secretary of Commerce Frederick B. 
Dent. Townsend was honored for his 
role as the department's representa
tive on a federal task force which 
conducted a government-wide study 
of mapping, charting and geodetic 
activities and related supporting re
search and development. The purpose 
of the study was to determine how 
best to improve the effectiveness and 
economy of federal mapping opera
tions. 

Townsend, a native of Orrick, Mo., 
attended the University of Missouri, 
where he received a civil engineering 
degree in 1958. He is now Executive 
Officer of the Seattle-based NOAA 
Ship Oceanographer. 
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DICTIONARIES 
WEBSTER 

Library size 1973 edition, brand new, 
still in box . 

Cost New $45 .00 

Will Sell for $15 
Deduct 1 0 Yo on orders of 6 or more 

Make Checks Payable to 

DICTIONARY LIQUIDATION 

AND MAIL TO: 
MISSOURI SHAMROCK 

COLLEGE OF ENGINEERING 
UMC 

COLUMBIA, MO. 65201 

C.O.D. orders enclose 1.00 good will 
deposit. Pay balance plus C.O.D. shipping 
on delivery . Be satist1ed on inspection or 
return within IO days for full refund . No 
dealers, each volume specifically stamped 
not for resale. 
Please add $1 .25 postage and handling. 

• calculators 

• repair parts 

• experimenter parts 

• stereo equipment 

• 8 track car installations 

• technical information 
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9th and Broadway 

9th and Broadway 

york 
WORLD Of ELECTROOIC/ 

check York for all 

your needs in electronics 

York-a leader in the world of electronics 

Phone 314-449-0851 

222 S. 5th, Columbia, Mo. 65201 
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i f 
' youre 

• going 
tobe 

something, 
why not 

be 
something 

special? 

If you're good enough, 
you can be a Navy Nuclear Officer. 

For its Nuclear Engineering Officer 
program, the Navy is seeking college 
graduates who can meet the challenge 
of advanced technology. While they do 
not necessarily have to be engineers, 
many of them will be. They must have 
foundations in mathematics and phys
ics. They must demonstrate superior 
ability. Only the best candidates are 
selected . 

If you qualify, you will spend a year 
of graduate study learning all aspects 
of nuclear propulsion plant theory and 
operation. The training will build upon 
your ability to solve difficult problems 
through the application of fundamen
tal engineering principles. 

The program is tough, but the Navy 
pays well for the ability and dedication 
that is required. The yearly salary is 
more than $10,000 after the first year 
out of college; salary after four years 
will top $17,000. Advancement is rap
id because the Nuclear Navy, surface 
and subsurface, is a growing force. 
There are many other benefits includ
ing, of course, the opportunity to see 
much of the world. And, when you 
leave the Navy, the civilian world pays 
well for the engineering and leader
ship skills you will have mastered. 

If you have the abilities and desire 
to be something special, and would 
like more information, call John Feeley 
at (314) 268-3981, collect, or 

SEND TO: 

STEVE CLAWSON, NAVY RECRUITING DISTRICT 
210 N. 12th ST., ST. LOUIS, MO. 63103 

Gentlemen: 
I am interested. Please forward more information on 
Nuclear Propulsion Officer requirements . 

Name _________ Age __ 

Address - - ------~-- -

City _ _____ Stat.___ Zip _ _ 

: Current College Year _ ______ _ 
I 
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JIM MAZZEI 
HUMOR EDITOR 

The events of the past several 
months have caused us to investigate 
and verify the contributions of Sean 
Murphy, Ph.D. as they relate to the 
academic environment. Examples are 
provided to demonstrate the univer
sality of Dr. Murphy's Law. 

Discussion 
The postulates of Dr. Murphy de

lineating the behavioral patterns of 
people and devices have received in
sufficient attention and appreciation 
within the academic community. The 
principal reason for this is the lack 
of consternation with which the Law 
can be understood. By noting the 
corollaries, which are presented be
low, the reader should obtain greater 
cognizance of Dr. Murphy, his Law 
and its effect on us. 

As most people know, Murphy's 
Law states that, "If anything can go 
wrong, it will." or in its exact math
matical form: 

1+2*=3 
where * is the mathematical symbol 
for Almost Never. 

Some corollaries follow : 
In Engineering: 

The more innocuous a problem ap
pears, the greater will be the number 
of hours required for its completion. 
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A device selected from a group 
having 98% reliability will always 
be one of the 2% subgroup. 

Any easily understood text will 
soon be replaced. 
In Mathematics: 

Any error that can creep in, will. 
It will be in the direction that can 
do the most damage to the calcu
lation. 

When more than one sign is used 
in a calculation, the wrong one will 
always appear in the answer. 

Fermat was only kidding. 
In Physics: 

The equation needed to solve a 
problem will never have less than 
two unknowns. 

Approximations will only apply 
when they are not used. 

Dimensions will always be ex
pressed in the least usable term. Ve
locity, for example, will be expressed 
in furlongs per fortnight. 
In the Lab: 

Two oscilloscopes will never meas
ure the same frequency from a single 
source-one oscilloscope will never 
measure a common frequency from 
two sources of the same frequency. 

The availability of a piece of test 
equipment will be inversely propor
tional to the need for it. 

A dropped tool will only land 
where it can do the most damage. 
When the student returns from no
tifying an instructor of the mishap, 
he will find that he has locked him
self out of the lab. 

The reader who is interested in 
further elaboration is requested to 
wait impatiently for the forthcoming 
book, My God, Not Again, not soon 
to be released. 

The following is the body of a 
letter which was "borrowed" from 

the desk of an engineering instructor: 
As a result of the reduction in 

money budgeted for non-research pur
poses, we are reducing our number 
of personnel. Therefore, a program 
to phase out older personnel via re
tirement will become effective im
mediately. This program will be 
known as RAPE (Retire Aged Per
sonnel Early) . 

Employees who are RAPED will 
be given the opportunity to seek 
other jobs within the department, 
provided that while they are being 
RAPED they request a review of 
their ~yment records before ac
tual retirement takes place. This phase 
of the operation is called SCREW 
(SURVEY of CAPABILITIES of 
RETIRED EARLY WORKERS). 

All employees who have been 
RAPED or SCREWED may apply 
for a trial review, this will be called 
SHAFT ( Study of Higher Authority 
Following Termination). 

University policy dictates that em
ployees may be RAPED once and 
SCREWED twice, but may get the 
SHAFT as many times as the de
partment deems appropriate. 

* * * * 
An agricultural s t u d e n t heard 

about how fantastic ice fishing was, 
so he decided to give it a try. He 
was fortunate enough to catch a 64 
pound block of ice, but he drowned 
trying to cook it. 

* * * * 
"I take the next turn, don't I?" 

asked the driver of the car. 
The muffled reply from the back 

seat: "Like hell you do." 
* * * * 

One of our professors decided his 
wife would look great in something 
long and flowing, so he pushed her 
into the Mississippi River. 

* * * * 
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Development and Design. 
Is this the kind 

of engineering foryou1 
Trying to figure out the exact 

kind of engineering work you 
should go into can be pretty 
tough. 

One minute you're studying 
a general area like mechanical 
or electrical engineering. The 
next you're faced with a maze of 
job functions you don't fully un
derstand . And that often are 
called different names by differ
ent companies. 

quite a few engineers. So we 
thought a series of ads explain
ing the work they do might come 
in handy. After all, it's better to 
understand the various job func
tions before ajob interview than 
waste your interview time try
ing to learn about them. 

turing products. Selling and 
servicing products. 

This ad outlines the types of 
work found in the Development 
and Design area at GE. Other 
ads in this series will cover the 
two remaining areas. 

We also have a handy guide 
that explains all three areas. For 
a free copy, just write: General 
Electric, Dept. AK-1, 570 Lex
ington Avenue, New York, New 

General Electric employs 

Basically, engineering at GE 
(and many other companies) can 
be divided into three areas. 
Developing and designing prod'" 
ucts and systems. Manufac- York 10022. ' 

Basic/ Applied 
Research Englneering 

Motivated by a curiosity about nature , the 
basic research engineer works toward uncov
ering new knowledge and understanding of 
physical phenomena (like the behavior of 
magnetic materials). From this data base , 
the applied research engineer takes basic 
principles and applies them to a particular 
need or problem (such as in
creasing the energy available 
from a permanent magnet). 
Output is aimed at a market
able item. Both work in 
laboratories and advanced ~~~w 
degrees are usually required. 

Advance Product 
Engineering 

Advance engineers bridge the gap between 
science and application. Their job is to 
understand the latest advances in materials, 
processes, etc., in a product area, then use 
this knowledge to think up ideas for new or 
improved products or to solve technical prob
lems. They must also prove the technical 
feasibility of their ideas through laboratory 
testing and models. Requires a highly cre
ative, analytical mind. A pioneering spirit. 
And a high level of technical expertise. Out
put is often a functional model. 

Product Design Engineering 
Design engineers at GE pick up where the 
advance engineer leaves off. They take the 
product idea and transform it into a product 
design that meets given specs and can be 
manufactured. Usually, they are responsible 

for taking their designs through initial pro
duction to prove they can be manufactured 
within cost. Requires a generalist who can 
work with many experts, then put all the 
pieces together to make a product. From 

power plants to toasters.Output is schemat
ics, drawings, performance and materials 
specs, test instructions and results , etc. 

Product Production 
Engineering 

Production engineers in
terface between the 
design engineer and 

manufacturing people. 
They interpret the product 

design intent to 
manufacturing. They 
maintain production 

scheduling by trouble
shooting during manu

facturing and determining deviations from 
specs. When necessary, they help design 
adaptations of the product design to im
prove quality or lower cost without changing 
the essential product features. Requires inti
mate familiarity with production facilities. 

Engineering Management 
For people interested in both engineering 
work and · management. Engineering man~ 
agers plan and coordinate the work of other 
engineers. They might oversee product devel
opment, design, production, testing or other 
functions in marketing and manufacturing. 
Requires a strong technical base gained 
through successful engineering work. Sensi
tivity to business factors such as cost and ef
ficiency. Plus the ability to work with people. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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Engineer, which 
do you want ... 
field or desk? 
Westinghouse 
offers both. 

Some of you fellows want to be 
where it's invented. Near a com
puter and a design desk. Fine. 
Westinghouse has one of the 
largest R&D operations in the 
country. And 112 plants here, 7 4 
abroad. 
But a lot of you want to get into the 
field. Fine. We' re in everything 

from power plant startups to elec
tronic systems trouble-shooting. 
It's an extensive, diversified list. 
Hardhat country. 

You can be sure if it's 
Westinghouse .. Write to George 
Garvey, Westinghouse Education 
Center, Pittsburgh, Pa. 15221. 
An equal opportunity employer . 

. @Westinghouse 



Why your first job 
is often 
like ,going on a fa in1:l date. 

'Jt can be the start of something 
great. But it could be a bummer. 

So, in a sincere effort to be 
helpful, we offer these sugges
tions on how to choose the com
pany you'll be most compatible 
with. And the company most 
compatible with you. 

Let's admit straight off that 
some things are going to be 
pretty much the same no matter 
where you work. If, for example, 
you're a chemical engineer, you're 
likely to find yourself doing heat 
transfer or continuous flow 
studies.Because that's part of the 
job. 

Then what should you con
sider? 

For a start, are you more com
fortable in an informal or formal 

atmosphere? At Celanese, it'i 
shkt-.sleeves and first names 
right from the start. 

Is your preference for a large 
organization? Or a small one? 
Each has certain advantages. 
Celanese is large, which offers 
you a degree of mobility in both 
job and location. Which could be 
important to you. 

Then there's the factor of per
sonal attention. Which simply 
means a concern for you as well 
as for your brain. At Celanese, 
we help you evaluate housing, 
schools, shopping. Things like 
that. 

All of this adds up to compati
bility. An elusive quality to be 
sure.But a big factor in your suc
cess and satisfaction. 

Of course, you also want a com
pany that's going places. Like 
Celanese. We're growing steadily 
in four importkht -, high-technol
ogy industries-fibers, .chem
icals, plastics and coatings. And 
our products number in the 
thousands. 

If you're a chemical engineer, 
mechanical engineer, chemist or 
an accountant, we may have a lot 
to offer each other. Have your 
placement office set up an inter
view. Or write to Dr,. S. T Clark, 
Celanese Cor- (I. · 
poration, 522 
Fifth Avenue, 
New York, N. Y ® 

10036. CELANESE 

An equal opportunity employer. 
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We 
want 
a guy 

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

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

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

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

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

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

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

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

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

An Equal Opportunity Employer (m/f). ~------------------1 
I I I On your campus ... I 
I March 28, 1974 1 TIMKEN. I A Timken Company Representative I 
I would like to talk with you. I 
[ __________________ ..J aEGISTHEDTRADEMARK 

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

MARCH, 1974 Page 5 



FROM THE EDITOR'S DESK 

An Open Mind 

Page 6 

"The energy crisis" is rapidly becoming a hackneyed 
expression. Its use increases by the day (running a close 
second to "Watergate"). Whether it be a hoax, a plot, 
or a genuine shortage, it is truly epochal in nature. Per
haps we are embarking on an age of conservatism (not 
political, mind you, remember, "the energy crisis" still 
plays second fiddle to "Watergate"). The affluent so
ciety may change its ways or collapse in the attempt to 
avoid the self-discipline required for such a change. Our 
generation is, of course, the most victimized by afflu
ence; being products of our environment we are spoiled 
with luxury. No, I don't mean what we consider luxury, 
I mean our necessities that were luxuries in years past. 
The progress of society, in political, moral, or technologi
cal ways, is to be praised, but some of the attitude 
changes, seemingly inevitable by-products of progress, 
are sad. I think it is time that we, as students, reevaluate 
our attitude toward our education. 

Over the span of a century, education has evolved 
from a luxury to a necessity. All our lives we have been 
oppressed by school. From age five, we have to go to 
school. It's a frequent dream of children to be grown up 
so they don't have to go to school anymore. We were 
forced to learn to read, to write, to add, to subtract. At
tendance, of course, was required, and we dreaded it. 

And now, in the college years, we frequently adopt 
the same attitudes as children, disguised by maturity. 
We consider our education here a necessity, and our ap
proach to learning is shaped by this attitude. The knowl
edge we seek is limited to that which we consider ab
solutely necessary to our future endeavors. Every bit of 
knowledge above and beyond this, we often begrudge. 
The person who seeks knowledge for the sake of knowl
edge is practically an extinct species. 

And thus, as the energy crisis forces us to reevaluate 
luxuries and necessities, let us also approach our educa
tion with an open mind. It is not my intent to imply that 
I have suddenly acquired an unquenchable thirst for 
knowledge and wish to share my joy with others; I fre
quently fall into the begrudging category. But perhaps, 
with at least an open mind, our college education may 
develop into something more than a necessity. 

THE MISSOURI SHAMROCK 



Nobody can guarantee your future. 
Not even Monsanto. But ..• 
If you 're an engineering student and believe in yourself and 
your ability ... you could be one of those who will walk 
through the Monsanto doors into a lasting and rewarding 
career. Soon . There's no better road to a successful future. 

Monsanto operates in a very competitive field . We need 
innovative engineers to help us stay ahead of that competition . 

There are openings at Monsanto for graduates in all fields of 
engineering who are just approaching their life 's work. What 
you need most with your degree is a firm idea of what you 
want to do with your life and your willingness to work for it. Hard. 

If you think your credentials and goals are in tune with our 
needs; if you 've got a career in mind and the motivation to 
achieve-we invite you to look at our company. You could 
start something that will last a long time. 

Write to George C. Crook, Manager, University Relations 
and Professional Recruiting, Corporate Personnel Dept., 
800 North Lindbergh Boulevard , St. Louis, Mo. 63166. 

Monsanto 
An equal oppo rtuni ty employer. 



by Dr. Samuel J. Dwyer 

UMC BIOENGINEERING 
A question that is often asked of 

the College is "What is Bioengineer
ng ?", or perhaps more to the point, 
"What is the Bioengineering Pro
gram?". The answer can best be pro
vided by examining the elements of 
the Bioengineering Program. 

Organization of the 
Bioengineering Program 

In 1963 a group of Engineering 
faculty began to meet informally to 
discuss the applications of engineer
ing principles in the biological sci
ences areas. After a short while of 
informal operation, the College of 
Engineering appointed a Bioengineer
ing Committee whose responsibility it 
was to initiate an educational pro
gram in the area of Bioengineering. 
Meanwhile, the extensive cooperation 
between faculty in the Medical School 
and the College of Engineering be
gan to achieve significant propor
tions. One such cooperative effort was 
the Missouri Regional Medical Pro
gram, a program which provided 
many educational opportunities and 
considerable support to the College's 
students. 

