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That's our philosophy at Anheuser-Busch, the opportunity to bring out your best, con- 
and that’s the opportunity we're offering you y sider the fast track challenges within our 
in terms of a meaningful and rewarding An YOU Central Engineering Department and Cor- 
career to look forward to. Bringing out the porate Management Training Program. 
best in our people demands creative man- C Find out how you can bring out your 
agement, well-defined career objectives, Ol Y ie Out best at Anheuser-Busch by speaking with 
reasons to succeed, and tangible rewards . our recruiters when they come to your cam- 
for doing so. Some call it winning. We call it A Winner pus. To reserve your personal interview 
tradition. If you're working towards your . time, sign up at the campus Placement 
B.S.M.E., B.S.E.E. or B.S.LE. and you'd like Office. We'll take you further. Faster. 
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Rainy Days and Nuclear War 

that Brezhnev, the leader of the Soviet 
Union, had died. I ducked out of the way 
so that I didn’t get poked by his | 
umbrella. 

Not many people were fond of Brezh- 
nev. Most were worried that he would 
start a nuclear war with the United 
States and bring an end to civilization. 
People worry an awful lot about nuclear 
war, and they seemed to breathe a col- 
lective sigh of relief now that they 
wouldn’t have to warry about old Brezh- 
nev any more. 

Of course they replaced Brezhnev with 
a new leader and people still worry 

about nuclear war. And to this day we 
still haven’t had one. 

The point is that all the worrying they 
did made no difference. They worried 
about something when there was not 
much they could do to change the situa- 
tion. People wanted to make the world a 
safer place to live--but they didn’t know 
how to go about doing it. 

If they really wanted to make the 
world a safer place they could have 
started right away. They could have 

by Scott Paul been more careful and avoided poking 
people in the face with the metal ribs of 

One day last November the raincame _ their umbrellas. 
down in buckets. I had wet feet and a You can only improve the things you 
runny nose. It was a day where the only have control over. That starts with the 
place I really belonged was asleep ina area immediately around you, then it 

| warm bed. Instead I was going to class spreads through the area influenced by 
and bravely daring the elements to do your work. Only once in a great while 

| their worst to me. can an individual do anything about a 
Unfortunately the rain was not the matter of global significance. If you 

worst of my problems. People wererun- want to lead a useful life you have to 
ning around waving their umbrellas all always look for the things that need 
over the place. These people never watch improving, then decide if there is any- 
to see who they are going to hit. [had to thing you can do about it. If there isn’t-- 
keep ducking and dodging to keep from don’t worry about it. Why waste the 

| being stuck in the face with one of the time? Butif there is anything you can do 
metal ribs. Hunched over and moving to to make the world a better place, even if 
their destinations with such single- only a tiny corner of it, give it your best 
minded haste, no one noticed how mis- shot. What might seem to be an insignif- 
erable they were making me. icant trifle could easily make a great 

One of the hurriedly passed by while deal of difference to a poor sick college 

reading a newspaper. The headline said boy with wet feet. oO 

ee
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It’s on a Navy ship. — ee : ~ get them fast. Because 
The Navy has more ee A in the Navy, as your 

than 1,900 reactor-years er aed Sci feu 0b : knowledge grows, so do 
of nuclear power experi- na : — ’ y your responsibilities. 
ence—more than anyone Bees So a Today’s Nuclear 
else in America. The i aly. eee Navy is one of the most 
Navy has the most “my = challenging and reward- 
sophisticated nuclear ing career choices a man 
equipment in the world. obo eet-V commawelo md ete 
And the Navy operates choice can pay off while 
over half of the nuclear reactors in America. youre still in school. Qualified juniors and 

With a nuclear program like that, you seniors earn approximately $1,000/month 
know the Navy also offers the most while they finish school. 
comprehensive and sophisticated nuclear As a nuclear-trained officer, after 4 years 
training. with regular promotions and pay increases, 

Every officer in the Nuclear you can be earning as much as $40,500. 
Navy completes a full year of graduate level That’s on top of a full benefits package that 
technical training. Outside the Navy, this includes medical and dental care, and 30 
kind of program would cost you thousands. days’ vacation earned each year. 
In the Navy, you’re paid while you learn. As a nuclear-trained officer, you also 

Then, as a nuclear-trained officer, you earn a place among this nation’s most 

supervise highly trained qualified and respected 
personnel in the opera- ; . professionals. So, if you're 
tion of the most advanced FOE EOE Da ap W330 majoring in math, engi- 
nuclear propulsion plants P.O. Box 5000, Clifton, NJ 07015 neering or the physical 
ever developed. You get 0 Please send me more information about becom- sciences, send in the cou- 
a level of technical and ing an olficerian the Nuclear Navy (ON) pon. Find out more 
management experience Name Please Pring) ae about the most sophisti- 
unequalled anywhere else. ‘Address —— Apt, cated training ground for 

You get important <8 ia Ain — nuclear engineering. 
responsibilities and you Age College/University—_________ Today’s Nuclear Navy. 

