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HP-21 Scientific. HP-25 Scientific Programmable. 
$125.00" $195.00?



Deanne ee 

The calculations you face require no less. 

The HP-21 offers you: The HP-25 offers you: 

32 preprogrammed functions & operations. The Keystroke programmability. The automatic answer 

HP-21 performs all log and trig functions, the latter in to repetitive problems. You enter the keystrokes neces- 

radians or degrees, including: sary to solve the problem once. Thereafter, just enter 

@ rectangular/polar conversion; the variables and press the Run / Stop key for an almost 

@ register arithmetic; instant answer you know is accurate. 

= oe log ven baste’ ‘oul No software. No “computer” language. You can 

. e HP-21 also performs all basic atamanipy ae program without prior programming experience. 

tions and executes all preprogrammed functions in one . 

second or less. Full editing capability. You can add, delete or change 

; any step in your formula anytime. Easily. 

Full display formatting. You can choose between fixed . - - 

. can ; Branching & conditional test capability. 8 Ad- 

decimal and scientific notation, and you can control d . : 
. : ressable Memory Registers. You can do register 

the number of places displayed. If a number is too large . : 
. : . . arithmetic on all 8. 

or small for fixed decimal display, the HP-21 switches 

automatically to scientific. If you give it an impossible 72 preprogrammed functions & operations. 

instruction, it displays E-r-r-o-r. Fixed decimal, scientific & engineering notation. 

Both share these features. 

RPN logic system. It lets you evaluate any expression without copying parentheses, worrying about hierarchies or 

restructuring beforehand. You see all intermediate data; you rarely re-enter data; and you can easily backtrack 

to find an error, because your HP calculator performs all operations sequentially. 

Uncompromising design and craftsmanship, One reason Nobel Prize winners, astronauts, cosmonauts (an 

HP calculator flew aboard the recent Apollo-Soyuz mission), conquerors of Everest, America’s Cup navigators 

and over a million other professionals use HP calculators. 

A full range of accessories. When you buy an HP calculator, you get more than a machine. Each comes witha 

complement of standard accessories that help you get the most from yours. There are also many optional acces- 

sories, so you can add to your calculator’s capability as time goes on. 

Test the HP-21 and HP-25 at your bookstore. Today. 

Both are there right now, waiting for you. So there’s no reason to wait until after mid-terms to test them. The 

sooner you get one the easier your mid-terms will be. 

If your bookstore happens to be out of stock, call us, toll-free, at 800-538-7922 (in Calif. 800-662-9862). We'll 

give you the name of another dealer near you. 

HEWLETT wu) PACKARD 

Sales and service from 172 offices in 65 countries. 

suggested retail price, excluding applicable state and local taxes —Continental U.S, Alaska & Hawaii Dept. 239B, 19310 Pruneridge Avenue, Cupertino, CA 95014 

615/34 
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engineering 
deor ed lik egree,w iKe 

engineering 
career 

Sargent & Lundy's entire business is engineer- 
ing and engineering is exactly what we would 
hire you to do. We are the nation’s largest 
consulting and design engineering firm and 
specialize in projects for the electric utility 
industry. The industry and ourselves are grow- 
ing continuously and we have an increasing 
need for graduates with bachelor and advanced 
degrees in many engineering disciplines. 

If an engineering career is your plan, we would 
like to talk with you. Please make an appoint- 
ment through your placement office to interview 
with us. Our company representative will be on 

the Madison campus, February 5, 1976. 

Thomas G. Longlais, B.S., 1969, 
Michigan Technological 
University; M.S., 1972, 

BEE NS University of Wisconsin, Civil 
i Engineering. Presently, 

assistant chief structural 
Sp design engineer, Structural 
a A ccm Design and Drafting Division. 

we Toe “I think your time would be 
as FESS well spent by talking to 

» I fi) Sargent & Lundy. Here, I'm 
Jae W not only asked, but allowed 

a » we to do the work | trained 
/ myself to do’ 

—_ SARGENT & LUNDY 
Ry Z ENGINEERS: 

Ny A 55 East Monroe Street, Chicago, 
Gee Illinois 60603 * (312) 269-2000 

~ An equal opportunity employer. 

=< \@r 

ts



PUBLISHED BY THE ENGINEERING STUDENTS of the UNIVERSITY OF WISCONSIN 

Journalism Editor a poten =— Contents——= 
Engineering Editor 
Peggy Lawrence 

Business Manager 
Bill Fuhrman 

Students Advisors 
Peter Scheer Orthoses-An Alternative to Surgery ...............000+.pe 4 
Dan Seidl ; by Steve Schopler 

Twentieth century technology comgined with exacting 
Photography craftsmanship can reshape human bodies and restore their 
oon ee mobility. 

ike Wirtz 
Bill Graham ere erereerecseeeceereernrectenenenynepaennsnangacetssisscrgs 

Graphics * . Have T iarchi Q-File: A Backstage Hit........ ccc cece cece eee en cence De 7 
Phil Yahnke by David Shaw with Ken Emmerich 

Audience lights dim and the show is about to start. A person 
Writers will raise the curtain... and a computer will raise the lights. 

Rudi Beck 
Steve Schopler ES Se 

Mary Peot eo, i : Winning in the SCORE Competition ...................p. 14 Barb Morris i 
Shelagh Kealy by Ken Kriesel 

Ed Bark Madison team makes good with an alternative energy source 
Lauren Schlick for homeowners and small industry. 

Mike Wirtz 

Write Your Own Ticket ............cccceceeeeeeeeeeee espe 19 . Pp 
oe by Rudi Beck 

4 2 8 Who's sitting pretty in the job market? It ain’t the English 

oe majors. 

“lem Get a JOD 0... «wows se seeps s+ a wemreees ays eanewees ¢ ePe 23 
© ccomscne An interview schedule for the discriminating engineer. 

Board of Directors 

| Prof. George R. Sell Chairman: MARSHALL H. KAPLAN, Pennsylvania State University, University Park, PA 16802 
Prof. Howard J. Schwebke Publishers Representatives: LITTEL-MURRAY-BARNHILL, INC., 60 East 42nd St., New York, 

Prof. Wayne K. Neill NY 10017 and 221 N. La Salle St., Chicago, IL 60601. 

Prof. Charles G. Salmon neuen 
Assoc. Prof. Raymong B. Esser Second Class Postage Paid at Madison, Wisconsin, under the Act of March 3, 1879. Acceptance for 

Assoc. Prof. C.A. Ranous mailing ata special rate of postage provided for in Section 1103, Act of Oct. 3, 1917, authorized Oct. 21, 

Asst. Prof. Richard Moll Published six times a year, Oct., Nov., (Dec.-Jan.), Feb., Mar., Apr., by the Wisconsin Engineering 
Asst. to Dean, Mr. Hosman Journal Assn. Subscriptions: one year—S2.00; two years—$3.75; three vears—85.25; four years—$6.50. 

Single copies are 35 cents per copy. 276 Mechanical Engineering Bldg., Madison, Wis. 53706. Office 
. Phone (608) 262-3494. 

Special thanks to Judy Ashford, Zane All rights reserved. Reproduction in whole or part without written permission is prohibited 
Williams, Klieg! Brothers. Copyright applied for 1972. 

=



Orthoses — 
e 

An Alternative 

to Surgery 

by Steve Schopler 

“Since they are used in so many cases, ... every orthotic 
device must be individually designed and hand crafted.” 