In 1968, the continued growth of 
student and faculty interest resulted 
in the implementation of a Bioengi
neering Program. Programs in the 
College provide the faculty and stu
dents with a more formal organiza
tion than that of a committee. Thus, 
joint academic appointments between 
the various Engineering Departments 
and the School of Medicine began. 
Today, there are twenty faculty 
members holding academic appoint
ments with the Bioengineering Pro
gram. There are over 35 students af
filiated with the Program. There are 
now eight non-academic staff mem
bers holding appointments with the 
Bioengineering Program. 

Programs in the College of Engi-
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neering are established to provide an 
organizational mechanism to identify 
educational opportunities for students, 
identify faculty efforts, develop stu
dent curricula, and to provide needed 
resources. These programs are inter
disciplinary in nature, allowing those 
students and faculty whose interests 
lay across academic departmental and 
divisional lines to work together and 
to be rewarded for their efforts. Stu
dents, faculty, and staff in such pro
grams have to work hard and be very 
productive; their support is largely 
provided from external sources such 
as federal grants or industrial con
tracts. 

The primary purpose of the Bio
engineering Program is to provide 
unique educational opportunities for 
students in the Program. Whether the 
Bioengineering Program will ulti
mately become a full-fledged degree 
granting department depends upon 
factors that are too difficult to pre
dict at the present time. All degrees 
awarded to students now in the pro
gram are done so through other ex
isting programs. 

Educational Program 
The purpose of the Bioengineering 

Program is to provide students with 
unique educational opportunities. Ac
cordingly, the faculty in the Program 
have carefully planned a very unique 
educational Program consisting of a 
high standards classroom experience 
coupled with a unique project experi
ence. Each student is treated as the 
individual that he or she is. Each 
student is required to become a com
petent engineer ( such as electrical, 
industrial, nuclear, mechanical or 
chemical) as well as a competent 
bioengineer. Each student is also re
quired to participate in team-ori
ented, interdisciplinary projects; here 
the students learn how to work as a 

Dr. Dwyer, director of the bioengineer
ing program, contemplates a problem 

member of a productive team, how to 
sell ideas, how to secure resources 
for a project, how to plan and sched
ule efforts, how to think, how to pre
sent results, and how to work hard to 
be productive. 

The Bioengineering curriculum is 
made up from courses offered by 
existing engineering departments as 
well as other divisions. In Industrial 
Engineering, courses are offered in 
such areas as health care delivery 
design systems, evaluation method
ology, information management sys
tem design, and human factors. In 
Electrical Engineering, courses which 
are taken by Bioengineering students 
consist of introductory courses in 
Bioengineering, instrumentation de
sign, and small digital computer ap
plications. In Chemical Engineering 
Engineering, courses are offered 
which are excellent for Bioengineer
ing students including clinical lab
oratory instrumentation design, clin
ical pathology laboratory processing, 
and others. In Mechanical Engineer
ing, some of the courses available 
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consist of bioengineering materials 
design, prosthetic devices design, life
support systems design, and mechan
ical systems design for biological ap
plications. In Nuclear Engineering, 
courses are available which provide 
educational experience with radia
tion and its effect upon biological 
systems, and design of radiation sys
tems. 

As a student in an interdisciplinary 
program, the person is urged to take 
a number of courses outside of the 
College of Engineering. For example, 
students are urged to take courses in 
the Biological Sciences Division, 
Physiology and Anatomy, Biochem
istry, Mathematics, and other areas 
such as those offered in the Arts 
and Science Division. Each Bioen
gineering student is carefully advised, 
interacting with his or her advisor to 
insure a proper classroom education
al experience. 

An integral part of each student's 
program is his or her projects. Each 
student is assigned, consistent with 
their ambitions and desires, to at 
least two projects. Each project con
sists of an interdisciplinary team of 
faculty, staff, and other students, all 
working towards a common project 
goal. Here is where the real profes
sional education of a Bioengineering 
student is carried out; in the pro
jects, the student is carefully directed 
so as to develop the professional tools 
needed for a productive professional 
career. These projects are supported 
by external grants and contracts, in
cluding the financial support provided 
t0 ~ach student. 

Project activity is required of all 
students in the Bioengineering Pro
gram. Each student has a different 
set of attributes and weaknesses; 
these projects permit each student to 
mistakes and to learn from them 
while in school rather than later after 
graduation. The burden rests heavily 
upon the faculty involved in guiding 
each project to insure that the student 
is producing for the benefit of the 
project, learning his or her future 
professional tools, and being provided 
with the opportunity to think and 
direct meaningful projects directed to
ward the solution of societal prob-
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lems. Such faculty members and their 
staff are rare-they work for the sole 
benefit of the student rather than 
their own edification. 

Research 
Research efforts of the faculty, 

students, and staff of the Bioengi
neering Program have been very 
productive. The Program enjoys a 
national reputation for its efforts in 
radiographic image analysis, disease 
mathematical modeling, bioengineer
ing computer applications, in the de
velopment of new instrumentation, 
and in the development of health 
care delivery systems for rural areas. 
Each of these areas represent the re
sults of interdisciplinary team pro
jects; no one person or student is 
solely responsible for these produc
tive efforts. The most outstanding at
tribute of the Bioengineering Pro
gram is that it has several things as 
a common ground for productive in
terdisciplinary faculty, students, and 
staff efforts. 

A graduate student soon realizes 
that he or she must produce and de
fend evidence of creative and origi
nal work. A Master of Science student 
is responsible for producing a report 
of an original investigation undertaken 
under the supervision of a qualified 
faculty member. A Ph.D. candidate 
must perform original research and 
defend the contribution as being 
original to the field selected. Within 
the Bioengineering Program such 
work is accomplished through inter
disciplinary team projects. 

No research is undertaken in the 
Bioengineering Program unless it of
fers students the opportunity to par
ticipate. Such work is not accom
plished for the edification of the 
faculty members involved; rather it 
is accomplished with students and for 
the purpose of teaching the student 
how to perform research. 

Services 
An essential element of the Bio

engineering Program is the services 
it provides to others in the College 
and on the Campus. Oftentimes an
other group will seek assistance with 
the design and development of a par-

ticular piece of equipment; the Bio
engineering Program part1c1pates 
with three service groups: 

a. Instrumentation Design 
Group: 

This group consists of a faculty 
supervisor, a full-time, non-academic 
staff, and students. Services are pro
vided for the design, prototype con
struction, and implementation of spe
cialized instrumentation. A fully 
equipped facility is available for this 
group's use. Non-academic staff in 
this group supervises students from 
the College or other Divisions in con
structing their instrumentation needs. 

b. Digital Design Group: 
This group consists of a faculty 

supervisor, a full-time, non-academic 
staff, and students. Services are pro
vided for the design of digital inter
face logic units, construction of dig
ital hardware, servicing of all digital 
equipment, and assisting students with 
their logic design problems. 

c. Software Design Group 
The Software Design Group con

sists of a faculty supervisor, a full
time non-academic staff, and stu
dents. Services are provided to assist 
in problems encountered in writing 
software, in designing operating sys
tems, in the implementation of soft
ware needed to interface new de
vices to small computers, and to as
sist students with their software prob
lems. In addition to these services, 
members of these groups are avail
able to assist with any bioengineering 
problem encountered by hospitals 
and physicians across the State of 
Missouri. 

Summary 
The Bioengineering Program at 

UMC has been developed to provide 
unique educational opportunities for 
students in the area of interdiscipli
nary studies. It provides faculty, 
staff, and facilities whose primary 
goal is to educate students, es
pecially those interested in applying 
engineering principles toward solving 
societal problems. That's what the 
Bioengineering Program is all about 
in the College of Engineering, Uni
versity of Missouri, Columbia, Mis
souri. -" 
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by Debbie Myers 

IMAGE ANALYSIS 
Digital Image Analysis is one of 

the most creative and useful efforts 
in the College of Engineering. This 
new area deals with the computerized 
handling of visual information. These 
efforts are being made by the Bio
engineering Program in co-operation 
with the Department of Radiology, 
Department of Industrial Engineer
ing, and the Department of Electrical 
Engineering. The faculty; staff, and 
students of these departments are 
working together as an interdisci
plinary team to develop new tools, 
formulate solutions, and evaluate new 
methods to determine the best pos
sible solutions to the challenges that 
face them. 

An effort of long standing between 
the College of Engineering and the 
Department of Radiology is a project 
termed "Radiographic Image Analy
sis." This program is one of the most 
important interdisciplinary projects 
being carried out between the College 
of Engineering and the School of 
Medicine. Dr. G. S. Lodwick, Profes
sor of Radiology and Bioengineering 
and Chairman of the Department of 
Radiology, serves on the faculty of 
both the Medical School and the Col
lege of Engineering and is the Prin
ciple Investigator of the project. Co
investigator in the project is Samuel 
J. Dwyer, III, Professor of Electrical 
Engineering and Director of the Bio
engineering Program. Working close
ly with Dr. Lodwick and Dr. Dwyer 
are Charles A. Harlow, Professor of 
Electrical Engineering, William D. 
McFarland, Assistant Professor of 
Bioengineering, and J i a n K o n g 
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Computer outlines region of 
the heart on chest x-ray 

Chang, Assistant Professor of Bio
engineering. In addition to these, 
many people with varied interests and 
experience work together to explore 
the use of an image-processing com
puter for improved health-care de
livery. 

One of the many projects in this 
effort is the work of Ms. Peggy 
Tsiang whose Ph.D. thesis research, 
directed by Professor Charles A. 
Harlow, is connected with the diag
nosis of congenital heart disease by 
using a computer to analyze chest 
x-ray films. Ms. Tsiang has pro
grammed a small computer in the 
Image Analysis Laboratory to scan 
the regular sized 14" x 17'' chest film 
and convert the film image into an 
array of 256 x 256 points. Each of 
these points is given a gray shade 
value, a numerical value correspond
ing to the darkness/lightness of that 
point. Then using her specially de
signed programs, the computer will 
automatically outline the lung field, 
outline the heart area, and extract 
portions of the ribs. Using this infor
mation, the computer then makes sev
eral calculations which are used to 
provide a normal/ abnormal diagnosis 
followed by a differential diagnosis 
for congenital heart disease. 

The Radiographic Image Analysis 
Project has been extensively funded 
by the National Institutes of General 
Medical Sciences (NIGMS). This 
project has provided extensive sup-

port for many students and has of
fered numerous educational oppor
tunities. During the project's first 
three years of funding it has brought 
to the campus more than one million 
dollars in support. It is now in the 
first year of a three-year renewal 
and will provide even more dollars, 
more educational opportunities for 
students, and will continue to attract 
national recognition to the Columbia 
Campus. 

Mr. George Moore is one of the 
many students working in the project. 
Mr. Moore's efforts are directed at 
the problem of detecting texture in
formation in the chest film. This is 
a very difficult task for the current 
scanner technology. These scanners 
are the devices that view the normal 
14" x 17" chest film, digitize this 
image to various levels of gray, and 
allow the digital computer to process 
the resultant digital image. Within 
the lung field image portion of the 
chest film, there exists texture infor
mation that is very important to aid
ing the Radiologist in arriving at his 
diagnosis. Such information is known 
to be significant to the radiologists 
and it is Mr. Moore's job, along with 
other members of the project, to de
termine how to get this information 
into the computer, how the computer 
can utilize the information, and if the 
computer processing will be a signifi
cant aid to the Radiologists. 

The projects mentioned above have 
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Deborah Zuetel and Laura Carey study x-ray for computer analysis 

great potential for further use in the 
field of Medicine. At the present time 
several medical possibilities are being 
studied to determine the possibilities 
of the use of Radiographic Image 
Analysis and the alterations needed 
to expand the capabilities of the 
Image Analysis Laboratory to solve 
these problems. One project under
way is the diagnosis of bone abnor
malities. Loren Sprouse has collected 
a library of x-ray films of the knee 
and has programmed a mini-computer 
to analyze these . films and determine 
the texture · of the bone. Each film is 
finally given a normaVabnormal 
classification by the computer. An
other project which has just been in
itiated is automated classification of 
ePdometrial cells. In this project, di
D:·.ed by Assistant Professor William 
McFarland, the nucleus of each cell in 
a sample is measured to check for 
abnormalities in size which may in
dicate cervical cancer. The comple
tion of this project will be a signifi
cant improvement in health care. This 
method will result in a low cost to 
the patient, thus encouraging more 
people to have the test. 

The projects being carried on in 
the Image Analysis Laboratory are 
also of great interest to modern · in
dustry. The University of Missouri 

at Columbia is · presently developing 

and refining Automatic Visual In-

MARCH, 1974 

spection Systems. These systems are 
used to aid in inspecting electronic 
devices, welded seams, metal surfaces, 
automotive components, and printed 
material. Some of these systems use 
laser scanners as light sources. There 
are three major advantages in the 
use of the laser scanner which are 
attractive to industry; reduced cost, 
increased speed, and increased gray 
shade resolution. 

Several industrial companies are 
supporting students in the develop
ment of a digital image processing 
system to verify signatures. The ap
plications and advantages are nu
merous. Banks, credit card compa
nies, and anyone who receives credit 
receipts could be aided. The opera
tion of such a system would save 
time, money, and man-power, and 
would also increase protection. Thus 
far this project has classified 92% of 
the cases correctly. This project be
gan as a class project under the su
pervision of Dr. Charles A. Harlow, 
by Ms. Debbie Zuefle and Mr. Loren 
Sprouse, with Mr. Sprouse continuing 
the work during the following sum
mer and fall. Recognition Equipment, 
Incorporated, of Dallas, Texas, has 
now contracted with the College of 
Engineering to continue with the 
project. · 

The techniques employed by the 
Progr~~}in the T mage Analysis Lab-

oratory are far-reaching. They can be 
applied not only to medicine and in
dustry, but also to agriculture and 
conservation. The Department of Con
servation and Forestry people are in
terested in identifying different types 
of timber from aerial map photo
graphs. Professor Jian Chang, Bio
engineering Program, is presently 
working on a method of distinguish
ing four types of timber; saw tim
ber, mixed timber, poles, and repro
duction. This system could be ex
panded to use aerial photographs 
from such sources as Skylab and 
satellite films to detect new sources of 
energy, minerals, water · and location 
sites: The benefits to society from 
these applications are almost un
bounded. 

Another phase of the research and 
experimentation at the Image Analy
sis Labratory is the color display. 
The color display is a color television 
screen with a small processor or mini
computer built in. The pictures con
sist of a matrix of 256 x 256 points 
of color. By the use of several op
tions, 16 colors are available. One 
reason for the need for color displays 
is the inability of the human eye to 
distinguish between two gray shades 
which are only slightly different. The 
computer can detect these differences 
and by adding the dimension of color 
can make them visible to us. Mr. 
James Davis, a graduate student in 
Electrical Engineering working on his 
Ph.D., has written the software pack
ages for the color display. Another 
aspect of the color display is its cap
ability of graphics and animation. 
The programmer has certain com
mands available to him, some of 
which erease, draw lines or rectan
gles. The color display, by rapidly 
executing these commands can make 
the picture appear to move. Three 
dimensional objects could appear to 
revolve, such as words and names do 
in some TV commercials now. 

A practical application of this 
graphics and animation capability 
could be in high-way planning. After 
the high-way was designed, a color
displayed simulation of what the 
driver would see as he drove down 
this high-way could be used to elim
inate hazards, such as poor visibility 
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DIGIT AL IMAGE ANALYSIS (CONT.) 
of emerging traffic. Three dimen
sional drawings would also be useful 
in architecture. An architect could 
display a design for a building and 
then make quick and easy alterations 
to find the most desirable plan. Walls 
could be moved, chimneys heightened, 
or dimensions altered-all with the 
graphics capabilities of the color dis
play. 