Year in College —__________¢GPA____ 

AMajor/Minor. a 
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Quality of Engineering Dept. 
a ee ee Ee aE 

a | \ a (ae. a planning to leave at the end of this 
4 bacon - 4 7 3 ’ semester for better opportunities,” he 
“a Ah Ny ro 7 a - added. Shain also said that early signs of 
—/ i \ \ 7 ee the deteriorating quality of the Univer- 
a awe ie | : ace sity may not be readily apparent to those 

- | @ i public officials who are in a position to 
a. RICAG AND COMPUTER ENGR = help solve the problem. “By 1985 the 
ce Tim pag me Qe, salary margin will be so wide, in fact, _ 

oo meen oe. i that the recovery of our competitive 
woe J = position would be both politically and 
a Lehane mt —" 2 = io ’ economically improbable for the next 17 

. An ~ me years,” Shain concluded. Rep. David 
a n Clarenbach, D-Madison, commented 

bon og CR : ae i that many legislators do not see the 
$n a ee problems. “The legislature deals in two 

a ai 3 — year increments so they tend not to look 
~~ _e >. at the long-term effects of their actions,” 

ese 4 said Clarenbach. 
= ' bid a Some students feel that they won’t be 

= affected by just a few professors leaving. 

William Birkemeier, Department Chairman of Electrical and Computer Engineering, “Unfortunately, the quality of the Uni- 
points out the grim reality of an escalating student/faculty ratio. photo by Ron Hillman versity is judged mainly by the graduate 

program,” said Birkemeier. “If the 

Sh cameo cy . graduate continues to slip, undergradu- 
by Bob Zemke accepted,” said Birkemeier. “We have ates will find that a degree from UW- 

gone from 700 students in 1978 to 1700 graduate program continues to slip, 
In the past few months there have students in 1983 and our faculty has undergraduate will find that a degree 

been numerous articles in the campus dropped from 44 to 34. It is becoming from UW-Madison won't be as presti- 
and city newspapers on the salary freeze more and more difficult to educate the gious as it used to be.” 
for state employees, including UW students that are coming in when you ———___ SSS 
faculty. The effect this will have on the don’t have enough professors to teach gg, ° 
UW system and specifically Madison _ the classes.” Itis becoming more and more 
campus may not be readily seen, yet sev- The fact that more faculty areleaving difficult to educate the students 
eral faculty members fear what UW _ has brought several harsh and startling when there aren’t enough pro- 

Madison might be like five to ten years comments by prominent educators at f h the cl ” 
from now if professors continue toleave. Madison. As far as salaries go by 1985 '@SSOFS to teach the classes. 

The ratings of specificdepartmentsin other Big Ten Universities on the aver-_ eh 
UW Madison rely heavily onthenumber age will be paying their faculty 30% The problem, as with so many other 
of faculty in the department. “Depart- more than UW faculty. UW-Madison things, is money. The Governor and 
ments are rated by the number of pap- Chancellor Irving Shain made several legislatures feel that the state is in a 
ers the faculty write, the number of comments in the Wisconsin State Jour- depression and those at the University 
graduate students in the department, nal as to how this would affect UW- don’t understand. Tom Loftus, Speaker 
the number Ph.D.’s awarded and the Madison if nothing is done. of the Assembly, said that the faculty 
number of faculty in the department,” “If top professors continue to leave Seems toignore the fact that they had an 
said William Birkemeier, Department UW-Madison, it will hurt Madison’s 8% increase over the past two years. “I 
Chairman of Electrical and Computer economy because they will take with don’t see where the faculty expects the 
Engineering. “With a smaller faculty _ them several million dollarsin research ™oney to come from. I believe UW- 
fewer papers are written, and therefore grants,” Shain said. “When UW-Madison Madison must raise tuition to get the 
the department's rating goes down,” hires new professors to replace those ™oney needed to pay the faculty.” Birke- 
added Birkemeier. ECE’s ranking has that retire or leave for better money it Meier feels a possibility for raising 
gone from fifth to thirteenth. “It kills takes a while for them to be able to get ™oney is to go to the alumini. Rep. Cla- 
you to be ranked low. We have inter- research grants,” said Robert Ratner, Tenbach feels the legislature should re- 
viewed seven toeight peopleand offered an Associate Dean in the College of assignits priorities and dedicate itself to 

| several of them jobs but no one has Engineering. “Two more professors are Solving the UW's financial problems. 

4 
Wisconsin Engineer, October, 1983 

SS LL ce I ae



' e 
e ME Curriculum 

New A t on Design 
a ST 

Dean Ratner feels the beginning of ade 
the decline of the University can be by David Eiche . committee has just begun to identify the 
traced back to 1973 when the UW sys- and Greg Gorski problem and arinens ‘he specific defi- 

m was formed. “It was better econom- ‘ ae ciencies ABET had found. 
ae but not for the at of UW. Every six years, the Accredidation Professor Harrison stated that exactly 
Madison. It would be impossible to get Board of Engineering Technology what ABET meant by “design” was not 
rid of the merger, but the Madison cam- (ABET) reviews the Mechanical Engi- clear to anyone, but a few facts did stand 
pus should be able % be- treated dit. Beerine curriculum to ensure that it out The ME Department is divided into 
ferently.” i prereeen eee po three sections, with the energy systems 

situation would bevas Loftus suggested, 8S ereated by engineering societies Heutuns the design section taking 53% 
to raise tuition. Dean Ratner com- (e.g., ASME), and its stamp of approval an the remainder going to the produc- 
mented that Michigan, a state in deep 8 crucial for maintaining the reputa- tion area. The lack of design-oriented 

depression, has put in a tremendous tions of the programs it inspects. Last material is not unique to the design sec- 
effort to improve the quality of the Uni- year, the ME Department underwent tion; it is a problem which spans all 
versity. Michigan raised its tuition so °” aed were ane peante h wed three sections of the department. ABET 
that the faculty could receive a 7% salary ae a sennus Fase tn the ME anit t apparently feels that the curriculum in 
increase this year. itm too little practical deat curricu- all sections has too heavy an emphasis on 

Speen eon - cD esign. theory and needs more design content. 
ESI eins, GPT. The analysis of the department wasa 9 

ye ae ra gual € fair one, according to Professor John W. . 
ey) falter: o4 |. Mitchell, chairman of the ME Depart- The ABET examiner gave a 3- 

Ce IE tote ree im ders ABET. year deadline to add more 
Pee ee chairman, faculty and staff, and sitting design content to required 

ie eS 5 — in on classes and studying the curricu- COUFS€S. 

