


Go Westinghouse, 
Ollng an ' A modernfable with 

liD technical overtones. 

Once upon a time 
there was a young sen
ior in college named 
Jack who couldn't de
cide about his future. 

He wanted to do 
something worthwhile 
after graduation. 

But there \\TIT so 
many things to do, it 
was hard to decide. He 
could go on to gradu
ate schooL or join the 
CIA, or volunteer for 

social welfare service, or participate in a protest movement 
... or he could enter the business world. 
~fany of .Jack's friends 

urged him to steer clear of 
big industry. 

"There are no challenges 
in air-conditioned offices,'' 
they warned. 

:\nd it was a challenge 
Jack wanted- the kind of 
challenge his forefathers 
faced on the frontiers. 

The n he me t a ~1 r . 
Greeley. 

Mr. Greeley recruited col
lege students for \Vestinghouse Electric Corporation. I-Ic 

was a kindly man to whom Jack 
opened his heart. 

Mr. Greeley described to Jack the 
exciting things being clone by \Vest
inghouse all over the world.* Jack was 
fascinated and asked many searching 
questions about the world's 21st 
largest corporation. At the end of an 
hour, Mr. Greeley advised Jack: 

"Go \Vesting house, Young Man." 
.Jack did. 

The first few weeks were difficult. 
There was so much to learn. 

Jack was to discon>r that at \Vestinghouse. learning was 
a way of life, that a career with vVestinghouse was one 
long process of education and re-education. 

Later Jack was permitted to decide which of six big 
groups he would like to join.** 
Jack selected the \Vestinghousc 
Electric Utility Group. 

With the Electric Utility 
Group Jack learned about water 
processing, about power genera- , , 
tion. about underground dis- / · .. 
tribution, and many other: 
things. Jack had not realized "-f\ 
how important to the survival t 
of modern man is the world of 
electric utili tics. 

It was hard work. Sometimes after a particularly trying 
clay Jack would get discouraged. Then he'd remember the 
warnings of his friends, back at college. And he'd wonder 
whether he had done the right thing. 

Then came Jill. Pretty, intelli
gent, warmhearted Jill. Jack had 
met Jill at the drinking fountain 
in the Utility Group \!\Tater Prov
ince Departrrten t. 

Jill was an engineer with West
inghouse (Editor's Note: Women 
are welcome at 'Nestinghouse, an 
equal opportunity employer). 

Although the work became more 
and more difficult and the hours 
longer, Jack with Jill at his side 
persevered. 

Then came an assignment to join 
a team of \Vestinghouse engineers 

and scientists. The team was being sent to an underdevel
oped nation in .a faraway land to help rebuild a large 
coastal city. 

Jack and Jill's assignment: Help build a power plant 
that would use nuclear fuel. (Nuclear fuel lasts longer 
than coal or oil. And it's cleaner.) Energy from the nuclear 
plant was used to change salt water from the nearby sea 
into fresh water that the poor people of this country could 
usc as drinking \Vater. 

\\'m·king late one evening on the job site, Jack caught 
someone in the act of sabotaging 
the construction of an extra-high
voltage distribution system. This 
system would bring power from the 
nuclear plant hundreds of miles 
into the inland areas of the country. 

After a dramatic chase through 
the winding streets of the city, a 
chase in which the international 
police and CIA participated, Jack captured the subver
sive agent. A grateful nation presented him with its high
est award. 

Finally, the project \\·as completed. It was hard work but 
it was good vwrk. Thanks to the \Vestinghouse team, mil
lions of people would li\·e better. 

The citizens of the country were grateful. They wanted 
Jack and Jill and the others to stay 
... offered them more than their 
present salaries as an inducement 
... but \Vestinghouse fringe bene
fits more than offset this offer. 

At the airport, where a sad but 
affectionate crowd of citizens 
gathered to see them off, Jack 
turned to Jill and asked: 

"Will you marry me?" 
Jill smiled and said: "I will if 

you promise to let me join you on 
other equally important turnkey 
projects that \Vestinghouse is co
ordinating in some of the major 
cities in the United States." 

Jack promised, and they lived 
happily ever after. 

Jvf oral: Alvaiting you at TVesting
house are challm,ges, hard work, build

ing block education, adventure, some travel and,yes, even romance. 

You can be sure if it's Westinghouse 

For further information, please contact: L. H. Nog?;le 
\ 1Vestinghouse Educational Center, Pittsburgh, Pa. 15221. 
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I REMOTE CHANNEL INDICATOR 
2 ENGINE AIR INLET TEMPERATURE GAGE 
3 ACCELEROMETER 
4 FIRE WARNING LIGHT !2l 
5 STANDBY COMPASS 
6 ENGINE AIR INLET TEMPERATURE WARNING LIGHT 
7 TURN-AND-SLIP INDICATOR 
8 AIRSPEED AND MACH NUMBER INDICATOR 
9 ALTIMETER 

10 BEARING DISTANCE HEADING INDICATOR ID-526 BDHI 
ll COURSE INDICATOR ( ID-249) 
12 ATTITUDE INDICATOR 
13 VERTICAL VELOCITY INDICATOR 
14 TACHOMETER 
15 EXHAUST GAS TEMPERATURE GAGE 
16 EXHAUST NOZZLE POSITION INDICATOR 
17 AUTOMATIC PITCH CONTROL INDICATOR 

25A OIL QUANTITY INDICATOR 
26 HYDRAULIC SYSTEM PRESSURE GAGE 
27 FACE PLATE HEAT RHEOSTAT 
28 CANOPY JETTISON HANDLE 
29 ARMAMENT CONTROL PANEL 
30 RUDDER PEDAL ADJUSTMENT HANDLE 
31 RADAR SCOPE AND CONTROL PANEL 
32 CLOCK 
33 WING FLAP POSITION INDICATORS 
34 GUNS IGHT CONTROL SWITCH 
35 LANDING GEAR POSITION INDI GATOR LIGHTS 
36 DRAG CHUTE HANDLE 
37 STABILIZER AND AILERON TAKEOFF TRIM 