Another one of the Image Analysis 
Laboratory projects is one which Ms. 
Laura Carey is working on for Hall
mark Cards, Kansas City. Ms. Carey 
has the unique background of a Bach
elors degree in Chemkal,Engineering, 
a Bachelor of Journalism degree, and 
is now working towards a Master of 
Science Degree in Electrical Engi
neering. Her unique interest m 
Graphic Arts has won her a scholar
ship from the Graphi~ Arts Technical 
Foundation. Ms. Carey is one of the 
first students in the College's new 
Graphic Communications Engineer
ing Program. Ms. Carey has devel-

Loren Sprouse inspects x-ray for analysis 
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oped a software program which will 
generate texture images for use with 
the design of new greeting cards. Mr. 
Scott Henderson and Ms. Carey have 
designed and implemented computer 
programs which permit the user to 
select parameters used in generating 
the background texture. Such pro
grams can be used in many other 
graphic arts applications including 
the lay-out of books, brochures, and 
other special forms of printed art. 
Ms. Carey is also working on the use 
of color as generated by the digital 
computer. Special color displays are 
available in the Digital Image Lab
oratory which permit combining the 
unique capabilities of computer gen
erated color images. Such work is 
considered by the Graphic Arts Jn. 
dustry to be the future technology 
by which the printing industry will 
design its product in a low cost ef
fective manner. 

Support of the project now being 
accomplished in the Image Analysis 

Laboratory are provided by outside 
sources from the Federal Government 
and private industry. Equipment pur• 
chase funds have been provided by 
the National Science Foundation. 
Support for students has been pro• 
vided by the National Institutes of 
General Medical Science (NIGMS) 
through grants. Private industry has 
supported students for work on the 
automatic visual inspection systems of 
manufactured products; these include 
Bendix, Kansas City; Hallmark 
Cards, Kansas City; Western Electric, 
Kansas City; Minnesota Mining and 
Manufacturing Company, Columbia 
and St. Paul, Minnesota; DICOMED 
Company, St. Paul, Minnesota; Rec
ogmtlon Equipment, Incorporated, 
Dallas, Texas; several other com• 
panies are helping support the proj
ects undertaken by students using the 
Image Analysis Laboratory. All ex
ternal funding has been initiated and 
its continuation made possible by Dr. 
Sam J. Dwyer, III, Professor and 
Director of the Bioengineering Pro• 
gram. 

Digital Image Analysis is a new 
and exciting educational and re
search field. Efforts in this area by 
faculty and students in the College 
of Engineering and the School of 
Medicine over the past seven years 
have brought national recognition to 
the Columbia Campus. A constant 
stream of visitors, both scientists and 
observers, visit the Columbia Campus 
to study the newly developed methods 
of Digital Image Processing. Students 
from all parts of Missouri, the 
United States, and other countries, 
come to the Columbia Campus to be 
trained in this new and important 

field. Industry within Missouri seeks 

out these students trained in Digital 

Image Processing for new and unique 

job opportunities. ... 
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Find out if the chemistry's right. 
At Du Pont, the best chemistry is 

people chemistry. , 
Anything can be achieved if you 

have the right people and they talk to 
each other. 

So we look at you as much as at 
your grades. 

We look for compatibility as much 
as talent. 

And that goes for engineers and 
chemists as well as business students. 

If you want to. finli'oµt what fields 

An Equal Opportunity Employer M/F 
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have openings, what states you can work 
in and more, meet with the Du Pont 
recruiter when he comes to your campus. 

Or if you've already graduated and 
have experience, write Du Pont direct, 
Room N-13400, Wilmington, Del. 19898. 

And as you know by now, we're 
equally interested in women and men of 
any color. 

The chemistry is what counts. 

~ 
ll~G. U.S. ~.-.,:Off. 
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by Tom Siedhoff 

DR. DA YID DOUGLAS: 
THE ALOHA ENGINEER 

Have you ever noticed <>n the warm 
spring days a short professor run
ning around the Electrical Engineer
ing Building in an "aloha" ' shirt?, 
That's Dr. David D9uglas, and his 
colorful shirts have become_somewhat 
of a trademark of himself and of his 
classes, which are con4ucted in
formally but very ,· effectlvely. The 
class for which he is most noted in 
Electrical Engineering is EE 310 (In
troduction to Bioengineering) which 
gives budding engineers a taste of 
physiology, and gives those more 
biologically inclined a · baptism into 
applied instrumentation and a sound 
philosophy concerning the need for 
Bioengineers. Dr. Douglas may be 
one of the better qualified men in the 
country to teach the subject of Bio
medical Engineering. 

David William Douglas III was 
born in 1924 in Honolulu, Hawaii, 
the only child of a U.S. Navy Band
m!lster from Texas and a Canadian 
nurse, who were married in Honolulu 
in 1922. He lived in Hawaii most of 
his early years and in 1941, while a 
senior at Punahou School, he de
clined an appointment to the Naval 
Academy at Annapolis. However, 
after surviving the Pearl Harbor at
tack the following December, and 
after a year at · Pomona College in 
California as a pre-med student, he 
enlisted in the Navy anyway. He 
received extensive training in elec
tronics and after some fireworks was 
honorably discharged in late 1945. 
He returned to Pomona College and 
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received a B.A. degree in 1948 with 
majors split in physics and physio
logical psychology. He and Ruth 
Cochran, from Ohio, were married 
the day after graduating together, 
havihg been engaged for two years. 
They now have "three children, the 
oldest (Leonard) , b.eing a Columbia 
CoUege freshman. -

Afte_r graduating from Pomona, he 
attended Law ··school at the Univer
sity of Southern California and later 
used up the remainder of his veterans' 
benefits getting an aircraft pilot's 
license. After this he worked in 
southern California for various em
ployers, including himself, specializ
ing in medical and scientific instru
mentation. 

During this time he developed and 
manufactured an advanced form of 
physiological polygraph ( "lie detec
tor") and several other innovative 
medical instruments. 

Then in the fifties there was a 
breakthrough.:__Russia launched its 
first Sputnik and the aerospace bio
medical race was on. Douglas was 
called on to help figure out ways to 
electronically monitor the physiolog
ical parameters of men under the 
stresses of space travel. He went to 
work as a professional consultant to 
the medical electronics industry, to 
hospitals around Los Angeles, and to 
the federal government. He has been 
awarded several patents. In 1967 he 
was invited to finish his education at 
UMC while working for the Missouri 
Regional Medical Program, with Dr. 

Byron W. Sherman as his graduate 
advisor. 

Since then he has earned his MS & 
Ph.D. in Electrical Engineering. 
While these titles are nice, it is the 
opinion of this writer that it takes 
more than a "Dr." in front of one's 
name to indicate succesS--,:.to pass the 
the test of that sought-after hut 
seldom-attained talent known as ere-

' ativity. To put it another way, one 
must be able to realize a need and 
then fill that need. This I feel is Dr. 
Douglas' most outstanding quality. 
By the time he came to Missouri he 
gained national recognition in psy
chophysiological measurements. His. 
M.S.E.E. research involved · unique 
methods of monitoring cerebrospinal 
fluid pressure in head-injury patients, 
and this has been reported in inter
national , publications. His Ph.D. re
search and dissertation evolved a 
concept which he proved in clinical 
testing: "If you have a physiological 
variable that can he reliably moni
tored automatically, and a drug de
signed to alter that variable, then 
there is no reason that patient cannot 
he put into a closed-loop controlled 
drug infusion system with himself as 
part of the feedback network, without 
constant human surveillance." 

Currently he is refining an instru
mentation system that automatically 
controls the infusion rate of anti
arrhythmic drugs into cardiac pati
ents in the Cardiac Care Unit of the 
University Medical Center, freeing 
the nurses for other duties. He moni-
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Dr. Douglas views EKG strip chart in 
Coronary Care Unit of UMC Medical 
Center 

tors the electrocardiogram with a cir

cuit he designed that automatically 

detects the "life-threatening" cardiac 

arrhytmias ( those that can lead to 

fatal ventricular fibrillation), and 

their occurrence is graphically re

corded for periodic inspection by the 

physician. Another circuit processes 

this information and controls auto

matically the infusion rate of a drug 

called lidocaine, according to the 

needs of the patient. This is but one 

embodiment of his concept, and there 

are others in the mill, including a 

system for "servoing" and maintain

ing blood pressure to a predeter

mined level by infusing a hypotensive 

drug called Arfonad. His dual faculty 

appointments in the College of En

gineering and School of Medicine 

facilitate his research. His research 

work is dedicated entirely to clinical 

instrumentation. 

As you can see, while it may be 

complicated in electronic design, the 

idea is rather simple in its basic con

cept and can be of tremendous 

human value. This is where Dr. 

Douglas is at his best. 

So the next time you see a little 

guy rush by in a brilliant Hawaiian 

shirt, don't think it's a surfer who 

lost his wave or a hula dancer with 

hairy legs, because probably it's our 

own Dr. Douglas. 
ALOHA! 4t 
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ENGINEERING 
AND 
STERILIZATION by Dan Gerke 

Yes, engineering is involved in all 

areas of human encounter, but one 

of the more interesting is the research 

underway to develop temporary ster
ilization methods. Dr. Mostapa Fa

him, Assoc. Prof., School of Medicine, 

is involved in research at the UMC 

Medical Center on ways of steriliza

ting the male, by methods other than 

vasectomy. He has employed the help 

of Dr. Sam Dwyer, Professor/Direc

tor Bioengineering, in manufacturing 

some of his sterilization devices. 

Dr. Fahim's inventions work on the 

principle that sperm is not produced 

when the testicles are heated. Some 

of his inventions are "electrical com

forts", infra red, microwave, and 

ultra sound treatments, of which the 

last two are currently being used for 

back therapy. 
One of the main advantages to 

these methods of sterilization is that 

they are reversible. Unlike vasectomy, 

heat sterilization lasts approximately 

two months, which would be opti

mum for couples who desire a simple, 

short term method of contraception. 

Other advantages, says Dr. Fahim, 

are that these methods are inexpen

sive, can by easily mass produced, 

are simple, can be used at home, and 

have no effect of sexual vitality. These 

advantages all point out that a simple 

economical means of birth control, 

as these are, could drastically cut 

down the number of unwanted preg

nancies, and slow down population 

growth. 

Engineering is a field which is de

pended on by nearly all other fields, 

including medicine. The benefits of 

engineering, therefore, go beyond 

what it normally thought of. The en

gineering that went into Dr. Fahim's 

devices could well have a large im

pact on society in the future. 

Dr. Fahim experiments with the temporary sterilization of a rat by heat induction 
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HELP FOR 
AMPUTEES 

"Engineering is problem-solving under constraint." 
The problem is restoring function to amputated limbs. 
The solution lies in the efforts of rehabilitation engineers. 
The latest in research on prostheses for below-elbow 
amputees was presented at UMC by Dr. Dudley S. 
Childress. 

Dr. Childress is a native Missourian, receiving his 
B.S. and M.S. in electrical engineering at UMC con
centrating in the area of control systems engineering. He 
followed his schooling here with further studies in electri
cal engineering at Northwestern University, his doctoral 
thesis being in the field of biomedical engineering. His 
interest in rehabilitation engineering was born with an 
afternoon bus trip to a rehabilitation center in Chicago. 
Impressed by the problems of amputees, he pursued re
search at Northwestern's Prosthetics Research Laboratory, 
of which he is presently director. 

Engineering involvement in prosthetics dates back 
only to about 1945. The early limbs, still in wide use 
today, were body-powered, using either a shoulder shrug 
or arm flexion to operate a cable attached to the artificial 
limb. This arrangement had several disadvantages which 
the later-developed powered limbs helped to alleviate. 
The prosthesis which Dr. Childress has developed is elec
trically powered, responding to bioelectric signals from 
the residual neuromuscular system. It is completely self
contained with rechargeable batteries and strapless to 
allow for easy attachment and removal. He demonstrated 
one of these arms for below-elbow amputees. 

The funetion of this arm is limited to grasping items 
between the thumb and fingers. Surface electrodes built 
into the arm pick up the nerve signals to which the intact 
arm would respond; these are amplified, passed through 
the logic portion of the system to the actuator. In this 
way, the artificial hand responds to thought processes 
which stimulate the firing of the signal nerves in a man
ner similar to that of the real hand. 

Feedback in the system is required to guage the 
pressure applied to the object grasped. The most obvious 
type is via the visual and auditory systems to the brain 
where the input signal itself is altered. Another method 
in which the feedback is routed through the brain is via 
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Dr. Childress demonstrates the response of the prosthesis 
to nerve signals in his arm. Tweezers are used for objects 
too small to grasp between the fingers. 

sensory nerves, usually on the arm. A strain guage 1s 
placed in the thumb which measures pressure and con
trols a mechanical or electrical stimulation to the skin 
which fluctuates with,the pressure. This gives the subject 
a fairly reliable means of determining pressure. A third 
type of feedback goes to the technical section of the sys
tem. An example of this type was developed at the Army 
Medical and Biomechanical Laboratory. Slippage of the 
object grasped is detected by a crystal similar to a phono
graph needle; this information is relayed back through 
the system to cause tightening of the grip. Another type 
of feedback which is being pursued is via the nerves 
which normally se~se pressure in the desired areas. By 
sending the signal back through these nerves, the subject 
actually "feels" the pressure of his grasp. 

The system becomes considerably more complicated 
above the elbow and even more so when the shoulder 
movements need to be incorporated into the prosthesis. 
In these cases, placement of the hand in space is the 
major problem due to the increased degrees of freedom 
which must be incorporated into the system. 

Dr. Childress is very dedicated to his profession and 
the people he works with. He has expanded his research 
to include the development of systems which make paraly
sis victims less dependent upon others, and to allow them 
to actually make useful contributions to society. 

Insisting that a strong engineering background is 
requisite to success in such a field, he believes that one's 
formal education is only the genesis of a lifetime of learn
ing. The college background is general in essence, pro
viding the tools with which one can pursue experi
mental endeavors. With this, the engineer is ready to 
proceed with "problem-solving under constraint". 4, 
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ENGINEERS' WEEK 197 4 
Tentative Schedule 

Saturday, March 30 

9:30 a.m. 

Monday, April I 

3 :00 p.m. 

7:30 p.m. 

Tuesday, April 2 

ALL DAY 

3 :00 p.m. 

Wednesday, April 3 

ALL DAY 

8:00 p.m. 

Thursday, April 4 

10:30 a.m. 

4:00 p.m. 

Friday, April 5 

ALL DAY 

6 :30- 9 :30 p.m. 

5:00 p.m. 

6:00 p.m. 

6:45 p.m. 

Saturday, April 6 

ALL DAY 
9 :00- 3 :00 p.m. 

10:30 a.m. 

12:00 noon 

2 :00- 4 :00 p.m. 

8 :30-11 :30 p.m. 

Gas Economy Run 

Parade 

Faculty Fun and Frolics, E.E. Auditorium 

Professor for a Day 

Slide Rule Contest, 104 7 Engr. 

Professor for a Day 

Queen Skits and Serenade, Middlebush 
Auditorium 

Assemble Lab Exhibits 

Beard Contest, 1001 Engr. 

Barbecue with Softball Game, Engr. Parking 
Lot 

Alumni Registration, Engineering Building 

Lab Exhibits, E.E. & Engr. Bldgs. 

Knighting Ceremony 

Honor Awards Reception, Alumni Lounge, 
Memorial Union 

Honor Awards Banquet, N201-202, 
Memorial Union 

Alumni Registration, Engineering Building 
Lab Exhibits, E.E. & Engr. Bldgs. 

Alumni Business Meeting, N222-223, 
Memorial Union 

Alumni Wives Tea, Alumni Lounge, Memorial 
Union 

Alumni Luncheon, S214-215, Memorial Union 

Green Tea, Chancellor's (campus) Home 

St. Pat's Ball, Tiger Hotel, 23 So. 8th 
( Coronation at 10 :30 p.m.) 

ER-IN' (:;-O BRAGH ! ! ! ! ! ! ! ! 
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PROFESSIONAL 

DIRECTORY 

PUBLIC UTILITY ENGINEERING SERVICES 
• Electric Power • Pollution Control 
• Water Supply • Community Planning 

• Studies and Reports 
BLACK & VEATCH 

consulting engineers 
1500 Meadow lake Pkwy./ Kansas City. Mo. 

DENVER • DALLAS • ORLANDO • SAN FRANCISCO 
NEW YORK • WASHINGTON, D. C. 