; - aes es  h lum. ABET’s only major complaint was “Fhe commiltce Intends to altack-the 
—~ i | ‘e a that the amount of design credits offered The committee intends to attack the 
a Seer (or mandatory for graduation) was defi- problem first by developing a concrete 
ee Ve y 4 cient. The examiner found the problem definition of “design” and then studying 

\: ey , serious enough, however, to recommend the existing curriculum to see where it 

. oP ea that the departmentsolve it within three 18 necessary toadd design-related mate- 
er years. rial. New courses will probably not be 

oe. f wey pliner, cpaieoe, re ae gti 

' i ee Se | lum will be modified to include a heav- 
hes a. ‘% Budget cuts forced the ME ier design emphasis. For example, a 
yes ge ES — Department to drop ME 216, a three-credit esennd ya ts course 
Ce he ifi i . could be divided into 2 credits of analysis 

Q oo specified design course and 1 credit of design. In the design 
ee mmm third of the semester, a student might be 

Other possibilities that might help Professor Mitchell feels that the re- asked to solve a problem given certain 
solve the problem would be to treat the commendation was justified while not- constraints. A typical problem would be 
UW faculty as if they were not state ing that ABET’s action was little more to create a turbine which produces X 

employees so that the wage freeze than “a slap on the wrist” which has work with Y heat transfer. Design prob- 

wouldn’t apply to them. Another alter- become very common in ABET reviews lems such as this include an element of 
native is to admit fewer students to the across the nation. ABET has recently creativity and synthesis along with 

University so that existing faculty can changed its standards on these types of analysis and are meant to encourage stu- 
handle the load. design problems. Complicating the dents to develop a wide variety of skills. 

Rep. Clarenbach concluded that the situation is the ME Department’s shor- The ME Department’s need to include 
state is hurting itself by notrecognizing tage of staff and budget, which has more design is a tricky piece of design 
the problem at UW-Madison. The legis- forced it to change offerings of courses work in itself, especially given the con- 
lature and the state need to work to- andevendropothers. Oneofthedropped _ straints of tight budgets and high enroll- 
gether to find a solution. “The problem courses was ME 216, which dealt specif- ments. While the present lack of design 
is that neither the legislature nor anyone _ ically with design problems. emphasis is serious, ME students can 
else is prepared to accept the responsi- To cure the problem, an ad hoc com- rest assured that the problem is being 

bility of looking ahead more than two mittee headed by Professor Howard addressed and remedies should be forth- 
years. 0 Harrison has recently been named. The coming. oO 
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@ in the form of a circular array of mirrors 
E e in t e S e which would reconstruct the image of 

e the star fom the so-called halo that we 
e e would see. 

T h ( t t | L There are many difficulties involved 
e ravi a I oO n a e n & in undertaking such a project. The most 

significant of these are the great distan- 
Bean Ee IM cos involved, 

It would also be difficult to locate 
: i ad : : . these focal zones. Each star would have Finstein’s revelations on the deflection of light May GHE ix savensondingtocalionesntho oboe 

day allow us to observe distant starts in great detail. site side of the sun. What we have is a 
sphere of these small focal zones sur- 
rounding our sun, but they may be 

thet : a tricky to find because of the great volume 

by Scott Paul oh eet coe tae of space we are working with. To finda 

A brilliant man named Albert Ein- be deflected inward. These rays will particular focal side the Peas using. 
stein once predicted that a large mass eventually converge in a focal zone a.computer ‘to. guide the:telescopeion.tts 
ee ewe the unusual properties of where the star’s image could be magni-._,_ ——————————_. 
eing able to warp space and slow down _ fied billions of times. ae 8 . 

time. The idea was so revolutionary that The major drawback is that this, focal It is interesting to know that ‘ 
many people thought he was crazy, but zone would be located at a distance of 8.5 there are places out there 

where the sun appears to have 
a halo. 

Light rays from star Model of a Gravitational Lens —_ 

flight so that it will keep the center of 

| en the sun in line with where the star 

Cs an should be. ; 
ES SoS It would be most convenient to posi- 
PNR tion the telescope at a distance well 
pe : beyond the first focal point so that it 
Sania ‘ es _Gentral Focal Line would be observing light rays that pass 
eaten (Me Sun 7 Tae at some distance from the surface of the 
eee Raa Focal Zone sun. This will reduce the difficulties 
ES Nao caused by coronal aberration; that is, it 
EE ey will cut down the distortion that occurs 

Se SSD as the light rays pass through the at- 
ee mosphere of the sun. 

It is possible that one day we may even 

be able to take close-up photographs of a 
planet orbiting one of those distant stars. 

