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Q. Graduating? What next?

A. Put your Engineering Degree to work

in a technical sales career with Power/mation’

Power/, mation:

®

Automation Technology Since 1961

With offices located throughout the Midwest, we offer the best technical sales
opportunities for the new graduate!

We offer one of the best comprehensive training programs designed specifically for you.

Our program includes...

Product Training
Attend a variety of factory schools and vendor training seminars.
Work with several of our primary manufacturers and their application engineering staf. i
Learn the skills necessary for application problem solving. |

Business Operation Overview
Understand the automation distribution industry and how the overall business operates.
Spend time working in each operation area.

Sales Development Training
Utilize our mentoring system with our experienced sales representatives.
Learn the basics of sales call planning, customer needs analysis, quote preparation and
account management.

Explore an opportunity to realize your goals and achieve financial rewards!

For more information send your resume with an introductory letter to:

Power/mation division, inc.®
W238 N1690 Rockwood Drive
Waukesha, WI 53188
Susan Muenter
800/242-2060
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Editorial

Women in Engineering

" eally, we're tired of the aston-

Rishment produced when our
answer to the old question, ‘and what
course are you in?’ is engineering. The
civil answer we give to this simple
question usually brings forth a num-
ber of comments from ‘Are you try-
ing to take a man’s place?’ to ‘That’s
one way to get a man.” ...we are inter-
ested in engineering and have hopes
of becoming engineers.” This quote
came from the article “Women in En-
gineering: We're Here to Stay, Better
Make the Most of It” written by Dor-
othy Miller for the August 1944 Wis-
consin Engineer.

Despite the changing times, women in
engineering today often hear some of
the same comments. I know I've
recieved strange looks when [ state
that I'm going into geological engi-
neering. It’s frustrating that engineer-
ing is still considered a “man’s” career.
Somehow, people believe that women
aren’t as good at math and science. I
think this belief is absurd. Women are
gaining numbers in engineering. More
women are getting involved in orga-
nizations on the engineering campus.

Who was the first woman engineer?
Looking at history, one might say that
the first woman engineer was the
Egyptian goddess Isis, the deity of sci-
ence. Legend says that Isis’ math-
ematical genius was the key to the
founding of Carthage. Another early
woman engineer was Hypatia. She
lived around 370 AD, and was killed
by Cyril, Patriarch of Alexandria, for
being an engineer.

Women engineers at the University of
Wisconsin - Madison seemed scarce in
the past. Emily Hahn was among the
first women engineers to graduate
from Madison. Hahn graduated in
1926 with a mining degree. A profes-
sor at Customs College in Shanghai,
China, Hahn wrote in her free time.

June Hartnell became the editor of the
Wisconsin Engineer in August 1944.
Three other women joined Hartnell on
the staff of the Wisconsin Engineer,
including Dorothy Miller who wrote
the article “Women in Engineering:
We're Here to Stay, Better Make the
Most of It.”

The 1940s was the time for women to
be involved in engineering. The im-
pact of WW.II on the work force left
gaps in technology driven fields. A
September 1943 issue of the Wiscon-
sin Engineer contained the article “The
Gals Invade the Engineering School”
written by Lou Niles. The article con-
sisted of interviews with ten women
who were enrolled in the College of
Engineering at UW- Madison. Eight of
the ten were given scholarships by
Pratt and Whitney in order to learn
how to design and construct airplanes.
None of the eight women had been in
engineering previous to their accep-
tance of the scholarship. Some were
math and chemistry majors, but oth-
ers had degrees in English, psychol-
ogy, and journalism. The consensus
among the women was that they
would be engineers until the war was
over. When the men returned, they
would either find other work or be-
come housewives. The remaining two
women were enrolled originally as
engineers and had the intentions to
make engineering a career. The predic-
tions of the women not remaining as
engineers were evident in the 1950s.
Only three women were on Madison’s
engineering campus in 1952.

Women in engineering had to over-
come many obstacles. Discrimination
faced them along the way as estab-
lished stereotypes made their ambi-
tion seem strange. “ Answer to Women
in Engineering” was written by John
Hommes for the December 1944 issue
of the Wisconsin Engineer as a re-
sponse to Dorothy Miller’s article. The

article re-
flects the
sexist views
toward
women engineers. Hommes stated
that women may have the potential to
become engineers, but they shouldn't.
His reason being included that most
men wanted a “good, truly feminine,
type of wife” and that no one, not even
amale, could handle a full-time job as
an engineer and take care of the house-
hold and children. He followed this
last comment with “It is too much to
be expected of any human (or are
women engineers human?).”

More recently, discrimination against
women in engineering occurred De-
cember 6, 1989, at the University of
Montreal’s school of engineering
when fourteen women engineering
students were murdered by one gun-
man. The killer had told them that they
were feminists, he hated feminists and
that was why he was there.

Discrimination isn't as evident today
as it was in the past. The number of
women in engineering is growing each
year as more girls in high school are
encouraged in math and science. It's
getting better, but with only 17% of the
engineering students at the University
of Wisconsin - Madison being women,
there’s room for continued growth. I
always wonder where all the women
engineers are when I'm working in
Computer Aided Engineering (CAE)
surrounded by men.

Women in engineering have had a
long history of struggle and sacrifice.
Today, I feel grateful to all the Dorothy
Millers who succeeded in engineering
and proved that women can be engi-
neers. Women can succeed in science
and technology, a so called man’s field.

Author Bio: Jennifer Schultz is a
sophomore in Geological Engineering.
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Time and Motion Studies:
A Little Piece of Industrial
Engineering

Diana Zeller

Say you are stuffing cards into en-
velopes for the holidays. You have
several piles of letters, and several
boxes of envelopes (you really have a
lot of friends). Chances are good that
after the first several envelopes you
will develop a routine that cuts down
on the amount of time it takes to do
this task. You would have just con-
ducted an informal time and motion
study.

The motions you go through are bro-
ken down into categories and subcat-
egories. The main categories may be
finishing a box of envelopes and fin-
ishing a pile of cards. A subcategory
could be stuffing one envelope. An-
other subcategory could be the list of
motions associated with stuffing each
envelope, such as grabbing the enve-
lope, grabbing the card, stuffing the
card into the envelope, licking the en-
velope shut and setting the envelope
aside. The engineer doing the time and
motion study would write these cat-
egories out in the order you do them
and find the time it takes to complete
each motion.

A Little History...

These studies have been done since the
early 1930’s. Frank and Lillian Gilbreth
were among the first to use time and
motion studies. They have become fa-
mous for how efficient they could be,
even while raising twelve children.
Frank even went so far as to post
French lessons on the bathroom wall
so his kids would make better use of
their time.

The Gilbreths performed time and mo-
tion studies with surgeons back in the
days when doctors looked for their in-
struments on a tray before picking up
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Sensors measure the amount of force the man's arm is exerting.

the needed object. The time and mo-
tion study showed that the surgeons
spent as much time looking at their
trays as they did operating on their
patients. This study led to the way
operating rooms function today, with
a surgeon looking only at the patient
and an assistant handing over the in-
struments.

In World War 1I, technology was be-
coming more and more complex. Ma-
chines were built with all of the nec-
essary controls, but the human ele-
ment was often overlooked or overes-
timated. In other words, people could
not handle the equipment because the
controls were not well suited for them.
This provided the incentive for the
modern idea of trying to fit the work-
station to the person, instead of try-
ing to make the person conform to the
workstation.

Now, time and motion studies have
moved to the area of ergonomics,
where discrete motions of the indi-

vidual are studied in the hopes of al-
leviating any stress or discomfort as-
sociated with the job.

Different Tools Used

Generally, the engineer doing the time
and motion study would like to know
what posture the joints are in during
the various phases of the job. We will
stick to the hand and arm for discus-
sion, but remember that these are not
the only areas that can be measured.

A tool that can measure the exact
angles of the joints over time is an
electrogoniometer. An electrogoniometer
is an electronic spring, placed at the
joint, which measures and constantly
records the amount of bending or
twisting. This is a great aid for show-
ing what postures are achieved most
often and which are held for long pe-
riods of time. While you are stuffing
your envelopes, electrogoniometers
can be attached at your elbow, shoul-
der and wrist.

continued on page 8
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How Sweet It Is!!!

Matthew Vokoun

Good shots and bad shots: every
tennis player knows exactly how
they feel. Whether you are a finalist
at the U.S. Open or a weekend war-
rior with your dusty racket and neon
tennis balls, we all know the solid and
clean feeling left by a good shot and
the intense jolts, vibrations and pain
left by a bad shot. A good-feeling shot
happens when the ball hits one of the
sweet spots of a tennis racket. A sweet
spot is commonly defined as the place
on the string bed that delivers suffi-
cient power, consistent ball control
and the least shock and vibration. In
other words, the ball leaves the racket
with the speed anticipated, it goes
where it’s expected to go, the racket
doesn’t jolt or vibrate your hand and
arm and the shot feels smooth, effort-
less and true.

A tennis racket has three sweet spots,
each of which measures a different
physical characteristic of the racket.
The first sweet spot is called the cen-
ter of percussion (COP), and it is where
the initial shock to your hand is at a
minimum. The second sweet spot is
the node of the racket’s vibration
(NODE), and it is where the uncom-
fortable vibration that your hand and
arm feel is at a minimum. The third
sweet spot is the maximum coefficient
of restitution (COR), and it is where the
ball rebounds from the strings with
maximum speed or power. Figure 1
shows the three sweet spots in their
typical positions on the face of a ten-
nis racket.

Sweet Spot 1: The Center of Percus-
sion. The first sweet spot is called the
center of percussion (COP). When the
ball strikes the COP, the initial shock

shot.

or jolt to your hand is at a minimum.
The impulse created when the ball
hits the racket at the COP causes no
reaction at the handle. In other words,
the translational and rotational mo-
tion of the handle cancel each other
when the COP is hit.

A tennis racket recoils to conserve
momentum when it is hit by a ball.
The racket translates or moves lin-
early to conserve linear momentum
and rotates to conserve angular mo-
mentum. The translational motion is
in the direction of the ball’s move-
ment before it hit the racket, and the
rotational motion is in the direction
of the ball’s rebound. There is then
one point on the handle where these
two motions exactly cancel each other.
The racket tends to pivot about this
point and not move, so your arm
would feel no shock or impulse if you
were holding the handle at this point.

As this student prepares to fire, racquet characteristics influence his

Source: Raechell Thuot

Relative to your hand, the handle has
no motion. The COP is defined as the
point on the racket face where the ball
hits when the two motions of this
point on the handle cancel.

There is no shock or force on your
hand when the ball hits the COP. If
the ball doesn’t hit the COP, there will
be an initial net force on your hand.
The racket will try to pull itself out of
your hand if the ball hits the face far-
ther away from your hand than from
the COP. If the ball hits closer to your
hand than to the COP, the racket will
push into the palm of your hand.

Sweet Spot 2: Node of the Racket’s
Vibration. The second sweet spot is
called the node of the racket’s vibra-
tion (NODE). When the ball strikes
the NODE, the uncomfortable vibra-
tion you feel in your arm and hand is
at a minimum. The point at which the

WISC_QNSIN
ENGINEER



1. COP

(minimum initial shock)

(minimum vibration)

3. Maximum COR

2. NODE

(most power)

Figure 1. The three sweet spots of a tennis racket. The center of percussion (COP), node of the racket's
vibration (NODE), and maximum coefficient of restitution (COR) are shown in their typical positions on the

face of a tennis racket [Brody, 1987].

handle is being held does not vibrate
or oscillate when the NODE is hit.