The C. W. Nofsinger Company 
Petroleum, Chemical, Gasoline 
From Coal and Petrochemical: 

Engineering and Economics 
Procurement and Supervision 

302 E. 63rd St. 
Kansas City, Mo. 

P.O. Box 7239 
Ph. (816) 363-1460 

R. W. Booker & Associates, Inc. 

ENGINEERS • ARCHITECTS • PLANNERS 

1139 Olive Street • St. Louis, Mo. 631 01 

(314) 421-1476 

Lexington, Ky. , Ft. Worth, Texas 

RUSSELL & AXON 

ENGINEERS-ARCHITECTS 
Environmental-Civil-Architectural 
Structural-Mechanical-Electrical 

408 Olive St., St. Louis, Mo. 63102 
P.O. Box 1431, Daytona Beach, Fla. 

Wm. H. Klingner & 
Associates 

PROFESSIONAL ENGINEERS 

Specializing In 
Drainage, Levee District and Municipal Work 

Waterworks, Sewage, Street Improvement 

617 BROADWAY QUINCY, ILL. 62301 
Phone 223-3673 

ZURHEIDE-HERRMANN, INC. 
CONSULTING ENGINEERS 

COMPLETE ENGINEERING SERVICES 

MUNICIPAL 
INDUSTRIAL 

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

GEORGE E. BUTLER & ASSOCIATES, INC. 
Consulting Engineers 

Sanitary Sewerage--Water-Storm Drainage 
Airports-Roadways-Parking Facilities 

Swimming Pools and Recreational Facilities 
Residential, Commercial & Industrial Development 

Mechanica l and Electrical Sy'1ems 
114 West Tenth Street, Kansas City, Mo. 64105 
4220 Johnson Dr., Shawnee Mission, Kan. 66205 
1611 Rosewood Dr., Jefferson City, Mo. 65101 

Telephone: 816-421-2808 
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Help bring a tetter environn-ent to every0ne's life ... 
The Corps of Engineers offers exceptional positions of challenge and 
professional satisfaction to engineers who want to help solve critical environ
mental problems so all our people can enjoy cleaner, healthier and more 
productive lives. For the engineer who wants to take part in new, more 
advanced, extremely challenging engineering/construction projects, the 
opportunities are virtually limitless. The Corps' activities today include the 
broadest sweep of professional demands-planning, design, construction
water resources development, navigation and flood control projects, con
struction of hospitals, family housing, manufacturing plants, missile and 
space exploration facilities, research in Corps laboratories related to these 
programs-you name it! This is the organization for the engineer who wants 
to do things, plan things, become involved, grow-starting right now. If you're 
a doer, and you want to be where the action is, write to us today. We'll tell 
you all about the advantages of a civilian career with the Corps of Engineers. ==--~~ An equal opportunity employer. 

CORPS OF ENGINEERS DEPARTMENT OF THE ARMY, WASHINGTON, D.C. 20314 



ENGINEERING STUDENT COUNCIL: 
Fl RST SEMESTER REPORT by Sherman Honeycutt 

The business for the Fall 1973 ESC began by estab
lishing an operating budget for engineering activities 
during the school year 73-74. The following expenditures 
were unanimously approved by ESC: 

EXPENDITURES 
A. Convocation 
B. Student Technical Societies 

1. ASME 
2. ASCE 
3. AIChE 
4. AIIE 
5. IEEE 
6. AIAA 

Total Student Societies 
C. Other Engineering Student 

1. Engineers Club 
2. St. Pat's Board 
3. Shamrock 

Total Engr. Student 

$725.00 

40.00 
25.00 
25.00 
25.00 
25.00 
25.00 

$165.00 
Organizations 
$200.00 

300.00 
500.00 

Orgs. $1000.00 
D. Miscellaneous Office Supplies and 

Publications 
E. Contingencies 

$125.00 
$135.00 

$2150.00 

One of the main functions of the ESC is organize 
and run the Recognition Convocation each semester. Due 
to the hard work of Vice Chairman Dave Campbell and 
close cooperation from the Engineering Administration, 
the convocation was a great success. A record attendance 
by fall graduates greeted a capacity crowd which was 
present for the formalities. Mr. Davis Jackson, President 
of J. C. Nichols, gave an excellent presentation. 

The ESC instituted a dead hour for the Fall Semester 
of 1974. This would leave an empty hour in the schedul
ing of classes between 4 :00 and 5 :30 p.m. on Tuesday and 
Thursdays. This was done in an attempt to allow engineer
ing societies or committees to hold meetings during the 
day so that extra trips to campus at night will not be 
necessary. 

The selection of engineering students for National 
Who's Who was made and their names and short pro
files will be printed in the National Publication Who's 
Who Among College Students in America. 

The ESC gave its full support to the three (3) follow
ing academic council proposals: 

1) Allowing students to take up to eighteen ( 18) 
credit hours of course work over ( with no record 
of the first time being kept.) 

MARCH, 1974 

2) Free petitioning in and out of courses up to the 
end of the second week. 

3) Initiation of an academic appeals committee ( or 
as the case may be, a broadening of the powers 
of the existing committee) by all colleges of the 
University to deal with "Appealing of Grades". 

A new teacher and course evaluation form was de
veloped that was more indicative of the student's feel
ings about a class. The implementation of this form 
should take place during the Spring '74 Semester. 

The ESC constitution was revised to allow a greater 
number of students to serve on the Council. Beginning 
in the Fall of '74 no department will have less than two 
(2) representatives and no department will have more 
than five ( 5) . The number of representatives in each 
department will be based on the amount of students in 
that department. 

The semester ended with the selection of new officers 
for the Spring '74 Semester. Elected were: 

Chairman-Forrest Barbee 
Vice Chairman-Glen Strebeck 
Secretary-Sherman Honeycutt 
Treasurer-Jan Avondet 

NOTICE: SENIORS 

... 

Petitioning for Knight's of St. Patrick will 
close March 6. Petitions will be available 
at the Dean's office and at all department 
offices. 

For additional information please contact 

JOHN WILLHOIT at 442-2392 
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WEST OF 
THE COLUMNS 

William L. Block, former graduate 
student in nuclear engineering at the 
University of Missouri-Columbia, died 
Tuesday, January 15, at the Univer
sity Medical Center after undergoing 
a series of operations. He was 24. 

A 1967 graduate of the Montgom
ery County R-11 High School; Bill 
Block earned a B.S. degree in elec
trical engineering at the University 
of Missouri-Columbia in 1971 and 
was designated an honors scholar. He 
also held a National Defense Educa
tional Assistance Scholarship. 

Despite failing health, Bill took 
part in many campus activities. He 
was elected to the engineering hon
orary societies Eta Kappa Nu and 
Tau Beta Pi, named a Knight of St. 
Patrick ( summa cum laude), and 
held memberships in tlie campus 
Engineers Club and the student 
chapter of the American Nuclear So
ciety. He also worked summers as a 
nuclear e!].gineer for Black & Veatch, 
consulting engineers, Kansas City, 
Missouri. 

The SHAMROCK staff expresses 
its sympathy to Bill's family and 
friends. 

" 
Aletha Marian Wilcoxen, a junior 

at the College of Engineering, Uni
versity of Missouri-Columbia, has 
been appointed a Celanese Corpora
tion scholar in chemical engineering 
for the 1974 winter semester. 

The $600.00 scholarship was pre
sented by George W. Preckshot, 
UMC chairman and professor of 
chemical engineering. It is awarded 
to a deserving chemical engineering 
student on the basis of academic ex-
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cellence and professional promise. 
Aletha is a university scholar and 

on the dean's honor roll . 
* * 

Dr. Adrian Pauw, professor of 
civil engineering, College of Engi
neering, University of Missouri-Co
lumbia, has been elected a fellow of 
the American Concrete Institute, De
troit, Michigan. 

The Institute's Board of Direction 
confers the title in recognition of 
outstanding contributions to the pro
duction or use of concrete materials, 
products, and structures in the areas 
of education, research, development, 
design, construction, or management. 

" * * 
The Hospital Research and Edu

cational Trust, Chicago, Ill., has 
named Dr. Jay Goldman, chairman 
of UMC's Department of Industrial 
Engineering, as an advisor to its Na
tional Cooperative Services Center for 
Hospital Engineering Management. 

The center, established in 1972 by 
a grant of $279,875 from the W. K. 
Kellogg Foundation, encourages the 
in-hospital use of management engi
neers to improve the delivery of 
health care services to patients. 

A specialist in health-care de
livery systems, design of work sys
tems, and the measurement of hu
man performance, Dr. Goldman has 
been a faculty member of UMC's 
College of Engineering since 1968. 

* * * 
Dr. Ralph H. Luebbers, professor 

emeritus of chemical engineering, 
University of Missouri-Columbia, has 
been named one of the five most out
standing student counselors in the 

United States. 
This award, made by the student 

chapter committee of the American 
Institute of Chemical Engineers, 
recognizes Dr. Luebbers for his many 
years as counselor of UMC's student 
AIChE chapter, his encouragement 
and sponsorship of regional student 
activities, and his work with the na
tional student chapters committee of 
the AIChE. 

Dr. Luebbers retired last fall after 
34 years on the faculty of UMC's 
College -of Engineering. 

* * 
The Joe B. Butler Memorial Award 

Winner for 1973 is Raymond A. 
Thompson, as agricultural engineer
ing senior at the College of Engineer
ing, University of Missouri-Columbia. 

Thompson is past president of the 
engineering student council, vice
president of the student chapter of 
the American Society of Agricultural 
Engineers, chancellor of Alpha Zeta, 
a pledge of Alpha Phi Omega, and 
house manager of Alpha Gamma 
Sigma. In addition, Ray is a member 
of the Newman Center Parish Coun
cil, and is serving on a steering com
mittee to raise money for a boy's 
ranch. 

William R. Kimel, dean of the 
UMC College of Engineering, pre
sented the $200 award to Ray 
Thompson for the Missouri Society 
of Professional Engineers. The Joe 
B. Butler Memorial Award is pre
sented by the M.S.P.E. to a UMC 
engineering student on the basis of 
financial need and demonstration of 
professional engineering promise. 

* * * 
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For your#'J. career job. 
Why start out in the telecommunications industry? GTE AUTOMATIC ELECTRIC 

in particular? Because we're a dynamic company in a fast-growing industry. 

Because we're creating, implementing, innovating, developing, progressing. 

Because we don't "slot" our new people, preferring to let them expand their skills 

in an exploratory atmosphere. Because we're big: nationally, internationally. 

Because we need college trained graduates to help us continue our progressive 

ways. Because we hire without regard for sex, race, color, creed or national 

origin. But mostly because we are a fine place for the budding scientist, engineer, 

financier or business administrator to start his/her new career. Send your resume 

for a prompt invitation to interview to: Coordinator of College Relations 

l cj i #I AUTDfflATIC ELECTRIC 

MARCH, 197'1 

400 North Wolf Road, D-7, Northlake, Illinois 60164 
An Equal Opportunity Employer Male/Female 
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Absence makes the marks grow 
rounder. 

* * * 
Taxi Driver: Where do you want 

to go-here? Your bill is already 
$18.75. 

Slightly Polluted: Back to fifty 
cents, that's all I have. 

* * * 
A collegian is a guy that spends 

half of his time trying to make his 
lighter work and the other half try
ing to make his work lighter. 

* * * 
The pathetic part of it is that some 

finals are final. 

* * * 
"How do you know he's an engi

neer?" 
"Last night at a party I saw him 

differentiate the women, locate the 
maximum and then proceed to dif
ferentiate between the proper limits." 

* * * 
Senior: What makes you think my 

head is made of cork? 
Frosh: Well, it always seems to be 

at the end of a bottle. 

* * * 
She: Don't you love me anymore? 
He: Why, of course, honey. 
She: But I haven't had to slap your 

face for a week. 

* * 
Kappa: Why did you buy a 

referee's whistle? 
Theta: I have a date with a foot

ball player tonight. 

* * * 
We tromp to class through wind 

and rain and sleet and rain and hell. 
Then sleep through the lectures 

and flunk the tests and graduate as 
engineers. 
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There are three classes of women 
-the intellectual, the beautiful and 
the majority. 

* * 
Definition of a metalurgist: A per

son who can look at the steel gray 
eyes of a platinum blonde and deter
mine whether she's a precious metal 
or a common ore. 

* * * 
Famous last words: Hell, he won't 

ask us that. 

* * 
A sensible looking girl is not as 

sensible as she looks because a sen
sible girl has more sense than to look 
sensible. 

* * 
He: Yes, I changed schools. 
She: Oh, I'm so glad. I never did 

like engineers,-they always leave 
blueprints on your neck. 

* 
Police sergeant: College student? 
Prisoner: Yes sir. 
Patrolman: It's a stall. I searched 

his pockets and found money in 
them. 

* * * 
It's remarkable how much fun you 

can have laughing at the picture on 
your ID card before realizing that's 
what you really look like. 

* * 
Studying on a Friday night is like 

eating in the cafeteria: you force 
yourself to digest but you wish you 
were eating out. 

* 
It takes dozens of pages to write a 

historical play, but only a couple of 
sheets to make a bedroom farce. 

* * 
Familiarity breeds attempt. 

BULLarney 
Students are like blotters, they ab

sorb what the instructors say but 
they get it backwards. 

* * * 
"Are you sure this is your house?" 

the cop asked the thoroughly sozzled 
Clip. 

"Shertainly," said Clip, "and if 
you'll just open the door £'me, I'll 
prove it to you." 

"You shee that piano?" Clip be
gan. "Thash mine. You shee that 
television set? Thash mine too. Fol
low me." 

The police followed as he shakily 
negotiated the stairs to the second 
floor. Clip pushed open the first 
door they came to. 

"Thish is my bedroom," he an
nounced. "Shee that bed? Shee that 
woman lying in the bed? Thash my 
wife. An' shee that guy lying next to 
her?" 

"Yeah," said the cop suspiciously. 
"Thash me!" 

* * 
A young couple bought a parakeet 

which would say only, 'Let's neck." 
A preacher suggested that they put 
his bird, which always said, "Let us 
pray," in the same cage with the de
linquent bird so that the latter might 
learn the more uplifting phrase. 

When the two were put together, 
the couple's bird said, as usual, "Let's 
neck." Whereupon the preacher's 
bird said. "My prayers have been 
answered ! " 
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,---------------------------, 
: CHECK OUR SPECS : 
: BEFORE YOU BUY THEIR: 
: 4 CHANNEL RECEIVER. I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I Model 

I Continuous (RMS) 
Power1 

I 
4 channels 

Stereo Brldce 

I THD at rated output 

I IM Distortion at 
rated output 

I FM IHF Sensitivity 

I 
I 
I 

50 db sicnal to 
noise ratio 

Capture Ratio 

Price 

Sylvania 

RQ 3748 

50Wx4 
125Wx2 

<0.5% 

<0.5% 

1.9µ V 

2.8µv 

1.5db 

$549.952 

Pioneer Sansui Fisher 
Harman
Kardon Marantz 

I 'All powermeasurements taken at 120volts/60cycles, 8 ohms, 20Hz-20kHz, all channels driven simultaneously. I 
'Manufacturer's suggested list price which may be higher in some areas. 

1
1 If you're in the market for four channel, you matrix capabilities so you can use either type of 1

1 
already know you've got to spend a good bit of quadraphonic material. And much, much more: 

I cash for a receiver. So it'd be a good idea to We can offer so much because we have so I 
I spend a good bit of time checking specs on much experience. We were one of the first in the I 
I everything available just to make sure you get audio field. And now we're applying all our knowl-

the most for your money. edge, all our engineering skill to four channel. I 
I To make your search a I ittle easier, we've Once you've proven to yourself which receiver I 

prepared the blank comparison chart above has the best specs, move on down to that last 
I with spaces for some of the best-known brands line in the chart and compare Sylvania 1s price I 
I and most important specs. Just take it with you with all the others. Find out which one gives the I 
I to the store, fill it in, and you'll be able to tell most for your money. 

at a glance what you get for what you pay. We feel pretty confident you'll discover that I 
I We took the liberty of filling in the Sylvania the best-known names aren't necessarily your I 
I columnwithspecsforourRQ3748fourchannel bestbuy. I 

receiver. We did it because we know we're not 
I the best-known name in four channel, and we 
I didn't want you to overlook us for that reason. 

I Because we think the RQ3748's specs 
are really worth remembering. 

I 50 watts of RMS power per channel at 8 
ohms, 20-20kHz, with all four channels 

I driven.125watts perchannel in stereo bridge 
I mode. A TH D and IM of less than 0.5% at 

'So much more that it won't all fit here. So send us a stamped, self- I 
addressed envelope and we'll send you a four-page brochure on our 
four channel receivers. 

I rated output. An FM sensitivity of 1.9 micro
volts. A discrete four channel receiver with 

I ~~, - • I 
I ( cfi i =t SYLVANIA ~ ~ SylvaniaEntertai_nment I 
L ... - - - Products Group, Batavia, N.Y. ---------------------------1 



Manufacturing. 
Is this the kind 

of engineering for you? 
Trying to figure out the exact 

kind of engineering work you should 
go into can be pretty tough. 