INDICATOR LIGHTS 
18 FUEL FLOW INDICATOR 22 INTERNAL FUEL QUANTITY INDICATOR 38 MANUAL LANDING GEAR RELEASE HANDLE 

MASTER CAUTION LIGHT AND RESET BAR 
ARRESTING HOOK RELEASE BUTTON AND 
ARRESTING HOOK DOWN WARNING LIGHT 

19 OIL PRESSURE GAGE 23 EXTERNAL FUEL QUANTITY INDICATOR 39 
20 RAM AIR TURBINE EXTENSION HANDLE 24 EXTERNAL FUEL QUANTITY SELECTOR SWITCH 40 
21 EMERGENCY NOZZLE CLOSURE HANDLE 25 CABIN ALTIMETER 

o you want to be a pilot? 
It's not as hard as it looks. It's harder. 
The days of flying by the seat of your pants are gone forever. 

Now you have to know an awful lot about things like aerodynam
ics, electronics, and celestial navigation. 

Does that mean that flying in the Air Force has become 
"automated"? It does not. 

Any pilot will tell you that flying is still a great adventure. The 
split second when a man leaves the runway solo for the first time 
is still one of the most exciting moments of his life. 

If you'd like to earn your wings, one of the best ways is through 
Air Force ROTC. For details, contact the Professor of Aerospace 
Studies, an Air Force representative, or mail the coupon. 

,------------------l 
I UNITED STATES AIR FORCE I 

Box A, Dept. ECM610 
I Randolph Air Force Base, Texas 78148 I 
I I 
I Name I 
I (please print) I 
I College Class I 
I I 
I Address I 
I I 
1 City State ZIP 1 

~------------~-----~ 
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It develops faster. 

What's "differinduality"? 

II 

At Du Pont you can develop all of your 
talents fully and perhaps discover new ones. 

Our way of expressing the individual traits 
that make you different from every other 

Like "differinduality." 

Learn more about Du Pont. Send this coupon 
for a subscription to the Du Pont magazine. technical man ... that's what it is. It 

may be the way you tackle prob
lems, a special knack you have for 
lab work, or an ability of yours to 
make the complex simple. 

r--------------------------------------------1 

As a graduating technical man*, 
you should look into the opportu
nities that a career at Du Pont offers 
you to develop your individual gifts. 

E. I. du Pont de Nemours & Co. (Inc.) 
3657 Nemours Building 
Wilmington, Delaware 19898 

Please send me the DuPont magazine. 

Name _______________ _ 

Class. ___ Major _____ Degree expected __ _ 

College _______________ _ 

My address ______________ _ 

You work with top men in your city state zip code__ 1 
chosen field, men who know what L ____________________________________________ .J 

it's like to be young and eager for increasing 
responsibility. There's opportunity to grow in a 
growing company. You get experience quickly 
by working on many different problems, many 
different projects. Your scope increases. 

October, 1966 

*This year, our recruiters will be at your 
school looking mainly for: Ch. E., M. E., I.E., 
E. E., C. E., chemistry, physics, and mathe
matics graduates. DuPont is an equal oppor
tunity employer. 

Better Things for Better Living ... through Chemistry 
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I 
WHY? Because applying your knowledge and 
stretching your imagination are the hardest- but 
most satisfying- kinds of work there are. 

And we have a whole grab-bag of problems that 
will challenge your abilities and stimulate your pro
fessional growth . 

. . . For example, we designed and built an auto
mated drilling vessel that allows us to drill for oil and 
gas in water up to 4,000 feet deep . 

. . . Our research has given us a new synthetic elas
tomer-with the resiliency of rubber and the manu
facturing versatility of plastic-which does not require 
vulcanization . 

. . . We've developed a new hydrocracking process 
for vastly increasing the gasoline yield from a barrel 
of crude oil. 

We've solved these problems. 
But we've got many others. 
Wol;lld you like to consider helping us solve them? 
if so, talk with the Shell representative who will be 

on your campus soon. Or send a resume to Manager, 
Recruitment Division, The Shell Companies, Depart
mentE, 50 West 50th Street, New York, N.Y. 10020. 

THE SHELL COMPANIES • Shell Oil Company 
Shell Chemical Company • Shell Development Com .. 
pany • Shell Pipe Line Corporation 

An Equal Opportunity Employer 
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A look at man's engineering genius in ancient times. 
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It's back to the old grind for the I.T. student. With all those books around, our guess is that 
our little friend will end up either at the nu1t house or the Big Ten. Illustration by Ingrid Lange. 
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Here's a erose-up of our new $5,000,000 facility here, cloistered, nourished and encouraged. Our 
called Timken Research. engineers and metallurgists work on product 

Weexpectgreatideastocomeoutofthisbuilding. development and equipment development. They 
It's located outside Canton, Ohio, about have one aim: to produce Timken® bearings, 

ten miles from our headquarters and main Timken steel and Timken rock bits that will 
plant. QUALITY TURNS ON deliv~r even lon~er ~ife at lower 

Timken Research is one of the Oil cost m more appl1cat1ons. 
largest research and development The Timken Roller Bearing 
centers in the bearing industry. Company, Canton, Ohio. Manu-
Here we match up tough prob- facturers of Tapered Roller 
lems and inquisitive people. Bearings, Fine Alloy Steel and 

Applied research flourishes Removable Rock Bits. 
An Equal Opportunity Employer 

Timken bearings sold in 116 countries, manufactured in Australia, Brazil, Canada, England, France, South Africa and U.S.A. 
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hat turns you on? 