A tennis racket deforms from the im-
pact of a ball and then begins to vi-
brate for a short period of time. The
higher-frequency modes of this vibra-
tion feel uncomfortable and undesir-
able to most people. The vibration
leads to loss of control, fatigue and an
unsatisfactory feeling after the ball is
hit. There is one impact point on the
racket face, however, where this vi-
bration is not produced in the handle.
This point is defined as the node of
the racket’s vibration. The farther the
ball hits from this spot, the greater the
vibration.

When the ball hits the NODE, the re-
sulting vibration is smooth and feels
good to your hand. When the ball
misses the NODE, the resulting vibra-
tion is harsh and jagged and feels un-
pleasant to your hand. Also, the forces
transmitted to your hand by the
racket’s vibration are much larger
when the ball doesn’t hit the NODE
[Brody, 1987].

Sweet Spot 3: Maximum Coefficient
of Restitution. The third sweet spot
is called the maximum coefficient of
restitution (COR). When the ball
strikes the maximum COR, the ball
rebounds from the racket with maxi-
mum speed. You get the most power

in your shot when you hit the ball at
the maximum COR.

The COR is defined as the ratio of the
rebound speed of the ball to the inci-
dent speed of the ball.

The greater the coefficient of restitu-
tion, the greater the speed of the ball
as it leaves the racket strings. Thus,

rebound ball speed

COR =
incident ball speed

the maximum COR means the maxi-
mum rebound speed. Therefore, the
ball will leave the strings fastest when
it hits the maximum COR. Most ten-
nis rackets have a maximum COR
value between 0.55 and 0.6 [Brody,
1987].

The three sweet spots of a tennis
racket are usually found at separate
locations on the face of the racket. It
is impossible to hit all three at the
same time. However, each sweet spot
has an area around it, called a sweet
zone, where you still get a large por-
tion of the sweet spot’s benefits. These
areas are what most racket manufac-
turers advertise as the “sweet spot.”
It is then possible for the ball to hit a
point on the racket that lies in all three
sweet zones, giving you the benefits
of each sweet spot: minimum initial
shock to your hand (COP), minimum
vibration in your hand and arm

A tennis racket has three
sweet spots, each of
which measures a
different physical
characteristic of the
racket

(NODE) and maximum ball rebound
speed(COR). Good tennis players are
very aware of the approximate loca-
tion of these three sweet spots on their
rackets, and they use the sweet spots
to their advantage. So, next time you
are playing tennis and you feel a won-
derful or horrible shot, you will know
exactly why the shot feels the way it
does. But don’t ponder this reasoning
for too long, because that tennis ball
is likely to come right back at you for
yet another chance to study and mas-
ter the use of the three sweet spots of
your tennis racket.

References:

Brody, Howard, Tennis Science for Tennis
Players (Philadelphia: University of
Pennsylvania Press, 1987).

Author Bio: Matthew Vokoun is a se-
nior in chemical engineering pursuing
his Technical Communications Certifi-
cate. He has only two things to say:
Jobu is the all-knowing, and watch out
for Badgerball in 1996-97.

NOVEMBER 1996

5

Source: John Marmet



Asbestos:
Natural (air) Borne Killers

Rob Nelson

For anyone passing through Engi-
neering Hall today, the massive re-
modeling projects taking place are
obvious. The causes of alarm for stu-
dents range from having to avoid cer-
tain hallways, to the shuffling of class-
rooms to inconvenient locations, to
concerns of falling objects and wires.
Less obvious is the question of
whether students should be concerned
about the possibility of airborne asbes-
tos strewn into the air from all this
construction?

Asbestos is contained in more than
3,000 products today, including heat
and acoustic insulation, fireproofing,
roofing and flooring. Since the 1890’s,
asbestos has been utilized in many
products for its intrinsic properties of
fire resistance, heat resistance and
strength. Not until much later was the

Asbestos is
contained in more
than 3,000 products
today, including heat
and acoustic
insulation,
fireproofing, roofing
and flooring

public made aware of its health haz-
ards. Many of the most harmful uses
of asbestos were banned during the
1970s, starting with the ban on spray-
ing in 1973. However, it wasn't until
1990 that the production of asbestos-
containing materials for home con-

one of many on campus.

struction was set to be banned in three
stages during a seven year period.

So what exactly is asbestos? Asbestos
is a naturally occurring mineral with
a unique crystal development that is
extremely aerodynamic and poses its
largest threat when airborne. Asbes-
tos comes in two distinct forms, ser-
pentine and amphibole. Amphibole
has a chain-like structure and serpen-
tine a sheet-like structure. The am-
phibole group includes five types of
minerals, while the serpentine group
contains only one, chrysotile. Chryso-
tile is the most important because it
makes up approximately 90-95% of the
asbestos contained in buildings in the
US. These six types of minerals are
found throughout the world and are
still mined in a number of countries.

The negative health affects of asbes-
tos exposure are well documented and
linked to long-term occupational ex-
posure and animal testing. While the

An example of pipes from Engineering Hall that contain asbestos. Just

Source: Raechell Thuot

Environmental Protection Agency
(EPA) concludes that there is no safe
level of exposure to asbestos fibers, the
Occupational Safety and Health Ad-
ministration (OSHA) allows an expo-
sure of 0.1 fibers per cubic centimeter.

Three main diseases may occur from
exposure to asbestos, including
asbestosis, mesothelioma, and lung
cancer. Asbestosis is a scarring of the
lung tissue. In this disease, bundles of
asbestos fibers become lodged in the
lungs and break down into smaller and
smaller fibers, with the scarring con-
tinuing even after exposure has
stopped. It progresses slowly, making
it harder for the victim to breathe and
having a latency period of 15-30 years
before the effects of this deadly disease
become known. Mesothelioma, an oth-
erwise rare form of cancer of the lin-
ing of the chest and abdomen can also
occur. It has a longer latency period,
30-40 years, and is almost always fa-
tal. The last main disease caused by

0
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asbestos is lung cancer. This disease
results in a malignant tumor of the
bronchi covering and has a latency
period of 20-30 years. In addition,
smoking in combination with asbes-
tos exposure makes one extremely sus-
ceptible to lung cancer.

It is the responsibility of the depart-
ment of General Safety of UW-Madi-
son to inspect potentially hazardous
sites. Douglas Smith, MS, the Ad-
vanced Environmental Health Special-
ist of General Safety has a masters de-
gree in occupational safety from the
University of Wisconsin - Whitewater.
Smith worked in industry for three
years before coming to UW-Madison
where he has been a safety specialist
for the past ten years. Smith says,
“We’'ve done a number of surveys,
primarily prior to construction as a
part of the remodeling [to Engineer-
ing Hall].” The surveys are done dur-
ing the remodeling projects by two
people from the safety department
who do insulation removal. In addi-
tion, independent contractors are
hired. Twelve to fifteen people are on
contract every day to remove asbes-
tos from around campus. The cost of
this is around $20.00/linear foot of
pipe insulation and $12.00/square foot
of ceiling tile. Before starting remod-
eling, the asbestos containing materi-
als must be removed. “They will in-
stitute a number of controls. [They
use] negative air pressure via an en-
closure so that nothing escapes the
work area to another part of the build-
ing, and even at that, they do it wet to
keep the dust down inside the contain-
ment, ” Smith says.

A lot of asbestos is contained in Engi-
neering Hall — in the floor tiles, ceil-
ing, pipe insulation, etc.. So what is the
University doing to prevent this from
becoming a hazard? The policy of the
University is to leave the asbestos in-
tact unless remodeling or major struc-
tural changes are done near the area.
This policy is widely recommended in
industry because the removal of asbes-
tos is often more dangerous than leav-
ing it intact. Removing the asbestos

eral Safety can go make a
repair or conduct a re-
moval. The call should be
made immediately and
the area evacuated, as
only small amounts of as-
bestos, once airborne, can
be harmful.

However, with proper
maintenance, there is no
cause for alarm. “Many
years ago, we took a num-
ber of samples in various
buildings where we knew
there were asbestos prod-
ucts, and they came back
at background levels, so
we don't expect, under
ordinary circumstances, to
have any elevated levels,”

Source: Raeéhell Thuot

Douglas Smith, MS, Advanced Environmental
Health Specialist of General Safety,
discusses the safety of asbestos.

should only be done as a last resort.
However, in remodeling, the danger
in exposing asbestos is greater than the
danger caused by removing it. There-
fore, it is then removed. Smith warns
however, that students and faculty
should always be aware that holes or
tears can develop in the pipe insula-
tion or ceiling tile. If holes or tears in
insulation are noticed, the Central
Answering Service for the Physical
Plant (CARS) should be called so Gen-

Smith says. With this in
mind, we can all rest more
easily. However, the dis-
eases caused by asbestos
are very serious, and the
asbestos contained in our school is
something we have to live with.

Author Bio: Rob Nelson is an ECE
Senior who is looking toward this year
with frustration. He doesn’t graduate
until Dec ‘97 and after seeking a sum-
mer internship at Career Connections,
he turned away with much disgust at
the competition to get a job with one
of the “Big Names”.

Princeton House

The Residence Hall That Suits Your Style...
Spacious, furnished rooms
Comfortable, friendly atmosphere
Flexible meal plans available
Games Room, Fitness Center
Computer Lab and Free Tutors!!!

Only 2 blocks from Engineering School
1815 University Avenue
608-231-2712
1-800-833-6099
Call Today for Your Free Brochure
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continued from pg. 3

Adifferent tool is available for directly
measuring forces that the muscles ex-
ert. Conductive polymer sensors are
attached to muscles at various loca-
tions to electronically measure the
amount of force exerted at any given
time. The engineer could stick these
onto your arm to measure the force
you exert while stuffing the envelopes.

Both these tools can be used in combi-
nation with a computer system aided
by a VCR. The sensors can be placed
on the arm, and a VCR can videotape
the activity at the same time. In this
way, the data can be analyzed later
instead of while it is happening.

Why would you want to do the work
later? Picture someone trying to fran-
tically write down the activities you
are doing, and recording the exact time
it takes to do them while you are stuff-
ing the envelopes. It would be diffi-
cult or impossible. Taping the activity
allows it to be viewed later, at a slower
speed, and with the ability to pause to
collect data. Also, it is much more ac-
curate than real life because the times
can be taken from the VCR counter.

Why do a Time and Motion Study?

People at work experience physical
stress related to repetitive manual jobs,
such as stuffing envelopes. The prob-
lems experienced are caused by the
repetitive motions, uncomfortable
postures that must be achieved and
held for a long period of time and hav-
ing to grasp something too forcefully.
The time and motion study can find
out how much physical stress work-
ers are exerting so it can be controlled.

What are These Problems?

The physical stress workers experi-
ence has many symptoms. In general,
the workers’ productivity will decline,
meaning they will be working more
slowly, they will produce lower qual-
ity work and they will be more uncom-
fortable, more unhappy, and will ex-
perience more injuries.