One minute you're studying a 
general area like mechanical or elec
trical engineering. The next you're 
faced with a maze of job functions 
you don't fully understand. And 
that often are called different names 
by different companies. 

a few engineers. So we thought a 
series of ads explaining the work 
they do might come in handy. After 
all, it's better to understand the var
ious job functions before ajob inter
view than waste your interview time 
trying to learn about them. 

terns. Manufacturing products. 
Selling and servicing products. 

This ad outlines the major types 
of work found in the Manufacturing 
area at GE. Other ads in this series 
will cover the two remaining areas. 

We also have a handy guide that 
explains all three areas. For a 
free copy, just write: General 
Electric, Dept. AK-2, 570 Lexing
ton Ave., New York, N.Y.10022. General Electric employs quite 

Basically, engineering at GE 
(and many other companies) can be 
divided into three areas. Develop
ing and designing products and sys-

Manufacturing Engineering 
Manufacturing engineers plan and specify ex
actly how a product will be manufactured. 
They consult with design engineers to make 
sure a product design is producible effi
ciently and at competitive cost. They develop, 
design, provide and maintain the machinery, 
tools, processes and equipment needed to 
manufacture a product. And they plan and 
detail all the interrelated work procedures to 
be followed during each step of manufactur
ing. Requires intimate famil-
iarity with all aspects of 
the production fa-
cility, including ,A__,;a=,.,._..J- -~=~-~~~=-=:~~~~~ 
automation 
programs. 

Factory 
Management 
Factory managers supervise a factory's work 
force, materials and machines. Their job is to 
meet production schedules while maintain-
ing product-quality standards, plant efficiency 
and a favorable working environment. To 
do this, they consult with, and implement the 
plans of, manufacturing engineers, quality
control engineers and materials experts. 
They also deal directly with the factory's pro
duction workers on a regular basis. Thus, 
good interpersonal skills and the ability to 
manage large numbers of people are vital. 

Quality Control Engineering 
Quality control involves four kinds of special
ists. The Quality Assistance Engineer works 

with marketing, engineering and manufactur
ing to coordinate the overall design and 
maintenance of all quality-related activities. 
The Quality Control Engineer takes quality 
standards established fora product by the mar
keting people, then plans and specifies all test 
requirements, inspections, audits and person
nel needed to meet these standards. He also 
works with manufacturing to make sure pro
duction facilities are adequate to meet 
quality standards. The Process Control Engi
neer is responsible for implementing the 

plans of the Quality Control Engineer. 
And for providing technical 

help to manufacturing 
_--..;;...-FTli,..- to resolve quality 

problems. The 
Quality Infor

mation Equipment 
Engineer either designs 

or purchases, then plans the maintenance of 
the quality-testing equipment. 

Materials Management 
Engineers in Materials Management plan and 
control the flow of materials throughout the 
business cycle. They make sure all raw mate
rials, parts, subassemblies and finished prod
ucts are at the right place, at the right cost, 
at the right time. This involves scheduling 
factory production, planning and forecast
ing material requirements, and determining 
inventory levels. Also purchasing materials, 
directing material flow during manufacturing, 
and warehousing and shipping finished prod
ucts. Requires knowledge of products, pro
cesses and ability in areas such as logistics, 
mathematics and computer applications. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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"The U.S. will inevitably shift 
I . '' to an e ectrlc economy. ~Ei·T~~~~~~;E CHAIRMAN 

e ELECTRIC CORPORATION 

Here are the facts. Oil and gas sup
ply 78 percent of U.S. energy needs. 
U.S. production of oil and gas has 
peaked out. World oil and gas pro
duction will peak shortly. But de
mand for energy will continue to 
grow. 

If growth continues at its historic 4 
percent annual rate, we will use up 
all our oil and gas in about two 
decades. 

The only viable, long-term solution 
to America's energy problem is a 
shift to an electric economy, one 
powered by nuclear energy and coal. 

Westinghouse, one of the world's 
major electric companies, is the 
leader in nuclear energy. We're 
also one of the world's most diversi
fied companies-with enlightened 
hiring and training policies. 

Talk with our campus recruiter. Or 
write George Garvey, Westinghouse 
Education Center, Pittsburgh, Pa. 
15221. An equal opportunity employer. 



In todayS plastic world, 
itS nice to l<now there are still 
a few dependables. 

MAY, 1974 

Every material has its use. But something 
that's good for one use isn't necessarily good 
for another. 

Some sewer pipe materials shouldn't be used 
in sewer pipes. They lack the structural 
characteristics found in a dependable sewer 
pipe system. They have minimum resistance 
to rot and roots. Deflection under load which 
can cause stoppages and eventual collapse. 
Thin walls susceptible to puncture. And 
weakness when exposed to high temperatures. 

But the dimensional integrity of a clay 
sewer pipe system eliminates these worries. 

Clay pipe can permanently resist all the 
chemicals and acids commonly found in a 
sewer system. Offer the only absolute 
resistance to rot, roots, abrasion, infiltration 

and exfiltration . And Dickey clay pipe 
carries a full 100 year guarantee.* 

And the patented urethane joint makes Dickey 
clay coupling pipe the best you can buy. 
With the most dependable and effective seal 
you can get in a wastewater system, even 
if settling occurs. 

As a matter of fact, our clay pipe will not 
only outlast the Bond Issue, but also the 
people who buy it. 

W. S. Dickey Clay Manufacturing Company 
Post Office Box 6, Pittsburg. Kansas 66762 

•oickey Cloy will supply - free of charge- replacements for any cloy pipe which hos been damaged, destrqyed or impaired in service for o Pe riod of 100 years from 
controc1 dote, if damage hos been caused by corrosion or other chemica l decomposition from acids, alkalis, sewage or industrial wastes (e11.cept Hydrofluoric Acid) 

or damage by rots or other rodents whether f ' ipe is used for industrial, residential or general dra inage purposes. Damage from improper handl ing, placement or 
trench loading is not covered. 
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Take 
alesson 

from a tennis pro. 
A tennis champion's powerful backhand looks as smooth and 

unhurried as a ballerina's graceful bow. How's he do it? By being in 
the right position in plenty of time, 

"Remember this about the backhand," the pros advise. ''Get both 
feet around pointing toward the sideline. And always make sure the right 

foot's forward, so your body doesn't cramp your swing." 
Getting into proper position early is good advice for college seniors, too. 

Here's the first step: 
When companies interview on your campus, make sure they interview you. When 

The Timken Company representative stops by, don't let him go without seeing you. 
He'll fill you in on our work (maybe your work) with the aerospace, automotive, 

construction, chemical industries. Our openings in production, engineering, sales, marketing, 
finance, metallurgy. Our continuing expansion and modernization program. And 

our strict policy of promotion from within. 
So you won't get caught flat-footed when it's your turn to make your move. 

The Timken Company, Canton, Ohio 44706. 
Timken® bearings are sold around the world. Manufacturing in Australia, 

Brazil, Canada, England, France, South Africa and the U.S.A. 
An Equal Opportunity Employer (m/f). 

TIMKEN· 
REGISTERED TRADlMARK 

THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, SPECIALTY ALLOY STEEL AND REMOVABLE ROCK BITS. 
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ESTERN ELECTRIC REPORT 

A cutaway v"iew of the new lead-acid battery. For use in 
the Bell System, four types-each with a different ampere
hour capacity-will replace the 60 configurations currently 
in use over the same capacity range. 

High inlensity 
focuaed infnnd 

light 

Sealed 
jar cover 

In the sealing process, focused infra-red light is absorbed 
in a carbon black coating at the jar-~over interface, caus
ing localized melting of the plastic. 

The positive grids are 
designed so that as cor
rosive growth occurs 
the space between 
hoops remains constant. 
Thus contact with the 
paste is maintained and 
electrical capacity ac
tually increases with age 
as corrosion produces 
additional lead-dioxide 

----------material. . 

Developing a new lead-acid battery. 
Every year, Bell System telephone companies 
spend over $m million to buy and maintain 
the lead-acid batteries they use as interme
diate sources of standby power during 
emergencies. 

So they know just how susceptible all 
lead-acid batteries are to problems caused 
by corrosion. Problems such as gradual loss 
of capacity, short- circuits and cracking that 
could result in acid leaks and occasional fires. 

That's why Bell Labs and Western Elec
tric engineers recently undertook the first 
major improvements on what is essentially a 
100-year-old design. 

The result: a · revolutionary, cylindrical 
lead-acid battery with a jar and cover fabri
cated from an improved flame-retardant, im
pact-resistant polyvinylchloride. The bond 
between jar and cover is leakproof due to a 
new infra-red sealing process; 

Inside the battery are circular, cone
shaped grids cast of pure lead rather than a 
lead alloy, then stacked horizontally in a 
self-supporting structure. Positive grids are 
cast with large grain-size to minimize corro
sion. They're then filled with a paste (tetra
basic lead sulfate) whose rod~like particles 
interlock for maximum mechanical stability. 

These new features required new manu
facturing techniques. For example, how 
could potential suppliers best mass-produce 
positive plates of the required grain-size and 
paste the grids rapidly and efficiently, given 
their conical shape and the new oxide ma
terial's crystal structure? 

Western Electric's Purchased Product 
Engineering organization and Bell Labs set 
up a design capability line at a company sub
sidiary, Nassau Smelting & Refining. 

Using machinery developed at Western 
Electric's Kearny Works, they refined pro
duction methods and materials that made it 
possible for a supplier to produce the new 
battery economically, 'in commercial quanti
ties and to Bell System specifications. 

And Western Electric plans to achieve 
still further savings through a continuing cost
reduction program. 

Conclusion: Close cooperation between 
Bell Labs and Western Electric has resulted 
in the creation of a superior lead-acid bat
tery. Its expected useful lifetime is at least 
30 years- double that of even its best prede
cessors. It lowers maintenance costs substan
tially. And its unusual design virtually elimi
nates the hazard of fire due to mechanical 
failure. 

@ 
Western Electric 

We make things that bring people closer. 
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FROM THE EDITOR'S DESK 

We never know how high we are 
Till we are called to rise ; 

And then, if we are true to plan, 
Our statures touch the skies. 

The heroism we recite 
Would be a daily thing, 

Did not ourselves the cubits warp 
For fear to be a king. 

Emily Dickinson 

The challenges we face daily are but stepping stones 
in our growth as human beings involved in the problems 
of the world. When we rise technically as engineers to 
meet the questions confronting us, we often choose to 
relish our successes as they exist, never looking upward 
to new goals and expectations. As we deliver our great 
heritage of engineers to future generations, what will we 
add to their knowledge? Do we expect that those in
volved in research are the only qualified personnel to 
handle the demand of increasing the knowledge of the 
future, or do we ourselves accept the challenge to add 
something to every formula, hypothesis, or fact we en
counter? When we accept a stalemate without recourse 
we become stagnant and uninterested in the lives that 
surround us. 

Praise is justifiable and valuable for those who 
meet and overcome the challenges facing them, but unless 
you try, how do you know where your life is going? 
How do you know you can't be king? 
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SHAMROCK INTERVIEWS 
THE POST-GRAD BY KEN DAHL 

After the fun and excitement of Engineers Week 
has subsided, one may notice (if he's observant enough) 
that it is drastically close to the end of the semester. May 
... term papers ... finals ... and for some of us, grad
uation. To repeat the popular question: "Where do we 
go from here?" Just how well have the courses you've 
taken here at Mizzou prepared you for the transition 
into the "real world" of a working engineer? 

According to five recent engineering graduates in
terviewed by the Shamrock, you're in good shape. Chris 
Albrecht (MSEE, 1972) said "I think Mizzou puts out 
a pretty good engineer. Of the people I've seen, about 
the only school that does better than us is Purdue. I 
really think Mizzou is underrated as an engineering 
school." William Briner (BSChE, 1973) agreed with 
him. "Columbia is probably better than a lot of other 
schools," Briner said. "It gives you a well-rounded edu
cation that you simply don't get at other places." 

Bruce Ainsworth (BSCE, 1973) emphasized the im
portance of a general educational background. "You 
should try to get involved in everything you have the least 
bit of interest in," he said. "That's something I didn't 
do that I wish I had. I think the students should try to 
be broad in their electives, take a little bit of everything, 
and try not to specialize in one thing that early in the 
game." Albrecht voiced a similar view, saying "Take as 
many electives outside of engineering as you can." 

But what about the engineering courses themselves? 
Most of the graduates agreed that the studies were far 
too technical and did not place enough emphasis on ap
plication. "The courses weren't as practical as they should 
have been," said Charles Ader (MSNE, 1973). "I think 
you need more background." Ainsworth agreed and elab
orated further by saying "There were always so many 
givens for any kind of in-class design problem, and the 
teacher says this is the way it's going to be. When you 
get out and try to do a problem you realize that all those 
givens aren't there. You're the one who has to decide 
what the basic assumptions have to be, and you find you 
don't have the ability to do it." But there seems to be no 
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simple solution for the problem. "Whether school is the 
place for the practical background or not is debatable," 
said Ader. William Tuttle (MSAE, 1973) suggested that 
students "try to find job-related opportunities for the 
summer. That might give them some insight into the 
practical applications they can't pick up in schoolwork." 

When it came to job interviews, the graduates 
agreed that the most important thing was "just to go in 
there and be confident." Neatness in personal appearance 
was also emphasized. "Long hair doesn't have any real 
affect," Briner said, "but they look for a person to wear 
a coat and tie." 

No one could agree what affect grades would have 
on job opportunities. Albrecht said that they were "very 
important ... probably the biggest factor. I'm trying to 
switch jobs now and I'm going in for my third inter
view. They really seem amazed with grades." Ader dis
agreed. "Some of the employers told us they were trying 
to get away from them and they weren't that gravely 
important," he said. "Once you start working, they don't 
really know that much about your educational back
ground. It's what you learned more than whether you 
made the grades." 

When asked about the . importance of becoming a 
professional engineer, the graduates agreed that it de
pends on your company and position. Ader said, "For 
the particular job I'm in-assuming someone wants to 
go as far as they can in the company-it's a requirement. 
For other jobs, it's not necessary." Albrecht agreed and 
added, "If you're going to work for a large company, 
it's not necessary. But with a smaller company, I think 
it could be beneficial. I know that even though I work 
for a big company now, I plan on getting a PE if I can." 

Asked about training for management positions, Al
brecht expressed the general opinion by saying, "Most 
companies will take their management for their engi
neers out of their engineers. First get your job, then if 
you feel that there would be a possibility for a manage
ment position, get your M.B.A. at night school. You'll 
probably get it paid for free by the company." 

THE MISSOURI SHAMROCK 
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Student support for the acllv1t1es 

of Engineers' Week seemed to be at 

an all time high this year. Through

out the Week, activities such as Fac

ulty Fun and Frolics, Queen Skits, 

and St. Pat's Ball were attended by 

capacity or near capacity crowds. 

Even events such as the near-to-be 

outdated Slide Rule Contest were 

characterized by strong student sup

port. Increased support for the ac

tivities of Engineers' Week was due 

in part to an increased awareness on 

the part of the student body, but I 

think that this increased awareness 

was largely attributable to the efforts 

of the committee chairmen and their 

members on the St. Pat's Board. 
The first St. Pat's Board meeting 

was indicative of the student support 

for Engineers' Week with about 50 

to 60 engineers showing up out of 

about 60 members who petitioned to 

be on the Board. This large turn out 

prompted one of our faculty advisors, 

Dr. David W ollersheim, to remark 

that this was probably the largest 

turnout at a St. Pat's Board Meeting 

that he had ever seen. Throughout 

the succeeding weeks, members con

tinued to attend meetings regularly 

and with increased student support, 

we were able to experiment with and 

implement new ideas on almost every 

committee. I think that the enthusi

asm with which the Board members 

performed their committee responsi

bilities was largely accountable for 

getting the rest of the student body 

involved in Engineers' Week activ

ities. 
Probably, the most encouraging 

aspect of Engineers' Week this year 

was a larger percentage of under

classmen taking part in Engineers' 

Week activities. This year's St. Pat's 

Board was composed of approximate

ly 50% underclassmen whereas the 

St. Pat's Board was composed of only 

about 30-40% underclassmen in pre

vious years. Hopefully, this trend 

will continue in the future so that 

new ideas can continue to be propa

gated from year to year. 

