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The Nuclear Propulsion Officer Candidate
program can provide you nearly $10,000
during your final twelve months at umc or
over $20,000 during your final two years.
Physical qualifications: U.S. citizen, male,
no older than 27 at time of graduation or
completion of graduate work, and in good
physical condition. Academic require-

ments: Be in pursuit of a baccalaureate or
graduate degree in math, science, or
engineering having completed one year of
calculus and one year calculus-based
physics with A “B” average. No restrictions
on how you spend your money. No military
duties during either your school year or
summer vacation.

Call collect or send resume:
Lt. Wayne Walker
Naval Recruiting Station
16 B S Second St.
Columbia Mo. 65201
Phone: (314) 442-8713
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The Making of the UMC Engineer

by Jim Bartley
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Calculator-toting men and women
with white shirts and hard hats por-
tray the typical engineer. For those
who are not knowledgeable about
engineering, it is not as dull and nar-
row as the stereotype suggests. Me-
chanical, electrical, civil, chemical,
and industrial engineering are some
degrees offered. U.M.C. not only of-
fers the highest standard of technical
training, but also the availability of
high quality liberal courses which
are needed to develop the well
rounded engineer.

The mechanical and civil engi-
neers are to engineering what the
family doctor is to medicine, a clas-
sic representation of their overall
profession. Mechanical and civil en-
gineers can often be found wearing

“. .. Starting salaries
for BS engineering

degrees averaged $19,872.”

hard-hats, looking like a ‘“typical”
engineer. Both use the laws of phys-
ics, forces, thermodynamics, and
analysis of materials to accomplish
their objectives. The civil engineer is
often involved in the planning, de-
sign, and construction of roads,
bridges, and large building projects.
If an individual displayed an unusu-
ally high interest and aptitude with
“tinker toys” as a child, he would
probably be well suited to civil engi-

neering.

A mechanical engineer covers the
design analysis and control of ma-
chine systems. He also understands
the use of materials and the genera-
tion of mechanical power. Mechani-
cal engineers are also involved ex-
tensively in the field of aviation.
Without mechanical engineers,
man'’s flight to the moon, supersonic
airplanes, automobiles, power
plants, and many other mechanically
operated instruments would be ex-
tremely crude, and, in some cases,
nonexistant.

Electrical engineering is, at
present, the most opportunistic of the
engineering fields. A “double E”
(electrical engineer) deals with the
design and development of electrical
components and systems. Electrical
engineers are at the forefront of a
technological explosion which af-
fects everyone. The dramatic growth
of satellites and global communica-
tions, the accelerated use of electric
power, and the dominating influence
of the computer are benefits
achieved, and more are rapidly be-
ing developed by the electrical engi-
neer. The design and development
of computers and the technological
advancements in microelectronics
assures a constant demand for elec-
trical engineers in the future.

Chemical engineering could well
be the hardest degree to achieve, but
its graduates are also the most highly
paid, because they are the most in
demand. Virtually all industrial ac-
tivities depend on chemistry. The

chemical engineer deals with chemi-
cal reactions, as do chemists. The
separation is the “chem E” is also
concerned with the planning design,
and equipment specifications for all
aspects of .chemical plants. The
chemical engineer must also deal
with the economics and the environ-
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Thought Gallery

by Linda Kral

TOP FRONT RIGHT SIDE

Graphic Fun

Given are the top, front, and right
side views of an object and follow-
ing are three numbered sketches.
Try to identify which numbered
sketch has the corresponding top,
front, and right-side views as shown.

Word Combinations

each of the two words already en-
tered form two go-together words?
R] Word 1 is the first part of the go-to-
gether words and word 2 is the sec-
ond part. g JequinN

Solutions

-
B R AI CLﬂ What word, when combined with
E

2PJolw

un, orydern)

2. “[s[]Alc]K] a3 “‘[BLTATK]
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{ ZEENK VeELL Just
SKEEP ZEECE
EXPEDIMENT...

EEN YouR. LABS, You'LL
CONNECTY ZEECE Yo

UND ZEECE To
ZEECE...
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Shamrock’s Directory

If an engineering student has ever
considered joining an organization
or club but wondered which one, or
for that matter, which one he or she
would be eligible to join, this listing
of various student engineering orga-
nizations on the UMC campus might
prove helpful. There were twenty-
one student organizations in engi-
neering last year, ranging from stu-
dent chapters of national societies to
honorary fraternities and social
clubs. A significant number of
upperclassmen engineering students
do belong to at least one organiza-
tion for a variety of reasons; such as:
becoming acquainted with fellow
classmates, social gatherings, and re-
sume enhancement. For whatever
reason someone might decide to join
an engineering organization, the
benefits are certainly worthwhile. A
brief explanation of each organiza-
tion is described in this article.
Those interested in joining a club
can leave a note in the Student Or-
ganization mailbox, basement of En-
gineering.

American Society of Ag Engi-
neering

ASAE is the student organization
of the national chapter on campus.
Its purposes are to promote interest
among agricultural engineering stu-
dents and to educate them about
their profession. The local dues are
$2 per year, in addition to the na-
tional $10 annual dues. A monthly
journal is mailed to the student
when the national fee is paid. Mem-
bership in the student chapter is re-
stricted to undergraduates in “‘good”
academic standing. Social events in-
clude an annual spring banquet, pic-
nics in both the spring and the fall,
and trips to various cities for region-

"al and national meetings.

Alpha Epsilon

ALPHA EPSILON is the honorary
fraternity for agriculture engineers.
Its main function is to recognize stu-
dents’ abilities and achievements. A
$12 lifetime fee is paid by those who
are intiated. A student must be in
the upper-quarter of his class (either
the second semester junior or senior
year).

American Institute of Chemi-
cal Engineers

AICE is the student organization
of the national chapter on campus.
Its purpose orients graduating stu-
dents to the chemical engineering
profession. Members are charged $2
per year for renewals as are new
students. Undergraduate students in
“good” academic standing are eligi-
ble to join. A roller-kegger for the
faculty and students during the
school year and seminars in various
cities highlight the activities.
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of Engineering Societies

by Tom Sapienza

American Society of Metals

ASM is the student chapter of
the national Society. It is deisgned
to stimulate interest in the field of
metals and engineering materials.
Activities include co-sponsoring a
materials-engineering seminar space
series, plant trips, and discussions
of topics in engineering. Dues are
$6.00 a year, which includes a
monthly magazine and news letter.
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American Society of Civil En-
gineers

This organization is the student
chapter of the national society. Its
purpose familiarizes civil engineers
with those in the profession and the
practicing field. A $4 fee is charged
to all members. All students in civil
engineering are eligible to join as
long as they are successfully com-
pleting courses to a certain degree. A
field trip is scheduled yearly and in-
volvement with community activities
are on the priority list, such as the
installation for a half way house and
the design of a playground for chil-
dren.

Chi Epsilon

Chi Epsilon is the honorary frater-
nity for civil engineers. Its function
is to acquaint the students with the
faculty on an informal basis and
to promote the recognition of student
achievements. A lifetime member-
ship costs $30 to $40. Only the top
third of upperclassmen are consid-
ered. Usually a grade-point average
of “3.0” for juniors and 2.5 for
seniors is the bare minimum to be
considered.