To break these problems down even
further, employers as well as workers
themselves would benefit greatly from
a time and motion study. The workers
want to reduce the amount of physi-
cal stress they exert because it can
cause temporary or permanent dam-
age to their bodies. At first, they will
feel their muscles beginning to get
tired. Soon they will find that they
can’t feel their overworked muscle as
easily as before. Then, they may lose
the strength and dexterity of their
joint, and finally, they may experience
either temporary or permanent im-
pairment of motor control.

Employers also have good reasons for
wanting to reduce the amount of
physical stress that their workers ex-
perience. First, they will have to pay
higher medical bills and more
worker’s compensation. Secondly,
they will find that the workers are
moving more slowly which causes
lower productivity, and finally there
will be more time that the workers are
not at their jobs, in addition to the fact
that some employers do
not like to see their

How Can These Problems be Solved?
Workstations can be redesigned with
more attention given to the human
worker and his or her physical limita-
tions. This can be done by physically
redesigning the station (lowering a
table, redesigning tools, relocating the
various components of the worksta-
tion), or by changing such things as
when and for how long workers are
allowed to rest.

How does one know how to make
good modifications? The changes have
to occur in the right areas (perhaps
lowering a table wouldn’t help but
scheduling rest breaks would) and in
the right amounts (since it is impos-
sible to just give workers the maxi-
mum amount of time conceivable for
resting). You should know by now that
a solution to this question is to con-
ducta time and motion study to evalu-
ate the situation.

Author Bio: Diana Zeller is a senior
in Industrial Engineering, and works in
the Cumulative Trauma Disorders Lab.

workers suffering!

Where Do These Prob-
lems Come From?

Problems are caused by
the fact that worksta-
tions are not designed
specifically for the hu-
man being. There is a
gap between what the
station requires and
what the human is
physically capable of
doing. More specifically,
if a person can do the
work, but develops
physical problems, that
station was not designed
specifically for his or her
needs. Usually, the sta-
tion is designed more for
the flow of parts through
the station, and tries to in-
corporate humans as second-
ary characteristics.
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Spotlight on
Technical Careers

Source: Engineering Publications

T above high school guidance counselors play a key role in helping seniors decide which courses to take
to prepare them for the path of life they choose to follow upon graduation.
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Welcome!!

Iﬂ the grand scheme of things, education is a modern
invention. Thus, fascination with “What’s your major?”
is common today, but was nonexistent in Shakespeare’s
time. Only relatively recently on the cosmic calendar (10,000
years ago) did agriculture develop. Then some people
could divert their efforts to being unproductive while they
learned something else besides hunting and gathering, such
as being a merchant, scribe or religious leader.

Therefore, I don’t imagine the Hittites or ancient Egyptians,
for example, really had much concefnifor career educa-

tion. In fact, the same could be said for us all untll p@rhgps
-*‘,Qleﬁi‘nmg»(mch of 1tﬁevoted to keeping current on career
- aOPIB@I?EUﬂIiIE‘GE) ]nst"tgg be able to hold down a decent job.

a century after the Industrial Revolution, When technol-
ogy led to more efficient agriculture, and then (;0 largenum-
bers of artisans, builders, craftsman, scholars, healers, en-.
gineers and even professors.

;\ “M.ﬁ,
L

Today, only 5% of Americans areneeded E@ ?eea*the rest of
us, the 95% who have to think hard about howwg’qan con-
tribute to society and at the same time earna ”ffiﬁ% Engi-
neering is the education and career that }fuss mﬁgazme is
founded upon. It is that which bright hlgh seh@?l‘stii‘ctepts
are told to pursue if they like math and ¢ science. t{eﬁ,& i-

neering is just one of the cluster of careers relating to tech-

i }\.ﬁi‘ﬁ
nology. L

i ovwmss‘s@
&«&-%’5‘

The point of this special issue on technical careers is
plore the whole realm of possibilities open now, and in m»
future, which we can count on to be increasingly teékm

I hope the issue informs as it raises an inescapab! é-}?éﬁﬁw

commitment to
learning (and his
facility for learn-
ing gained
through his engi-
neering educa-
tion) made his
mastery of the
new communication technology a possibility.

Donald Woolston, Den of
Pre-Engineering

" Such is the future: fbrmal education will last longer and be

g

“more intense, bit everyone will have to commit to life-long

gl _ The era of high-pay, low-skill jobs seems to have ended, a
little less than 25 years ago, not coincidentally.

AR ey
%;Mv%*weww ’gwi@&
This speciil%ﬁs%ifegﬁmmeﬁtgrowth of a sinister-sounding
Wisconsin-based gaixgzaglonal effort called “Project X: Ex-

changg@f*ﬁ%@%ﬁéﬁoﬁ on Technical Careers.” As head of

e

that p;mjééﬁéﬁf e 1992, T am pleased to have helped guid-

S e i

anqﬁ;@@mﬁl&%@ﬂhﬁ teachers across the state appreciate
the&mg.r c,g;gf technology in their students future, and

égﬁ@ggéé in the range of opportunities from technical

,=3$ o

- mz;x W@x&efg@ps to graduate degrees in engineering and
-5

sissue captures many of the themes that Project

- :Mi@vg q@ed the importance of career planning; respect

fi chnicians and all skilled workers in the world of tech-
‘Ip ”}@, and the changing world of work, where apprecxa—
tion of@;%dwersuy, team skills and communication are as im-

dox. As society becomes more influenced by tgg:himﬁégywm ﬁa@gq%gomputerskﬂls

(Think of it! The microchip just turned 25 years old!), ted
nical education will become more complex, an& th@ ﬁéﬁgg
of specialization will broaden each year. At th?

as the rate of technical change itself acceﬂéfétef; EG%&?
i ik
between our formal education and outr requfme | on-the-

ik

job skills will widen. I recently heard a UW- -Madison e engi-
nLerg, grad give an eloquent talk about his S career as a

major Internet service provider.” g thgve*frié,‘ﬁé one I
knew growing up had that as a cafeer‘jplza;i Did that engi-
neering graduate feel he had made a mistake by majoring

in mechanical engineering? Not at all, but only a long-range

%ymg@%%Qw“g
LS N

«“ﬁ‘
L

- My College

e*@f _Engineering colleagues Bonnie Schmidt and

ne, * . %]M@amﬁei along with our collaborators at Madison Area

Fﬂge, join me in thanking the National Sci-
en@é mﬁ@aﬁg& for the generous funding for the project
(Gfé@ ﬁgﬁ@&f&ﬂ%& 000), and the Wisconsin Engineer
st aff‘fﬁr’?g’g@lymg their talent and enthusiasm to

.

-
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-
R

-Donald ng‘!ﬁé@),gﬁeamaf Pre-Engineering

S
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Training for a Technical Career:
How to Know Where to Go

Making career choices can be diff-
icult. Before you can even think
about choosing a specific career, how-
ever, you need to decide how you're
going to finish the rest of your educa-
tion. Should you go to a technical
school or a college? What's the differ-
ence between the two? More impor-
tantly, which is going to serve your
needs the best?

For some of us the choice is simple.
Obviously if you want to be a doctor,
you're going to have to go to a uni-
versity or college for several years.
However, for many people, the deci-
sion justisn’t that easy. There are many
technical fields in which one could be
trained at either a technical school or
at a university. And then again, some
people do both, either by choice or
because that’s just the way things
work out.

fields she might be happy working in.
Her scores indicated that she had
strong math and science skills, and her
guidance counselor suggested that she
pursue a degree from a technical
school. Carol recalls, “For whatever
reason, he discouraged me from think-
ing about going to a college, but he did
encourage me to go on to a trade
school.”

Carol went to visit the Hennepin Tech-
nical College in Brooklyn Park, MN, a
suburb of Minneapolis. She liked what
she saw there and decided to giveita
try. Carol enrolled in a two year accel-
erated program, which means that she
didn't get Holidays or summer breaks,
and in 1985 she graduated with an
Associates degree in Metallurgical
Powder Metallurgy and started work-
ing for SSI Technologies, Inc. in
Janesville, WI.

There are many differences between the
programs offered by a technical school and
those offered by a college

Carol Schmidt is senior who will be
graduating this December 1996 from
the College of Engineering (University
of Wisconsin) with a degree in Metal-
lurgical engineering. Carol is not your
typical engineering student though.
She didn’t come to Madison right out
of high school as the vast majority of
us do. First, Carol obtained a degree
from a two year technical school.

Like many people, when Carol was a
senior in high school, she didn’t know
exactly what she wanted to do with
her life. She spoke with her high school
guidance counselor and took an apti-
tude interest test to see which types of

After working for a year and a half,
Carol decided to go back to school
part-time. She enrolled at the UW.
Center in Janesville, WI, where she
took classes for a number of years
while working full time at SSI. Carol
went back to school because she felt
she didn’t know enough about what
she was doing. She had many skills
and was able to do her job well, but
she wanted to know why she was do-
ing the things she did and how the
processes that she was using really
worked. She felt she didn’t know the
internal mechanisms and reasoning
behind the work she did. As
Carol put it, “I went back to

Carol Schmidt has much
experience with both universities
and technical schools.

school on a quest for knowledge.”

After several years of both going to
school and working in Janesville,
Carol came to the point where, in or-
der to finish her degree, she needed
to take classes at the College of Engi-
neering here at U W.-Madison. She
quit her job and became a full-time stu-
dent. Carol’s hard work has paid off.
In December of 1996, she will gradu-
ate with a bachelor’s degree in
metalurgical engineering,

Carol has found that there are many
differences between the programs of-
fered by a technical school and those
offered by a college. She stated that the
program she was in at Hennepin Tech-
nical College was much more indus-
try-oriented. She received a great deal
of hands-on experience there. So much
so0, that Carol didn’t need extensive job
training once she started working in
the powder metal field. On the other
hand, her schooling at the University
of Wisconsin has been more theoreti-

continued on page 13
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The Best One or Two Years
of Your Life

You’re a senior in high school and
need to make a decision about
how your life will proceed after you
graduate. “Total control, FINALLY!
Wait a minute, now that it’s all up to
me, 1 don’t know what I want. Before
I thought the guidance counselors
were a nuisance, always telling me
what I needed to get done to graduate
and move on to whatever may come
next. Now [ wish they were here to tell
me exactly what it is I really want to
do with the rest of my life! Augh!!”
Most of us have had feelings similar
to these when faced with the realiza-
tion that the rest of our life depends
upon the career decisions that we
make today.

Melainie Kuzmanovic, a guidance
counselor at Oak Creek High School,
stated that “Eighty percent of jobs in
the market today require more than a
high school diploma and less than a
4-year degree (Dept. of Labor and Sta-
tistics).” What falls between a high
school education and a traditional 4-
year eucation? The answer is techni-

TR,

i i

program will provide a typical picture
of life at a technical school.

Gary Gade of MATC is the Program
Director of Graphic Arts for the tech-
nical and industrial department. He
stated there are no rigid requirements
for admittance into this program. A
high school diploma and an eagerness
to learn is all you need to succeed.

The semesters are eighteen weeks with
the first semester start-

A degree from a technical
college satisfies the
requirements for a large
percentage of the job market

ing one week before la-
bor day. Class sessions
run from one to four
hours with no more
than twenty students.
Because of the small
class sizes, there is

cal colleges like Madison Area Tech-
nical College (MATC). These schools
offer one and two year degrees. A de-
gree from a technical college satisfies
the requirements for a large percent-
age of the job market.