Overall, in my opm10n, this Engi

neers' Week has been one of the most 

satisfying activities I have ever had 

the pleasure of being a part of. I have 

received countless favorable com

ments about Engineers' Week from 

professors, students, alumni and dig

nitaries such as Secretary of State, 

James C. Kirkpatrick who sent a 

personal letter of thanks for his 

pleasant visit to Columbia. Although 

these comments were directed to me 

individually, I am sure that they were 

meant to be conveyed collectively to 

the members of the St. Pat's Board. 

I know that I speak for both Roger 

Kaiser, Engineers' Club President, 

and myself when I say that Engineers' 

Week could not have been a success 

without the capable and cooperative 

group of students on the St. Pat's 

Board to work with. 

AnJrew Jlrlz, 
Clairman 

Engineer's Week opens with the gas economy run. 



Counterclockwise from upper right: The queen 

candidates and judges busy themselves with beard 

contest judging; Sharon Savage extracts a hair from 

Carl Evans' beard; A walk-on queen candidate 

(bearing an amazing resemblance to Dean Morgan) is 

interviewed at Faculty Fun and Frolics; Andy Kertz 

and Roger Kaiser escort St. Pat in for the Knighting 

ceremony; John Wilhoite presides at the ceremony. 



The queen finalists entertain a fullhouse in 

Middlebush Auditorium. Clockwise from upper left: 

Trisha Lampitt, Debbie Brinkman, Beth Becker, 

Sharon Savage, and Leslie Fleming. 



Engineers and friends alike enjoy themselves 

at the annual Engineering Barbecue. 

Lower left: Dr. Harris and his combo again 

provide entertainment for the occasion. 



The week ends with lab exhibits and the annual 

Engineers' Ball. Clockwise from upper left: Example of 

apparatus used by astronauts on spacewalks; 

drunkometer; Dean Morgan exhibits his finesse on 

the dance floor; St. Pat reveals secret of the 197 4 

Queen of Love and Beauty; traditional coronation 

dance for newly crowned Trisha Lampitt. 





197 4 Queen of 

Love and Beauty 

Miss Trisha Lampitt 

The 1974 Queen of Love and 
Beauty is Miss Trisha Lampitt, repre
senting the Delta Gamma sorority. A 
charming sophomore from St. Charles, 
Missouri, Trisha is majoring in land
scape design. Hope/ ully just a step
ping stone, landscape design may be 
fallowed by post graduate study in 
architecture. 

"Sports-minded" is an accurate de
scription for Trisha who spends most 
of her free time in sports related ac
tivities. Having been reelected to her 
varsity cheerleading position, next 
year will be Trisha's ninth consecu
tive year as a cheerleader. Tennis, 
jogging, riding a bike, and swimming 
also enter into the picture. Swim
ming takes priority in the summer 
when Trisha dons a swimming suit 
for her summer empwyment as a Zif e
guard. She also donates much of her 
free time in the summer to teaching 
swimming. 

Trisha's work with children will 
continue into the fall next year. In 
addition to her many other activities, 
she will lead a Campfire Girls Troop. 

Engineering activities monopolized 
Trisha's time, but the work didn't 
seem like work for the girl who loves 
to meet new people. "/ really liked 
it," Trisha commented, "it wasn't 
work, it was fun." 



QUEEN FINALISTS 

Beth Becker 

Beth Becker, a sophomore from St. 
Louis, represented Schurz Hall. While 
working as a lifeguard in the sum
mer Beth's interest in children height
ened, adding incentive to pursue 
child psychology for her career. An 
outdoor person, Beth enjoys sports, 
tennis, riding bikes, and lying in the 
sun. On campus, Beth participates in 
intramurals and is a member of Cam
pus Crusade for Christ. Her plans for 
the near future hopefully include a 
trip to Hawaii. For Beth, Engineer's 
Week "was hard work" but wishes 
she "could go through it all over 
·again." 

Sharon Savage 

Sharon Savage, a junior in edu
cation, represented Pi Beta Phi so
rority. After graduating from high 
school in Springfield, Missouri, 
Sharon attended Drury college, also 
in Springfield. She is a newcomer to 
the Mizzou scene as of this semester. 
Quite active as a Pi Phi at Drury, al
so, she was assistant rush chairman, 
on Arrow Board, the spirit committee, 
and homecoming committee; Sharon 
enjoys outdoor activities, especially · 
sports. Regarding Engineers' Week, 
she said "it was really fun and 
worthwhile." 



Debbie Brinkman 
Debbie Brinkman, a sophomore in 

education, represented Gamma Phi 
sorority. A graduate of Parkway 
Central High School, Debbie's main 
hobbies are swimming and skiing. 
She has worked in the Ozarks for 
several years, with the peculiar ex• 
perience of having lived on a boat. 
Debbie is assistant treasurer of Gam
ma Phi, an AWS representative, and 
participates in house intramurals. Re
garding Engineer's Week, Debbie 
said, "I enjoyed it a lot, though it 
was a lot of work." 

Lezlie Fleming 

Lezlie Fleming, a sophomore from 
Manchester, Missouri, represented 
Alpha Delta Pi sorority. Lezlie's ma
jor (s not definite, but it will in
clude writing in some form. Language 
Arts and journalism both seem at
tractive to her. Quite active in extra
curricular activities, Lezlie was on 
Greek Week committee, Greek Sing, 
a freshmen cheerleader, and intra
mural sports chairman and AWS 
representative for W olpers Dorm. 
Water skiing, swimming, gymnastics, 
and sewing all take part of Lezlie's 
free time. She thought "all of the 
Engineer's Week activities were fun 
and worthwhile." 



James C. Kirkpatrick D. W. Calvert Peggy Sapp 

KNIGHTS OF ST. PATRICK 
The knighting ceremony during St. 

Pat's week this year featured the 
knighting of James C. Kirkpatrick 
and D. W. Calvert as Knights of St. 
Patrick Suma Cum Laude, and Peg
gy Sapp as Lady of St. Patrick. 

D. W. Calvert, executive vice pres
ident of the Williams Companies, 
also received the Missouri Honor 
Award for Distinguished Service in 
Engineering. 

James C. Kirkpatrick, Secretary 
of State in Missouri, was born June 
15, 1905, in Braymer, Missouri. He 
attended Central Missouri State Col
lege after graduating from Northeast 
High School in Kansas City. He re
ceived his deegree at the University 
of Missouri, majoring in Journalism. 
He was married August 18, 1927, to 
Jessamine Elizabeth Young. 

Working in the field of journalism, 
Mr. Kirkpatrick has been co-pubish
er, LAMAR DAILY JOURNAL, edit
or, Warrensburg STAR-JOURNAL, 
editor, Jefferson City NEWS TRIB
UNE, publisher, . WINDSOR RE
VIEW, and president of the Missouri 
Press Association. He was awarded 
the medal for distinguished service 
to journalism by the UMC School 
of Journalism. 

Mr. Kirkpatrick was also a mem
ber of the Central Missouri State 
College Board of Regents for twelve 
years, serving as president for ten. 
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He is a member and past president 
of the Missouri 4-H Foundation Board 
of Trustees. 

Mr. Kirkpatrick was first elected 
Secretary of State in 1964. Serving 
continuously since then he has ac
cumulated a long list of achievements 
in the state government. 

Peggy Sapp was born November 
1, 1948, on a small farm in Calloway 
County, Missouri. After living most 
of her life in Columbia, she gradu
ated from Hickman High School in 
1966. She began work for the Univer
sity of Missouri in the Department of 
Instructional Television in Septem-

her, 1966. She transferred to the Mis
souri Crippled Children's Service in 
1968, and then to the Department 
of Electrical Engineering in Novem
ber, 1969. She is presently Secretary
Stenographer to the Director of 
Gnilluate :-~tudies in electrical engi
neering. 

Peggy is the fifth child in a family 
of seven, She is a member of Prairie 
Grove Baptist Church, where she 
served as pianist for thirteen years. 

Peggy was a great help to St. 
Pat's board this year, giving her time 
freely and enthusiastically to help in 
any way she could. 

THE MISSOURI SHAMROCK 





STUDENT SPeTL GHT 
AL DAY: OUTSTANDING 
SENIOR ENGINEER 

Alvin L. Day was named Outstand
ing Senior Engineer at UMC at the 
annual Honor Awards Banquet. The 
award is presented annually by Tau 
Beta Pi, the engineering honor so
ciety. 

Al was born August 22, 1952 in 
Harrisonville, Missouri. Though quite 
active at Harrisonville High School 
in basketball, track, band, and chorus, 
his sites were set on engineering for 
a career. Following the precedent set 
by two of his older brothers, he en
rolled in UMC's College of Engineer
ing. His interests at the time were 
divided between Agricultural Engi
neering and Electrical Engineering, 
with E.E. winning out. 

Al has been very active in extra
curricular activities while working 
on his degree. In the fall of 1972, he 
joined Eta Kappa Nu and Tau Beta 
Pi. He was treasurer of Eta Kappa 
Nu in the winter, 1973 semester. 
After being treasurer of his Tau Beta 
Pi pledge class, he became corres
ponding secretary, and president this 
past fall. Also active in I.E.E.E., he 
worked his way up the ranks from 
corresponding secretary to chairman, 
the office which he holds presently. 
He has presently been invited to join 
the interdisciplinary honorary, Phi 
Kappa Phi. 

Honors have come to him in the 
form of scholarships, also. He was 
the recipient of the Missouri Utilities 
scholarship and the St. Louis Elec
trical Board of Trade scholarship. 
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Since January, 1973, Al has been 
a research assistant in the electrical 
engineering department. His first as
signment was under Professor Rich
ard G. Hoft, working with solid state 
power control. Specifically, he was 
investigating DC motor speed con
trol, with applications in such things 
as electric golf carts and lift trucks. 
In the fall of this year, he began 
working under Professors Granville 
Ott and Lewis Walker on hybrid 
modeling of power systems. They are 
presently modeling a system for which 
General Electric is using only digital 

modeling, with the intent of compar
ing the results upon completion. 

In addition to his many activities, 
Al has maintained an excellent grade
point average. He plans to continue 
his present work in power systems 
in the coming year while working 
on his masters degree. 

In the fall of 1972, AI married 
Dixie Knowlton, also from Harrison
ville. Dixie is a home economics edu
cation major. 

Truly an outstanding engineer, Al 
holds great potential for an exciting 
and influential career. 
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DISTINGUISHED SERVICE IN, 

D. W. CALVERT 

Harold E. Thayer, chairman of 
the board and chief executive officer, 
Mallinckrodt Chemical Works, St. 
Louis, Missouri, was born in Roches
ter, New York, March 3, 1912. He 
earned his B.S. degree in chemical 
engineeering administration at the 
Massachusetts Institute of Technology 
in 1934. 

After graduation he joined the 
Calco Division of American Cyana
mid, Bound Brook, N.J., as an engi
neer in technical sales. After five 
years of selling experience, he accept
ed an offer in sales research and de
velopment with the Mall ink rod t 
Chemical Works, St. Louis. Now in 
his 35th year with the 107-year old 
company, Mr. Thayer has held the 
following positions: 

Sales research and development 
(1939-1941) 

War Production Board coordina
tor (1941-1943) 

Project manager for the Mallin
krodt-operated Manhattan Dis-
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Mr. D. W. Calvert, executive vice
president, The Williams Companies, 
Tulsa, Oklahoma, was born in Bos
worth, Missouri, on January 29, 1927. 

Before continuing his education 
after high school in 1945, he served 
two years with the army corp of en
gineers. He was honorably discharged 
as a corporal in 1947 after assign
ments in the U.S., France, and Ger
many. 

Returning to school, he earned his 
B.S. degree in civil engineering at 
the University of Missouri-Columbia 
in 1952. After graduation, he joined 
the Phillips Petroleum Company, as 
the engineer responsible for the oper
ation of the Phillips Pipeline Com
pany's pipe line system from Borger, 
Texas, to Chicago. 

In 1956, Mr. Calvert was made 
supervisor of economic development 
for the company's Supply and Trans
portation Department. His next pro-

trict and Atomic Energy Com
mission plants, St. Louis (1943-
1952) 

Vice President (1952-1955) 

Director of Development ( 1952-
1955) 

Project manager for the Mallin
krodt-operated Atomic Energy 
C o m m i s s i o n plant, Weldon 
Spring, Missouri, ( 1955-1958) 

Director ( 1956-Present) 
Executive vice-president ( 1959-

1960) 
President ( 1960-1971) 
Chairman of the Board and Chief 

executive officer (1965-Present) 

Besides his work with Mallinkrodt, 
Mr. Thayer holds corporate director
ships in numerous companies, as well 
as being very active in St. Louis civic 
and humanitarian organizations. Mr. 
Thayer's contributions to the St. 
Louis area were publicly recognized 
two years ago when he was named 
Man of the Year by the St. Louis 
Globe-Democrat. 

motion was assistant manager, Trans
portation Division. One year later, in 
1961, he was assigned to the com
pany's Automotive Division as man
ager. In 1955, Mr. Calvert took a 
leave of absence to accept a special 
assignment to the Chief, Bureau of 
Yards and Docks, U.S. Navy, Wash
ington, D.C. As a civilian consultant, 
he was responsible for reviewing the 
design of the U.S. Air Force pipe 
line in Spain. 

After two years as assistant to the 
vice-president and general manager, 
Little Big Inch Division, Texas East
ern Transmission Corporation, and a 
three year association with the North
ern Natural Gas Company, he joined 
Williams Brothers Pipe Line Com
pany as executive vice-president. In 
1969, he was elected president and 
chief executive officer. He served 
here until 1971 when he accepted his 
pr~ii..ent -position. 

HAROLD E. THAYER 
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'ENGINEERING RECIPIENTS 

MACK M. JONES 

Edwin H. Meier, vice-president and 
assistant aerospace group executive
operations, Hughes Aircraft Company, 

Culver City, California, was born 
near Enid, Oklahoma, September 12, 
1918. He earned his B.S. degree in 

electrical engineering at Oklahoma 
State University in 1940, and his 
M.S. degree in electrical engineering 

at the University of Missouri in 194L 
He began his professional career 

as a test engineer with the General 

Electric Company, Schenectady, New 
York. He assisted in the testing of 
one of the early television transmit

ters (WRGB) in the nation. During 
World War II he accepted an ap
pointment as a research associate at 
the Massachusetts Institute of Tech

nology and was assigned to its radia
tion laboratory. He worked on the 
development of radar microwave com
ponents, an area in which he now 

holds several patents. 
After joining the Carter Oil Com

pany Research Laboratories in 1946, 
he led the development of a config-
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Mack M. Jones, UMC professor 

emeritus of agricultural engineering, 
was born in Buchanan County, Mo., 
October 8, 1896. He earned his B.S. 
degree in electrical engineering at 
the University of Illinois in 1918 and 

his M.S. degree in agricultural engi
neering at Iowa State college in 1927. 

In 1918, he worked for a short 
time for a major farm implement 
company (Emerson-Brantigham) in 
Kansas City. He left for a six-month 

stint of teaching agricultural engineer
ing at Texas A&M in a program for 
disabled World War I veterans. 

In 1919, he joined the staff of the 
University of Missouri as an instruc
tor in agricultural engineering, be
coming the second man in a formerly 

one-man department. His 4 7 years on 
the campus at Columbia principally 
involved the organization, teaching, 

uration of seismic instrumentation 
that has been widely used in the 

search for oil. He also developed in
strumentation for the early offshore 
gravity surveys that led to the first 
offshore oil production for the U.S. 

Since 1950, Mr. Meier has been 
with Hughes Aircraft Company. He 

played key roles in the system en
gineerin c, manufacturing, and field 
handlin :; of the Falcon missile. In the 
early l960's, as director of the Re

search and Development Division, he 

was responsible for developing the 
electronics for Hughes' early space 
programs. He also led in the estab
lishment of the company's product 
lines in electro-optical fields. 

In 1966, Mr. Meier was appointed 
a corporate vice-president. He is cur
rently responsible for directing the 
operations of the various divisions 

of the Hughes Aircraft Company's 
Aerospace Group in engineering, pro
duction, and support for a wide 
variety of U.S. Department of De

fense programs. 

and research in farm power and ma
chinery, shopwork, and farm electri

fication. 

Dissatisfied with the scarcity of 
suitable textbooks and teaching ma

terials in those early years, Professor 
Jones wrote and co-authored fresh 
material that eventually wound up in 

three textbooks and a manual pub
lished by McGraw-Hill. It has been 
said that reading the bulletins, pa

pers, and books written by Professor 

Jones is like reviewing almost half 

a century of progress in the mechani

zation of Missouri Farms. 