In December 1974, a Madison, Mrs. Seireg’s knee, injured in a 
, Wisconsin woman made medical riding accident, had been operated 

| va | history. Shirley Seireg’s ‘‘athlete’s on in 1952 to remove torn cartilage. 
if | knee’’ was the first case of Such operations are common treat- 
- degenerative arthritis to be treated ment for this knee injury, and 

ee with an artificial knee brace. many young athletes undergo the 

| ss " Orthoses, as external braces are surgery every year. As a conse- 
“SS called, can be used to give correc- quence of the operation and an ac- 
pA” on tive treatment of spinal defects, tive lifestyle, the remaining car- 

dae a — supportive assistance to injured  tilege in her knee was worn down 
a, Bre limbs, or provide controlled to a paper thin layer, a condition 

; iA 7 7 movements to paralyzed patients. known as degenerative arthritis. 
\ ~~ Orthotists are the specialists who Loss of the natural shock absorbing 

™ | -_- design and build the devices, material in the joint caused friction 
i= 5 applying concepts of anatomy, between the knee bones and such 

physiology, engineering, and severe pain that within a few 
materials science to reshape in- weeks it nearly crippled her. 
jured human bodies and restore Operations to replace the knee 
their mobility. with an artificial joint or to break 

the leg and reset it deliberately 
ec — _ “‘bowlegged’’ offered no 

i yr guarantees of success. So, although 
7 a ‘Coo her doctors doubted that the brace 

<~ Eee | gs | would help her, Mrs. Seireg visited 
eo iA Is eens the orthotics department of the 

1) ck | | — 
ae / eae i _ Steve Schopler is a senior in 

oe ate te ew mechanical engineering, currently 
Pe Po | } studying bio-medical engineering. He 

lj fc A iE pe - ‘ a is also a science and technology intern 
oy. <i oe i. } rm i for the Wisconsin Legislative Council 

oh iN Ff eae Staff. 
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Rusk Clinic at New York Universi- [oo curvature caused by the disease 
ty where an orthotist, Hans | Scoliosis. The so-called 
Lehneis, designed and constructed | “Milwaukee Brace’? uses a chin 
the brace in two days. ‘From the | _ ~~ and head rest supported by three 
minute I put it on- no more pain.” | | _ “vertical bars mounted on a hip cor- 
said Mrs. Seireg who has resumed : “ieee! set to treat the disease which 
her occupation and family life with Og | strikes mainly in adolescent girls. 
full vigor. : _ (' \ capil The brace applies lifting and ben- 
When standing or walking, Mrs. |. TNO NN. ding forces to counter-act the cur- 

Seireg’s brace applies forces atthe [. \Q aS vature in the vertebral column and 
knee, calf, and thigh toseparatethe |) Yo a thus, the spine is allowed to ‘‘grow 
rubbing bones by adistance of one |‘ Vy — : straight” a phenomenon known as 
millimeter, less than a dime’s ‘ _ a compensatory straightening. Left 
thickness, but enough to make the | | YO oe untreated, a scoliotic spine can 
difference between crippling pain | _ curve so severely that internal 
and a normal life. This was the first - Pow’ organs are displaced, sometimes 
such application of the fiberglass . \A resulting in fatal complications. 
brace, originally intended for polio i \. oN The only other alternative for vic- 
patients. Mr. Lehneis’ knee brace [Mm —_ tims of the disease is a spinal fu- 
is an example of how orthotists _ _.. | sion, a painful and risky operation 
apply twentieth century technology ——=—=—= —! 6that may leave the adolescent 
with exacting craftsmanship to Mrs. Seireg’s knee brace. spine permanently stunted. 
make such “firsts’” common oc- At the University of Wisconsin 
currances. Hospital Rehabilitation Center, 

Orthoses are used in a wide William H. Engel, Director of 
variety of situations. Patients with complex than those of limb Orthotics, displayed some devices 
spinal damage or paralysis caused replacement. Comfortably bracing he has created, representative of 
by automobile or sports accidents a tender joint or a youngster’s the state of the art in modern 
are often rehabilitated with the growing spine requires careful orthoses. Entering into the field 
help of orthotic devices, but their judgement and a thorough from what he calls the “recession 
most common use is with dis- knowledge of anatomy. Designinga of ’58”, Engel had worked in in- 
abilities caused by Spina Bifida, sturdy, reliable brace which will dustry and had an engineering 
Muscular Dystrophy, Cerebral give purposeful movements to background but no previous ex- 
Palsey, and Polio. These are dis- paralyzed limbs involves special posure to orthotics. Now, with 17 
eases of the nerves or muscles problems in mechanics, materials, years of experience he proudly 
which usually strike early in life and design. claims ‘We don’t do anything un- 
and can permanantly cripple or Despite their specialized profes- less it’s successful.” 
paralyze their victims. sion, a Certified Orthotist (C.O.) For spine injured patients with 

Since they are used in so many requires relatively little special hand paralysis, Mr. Engel and his 
cases, and to account for training. Currently, four years of assistant, Dennis Henkel, have 
differences in the size, age, and oc- experience in a brace shop plus six designed a brace that fits the wrist, 
cupation of each patient, every weeks of instruction at N.Y.U., thumb, and first two fingers of the 
orthotic device must be individual- Northwestern, or U.C.L.A. (the hand. Made entirely of stainless 
ly designed and hand crafted. No only American universities offer- steel and aluminum, the brace 
brace is built by a simple formula ing the training) fulfills the provides prehension (grasping) of 
or prescription; Instead, orthotists eligibility requirements. Startingin the hand by joining the wrist 
consult with the physician, the 1976 however, a Certified Orthotist bracelet and finger pieces with 
patient, and a physical therapist must have a two year associate mechanical linkages. Bending of 
before any device is conceived. For degree in addition to these re- the wrist joint drives the 
this reason, buying an orthotic quirements. mechanism which causes the 
device off the shelf is a practical The earliest orthoses of the late fingers to grasp and release with a 
impossibility. 1800’s were crude devices made of mechanical advantage that 

A considerable amount of wood or metal, used to correct delivers as much as 14 pounds of 
orthotics technology has come from clubbed feet in children. Partially force to the grip, stronger than most 
research into prosthetics, those successful at best, they alltoooften men can grip with a healthy hand. 
devices which replace amputated aggravated the deformity. It was Without such a brace, the flaccid 
limbs. Orthotists, however, deal not until 1946 that Drs. Walter hand is almost entirely useless and 
with the rehabilitation of natural Blount and Albert Schmidt of since they could not eat or dress 
limbs, and in many respects the Milwaukee used a brace applying themselves, most of these patients 
problems encountered in construc- forces and torques (bending would require special care in nur- 
ting corrective devices are more forces) to correct abnormal spinal Continued on page 22 
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Ameri industr 

tical 8 critica pro lems. 

At Babcock &Wilcox, you can work on any one of them. 

Where there’s action, there’s and its products cleaner; huge In short, with over $1 billion 
opportunity. As an involved boilers that run on refuse; in shipments a year, B&W can 
technological leader, Babcock specialty valves which control _ put you to work in a number of 
& Wilcox offers quick respon- noise pollution. vital areas. 
sibility in many of today’s areas Productivity. B&W safety We need creative people 

of major concern. and control systems and auto- who can handle responsibility 
Energy shortage. One of mated machines help people _— early. People who can help run 

the world’s leading producers in many industries work more @Company with the most 

of specialty steel tubing foroil _ efficiently. demanding standards of 
production and refining and Inflation. The fight against Management and engineering. 
a major manufacturer of nu- inflation starts with greater By continually training our 

clear and fossil-fuel systems, productivity; B&W heat-saving own employees, B&W is devel- 
B&W is also working on fuel refractories, machine toolsand oping talent from within to 
alternatives such as coal gasi- computerized control systems meet the growing need fora 

fication. help supply it. And B&W's highly-skilled work force. 
Environmental control. experience as a pioneer in See your Placement Direc- 

This is an important area of boilers and nuclear steam sys- _ tor or write to: Manager, College 
business at B&W. We produce _ tems helps produce efficient | Recruiting, Babcock & Wilcox, 
fuel injection systems and pre- power for scores of utilities 161 East 42nd St., NewYork, 
cipitators to make combustion throughout the country. New York 10017. 

Babcock & Wilcox 
An Equal Opportunity Employer 
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by David Shaw 
with Ken Emmerich 
a 

Perhaps, when attending theater, setting the level of each dimmer from 20 to 100 different lighting 

you are unaware of the complex- and then changing it as the needs of setups, or cues. These must be ex- 

ities of backstage—beyond those of the play dictate. ecuted by the electricians as ac- 

the acting performance. There is a In stage lighting, there are a curately as possible and, often, as 

whole world of activities that take series of developments in dimmer quickly as possible. When many 

place completely out of the control based on technology control channels, or dimmers, are 

audience’s sight that require many borrowed from the computer in- involved, the complexity of the 

hours of hard work from many un- dustry. Stage lighting control has amount of information involved in 

seen technicians. the same problem that other fields making the magic of light work on 

One of these areas is the design face—the processing of agreatdeal stage are surprising to an outsider. 

and execution of the lighting of the of small pieces quickly, accurately For example, in Vilas Hall’s 

play. Much is involved in the ex- and in the proper order. In the Mitchell Theater, 60 dimmers are 

ecution of actual lighting cues, in average show, there are anywhere used. For the average show of 50 
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ELECTRONIC COMMUNICATIONS 
—-INDUSTRY OF THE FUTURE 

When you work in communications, you’re important—for A main reason for our growth; we’ve sought out people 
communications is the hub around which everything re- who challenge the norm, who strive to accomplish better, 
volves. The total of man’s knowledge is increasing at an _ more innovative methods and products. 
accelerating pace. And the more we know, the more that Electronics and the computer have revolutionized the 
happens, the greater the need for faster, more sophisti- state of the art in communications. The need and the chal. cated ; communications. This is where GTE Automatic lenge pose an interesting, exciting future, and a real op- 
Electric comes in. portunity for people who would like to work with us to 
Our annual R & D budget is in excess of $25-million. Our meet this challenge. 
sales are rapidly approaching the $1-billion per year mark. Challenge us to talk to you about it. Send your resume to: 
GTE Automatic Electric is one of the largest manufac- Coordinator of College Relations, GTE Automatic Electric, 
turers of telephone equipment in the world. 400 North Wolf Road, Northlake, Illinois 60164. 