Graphic arts is one program available
at techincal colleges. Though schools
offer many programs, looking at this

ample opportunity for
the student to get individual time with
the professor. The MATC professors
are certified by the same agency that
certifies the UW-Madison professors.

The price of attendance is well worth
the quality of education the students
will receive according to Gade. There
is an application processing fee of $25
and a charge of $51.20 per credit. Be-

The College for
Careers

Madison Area
2 Technical College

B

sides the cost covering class time, there
are other services available. “Getting
the students to attend our institution
is only a fraction of our job. The real
test is to make sure they are happy
here so they will stay,” said Gade. In
order to achieve this there is a career
counseling service as well as a pro-
gram called lifetime placement. Life-
time placement is a service that prom-
ises to help graduates find a job they
will enjoy. A graduate can enter the
work force and return to MATC five
years later to be placed with a differ-
ent employer. The fact that industry
actively recruits from MATC contrib-
utes immensely in the success of this
program. MATC is also very proud of
their financial aide office. There is a
very thorough booklet of information
on scholarship and other financial aide
opportunities.

For a career in graphic arts, there are
two options available. The first option
is a one year technical diploma, and
the second is a two year associate de-
gree. Some students, once they obtain
the associate degree, continue their
education and go into management.
Other graduates go straight into the

12
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work force at a print shop, trade shop
or in-plant print which could be part
of an insurance agency or hospital.

While in the graphic arts program, stu-
dents work with ten thousand square
feet of lab equipment worth over three
million dollars. Leading edge technol-
ogy is used to ensure the graduates
understand the equipment their em-
ployers will expect them to be able to
operate proficiently. For example, the
program is placing a special empha-
sis on familiarity with the electronic
pre-press. MATC keeps in close con-
tact with industry, who in turn donates
supplies and equipment to help
MATC stay current. The very strong
hands-on emphasis is a large asset to
the school as well as the students.

Once the degree is obtained the mo-
ment of truth comes - entrance into the
work force. How do MATC graduates
answer this challenge? They proudly
boast a one hundred percent place-

PROJECT X

ment for the last ten years, but that
may not mean all the graduates are
employed in the field they earned their
degree. Because print communications
is currently the second largest indus-
try there is usually between six and
eight job offers per graduate.

Since this industry is very competitive,
as well as technical, there is good op-
portunity to make money. The salary
graduates earn depends on the type
of student and the amount of effort
they apply. Graduates have entered
the work force earning from six dol-
lars per hour to thirty thousand dol-
lars per year.

So, is pursuing a degree at a technical
college right for you? Maybe. At the
very least it gives everyone one more
option to consider in the future.

Author Bio: Sara Vail is hopefully
going into Industrial Engineering at the
end of this semester.

continued from pg.11

cal and much more research-oriented.
Carol feels studying in a university
setting “brings out the true value of
engineering.”

While studying at the University has
been more enjoyable for Carol, she
stresses that the choice is a very indi-
vidual one. She believes that making
the right decision really depends on
an individual’s aspirations. If one is
interested in learning the skills and
has a desire to get out into the job mar-
ket quickly, then a technical college
would probably be a good choice. If,
instead, one really wants to learn in-
depth information about what your
doing and why, her advice would be
a university setting.

Carol has no regrets about getting
both a technical school and the Uni-
versity degree. Despite the fact that if
she had it to do over again, she would
just go straight to a University, she
does feel that she gained valuable ex-
perience from her training at the tech-
nical school. Carol feels that going to
a technical school first gave her “a
good place to start” and that she defi-
nitely has a “better appreciation of
college now.” Carol’s advice to stu-
dents trying to decide the next step in
their education is to “talk to a lot of
people, students and faculty alike, at
both technical schools and colleges.
Ask that question, ‘how did you know
this was the right place for you?"”

After graduation, Carol plans to go
into materials development. She
thinks that in a few years she may go
to graduate school to work on re-
searching an industry project, but for
now Carol is content to be counting
the days until graduation and being
done with school — again!

Author Bio: Michelle Truscott is a
senior majoring in psychology and
English. She loves her new position
as editor on the magazine and
sometimes gets so excited about it
that she falls off her chairl
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Technical Schools in Wisconsin

Blackhawk Technical College
Janesville
608-756-4121

Chippewa Valley Technical College
Eau Claire
715-833-6200

Fox Valley Technical College
Appleton
414-735-5600

Gateway Technical College
Kenosha
414-656-6900

Lakeshore Technical College
Cleveland
414-458-4183

Madison Area Technical College

Madison
608-246-6100

Medical College of Wisconsin
Milwaukee
414-257-8296

Mid-State Technical College
Wisconsin Rapids
715-423-5650

Milwaukee Area Technical College

Milwaukee
414-278-6600

Moraine Park Technical College
Fond du Lac
414-922-8611

Students can study electronics at a technical school or electrical
engineering at a University.

Source: Engineering Publications

Nicolet Area Technical College
Rhinelander
715-365-4410

Northcentral Technical College
Wausau
715-675-3331

Northeast Wisconsin Technical
College

Green Bay

414-498-5400

Southwest Wisconsin Technical
College

Fennimore

608-822-3262

Waukesha County Technical College
Pewaukee
414-691-5566

Western Wisconsin Technical College
La Crosse
608-785-9200

Wisconsin Indianhead Technical
College

Shell Lake

715-468-2815

Wisconsin School of Electronics
Madison
608-249-6611

WTISCONVSIN”
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Engineering for the 21st

Century

Society wants and demands tech-
nology. Technology has become so
much a part of everyday life that we
take for granted computers, cars and
TV dinners. Engineers of all fields
work to develop new technology or
improve technology that already ex-
ists. So what is engineering?

According to Purdue University, “En-
gineering is the professional art of ap-
plying science to the conversion of
natural resources for the benefit of
mankind.” As technology changes,
this definition may also have to
change. The American Society for En-
gineering Education (ASEE) addresses
this issue in a report titled, “Engineer-
ing Education For a Changing World.”
(October 1994)

Math skills,
knowledge of
science, logic,

problem-solving, and
good communication
skills are key to
engineering

In the ASEE report, an action plan is
presented. It states, “In today’s world
and in the future, engineering educa-
tion programs must not only teach the
fundamentals of engineering theory,
experimentation and practice, but be
relevant, attractive and connected.”
Ideally, education should be relevant
to the student for preparation in a ca-
reer and determination of continued
learning to adapt with new technol-
ogy. Engineering should be attractive
to students of diverse backgrounds

and talents. Lastly, engineering should
be connected to a broader community
to understand the needs of society.

Don Woolston, Assistant Dean of the
College of Engineering at UW-Madi-
son, also feels education needs to
change. With technology changing the
work place, education must also adapt
to prepare students to compete in this
new world. Woolston stated, “Look at
your education, not as a ticket, but as
a way to find your path of life. We’'d
like to get people off to a good start
with good skills to continue learning.”

How should students prepare for en-
gineering? Math skills, knowledge of
science, logic, problem-solving and
good communication skills are key to
engineering. For the future, ASEE feels
engineers need to have broader skills
in areas such as: team skills; commu-
nications; leadership; ethics; and un-
derstanding the societal, economic
and environmental impacts of engi-
neering. A way to reach this goal is to
promote cooperation and learning be-
tween the schools of engineering, busi-
ness and letters and sciences.

Engineering is a challenging and re-
warding career. The need for engineers
continues to grow as society demands
more technology. Education will
change with the changing technology.
Thus engineering for the 21st century
will require a desire to never stop
learning.

Author Bio: Besides proclaiming her
love of ice cream, Jennifer Schultz has
nothing else to say at this time.
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MEDICAL CAREERS...

“What choices do you have?”

G raduation is right around the cor-
ner. You are wondering what in
the world you want to do when you
‘grow’ up. You realize this could be
one of the most important decisions
you will ever make. There are so many
choices, and you are unsure of where
to begin. Well, start with your inter-
ests. If you want science and math-
ematics to play a major role in your
academic career, you could look to-
ward the medical field.

A medical career could provide you
with a stable job, rewarding experi-
ences and a knowledge of the human

A nurse can work in
many different areas,
such as obstetrics,
pediatrics,surgery,
hospitals, and
nursing homes

body. If you have already narrowed it
down to medicine, all you need to do
is look more closely at your likes and
dislikes to find the career for you.
There are several fields from which
you can chose, ranging from anesthe-
siology to x-ray technology.

LPN (Licensed Practical Nurse)
Michelle Kamenick, a LPN in an urol-
ogy clinic. Her duties include draw-
ing blood, giving injections, assessing
patients and taking their vital signs
and doing laboratory analysis. She
believes there is a large demand for
LPNs in home care, hospitals and
nursing homes.

A LPN’s education is fast paced be-
cause itis only one year long. The first
semester classes focus on written com-
munication, human body physiology,
basic nursing, infant care and the prin-
ciples of nutrition. The second semes-
ter classes focus on verbal communi-
cation, nursing through the life span,
personal relationships and govern-
mental laws.

Kamenick had known she wanted a
medical career for a long time. When
she was 18, she did not go to school
right away. When she finally went to
school, she was married and had chil-
dren, which made it difficult. Her ad-
vice is, “Go to school right away and
do not wait. It is much more difficult
with a family.”

The most difficult situation that
Kamenick faces in her job is knowing
a patient’s laboratory results and not
being able to tell them. The patients
want to know right away, but she must
tell them to wait until the doctor can
go over it in detail. Her most reward-
ing experiences were during clinical

A nurse at the Akron School of Nursing examines a patient.

training. Although it was challenging,
she loved spending time with the pa-
tients and feeling appreciated.

RN (Registered Nurse)

Margie Ross, a RN at Meriter Nursing
Home, knew she wanted to be a nurse
since the fourth grade. She said her
most rewarding experience was hav-
ing a terminal patient want only her
care.

ARN’s education is more specialized,
focusing on chemistry, biology,
anatomy, microbiology, English, psy-
chology and clinical experience. A
nurse can work in many different ar-
eas, such as obstetrics, pediatrics, sur-
gery, hospitals and nursing homes.
Ross states, “College was a wonder-
ful experience, and I most definitely
want my children to get an education.”

Although Ross would do it all over
again in a minute, there are difficult
times that go with the job. Her most
difficult time as a RN was when her
first patient passed away. She recalls
being with him during his final min-

Source: University of
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utes, holding his hand and helping
him “let go”. He called her “His An-
gel in White” right before he took his
last breath. Although this was a diffi-
cult experience for her, she loved be-
ing able to be with him at the end, and
she knew in her heart that he would
be going to a special place.

PT (Physical Therapist)

John Van Susteran, the head of the PT
Department at Lakeland Medical Cen-
ter in Elkhorn, Wisconsin, became at-
tracted to PT from a friend. APT is a
specialist of the neuromuscular skel-

son that he or she may not have the
same abilities that they once had. The
most difficult case is a spinal cord in-
jury, especially when the patient is
young. A PT must stay positive and
encourage the patient, without giving
false hope.

On the other hand, his most positive
experience is helping a person who
has been through many health practi-
tioners. Often he is the one who is fi-
nally able to help them accomplish
their goals, such as participating in
sporting activities or gardening,.