In 1966, he was the recipient of 

the Massey-Ferguson Educational 

Award "for his outstanding dedica

tion to agricultural engineering edu

cation and his personal guidance and 

inspiration to his students." 

EDWIN H. MEIR 
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MEET THE SHAMROCK STAFF 
Karen Dumm 

One of Shamrock's coeditors is a 
CE senior from Jasper, Missouri. She 
has one older brother B.S., M.S., 
C.E., now farming with her father. 
Her honoraries and activities include, 
Chi Epsilon (Pres., Treas., Sec., and 
outstanding sophomore), Tau Beta 
Pi, Mortar Board, Tri Penta, ASCE 
( Pres., Treas.), Engr. Student coun
cil, Engr. club and St. Pat's Board, 
Shamrock, and Marching Mizzou. 

Of her plans, she says, "I have 
interviewed a variety of companies, 
but have not made an employment 
decision as of yet." She would also 
like to attend grad. school (M.S.) 
after 2-3 years of work. 

Karen is getting married on June 
1, 1974. 

Mike Lefevre 
Shamrock's other coeditor is Mike 

Lefevre, an E. E. Jr. from Higgins
ville, Mo. Some of his activities are, 
Marching Mizzou (trumpet), concert 
band, Shamrock, Tau Beta Pi, Eta 
Kappa Nu, Engr. club, St. Pat's 
Board, and is in Who's Who for col
lege students. 

Mike plans to pursue Bioengineer• 
ing or medicine upon graduation. 

Grant MacDonald 
Our Advertising Manager's life was 

begun on July 8, 1954. He went to 
school for four years at Odessa R-7 
in Odessa, Mo., his home town . 

Grant came to UMC in the fall 
of 1972 as an Agriculture Business 
major. He has been our Advertising 
Manager for the past two years and 
is holding an inside position for Busi
ness Manager of Shamrock for next 
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year. He has indeed served faith
fully. 

Darrell D. Bade 
Shamrock's Circulation Manager 

for the past year has been Darrell 
Bade. Darrell is a 22 year old C. E. 
graduate student, working on his 
M. S., from Montgomery City. 

During his undergraduate days, 
Darrell enjoyed a 3.55 accum. Some 
of his activities were, ASCE, Chi 
Epsilon, Shamrock, Tau Beta Pi, etc. 
As you can see, he was quite a guy 
in his younger days; but, we at Sham
rock feel that he is still quite a guy. 

Apparently, Darrell comes from a 
family of strong tradition, for you 
see, he has 3 brothers, all Civil Engi
neers. 

Of his post-school plans, Darrell 
says, "I am currently interviewing 
companies related to the construction 
field: Becktel, Caterpillar, TV A, FAA, 
and Gary F. Atkinson." 

Andrew Kertz 
Andrew Kertz, (Business Manager) 

is an E. E. senior from Bloomsdale, 
Missouri. He has been a real go• 
getter of a guy in college. Here are 
listed just a few of his activities: 
Farmhouse (Treas.) , Pi Omicron 
Sigma, Eta Kappa Nu (Pres. & V
Pres.), Tau Beta Pi, I.E.E.E., St. 
Pat's board (chairman), Engineer
ing Student council (chairman) and 
HKN outstanding student for 1974. 

Andy's hobbies include basketball, 
football, hunting, and drinking beer. 

N. Sriwahanakomen 
Narong has been this year's In

ternational feature reporter. He is 

an E. E. semor from Thailand at 
UMC on a curator's grant in aid 
scholarship. Narong graduated from 
Columbia College with an A. A. de
gree. 

Narong's prime interest is "to try 
to get foreign students to participate 
in campus activities." His hobbies 
include photography and collecting 
stamps. 

His future goal is to get trammg 
with an Engineering firm before re
turning home. 

Ken Dahl 
Ken is a sophomore, presently in 

Electrical Engineering. He graduated 
from Herman High School in Her• 
man, Missouri in 1972 with aspira
tions of becoming wealthy the quick
est way, so he decided to come to 
the University of Missouri and major 
in Engineering. While only recently 
joining the Engineers Club, Ken has 
been a Shamrock staff member for 
two years. Also on the St. Pat's board, 
he is helping coordinate plans for 
the St. Pat's ball. Ken's hobbies m
clude listening to good music. 

Dan Gerke 
Dan is an Ag. E. sophomore from 

Pilot Grove, Mo. He has been on the 
staff for the past two years, and his 
campus activities include, ASAE (sec., 
treas.), Engr. Student Council, Alpha 
Zeta, Phi Eta Sigma, and St. Pat's 
board. 

Dan's hobbies include playing the 
harmonica and studying differential 
equations which he says wasn't meant 
to be a hobby, but turned out so. 

He has accepted a student co-op 
job offer from Caterpillar and shall 
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be working for them next fall. 

Jeanne Girner 
Jeanne is a Chem. E. junior from 

St. Joseph, Mo. Her activities include 
AIChE (pres.), Tau Betta Pi ( corres. 
sec.), Alpha Chi Sigma (treas.), 
Engr. Student Council (V. pres., sec.), 
Pi Mu Epsilon, Tri Penta, Phi Lamb
da Upslion, and Mortar board. 

Jeanne's hobbies include sketching 
and painting. 

Bill Stubbebine 
Bill is a C. E. freshman from 

Clarksville, Mo. where he's lived for 
four years. He has spent most of his 
life in Chicago's southern suburbs, 
but his family travels and he has 
spent a little time in over 40 states. 

Of himself he says, "I enjoy swim
ming, water skiing, boating, football, 
wrestling, good literature, sports cars, 
and hunting." 

Forrest Barbee 
Forrest ( our photo editor) is a 

senior majoring in Electrical Engi
neering. He went to college two years 
at Baptist Bible seminar in Johnston 
City, New York. Following that, he 
entered the Navy and served for two 
years in the communications field . 

Some of Woody's campus activities 
include, Shamrock, St. Pat's board, 
Engr. Student Council (chairman), 
and he was also honored as a knight 
of St. Pat ( cum laude) . 

Forrest's highlight of his student 
career was meeting his wife, Kathryn, 
who is graduating' · in April from 
Stephens College as a classics major 

Woodyi has this to say about his 
post graduate plans, leaving UMC at 
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Left to Right: Back: Grant MacDonald, Bill Stubblebine, Dan Gerke, Andy Kertz . 
Front: Karen Dumm, Darrell Bade, Debbie Myers, Ken Dahl, Mike LeFevre. 

that time (December) I expect to 
receive a commission in the Marine 
Corps and hopefully in the field of 
communications. 

Dana Atkinson 
This 18 year old freshman of Fort 

Worth, Texas is enrolle<l' as a Me
chanical Engineer. His current in
terests include auto mechanics, avia
tion and photography, which fits in 
well with the fact that he is on our 
photography staff. He said, "My pho
tographic interests began about the 
age of ten with more or less childish 
dabbling." 

Of his future plans he says, "My 
plans include topping a degree in 
engineering with a MBA. Career as
pi rations· center · about management, 

logically enough." 

Debbie Myers 
Debbie Myers is a sophomore m 

E. E. from Lebanon, Mo. Quite ac
tive in Bioengineering already, she 
plans to specialize in this field. Her 
plans for the near future include 
working in the Engineering Summer 
program for high school students, 
continuing work in the Bioengineer
ing program, and becoming Features 
Editor for the Shamrock next year. 

Debbie's activities include IEEE, 
Engineers Club, St. Pat's board, in
tramural sports, and work in the E. E. 
department office. Her many outside 
interests include sewing, cooking, 
crafts, · s:;iort~, music, ·· movies, and 
windowbo; • gardening. 
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by Bill Stubblebine 

PROF. MARK HARRIS TO RETIRE 
On Monday, April 8, 1974, I had 

the pleasure of speaking to a man 
who amazed me and made me take 
a new appraisal of my position as a 
student. 

having been one since the infancy of 
the program, with the distinction of 
being a Past-President of the Mis
souri Society of Professional Engi
neers. 

Professor Mark P. Harris, of the 
UMC Civil Engineering department, 
is retiring after 18 years of service 
to the students of the College of Engi
neering on August 31, 1974. 

Professor Harris dropped out of 
high school and worked for a while, 
was married in 1937 and was con
vinced by his wife to attend college. 
An application was submitted to Vir
ginia Polytechnic Institute, supple
mentary math courses taken and Mr. 
Harris was allowed to take Engi
neering courses. Three years and a 
summer later, the professor was grad
uated with a B.S. in engineering, an 

Professor Harris helped to form 
the District 16 American Society of 
Civil Engineers, served two terms as 
a member of the District council and 
has been a national committee chair
man . He is a Professional Engineer, 

Reds,gnal 
warns of, 
low lead '-

Floating lead 
p,otector 

IT---- prevents 
breakage 
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In your line of work. odds are you need a pencil that writes 
with a super thin line. A line so thin that it can show a lot of 
detail in a limited space. Or crowd a lot of information·on one 
small line. That pencil 1s the new improved Ultra-FINELINE from 
Sheaffer. Available 1n 0.3mm and O 5mm models. 

It's a mechanical pencil you can get technical with. The 
exclusive Floating Lead Protector won 't wobble or allow the 
lead to rotate. . or break off. If it ever gets jammed with broken 
lead, you simply replace the Protector. You never need to repoint 
a lead or adiust the amount of lead exposed. And the 
Ultra-FINELINE even signals you when it's getting low on lead. 

The Ultra-FINELINE. It makes 
designing and technical drawing so 
much easier. we sometimes 
wonder how we designed it . . . 
without it. 0.3mm and 0.5mm 
models. Just $2.98 to $5.98. (How·s 
that for talking your language?) 
Floating Lead Protector 
replacements now avaHable . .. 
6for$1. 

fin~~~r:n~ ) 
SHEAFFER 
" ~ 11 "11 1 ~ l_extron , ,,.,. ~ '-, 

accomplishment that had only ever 
been equalled by the man who was 
then the president of the University. 
During his stay at VPI, Professor 
Harris helped to form the Chi Epsilon 
chapter there and was the first vice
president of that chapter. 

For the three years after his grad
uation Professor Harris worked for 
the War Department. From 1944 to 
1945, he was employed by Fairchild 
Aircraft, after which he worked a 
year for an oil company in his na
tive state of Mississippi. In the next 
six years he was a professor at 
Georgia Tech, while earning his 
M.S. in Civil Engineering there. 

In 1952, Harris went to the Penn
·sylvania Military College to be the 
head of the Civil Engineering De
partment. Four years later he came 
to Columbia as a professor in struc
tures, later changing to transporta
tion and surveying. 

Thep rofessor feels that the courses 
he personally has gotten the most 
satisfaction out of are the mechanics 
classes he taught at Georgia and here 
in Columbia. 

When asked about the present, 
Professor Harris replied, "We're al
ways hearing about the pollution of 
the environment. Engineers have done 
their share toward it, but I attribute 
it to the business world. If we ever 
come out of this situation, it will be 
the engineer who brings us out." He 
feels that the University Bioengi
neering project (see March 1974 
edition) is very worthy and will sure
ly be a great boon to man. 

The Professor has one son, who is 
a Presbyterian minister and three 
grandchildren. After his retirement, 
Professor and Mrs. Harris hope to 
join the Peace Corps or VISTA in 
order to serve the people of the 
world. 
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PROFESSIONAL 

DIRECTORY 

The C. W. Nofsinger Company 
Petroleum, Chemical, Gasoline' 
From Coal and Petrochemical: 

Engineering and Economics 
Procurement and Supervision 

307 E. Urcl SI. 
Kan••• City, Mo. 

P.O. Box 7239 
Ph, (8H) lU,JHI 

PUBLIC UTILITY ENGINEERING SERVICES 
• Electric Power • Pollution Control 
• Water Supply • Community Planning 

• Studies and Reports 
BLACK & VEATCH 

consulfing engineers 
1500 Meadow Lake Pkwy./ Kansas City, Mo. 

DENVER • DALLAS • ORLANDO • SAN FRANCISCO 
NEW YORK • WASHINGTON, D. C. 

MAY, 1974 

RUSSELL & AXON 

ENGINEERS-ARCHITECTS 
Environmental-Civil-Architectural 
Structural-Mechanical-Electrical 

401 Olive St., St. Louis, Mo. 63102 
P.O. lox 1431, Daytona leach, Fla. 

ZURHEIDE-HERRMANN, INC. 
CONSULTING ENGINEERS 

COMPLETE ENGINEERING SERVICES 
MUNICIPAL 
INDUSTRIAL 

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

Wm. H. Klingner & 
Associates 

~IOFESSIONAL ENGINEERS 
Specializing In 

Drainage, Levee District and Municipal Work 
Waterworks, Sewage, Street Improvement 

617 IIOADWAY QUINCY, ILL. 62301 
Phone 223-3673 

GEORGE E. BUTLER & ASSOCIATES, INC. 
Consulting Engineers 

Sanitary Sewerage--Water-Storm Drainage 
Airports-Roadways-Parking Facilities 

Swimming Pools and Recreational Facilities 
Residential, Commercial & Industrial Development 

Mechanical and Electrical Systems 
114 West Tenth Street, Kansos City, Mo. 64105 
4220 Johnson Dr., Sh-nH Mission, Kan. 66205 
1611 Rosewood Dr., Jefferson City, Mo. 65101 

Telephone: 116-421-2801 

R. W. Booker & Associates, Inc. 

ENGINEERS • ARCHITECTS • PLANNERS 

1139 Olive Street • St. Louis, Mo. 63101 

(314) 421-1476 

Lexington, Ky., Ft. Worth, Texas 

For Information Regarding 

Professional Directory Listings 

Write: 

Editor 
Mo. Shamrock 

College of Engineering, UMC 
Columbia, Mo. 65201 

RESEARCH DPPDRTUDITIES 
ID HIGHWAY EDGIDEERIDG 
The Asphalt Institute suggests 
projects in five vital areas . .. 
Recent advances in roadbuilding techniques 
have made continued highway research 
essential. Areas of special importance 
include: 

1. Rational pavement thickness· design and 
materials evaluation. Research needed in 
Asphalt rhec i'.)gy, behavior mechanisms of 
layered pavc::1ents, stage construction, 
and strengthening by Asphalt overlays. 
Traffic evaluation requires improved 
procedures for predicting amounts and 
loads. Evaluation of climate on pavement 
also Is important. 

2. Materials specifications and construction 
quality-control. Need improved 
specifications, particularly acceptance and 
rejection criteria. Faster quality-control 

tests at construction and plant sites are 
also needed. 

3. Drainage of pavement structures. Need 
more studies on requirements for sub
surface drainage of Asphalt pavements. 
While untreated granular bases often 
accumulate moisture, Full-Depth Asphalt 
bases on impermeable subgrades may not 
even require sub-surface drainage. 

4. Compaction and thickness measurements. 
Recent use of thicker lifts in Asphalt 
pavement construction suggests need for 
new studies to improve control techniques. 

5. Conservation and beneficiation of 
aggregates. More needed on lower-quality 
base-course aggregates mixed with Asphalt. 

For background information on Asphalt 
construction and technology, send in 
the coupon. 

11111--b 
lnstilule 

r----------------------, 

ENGINEERING • RESEARCH 
EDUCATION 

I OFFER OPEN TO CIVIL ENGINEERING STUDENTS I 
I THE ASPHALT INSTITUTE AND PROFESSORS I 
I College Park, Maryland 20740 I 
I Gentlemen: Please send me your free library on Asphalt I 

Construction and Technology. 
I Name, ___________ class or ran..______ I 
I School___________________ I 
I I I Address___________________ I 
I City __________ stat&----.Lip Code___ I 

L----------------------~ 
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WEST OF 
THE COLUMNS 

Dr. Kenneth P. Buchert, professor 
of civil engineering, has been elected 
chairman ~f: the ,,National American 
Society of Ci.vilEngineers Committee 
on Engineering Management. The 
committee's charge is "to develop and 
recommend polidW ,and procedures 
to advance the application of modern 
management techniques useful in the 
conduct of engineering studies, de
sign, and construction." 

* * * 

Two engineering honor students at 
UMC recently described their re
search projects to the Kansas City 
Section of the American Society of 
Mechanical Engineers at its student 
night program. 