An Equal Opportunity Employer M/F 
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‘For the average show of 50 cues, over 3000 pieces of infor- 
mation are needed to make the lighting work.” 

cues, over 3000 pieces of informa- also possible to add one preset to memories. The remaining types of 
tion are needed to make the another, making more variations memories can be considered to be 
lighting work. possible. Fewer operators, of volatile and non-volatile. Many 

. . course, are necessary. While computerized dimmer boards 
The earliest dimmer systems several people may be needed to systems use a combination of the 

were, realistically, “one at a time change the presets, one person can two. Volatile memory storage units 
systems. These were basically com- handle the mastering. are best for short term storage. 
prised of either resistance or auto- ; They must have a constant supply 
transformer dimmers each of The only things limiting the mul- GF current in order to retain their 
which were worked by hand. The tiple—scene preset board’s flex- contents. Core memories, which 
only types of mastering (moving ibility are the number of scenes 414 non-volatile are best for long- 
more than one dimmer at a time) and the speed at which they canbe jo.5 storage—and they are best fee 
available were different methods reset. Various mechanical schemes jhe main aeustles of a com- 
of mechanical interlocking. These were tried, such as plastic cards, puterized dimming system 
types of dimmers, due to the quan- one for each cue, that could be h 8 . f 

tity of heat produced, required ——-————H—— There are certain functions of a 

large cabinets that were located on ~ . eT iutank twee of 

stakes: teking up velusble apace, nay) aq 4 s systems available. First, there must 
Then, in the early 1930's, semis 1 oe Ry, , be a method of setting the lighting 

control of dimmers became possi: 4 levels before recording them. 

ble. Roughly analogous to a relay- Pwo Gevond;, her must be a place 

cattaeS ee oe = fa My where this information is stored, a 

usually DC, to control large aS a tee iid ane major cera 

amounts of current in the dimmer. ‘ ep OE JU ging fs storage UME 18 Als 
: ; capacity; its type, either tape, elec- 

The control device therefore can : : ; 
. : p tronic or core; and the access time 

be small, creates little heat, and * ; needed to store oF reaall ary ‘wart 

can be located in a smaller space. és i p af the awe yp 
The dimmers themselves can be Pr, ©: mory- 
located in a room away from the —————————-—__ There must be a playback 

stage near the main source of quickly placed in special readers. ‘System, used for actual show 
power. The types of these Each cue could be set before the Peration. The parts of this system 

remote—controlled dimmers, show and then inserted in the fe: a method of addressing the 
roughly in the order that they reader. However, the systems are Various cues in the main memory; 

became available, were the limited, too, by the number of 2M assigner to send this informa- 
saturable reactor, the thyratron, cards, readers and the speed with [ion where it is needed; and an 

the mag amp and finally, solid which cards can be changed. operative system to perform the 

state. What was needed, then, was an desired changes. Often associated 

Since such small amounts of @lectrical rather than mechanical with ee a timer, which 

current were involved, electrical M@M0TY system. Thesteisel liguitig automanca ee ea ed con. 

mastering for the first time became °nsineers borrowed ifrom.semie: af ane’ nape Fea da in oe sed 
practical. This allowed propor- the technology developed for com- 'ro! the ie al es ane. ted in a - 

tional control over virtually an in- puters. The same information Separate'y. heh olen ‘ en " 

definite number of dimmers with a previously written on paper for 7 ee een a aed ‘i fac i 
inele handle. The logical exten- multiple scene presets and on 1" 4 numerical order to faclillate 
nee eee. 8 mechanical cards for a mechanical ‘@pid operation. 
sion of this idea was to have two or d h a. 

more controllers for the same slecteant tn was now stored _— There must be a facility for alter- 
dimmer unlit hooked up in parallel electronically. ing cues once they have been 

through a master. This arrange- There are three basic types of weitten, Finally, there tivet be 
ment, called multiple—scene memory systems used for access’ to the system for manual 
preset, allows each lighting cue to theatrical installations. The first Le pee This can also be com 
be set up on a different “scene.” one developed was a tape system. ine pan ant sort at Dank agin 
The operation, then, was simply This was simple and lightweight ‘°*°° ° syater tasline. 
fading one scene down while the but allowed only consecutive The Q-File system, developed by 
next was being brought up. It is access to previously recorded Thorne Electronics of London for 
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the BBC in the early 1960's, is an 
example of one of the most MIMIC DIMMERS LeveL CHANNEL 

sophisticated memory systems gl ZZ | CONTROL 
available. There are 60 Q-File in- en => TEveL 
stallations world-wide, 20 of which Dee Be MOPie nese 
are located in the United States. fig wonteeAEVEL 

There are four in the vicinity of —_- »s MODIE CATION 

Madison: two in Minneapolis one 
in Madison and one at thie Lyric STAGE FADERS FF iN 
Opera in Chicago, the largest Q- 
File installation ever. SSS The Q-File has a capacity of 400 peek | 
channels (dimmers) and 200 total Kap =>— TIMER 
memories. In the main storage unit XQ LRT Te BERS 
the resolution is 30 steps, or (6 bits). MAIN 
The main timer, which syn- 
chronizes the whole system, looks STORE 
at each channel 140 times per se- 
cond. Each channel is processed 
every 25 microseconds in the ion fl 
operating storage. Information flow. 

The two auxiliary stores have a 
resolution of 120 steps or (eight TAPE 
bits), and each is a core type. The 
stage store is fed to the channels - : 
while the preset, holds what is 
coming up next. In each memory 

there is an off/on bit which in- 
dicates whether that channel is be- either stage or preset. Blind plot- just the operating stores, stage and 
ing used in that memory. ting is possible; a memory can be __ preset. 

The Channel Controller serves recorded in preset without affec- As you can see, the Q-File system 
as the system input—levels are set ting what is on stage. There is also provides a great deal of sophistica- 
up here to be recorded in each an auto—sequencer that allows tion in the control of theatrical 
memory for each cue. It is a memories to be selected in lighting. It gives the lighting 
decimally selected servofader numerical order. designer and the board operators 
which can either be driven by the There are two up-faders and two almost complete freedom from the 
servomotor or by manual control. down-faders the times for which paperwork necessary for the 

The mimic provides a visual in- are separately adjustable. Each average show, while at the same 
dication of what is recorded in timer has a range of one second to. time eliminating human error in 
each memory. It consists of one 70 minutes in two overlapping duplicating presets. It provides a 
lamp for each dimmer, and consists ranges. The main fader will allow great deal of operational 
of two different types. The preset additions to, subtractions from or sophistication even with novice 
mimic, which “reads out” the in- complete replacement of the operators. Finally, it is a good 
formation contained in the preset memory on stage. The subfader teaching tool as it will allow 
store, merely indicates whether will allow additions to or subtrac- demonstrations of lighting 
that channel has been recorded as_tions from stage. The main fader capabilities to beginners with a 
“on” or “off.’ The stage mimic, and the subfader can be working minimum of pre-preparation time. 
reading from the stage store, usesa with different memories and ©=£———— 
feedback principle. The lamps in different times simultaneously. All David Shaw i d 
the mimic give an indication of the fading is completely propor- and teachin Samuitaee ci gael 
output of the dimmer by changing tional—dimmers going to different Davai He is working aes 
their intensity. levels take the same amount of M.F.A. in lighting design and 
The information in the main time. Each fader is capable of fade technical theater. 

storage can be transferred to the within fade, allowing overlapping 
stage or preset stores and is assign- fades on the same fader. Each will Ken Emmerich is a senior in elec- 
ed via digital pushbuttons. finish in the time set on the fader. vical engineering. He has worked for 
Memories can be added or sub- One of the memoriescanbe used #9 years asa field engineer for the Q- 
tracted from memories either in as a over-riding memory. It can be File for Klieg! Brothers. He has done 
stage or preset. Instant blackouts of used to modify dimmers in a ai design and construction i ; . : uctional television equipment for 
either stage or preset are possible. memories previously recorded Communication Arts Department 
Memories can be recorded into without affecting the main storage, television and WHA-TV. P
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Name Celanese Corpo
ration 

A diversified, multi
national organization with important 

stakes 

\ 
in five basic, high-tec

hnology industries — ch
emicals, coatings; 

fibers, plastics and resins. 