Institute of Electrical and
Electronic Engineers

The IEEE is the student chapter of
the national society of electrical en-

gineers. To become acquainted with
other electrical engineers on a pro-
fessional level, is the main purpose
of the organization. A $10 fee is
charged to the student each year he
remains in the local chapter until
graduation. Membership is available
to all electrical engineers with at
least a “2.0” grade-point average.
The national organization mails each
member a monthly publication of a
magazine, the Spectrum.

Eta Kappa Nu

Eta Kappa Nu is the honorary fra-
ternity for electrical engineers. It’s
objective is to get honor students to-
gether and to recognize their
achievements. The student, at the
time of initiation, is assessed $36 for
a lifetime membership. Only the top-
quarter of juniors and seniors are
eligible to join.

American Institute of Indus-
trial Engineers

The AIIE is the student chapter of
the national organization. It's pur-
pose is to share common experiences
between colleagues and the profes-
sion of industrial engineers. A $10
membership fee is required each
year per student, and a monthly
magazine is mailed to the student.
No grade-point average is required
except that it must be over a “2.0”.
There are bi-annual picnics held in

(cont. on page 22)
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“CEREBRAL MELT DOWN"

by Elsa Johnson
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The

Challenge . ..

In today’s complex techno-
logical society, it takes
exceptional planning and
engineering to build a better
tomorrow. The Corps of
Engineers’ dedicated civil-
ian professionals . . .
engineers, planners and
environmentalists, biolog-
ists, economists, landscape
architects . . . are working
on a variety of jobs in a
variety of places in the U.S.
and overseas to improve
and protect the quality of life
for all citizens. We plan,
design, construct and
operate water resource
projects, build and improve
our nation’s ports and
harbors, build hospitals and
housing projects for the
Defense Department. The
development of these proj-
ects must be carefully

balanced with the pres-
ervation of our natural
environment. The balance
is precarious, the challenge
extreme. As a civilian
employee with the Corps of
Engineers you will be
joining an organization that
believes people are our
most important asset.
People who respond to a
challenge with commit-
ment, skill and innovation.
You can help us meet

the challenge. Ask us and
we’ll tell you more about a
career with the Corps

of Engineers.

US Army Corps
of Engineers

An Affirmative Action
Equal Opportunity Employer

Corps of Engineers/Department of the Army/Washington, D.C. 20314






The World Comes To Columbia

by Linda Kral

Columbia has a wealth of world
culture at its disposal. The
University has brought different
cultures through students from
around the world. Getting to know
a foreign student allows you to
become acquainted with a foreign
culture.

I had the opportunity to speak
with three foreign students in
engineering here at the University.
They shared some of their
background, experiences, and goals
with me and I will now share them
with you.

Mohammad Shahidehpour was
born in Tehran, Iran. At the age of
25, he is currently a PhD candidate
and hopes to have this degree by
March. What has led up to this
achievement is many years of hard
work and study.

Mohammad explained that Iran’s
school system is organized like the
United States (12 years), but each
student specializes in one of three
areas at the high school level.
These areas are math, natural
sciences, and literature. Their high
school doesn't offer as many
alternatives as an American high
school. Mohammad chose the math
route which later led him into
engineering. He finished high
school, amazingly, in 11 years at
the age of 16.

After finishing high school,
Mohammad went on to college in
Iran where he received his B.S.

degree in electrical engineering. He
wished to continue his studies in
electrical engineering with
emphasis in power and, when
reading an article in IEEE (Institute
of Electrical and Electronics
Engineers), found that UMC'’s
electrical engineering department
was ranked second in the nation in
power systems. On this basis he
chose UMC.

Mohammad came directly to
Columbia from Iran in August 1977.
One year later, August 1978, he
received his Masters degree in
electrical engineering. Now he is
working on his PhD degree in
electrical engineering again with
emphasis on power systems.
Obviously, Mohammad has been a
dedicated student with goals set
along his path of success.

According to Mohammad, in the
freshman and sophomore level of
the university, most of the textbooks
used in Iran are translated into the
Persian language. For the junior
and senior level, however,
textbooks are used in their original
languages—specifically, rather than
lose any technical meaning of the
subject, books are not translated
into Persian. After being a teaching
assistant for one year, Mohammad
feels that American students are
hard workers and understand
experimental concepts well,
whereas foreign students are more
theoretically oriented.

When Mohammad came to the
United States, he had to adjust to
living in a small city compared to
Tehran, a city of six million people.
He now likes Columbia and its
size, but he misses his mother and
father (who are both retired teaches
after 32 years) and his sister in
Tehran.

Besides studying, Mohammad
enjoys talking with friends, going to
the movies, or working out at the
gym. He likes meeting people from
all over the world. He finds it
amazing and interesting that so
many foreign students are here in
Columbia and he wishes that
American students would try to
learn more about the world and
other cultures.

After obtaining his PhD,
Mohammad plans to work on his
Post Doctoral or work in a U.S.
company for experience before
returning home to Tehran.

Mary Solberg is also from
Tehran, Iran. She is currently a
junior in electrical engineering and
will graduate next December. She
has now been in the United States
for four years.

Before graduating from high
school, Mary had taken 50 hours of
math and 10 hours of physics and
chemistry. Like Mohammad, Mary
also chose math as her area of
emphasis in high school. She
explained that most high school
students want to go to college, but
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A Special Learning Alternative

by Tom Sapienza

Senior level “300” project courses
can both be an interesting and
practical means of familiarizing
oneself with similar projects per-
formed in industry today. These
project courses are, however, quite
dissimilar to the average lecture or
laboratory course in that one en-
deavors to complete a given experi-
ment relating to an on-the-job task.

Project courses usually require
five conditions to satisfactorally
complete the experimental work.
First, one must inquire about cur-
rent projects yet to be completed
by a professor or graduate student
in a variety of discipline areas. Sec-
ond, one must submit a form at the
time of pre-registration to the
Dean’s office and obtain the signa-
ture of the professor and the
departmental’s undergraduate advi-
sor who approves the course for
credit (normally three credit hours
are given for these courses). Third,
one needs to procure necessary
background information concerning
the area of the project which pro-
vides oneself with adequate knowl-
edge to undertake the task. Fourth,
a completed written report is re-
quired to be submitted and ap-
proved by the professor and the
undergraduate advisor. Fifth, if the
work is not completed by the end
of the semester (which it is taken) a
delayed grade will be given until

the required work is completed.
One such project was completed
the Winter semester 1980 by Bill
Britt, an electrical engineering stu-
dent. He performed an experiment
on Digital Image Processing. Digital
image processing consists of pro-
ducing a quantized or discrete im-
age from a television camera and
viewer. The discrete values of the
image are specified by spatial co-
ordinates and brightness levels,
which can be conceptualized as
rows and columns of a matrix. The
rows and columns are correlated as
points of the image while the
equivalent matrix is correlated with
the brightness levels. The matrix
elements are referred to as pixel
picture elements while brightness
levels are referred to as gray levels.
The amplitude value of a func-
tion to be digitized at a spatial

5265{-2?
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point indicates the brightness of the
image at that point. Color images
require three function combinations
for three fundamental colors. A
light intensity function at a point
has both an incident and reflected
component and a brightness compo-
nent.

Peaks and valleys of the image
are referred to as light and dark
areas, respectively an abrupt cut-off
in the image indicates a border
boundary while smooth areas sug-
gest levels of constant brightness.