Dwayne Smith, a 1970 grad~ate of 
Center High School in Kansas City, 
dealt with the pollution aspects of 
cars powered by electricity. Richard 
Heidbreder, a 1970 graduate of 
Quincy High School, Quincy, Illinois, 
discussed the economics of such au
tomobiles. 

* * * 
John J. Leslie, a 1924 alumnus of 

the College of Engineering, died of 
an apparent heart attack at his home 
in Vinita Park, a St. Louis suburb. 

Mr. Leslie, who was 72, served 
three terms as St. Louis County high
way engineer and was later city en
gineer for Richmond Heights and 
Vinita Park. He was past president 
of The Engineer's Club of St. Louis, 
the St. Louis section of the American 
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Society of Civil Engineers, and the 
Highway Engineers Association of 
Missouri. 

* * * 

Two chemical engineering seniors 
have been given awards by the St. 
Louis section of the American In
stitute of Chemical Engineers. 

John R. Thompson, son of Mr. 
and Mrs. Bryce Thompson, Rural 
Route 4, Salisbury, Mo., received the 
outstanding senior award of $50.00. 
Thompson is a 1970 graduate of 
Salisbury High School. 

George W. Smith, son of Sgt. and 
Mrs. Mayo Smith, 704 Lindbergh 
St., Whiteman AFB, Mo., received 
the scholarship achievement award 
of $25.00. Smith is a: 1970 graduate 
of Knob Noster High School. 

* * * 
Sharon Langenbeck, a mechanical 

engineering junior at UMC, has been 
awarded a $125:00 scholarship on 
behalf of the American Society of 
Heating, Refrigeration, and Air Con
ditioning Engineers, St. Louis chap
ter. 

The ASHRAE scholarship is based 
on academic merit, and is awarded 
to a mechanical engineering junior 
who demonstrates ability and interest 
m refrigeration and air conditioning. 

* * * 

Mr. Milton Gaebler has recently 
been promoted to Vice-President of 

Anheuser-Busch, Inc. Mr. Gaebler 
earned his B.S. degree in mechanical 
engineering here at UMC in 1940. 

* * * 

The department of Industrial En
gineering, College of Engineering, 
UMC, has received a $1,000 grant 
from Armco Steel Corporation, Kan
sas City Plant, to be used in student 
oriented-projects. 

Jay Goldman, professor and chair
man of industrial engineering, ac
cepted the check from Wilbur Wynn, 
works industrial and systems engi
neer. Accompanying Mr. Wynn on 
his visit to UMC were the following 
Armco Steel Kansas City Plant per
sonnel: Jim Skelton, supervisor of 
employment; Tom Scahill, a super
visor of personnel systems; and Ted 
Luhrs, associate industrial engineer, 
and a 1972 UMC graduate. 

* * * 

Professor Harry Rubey, professor 
emeritus of civil engineering, com
pleted 50 years of teaching last month. 
Now, 87, he's still teaching a class 
in engineering management. 

During engineer's week, Professor 
Rubey received special recognition. 
Forme~ students of Prof. Rubey were 
invited to be part of a special, sur
prise class that the professor ad
dressed. A volume of letters was also 
presented to Prof. Rubey at a lunch
eon at the Memorial Union, when a 
special painting of him was unveiled. 
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DR. MILO M. BOLSTAD 
Dr. Milo M. Bolstad, 59, professor of mechanical and 

aerospace engineering, University of Missouri-Columbia, 
died April 14, 1974 of apparent heart failure at the 
Boone County Hospital. He had been hospitalized for sev
eral weeks. 

Born in Dawson, Minnesota, July 17, 1915, Dr. 
Bolstad earned his B.S. degree in mechanical engineer
ing at the University of Minnesota in 1936, his master's 
degree in the same field at the Massachusetts Institute of 
Technology in 1938, and his Ph.D. at the University of 
Minnesota in 1949. 

Dr. Bolstad joined the faculty of the UMC College 
of Engineering in September 1938. His teaching and re
search interests were in thermodynamics, refrigeration, 
cryogenics, and computers. He served as chairman of the 
Department of Mechanical Engineering, UMC, from Sep
tember 1958 to June 1967. 

During his long teaching career, Dr. Bolstad also 
consulted during the summer months for such organiza
tions as: 

Minneapolis-Honeywell Company, Aeronautical Di
vision, Minneapolis, Minnesota (heat transfer and minia
ture refrigeration, minimizing air-conditioning costs for 
large buildings) . 

General Electric Company, Aircraft Gas Turbine 
Division, Evendale, Ohio (heat transfer). 

Boeing Airplane Company, Seattle, Washington (air 
turbine study) . 

Battelle Memorial Institute, Columbus, Ohio, and the 
RCA-Whirlpool Corporation, St. Joseph, Michigan ( re
frigeration and two-phase flow study). 

He was also a staff engineer on the Manhattan 
Atomic Bomb Project, Los Alamos, New Mexico, provid
ing liaison with the U.S. Army Air Force and the Glenn 
L. Martin Company, including work at an advanced 
Pacific base on Tinian Island (1944-1945). 

Dr. Bolstad was the author of many technical papers 
on refrigeration and thermodynamics, including a chap
ter, "Fluid Flow," in the ASRE Data Book; 9th edition. 

His honors and awards include membership in Sigma 
Xi, Tau Beta Pi, and Pi Tau Sigma. He was the 1949 
winner of the Wolverine-ASRE award for the best re
search paper presented to the American Society of Re
frigerating Engineers that year. In addition, he was 
listed in "Who's Who in America" in 1962, and ap• 
pointed a Fellow by the American Society of Heating, 
Refrigerating, and Air Conditioning Engineers in 1967. 

Dr. Bolstad was also a member of the American Society 
of Mechanical Engineers; American Society of Heating, 
Refrigerating, and Air Conditioning Engineers; American 
Society for Engineering Education; Missouri Society of 
Professional Engineers; National Society of Professional 
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Engineers. He was a registered professional engineer in 
Missouri. 

Surviving are his wife, Margaret, 835 Greenwood 
Court, Columbia, Mo.; two daughters, Mrs. John Hirner, 
Wilmette, Ill., and Mrs. Merle Wilson, Mount Pleasant, 
Pa.; and a son, William, of Hamilton, New Zealand. 

CITTW£Ul!lill 
I ~ • .. ... ,..,.' 

Now, full scholarship assistance 
for your junior and senior years, 
plus chance to become a leader in 
the nuclear energy field. 
Tuition , books and educational fees are all included 
in this new Nuclear Candidate NROTC Scholarship 
Program Along with $100 a month to help you with 
your living expenses And on top of that, if qualified 
you have an opportunity to build a rewarding career 
for yourself in the fast-growing nuclear energy field. 

To qualify, you must have completed one semester 
each of calculus and physics, or two semesters of 
physics, and have a B- average or better. 

Depending upon your performance, you will be 
interviewed during your senior year for the Navy's 
Nuclear Program and for training and duty as a 
Navy Nuclear Officer. 

For full details on this new"Nuke" Candidate NROTC 
scholarship program , phone or see your local Navy 
recruiter (or the Professor of Naval Science at the 
NROTC Unit on campus) 

Be Someone Special. 

Crowder Hall (NROTC) 

882-6693 

Officer Programs Headquarters 

St. Louis 268-3981 (call collect) 
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BULLarney 
STREAKERS UNITE 

E.E. : Do you know the difference 
between a female streaker and a sew
ing machine? 

M.E. No, what? 
E.E. A sewing machine only has 

one bobbin. 

* * * 

A prominent faculty member of
fered reassurance to the administra
tion the other day when he forwarded 
the opinion that he thought it was 
only a passing fanny. 

* * * 
PIPE SMOKERS UNITE 

"Benjamin Franklin smoked a 
pipe. Franklin Benjamin did not. 
Benjamin Franklin flewa kite in an 
electric storm. Franklin Benjamin 
kited a check-and went to the elec
tric chair." 

* * * 

"Richard Wagner smoked a pipe. 
Helmut Hochschlocker did not. Rich
ard Wagner wrote Die Meistersinger 
von Nurnherg. Helmut Hochschlocker 
wrote home for money to buy a pipe 
and didn't get any." 

* * * 
"Not long ago I took up smokin' 

this here pipe. It ain't lonesome 
around the old henhouse now that 
the chicks are hack." 
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-Cadmus Perkins, 
Disabled American 

Poultryman 

Vincent Van Gogh smoked a pipe. 
Henk Van Flogh did not. Vincent 
Van Gogh painted masterpieces. Henk 
Van Flogh painted dancing piggies 
(badly) on the bottoms of cereal 
howls. 

* * * 

"Anthropologists agree that pipe 
smoking elevates man above his brute 
nature and repells the dread tsetse 
fly and voracious toad flax." 

* * * 
"If General Custer had paused to 

light his pipe en route to the Little 
Big Horn, the massacre would not 
have occurred until several minutes 
later." 

* * * 
"I've never let a pipe smoker 

down." 
- Pamela Fungus, 

Lady hangman 

* * * 
During mock maneuvers an army 

commander ordered a notice to he 
displayed on a bridge stating "This 
bridge has been destroyed by air at
tack." But to his chagrin, he noticed 
through his field glasses that a foot 
regiment was crossing the bridge 
despite his orders. He sent his ad
jutant to the officer in charge to find 
out who dared to defy his orders. An 
hour later the adjutant was hack: 
"It's all right, sir," he reported. "The 
troops are wearing signs saying, 'We 
are swimming'." 

A fellow wakes up in his hotel with 
a first-class hangover and he also 
finds his wallet is missing. He re
members his friend taking him to a 
party at a residence and surmises 
that he left his wallet there. A phone 
call results in finding out that his 
friend is now out of town. He re
members the general part of town, 
that it was a white house, had a red 
door, a beautiful hostess, and a gold 
toilet. 

Finally, after miles of cruising he 
sees what may he the house with the 

. red m>or. . The door is opened by a 
beautiful blonde. He says, "Did you 
have a party last night?" She replies 
"Boy, did we have a party!" 

He says, "I think I was here last 
night and may have left my wallet. 
I can offer further identification. Do 
you have a gold toilet?" 

She turns her head and yells hack 
into the house, "Henry, I found out 
what happened to your tuba last 
night!" 

* * * 

C.E.: "I heard that you've had a 
terrible time with your car." 

M.E.: "Yeah. I bought a carbure
tor that saved 60 percent on gas, a 
timer that saved 30 percent on gas, 
and spark plugs that save 30 percent 
on gas. After I drove 10 miles the 
darn tank overflowed." 

* * * 
Little Larry ( waving hand v10-

lently) : "Teacher, teacher, may I he 
excused to go to the bathroom?" 

Teacher: "No, Larry, and for an 
outburst like that, just stay after 
school and fill the ink wells." 

THE MISSOURI SHAMROCK 



,---------------------------, 
: CHECK OUR SPECS : 
: BEFORE YOU BUY THEIR: 
: 4 CHANNEL RECEIVER. : 
I Harman- I I Sylvania Pioneer Sansui Fisher Kardon Marantz I 
I Model I 
I Continuous (RMS) I 

Power1 

4 channels I Stereo Bridge I 
I THD at rated output I 
I IM Distortion at I 

rated output 

I FM IHF Sensitivity I 
I SO db signal to I 

noise ratio 

I Capture Ratio I 
I Price I 
I 'All powermeasurements taken at 120 volts/60 cycles, 8 ohms, 20Hz-20kHz, all channels driven simultaneously. I 

'Manufacturer's suggested list price which may be higher in some areas. 

1
1 If you're in the market for four channel, you matrix capabilities so you can use either type of 1

1 
already know you've got to spend a good bit of quadraphonic material. And much, much more~ 

I cash for a receiver. So it'd be a good idea to We can offer so much because we have so I 
I spend a good bit of time checking specs on much experience. We were one of the first in the I 
I everything available just to make sure you get audio field. And now we're applying all our knowl-

the most for your money. edge, all our engineering skill to four channel. I 
I To make your search a little easier, we've Once you've proven to yourself which receiver I 

prepared the blank comparison chart above has the best specs, move on down to that last 
I with spaces for some of the best-known brands line in the chart and compare Sylvania's price I 
I and most important specs. Just take it with you with all the others. Find out which one gives the I 
I to the store, fill it in, and you'll be able to tell most for your money. 

at a glance what you get for what you pay. We feel pretty confident you'll discover that I 
I We took the liberty of filling in the Sylvania the best-known names aren't necessarily your I 
I columnwithspecsforourRQ3748fourchannel bestbuy. I 

receiver. We did it because we know we're not 
I the best-known name in four channel, and we 
I didn't want you to overlook us for that reason. 

I Because we think the RQ3748's specs 
are really worth remembering. 

I 50 watts of RMS power per channel at 8 
ohms, 20-20kHz, with all four channels 

I driven.125watts perchannel in stereo bridge 
I mode. A TH D and IM of less than 0.5% at 

3 So much more that it won't all fit here. So send us a stamped, self- I 
addressed envelope and we'll send you a four-page brochure on our 
four channel receivers. 

I rated output. An FM sensitivity of 1.9 micro-
volts. A discrete four channel receiver with -·-o;, 

I ~~ ~ I 
~ Hi i::) SYLVANIA <!> Prnd,;r~~;:;:~0

;;;~~.~~~~ I 

----------------------------1 



Sales and Service. 
Is this the kind 

of engineering foryou'? 
Trying to figure out the exact 

kind of engineering work you should 
go into can be pretty tough. 

One minute you're studying a 
general area like mechanical or elec
trical engineering. The next you're 
faced with a maze of job functions 
you don't fully understand. And that 
often are called different names by 
different companies. 

a few engineers. So we thought a 
series of ads explaining the work 
they do might come in handy. After 
all, it's better to understand the vari
ous job functions before a job inter
view than waste your interview time 
trying to learn about them. 

Manufacturing products. Selling 
and servicing products. 

This ad outlines the types of 
work found in the Sales and Service 
area of GE. Other ads in this series 
will cover the two remaining areas. 

We also have a handy guide that 
explains all three areas. For a free 
copy, just write : General Electric, 
Dept. AK-3, 570 Lexington Ave., 
New York, New York 10022. General Electric employs quite 

Basically, engineering at GE 
(and many other companies) can be 
divided into three areas. Developing 
and designing products and systems. 

Sales Enoineering marketing personnel to suggest ideas for new 
t,- or modified products. 

Sales engineering is technical marketing. Field Engineering 
Sales engineers at GE are the important liai-
son between GE manufacturing facilities and Field engineers at GE plan and supervise the 
utility, industrial, distributor and govern- installation and service oflarge equipment 
mental customers. Working closely with systems worldwide in two main customer 
assigned customers, they use their r.ii:~~~~~~=7 areas. Power generation and deliv;-
technical background to recognize ery equipment for utilities. And 
customer needs and recommend heavy apparatus for industrial 
GE products or systems to fill customers such as paper and 
them. From small AC motors to steel mills , chemical plants and 
huge turbine-generator units. machine tool manufacturers. 
Requires a thorough They specialize in either 
understanding of a customer's the mechanical/nuclear or 
business, as well as a wide electrical/electronic 
range of GE products. areas. Since field engi-
Plus the ability to work neers are often called to 
well with people and to troubleshoot and correct a 
recognize a good business customer equipment problem, 
opportunity. it requires the technical competence 

and creative ability to handle the dif
ferent, the difficult and the unexpected. 

~P.licati!)n 
Engineenng 

Application engineers are technical experts 
who work closely with the sales engineer 
and the customers' engineers. Their job is to 
analyze special problems and equipment 
needs of customers, then determine the opti
mum GE products or systems to meet them. 
There are two kinds of application engineers. 
The first works out of a sales operation and 
is adept at applying a wide variety of prod
ucts to create a "system" that meets the cus
tomers' needs. The second works in a 
product manufacturing department and is a 
specialist at applying the products of that one 
department. Both must have in-depth knowl
edge of the customers' technical needs. They 
often consult with product planners and other 

Plus the ability to take charge,'lead people, 
and make independent, on-the-spot decisions. 

Product Planning 
Product planning is a marketing function. 
Product planners make sure a product line 
offers what customers need at competitive 
prices. They determine the need for a new or 
modified product, product availability, mar
ket size, cost structure, profitability, specifi
cations and distribution channels. To do this, 
they work with market researchers, applica
tion and sales engineers, finance experts, 
marketing management, plus design and 
manufacturing engineers. Their engineering 
background is a big plus. This work requires 
self-starters who can coordinate a project 
and sell their ideas to management. 

GENERAL. ELECTRIC 
An Equal Opportunity Employer 
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