Another possible use of the focal zones 
he persisted, and in the end he was x10!¥metersfromthesun. Thisisabout is that of harnessing the relatively high 

proved right by an experiment that he fourteentimesthedistancefromthesun energy densities found there. An inter- 
designed. Thesun hasa mass that warps to Pluto. To say the least, this is notan stellar probe might be shot out of the 
space and slows down time by a measur- easy place to get to. solar system in the direction of one of the 
able amount. This causes light rays to be A person at that spot would see a focal zones. Once it arrived it could 
deflected toward the sun as they pass. brightringaroundaratherdimsun.As operate effectively on ion engines pow- 
through its gravitational field. The ex- he moves further away from the sun he ered by photo-electric panels. It could 
periment measured the deflection ofthe wouldseethering getlarger. Thiseffect slowly build up the speeds which would 

light from a distant star and found itto results from the fact that light rays carry it to the stars. 

be in line with Einstein’s prediction. which don’t pass quite so close to the sun It is interesting to know that, at a dis- 
The star’s image had been deflected are not as strongly deflected by the tancesogreat that the sun itself appears 

1.7 seconds of arc. (.00028 degrees). This gravitational field. A telescope at a as butadim star, the distant stars can 
fact may one day allow us to build a greater distance would have a greater appear as bright as the sun. It is also 
telescope millions of times more power- magnification because it would be ob- _ interesting to know that there are places 
ful than any other telescope built before. serving light rays gathered from a out there where the sun appears to have 

Light rays from a distant star would — larger area. ahalo. Einstein would have been pleased. 

be essentially parallel as they approach Such a telescope would most likely be He might have smiled. a 
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Since 1949, more than 4,500 men and women have You'll also have the opportunity to gain valuable 

earned advanced degrees in engineering and science on-the-job experience at Hughes facilities in Southern 
with the help of Hughes fellowships. The Hughes California and Arizona while you're completing your 
commitment to furthering your education and your degree. 
career. Work Study Fellows work part-time during the 

More than 100 new fellowships will be available in academic year while studying at a nearby university. Full 

the coming year for graduate study in: Study Fellows work in the summer and study full-time. 

Engineering (Electrical, Mechanical, And since Hughes is involved with more than 90 

Systems, Aeronautical) technologies, a wide range of technical assignments is 
Computer Science available. In fact, an Engineering Rotation Program is 

Applied Math available for those interested in diversifying their work 
Physics experience. 

As a Hughes fellow, you could be studying for your If you'd like assistance from a company committed 

Master's, Engineer, or PhD degree while receiving: to advancing the frontiers of technology, fill out and mail 
Tuition, books, and fees the coupon below. Or write to 

Educational stipend Hughes Aircraft Company 
Full employee benefits Corporate Fellowship Office 
Professional-level salary Dept. 104-33, Bldg. C2/B168 
Smet pmployment P.O. Box 1042, El Segundo, CA 90245 
fechnical experience piserer USL Cie al . 

Total Value: $18,000 to $40,000 a year. onl Octo emoee 
—————————— 

Hughes Aircraft Company, Corporate Fellowship Office, Dept. 104-33, Creating a new world with electronics 
Bldg. C2/B168, P.O. Box 1042, El Segundo, CA 90245. re SUS SS Ta 

1 
Please consider me a candidate for a Hughes Fellowship and send me the ' H UG | ES ! 
necessary information and application materials. It ' 

1 
bee ee eee eee eeeeeeed 

hv HUGHES AIRCRAFT COMPANY 

PLEASE PRINT: Name 

Address Date 

City State 7 a 

| am interested in obtaining a__s Master’ Engineer degree Doctorate 

in the field of; = a a 
DEGREES NOW HELD (OR EXPECTED) 

Bachelor's: Date _ pa i RICE) __________ School ___ _ 

INSETS OU a PION —_____. School) J
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Digital introd 

f e 

or engineers. 
Personal computers designed Digital’s PROFESSIONALS. 

for engineers to use at work, not There’s no more cost-effective way to 
“game” computers for home or maximize engineering productivity, or 

hobby. to integrate all of an engineering 
They’re Digital’s professionals department's information resources. 

.. the PROFESSIONAL 325 and 350. Personal computing for 
They'll host a wide range of engineers should be fun, but more 

applications on an engineer’s desktop. than a game. 
Yet provide access to all the computer For PROFESSIONAL details 
power in an engineering department. and pricing, write to: 

They offer bit map graphics DIGITAL EQUIPMENT CORP. 
with high-quality resolution. They University of Wisconsin - 
support several jobs simultaneously. Account Team 
They interface with easy-to-use 1846 Hoffman Street, Suite 110 
menus backed up by detailed HELP Madison, Wisconsin 53704 
instructions. And they retrieve 
information in other Digital 
computers. 

Far from being toys, they have 
a powerful operating system, memory 
management and task protection, Digital Recruiting Days 
synchronous and asynchronous November 2, 1983 
communications, printer port, self- January 25, 1984 
diagnostics on startup, built-in user 
training aids, program development 
capability using a host VAX or PDP- 
11 plus options such as floating point, 
color or monochrome monitor, and 
Telephone Management. 