Physician Assistant is a growing
career; for every one PA, there are
eight jobs availiable

Volunteer work
experience is
critical to a PT.
The more rel-
evant the experi-
ence that is

etal system. A PT can become a ortho-
pedic or hand specialist. One can also
become proficient in burn accidents or
spinal therapy. Basically, a PT special-
izes in patients who are unable to have
movement; they also attend to burns,
wounds, injuries, disease, stroke vic-
tims, spinal cord injuries, joint replace-
ment or bad backs. In the majority of
the cases, the patients are treated with
movement therapy.

Van Susteran believes that the hard-
est thing to do is to explain to a per-

gained, the more
beneficial the education will be. Van
Susteran also says a PT needs to main-
tain his or her education. This is done
by reading journals, attending semi-
nars and establishing relationships
with one’s peer, so difficult problems
can be solved through teamwork.

Van Susteran says to be a Physical
Therapist, you need to have interests
in sports, training or geriatrics. But
most importantly, you must enjoy
working with people!

PA (Physician’s Assistant)

Bob Volk, a PA at the Federal Correc-
tional Institution, was inspired to be-
come a PA by a military captain. Volk
states that “PA Kreis took me under
his wing and taught me everything I
needed to know.” The aspect of be-
ing a PA that interested him the most
was being able to do what he loved
and still go home at night and have a
family.

A PA’s education is quite structured.
A student interested in the PA pro-
gram must apply and be accepted.
Prior to acceptance, one should take
classes in zoology, anatomy, physiol-
ogy, bimolecular chemistry, chemistry,
bacteriology, humanities and ethnic
studies.

The last year of a PA’s education is
similar to an internship. Volk’s last
year consisted of practice vascular sur-
gery, family practice, orthopedic sur-
gery, mental hospital and emergency
medicine. His degree is a Bachelor of
Science with a Certification from the
Department of Family Practice - PA
Program.

Volk’s most rewarding educational ex-
perience was in orthopedic surgery.
He says that it is extraordinary to see
an elderly person hobble in, prior to a

continued on page 23
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Never Fear,
Captain Craft Is Here!

With technology appearing eve-
rywhere, people are trying to
prepare as best they can. On the minds
of many is job acquisition. Several
people experience a basic human emo-
tion when asked about their job secu-
rity, fear.

Do not fear, CAPTAIN CRAFT is here!
There is a myth feared by all and spo-
ken of by few. It is that “machines are
taking over the future and unless you
are maintaining them, you have no job
security.” Not so! This remains a myth.
People fail to realize that there are
many career choices that will be left
virtually unscathed by those cold ro-
botic hands. As Captain Craft will
show us, careers abound for skilled
craftsmen in the fields of construction,
industrial and service industrial
trades.

Job security for skilled craftsmen has
been rated excellent by some, and with

i

good reason. A skilled craftsman is a
person with enough knowledge in his
or her field to solve problems that he
or she may be faced with. One ques-
tion that comes up is how can one tell
whether one is suited for this career.
There are actually some fundamental
areas of interest that most people in
these fields share. Some people find it
rewarding to be involved in the actual
development and production of
things.

In an apprenticeship program, you get
the chance to obtain on-the-job expe-
rience while simultaneously learning
in the classroom. While gaining expe-
rience, you are under direct supervi-
sion. The duration of the apprentice-
ship varies depending on the indi-
vidual skills you choose to master. Ap-
prenticeships can last from two years
to six years. Semester costs vary at dif-
ferent institutions, as well. Some trades
may cost an average of one hundred

A skilled craftsman is a person with enough
knowledge in his or her field to solve
problems that he or she may be faced with

After this apprentice steamfitter has mastered welding, he will continue

Once the work is done on a particular
object, craftsmen can enjoy an imme-
diate sense of gratification. An outsider
may not be able to see a difference, but
progress would have been made.

his studies in order to become a journeyman.

Wisconsin Engineer

Sour

fifty dollars per semester. If a person
compares different institutions, an-
other difference may be found. In
some places, a student gets reim-
bursed for tuition money if a high
enough average is obtained. Money
will come from the student’s physical
labor as well.

The total time needed for a student to
become a skilled worker is referred to
as a “journey.” During this time pe-
riod, apprentices get paid and enjoy
benefits such as insurance or pension.
Depending on the percentage of the
journey level completed, increments
may be added to the salary. For ex-
ample, a student may start out earn-
ing seven or eight dollars an hour. By
the end of the journey, an apprentice
may be earning from seventeen to
twenty-two dollars an hour. After
completing an apprenticeship, a per-
son may go on to positions in various
fields, one of which may be as a su-
pervisor. Mary Knight, coordinator of
Tools for Tomorrow: Women in the
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Trades, stated it best when she said ap-
prenticeships are a “good potential for
career ladders.”

As in all ladders, there are certain
‘steps'one must climb in order to be-
come an apprentice. In Wisconsin,
these steps are governed by the Bureau
of Apprenticeship Standards. A person
must first have graduated from high
school or earned their G.E.D. This can
be viewed as “setting up” your lad-
der. In order to stabilize this ladder,
students should have a good back-
ground in math and science. In some
instances, aptitude tests may be given.
Once the ladder is set up, the next step
is to contact the local committee in
your area for information on that par-
ticular craft. The fields to choose from
are very diverse. They include, but are
not limited to, construction, industrial
and service industrial trades. Con-
struction trades may include trades
such as bricklaying, construction elec-
trician, plumbing, or steamfitting.

NOVEMBER 1996

This welder has completed his training as an apprentice and now works for his own company.

Apprenticeships in industrial trades
include machinists, millwrights or tool
and die makers. Service industry
trades vary from cosmetology to
barbering. The areas mentioned are
only a few of the many areas available
for study. After having a general idea
of what one wants, the next step is to
submit an application along with a
transcript. The applicant is then in-
terviewed and, hopefully, approved.

A call to the Bureau of Apprenticeship
Standards at (608)266-3133 will help to
get more information about local com-
mittees in particular areas. Ileave you
with these words from Captain Craft.

“A challenging career can offer you a
world of success. Pursue it.”

Author Bio: Veronica Narvaez is a
new addition to the Wisoconsin Engi-
neer staff. Welcome aboard!

Source: Wisconsin Engineer

Project X Info

For more
information on
Project X, contact
Donald Woolston
at (608)-262-0684
or Bonnie Schmidt
at (608)-262-4822

Project X
Rm. 2640 Engineering Hall
1415 Johnson Drive
Madison, WI 53706

http://www.cae.wisc.edu/~projex
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The Wonderful World of
Engineering

aybe you're a high school stu-

dent thinking about what to do
after graduation. Maybe you're a
college student deciding on a major.
Or, maybe you're someone interested
in going back to school in order to
change careers.

So what is the difference between a
technical college and university? A
technical degree is usually completed
within 2 years, and its coursework is
primarily hands-on. Assistant Dean
Don Woolston of the Pre-Engineering
office at UW-Madison suggests, “For

Career Services for a possible summer intership or co-op.

Ask yourself: Am [ curious about how
things work? Do 1 do well in
mathematics and science courses? Do
[ enjoy learning and mastering new
concepts? Do I want a challenging
career which allows me to contribute
to society?

If you answered “yes” to the above
questions, then studying engineering
might be the right choice for you.

Studying Engineering at a University
Engineering concepts can be studied
at technical colleges or universities.
Traditionally, degrees granted by
technical colleges certify people as
“technicians,” while degrees granted
by universities certify people as
“engineers.”

concrete learners who enjoy hands-on
work, a technical college or
apprenticeship might be the best
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ability to process lots of information
and the ability to be resilient,
especially under a lot of work and
stress.

Choosing a University

Suppose that you decide to enrollin a
university to study engineering. How
would you go about deciding which
universities to apply to? Universities
differ widely based on cost, location,
educational facilities, instructors and
types of engineering degrees offered.
These factors should be considered
when making your decision.

Wisconsin’s public university system
includes three campuses which offer
degrees in engineering. First, UW-
Stout offers an engineering degree in
manufacturing as well as engineering
technology degrees in construction,
telecommunication, packaging and
industrial technology. Second, UW-
Platteville offers degrees in civil,
electrical, industrial, engineering
physics and mechanical engineering.
And third, UW-Madison, which is a
research-oriented university, offers

choice.”

In contrast to a

Although engineering students

technical degree, 2 CONCeNtrate their studies in one

university degree
takes 4-5 years to
complete, and the
coursework is both
theoretical and

area, their courses and work
experiences can be applied to
many fields and career paths

practical. In addition
to core engineering classes in their
major, students choose different
engineering and liberal arts electives.
According to Dean Woolston, students
that are likely to be successful in an
engineering setting generally possess
certain characteristics, including the

ten different undergraduate degrees.
Master’s and doctoral degrees are also
offered in several of the engineering
fields at the above universities.

Two of Wisconsin’s private
universities, Milwaukee School of
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Engineering (MSOE) and Marquette
University, also grant degrees in
several engineering disciplines. MSOE
offers architectural, electrical,
computer, industrial, mechanical and
biomedical engineering degrees, and
Marquette offers civil and
environmental, electrical and
computer, industrial, mechanical and
biomechanical engineering degrees.

The job market for
engineers has looked
much better recently
than it did during the

early 90's

Choosing a Major

Many first-year engineering students
have not decided on a particular major
for various reasons. They may not
have a preference for a particular field,
and they might not know exactly what
an engineer in each field does.

The College of Engineering at UW-
Madison offers some introductory
engineering courses for those students
interested in engineering but unsure
of a major. EPD 160, an introductory
engineering design course, offers
students the chance to work in teams
on an engineering project. One of the
projects was to design a wheelchair
ramp for one of the buildings at Old
World Wisconsin. EPD 100 and 101
also offer students information on
engineering majors and how
engineering works with society and
technology.

Students are also encouraged to work
in internships or co-op programs in
order to find out what roles engineers
play in industry. Dean Woolston
summarized the opportunities for
students to explore career and
academic interests at UW-Madison,
“Students can join the many student
organizations, which often have
speakers from industry, and students

PROJECT X

can also study independently for
credit.” Finally, career fairs such as
Career Connections and student
competitions such as Engineering
Expo are excellent ways to learn more
about industry, make contacts and see
current technology.

Life after Graduation

Suppose you have enrolled in a
university, chosen an engineering
major and survived all of the courses
required. After graduation, you have
more choices. You can work in
industry or you can go on for more
education after your bachelor’s degree.

The job market for engineers has
looked much better recently than it did
during the early 90's. Starting salaries
for engineers range from $20,000-
50,000 depending on major, company,
qualifications of the candidate and
other factors. In industry, engineers
can choose from many fields,
including food processing, petroleum
refining, electronics, aerospace, pulp
and paper, environmental
applications, automotive systems and
others.

An engineering degree can also
provide an excellent basis for graduate
work. Graduates with a bachelor’s
degree can pursue work in specialized

topics in engineering or continue
education in medicine, law or
business.

What Makes an Engineering
Education Useful?

An engineering education will help
you develop your problem-solving
ability which can be applied in many
areas of life. You will learn how things
work. You will learn to search for
different, more economical, safer and
faster ways of accomplishing goals.
Engineers cooperate with people in
areas such as business, law and
medicine to manage societal issues to
benefit peoples’ lives.

Although engineering students
concentrate their studies in one area,
their courses and work experiences
can be applied to many fields and
career paths. According to Stephen
Carr, associate dean of the school of
engineering at Northwestern
University, “Engineering...is the best
general background in a high-tech
society and in the international
marketplace.”