Discrete values are found for the
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spatial coordinates and gray levels,
which digitizes the signal. Spatial
coordinate determination is per-
formed by image sampling. Discrete
values for the brightness levels are
the gray level quantizations. The
resolution or picture definition de-
pends on the number of sampled
pixels and discrete tray levels. The
minimum numbers of square pixels
and gray levels are 256 x 256 and
64, respectively.

The system consists of a televi-
sion camera and display screen,
video sigitizer, a large memory
computer to store the image bits
and a DEC 11/50 computer. The
hardware was constructed for the
provision of removing disk packs
for program storage and data, while
core Graphics made up the soft-
ware. ‘The core Graphics sub-sys-
tem contains programs to handle
each device and maps it onto a sin-
gle virtual plane by superimposing
a plane containing the graphics in-
formation. This type of process is
available using subroutines from
Fortran programs. The more com-
mon types of digital image process-
ing are pseudo color, heat and
acoustic imagery and enhancement
and edge contrast.

Some of the advantages to enroll
in a projects course include the fol-
lowing list: a student’s acquaintance
with present industry laboratory re-
search, the learning of experience
is not time-restricted, the exposing
of the work with professors and
graduate students and written re-
ports provide invaluable experience
to the student.









If you’re a junior or senior
majoring in sciences like
math, physics or engineering,
the Navy has a program you
should know about.

It’s called the Nuclear
Propulsion Officer Candidate
Program (NUPOC for short)
and if you qualify, you
can earn over $800 a month
right through your senior
year. Then after 16 weeks of
Officer Candidate School,
you’ll get an additional year
of graduate level technical
education. This would cost
thousands in a civilian school,
but in the Navy, we pay you.

It isn’t easy. There
are fewer than 400 openings
and only one of every six
applicants will be selected.
But if you make it, you’ll
have unequaled hands-on

EARN OVER $800 A MONTH
RIGHT THROUGH YOUR
SENIOR YEAR.

responsibility, a salary of more
than $33,000 in four years, and
gilt-edged qualifications for
jobs both in the Navy and out.
Ask your placement officer
to set up an interview with a
Navy representative when he
visits the campus, or contact
your Navy representative at
800-841-8000, or send in the
coupon. The NUPOC Program.
Not only can it help you
complete college. It can be the
start of an exciting career.

r-—————————-

NAVY OPPORTUNITY c188
INFORMATION CENTER
P.O. BOX 5000, CLIFTON, NJ 07012

Yes. I'd like more information on
the NUPOC Program (G0).
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The UMC Tradition Lives

by Michelle Morris

Engineers Week—a 78 year old Mizzou tradition that always
brings good times and happy college memories.

Most sources claim, and it is
generally agreed, that St. Patrick was
‘discovered’ to be an engineer in 1903.
Who actually made this discovery is
still a mystery. At least four UMC
graduates have declared themselves
responsible. Like scientific discoveries
and inventions, it is quite possible that
these individuals made their
‘discoveries’ simultaneously. With

. classes six days a week, surely several

overwraught, spring-fever infested
minds saw St. Pat’s Day as a much
needed holiday. The connection was
obvious. St. Patrick drove all the
snakes from Ireland. Snakes are akin to
worms and all mechanical enginners
are familiar with worm drives (a spiral
gear commonly found on adjustable
wrenches). Of course, St. Patrick

accomplished this miracle with various -

‘switches’. Needless to say, St. Patrick
was proclaimed the patron saint of all
engineers and the entire 1903 class

celebrated the event by skipping class

on March 17.

Unfortunately, classes were not the
only things cut. Several grades
suffered and a student or two found
themselves expelled. Undaunted, the
yearly celebrations continued and the
professors began to humor the
engineering antics. By 1905 these wild
imaginings had produced a Blarney
stone, found in the excavations for a
new engineering annex, and a visit
from St. Pat, himself. The day’s folly
began in front of Booches, where the
students gathered to escort the saintly
old gent to the steps of the
engineering building. Here, the saint
blessed his loyal followers and
knighted the worthy seniors. The day
then ended with a St. Pat’s dance. As
the years went by, the march from
Brooches to Engineering was
elaborated into a full-scale parade and
the knighted ceremony honored
outstanding faculty and staff as well as
students. Cleverly, the students won

approval by including the faculty in
their frolics.

Today, this one-day of bull-arney has
blossomed into a week of scholastically
unfruitful activities. The typical
Engineer’s Week might begin with the
Road Rally. For those who think they
can follow a maze of directions, a
prize awaits them at the finish line.
Monday brings the ping-pong ball
drop and faculty fun and frolics.
Hopefully this year, the March winds
will blow just right and the ping-pong
balls will land in the Francis
Quadrangle. These ping-pong balls can

(Continued on page 20. See TRADITION.)
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Take Every Book That You Own

by Craig Meyer

Information that can help you prepare

for the Engineering-In-Training Exam.

In less than three short months,
many seniors will graduate from
UMC with engineering degrees.
They will finally see the fruits of
several years of hard labor. They
will, at long last, be admitted to the
engineering profession. They will
not, however, be professional engi-
neers.

Becoming a professional engineer
involves more than getting an engi-
neering degree from an accredited
engineering school. In the state of
Missouri, that's just the first step.
The second step is passing the En-
gineer-in-Training Examination on
the fundamentals of engineering,
which can be taken after graduat-
ing or in the twelve months preced-
ing graduation. The third step is ac-
quiring four years of approved
engineering experience. After com-
pleting these three requirements,
the prospective professional engi-
neer may take a second examina-
tion, commonly called the PE exam,
on the principles and practice of
engineering. All of the above re-
quirements must be fulfilled before
a candidate is eligible to apply for
registration as a professional engi-

HOWARD NEEDLES
TAMMEN & BERGENDOFF

HNTB

ARCHITECTS ENGINEERS PLANNERS
OFFICES IN PRINCIPAL US. CITIES &
OVERSEAS 1B0O0S5 GRAND AVE. KANSAS
CITY, MO. 64108 PH: 816 474-4900
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neer, except in special circum-
stances.

But why should a graduating en-
gineer worry about professional
registration? After all, the job mar-
ket seems to be strong for any kind
of engineer, regardless of registra-
tion. Registration is important for
several reasons. Registration carries
with it the legal ability for an engi-
neer to practice engineering in his
or her own right, and it is a legal
requirement for many engineering
positions. “Registration is somewhat
more important for those students
planning on going into consulting
than for those planning on a manu-
facturing career,” says Dr. Robert
M. Eastman of the Industrial Engi-
neering Department. Nonetheless,
registration is a mark of respect
even among engineers in manufac-
turing, and it is becoming more im-
portant because of the increase in
product liability suits against manu-
facturing firms. In fact, bills are
pending in many legislatures to re-
quire all practicing engineers to be
licensed.

The EIT exam is usually given
twice a year in Missouri, in the fall
and in the spring. This year the
exam will be conducted on April
11 in Columbia, Rolla, and St.
Louis, and again on October 29, in
Jefferson City. Those wishing to
take the exam on April 11 must
send an application and $10.00 to
the Missouri Board for Architects,
Professional Engineers, and Land

“The exam consists of
a four hour morning ses-
sion and a four hour
afternoon session.

Those wishing to take
the exam on April 11
must send an application
and $10.00 to

Missouri Board

P.O. Box 184
Jefferson City, MO
65102

by February 26.