Wisconsin Engineer, October. 1983 
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Engineer's Library 
La a SD EO OSCE 

Experiments in 4-Dimensions 

by Kurt Worrell as it stated in the book’s introduction, either havea high degree of spacial per- 
Nearly everyone takes space for grant- neither he nor the publisher “assume ception or you don’t really understand 

ed. Everything we know revolvesaround any liability if you use this material the situation. Human perception is not 
3-dimensional space. What about alter- carelessly and invent a 4-dimensional structured to deal with 4-dimensional | 
native spaces, those of dimension greater Object that draws youor any of your per- space directly. — 
than three. Do they exist? Andifthey do, | Sonal belongings away into hyperspace.” Heiserman therefore takes an indi- 
how do we represent them in our 3-D Most of us can imagine the three mut- rect approach in explaining the facets of 
world. “Experiments in Four Dimen- ually perpendicular axes which describe 4-D space. Starting with a single dimen- 
sions”, by David L. Heiserman, not only height, width, and depth. Now try to ‘sion, he explains the basics for a coordi- 
answers these questions about 4-dimen- imagine a fourth axis which is perpen- nate system, how to plot figures, and 
sional space, but many more. Incidently, dicular to all of these. If you can, you how to analyze these figures. He follows 

. with a discussion of some of the more 
interesting geometrical aspects of work- 

4 ing in different dimensions, these being 
a : translations, scalings, and rotations. 

: Heiserman does an admirable 
~ Sy job of portraying the unpor- 

\ a trayable. 
‘. 

. 
aw 

£ A translation is an expression which 
represents displacement, direction and 

distance, between two coordinate sys- 
tems. Both geometric and relativistic 

translations are discussed in the text. 
Scalings refer to the altering of measur- 
ing units causing the figure to be ex- 

panded or reduced. Rotations, which are 
only possible in spaces of two or more 

*, dimensions, are those transformations 
a which cause the coordinate system to be 

a turned around a point. Rotations ex- 
ia plained by the author include those 

c about the origin and those off the origin. 

In all cases, the author provides alge- 
braic equations, proofs, examples, and 
exercises which, together, provide the y reader with a deep understanding of all 
concepts brought forward. | 

After giving the background infor- 
mation for each dimension. Heiserman 
devotes special sections to experiments 

Figure 1. General 4-D view of a hypercube. This object is composed of 16 points, 32 in that particular dimension. Each of 
lines, 24 faces and 8 space objects. All the angles are 90 degrees. these experiments is designed to com- 
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pliment your current knowledge of the binations of translations, scalings, and _tosee what differences occur when these 

dimension and, together, these experi- rotations of 3-dimensional objects. Be- transformations are performed in dif- 

ments make use of nearly every facet cause these properties are not commuta- ferent orders. It also suggests that you 

explained in the earlier chapters. tive, that is, the order in which these try different combinations on different 

One example of experiments which transformations occur affect the out- axes and analyze the differences that do 

are given inthe sections deals witheom- come, theexperimentdirectsthereader occur. 

am ae fo CO mm We cannot assume any liability 
cnn i = <a ff a wow if you use this material care- 

eS tA : co Le a | he lessly and invent a 4-dimen- 
FM cere remedies a “4 sional object that draws you or 

A, P| a_i any of your personal belong- 
/ —_ “a PB — lings away into hyperspace. 

ae a Se a a — 3 Logical approaches to mapping ob- 
2 _ LS ikl a ; wm jects in 2, 3, and 4 dimensions are pre- 
4 es oe oi . Ses = sented in these sections also, including 

“ a a = mg the aspects of perspective and distor- 

: a. / - Sos Seccems tion. Prespective is defined as the at- 
oe _ = Gat oe tempt to produce accurate drawings 
3 oo Ee | _. } which lead the viewer to believe that 
ey _ — a <i a there are more dimensions than there 

=== ep. ee — actually are. Distortion refers to certain 
accent ml | —, 3 \ = data which is lost when mapping to 

: nl \> \e lower dimensions. Figure 1 shows one 
cm iiss L | a Srympleothistorhisn an thatch cubes 
See ee S = a a which you see actually are the same size. 
Wenge mn fs LE a oo Because of the difficulty of visualizing 
bene oe oe Seen pterecmnge ye * S en eh STS nr a) j A Oe FE nae emma em MS tman io explain the lower dimensions 

a CE Se ee \\ — \ | \ before continuing on to a dimension 

“eg Ba 8 my + eon, 1) Wireman \ which has never been “seen” by man. All 
ee ? —_— i a \ equations used in later parts of the text 
SRR RRR 6.5.. 2 ST err) coreg v were build from 1 or 2-dimensional 

ein fied errr werd WAN space and it is this background which is 
OP ee re , Sa | ‘so necessary to understand 4-dimen- 

a ‘aieemsteasaat a a ae we" Wee sional space. 
=... a arian clemainienecien a Heiserman has portrayed an unpor- 

nee _ . 4 SORE Baie ae a 7 fa | *cieStsmmnnisiarosecnaac se Ie o trayable concept and has done an ad- 

Pre... 7 — | \ mirable job. Not only does he explain ee ne ee au. Poe  . a . how to display 4-D objects, but he shows 
7] : ae ee you how to manipulate them as well. He 

— ie - ae “sparks your imagination and sets your 
rr eee 5 . : S j 

: ae : yi i sights beyond our universe...into the 
~ fourth dimension. o 

photo by Ron Hillman 
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International Paper—a company Make sure management is a = 
that historically hires more gradu- technically oriented. 4 
ating engineers than all other disci- Engineers do best in compa- a _ y. 
plines combined—offers some nies where management under- ako Corer 
advice on one of the toughest deci- stands the challenges. i 5 ie a 
sions you ll ever make. IP’s chairman and president eT . be, % \ 