Author Bio: Sarah Storm, a seniorin
chemical engineering, is graduating in
December 1996 and would like to be
rich and famous when she grows up.

p——

Therea m research opportunities to take advantage of at a

university. These students are trying to improve gas milages on cars.
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Engineering from A-Z

Let‘s say you're an engineer-
ing student in your first or
second year at college, and you're
trembling at the thought of
choosing your major. Never fear.
Your situation is very common
because many people are unsure
of what the different types of en-
gineers do. Below is a short A-Z
guide to introduce you to the va-
riety of engineering majors.

Aeronautical/Astronautical en-
gineers study jet engine and air-
craft design. They might also
work on space mission applica-
tions.

Agricultural engineers design
farm machinery, animal shelters,
crop irrigation systems and farm
product processing systems.

Chemical engineers develop
processes and products made
from chemicals. A chemical en-
gineer might work in the food, petroleum, or pharmaceu-
tical industries.

Civil engineers design roads, buildings, transportation sys-
tems, and other large-scale construction projects. Special-
ties within civil engineering include structural, environ-
mental, geological, hydraulic, transportation and construc-
tion engineering.

Electrical and computer engineers design, construct, and
maintain electronic systems, which may include working
with computer chips, circuits and electronic communica-
tion.

Geological engineers help find the best ways to solve Earth
related technical problems while at the same time protect-

ing the environment.

Industrial engineers plan and design engineering and

This electrical engineering sudent fine tunes a circuit board during
one of the many labs required for his degree.

business facilities for the best product quality and employee
working conditions.

Materials engineers study metals, ceramics, plastics, and
composites to design materials for applications that may
involve transportation, communications or power produc-
tion.

Mechanical engineers create machines for use by human-
kind. They might work on transportation systems, power
production or performance analysis.

Nuclear engineers harness the energy of the atom by work-
ing with reactors, fusion or radiation applications.

Note: Universities may not offer degrees in all of the ma-
jors listed above. Also, some universities offer technology
or manufacturing degrees, which may differ from engineer-
ing degrees.
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Lifelong
Learning

As we have learned, technical skills
and a background in mathemat-
ics and the sciences are important for
success in a number of careers.
Though this lesson was the main goal
of the recently completed Project X, it
was not the only message to be
learned. In the words of Project X co-
director Bonnie Schmidt, this project
also attempted to inform teachers and
counselors from around the state that,
"students need to establish a frame-
work for lifelong learning—they need
to realize that they can’t stop learning
if they are going to make it.” In other
words, to succeed in this world one
must be ready to constantly evolve
and change with the changing times.

Think about it. We live at an exciting
time—a time filled with discovery and
breakthroughs. But with these discov-
eries comes new knowledge. To be
successful in any career, and in life, a
person has to be prepared to be a stu-
dent for the rest of their lives. Though
the classroom itself may change, the
learning will always continue.

To many people, this may seem obvi-
ous. 'If new software is developed I'll
have to learn it,” they may say. True

PROJECT X

enough, but this is not the full extent
that one must learn. Subjects that are
seemingly as simple as teamwork and
communication skills can constantly
be developed. The world truly is an
open book and from its pages we can
constantly learn and hopefully better
ourselves.

This may scare a fair number of
people. After all, who wants to be con-
tinually pressured to learn new things.
Fortunately, this is not something that
is forced upon us and there isn’t an
exam waiting to be taken. Learning
will become a necessary part of your
everyday life. It will be what makes
life challenging and interesting. With-
out it life would be stagnate and bor-
ing. Learning shouldn’t be a chore.
No one is expected to learn everything
because no one can learn anything.

But as life proceeds new challenges
will continually present themselves
and we won't be ready for them all.
Luckily, we can learn to handle them.

School can't teach you everything. As
a matter of fact, it may only teach you
asmall amount. But that which it does
teach is invaluable. School and an
education, any type, will help you de-
velop a framework for learning. They
will help give you the skills necessary
to deal with the problems life presents.
School won't give you all the answers,
nothing will, but it can definitely point
you in the right direction and give you
a solid background from which to
build.

Remember, you learn something new
everyday.
-Jon Furniss

continued from pg.17

hip replacement, and to follow up
knowing he has been able to decrease
the pain. His most vivid memory of
college is his close relationships with
his classmates. He states, “The friend-
ships start in anatomy and continue
for a lifetime.”

PA is a growing career; for every one
PA, there are 8 available jobs. Volk
says, “A PA can do 85% of a diagnosis
a physician makes; however, they are

paid a lower salary so they are more
desirable.” Two years ago, there were
only 48 schools that had PA
programw. Now there are 60. Volk
believes that “PA is the wave of the
future!”

These are only a few of the career
choices available in the medical field.
My recommendation to you is to
evaluate your interests and find the
career that is just right for you. This is
an important decision, but do not
stress yourself out about it. If the ca-

reer interests match your interests,
then enjoy... you may have found the
perfect match!

Author Bio: Trisha Scott, who is fi-
nally going to graduate with her Mas-
ter of Science in Industrial Engineer-
ing. She definitely could have used
some help in finding her niche when
she began college back in 1991!
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Wisconsin Universities

Below is a listing of a majority of the universities and colleges in Wisconsin. The phone number of the applications
office is listed along with a web site adress, if available. Not all the Wisconsin schools are listed below.

Alverno College
Milwaukee
414-382-6100

Beloit College
Beloit
608-363-2500

Cardinal Stritch College
Milwaukee
414-351-7504

Carroll College
Waukesha
414-524-7220

Carthage College
Kenosha
414-551-6000

Concordia University
Mequon
414-243-4300

Edgewood College
Madison
1-800-444-4861

Lakeland College
Sheboygan
414-565-1217

Lawrence University
Appleton
414-832-6500

Marian College of Fond du Lac

Fond du Lac
414-923-7650

Marquette University
Milwaukee
414-288-7302

Milwaukee School of Engineering

Milwaukee
414-277-7200

Mount Mary College University of Wisconsin - Oshkosh
Milwaukee Oshkosh
414-259-9220 ,-»"'w’%"mt 414-424-0202

€ﬁ§,§ﬁ* im& http:/ /www.uwosh.edu/
Mount S?fiajzla&Cpel’Iegem« Y .
Ladysmiﬂm NIy gw - «, University of Wisconsin - Parkside
1 -800-281- 6514 |/ Y 4 Kgnosha

i I”‘;?%- ,
Mmmwé e s ”"‘%4&3&95 1355
l:}l;p’ A/ www.uwp.edu/
P Unlv’Ersﬁy of Wisconsin - Platteville
&
Plattevﬂle
608-342-1125
http:// WW;(V uwplatt.edu/

W Umversnty cff Wisconsin - River Falls
. \River Fall§ .
- 715-49573500)
3g%['p // w@vwﬁuwrf edu/

- a&ii:

<
:
T &ww&&a
S0
o

i %}rsty ?ﬁﬁ;\hs&épsm

IX§W [
73 Unlve%rmgy of Wisconsin - Superior
Sup@;‘rlo];
u215‘£§94,*’8230

ht /?www uwsuper.edu/

fUmvérsﬂy of Wisconsin - Whitewater
/ Whitewater
/. 414-472-1440
"“’http: / /fwww.uww.edu/

\608:262-3961 . ‘f’ y

h‘tgp /%wwwmmc eéﬂf/d

«»&5“ “l“&éf?

Umvermy OfW’ng@’hS‘l? Mllwaukee
Milwaukee™.

414-229-3800

http:/ /www.uwm.edu/

Viterbo College
La Crosse
'?«-w& S 608-791-0420

Wisconsin Lutheran College
Milwaukee

414-774-8620
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The New Engineering
Center Building

Jim Feldman :

The artist’s conception of the proposed Engineering Centers Building,
shown from the University Avenue side.

he space problems of the School

of Engineering, which amount to
a shortfall of about 160,000 square
feet, will be solved by the erection of
the Engineering Center Building. The
four story building will be built at the
corner of Breese Terrace and
University Avenue. Completion is
projected for May 2000, according to
Dean of Engineering John Bollinger.
This will be 101 years after the
construction of the University’s first
dedicated Engineering building, now
known as the Education building,
located on Bascom Hill.

The cost of the new building will be
about $44 million, half of which will
come from private donations and half
from WISTAR funding. WISTAR is a
program initiated by ex-chancellor
Donna Shalala, in which the state will
match existing funds. Dean Bollinger

hopes to announce final funding
arrangements later this year.

Contents of the New Building

The building will have a basement and
four above-ground stories comprising
approximately 160,000 gross square

Source: Jim Anderson

in the new building will give them
improved facilities; opportunities to
interact with each other, the faculty
and staff; and share resources. For
example, the new automotive research
laboratory will have four bays for
work on different projects. There will
be space for new student
organizations, such as a Leadership
Center to encourage the learning and
practice of engineering leadership and
management techniques and a student
auditorium for use by student groups
and for seminars. The student
Communications Center will contain
the Technical Communications
courses, now housed in the General
Engineering Building. An Innovation
Center will provide laboratory space
for independent student projects.

Dean Bollinger says it is hoped that
engineering students will spend all
their non-class time in the Center
Building. The upper floors will contain
offices and laboratories for such fields
as Manufacturing and Production
Research and the new field of
nanotechnology. All floors will

We hope that engineering students spend all
their non-class time in the new building

feet. The basement will be used for
laboratories for research that requires
very low vibration conditions, such as
high resolution microscopy. Floors one
and two will be dedicated to student
organizations. Many student
organizations are now housed in
temporary or leased space around
campus. They have little or no contact
with each other. Placing these groups

emphasize maximum flexibility with
moveable partition walls.

Location and Design of the New
Building

The building will be located at the
corner of Breese Terrace and
University Avenue. It will cover the
area now occupied by Temporary
buildings T21, T22, T23, the General
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Engineering Building and lot 14. This
area is controlled by the College of
Engineering, except for T22 which
belongs to the Memorial Union.
According to union director Ted
Crabb, arrangements have not yet
been completed for the transfer of T22.
The temporary buildings were erected
in 1947 after they were moved from
Camp McCoy, where they were used
as army barracks and offices.
Although the temporary buildings are
laden with asbestos siding and
insulation, the Dean foresees no
problem with their removal.

The design of the new building will
be shaped like a ziggurat, with each
level stepped back ten feet from the
lower one. The main reason for this
design, according to Dean Bollinger,
is to reduce perceived mass of the
building and avoid a huge looming
presence that would dwarf and shade
the church and residential neighbor-
hood across Breese Terrace. A plain
high-rise structure could provide the
needed space at a lower cost, but at a
significant loss to the aesthetics of the
area. Neighborhood associations have
been included in the design process
and are supportive of this design.

The corner of Breese Terrace and University Avenue, 1996. T-23 is at the
extreme left, and T-21 at the right. General Engineering is hidden
behind the Mechanical Engineering Building.

State approvals for the project,
including the appointments of an
architect and contractors, will be
forthcoming after financing is
finalized later this year. Dean Bollinger
estimates that construction will begin

spaces lost in lot 14. Anticipated
completion for the project is the spring
of 2000.

Author Bio: Jim Feldman is a new
addition to the Wisconsin Engineer.

in the spring of 1998, with the first part
of the project being a four level
parking ramp in lot 17 to replace the

From The Home Office in
Madison, Wisconsin...