Surveyors, P. O. Box 184, Jefferson
City, MO 65102, no later than Feb-
ruary 26. The deadline for applica-
tions for the October 29 exam is
September 14.

The exam consists of a four hour
morning session and a four hour
afternoon session, which carry
equal weight. Missouri uses a stan-
dard test printed by the Education-
al Testing Service and distributed
by the National Council of Engi-
neering Examiners (NCEE). Accord-
ing to Roger Stricklin of the NCEE,
the standard test is used in every
state except Illinois, and Colorado.
Once registered in one state, an en-
gineer usually has no trouble get-
ting registered in other states, says
Stricklin, although these cases are

(Continued on page 20. See EIT.)
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During his senior year, the
engineering student is confronted
with two distinct choices:

One or several companies will
offer the student about $20,000 a
year to accept a job in private
industry. They will fly the student
to the plant or corporate offices,
paint vivid pictures of challenging,
interesting job responsibilities,
dangle enticing fringe benefits
before the prospective employee,
show the student dazzling new
equipment and computers, and
generally make the student feel like

program has avoided a sharp
decline only through increased
international enrollment. Foreign
students comprise fifty percent of
the graduate program, and the
program hungers for more US
students.

Despite the decreasing valence of
graduate education, valid reasons
exist for continuing with graduate
work, Engineering careers have a
tendancy to start strong, peak early,
and grow slowly thereafter.
Engineers may start at $20,000, but
stop at $30,000. Not a bad salary,

Options in Graduate Study

by David Scott

a worth while human being.

The Graduate Engineering School
will send the student a form letter.
This letter urges the student to
ignore the financial feast prepared
by employers and to endure at least
one more year of financial
impoverishment, professors and
extensive course material. All the
student must do to receive yet
another no-expenses-paid year in
Columbia, Missouri is to complete
the required forms and plunk down
the required tuition.

Lately, an increasing percentage
of American students are opting for
the first selection. Nationwide,
graduate engineering enrollment is
falling while the number of
international students in our
graduate programs is increasing.
This results in a sharp reduction in
US students receiving graduate
education. At UMC, graduate
engineering enrollment has
increased slightly while
undergraduate enrollment has
exploded, and the graduate

but also not a great deal better than
a union machinist or an automobile
assembly line worker, and they
didn’t spend four years in college
fighting thermodynamics and
calculus. A graduate degree in
engineering or business can give
the engineer the credentials needed
for continuing career development.

Graduate degrees are important
for design jobs and research and
development positions. A recent
IEEE survey discovered that fifty
percent of design engineers
posessed an advanced degree. At
research organizations such as Bell
Laboratories, masters degrees are
essential and PhD degrees are
strongly urged.

Jim Dougherty, Senior Engineer
at Western Electric in Kansas City,
cites his masters in electrical
engineering as a major reason he
was able to advance to the level of
senior engineer early in his career.
Dougherty obtained his masters
degree from UMC in 1972 by
attending two years of evening

classes in Kansas City.

This introduces another set of
options for the engineer: obtaining
a masters degree either at night
school or by returning to full-time
study after a few years in industry.
Dougherty cautions against night

“UMC offers many com-
bined masters degrees
programs. Talk to your
department head for ad-
vice and direction on
these options.”

school for two reasons. First,
attending evening classes for
several years while carrying full-
time job responsibilities is a
grinding routine and the attrition
rate is high. Second, evening
programs tend to be less rigorous
and competitive than full-time
programs, and employers are aware
of this deficiency.

Returning to school after
experience in industry is a strong
alternative. However, it is difficult
to sever employment and financial
obligations for school. This process
can be facilitated if the company is
willing to give an employee
assistance in returning to school,
but typically only the larger, high-
technology firms are eager to boost
the employee in full-time study.

For those interested in a masters
degree at UMC, the procedure for
admission is easy. If your
undergraduate GPA is above 3.0,
fill out some forms and you're in.
For those whose GPA's fall
between 2.5 and 3.0, you will need
to obtain some letters of
recommendation and the school
will counsel with you before you
are accepted. If your GPA is below
2.5, your chances of being admitted
are slim. Taking the GRE test is
another requirement.

The engineer’s choices for
graduate study are certainly not
(Continued on page 20. See GRADUATE)
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The quadrangle is a familiar sight to
UMC students. Underneath, however,
is a world seldom noticed. Steam tun-
nels run to every building on the red
campus, tunnels that carry a myriad of
pipes. Joined to the other end of the
tunnels is the UMC power plant. Bill
Brown is the plant superintendent.

The power plant is impressive. Six
floors, from basement to roof, it pro-
duces one-half of the electricity and all
of the steam for the university campus.
The University has a contract with the
city of Columbia, whereby it purchases
approximately one-half its needs from
them. In emergencies, the agreement
works both ways with either the city or
the power plant supplying the other
with electricity. The demand for power
is year round, but peaks during certain
times of the year. Winter, for instance,
is the largest load period, mainly for
heating buildings on campus, but sum-
mer still sees heavy loads for air-condi-
tioning and electricity. In September,
the average steam output was 4,770,936
Ibs. per day. This amounts to slightly
below the 7,000,000 lbs. per day at-
tained during peak periods. The mean
temperature per period of time is seen,
then, to be the single greatest factor af-
fecting plant output. The output in-
creases as the mean temperature de-
creases because demand for heating
increases.

Producing this energy in the form of
steam and electricity requires a fuel,
and coal is the staple diet for the pow-
er plant. Gas is occasionally used to
fire the boilers, but coal is burned to
produce the power. The plant uses Illi-
nois coal shipped in by rail. But, how

SHAMROCK

Steam Tunnels of Campus

by Tom Ziaja

Responsible for providing warmth to dormi-
tories and classrooms is the underground laby-

rinth of the power plant’s steam tunnels. How

the power plant produces its steam is the sub-

ject of Tom Ziaja’s article.
Pictures by Phil Greene.

the coal is used to produce energy is
what the plant is all about. )

The first and most important step in
the production of power is the boiler.
There are four boilers through which
the steam is produced. The power
plant’s boilers are of two designs, chain
grate and spreader stoker. Each of the
two chain grate boilers has a fuel bed
of coal , 6 or 7 inches in height, that
feeds it. As this bed passes into the
boiler, the coal begins burning, with the
most intense flame where the bed en-
ters the boiler. By controlling where air
is injected into the burning fuel bed,
the intensity of combustion may be
controlled. As a result, the bed near the
end of the boiler is burnt, and the bed
just entering is burning the most. On
opening the side view doors on the
boiler, flames can be seen at one end
with relative inactivity at the other.

In contrast to the chain grate bailer,
the two spreader stokers function in a
different way. In these the fuel is
thrown or fanned into the boiler and
burnt in suspension. The fire is more

intense and the heat greater in the
spreader stoker because more surface
area of coal is available for combustion
at all times than in the chain grate.
Looking in on this fire, billowing
flames can be seen on both ends. On
the outside of the boiler, the coal
chutes are visible and the paddle arms
wave back and forth, spreading the
coal into the boiler and stoking the fire
within.