Look for a real challenge. are both engineers. So are many 1] E . \ roe , 
— ; other senior management exec- a aly —<—— 
Engineers are most impor- utives and many line managers. as 22 tant to companies with real Management understands the ! ot ae 

technical problems to solve. technical needs of the an Ka 
*rnational Pape . Engineers ortant endincen ieee aap... businesses, and supports the Euersfind import cers cy Ol ; people who contribute to 

electrical, chemical, mechani- lutiGhé. 
cal, industrial, civil, computer Get a good start. 
science, and more... face chal- Try to join an industry IP's Technical Career 
lenges like these in the 1980's: leader. Program orients you to the 
how to bring paper mills built A company’s size and company, exposes you to the 
fifty years ago into compliance strength affects the resources many technical career paths 
with tough EPA standards. - you have to work with, the available, and helps you select 
how to conserve enerey Ina PrO- impact your work can have, and successive job assignments that 
cess that’s more energy-intensive the range of opportunities match your talents, experience, 
than aluminum... -how to design available to you. and interests with the needs 
automated packaging Systems to International Paper is a of the company. From the match the speed of today’s pro- Fortune 100 company, with sales beginning, both on-the-job and 
duction lines... how to reduce of over $4 billion in 1982. IP formal classroom training help 
waste and squeeze maximum makes more paper than all of you to improve your own 
value out of an evermore-costly Scandinavia—more than any abilities and build a rewarding 
fiber resource. other company in the world. career. And you choose your 

a peeeermummaee. We're the world’s lead- own long-term direction—a 
ee Secs INE producer of paper continuing and expanding role ————es — packaging, and a grow- in science and technology 
... 4 / ~ oy \\.__ ing force in solid wood or a move into managerial 
lOO: . a products. IP is also the ranks. 

La esticroncge™ \=) ~world’s largest private Opportunities for top qual- 
Yat a 4° owner of forestland, ity engineers are available at 

Fy om «with over seven million many of our mills and other 
Ve — ——_ acres. Every share of IP___ facilities throughout the coun- 

ayy eo i 7 stock is backed by one- try... from Androscoggin, 
v ee ee seventh of an acre of Maine to Mobile, Alabama to 

es i ag a = wholly-owned land. Gardiner, Oregon. 

Tougher clean air and water quality standards 
require innovative approaches. 

Ls eerie 5 
cha leet ee . pan ee Check your placement office to see if we will be inter- 
IP is investing six billion dollars viewing on campus ... or send us a letter detailing your 
in six years to modernize and academic background and Career goals. Write to: 
expand paper mills, packaging Manager-Corporate Recruiting, Department LMB, 
plants, and solid wood products International Paper Company, 
facilities. One such project: the 77 West 45th Street, New York, New York 10036 

world’s most advanced con- 
tainerboard mill, completed in @) INTERNATIONAL PAPER COMPANY 
Louisiana at a cost of more than An equal opportunity employer, M/F 
$600 million. 
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A 23-YEAR-OLD 

Or evaluate primary sensor performances of school. If you’re qualified and selected, we'll pay 
multimillion dollar satellites? 75% of your tuition. Those with special 

Or manage millions of dollars a year in qualifications can even study full time, at no cost. 
defense contracts? So plug into the Air Force. Because when it 

The Air Force, that’s who. comes to technology, the Air Force can help you 
If you’re a talented, motivated electrical achieve great sophistication at a very tender age. 

engineer or plan to be, you don’t have to wait to For more information contact your local Air 
work with the newest, most sophisticated Force recruiter, or call our Engineer Hotline 
technology around. toll-free 1-800-531-5826 (in Texas 

You can do it now, as an Air Force officer 1-800-292-5366). Better yet, send your resume to 
working as an electrical engineer. HRS/RSAANE, Randolph AFB, TX 78150. 

Don’t get us wrong. We don’t hand it to you There’s no obligation. 
on a silver platter. You have to work for it. Hard. 

But if you do, we’ll give you all the 
responsibility you can handle. And reward you well AIM rliGH 
for taking it. 

You'll get housing, medical and dental care — AIR EORCE 
and excellent pay that increases as you rise in rank. 

Plus there are opportunities to attend graduate A great place for engineers
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The Cube With A Twist ration, 613 Sellery B, Madison, WI 53706. 
Big Park on Campus For $1.50 more you will receive a detailed 

Remember all those frustrating hours instruction manual which would certainly 
you spent futzing around with Rubik’s be a nice thing to have if you like such 

The UW engineering campus has be- Cube? Well, a group of Madison entre- _ things. Get yours today. 
come more of a cultural center now that peneurs have developed a cheap rip-off 
the Robert W. Marshall Memorial Park is of the original which is advertised as “The » 
open to the public. The park, which pro-  World’s Easiest Cube Puzzle.” No longer Od a 
vides a visual conclusion to the Henry will you have to strain your brain while ‘“— 
Mall and extended flower bed in front of trying to get all the little colored squares q ) 
the Engineering Building, was rapidly onthe right sides: these guys have a cube a ow : 
adopted as a location where one might that is the same color on all six sides. In “4 Pe 
hold discussions on relevant social issues. addition to being very easy to solve, it is <— 
It’s also not a bad place to have lunch. _also rather difficult to mess up. _ 