Top 10 Reasons To Choose Private Student Housing!

10. Furnished suites give you the privacy
you want, and the space you need.
9. Qur paid utilities take the heat off your
wallet|
8. If it's dirty we'll clean it. If it's broken,
we'll fix it with on-site housekeeping &
maintenance servicesl
7. Qur fitness center gives the "Freshman
15" a whole new meaning!
6. Need answers? Our 24 hour service
desk has them|
5. Free tutoring & Computer Center will
help you make the gradel
4. Don't want to shower with 50 of your
closest friends? Try our private baths!

cold pizza breakfasts are a thing of the
past.

2. You shop, eat and study on State
Street. See why living there is just too
cooll

1. Because you have a choicel

3. Our DINE ANYTIME food service means

You Do Have A
Choice!

Come and see what UW Students
have known for over 30 years -
Come to live in Madison, but
COME TO LIFE! At The Towers!

Call us today for more information at
1-800-ON-BUCKY | Or stop in ANYTIME for
complete tour!

r ‘_‘ —j‘” -r -
——
A0

502 N. Frances St = Modison, W1 53703 » Phone (808} 257-0701

Houg -t Sttt
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Expo '97 Updates
April 18-20

| R R T T A e Rt |
Expo 97 Welcomes Wisconsin K-12 Students

On April 18, 1997, thousands of K-12
students from all over Wisconsin will
come to the UW-Madison College of
Engineering campus. They will come
to take part in Engineering Expo 97,
a massive technology fair exhibiting
the cutting-edge technology that is
currently being developed at UW-
Madison and in industry.

Friday, April 18 is Students’ Day, a day
devoted to educating K-12 students
about the field of engineering. On Stu-
dents’ Day, participating students will
have the chance to visit the UW-Madi-
son campus, discover today’s major
technological developments through
UW-Madison student and industrial
exhibits and test their own engineer-
ing prowess by competing in contests
designed specifically for them.

Students who attend Expo "97 will
visit and learn about one of the larg-
est universities in the nation. They will
explore the facilities that are available
to UW-Madison students and will

At the previous EXPO, students sta

nd clear o "The Slapshot," a

learn about the degrees and courses
offered there. This information can
help high school students decide
whether or not UW-Madison is the
right college for them.

Students who attend Expo ‘97 will see
student and industrial exhibits which
showcase modern technological ad-
vances. While touring the exhibit
routes, these students will discover the
fun side of engineering - concrete ca-
noes that float on water, knee-high
robots that compete in a miniaturized
soccer game and Lego models of the
engineering campus. The students can
also investigate the current state of the
engineering profession and its pros-
pects for the future. Representatives
from technological leaders like GM
and Ford will be on hand to explain
what practicing engineers do and to
address students’ questions about the
future of the profession.

Students who attend Expo ‘97 will
have the chance to flex their own en-

Source: Engineering Publications
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machine designed by students to shoot hockey pucks.
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gineering muscles in a number of com-
petitions that test their knowledge of
engineering principles.

Expo "97 will provide K-12 students
with the information that they need to
decide whether or not engineering is
right for them. It will also give them
the chance to test their own engineer-
ing prowess by competing in four en-
gineering-related contests. In short,
Expo 97 will show K-12 students what
engineering is all about!

Robot Triathlon

Following EXPO ‘95s successful Robot
Triathlon, EXPO ‘97 has set out to sur-
pass that event with the new Robot
Triathlon. Unlike previous years when
the robots were more like remote con-
trolled cars than anything else, this
EXPOs competition has been ex-
panded to allow for more flexibility in
design. With this increased flexibility
also comes an increase in difficulty of
the tests which the robot must pass,
ranging from a maze of confusion to
an obstacle course to RoboBall, a ro-
botic soccer game.

With an expanded contest, the EXPO
committee felt that there should be an
expanded location. Therefore, this
year’s Robot Triathlon will be held in
the UW Field House. Not only is this
facility more suited for spectator atten-
dance, it also allows for the increased
participation that is anticipated.

This increase in participation is not
exclusively due to the increased inter-
est in the Robot Triathlon. For the first
time, EXPO has made this a national
competition, inviting groups from
other schools to compete. With this
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increased competition also comes in-
creased prizes. Currently, prizes total
in excess of $15,000.

The following is a brief break down of
the Robot Triathlon rules. For a more
complete listing, check out EXPOs
website at http://www.engr.
wisc.edu/~expo.

I. Robot Specifications

It is required that the same chassis
compete in each of the Triathlon events
and the Aesthetic competition. Chas-
sis has been defined as the unit host-
ing the receiver and drive train. Modi-

fications to this chassis are permitted
as long as the robot meets the follow-
ing specifications at the start and fin-
ish of each Triathlon event and Aes-
thetic competition. Teams should keep
in mind that the turnaround between
events may be as short as 1 hour, thus
modifications should be well-planned
and relatively simple.

II. Events

Each of the events in the Triathlon is
designed to test the robot teams in
design, maneuverability, performance,
teamwork, and competitive sports-
manship. The events are structured to

accommodate matches. Robots will be
paired for each event and points will
be awarded for (1) completing the
event and (2) for winning the match.
The three events are the Maze of Con-
fusion, Obstacle Course, and RoboBall.

II1. Aesthetic Competition

A panel of judges will select the best
robots. Points will be appropriately
awarded to the finalist based on the
some of the following: overall appear-
ance, design, teamwork, sportsman-
ship, technical knowledge, presenta-
tion, etc.

-Jon Furniss

The Fountain and Engineering EXPO 1997

One of the most prominent and recent
additions to the UW-College of Engi-
neering Campus is the upgrade to the
mall area in front of Engineering Hall.
Once a large, ugly parking lot, this area
now features an original sculpture by
Bill Severson - now voiced on campus
as “the fountain.” The Society of His-
panic Engineers was awarded the op-
portunity to spotlight the Fountain for
Engineering EXPO ‘95 and thus
named the new fountain Maquina—
which is Spanish for Machine.

But it is far more than a machine. The
Fountain has many capabilities which
include an extensive programmable
computer and audio system that en-
ables air, water and steam to be syn-
chronized with music. Photo sensors
are also embedded in the five posts
that line the sidewalk directly in front
of the Fountain. A person is able to
vary the spray of the water jets on the
fountain by placing their hand directly
in front of one of these sensors located
on each post. At EXPO ‘95 a different
song played when each bollard sen-
sor was activated.

A 1200 watt speaker system was in-
cluded with the Fountain project.
Many sound options are possible
through an extensive library of sound
cards. Examples include sounds of
breaking glass to a 747 jet airliner.
Shortly after completion of construc-
tion of the fountain, Allen Bradley

donated a $15,000 PLC programmable
controller which made possible the
feature of synchronized music with
the water jets of the fountain and north
tower fountain. A
PLC program has
been written to co-
ordinate the
Westminster Ab-
bey Chimes to toll
on the hour, every
hour. The 1997 En-
gineering EXPO
Committee hopes
to incorporate
synchronization
of the water spray
from the Fountain
to the music being
featured for their
fountain presenta-
tion. UW Dean of
Engineering John
Bollinger  has
mentioned that he
would like to see
art and engineer-
ing technology
join together uti-
lizing the natural
features of the
fountain for EXPO
‘97. The UW Art
Institute is cur-
rently exploring
the possibility of
working with en-

EXPO.

The most recognized symbol of the Engineering
campus, the fountain will be the focus of next year's

gineering students in planning the
EXPO ‘97 Fountain presentation.

UW - Electrical and Computer Engi-
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neering (ECE) Professor Dick Marleau
has some students investigating pos-
sible fountain project upgrades. ECE
students are considering creating a
web site interface which would in-
clude a real time visual projection of
the fountain. Web users would possi-
bly be able to manipulate the water jets
of the fountain through the internet
from any where in the world. Another
project being considered is surround-
ing the periphery of the North Tower
pool with proximity sensors and ad-
ditional water jets. These sensors

would create a wall of water as they
are approached. An emitting control
keyboard may also be possible which
may control the water jets of the foun-
tain from a remote location on cam-

pus.

Upgrades are planned for the North
Tower Pool end of the mall area. A
design project for additional water jets
being added to the periphery of the
North pool is currently underway.
However, designers are skeptical that
these changes will be incorporated in

time for EXPO "97 as the oncoming
winter season limits the construction
changes that can be made to the foun-
tain.

Individuals interested in working on
the fountain should contact Engineer-
ing EXPO wvia email at
“expo@caelabl.cae.wisc.edu” with
fountain in the subject line or call 608/
262-5137 for more information.
-Mary Poupore

Exhibiting at the Engineering Exposition

What is EXPO ‘97?7

EXPOQ is a biennial student organized
technology exhibition whose purpose
is to acquaint the public with recent
technological advances developed in
the College of Engineering and
throughout industry, and to motivate
future engineers from area high
schools to attend UW-Madison. The
1995 EXPO featured over 70 industrial
and student organized exhibits and
was attended by over 14,000 visitors,
and EXPO ‘97 promises to be the big-
gest in recent history.

EXPO History

The roots of the UW Engineering
EXPO can be traced to the early 1930's
and an annual feud between UW Law
and UW Engineering students. While
newspaper headlines of the day were
filled with rumors of an impending
war abroad, a different type of conflict
was stirring at the University of Wis-
consin.

Every March, UW Engineering and
Law students prepared to rekindle
their dispute over the true vocation of
St. Patrick; the engineers asserting that
Patrick had been a fellow “slide-rule
pusher”, the lawyers laying claim to
Patrick as one of their own. Every
March, each group held a parade in
their patron saint’s honor. From the
mid 1920’s, these parades had clashed
in a good-natured manner, but year
after year the bickering became more
spirited until it burst into a riot on St.
Patrick’s Day, 1938.

As a result, the Engineering faculty
desperately sought a means of divert-
ing the students’ efforts into a more
constructive enterprise. The result was
the Engineering EXPO - a new keynote
to the St. Patrick’s Day celebrations
and successor to the traditional, yet
unpredictable parade. The first EXPO
was held in 1941 and has been bienni-
ally since 1965.

Student Exhibits

Student exhibits will compete for cash
awards in each of four separate judg-
ing categories: Individual(one
undergrad), Small Group (two or more
undergrads), Graduate Student, Stu-
dent Organizations.

Awards, which are even bigger than
the awards given out in EXPO ‘95, will
be given to the top three exhibits in
each category. People’s Choice and
Honorable Mention Awards will also
be given out.

Exhibits and exhibitors will be judged
on a variety of criteria which may in-
clude any of the following: presenta-
tion (oral and visual), comprehensibil-
ity to non-engineers, originality, cre-
ativity, application of engineering
principles, engineering pertinence, re-
sponse to judges’questions, vision of
the future.

To receive a high mark, exhibitors
must give a clear, concise presentation
of their project’s engineering prin-
ciples. The areas of comprehensibility

and presentation will be emphasized
on the score sheet, since many of the
people viewing EXPO are not engi-
neers. Exhibitors should focus on mak-
ing sure the average person can com-
prehend the basics of the exhibit. Each
exhibit will receive a numerical score
based on the decision of the judging
panel.

Robots

Because of nation-wide interest and
increased participation, the robot com-
petition has grown into a separate
committee this year. For additional
information on the robot competition
please contact Doug Herman at
expo@caelabl.cae.wisc.edu or at (608)
262-5137.