Responsibility? Professional Recognition? Financial 
Reward? We know of no company better able, or more 
disposed, to satisfy these goals than Celanese Corporation. 
Why Celanese? You'll be working for a young company 
that's growing fast-and "plans" to keep growing. 1965 
sales rose 23% to over $860 million. Our future planned 
growth depends on our ability to attract top-notch people 
who can grow with us. 
Sound good? If you feel you can perform in our fast
moving, intellectually demanding environment, it should. 

October, 1966 

If you're ambitious, flexible and imaginative, well trained in 
chemistry, physics, chemical, electrical or mechanical en
gineering, marketing, finance, accounting or industrial re
lations, we'd like to talk to you-regardless of your military 
commitments. And you'll like what you see at Celanese. 

Discuss us with your faculty and Placement Officer and see 
our representative when he is on your cam
pus. Or write to: John B. Kuhn, Manager of 
University Recruitment, Celanese Corpora
tiop, 522 Fifth Ave., New York, N.Y. 10036. 

CElANESE 
AN EQUAL OPPORTUNITY EMPLOYER 
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Education implies change-in the University as a whole, and in IT. 

Returning students will discover that the University Senate has adopted the recom
mendations of the Council on Liberal Education regarding minimum requirements for the 
baccalareate degree. These requirements become effective this fall. For the IT student, 
the new requirements do not change the totals of the course requirements in the social sci
ences and the humanities. The new requirements do broaden very extensively the selection 
of courses which students can use to meet these requirements. Full details are available in 
Engineering 133 or from faculty advisors. 

Returning students and advanced standing students will discover that the new four
year programs for engineering are now in full effect. Inevitably the change from five to 
four years means a more intensive program for many students. The new student with 
advanced standing will have had some additional course work in preparation for this new 
program. Even so, the problems of adjustment will likely be somewhat more severe than in 
the past. We hope that you will feel free to consult your advisors, your instructors, and the 
staff in the Dean's office to make your transition to the University as smooth as possible. 

New freshman students entering IT are a more carefully selected group than ever be
fore. Every one of you has the potential to succeed in the course of study you plan to fol
low. There has been no increase in the level of difficulty of the first-year program. It is our 
expectation, therefore, that an even higher proportion of the students will satisfactorily com
plete the IT program. 

A wide variety of special opportunities is available to all students. Honors courses, both 
in IT and CLA, are open, upon application to the departments concerned, to any University 
student who qualifies. Within your department in IT there are opportunities for independent 
study and for participation in research program~; and, in some instances, for full honors pro
grams. I hope that all of you will also have the time and the interest to participate in, and to 
enjoy, some of the many service and cultural opportunities which the University provides. Ed
ucation is a continuing process. It does not end with the baccalaureate degree-or with grad
uate study. Enrich your year as much as possible. I wish success to each and all of you in 
your individual programs. 

Frank Verbrugge, Acting Dean 
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,Donald l. Crain, Section Manager, Olefin Synthesis (Ph. D., Purdue 1958) 

II t out s? 
row re fresearch. 

bis com,oan is on them v II 

"As a research chemist, two things stand 
out to me about Phillips. 

"First is our broad spectrum of disci
plines. 

11Second is the tremendous potential 
for growth ••• for the company and for 
its people. 

••our research here is close to funda-· 
mental. Free inquiry into the nature of 
things. You can often originate your own 
projects, and always originate the way 
you'll pursue them. We're not limited in 
disciplines or areas of exploration ... we 
have physicists, analytical chemists, 
organic chemists, engineers and others, 

working on problems that may have to do 
with plastics, elastomers, organic inter
mediates, hydrocarbons, or basic experi
ments with reactions and compounds. 
Studies like these may lead to products 
or processes 5 or 10 years later ... or 
simply contribute to the broad body of 
scientific knowledge . 

.. As to growth, this company occupies 
a unique position. Phillips has grown to 
major rank in the oil industry in fifty 
years. We're second in our industry in 
number of patents issued, and we lead it 
in such products as nitrogen fertilizers, 
rubber chemicals, LP-gas, and cyclo· 

hexane to make nylon. The way we're 
moving, we'll soon lead in a lot more." 

To learn more about Research or any 
other department of Phillips, write James 
P. Jones, Phillips Petroleum Company, 
104 F. P. Bldg., Bartlesville, Oklahoma 
74003. 
AN EQUAL OPPORTUNITY EMPLOYER 
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Want to help land men on the moon? Fine. We're build
ing the guidance/navigation system for the Apollo 
and LEM spacecraft that will put them there. But that's 
only a sample of the challenging and rewarding 
career opportunities waiting for you at AC Electronics 
... specialists in research, development and produc
tion of guidance, navigation and control systems for 
military, space and commercial applications. 

You'll work in research, design and development on 
such advanced projects as the new Self-Aligning 
Boost and Reentry system for missiles (SABRE); 
Manned Orbiting Laboratory (MOL); a self-contained 
Navigation System for naval ships (SSCNS); Titan 
111-C Space Booster; on avionics systems for super
sonic aircraft; and on a fire-control system for the new 
Main Battle Tank, a joint U.S.-Federal Republic of 
Germany program, and advanced digital computer 
development. 

Your opportunities for growth and advancement in 
a career at AC are limited only by your own ability and 
initiative. Our Career Acceleration Program covering 
both technical and management ,preparation helps 

October, 1966 

pave your way. Our Tuition Plan pays your tuition 
costs when you complete college-level courses. In 
addition, you enjoy full General Motors benefits. 