You can purchase one of these marvels ea 
by sending $5.99 to: The Triamox Corpo- _ 

photo by Ron Hillman 
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hn ha ana on, nn Rea: ii es 

Low Orbit Probes Z * ie Beg eT 
hae ea } ip a 

Close-up photographs of airless worlds a”) a EN i g Pin es, co 

may one day be taken by probes placed "si > sy aatine! + Bee ine: ANVE ete «2 

into stable orbits only a few feet above the me ee nate 5 Bet", ® fines? eet ae 
round. an DP aa al Mee mS Se MNNE 

8 Researchers at the University of Wis- May cell > Se See) xh ne eee MM 

consin point out that on planets that have rt LR WDE OO SS i eS aeN 

no atmosphere, the only limit to howlow | gies. WEL “WINN Se AR 

a satellite may be placed is the elevation oN SE ‘Ld ee IAS Se) 1 zm, an 

of the highest part of the plant. A probe ~ a SO) oath a4 & a ae a J 

placed in such an orbit would be able to l ASE BRS COP a}. SI / 

provide scientists on earth with a long / ed, ——" aee VAS oy “gS > 

series of extremely detailed pictures of pl. F PG pew \— Y 
features on the planet’s surface. a in, J ¥ — \ 5 ‘ a 

This would be an improvement over | Mi sgl GS Me ° \ 

landers, such as the Viking, which can [9 5p 5-2 7 Le 

only photograph one location. And alow — (isses UE DS a Zit 
orbit probe would be able to take much photo by Ron Hillman 

more detailed pictures than a satellite No Place to Pedal Finding a space is unnecessarily time- 
positioned so as to map the entire planet. Ashortage of parking space for bicycles consuming, and students are forced to 

The researchers recommend that low has become asevere problem on campus. risk having their bikes stolen because 
orbit probes bea part of any future explo- Cyclists are forced to chain their bikes to they must sometimes chain them to ob- 
ration of airless bodies in space, but they practically any fixture that is nailed down. jects that are not physically secure. 
advise that “placing a satellite in an ex- 
ceedingly low orbit is a tricky business 
requiring the most advanced guidance Are you a Wisconsin Engineer? 
technology we have today.” 

Put yourself in the columns supporting the WE by 

— placing your advertisement in the engineering 

High Mileage student’s magazine. _ eel! 
Nowadays it costs a lot of money to “fill Pree “ ss 

her up,” especially if you happen to be . Cea iy Ptyed ‘Sapna 

driving a space shuttle to work. - Alumni a ses aS 

The shuttle’s main tank holds about : oe Te a le ae if 

140,000 gallons of liquid oxygen and - Local Commerce a... ] ay ate 

380,000 gallons of liquid hydrogen. This is aa ¥ 

entirely used up during the first few min- - Interviewing Company a yes 
utes of a shuttle mission. i a A as 

Although the space shuttle might be ai ; 

termed a gas guzzler by anyone’s stand- Se ee ad k Wan 

ards, you might be surprised by the kind ‘a ae oe 

of mileage the shuttle actually does make. wil q — 

Ona typical seven-day mission the shuttle Call John Hochberger ey Ai 3 ‘ 

will travel approximately 2.9 million miles. Ad tisi Edi ¢ . aad f 

The shuttle will be making an estimated vertlsing itor, all een 

5.6 miles per gallon. at 608-262-3494 —— sil 

Actual mileage may vary depending on = i 

individual driving habits and conditions. 
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Ihe State of Dirt 

LS a 

After a decade of pressure, the state finally recognizes 
an Official state soil. 
a 

Rene Ne, De Lf 5 a - 

‘ 4 i o : » . a 
X ie —o q : a, fe 7 : 
Ne a . , core ee 

. . . —_ —— photo by Ron Hitman 

by Solveig Christenson debate, the bill was passed by both the __ ing the soil. Still, Hole says, the farmers 
Senate and Assembly. a in North Central Wisconsin take care to 

Until Friday, September 10, 1983, Since there are over 500 soils in the ensure an adequate covering of vegeta- 
there was no soil for the state bird tohop State, debate over the choice of Antigo _ tion to prevent possible wind erosion. 
on, the state tree to root in, and the state _ silt loam above other state soils intensi- Where many Wisconsin soils are sandy 
mammals to roam over. On that day, fied into rivalries between various sec- or gummy, causing difficulties in vege- 

Gov. Anthony Earlsignedabillmaking tions of the state. In the light of this tation growth, Antigo silt loam provides 
Antigo silt loam Wisconsin's official state Competitive dispute, one lawmaker a positive foundation for many state 

soil. stated that since the state tree, sugar _ industries; particularly dairy farming, 
University of Wisconsin-Madison soils maple, and state bird, robin, are both —_ Jumbering and potato farming. To those 

professor emeritus Francis Hole wit- found in every part of Wisconsin only a —_ who contend that Antigo silt loam was 
nessed the signing after his ten-year soil found everywhere in the state should not a representative choice, Hole says 

campaign to stimulate public interest in be made a state symbol. that potatoes grown in Antigo silt loam 
the soil. In view of the relative youth of }.-———--——————_———————_ are sold inevery part of the state. Antigo, 
soil science (it’s approximately one «6 ca . * as opposed to the regional names of 
hundred years old) Hole said he wasn’t 1 SuPPose ae le Isa dirty job other suggested soils, is a town name 

surprised at the absence of a soil inthe that someone has to do, _COM-~ found only in Wisconsin. Many common 
state “official symbols” listing. Holewas mented Gov. Earl, while signing _ state trees also grow well in Antigo silt 
concerned with the public's ignorance of the soil proclamation. loam. : . 