\ Accomplishm
ent Highlig

hts 

| 
Won leadership position in production 

of man-made fibers. 

Pioneered acetate and triacetate fibers for fashions and fabrics 

. i) 
of tomorrow. De

veloped Fortrel polyester including high effi- 

A ai 
ciency processe

s for textured yarn, staple, and industrial yarn. 

or i 
Opened first chemical plant in Bishop, Texas, 30 years ago- 

5 iN 
Now one of the largest U.S. chemical producers, and largest 

Si My 
US. manufacturer of

 formaldehyde, 
acetic acid, vinyl acetate 

ZZ ey 4 
and methanol. 

4 EN 
~\ 

Led the plastics revoluti
on with developme

nt of a family of 

\ f! —\ v 
engineering resins, now the most versatile and complete to be 

Vaca iy had anywhere. 

y xy 

: 

y! \\ ; 
Now offer more than 7,000 coating and yesin products,

 includ- 

<i \ / 
ing famous Dev

oe paints. And were one of Detroit's leading
 

y ] 
suppliers of automotive 

topcoats and undercoats. 

wy Ay Personality 

f f 
Very flexible. Respon

sive to fast-changing
 markets and tech- 

f 
nologies. Casu

al, informal, shirtsleeve relationships. 
b 

, i, What we offer you 

SS 

; y | 
‘An opportunity for fast professional

 growth, in an environment
 r 

Y i ) 
of personal responsibility: R

ewards for performance
 and con- YA 

a ! 
tribution. Unfet

tered by formal prog
rams oF seniority systems. 

Ns 

yy fi 
Ifyou have a degree in engineering 

or chemistry, and 8 

) YN 

would like to know more about Celanese, have your 
R 

aN 
placement officer set UP an interview. Or fot more in- f 

LK 
formation, write to John D. Grupe, Celanese Build

ing, ; 

. Hi 

1211 Avenue 
of the Americas, 

NewYork, NY. 10036. 

eae 

I PrN 
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CELANESE 

Gey 

An equal opportunity 
employer m/f 
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‘ Comt a he Texas Instruments is steeped in cal- 4 as pc | aa 
: culator technology from start to finish. L— 

We make all critical parts, and control oa re By 
quality every-step of the way. This is | i | a 
the key'to the exceptional quality and © i? oy 
value of TI's professional calculators. = Ts | EE a 
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C bili li I apability. Quality. Value. 
e e 

The technological achievement under the 
e e 9 e 

keyboard is still the reason TI's professional calculators 
° 

offer so much quality and math power for the money. 
Engineer... Scientist... Business- complex calculations. You don’t designed to take a beating. It’s a 
man...Geologist...Chemist...Stat- have to learn special entry methods quality calculator. And you know it 
jstician...Student...whatever your or difficult-to-master key sequences. as soon as you get your hands on 
field, if you’re doing more than basic There’s a better way—TI’salgebraic one. The heft and solid feel tells you 
mathematics, consider an SR-50A or entry system lets you key your prob- it’s a fine-quality instrument even 
SR-51A from Texas Instruments.* lem just the way you would say it. before you press a key. 

Ba Bernd s 5 Naturally. You don’t worry about The SR-50A and SR-51A are hu- 
SR-51A: simple arithmetic to losing data in stacks, or keeping man engineered, too, for maximum 
complex statistics. : track of what is in each stack, or comfort and efficiency. Fora hand or 
Sheer math power. Log and trig and remembering if the stack is full. The adesktop. Keys have positive-action, 

hyperbolies and functions oF oe The way you learned math is the way tactile feedback. And the big, 
erro eas Tene anda so statistica, it’s done. On both the SR-50A and bright displays are easy to read 
functions. ge ea totials, and §R-51A—you can commandtremen- at your desk or on the go. Slim. 
stanc ard deviation. F actoria S, per- dous math power with confidence— Compact. Light. In your briefcase 

mutations, slope and inte ree Dts from the beginning. Power and or on your belt, you’ll hardly notice 
Trend line analysis. And there’s a gecuracy you can really put to work. just 8.3 ounces. 
random number generator. Plus 20 Answers are calculated to 13 sig- 
preprogrammed conversions andin- nificant digits, rounded off and dis- New, low SR-50A and 
verses. Check this list for a closer played to 10. And for maximum SR-51A prices. . 
look at the real math power youcan aecuracy, all 13 are held inside for Technological leadership and qual- 
get in both the SR-51A and the  gybsequent calculations. ity craftsmanship are why Texas 

SR-50A: Scientific notation is automatic Tetra ee ee ee 
when you need it. For numbers ag 2¢ OW Prices. Ane now, with new 

a Sasa “a large as +9.999999999 x 10. Or as Price tags, the SR-50A and SR-51A 
Trig (sin, cos, tan INV) yes yes small as +1. x 10. ae peter values than ever before: 
Hyperbolic (sinh, cosh, tanh,INV) yes yes mantissa $99.95 for the SR-50A. $149.95 for 

Degree: radian conversion yess poo ee the SR-51A. 
eg/rad mode selection switc! es eS Sia ey eRe ‘ 

Decimal degrees to deg.min.sec. i 10 SR-51A Preprogrammed Conversions 
Polar-rectangular conversion yes no Fain Sees SA airy 
ys yes yes TN er NS FROM TO 
te Nes "Yes | sian | decimal Boll ded Texpineni Fait ane 
10° yes no integer sxponent inches centimeters 
x? es es i 

VK yes ie Quality craftsmanship. vant mers 
vy yes yes Quality —it’s built in right from miles kilometers 
Ix yes yes the start. Texas Instruments de- miles nautical miles 
* change sanity ve : tes signs and manufactures every crit- ecics square teat Wee 

Exchange x with memory yes no ical component. From high-purity fluid cuecee tere centimete 
% and A % yes no silicon semiconductor materials to gallons liters 

Mean, variance and standard yes no integrated circuits to light-emitting- ounces grams 
deviation diode displays to circuit boards to pounds kilograms 

Linear regression yes no keyboards. So, we design-in and con- short ton metric ton 

Trend line analysis yes no trol quality —not just monitor it—at BTU calories, gram 
5 ETT Ory Ves yes every level: Materials. Components. degrees aradients 

Recall from memory yes yes | The complete system. for ceanrenheit Celstus 
Product to memory yes no To assure you reliable perfor. deg.min.sec decimal degrees 
Random number generator yes no mance, every calculator is subjected polar rectangular 
Automatic permutation yes no to severe environmental and relia- voltage ratio decibels 
Preprogrammed conversions 20 1 bility testing prior to release to pro- 
Digits accuracy 13 13 duction. In production, every one is 
Algebraic notation yes yes thoroughly tested, then ‘“burned- See them at your nearest TI calcu- 

(sum of products) in”, then thoroughly tested again. If lator retailer. Or, send for our new 

Heed decimal option os ‘i there’s any problem, we want to fact-filled color brochure. It details 

Keys 40 40 find it before it gets to you. the outstanding capability of both 

Second function key yes no Inside, steel machine screws an- the SR-50A and SR-51A with full 

Constant mode operation yes no chor all important structural feature descriptions, sample prob- 
elements—plastic welds and glue lems, entry-method 

Performance, accuracy and efficiency. fastenings aren’t good enough. A considerations and = 
Both the SR-50A and SR-51A de- double-tough Mylar** barrier keeps more. Write, Texas In- |} 
liver answers you can trust. Quickly dust and moisture from getting un- struments, M/S358, 
and efficiently. To problems ranging der the keyboard. The case is high- P.O. Box 22013, Dallas, 
from simple arithmetic to highly strength, injection-molded plastic Texas 75222 

2073 TEXAS INSTRUMENTS ‘S854 9g 883 aindsome mew ease designs 
© 1975 Texas Instruments Incorporated INCORPORATED **Trademark of DuPont
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SCORE titio 

by Ken Kriesel 

a 

“Five hectic days of set-up and testing followed... The 
Madison team was awarded first prize for coal utilization.” 