If you are completing your B.S. or M.S. degree in 
EE, ME, Math or Physics, we invite you to inquire about 
opportunities at any of our three locations: AC in 
MILWAUKEE - our Main Research, Development and 
Manufacturing Facility; AC in BOSTON-our Research 
and Development Laboratory specializing in Advanced 
Inertial Components and Avionics Navigation/Guid
ance Systems; AC in LOS ANGELES - our Research 
and Development Laboratory specializing in Advanced 
Airborne Computers and Ballistic Missile and Space 
Booster Guidance/Navigation Systems. 

PhDs, please note: Positions are available in all 
three AC locations for PhDs, depending upon concen
tration of study and area of interest. 

For further information, see your college placement 
office about a General Motors/ AC on-campus inter
view, or write directly to Mr. R. C. Schroeder, Director 
of Scientific & Professional Employment, Dept. 5753, 
General Motors Corporation, Milwaukee, Wis. 53201. 

AC ELECTRONICS 
OIVISION OF GENERAL MOTORS 

An EqvaiOpporlunttr Employer 
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by STEPHEN LINDFORS, Physics '67 

Throughout human history, few 
things have remained as constant as 
the progress of technology. Even 
though empires rose and fell, govern
ments evolved, and wars were ignited 
and snuffed out, engineers continued 
to provide people with comforts, pub
lic works, and weapons of war. 

The engineers of old developed 

II 

acoustics in lieu of a means of am
plifying sound. 

They also drained a lake by means 
of tunnels. 

Spartans developed door locks. 
Romans erected five- story apart

ment buildings as early as the first 
century B.C. 

About the same period, the Phoe-

The Parthenon, built by the architects lktinos and Kallikrates. The temple 
contains many optical illusions. For instance, the outside arches lean inward 
and the steps are convex to the sky. Hundreds of sculptures were carved 
for the temple, most of which are now in the British Museum. Much of the 
Parthenon still stands today. 

some amazing structures and ma
chines, and completed vast projects. 
Some of the items, to be discussed 
in detail later, follow: 

The Romans de v e I oped central 
heating in the first century B.C. 

The Greeks evolved a theory of 

12 

nicians produced glass window panes 
and dabbled in glass blowing. 

The Greeks had a hydraulic pipe 
organ. 

They also had an ordnance depart
ment, for which engineers were hired 
to develop new weapons. 

ll 
The aqueducts of Rome delivered 

at least 85 million gallons of water 
daily to that city. 

The Greeks had war machines that 
could hurl a 600 lb. weight. 

Even though Greece and Rome did 
much for engineering, its history be
gins with Egypt (the Mesopotamian 
civilization is older, but few of its 
records survive). The first known en
gineering project of Egypt was not 
any of the pyramids, but one of the 
many walls that were to surround 
ancient cities. The ancient capital, 
Memphis, was apparently the first to 
get one. King Mena built it about the 
year 3000 B.C. of brick and plaster. 

The first known pyramid was con
structed about three centuries later 
by Imhotep, physician to King J oser 
(and also architect, writer, inventor, 
and statesman in his spare time). 
J oser and Imhotep, in beginning their 
historic project, apparently had no in
tention of building anything like a 
pyramid. Initially, Joser wanted a 
type of mastaba (ref. 1, p. 32), which 
was essentially a large rectangular 
pile of brick or stone, with inward
sloping walls which covered an un
derground burial vault. 

King Joser decided he wanted a 
square mastaba. When built, it was 
200 ft. square and 26 feet high. He 
was still not satisfied, so he had it 
enlarged several times. Further, he 
had similar mastabas placed on top 
of the original in step fashion, with 
the result being a crude pyramid. It 
had six steps when finally completed 
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and measured 358 by 411 feet by 200 
feet high. 

For all his work, Imhotep eventual
ly came to be worshipped as the god 
of medicine. 

Even though Joser's was the first 
pyramid, it was certainly not the lar
gest. King Khufu (Cheops) had con
structed a pyramid measuring 750 feet 
square and 480 feet tall. Some excel
lent engineering went into it, for the 
sides are within seven inches of a 
perfect square. Also, the sides point 
to within 0.1 degree of true north 
(ref. 1, p. 34). The structure con
tains 2,300,000 blocks of stone, weigh
ing on the average 2.5 tons. Accord
ing to the histmian Herodotus a 
3,000 foot long ramp, necessary 'for 
lifting the blocks to the various levels 
itself took 10 years to build. How~ 
ever, ·the pyramid could be built in 
the same amount of time, since 100,-
000 workers were available for cer
tain periods. 

There were several reasons why the 
Egyptians could hope to complete 
such a vast project as the above. One 
is that natives could be summoned 
from their farms, at least when the 
Nile flooded them. Secondly, such 
peasant "armies" were often controlled 
by one man, and, finally, a tremendous 
supply of stone was available in the 
ledges of the upper Nile Valley (ref. 
1, p. 23). 

Projects other than the pyramids 
also used the valley's supply of stone. 
One is the temple of Amon-Ra at 
Karnak. When built, about 2000 B.C., 
it was the largest column-supported 
structure in the world (ref. 1, p. 28); 
it measures 338 by 1220 feet. The 
temple would be an even greater 
achievement if its interior columns 
did not occupy nearly half the floor 
space; the Egyptians did not know 
of the arch. 

Like most civilizations, the Egyp
tians also attempted to modify water 
supplies for their own use. Provin
cial governors of the land had the 
responsibility of digging canals for 
their region and keeping them in good 
shape. 

Mesopotamian 
Engineering 

The Babylonians constructed a sim
ilar dam about 1,000 B.C. near the 
Red Sea (now a desert). The dam 
may have been as much as two miles 
long, 120 feet high, and 500 feet wide 
at the base (ref. 2, p. 15). It was 

October, 1966 

apparently built of stone. 
Archeologists thought they had 

found another dam, just north of 
Ninebeh, but it was later found to 
be an aqueduct. It was built in the 
seventh century B.C. and contained 
more than two million blocks of lime
stone (ref. 2, p. 15). 