important signs of soil neglect and ero- Antigo silt loam does pose a problem 
sion. The promotion of a state soil was ; . to engineers who build on it. Its ten- 

hoped to spark interest. There is, however, no one soil repre- dency to accumulate water, while good 
Three years after Hole started dis- Sentative of Wisconsin, because of the for crops, makes it subject to frost 

cussing the silt loam issue, newspapers ‘iversity of the state’s glacially depend- _ heaves, thus calling for bearing consid- 
and magazines picked up reports of his ¢nt#eography. Antigosiltloamisfound _ erations. In areas covered by Antigo silt 
talks. The light humor with which the 114 200-mile belt through twelve coun- loam, the groundwater is only twenty 
idea was presented by the press in- ties north of central Wisconsin’s large _ feet down. 

creased “grass roots” popular support. sand deposits. : Perhaps the most encouraging point 

Students and teachers became involved Antigo silt loam was formed from the _ in this state soil debate, Hole says, is the 
through numerous signed petitions in gravel plains left by meltwaters from _ fact that a natural material most people 
favor of the measure. Statesenator Tiny theretreating glaciers. Thesoilisapro- take for granted is now being recog- 
Kruger called Hole in 1982 asking for duct of 3-foot deposits of this gravel nized and discussed. It has increased 
information to draw up a bill to set covered with a 3-foot loess covering public awareness of soil aspects and 
before the State Legislature. In the fall blown inover time. In Wisconsin, thesilt issues that face people who work with 
of 1982, Senator Fred Risser reintro- loam’s natural erosion is not as proble- _ the soil every day. It has brought dirt to 
duced the bill. Finally, after extensive matic because oforganicmatterenrich- _ the attention of the common man. Qo 
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© Eastman Kodak Company, 1983 

ectronics at Ko . 
Putting g d thing 
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Is One OF Our specialties. 
— 
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Wes SENGes Sacte Sep 7” f f aE Gz: ay f 
Kodak 25 = == eae Sas PP» f more than 

| has entered is, . f that to keep us 
anew era. ‘ ad lo, 2 ii among the nation’s 
One in which 4 is ia top companies 
electrical engi- ; OL in sales of electronics- 
neers, computer — related equipment. 
scientists, soft- y LO It takes innovative engineers to debug 
ware engineers, and Me application programs in microcomputer- 

electronic-imaging based, software-development systems. 
specialists interface And skilled electronic-imaging profes- 
to expand our considerable sionals to design digital and analog signal- 
expertise in a wide variety of processing devices, and develop soft- 
technologies. ware for complex electromechanical 

Already, this blending of skills and hardware. 
talents has produced the Kodak disc If you’re interested in the challenge, 
camera—a camera in which integrated diversity, and career advancement you'll 
circuits make the decisions, automatically, find at Kodak, see a recruiter on campus. 
at the touch of a button, and which incor- Or send your resume to: 
porates Kodak advances in optical design. Personnel Resources, - 

Today, integrated electronic components Eastman Kodak Company, Aa 
designed and fabricated at Kodak are built Dept. DECM, ites 

into many of our products. But it takes Rochester, NY 14650. 

e e ° 

Kodak. The right place. The right time. 

An equal opportunity employer manufacturing photographic products, fibers, plastics, chemicals, and electronic equipment. Plants in Rochester, N.Y.; 

Kingsport, Tenn.; Windsor, Colo.; Longview, Tex.; Columbia, S.C.; Batesville, Ark.; and a sales force all over the U.S. 
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C t that What if we could actually design the human brain might. 
reate compu ers computers to capture the myster- While extending technology 

e ies of common sense? and application of computer 
capture the mysteries At GE, we've already begun to —_ systems is important, the real 

implement advances in knowl- excitement and the challenge of 
ofcommon sense edge engineering. We are cod- knowledge engineering is its 

® ifying the knowledge, intuition conception. At the heart of all 
wwe and experience of expert engi- expert systems are master engi- 

The brain does it naturally. It neers and technicians intocom- neers and technicians, preserv- 
wonders. It thinks with spon- puter algorithms for diagnostic ing their knowledge and 
taneity—advantages we haven't troubleshooting. At present, we experience, questioning their 
been able to give computers are applying this breakthrough to logic and dissecting their 
We've made them “smart” able diesel electric locomotive sys- dreams. As one young employee 
to make sophisticated calcula- tems to reduce the number of said, ‘At GE, we're not just shap- 
tions at very fast speeds. But we engine teardowns for factory ing machines and technology. 
have yet to get them to act with repair as well as adapting this We're shaping opportunity.” 
insight, instinct, and intuition. technology to affect savings in Thinking about the possibili- 

But what if we could devise other areas of manufacturing. ties is the first step to making 
ways to probe into the inner na- We are also looking at parallel things happen. And it all starts 
ture of human thought? So com- —_ processing, a method that with an eagerness to dream, 
puters could follow the same divides problems into parts awillingness to dare and the 
rationale and reach the same and attacks them simultaneously, determination to make visions, 
conclusions a person would. rather than sequentially, the way reality. 

Nonprofit Organization An equal opportunity employer € 
US. P C1 me If you can dream it, 

e Madison, Wisconsin Pasion, Mire you can do it.
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