ge 

During the Mideast oil embargo _ pulverized coal, and possibly other begun. Arriving at midnight August 
in 1972, our dependence on foreign _ solid fuels. 11, the team checked into the 
energy supplies was shown to be The system was composed of a Visiting Officers Quarters of 
unacceptable. Because of this, the storage bin for the pulverized coal, Kirtland Air Force Base, which was 
search for alternative oil and gas an auger to feed the coal at a providing housing for the teams 
was intensified. Both private cor- predetermined rate to the furnace, during their stay at the competi- 
porations and government agencies two cyclone separators, one of tion. 
funded research in this area. which was a wet scubber, and a Five hectic days of set-up and 
SCORE (Student Competitions control system to operate the testing followed. Presentations to 

on Relevant Engineering), a non- system from a thermostat. the judges of the competition on 
profit corporation, had held the Construction began in late performance and market-ability 
Clean Air Car Race in 1970, andthe January, continuing into July. The aspects of the system, last minute 
Fire Safety Competition in 1972. team’s membership changed every adjustments to the equipment, and 
The decision was made for SCORE semester. By June the only original a frantic search for testing in- 
to sponsor an Energy Resource team member remaining was Ken strumentation conspired to prevent 
Alternatives (ERA) Competition in Kriesel. Mike Arvey joined the the appearance of any spare time. 
1974. The Coordinating Committee team in June; by August he and August 16, Press Day, finally 
was located in Madison. Ken made up the entire team. arrived. Open house was held for 

In August of 1974 a team to com- Testing of the system was per- six hours. The guest speaker for the 
pete in the ERA competition was formed both in Madison and at the awards banquet had 
formed, with Professor A.A. Seireg competition. An efficiency of 76% arrived—Buckminster Fuller, in- 
as faculty advisor and Ken Kriesel was obtained in Madison. ventor of the geodesic dome. 
as team captain. A study of alter- Emissions control was very Awards were presented for ef- 
native energy sources and the good—the coal exhaust after being ficiency, innovation, utilization of 
needs of homeowners and smallin- scrubbed was cleaner than the oil various energy sources, and overall 
dustry was made and by January of burning exhaust both with and performance. The Madison team 
1975 the decision had been made to without scrubbing. was awarded first prize for coal 
design and build a system which On August 8 the trip to Albu- utilization, and third prize for ef- 
could be added to existing oil fur- querque, the location of the final ficiency, in spite of a drop in ef- 
naces to enable the furnace to burn test event of the competition, was ficiency to 48% caused by larger 

—14—
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We've developed, tested, and thoroughly proven a new coupling technique 

for Dickey clay pipe that is so improved and effective that you’d probably challenge 

our claim if all were presented here. 

We call our new coupling system PEP, for Plain End Pipe. The ends 

are plain. No bells. And the joints set new standards for the industry. It’s available 

in sizes to fit six through twelve inch pipe. BQ 

Users, in unsolicited testimony, already report impressive gy . Cf PRE kan, 

results and economies from Dickey PEP and we know you'll want to gs r *R. ~~ 
use it when available in your area. So, arrange now for a PEP talk. Zi | ao 

We'll pit our best men against your toughest questions. They’re waiting a 

to bring you the full Plain End Pipe story. Y & S 
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v We need people who are concerned about other people’s 
needs. To take on the world’s pressing problems. An ample food supply. Ridding our air, water 
and land of pollution. And our bodies of disease. Developing our existing energy resources wisely, 
while probing for acceptable alternatives. More than ever, there’s an urgency about the quality of 
life. Because life is fragile. A gift that needs nurturing and protection. At Dow, we need good 
people to share these concerns with us. People with engineering, scientific, manufacturing and 
marketing backgrounds. We offer an atmosphere of growth, without constraints. Motivation 
without dull routine. Reward for achievement, with dignity. If you or someone you know is 
concerned about the future, and wants to do something about it, get in touch with us. Recruiting 
and College Relations, P.O. Box 1713-E, Midland, Michigan 48640. 

*TinstenancolsThe new: cree aay <- DOW CHEMICAL U.S.A. 
* 

Dow is an equal opportunity employer—male/female



coal particle size. 
, The competition was not only 

national, but international. Thirty- 
ey] L.A ol * seven U.S. teams, three Canadian 

Fame Ear ale oe i 7 et en a ae teams, and a team from 
Feng so o | \ I eee : co | Loughborough, England were pre- 
| es Baa - 7 ba it Dy sent. Plans are being made for ERA 

aaa Sapte, Ta aa Bee) ‘UI, another Energy Resource Alter- 
ote | | = natives competition, which will be 

e ot, pl ‘hee ae oriented to electrical output only. 
po ; a At Madison, work will continue 

aa: a a | | ‘ pee . on the pulverized coal furnace 
ion ae ‘ Be ees iB system, focusing on coal handling 

ie o—- St , a J to the furnace, optimization of the 
7 a <n A] — i) pe combustion process, exhaust scrub- 
el rh hd) ‘ ty Ne | bing, and scrubber effluent water 
ieee | / i Se ait treatment. Alternative designs for 

ee . / Oat , 4 ey ERA II are being considered. 
Lo) p= ee fa Interested readers are invited to 
ee 7 2 ee 5 he . contact Professor Seireg or Ken 

H Lf pa 0 vA xf Kriesel. 

Po Say ca i Ken Kriesel is a senior in 
- ‘ a "al mechanical engineering and a member 
™ , of Pi Tau Sigma. For the past two 

Left side view of setup. years he has been involved in work on 
windmills, solar energy, and coal 
usage under the guidance of Prof. Ali 
A. Seireg. 
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Civil engineers: youll be amazed how often e 

oe ® id 

the answer is Full-Depit' Asphalt paving. e 

Aare We have a whole library for you. So you can start learning 
Pg > for yourself how Full-Depth (Ta) asphalt paving can be 

f. - used to great advantage. It’s an energy saver and money 
(lie @ saver, too. This becomes particularly clear with stage 

And Ou ‘ig 8 construction. You can design the asphalt pavement needed 
liu @ now for today’s traffic and plan to add more pavement 

can nd y/ a : strength in stages as traffic volumes and weights increase. 
99 fe  ~ Another big area is road upgrading—for economy reasons 

WH NCCE yy a —and again, asphalt is the answer. It’s ideal for road 
_ =~ overlaying, strengthening or widening. There’s a lot more 
a to know about asphalt. And it’s all worth knowing. To get 

2c / _. your free library, send in the coupon now. 

i “il | : — f 2 -— —— Offer open to civil engineering students and professors- —— 4 
Poe uo | 

a iil } il ’ a y | THE ASPHALT INSTITUTE, College Park, Maryland 20740 
L | i : i é Te ue halt Vv 7 Please send for your free Asphalt Institute Library. 
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Sedley is 23 years old. She holds a kd vs ; — 
BSEE from Southern University in Baton a — 
Rouge and has been a Du Pont Engineer gg. : _ 
for just over a year. — 

Right now Sedley is part of a team q - . | : 
designing instrumentation for process " ie 
control in a new distillation column to be . - - 
added to an existing organic chemical ae v* oe 
plant. The modification will reduce aqueous oS i — P 
waste pollution without increasing energy ey a _ é 
consumption. It’s all part of Du Pont’s plan = - a / 
to spend $2.5-billion in capital improve- / — = 
ments to make the future more productive, . 
more efficient, safer and cleaner for “thane 
everyone. A 

Sedley’s contribution is not unique. : 
Du Pont has a reputation of getting young gt <2 
engineers into the mainstream quickly. : > i 

If you'd like to work for a company ‘ gat de 
where contributions really count, and ly 717 
where you're much more than just another ~-99—. = 
number onacomputer printout,dowhat & = AR Sy | 
Sedley did. Talk to yourDuPontPersonnel ug 
Representative. He'll show youhowtohelp (~~ 
yourself while helping others. Du Pont Co., § 9 5 | 5S 7 : 
Rm. 24112, Wilmington, DE. 19898. Pe ‘. 4 

At Du Pont...there’s a world of things " Sees ‘ a 
you can do something about. See ; 

An Equal Opportunity Employer, M/F . > : 7 WA - 

~yet oi .
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“panauch 

by Rudi Beck 

a 
a 

In these times of scarce decreasing over the past six years. receiving the smallest starting 

resources, it is not surprising to We have done a great job by going salaries for about four years. 

find that we engineers are as around saying engineering is ‘real- Needless to say, not all the can- 

scarce a resource as any. For the ly tough”. Of course, we know didates land a job, but it’s also 

graduating engineer the perspec- better, and we can now merrily needless to say on which end of the 

tives are promising—ever-rising watch the parade of interviewers class list the unsuccessful stand. To 

salaries, smaller and smaller who come to our campus and out- give a rough idea of the situation, 

graduating classes anda Placement number the job seekers three to let us examine last year’s 

Office on campus that has one of one. Among the best rewarded are graduating class: 349 fresh, tender 

the most innovative placement the Chemical and the Metallurgical (with a few, no doubt honorable, 

programs in the nation. and Mineral Engineers, the prime exceptions) new engineers, the 

Enrollment in the college of choice of our college. The less for- smallest class since way back in the 

engineering has been steadily tunate: Civil Engineers have been mid-60’s. Of these, only 60% 

—19—



Spy ae Sony 
DISCOUNT PRICES a & 
AVAILABLE ON Sanco 8 

mS $ 
& XN 1010. 