Much of the information about 
Mesopotamian Engineering comes 
from thousands of clay tablets, meas
uring about three by four inches, that 
were found at construction sites 
around Babylon. Babylon itself, like 
many ancient cities, was poorly laid 
out. The streets were narrow-hard
ly more than alleys-and did not re
main straight for any length (ref. 1, 
p. 71). Around the city stood a double 

ing by layers of asphalt and sheet 
lead. The gardens were presumably 
built by the King Nebuchadnezzar to 
please his wife. Other wonders of 
Babylon were the 300-foot tall zig
gurat (temple) Etemenanki, better 
known as the Tower of Babel, and 
apartment buildings rising four stor
ies. 

Near Babylon one can find the 
ruins of a bridge that once spanned 
the Euphrates. It was 380 feet long 
and constructed of brick, stone, and 
wood. About 75 miles north of the 
city, one can gaze on another won
der. It is a stone wall, about 60 miles 
long, joining Tigris and Euphrates 
(ref. 1, p. 73). 

Living after the Babylonians were 

A machine constructed by Hero for the opening of a temple gate. The hot 
air from the fire is forced into sphere H, partly filled with water. The water 
is forced into the pail M, which, as it sinks, pulls the door open. After the 
fire goes out the water returns to sphere H and the counterweight pulls the 
door closed. 

brick wall. Its outer section was at 
least 20 feet thick and probably about 
60 feet tall. The inner wall was taller 
still. The walls were about 1.5 miles 
in length from east to west, and .8 
mile from north to south. They were 
separated along the diagonal by the 
Euphrates, which flowed through the 
city. 

Babylon, of course, contained one 
of the seven Wonders of the World. 
This was the Hanging Gardens. They 
were apparently not actually sus
pended, as the name implies, but 
were merely a roof garden (ref. 1, 
p. 73). The roof was kept from leak-

the Phoenicians who made important 
discoveries in both shipbuilding and 
manufacturing. They borrowed glass
making from the Egyptians and 
learned to make drinking glasses, as 
well as glass bowls, vessels, and win
dow panes, Much of the glassware 
eventually became cheap enough so 
that anyone could buy it. (ref. 1, p. 
83). 

Greek Engineering 
The first interesting project of note 

in Greece involves the Persian king 
Xerxes. He decided to extend his in
fluence by constructing a bridge over 
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the Hellespont (Dardanelles). A storm 
soon destroyed the bridge, so Xerxes 
beheaded the engineers. The new 
crew of engineers took no chances. 
They anchored 67 4 ships in a double 
line and connected each line with 
thick cables of flax and papyrus. 
Then planks were laid on the cables, 
and brush was spread over them. 
Finally, a covering of earth was laid 
down. Xerxes' army of at least 150,-
000 then passed over the earthen walk 
on the way to their defeat at the 
hands of the Greeks. 

Athens, the Grecian capital, is dom
inated by the Akropolis, a large flat 
rock, which now contains the ruins 
of many temples, shrines, and statues. 

After the Parthenon itself was con
structed, a sculptor, Phidias, was 
hired. He carved a statue of the 
goddess as well as related statues 
for each end of the roof and for the 
area on the sides, between the col
umns and the roof. The Parthenon 
hardly changed for about a thousand 
years, at which time it underwent 
many modifications in being conver
ted to a Christian church. In the late 
1600's the temple was further modi
fied by a live mortar shell, which 
landed on the roof. Fortunately, some 
of the sculpture survives today, in 
the British Museum. 

Good sculpture could be seen in 
Greece in many places besides the 

One of the baths built by the emperor Caracalla. The idea for such huge 
baths as this was conceived by the engineer Agrippa. Baths were often a 
community center, where friends could meet and have a snack, or be mas
saged. 

The most famous of the structures on 
the Akropolis is the Parthenon, built 
by the architects Iktinos and Kalli
krates (ref. 1, p. 90). Originally built 
as a temple of the goddess Athena, 
it measures 101 by 228 feet. The 
temple contains several types of op
tical illusions, presumably intended to 
exaggerate the building's size. For 
instance, the columns lean slightly 
inward and the steps are convex to 
the sky. Similar illusions can be seen 
on Burton Hall, on this campus. 
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Akropolis. Every small town had 
hundreds of statues, and every city 
had thousands. But, during the dark 
ages, most of the statues disappeared, 
due mainly to the Christian edict that 
'"pagan" art was worthless (ref. 1, 
p. 95). The bronze from the statues 
was removed and used for money, 
and the statues themselves were 
heated in lime ldlns to make mortar. 

One of the things that set the 
Greeks apart from past civilizations, 
at least in regard to engineering, is 

the discovery of science and its ap
plication to engineering. The first 
Greek scientist of note is Thales, who 
lived about 600 B.C. He pondered 
over the structure of matter, as well 
as pioneering in abstract geometry 
(ref. 2, p. 42). Presumably Euclid 
used some of Thales' ideas in writ
ing his Elements around 300 B.C. 

Greek Scientists 
Probably the most famous of the 

Greek scientists is Aristotle (born 384 
B.C.), who did so much original re
search that he influenced the sciences 
for many centuries to come. Aristotle 
actually set up his own school, in 
competition with a protege of Plato, 
and taught there for thirteen years. 
Aristotle apparently received subsi
dies for his research from Alexander 
the Great. The great savant also ap
parently had his students do routine 
research, which was then written up 
under his name. During his life, 
Aristotle wrote at least 50 books (ref. 
1, pp. 116-117). 