The steam is produced. At a tempera-
ture of about 320°F degrees and at a
pressure of from 290 to 400 pounds per
square inch the steam leaves the boil-
ers. To extract energy, the steam is then
sent through a turbine which produces
the electricity via a generator. The
power plant has three turbines, with
rated capacities of 750kW, 5000kW, and
10,000kW. Only one of these turbines
can take the steam at its highest pres-
sure, the other two designed for oper-
ation at the lower pressure of 290 psi.
When the steam passes through one of

(Continued on next page.)
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(GRADUATE from page 16.)

limited to engineering. Law,
medicine, and business are open to
those with bachelor’s degrees in
engineering. Masters of Business
Administration (MBA) degrees are
popular for engineers, and they
prove valuable because engineering
has long been an intelligent route
into management. UMC offers
many combined masters degrees
programs. Talk to your department
head for advice and direction on
these options.

The 1981 MBA class at Stanford
University, one of the nation’s top
business schools, is comprised of 20
percent engineers and only 10
percent business majors. At M.L.T.,
thirty-three percent of the students
in the Accelerated MBA program
hold engineering degrees. An
engineering degree coupled with an
MBA gives an individual almost
unlimited opportunities for career
development.

When applying to graduate
business schools, the applicant
should start early. Admission
procedures to the better MBA
programs require taking the
Graduate Management Admissions
Test (GMAT), transcripts from all
undergraduate institutions attended,
letters of recommendation from
several sources, and completion of
extensive application forms, most of
which require response to several
essay questions.

Graduate education is an
effective springboard into a wide
variety of careers, and it is an
excellent method of removing
barriers to career advancement.
The current shortage of graduate
students means the future demand
for these individuals will be
intensive. For those completing
bachelor’s degrees, huge entry level
salaries should not blind the
student to opportunities available in
graduate school.

(TRADITION from page 14.)

be redeemed for prizes donated by
local merchants—anything from a free
soda to a steak dinner. The student-
faculty fun and frolics is everyone’s
chance to realize some extremely well-
hidden talent. On this night, favorite
professors as well as the Assistant
Dean of Engineering can be found live
on stage. Tuesday night, the five
queen finalists practice for the Queen
Skits, slated for the following night.

Engineer’s Club begins the queen
selection process and all of
engineering completes the process by
voting for one of the five fianlists.
Much of this decision rests on the
candidate’s performance during the
Queen skits.

Thursday night, students, faculty and
staff can find all the food and drink
they can handle at the Engineer’s
Barbeque. Musical entertainment is also
provided. Friday brings the Knighting
Ceremony and the Honors Banquet.
Saturday complete the week with a
parade through town, the Alumni

Luncheon, Green Tea at the
Chancellor’s home, and St. Pat’s Ball.

Also spread throughout the week is
such competition as the beard growing
contest and calculator contest. Other
more intellectual events include
Professor-for-a-day and lab exhibitions.
Former UMC students return to
campus to share some of their work
experiences during professor-for-a-day
and lab exhibits feature anything from
digital imaging to concrete canoe
construction. All these activities,
hopefully, provide something for
everyone.

The exact times and places of
Engineer Week events will be posted
in the Engineering building and
advertised in the campus papers. So, if
March comes in like a lamb, beware—
it is bound to go out with a roar. After
all, this is where it all began and the
UMC engineers have 78 years of
tradition to uphold.

(EIT from page 15.)
handled on an individual basis.

The morning session of the exam
consists of 140 multiple-choice
questions from thirteen subject
areas, such as electrical circuits,
fluid mechanics, mathematics, and
thermodynamics. No notes or books
are usually allowed on this part of
the exam, although a battery-oper-
ated hand calculator is permitted.
The afternoon portion of the exam
contains 100 questions, in nine sub-
ject areas, 70 of which must be an-
swered. Questions in each of the
subject areas may appear in prob-
lem sets ranging from two questions
per set to ten questions per set.
This part of the exam is also multi-
ple choice, but books and notes are
allowed. When asked what books to
take for this portion of the exam,
Mike Hudgins, a chemical engi-
neering senior who took the exam
this past fall, replied, “Take every
book that you own.”

See page 22 for EIT exam-
ple problems
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West of the Columns

by Tom Ziaja

The Placement Center for the
College of Engineering is next to
the engineering dean'’s office. Assis-
tant Dean Jack Morgan is director
of the center, which is open to all
students. As he said, though, the
center doesn’t find a job for you. A
student can't go in and say, “Place
me in a job.” Instead, the center’s
function is to create the opportunity
for prospective employers to meet
students, and for students to meet
the employers.

The operation of the center is
simple for the student. Prepare a
data sheet—often called a resume—
and leave it with Lou Baur, secre-
tary in the placement center. She
handles all the paperwork and de-
velops the scheduling for inter-
views. Copies of the data sheet are
made and kept at the center. The
copies are given to the interviewer
and to you, if you need them.
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Sign up sheets for interviews are
hanging on the wall next to the
dean’s office. To sign up, place
your name in an available time slot
for the company you wish to inter-
view with. Usually it will state on
the sign-up sheet what the company
is looking for. Usually, only gradu-
ating seniors are wanted for perma-
nent employment. However, check
the sheets for indication of summer
job openings. Even if there is no
indication of summer job availabil-
ity, there may still be openings. The
company may be waiting for you to
make the first move. Companies act
differently; some interview for sum-
mer jobs directly, while others de-
pend on contact by initiative.

To make the first move, check
the sheet for the company of inter-
est to you. If it states summer,
you're set. If no mention is made,
or if graduates are specified, wait
until the last day of the sign-up
time period, about 10 days. On the
last day, there will most surely be
one or two openings in awkward
time slots. Sign your name up,
placing ‘“‘summer’ after it. You
have given seniors 10 days to sign
up, so you shouldn’t be bumping a
senior. And the company will like
your initiative.

Once you're in the interview it-
self, certain things heighten your
appeal to the interviewer. Grades
are the first indicator to the com-
pany. The higher the grade point
average, the better your chances.
The grade point mainly gives your
interviewer a basis from which to

start. As the interview progresses,
the individual’s assets are weighed
collectively, and grades may be ei-
ther elevated or dropped in impor-
tance.

The people who get the most,

When grades and activities have
been checked from your data sheet,
the interviewer turns towards talk
and observation to get a personal
opinion of you in the interview.
You want to corroborate the inter-
viewer’s good impression of you
from your data sheet. To assure the
best impression during the inter-
view, pay attention to appearance.
“Even if you're a junior, go like
you're a senior. Dress conservative-
ly,” says Dean Morgan. “Dress in
your ‘Sunday suit’, your best
clothes. No sport jackets. The im-
pression you make with your ap-
pearance is the first impression an
interviewer has of you personally.
Make it count!”

Show you know about the com-
pany and what you want to do for
them. Be as specific as you can.
During your junior year, at the lat-
est, check the literature available
on the ground floor of engineering
below the dean’s office. This litera-
ture is provided by the companies
that interview here at UMC. Learn
about the different companies
available to your major.

Using the placement center re-
sources, you can meet companies
personally, rather than having your
application by mail get lost in the
shuffle.
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Thought Gallery

EXAMPLE—Thermodynamics

Steam is compressed in a closed
cylinder from 20 psia and 400° F to 40
psia at constant temperature. Find
the work per pound.