Summary

The 1997 Engineering EXPO promises
to carry on the strong tradition that has
been established at the University of
Wisconsin - Madison. EXPO allows
students to get first hand experience
in design and manufacturing, and bet-
ter prepares them for today’s ever-
changing future. It also allows high
school students to gain knowledge in
science and shows them a wide vari-
ety of what is in store for them if they
decide to attend UW - Madison.

For further information, please contact
the EXPO office at: expo@ caelabl.
cae.wisc.edu or at (608) 262-5137.
-Jon Furniss
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Faculty Profile:

Sanford A. Klein
e R e T e N e R e |

any engineering students at the

University of Wisconsin - Madi-
son have benefited from the work of
Professor Sanford A. Klein. Though a
relatively small number of these stu-
dents may recognize this man, many
of them have, at one time or another,
used the Engineering Equation Solver
(EES) or one of the other programs
written by Klein.

A faculty member since 1977, Klein
migrated here from Chicago, Illinois,
where he was born and where he
earned his undergraduate degree in
chemical engineering from the Univer-
sity of lllinois - Chicago. From there,
Klein learned of Madison through his
brother-in-law, who received his Ph.D.
from the UW in Molecular Biology.
Knowing that Madison was a repu-
table university and wanting to spread
his wings, Klein ventured forth to
Madison because, “it was close
enough to be close to home but far
enough to be far enough away.” Klein
proceeded to do his graduate and
Ph.DD. work at the UW finishing up in
1976. With the exception of a year long
sabbatical, Klein has been teaching
here ever since.

Through the years, Klein has had
many accomplishments at the univer-
sity, most of them dealing with solar
energy, his specialty. Working with his
colleagues, Professors Duffie and
Beckman, Klein has studied and de-
veloped many methods for designing
energy systems. Many of these meth-
ods have become commonplace in in-
dustry and have become the interna-
tional standards used by the Ameri-
can Society of Heating, Refrigeration
and Air-Conditioning Engineers

(ASHRAE). Also, Klein has written a
simulation program dealing with so-
lar energy called TRNSYS (which
stands for Transient Systems). Accord-
ing to Klein, “this program simulates
systems by creating thermodynamic
models for each component of that

Professor Klein, who spends
many hours in the Solar Engery
Lab, has been with the university
for over 20 years.

system. Then these components can be
hooked together and linked as a
whole.” Klein goes on to say that this
program acts as a library of compo-
nents of interest to heating, ventilating
and air-conditioning engineers. Still in
use today, Klein estimates the users of
this program to be about a thousand.
In many ways, Klein feels this program
was the predecessor to EES.

Currently, Klein spends a vast part of

Source: Engineering Publications

his time in the Solar Energy Lab where
he is working on a project for
ASHRAE to identify weather patterns
in certain geographical locations to
help aid in the testing of new equip-
ment. Klein believes that the UW So-
lar Energy Lab is the oldest lab of its
type in the world dating back 50 years.
Klein is also working with the Na-
tional Institute of Standards and Tech-
nology to help create a program called
REFPROP which deals with refrigera-
tion cycles and their properties. This
is a project Klein started in 1995, while
on sabbatical for a year in Colorado.
Though he enjoyed his time away,
Klein was happy to be back in Madi-
son following his leave.

Perhaps Klein's greatest accomplish-
ment, at least to students here, is the
success he has had with his EES pro-
gram. While teaching thermodynam-
ics in 1989, Klein had difficulty assign-
ing homework because many of the
problems were too involved, contain-
ing too much useless math or “busy
work.” In an effort to ease the burden
on the students and himself, Klein
wrote the first version of EES later that
year. Simply stated, EES is a program
that can solve any number of equa-
tions, given the proper parameters,
tabulate them and graph them. Ideally,
it is used by chemical and mechanical
engineers as it includes thermody-
namic and transport property func-
tions. Klein takes much pride in this
project since it is not University
funded and it has been completely de-
veloped on his own time.

Begun as an aid for students, EES has
developed into a small side business
for Klein. In 1993, Klein copyrighted
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the software and he currently sells it
across the nation. For other university
departments, in Wisconsin and out,
the cost for a license is $800 for unlim-
ited use. For individuals in a company
the cost is $400. Luckily, for students
EES is free through the Computer
Aided Engineering (CAE) center.

Klein has taken some criticism for the
EES program from opponents who say
that it takes away much of the work
students must do and makes things
too easy for them. In reality though,

this couldn’t be further from the truth.
Klein very much enjoys the teaching
part of his work, so much so that he
actually missed it while on sabbatical,
and his purpose in writing the EES
program was to aid in making stu-
dents’ time here more valuable and
worthwhile. Klein approaches teach-
ing with much enthusiasm and has
won numerous awards from the de-
partment and the University for his
efforts, including the prestigious
Chancellor’s award for teaching in
1990. He teaches mostly mechanical
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engineering courses
and has 12 graduate
students whom he
shares with two
other professors in
the Solar Energy Lab.
According to Klein,

the most important thing to do at the
University is to, “find something you
like to do. That way you can do it over
a long period of time and you can
spend lots of time doing it.” If it's pos-
sible, a “merger of hobbies and school-
ing” can often lead to an enjoyable
future.

For more information about Professor
Klein and the Solar Energy Lab, check
out their website at http://
www.engr.wisc.edu/centers/sel/
sel.html

Author Bio: Jon Furniss will be gradu-
ating in December of this year and
would like to thank everyone who has
made his time at the University the
wonderful (though long) journey it was.
Hopefully, they know who they are.
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You walk into a room and notice that a picture is hanging
crooked.

You...

A, Straighten it.

B. Ignore it.

C. Buy a CAD system and spend the next six months de-
signing a solar-powered, self-adjusting picture frame while
often stating aloud your belief that the inventor of the nail
was a total moron.

The correct answer is “C” but partial credit can be given to
anybody who writes, “It depends” in the margin of the test
orsimply blames the whole stupid thing on “Marketing.”

FASCINATION WITH GADGETS

To the engineer, all matter in the universe can be placed into
one of two categories: (1) things that need to be fixed, and
(2) things that will need to be fixed after you've had a few
minutes to play with them. Engineers like to solve prob-
lems. If there are no problems handily available, they will
create their own problems. Normal people don’t understand
this concept; they believe that if it ain’t broke, don’t fix it.
Engineers believe that if it ain’t broke, it doesn’t have enough
features yet.

No engineer looks at a television remote control without won-
dering what it would take to turn it into a stun gun. No
engineer can take a shower without wondering if some sort

People who work in the fields of science and technology are not like other pe
nontechnical people who have to deal with them. The secret to coping with t
stand their motivations. This chapter will teach you everything you need to kni
isms by observing them, much the way Jane Goodall learned about the te
Engineering is so trendy these days that everybody wants to be orie
somebody in your life who you think is trying to pass as an engi

ENGINEER IDENTIFICA

hassle of grooming.
' overused-~If there’s
‘discern the truth.

! éhowering unnecessary. To
a toy box full of sub-optimized

o
of Teflon coéffng_ woul
the engineer, the world i

and feature-poor toys.

FASHION AND APPEARANCE

Clothes are the lowest priority for an engineer, assuming the
basic thresholds for temperature and decency have been sat-
isfied. If no appendages are freezing or sticking together,
and if no [apply imagination here] are in plain view, then
the objective of clothing has been met. Anything else is a
waste.

LOVE OF “STAR TREK”

Engineers love all of the “Star Trek” television shows and
movies. It's a small wonder, since the engineers on the
starship Enterprise are portrayed as heroes, occasionally even
[apply imagination here] with aliens. This is much more
glamorous than the real life of an engineer, which consists of
hiding from the universe and [apply imagination] without
the participation of other life forms.

DATING AND SOCIAL LIFE

Dating is never easy for engineers. A normal person will
employ various indirect and duplicitous methods to create
afalse impression of attractiveness. Engineers are incapable
of placing appearance above function.

Fortunately, engineers have an ace in the hole. They are
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JustQOneMore

widely recognized as superior marriage material: intelligent,
dependable, employed, honest and handy around the house.
While it’s true that many normal people would prefer not to
date an engineer, most normal people harbor an intense de-
sire to mate with them, thus producing engineer-like chil-
dren who will have high-paying jobs.

Male engineers reach their peak of sexual attractiveness later
than normal men, becoming irresistible erotic dynamos in their mid
thirties to late forties. Just look at these examples of sexually irresistible
men in technical professions: Bill Gates, MacGyver, Etc...

Female engineers become irresistible at the age of consent and remain
that way until about thirty minutes after their clinical death. Longerif
it'sa warmday.

HONESTY
Engineers sometimes bend the truth to avoid work. They say things
that sound like lies but technically are not because nobody could be
expected to believe them. The complete list of engineer lies is listed
below.

“I won't change anything without asking you first.”

“I'll return your “hard-to-find” cable tomorrow.”

“Thave to have new equipment to do my job.”

“T'm notjealous of your new computer.”

FRUGALITY

Engineers are notoriously frugal. This is not because of cheapness or
mean spirit; it is simply because every spending situation is simply a
problem in optimization, that is, “How canIescape this situation while
retaining the greatest amount of cash?”

POWERS OF CONCENTRATION

If there is one trait that best defines an engineer itis the ability to con-
centrate on one subject to the complete exclusion of everything else in
the environment. This sometimes causes engineers to be pronounced
dead prematurely. Some funeral homes in high-tech areas have started
checking resumes before processing the bodies. Anybody witha de-
gree in electrical engineering or experience in computer programming
is propped up in the lounge for a few daysjust to see if he or she snaps
outofit.

RISK

Engineers haterisk. They try to eliminate it whenever they can. Thisis
understandable, given that when an engineer makes one little mis-
take, the media will treat it like it's a big deal or something.

EXAMPLES OF BAD PRESS FOR ENGINEERS
Hindenberg, Space Shuttle Challenger, SPANet(tm), Hubble space tele-
scope, Apollo 13, Titanic, Ford Pinto, and Corvair.

The risk/reward calculation for engineers looks something like this:
RISK: Public humiliation and the death of thousands of innocent people.
REWARD: A certificate of appreciation in a handsome plastic frame.

Being practical people, engineers evaluate this balance of risks and

e how smart they

The fastest way to get an engineer tosolve a problem s to declare that
the problem is unsolvable. No engineer can walk away froman un-
solvable problem untilit's solved. Noillness or distraction s sufficient
to get the engineer off the case. These types of challenges quickly be-
come personal —a battle between the engineer and the laws of nature.

Engineers will go without food and hygiene for days to solvea prob-
lem. (Other times just because they forgot.) And when they succeed in
solving the problem they will experience an ego rush that is better
than sex.

Nothing is more threatening to the engineer than the suggestion that
somebody has more technical skill. Normal people sometimes use
that knowledge as a lever to extract more work from the engineer.
When an engineer says that something can’t be done (a code phrase
that means it’s not fun to do), some clever normal people have learned
to glance at the engineer with a look of compassion and pity and say
something along these lines: “I'll ask Bob to figure it out. He knows
how to solve difficult technical problems.”

Atthat point it is a good idea for the normal person to not stand be-
tween the engineer and the problem. The engineer will set upon the
problem like a starved Chihuahua ona pork chop.
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