Another of the Greeks' talents lay, 
of course, in the theater. Machinery 
was actually used in some produc
tions. An actor, dressed as a god, 
could be lowered onto the stage by 
a hoist. Some of the Greek plays 
even utilized movable scenery, al
though only one piece was moved 
for each act (ref. 1, p. 96). Research 
was even done in acoustics to im
prove future theaters. 

Some of the spirits portrayed in 
Greek theaters affected more than 
people's actions. Some marshes were 
thought to contain "harmful spirits" 
that caused disease (ref. 1, p. 99). In 
one case, tunnels were driven under 
Lake Kopais in hopes of draining the 
land-locked lake. However, the tun~ 
nels were occasionally blocked with 
silt, so the project was not a total 
success. 

Although they did not invent them, 
the Greeks made important advances 
in machines of war. The first cata
pult was constructed by mounting a 
crossbow on a pedestal. Battering 
rams in movable sheds were known 
in the fifth century B.C. A crude 
flame thrower was developed by ap
plying a bellows to a fire contained 
in a hollow log. 

Many of these very useful machines 
were developed by the first known 
research team, organized by Dionysus 
in 399 B.C. This group was known 
to have improved warships by devis-

( Continued on Page 54) 
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In as good a spot as you are today? 
Well-informed? Up on things? Intimately 
acquainted with the state of the art in 
your field of study? 
Or will you (through no fault of your own) 
be dangerously close to the brink of 
obsolescence? 
Could happen. Often does. Which is one 
good reason to consider a 
career at MITRE. 
MITRE is pioneering in the 
design and engineering 
of complex information, 
sensor, command, control 
and communications 
systems forthe United States 
Government. Our assignments 
include such prominent 
electronic systems as the NORAD 
Combat Operations Center, the 
Back-up Interceptor Command 
System for SAGE, and the 
National Military Command 
System (NMCS). 
These projects represent the most 
important systems challenges of our 
time, and require the most advanced 
thinking on a broad range of 
scientific problems and the 
technologies needed to 
solve them. 
As a member of the MITRE 
team, you'll be working in 
an atmosphere of scientific 
inquiry, alongside colleagues 
of outstanding reputation, 
with the opportunity to make 

an original contribution to your area of interest. 
In an environment like this, there's no 

telling how far you can go. But this much 
is certain. You'll not be overlooked, 

and you can't be overtaken. 
Salary? Benefits? They're competitive, 

of course. Moreover, we have an excellent 
Educational Assistance and 

Staff Scholar Program. (179 MITRE 
employees are presently 

attending nearby educational 
institutions including 

Harvard, Boston University, 
Boston College, Brandeis, 

Northeastern, MIT, and Tufts.) 
Depending on your interests, 

qualifications and current 
openings, you may start in 

one of the following, 
or other, departments: 

Air and Missile Defense Systems 
System Design 

Systems Analysis 
Air Traffic Systems 

Tactical Systems 
Strategic Systems 

Range Instrumentation 
Information Sciences 

Computer & Display Technology 
Communications 

Electronic Warfare 
Radar Design 

and Technology 
Information Processing 

Surveillance and 
Warning Systems 

Applied Mathematics 

THE ______ _ 

Minimum requirements: B.S., M.S. or Ph.D. in electronics, mathematics or physics. Write M· IT R E 
Vice President-Technical Operations, The MITRE Corporation, Box 208. Bedford, Mass. 

MITRE also maintains facilities in Washington, D. C., and Colorado Springs, Colorado, 1iill•l•1 d•*•P·'A41 •1 :W 
Tampa and Patrick A.F.B., Florida and. overseas in Paris and Tokyo. An Equal Opportunity Employer (M & F) 
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by RODGER WHIPPLE 

DR. BENJAMIN LIU 

Dr. John W. Hayden, assistant professor in civil en
gineering, was born in Pittsburgh, Pennsylvania, in 1936. 
He went to college at Carnegie Institute of Technology, 
where he graduated with a B.S. in 1958. The following 
year he graduated from there with an M.S., and in 1963 
he obtained a Ph.D. in civil engineering. Then he 
taught at the University of Arizona. After a year there 
he attended the Army Corps of Engineers School. Then, 
he came here to the University to teach. 

Professor Hayden is currently working on two re
search projects. The first of these, financed by the 
United States Department of Public Health, is studying 
the erosion of cohesive soils. This is done by running 
water over soil causing surface sheer stress. The second 
is studying the flow of fluids through unsaturated, por
ous materials. From this study he has found the rate 
of flow is independent of fluid properties, somewhat 
dependent on the void space between particles in the 
material, and very strongly dependent on the degree of 
saturation of the porous material. 

Dr. Hayden is married and has three children. He is a 
member of Tau Beta Pi, Sigma Xi, ASCE, and ASEE. 
His hobbies include handball, bridge, bowling and 
outdoor activities. His plans for the future are to stay 
here and teach. 
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Dr. Benjamin Liu has an interesting past. He was 
born and grew up in Shanghai, China. In 1949, just be
fore the communists took over, he escaped from China 
and went to Hong Kong. From there, he went to For
mosa where he went to school. He attended the Na
tional Taiwan University for three years. Then he came 
to the United States in 1955 to continue his education. 
He graduated from the University of Nebraska in 1956 
with a B.S. in Mechanical Engineering. Then he came 
here to the University and graduated with a Ph.D. in 
1960. He has been on the staff since as an assistant 
professor. 

Professor Liu's current research project is investigat
ing the electrical properties of aerosols (a system of 
particles dispersed in a gas phase) under low pressure. 
In relation to this project, he is studying methods of 
producing mono-dispersed aerosols (which are aerosols 
made up of particles of uniform size). 