The relation between P and v is
not known for T=c path. Steam
does not obey the ideal gas law.
Therefore, we must convert the in-
tegral of Pdv to something involv-
ing property changes which are in-
dependent of the path. Use the first
law for closed systems:

ql-2 = wil-2 + u, -u,
Tls, -s1) = wp

make a table of properties:

1 2
400°F 400°F
20 psia 40psia

1239.2 Btu/lbm 1236.5 Btu/lbm

T

P

v 25.43 ft¢/1bm 12.628 ft*/1bm

h

s 1.8396 Btu/lbm °R 1.7608 Btu/lbm °R

EXAMPLE—Electrical Circuits

If power is being dissipated in a
circuit element at a rate of 500
watts and the current is 10 amps,
what is the voltage across the ele-
ment?
V=P =500 =50 volts

I 10

+th, -P, v, )-(h; -P, v)

778

Btu
—67.8 Ibm = w, , + 1236.5 — (40)(144)(12.628) — 1239.2 + (20)(144)(25.43)
778
Therefore, w,, = — 65.7 Btu
Ibm

EXAMPLE—Engineering Econom-
ics

A typical credit union charges
1% per month of the unpaid bal-
ance on all money borrowed. This
is a nominal interest rate of 12%.
What is the true effective interest
rate?

ANSWER
In one year there are 12 monthly
payments, ‘‘n’”’ = 12, and the

monthly interest “i” is 12%/12 or
1% as stated.

Assume $100 is borrowed and no
payments are made for 12 months.
The amount owed would be

F = 100(F/P,1%,12) =
100(1.126825) = $112.68 which is
equivalent to a true effective inter-
est rate of 12.68%.

(Examples taken from THE RUST
ENGINEERING COMPANY EIT
REVIEW, Third Edition, edited by
Thomas H. Springfield, Ph.D.,
Copyright 1975, by permission.)

The Engineer Party

A Business Student’s View

An Engineer’s View
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by Mike Wroble

The future museum-goer may be
able to “walk” through computer
simulations of ancient Rome or
19th-century London, much the way
airplane pilots in training “fly” into
simulated airports. An “electronic
palette” that allows the computer
artist to “paint” on video and
produce work that seems to have
been made by oils, watercolor, or
pen and ink has recently been
developed by CBS-TV and the
Ampex Corporation. At M.L.T.,
Professor Nicholas Negroponte
plans to research “drawing with
your eyes”. He envisions wallsized
displays that will change as the
viewer gazes at them. Holographic
and stereo television, videodance,
optical digital audio discs read by a
laser beam, and other exciting
technological advances are
anticipated in the not-too-distant
future. In the years ahead, modern
technology is likely to have a
profound effect on music, dance,
theatre, and the visual arts in ways
that can only be guessed at in 1981.
This article will shed some light on
what’s in store for the most
communicative of all arts, music.

Technological breakthroughs, the
kind that force consumers to
replace their old equipment, are
rare in the record-playing business.
Extra-hard needles, metal tape,
time-delay units, dynamic range
expanders, and a lot of other
esoteric add-on equipment have
been marketed in recent years with
varying success. About 30 years
ago, stereophonic sound was

The Coming Impact of
Technology on Music

introduced and everyone agreed it
was an advance that made
monaural systems obsolete. The
quadraphonic sound system of a
few years ago was a flop, mainly
because consumers could not justify
paying a lot of money for what was
considered very little improvement
in fidelity. Up until the advent of
digital technology a couple of years
ago, the rule for recording sound
was this: the pattern recorded
should be an analog of those rapid
variations in air pressure that the
ears and brain interpret as “sound”.
Although progress in the analog
realm has been remarkable, the
inherent problems with the analog-
recording principle remain.
Limitations of tape-motional
stability in the recorder and of
magnetic nonlinearity in the tape
conspire to guarantee that none of
the continuous amplitude variations
shall be captured perfectly.

Digital recording, however,
abandons the whole idea of a one-
to-one copy of reality. It begins by
imposing a set of limits—on
frequency response, on dynamic
range, and on distortion, for
example. Within those pre-
established limits, it is capable of
doing a far better job than any
analog technique. Digitally
mastered discs that can be played
on a standard record player have
already come out, but the question
on everyone's mind now is when
true home digital-disc playback will
be a reality. There are at least four

(Continued on page 14.)
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Tailoring Engineering
for Your Career

by Craig Meyer
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Engineering is a very good field
for someone who wants a good job
after four or five years of college.
Companies are scrambling to offer
jobs to graduating engineers in
areas such as research,
development, design, and
manufacturing.

But what about the student who
wants to go to medical school?
Shouldn’t he major in biology or
chemistry? And shouldn’t the pre-
law student major in political
science or history. And isn’t a
bachelor’s degree in business or
economics the best path to an
MBA?

Not necessarily. Dr. John Rouse,
chairman of the Electrical
Engineering Department, says, “An
engineering degree is an excellent
first degree for someone wanting to
go into business, law, or medicine.”
He also says that the electrical
engineering curriculum is set up to
provide maximum flexibility for
students wishing to go into areas
such as these.

In fact, flexibility is a trait
common to all the degree programs
in the College of Engineering.
“Through the elective portion of
our program, a person wanting to
go into law, medicine, or business
could work in several courses in
that area. For example, a person
interested in business could take a
three-course sequence in economics
to fulfill the humanities/social
sciences requirement. And we
could probably find room for five
more hours of business courses, for
a total of fourteen hours in the
area,” says Dr. Paul Braisted,
chairman of the mechanical
engineering department.

In order to benefit fully from this
flexibility, however, a student must
choose his electives carefully. He

(Continued on page 10.)






“B.C.” cartoons have begun to
play an important role in
Physics. The characters from
“B.C.” have frequently appeared
on the chalkboards of the main
Physics lecture room and have
helped to add the spark of
humor which physics often
lacks. Although Johnny Hart, the
creator of “B.C.”, is not on
campus, UMC is fortunate to
have Philip Chumbley, a Physics
graduate student and part-time
cartoonist.

Chumbley became interested
in “B.C.” while in high school
and with the aid of his brother,
started collecting “B.C.”
paperbacks. He has only been
drawing “B.C.” for two years.
He says it all started one
evening when he was with a
girlfriend and ‘“with nothing
better to do we started drawing
cartoons,” Chumbley said. Since
that night, Chumbley has
become an exceptional
cartoonist who can bring a
chalkboard to life in less than
20 minutes.

Although Chumbley has
gotten in some hot water for
punning other academic degrees
in his cartoons, his drawings

SHAMROCK

have been well received.
Chumbley often checks with
Drs. Hensley, Schupp, or
Tompson and tries to keep the
cartoons pertinent with class
subjects.

Chumbley is an easy-going
and humorous person with a
smile that could melt the terror
from a Physics 124 final.
Originally from Ludlow, Illinois,
Chumbley received his
undergraduate degree from the
University of Illinois. He then
enrolled in graduate school at
UMC to do research in X-ray
scattering effects.

Chumbley has been very
active in activities other than his
research work. He coordinated
the remodeling of the T.A. and
graduate lounge in the Physics
building. The lounge is
furnished with dark wood
paneling and lush carpet.
Chumbley is working on a
capacitor switch lamp, which
turns on at the wave of a hand,
and a motorized coffee table,
which will be installed in the

near future.