~ 500 

Texas §, 
Ad 1000 

Instruments | = . £ 
e e < 10 

Engineering | :,. 
349 graduates Calculat — aiculiators wah 

PHONE TOLL FREE # 800 

FOR THE CURRENT LOW DISCOUNT 6869 ‘6940 ‘To! Te 7-4 4S IS“T6 "74 — PRICE OF THE LATEST MODEL 
TEXAS INSTRUMENTS CALCULATOR 

OF YOUR CHOICE 

TEXAS INSTRUMENTS entered the rat race, of which 78% dividually. The first part of the 
a SR-50A are now diligently earning their program consists of a series of lec- 
RM) osiccms ali classical slide daily bread, deep in the heart of tures arranged by Professor Marks 
imry ule functions — simple arith- our industrial society, while you in a course under the name of i metic, reciprocals, factorials, y) . y ‘ a : re Bepotentiabon, roots. {rigono: are comfortably reading these Professional Orientation. These 

GES tions, all in free floating deci- lines, diligently wasting your time. lectures provide contacts between int or in scientific no. : ‘ i ; : : ao tation, Rechargeable batteries, And since no engineering candidates and interviewers and al) AC Adapter/Charger and case + + + + included. endeavor is complete without a industry people. The topics 
TEXAS INSTRUMENTS graph, let us portray the current covered consist of tips on inter- 

situation with one of these contrap- viewing, description of job titles a SR-51A ; : P tatt oa ; , tions. It can be clearly seen that the and orientation on what to look for My Performs logarithms, trigono- ‘ 3 + + a lf eric, hyperbolic, powers, salaries are swooping upwards and and what to expect in the job hun- oe lineat regression, ‘mean, vari, the class size is sloping down. And_ ting enterprise. The second part is Colley, ance and standard deviation. + ’ + Be Three memories. Scientific no. we hope it stays that way, at least a compilation of data about you, 5 ; . j : Se taainearine, ageoziainmed until you and I get our piece of the your experiences and your me Glatgeable batteries, AC Adopt. pie. scholastic record, as well as, and 
ALUcTHE FAMOUS For our job hunting we are most important, what you are look- 

TEXAS INSTRUMENTS provided with aremarkable poolof ing for. These compilations are ELECTRONIC CALCULATORS ‘ i : : il ‘ AREVAVAILABLE-AT DISCOUNT pHICEs information as well as with an ef- mailed out to scores of companies 
Mail and phone orders accepted, Master Charge ficient way of making our services that request this information and 

ant for sipping and Renting. Wot ret available to whomever may be in- are also given out to companies dents add 4% sales tax. terested in them. This is what the with which you have an interview 
Tan Sesidents poner Caulk nesta Mat Placement Office is about, bridging on campus. 

The DHREdSe cierto png on ts ea the gap between the new graduate, _ This program is new and it hasn’t 
Kingspuint Corus, Nowe and seen ie, eager to start the rat race, and the yet been proven successful, accor- THE GUARANTEE industrial machine, eager to get ding to Professor Marks. But even 10 day-money back ‘rial, if you ate. not’ come him or her started. though one year isn’t time enough letel tisfied t the T In- i i j " 
SLUnGHs EaTGUIster VOR Dene Wena Heading the Placement Office, to make a judgment, you'll agree Aston ta Ae nghatee cancellation. In Professor Marks has come up with with me that the odds are heavily 
Calculator Co. Inc. warrant each calculator for the Pre-Selection Program. This in favor of it being a smash hit. 

Hind workmanship, °°" S82IS¢ defective parts program, is used to its full poten: So the outlook is good for the 
an 1p. 

, 
. Kum i : Capital Calculator Company tial, serves a double purpose: it start. From what I hear, however, 

EA Greens aS ae, helps us define our interests and it once you land a job it’s all going to = (301) 340-7200 permits that information about us be a question of hanging on for 
701 East Gude Drive and our interests reaches a very dear life, because the going is Rockville, Maryland 20850 broad spectrum of companies that rough, and it’s bound to get 

we could and would not reach in- rougher.
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Vintner mein 
devel Miles eal evelopment in fire fighting. 

Roman 
Fighting a fire is fighting time. product called UCAR Rapid Water job safer and less strenuous. 

Every minute wasted may cost Additive is revolutionizing fire Rapid Water Additive was in- 

thousands of dollars in property fighting. vented by Union Carbide and per- 

destroyed. Every second saved may Rapid Water Additive mixes fected in cooperation with the New 

be a life. easily with water and makes it flow York City Fire Department. 
And yet, a fire fighter can’t al- faster through a hose by reducing It’s already helping fire fighters 

ways move as fast as he would like. friction. do their job more efficiently in 
Because his basic weapon, the Because the water flows faster, many American cities. 

2%-inch fire hose, when full of fire fighters can get just as much Yours may be one—now or soon. 

water, is about as hard and unyield- water as before using a smaller 1%4- 
ing as a steel pipe. The only way to inch hose that weighs half as much. 

bend it around a corner is to shut The smaller hose makes a much a 

the water off. better weapon. It bends around cor- Petits 
And to lug it up a flight of stairs ners. It can be carried up a stairway 

is a test of any man’s stamina. fully charged. In short, it helps fire- loday, i 

All of this makes it easy to un- men get water to the fire faster. T : , something being do 

derstand why a Union Carbide At the same time, it makes their will touch your life. 
—71— An Equal Opportunity Employer M/F
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“Despite successes enjoyed by orthotists... orthotic 
° ° ® -. $F devices are not widely accepted as a surgical alternative. 

sing homes or rehabilitation most crucial; he must call upon ex- but replies that ‘Surgery doesn’t 
centers. Of the patients Engel has perience to decide how much always work. The people that we 
fitted with the brace, many wear it straightening can be safely and see have often already had surgery 
eight to twelve hours a day, and comfortably attempted. By sculp- and it didn’t work.” Mrs. Seireg 
about 37 percent are employed. turing plaster away where the cor- refused the operations 

Patients with total paralysis of set must grip tightly or apply recommended to her and chose in- 
the lower arm can use the same pressure, and by adding plaster stead to have her knee braced. The 
brace if it is driven by a small where the patient's movements or Lehneis brace corrected her 
battery-powered motor instead of growth will cause discomfort, the problem but in Dr. Brewer's opi- 
by wrist movements. Control of the model reaches its final form and nion, “If there is any reconstruc- 
electrically driven hand may be the construction of the corset tive surgery that is indicated, she 
maintained by electromyographic begins. should be operated on rather than 
circuitry which uses three small Sheets of plastic are laid over the rely on the brace for the rest of her 
electrodes placed on the skin to model and allowed to harden. The life,” 
pick up the electrical impulses of plastic frame is then padded and Regardless of the controversy, 
muscles in the upper arm. The cir- covered with leather, togiveafirm the future of orthotics is a bright 
cuits utilize the signals to control but comfortable corset with strap one. With innovations like the 
the motor that opens and closes the closures. Two hooks are added to Lehneis knee brace and the elec- 
hand. If these impulses are absent, the sides of the brace, and other trically driven wrist-hand orthotic 
a small foot switch or breath con- hardware is added for reinforce- developed by Mr. Engel at Wiscon- 
trolled switch, operated like a ment. In the final stage, the patient sin, two trends seem to be develop- 
drinking straw, may be employed puts on the brace and is lowered ing. The knee brace is a contoured 
to give the patient precise control with a hoist into the wheelchair un- fiberglass shell with no moving 
over his “motorized” hand. til properly seated. When the sup- parts and represents a milestone in 
Except for a few standard porting brackets are aligned with designs which are elegant in 

screws, every part of the wrist the corset hooks and are fixed to simplicity. In contrast, Engel’s 
brace (W.H.O. for Wrist-Hand the wheelchair frame, the suspend- W.H.O. is a device that has at least 
Orthotic) is made by hand and ed trunk support is complete. 74 parts and many employ 
fitted to the patient in person. For most of the patients requir- sophisticated circuitry in its control 
Every W.H.O. requires over forty ing them, two or three such braces system. Although a complex 
man-hours to construct. The cost to must be made in various stages of device, it performs controlled 
each patient is $525, a bargain price the corrective treatment. Models prehension of the human hand un- 
for a useful hand. made of many patients before and der voluntary nervous control - ex- 