Dr. Liu is manied and has a boy 8 years old. He 
enjoys· building electronic gadgets, playing the clarinet, 
Go-a Japanese strategy game, and tennis. He is a 
member of Pi Tau Sigma and Sigma Xi. His plans for 
the future are to stay here at the University to teach and 
continue research. 

DR. JOHN W. HAYDEN 
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Now tiny glass devices can do what complex electromechani
cal systems can't. Control the power of a locomotive without 
the use of moving parts. And without breakdowns due to short 
circuits, wear, heat deterioration and shock. Ask New York 
Central. 

These devices channel a small volume of fluid (air, gas or 
liquid) under low pressure so that it activates a much more 
powerful jet of fluid. This in turn helps control the massive 
equipment which regulates the locomotive's speed and power. 

Fluid devices are finding increasing use as machine and 
process controls and in computer logic sections. Corning pro
duces fluidic devices from its unique FOTOCERAM® photo
sensitive glass-ceramic, which allows extremely accurate chem
ical machining. 
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Today, glass can be made six times stronger than steel. Or as 
soft as silk. It can bend or not bend. Break or not break. Melt 
or not melt. It can be molded, cast, machined, drawn and 
pressed. It possesses more capabilities than any other material. 

For solutions to their materials problems, industry and gov
ernment are coming to Corning. Because Corning is the glass
master. It's a broad, international company, with one of the 
most daring, expert and imaginative research and engineering 
staffs in the world. Plus a marketing principle that commits 
them to developing products only in areas where a need exists 
and no product does. 

Young engineers seeking challenge, opportunity and ad
vancement are invited to write to Career Development Man
ager, Corning Glass Works, Corning, New York. 

I 
CORNING GLASS WORKS 
AN EQUAL-OPPORTUNITY EMPLOYER 
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edited by DANIEL KEHRBERG 

Introduction: Greetings! Hiya Fans! Wie Gehts? So 
much for the pleasantries. Now it's time for the return 
of the Log's Log. Yes, held over at the request of the 
Committee for the Advancement of Trash (C.A.T.) and 
benefiting from a large grant from C.A.T. House, the 
Lo,g's Log returns to fight the never-ending battle for 
Truth (as we see it), Justice (when it suits us), and 
the American Way (of escaping your military obliga
tions). 

This year marks the beginning of Phase II. For 
those of you who do not recall last May's introduction 
t,, the Log's Log, Phase II is our version of the Great 
Leap Forward. This year we are attempting to prepare 
the I.T. student to fit right in should he ever be invited 
to an Ivory Tower staff party .. This first installment 
deals with the topic "How to Make It Through the 
Front Door Without Losing Your Status in the Garrison 
Keillor Fan Club." 

Americans are a traveling people. They spend money 
abroad and thus contribute to our balance of payments 
deficit. The Administration has been trying to get Am
ericans to take their vacations (i.e., spend their money) 
in America without much success. Faced with this 
propensity for travel abroad, the Log's Log has includ
ed in this month's installment a feature which is 
usually missing in most travel guides. While most 
foreigners find Americans in possession of endearing 
qualities (i.e., dollars), there are always those mis
guided souls who prefer the ruble. So if you should 
ever encounter any of these insulting people, we have 
prepared a collection of insults indigenous to the fun 
and sun spots of the world. W'ith the help of a bi
lingual dictionary, these insults may be translated 
and then readily applied to any obtuse situation you 
may encounter abroad. 
Cairo-May you be the only Rota-Rooter man around 

when the Aswan Dam backs up. 
Tel Aviv-May a fast-talking Arab sell you a Jordan 

Bond. 
Washington, D. C.-May you sell a tourist the White 

House and the tourist turns out to be HHH. 
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Peking-May Mao Tse-Tung challenge you to a swim
ming race. 

Moscow-May you go to visit the tomb of Lenin and 
ask to see Stalin. 

San Francisco-May you be a 11 leg" man with two 
tickets for a topless revue. 

Rome-May you be burned at the stake by the Second 
Vatican Ecumenical Council. 

Hanoi-May the Peoples Liberation Front set up a 
surface-to-air missile site in your back yard. 

Paris-May you be sold filthy postcards by an Amer
ican tourist. 

Havana-May Fidel Castro play against your baseball 
team. 

The most profound crisis to concern the clerical 
world since "Who's been taking money out of the col
lection plate?" is the question of God's status in the 
world of the quick. To come to grips with this weighty 
question the Log's Log has assembled many of the 
top authorities in this field and their most choice 
comments appear below. 
Staff: Is God dead? 
Rip Van Winkle: No, He's only sleeping. 
Staff: What do you have to say, Jack? 
John the Baptist: Anybody who's got a head on his 

shoulders knows that God is alive. 
Mephisto: I know, but I'm not telling. 
Martin Luther: I have 95 things I could say about that 

Staff: I'm afraid we just don't have the time, Marty. 
Maybe you could write 'em out. Anybody else have 
anything to add? 

Quasi modo: I've got a hunch He's alive. 
Mae West: He was up to see me only yesterday. 
Anne Frank: God is alive. Just before the end of the 

war he took a U-boat to Argentina. 
Staff: Joanie, do you want to take a stand? 
Joan of Arc: Yes, I do. God is alive. I'd stake my life 

on it. 
Mephisto: Burn, Baby, Burn! 
Staff: Isn't there any dissent? 
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Righteous Bros.: He's lost that Iovin' feelin, Now He's 
gone, gone, gone. 

Cardinal Spellman: Holy Water! Batman. 
Billy Graham: With Him gone, that makes me ... 
Gabriel: I have a request, which I'd like to play at this 

time ... 
Et al: (Gasp) 

~ 

-e s 11ce 
Droggy from the numerous false crises that have 

haunted this past summer, we were pleasantly sur
prised by a genuine, bona-fide Communist plot (John 
Birch Society and AFL-CIO approved) to take over the 
world of sports. 