Chumbley plans on continuing
his quest for a doctorate degree
in Physics and new ways to
incorporate “B.C.” into physics.
If anyone has ever wondered
how the 8’ x 5’ chicken got
perched on top of the Physics
dome last April Fool’s Day, just
ask Phil. If you thought the
chicken was great, stop by
Physics on April 1st because
“you just ain’t seen nothin’ yet!”
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(TAILORING CAREER, Continued from
page 7.)

should consult with his advisor
about his plans as early as possible
in his college career, especially if
he wants to go to medical school.
Medical schools have specific
course requirements that a student
must fulfill to be considered for
admission. For example, the pre-
med engineering student should
take Chemistry 11 and 12 (General
Chemistry) instead of Chemistry 5
(Chemistry for Engineers).

Required and recommended
courses differ from one school to
the next. Dr. Jay Goldman,
Industrial Engineering Department
chairman, says, “If a student knows
what (graduate or professional)
school he wants to go to, we
recommend that he go to that
school and ask them what courses
he should take.”

Dr. Goldman also says that the
Industrial Engineering Department

Phys 201

Possible Electives for a Student Interested in Law

Legal Aspects of Business Organization and Operation

Introduction to Speech Communication

Acct 304 Managerial Accounting Concepts
Acct 305 Financial Accounting Concepts
English 50  Creative Writing: Short Story
Mgt. 254 Introduction to Business Law
Mgt 255

PolSci 210  Current Issues in American Politics
PolSci 306  Municipal Government

PolSci 309  International Law

Speech 75

Speech 276  Persuasive Speaking

Speech 374  Persuasion

Possible Electives for a Student Interested in Business Administration

Econ 41 Principles of Economics

Econ 241 Theory of the Firm

Econ 229 Money and Banking

Mgt 202 Fundamentals of Management
Mgt 310 Personnel Management

Mgt 311 Collective Bargaining

Mgt 329 Organizational Behavior

Mgt 375 Management Policies and Problems
Mark 204 Principles of Marketing

Acct 304 Managerial Accounting Concepts
Acct 305 Financial Accounting Concepts

Possible Electives for a Student Interested in Medicine

Comparative Anatomy of Vertebrates

Bio1& 2 General Biology
OR
Bio 11 Introduction Zoology
OR
Bio 21 & 22 General Biology
Bio 213
Chem 11 General Chemistry
Chem 12 General Chemistry
Chem 210 Organic Chemistry
Chem 211 Organic Chemistry Laboratory
Chem 212 Organic Chemistry
Chem 213

Organic Chemistry Laboratory
Anatomy 202 Elementary Anatomy
Elements of Physiology

recently developed a dual master’s
degree program with the UMC
business school. In this program, a
student can earn a master’s degree
in business administration and a
master’s degree in industrial engi-
neering in the same amount of time
it would normally take to earn the
MBA alone. This would normally
be about two years if the student
takes the proper prerequisites as an
undergraduate.

Following are some possible
electives that the pre-law, pre-med,
or pre-business student might take.
These lists do not include all of the
courses that a student might want
to take, and some graduate schools
might recommend or require
courses other than these.

Engineers Architects Planners
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(TECHNOLOGY, continued from page 6.)

digital-audio systems in the works.
Sony and Philips plan to introduce
their jointly developed Compact
Disc system in the fall of 1982. This
will happen whether or not there is
an international agreement on a
digital-audiodisc standard. Since
Sony has close ties to CBS and
Philips to Polygram, one of the
world’s largest record
conglomerates, hopefully there will
not be the standardization problems
that have plagued video technology
recently.

James Goodfriend, music editor
of Stereo Review magazine, has
complained about the misuse of
technological developments. Some-
how, after the invention has been
invented there is no one around
whose job it is to ask, “What are
we supposed to do with it?” When
quadraphonic came out the record
companies released records with
music that did not exploit the ad-
vantages of quadraphony. Now,
with the advantages of digital re-
cording, one would expect a raft of
recordings with extended quieter
sections. Instead, CBS, for example,
came out with four of the consis-
tently loudest pieces in the reper-
toire. As digital technology gradu-
ates from the demonstration stage
and settles down, maybe record
producers will get a little wiser.

The first step in the development
of electronic music took place in
1948 in France, at the studios of the
French National Radio. Sounds
were tape-recorded, then altered
mechanically or electronically, and
finally combined into organized
pieces. The technique is known as
musique concrete. The Columbia-
Princeton Electronic Music Center
was built in the early 1950’s in this
country. Although the music of
Varese, Babbitt, Davidovsky and
others of that era is not very popu-
lar now, composers of computer
music say that within the next ten
years the concertgoer will see a
new instrument on stage. Only the
size of an organ, Professor John
Chowning of Stanford says the in-

strument can produce the sound of
any orchestral instrument—as well

" as many sounds no one has ever

heard before. It can produce the
sound of ten violins, or a sound
halfway between a vocal tone and
a drum. It can produce sounds that
seem to move in space, one minute
emanating from some point inside a
hall, the next second coming from
some place far beyond the hall. If
desired, all this at speeds that no
human performer could possibly
match. An instrument similar to this
taking up a mere twelve cubic feet
of space has been made at Bell
Laboratories in New Jersey. This
computer-controlled sound synthe-
sizer can imitate up to 30 musical
instruments, produce the sound of
from five to twenty instruments
playing together, and can play 100
notes per second, with precision. A
musician can sit at the keyboard
and “conduct” a piece that has
been programmed beforehand. By
touching the keys and commanding
sounds that resemble strings, brass,
and percussion, a musician can or-
chestrate a composition while he
plays it.

Robert A. Moog, inventor of the
Moog synthesizer, thinks that such
systems will never replace conven-
tional instruments. He adds, “It’s
hard to know what musicians are
going to wind up doing fifty years
from now.” Composer Easley
Blackwood has just composed and
produced a 45-minute record called
“Twelve Microtonal Etudes for
Electronic Music Media”. Instead
of the traditional 12-note system ev-
eryone is familiar with, Blackwood
explores what music might sound
like when the octave has from 13
through 24 equal subdivisions. The
record was done on a National En-
dowment grant and is only avail-
able by writing the Chicago com-
poser directly.

No matter what turns music takes
in the next fifty years, it promises
to be an exciting art to follow. One
should feel lucky to be living in
such a pivotal moment in music

history. American composer John
Corigliano has long and loud said
that for the music of the past to
survive, there should be a live and
vibrant flow of new music. He and
others should feel lucky to have
such an active part in that history.
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(HEART RESEARCH, continued from page
11)

tested has been about ninety-three
percent. Calves are believed to be
harder to defibrillafe than humans.

In all of Dr. Schuder’s and Dr.
Gold's research, the independent
parameter is the current applied.
The amount of current required to
defibrillate the heart is a function
of many things. It depends on the
size of the electrodes being used,
the geometry and size of the pa-
tient, the conducting pastes used
between the electrodes and the
skin, the resistance of the patient,
and any underlying disease which
is being treated. The amount of
current is controlled through the
electrodes of the defibrillator. Two
ways exist to obtain the desired
current. The first deals with fixing
the current, independent of the re-

sistance of the patient and allowing
the voltage to change. This tech-
nique is impractical. The technique
used today is to apply a voltage
knowing what the resistance of the
subject is in accordance with
Onm’s law; V equals RI.