Children born with the lower after treatment with the suspended actly what a healthy hand can do. 
spinal defect called Spina Bifida body jacket testify to its success in Fracture bracing, a new techni- 
lose all muscle tone and feeling reshaping severely distorted spines que that replaces the plaster cast 
below the waist. As a result of sit- without surgery. used to set bone fractures with an 
ting constantly immobile in a Despite successes enjoyed by orthotic brace, is gaining wide 
wheelchair, they often develop orthotists like Mr. Engel of Wiscon- acceptance. Engineers at the 
sores on the thigh and buttocks or sin and Mr. Lehneis of N.Y.U., University of Wisconsin have built 
serious cases of Scoliosis. For these orthotic devices are not widely a powered exoskeleton which can 
patients, Engel and his staff have accepted as a surgical alternative. be worn externally and, under 
developed the suspended body Dr. B.J. Brewer, Chairman of the computer control, is capable of 
jacket, a corrective upper body cor- Deaprtment of Orthopedic Surgery walking, sitting down, overstepping 
set that fastens with two hooks to at the Medical College of Wiscon- obstacles, and other tasks. 
the frame of a wheelchair to sup- sin, explained that he uses braces Constructed as a full, lower body 
port the patient’s weight and cor- as a ‘‘temporary supportive brace, hydraulic servo motors 
rect the scoliotic spine. measure” and prefers surgical drive each leg joint in a computer 
The first step in the construction reconstruction of injured limbs synchronized pattern, accurately 

of such a jacket is the casting of an wherever possible. Said Dr. duplicating the natural walking 
accurate plaster model of the Brewer, “If you have a repairable profile. In the future, orthotists 
patient's torso. This model is then defect then it ought to be repaired. may build such “braces” with a 
modified so that when the corset is If you have an irrepairable one, self contained microcomputer and 
built upon it, it will take the form then it’s going to have to be power supply, enabling today’s 
required for spinal straightening. It braced.” Engel’s assistant, Dennis wheelchair patients to move con- 
is in this stage of construction that Henkel, admits that orthoses can- fidently on two legs tomorrow. 
the judgement of the orthotist is not replace all corrective surgery,



FRIDAY, OCTOBER 3 THURSDAY, OCTOBER 9 
Elmco Arthur Andersen Co. (2 of 2) 

Firestone Tire & Rubber (2 of 2) Factory Mutual Engr. Association 
General Foods Gibbs & Hill 

Harnischfeger Globe Union Inc. 
Illinois Central Gulf R&D Procter & Gamble (2 divisions) 
Radian Corp. Sperry Univac - Data Systems (2 of 
Westinghouse electric (2 of 2) 2) 

Zimpro Inc. ‘ Sperry Univac - (Defense) (2 of 2) 
Stanford University - Graduate 

MONDAY, OCTOBER 6 ae Y School 
General Dynamics (Ft. Worth) (1 of ie | The Trane Co. (3 of 4) 

2) i VARA B.A.S.F. Wyandotte 
Globe Engineering “i: K)\ Eaton Conn, 
Johnson Controls , a 
Litton Guidance & Controls (1 of 2) ST 
McQuay Perfex Inc. A ” sy 
Morton Chemicals " ie a eae OC EEne 10 
Standard Oil of California (1 of 3) i] (a -P.C. International 
Wisconsin Electric Power (1 of 2) G3 Chicago Dept. of Public Works 

wee Commonwealth Edison 

TUESDAY, OCTOBER 7 ANY Giddings & Lewis 
Applied Physics Labs (1 of 3) \ Material Service Corp. 
Cleveland Cliffs \ Oscar Mayer & Co. (2 of 2) 
General Dynamics (2 of 2) \ Modine Mfg. _ 
Institute of Paper Chemistry N Stauffer Chemical 
Litton Guidance (2 of 2) Trane Co. (4 of 4) 
Institute of Paper Chemistry Warner & Swasey 
Litton Guidance (2 of 2) 
PPG Industries (1 of 2) j 
Standard Oil of California (2 of 3) Z j 
The Trane Co. (1 of 4) 4 a MONDAY, OCTOBER 13 

Wisconsin Natural Gas Co. ae Bucyrus Erie 
ARei0 Fitzne® 73 Cutler Hammer 

WEDNESDAY, OCTOBER — Harley Davidson 
Applies Physics Labs (2 of 3) Dow Corning (1 of 3) 
Curwood Inc. . Eastman Kodak Co. (1 of 3) PhD’s 
Owens Corning (1 of 2) B.F. Goodrich 
Standard Oil of California (3 of 3) Kohler Co. (1 of 2) 
Stauffer Chemicals Eli Lilly & Co. 
The Trane Co. (2 of 4) Marathon Electric 
Union Oil of California “Brother can you spare Ohio Brass Co. 
U.S. Gypsum Res. Center a job? Upjohn 
N.O.A.A. Corps. (1 of 2) A.O. Smith



TUESDAY, OCTOBER 14 WEDNESDAY, OCTOBER 22 WEDNESDAY, OCTOBER 29 
Aerojet Nuclear American Can Co. Air Products & Chemicals 
Armco Steel Co. Combustion Engineering American Cyanamid (2 of 2) 
Bell Telephone (1 of 3) DuPont (3 of 5) Illinois Dept. of Transportation 
Continental Oil (Conoco) (1 of 2) GTE Atuomatic electric Co. Interstate Power 
Consolidation Coal (Consol) (1 of 2) General Motors 3M Co. (3 of 5) 
Dow Corning (2 of 3) Kimberly Clark (2 of 2) Rohm & Haas (4 of 2) 

Exxon Corp. (1 of 3) N.L. Industries (2 of 2) St. Regis Paper 
Square D (1 of 2) ; Shell Conpartes (3 of 3) 
Wisconsin Power & Light (1 of 2) Union Carbide (1 of 2) PhD’s 

WEDNESDAY, OCTOBER 15 : : 
Continental Oil (Conoco) (2 of 2) U.S. DOT - Federal Highway Capital Area Personnel 

Consolidation Coal (Consol) (2 of 2) 
Exxon Corp. (2 of 3) 
Indiana Dept. of Natural Resources THURSDAY, OCTOBER 23 THURSDAY, OCTOBER 30 
Morse Chain DuPont (4 of 5) Clark, Dietz & Associates (1 of 2) 

Motorola Inc. Eastman Kodak (1 of 2) Ford Motor (1 of 2) 
Nekoosa Edwards Ethyl Corp. (1 of 2) Rohm & Haas (2 of 2) 
Energy R&D Administration Goodyear Tire & Rubber Co. (1 of Scientific Design 
U.S. Navy (1 of 2) 2) Shure Bros. 