Included in their research, Dr.
Schuder and Dr. Gold are working
on some special projects. One
project deals with developing a de-
vice to implant into high risk pa-
tients. Electrodes are attached to
the heart with wires leading to a
miniature defibrillator under the
skin. The instrument would auto-
matically defibrillate the heart if fi-
brillation would occur. This would
reduce the chance of damage to the
heart and other organs, or even
death, due to a time delay in
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achieving defibrillation. The prob-
lem with this project is in develop-
ing a unit small enough, but power-
ful enough, to implant and
effectively defibrillate a fibrillating
heart. Also, the materials used
present a problem because the
heart cannot reject the device if it
is to be effective.

Another of the projects, which
Wayne McDaniel (an Electrical En-
gineering graduate student) is also
working on, entails making a new
unit to attach to an older research
defibrillator. This unit will make
the previously unidirectional cur-
rent pulses bidirectional. Dr.
Schuder and Dr. Gold hypothesize
that bidirectional current may be
more effective than unidirectional
current in achieving defibrillation.
This will be tested on one hundred
kilogram calves. The theory is that
if bidirectional current is more ef-
fective in calves, then bidirectional
waveforms should be promising for
use in humans.

The new unit is made up of
three chassis. One contains a high
voltage transformer and rectifier.
This will provide up to 7500 volts
DC to charge an energy storage ca-
pacitor. This is then disconnected
and the next chassis comes into
play. This chassis is controlled by
the timing circuits of the third chas-
sis and is used to discharge the ca-
pacitor. The bidirec ional current
will be administered and
defibrillation will be tested.

The goal of such research as Dr.
Schuder and Dr. Gold are involved
in is to develop a more effective
technique in achieving ventricular
defibrillation. Without such vital re-
search, no progress would be made.
Because of the research it is possi-
ble that many lives could be saved
or made more productive.
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Graduating Seniors

in Retrospect

by Tom Sapienza

Graduating seniors in the engi-
neering disciplines may be consid-
ered the most fortunate of all
graduates. Potential well-paying
jobs loom over the horizon as engi-
neering seniors near their gradu-
ation. Although the job facet is cer-
tainly an incentive for the student,
the course work can at times be
difficult and time consuming.

Many of the students probably
reflect upon their experiences here
at UMC with as many different
thoughts as there are people. This
article probes into these seniors’
minds and procures feedback ob-
tained from their viewpoints con-
cerning course curriculum, teachers,
improvements and vital interests.
One student from each of the engi-
neering divisions has been inter-

viewed. Here is what they have to

say.

Wesley Steffan Aricultural Engi-
neering :

“I found there to be a wide vari-
ety of courses offered in agricultur-
al engineering. Some courses were
similar to mechanical engineering
in the design aspect, while others,
especially in the last year of study,
were somewhat diversified. The
overall design of the courses was
generally good. They taught the stu-
dent the basics and prepared
him/her for a capability in design
if the student decides so.

“I felt the teachers did a com-
mendable job. Some, though, bur-
dened the student with too much
responsibility of learning.

“The addition of more laboratory
courses would be beneficial in
some areas. There ought to be a re-
construction of some courses, cur-
rently offered, and determine
whether or not it tailors to the stu-
dent’s needs by means of student
feedback. Standardization of course
material can be beneficial to a
point where it begins to detract
from the student’s responsiveness.

“I like the course diversity that is
offered here. It prepares the stu-
dent for a wide variety of emphasis
areas for him/her to pursue.”
Cheryl Cott Chemical Engineering

“I observed that the course cur-
riculum had a strictness concerning
choice of the required courses. I
feel that there ought to be more
laboratory courses offered to fulfill
the student’s needs than the num-
ber currently being offered.

“There are few electives offered
and that doesn’t allow the student
to concentrate on specific areas of
interest. This circulates back to the
limit of appropriate courses. Some
particular courses may contain too
much theoretical material and not
enough hands-on-training.

“A lower teacher to student ratio
would be more beneficial to the
students.”

John Shouse Electrical Engineering

“I felt the design of the course
curriculum was good, except it
could have been better in the un-
derclassmen courses. Sometimes
problems existed in specific courses
in that they became too redundant,
especially when the concepts pre-
sented became boring to the stu-
dent. I believe that there should be
a non-standardization of course
curriculum and teachers should be
able to teach different material for
the same course.

“The teachers were most effec-
tive in the upper division courses
while least effective in the lower
division courses. Some teachers
need to stimulate students better in
the classrooms and studies and try
to establish a better rapport with
them.

“I like the broad base of course
curriculum in the beginning of the
student’s education, and the
branching out to specific areas lat-
er. This background develops good
self confidence building.”

(Not Pictured are David Wilkerson
and Cheryl Cott.)
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Thought Gallery

by Jean Babcock

4 |
A jiﬁ_‘lrﬁr' =
BT JH“L_I =
_L_Ll__]:};tl_l -‘1’— _ _J—’IJH__

’ — 1
e LAl
LA I[ T FT
TS TA sl =
— L7 L
B nll __jr rr.j‘_. ;Jl
— —LL . rrTlﬁ—l_ ‘J_Jr—

SHAMROCK



22

I MAPE ITW

! .Seanch,‘,\j So Lor\j'

The C. W. Nofsinger Company

Petroleum; Chemical, Gasoline
From Coal and Petrochemical:
Engineering and Economics

Procurement and Supervision

7

GEORGE BUTLER ASSOCIATES
CONSULTING ENGINEERS
LANDSCAPE ARCHITECTS / PLANNERS

Public Utility Engineering
Electric Power

Water Supply

Pollution Control
Community Planning
Studie’s and Reports

Black & Veatch
Consulting Engineers

1500 Meadow Lake Pkwy.
Kansas City, Mo.

Denver San Francisco
Dallas New York
Orlando Washington, D.C.

307 E. 63rd St P.O. Bex 7239 15 W 10TH ST / KANSAS CITY / MO 64105
Kensas City, Me. Ph. (816) 363-1460 TELEPHONE 816/421-1300
NGINEERING | | Bes&
7 onne
Enginicers Architects Consultants
Consulting Engineers lond Surveyors

Sewer - Water - Roads - Subdivisions
Testing Laboratory
Soils - Concrete - Water- Wastewater - Air

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

HOWARD NEEDLES
TAMMEN & BERGENDOFF

HNTB

ARCHITECTS ENGINEERS PLANNERS
OFFICES IN PRINCIPAL US. CITIES &
OVERSEAS 1805GRAND AVE. . KANSAS
CITY, MO. 64108 PH: 816 474-4900

Complete Architectural
&

Engineering Services

816 333 4375
P.0. Box 173 Kansas City, Missouri 64141

MISSOURI












University Libraries
University of Missouri

Digitization Information Page

Local identifier Shamrock1979-82

Source information

Format Book
Content type Text / Text with images
Source ID 010-010218855

Notes Pages yellowed by age
Many of the issue covers have a University of Missouri stamp on them
Handwritten annotations in:

Capture information

Date captured February 2021

Scanner manufacturer Fujitsu

Scanner model fi-7460

Scanning system software ScandAll Prov. 2.1.5 Premium
Optical resolution 600 dpi

Color settings 24 bit color

File types tiff

Notes

Derivatives - Access copy

Compression Tiff: LZW compression

Editing software Adobe Photoshop CC

Resolution 600 dpi

Color color (for color images) & grayscale
File types tiff

Notes Images cropped, straightened, brightened



	Shamrock1980-October‎
	Shamrock1980-December
	Shamrock1981-February
	Shamrock1981-April
	Barcode page for Shamrock-Volume1979-1982
	Digitization Spec