Harvard Grad. School of Bus.-40 Lean Carbide (PhD’s) (2 of 2) 
THURSDAY, OCTOBER 16 Science Hall ae 

Battelle Columbus (1 of 2) Honeywell (1 of 2) a en R&D) 
Chicago Bridge & Iron Co. Peoples Gas Light & Coke P font , 
Exxon Corp. (3 of 3) Phillip Morris Energy R&D Administration- 
General Dynamics-Electric Boat Square D Co. (2 of 2) Duisionef Naval Keagtors 
Gulf Oil Standard Oil of Ohio (1 of 2) 
Maytag Co. Texaco (1 of 2) 
Northern States Power (1 of 2) FRIDAY, OCTOBER 31 
Corps of Engineers Allen Bradley Co. 
U.S. Navy (2 of 2) FRIDAY, OCTOBER 24 pte. Dietz & Associates (2 of 2) 

Burroughs Corp. Pillsbur 
FRIDAY, OCTOBER 17 Container Corp. of America (2 of 2) y 
Asiatic Petroleum DuPont (5 of 5) ' 
Babcock & Wilcox Eastman Kodak (2 of 2) 
Battelle Columbus (2 of 2) Ethyl Corp. (2 of 2) tee pO EMGER ae ; 
Cargill Inc. Goodyear Tire & Rubber Co. (2 of Haxter tab . Res. Center - PhD's 

Falk Corp. 2) eo al . f f 

Inland Steel (2 of 2) Hercules Incorp. cDonnell Aircraft (1 of 2) 
Nestle Co. (2 of 2) Honeywell (2 of 2) 
Northern States Power (2 of 2) Standard Oil of Ohio (2 of 2) 
Outboard Marine Texaco (2 of 2) TUESDAY, NOVEMBER 4 
Washington & Lee University Wisconsin Public Service Foseco Incorp. 
(Law) ITT ; 

In 40 Science Hall Memonnell Scat ¢ f 2) 
tional Security (2 of 2 McDonnell Aircraft (2 of 2 

Ma curity ( } ee OCTOBER 27 Nalco Chemicals 

MONDAY, OCTOBER 20 Koehring Co. (1 of 2) Wee: Meanings 10 ‘Gi 9) 
Amoco Oil (Refining, Transp. & 3M Co. (1 of 5) 
Engr.) Newport News Shipbldg. (1 of 2) WEDNESDAY, NOVEMBER 5 

Amoco Research Center The Olin Corp. Rockwell International (3 
Amoco Chemical (Mktg.) Raytheon Co. (1 of 2) divisions) 
Mead Corp. Shell Companies (1 of 3) U.S. Marines (2 of 3) 
DuPont (1 of 5) Shell Companies (1 of 2) PhD’s , 
The Milwaukee Road Waukesha Engine (1 of 2) 
Union Carbide Corp. (5-7 Divs.)(1 THURSDAY, NOVEMBER 6 
of 2) Wisconsin State Government 

TUESDAY, OCTOBER 28 U.S. Marines (3 of 3) 
TUESDAY, OCTOBER 21 3M Co. (2 of 5) 

American Appraisal Procter & Gamble International 
Amoco Chemicals Raytheon (2 of 2) WEDNESDAY, NOVEMBER 12 

DuPont (2 of 5) Shell Companies (2 of 3) U.S. Navy (1 of 2) 
FMC - Northern Ordnance Shell Companies (2 of 2) PhD’s 
N.L. Industries (1 of 2) Sundstrand Corp. 
The Oilgear Co. U.S. Steel Corp. THURSDAY, NOVEMBER 13 

Union Carbide Corp. (2 of 2) Mare Island U.S. Navy (2 of 2)
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western Electric 
Re orts: 24 VOICE SIGNALS 

° y SIGNAL 1 SEQUENTIAL 

eee 
| AD ! h SAMPLER 

ate melsle! SAMPLE! 

Moving phol i. alls | SIGNAL 2 ah 

lle 2dia te Hen ® t 

bit by bit. [set at] 
Oo _ The T1 System samples 24 

voice signals and encodes the 
measurements in binary form 

“ . i for transmission over a con- 

o meet the growing demand for communica- — hb ventional pair of telephone 

| tions facilities, the people at Western Electric AN wires asa stream of pulses 

and Bell Labs have developed digital INTERLEAVED SAMPLES 

techniques, which dramatically increase the number fF 

of phone calls that can be carried over existing wires. leruee ~ 

In digital communications, a voice signal is ENCODING pieiralsucse! | 

sampled 8,000 times a second. Each sample STREAM a 

represents the amplitude of the voice's wave pattern P 

ona scale from 1 to 256. This measurement is coded ce 

in binary form as a series of pulses or “bits.” ( Dm. 

And the code is transmitted to the receiving end st = \\ 

where it's decoded to faithfully recreate the voice. | mae HN =, 

Because this is a sampling technique, the pulses G a si Sri 

representing a number of voice signals can be ZS PCy Loe - 

interleaved. For example, the T1 System, work- ef a Aa gore ~ 

horse of the Bell System's evolving digital C& sa — 

network, transmits 24 simultaneous conversations S | ok ; — 

on two pairs of wire. neg pes 4 

Development of digital techniques has eee oe JS \ fig’ _ | 

demanded close coordination between designer Se Va i | 

and manufacturer. Interleaving 24 conversations Ge ee ee - t 

on wire pairs originally intended to carry a ; Q sy — 

single voice signal meant designing the 11 Bee ee TOR THE SE Ge rd 

System to fitthe characteristics of cable already SS y 

in place. It meant manufacturing components AREATO BE \\ aA - ee 

that operate with clockwork precision, since | TRIMMED 4 eo Lo The timing circuit is an 

the system must transmit a “bit” precisely every xe <>, yy inductor-capacitor. Itis brought 

648 nanoseconds. (The time it takes light to az A oh ae eased ble: 

travel about 650 feet.) And because the stream See trode of the thick-film capaci- 

of pulses must be regenerated at about one mile Rw ee OE the: 
intervals — often in manholes under busy city X Fe cencirol ihe timing circuit 

streets —the components must be extremely stable. a q, owing trimming. 

Engineers at Western Electric's plant in TITANATE SUBSTRATE \ a a a 

Massachusetts are working with Bell Labs ona js a it 

wide range of design and manufacturing innova- KOM aS » 

tions. For example, previous timing circuits used in \ giv ~ i 

the regenerator for the T1 System were tuned __ The automatically ad- (x TF . 

manually. Western Electric engineers have NS ne eregensrator {eae i ) ‘| } 

developed a computerized process that smells less expensive YZ oe pe ; 4 

tunes the circuits faster and more accurately. and even more reliable | J l ee 

Meanwhile, Bell Labs has developed even tnan is predecessors: V7 pee) C// ) 

higher capacity digital systems. The latest \ = Pi f 2; Y] 

can interleave 4,032 simultaneous conver- Re" oie I 

sations on a pair of coaxial conductors. a , 

Benefit: Digital communications SS a 

techniques are one more way the 

Bell System is working to meet 
your communications needs 

reliably and economically. 

Western Electric 

We’re part of the Bell System. 

We make things that bring people closer. 

eee



We're looking for 
engineers who think 
lik Edi 

) wh a Ike Dimas ison \ @ 

~ —— 

; ro ex | 
‘% ; ‘) 

Ever since Thomas Edison helped @ @ _. (a) A/ start our business, GE has been known as an innovator. Un Today, more than ever, we need original thinkers to Yo help keep that kind of thinking going. Not only 
engineers who can invent products. Just as impor- 
tant, engineers who can help find better ways to ff. Q design them, manufacture them, market and -_ \ 2 service them. 4 —_ \V\ Sy 

With so many problems today in areas like I . uy if ’ energy, the environment, and productivity, the PS 3 Ga challenges to technology have rarely been greater. fo” ni 4 SANG And few companies can offer you more ways to 7 A <= help solve these problems than General Electric. i 41, 
At GE you might help build better mass- f aN | L j 

transit systems. Or cleaner, quieter jet engines. ~~ os / 
Or you might go to work on nuclear power 4 ay projects. Or more efficient turbine-generators. C ) Nii Or maybe one day work on one of the devel- Na A _ 

oping energy technologies like the fast-breeder Sa \\ reactor. Coal gasification. Solar heating. Battery ~* ~ @ ( A 
storage for peaking power. Laser applications for \ 4 — « fusion and fuel enrichment. Lie >) 

Or perhaps work on sophisticated diagnostic medical N43 J. devices. Or engineering plastics like our virtually 4 ; _ unbreakable Lexan® resin. GE is big in lots of areas you p. ‘ A might not have known about. a ‘ . But a word about that word “big.” Some people worry x, | 7a e 
that General Electric might be too big for them. GFik 4 7 
Actually we’re not like some big companies. We’re decen- oI | : i} » tralized. Into strategic business units. Each with itsown © “as fy ." : plans and business objectives. — © j ; The whole idea is to give everyone plenty of responsibility s , and plenty of room to try new ideas. And when you look at our record 
of innovation and growth, you can see that it works. a Sound interesting? Why not send for our free careers booklet? Just \ write: General Electric, Educational Communications, W1D, Fairfield, CT 06431. , : 

Progress for People. 4 

GENERAL @@ ELECTRIC 
An Equal Opportunity Employer 
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