The plot was exposed at the Eighth Annual European 
Track Meet when four women (three Russians and one 
Rumanian) withdrew from competition rather than take 
a medical examination to verify their sex. 

While not wishing to take a stand, one way or the 
other, we do suppose these "women" caused a few 
problems for the Russian Track Team. Like: Whose 
locker room do they use? And when they have a team 
dance, who leads? Like encountering "his" and "hers" 
towels. Like handling the masculinity-femininity scale 
on a personality test. Or even their status as univer
sity graduates. Are they alumni or alumnae? 

Well, one thing for sure, we can be sure our girls 
are girls, at least outside of Greenwich Village. 

After a successful, but little publicized, bout with a 
paternity suit we have managed to return to school and 
will be able to celebrate with you the many highlights 
of the upcoming month. These highlights appear be
low. While many of you may find these events not to 
your taste, the Log's Log has to live up to its reputa
tion as the upoison ivy of the wallflower set." 

The results of the Draft Test are now in the process 
of being mailed out. The Technolog has, however, 
been able to obtain advance information about its 
staff's scores. This brings us to the crisis of the month 
which is: We'd love to go, but olive drab isn't our color. 
It's yellow. 

Oct. 15-31 
15-11 th Anniversary of the End of the Age of Reason 

in the USA 
17-Ambitious ME Asst. Prof. builds a replica of the 

Acropolis out of bacon rinds. 
18-Kangaroos are hired to deliver the campus mail 

because they drive those little motor scooters so 
well. 

21-Gene Krupa discovers the rhythm method of drum 
playing. 

24-The End of the Rainbow is confiscated by federal 
tax agents. 

26-IEEE discovers that the Trojan horse was a gi
gantic beer keg. 

29-St. Paul Campus taken over by a gang of termites 
on Honda 10's. 

31-Go to class on last year's schedule Day. 
Nov. 1-15 
1-Don't Knock It 'Til You've Tried It Day. 
4-Lose Your Fee Statement at the Scene of a Crime 

Day. 
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6-Take an Upper Division Math Course as a Tech
nical Elective Day. 

7-Regret for the Rest of your Life Day. 
9:-Have your Nose Fixed and When You Wake Up 

it's Larger Day. 
11-Veterans Day. 
15-Find out if LSD Really Means Longer, Stronger 

and Deadlier Day. 

hn 
David: Say, Lisa, did you hear the news? This year 

the Technolog's Ed itoria I page is open for con
tributions from the entire I.T. student body and 
faculty. 

Lisa: So? 
David: So, now we have an I.T. forum where all 

opinions and gripes of an all I.T. nature can be 
aired. 

Lisa: So? 
David: We can further the process of democracy by 

furthering both freedom of press and freedom of 
speech. We can make our feelings about I.T. 
heard! 

Lisa: They wouldn't like that. 
David: The entire editorial page, formerly the Ed

itor's private sanctum, is now our voice to express 
our views; we can create controversy, hatred, 
allegiance, and further understanding. 

Lisa: So? 
David: Editorials need only be typed and between 

100-500 words and may be mailed to the Log, 
at Room 2, M.E. Bldg., in the Campus mails. 

(This is beginning to sound like a commercial for 
something or other. One would expect Lisa to be 
suddenly swaded into backing this new venture 
100%, but that's too typical. And anyway, Lisa is 
the President of the Student's Committee to Fur
ther Campus Apathy, Secretary of the Campus 
Committee to End Campus Committees, and in
heritantly lazy.) 
David: For instance, in this issue there is an edi

torial on the necessity of learning leadership and 
management along with theory in I.T. and one, 
directed towards the freshmen, espousing on the 
superiority, uniqueness, and difficulty of I.T. as 
opposed to CLA, bound to create controversy. 

Lisa: (True to form) CLA doesn't care. 
David: So, what is your opinion on the whole new 

venture? 
Lisa: Could I get people to quit expecting me to be 

a girl just because of my name, which sounds 
masculine to me? 

David: No, gripes are expected to be applicable to 
all I.T. and not of a personal nature. 

Lisa: Nuts. 
(Lisa is in a bad way, isn't he? Are You?) 

Conclusion: As you may or may not have discovered by 
now, "Brain Teasers" is no longer a regular feature of 
the Technolog. Our editor, who once edited "Brain 
Teasers" himself, took this acti·on because he felt that 
"nobody was reading the thing." That has to be false; 
I myself recall reading "Brain Teasers" once two or 
three years ago. So if you too are outraged over this 
highhanded bureaucratic decision come in and punch 
the editor in the mouth. This won't bring back "Brain 
Teasers" but it will make the entire staff very happy. 
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by ROGER E. MACHMEIER 
Assistant Professor of Ag E. 
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The slogan "The Profession with a 
Future" has been adopted to describe 
the sentiments of many forward-look
ing Agricultural Engineers. They feel 
that with today's rapidly increasing 
world population the technology of 
agriculture must increase at a more 
rapid pace to meet the ever-increasing 
demands for food and fiber. The pro
duction, processing, and marketing of 
agricultural products involves the 
combined efforts of millions of the 
world's citizens. 

Agricultural production in excess of 
36 billion dollars per year indicates 
that agriculture is still the nation's 
largest and most basic industry. "Agri
business" is a term sometimes used to 
describe the firms associated with the 
production, processing, and marketing 
of agricultural products. As examples, 
agri-business includes the manufac
ture of farm equipment, the sales and 
servicing of this equipment, produc
tion and sales of seed, feed and fer
tilizer, on-the-farm production, the 
transportation and processing as well 
as the marketing of the products. In 
short, all of the many businesses asso
ciated with any aspect of agricultural 
production and marketing are classi
fied under the term agri-business. To
day the demands for trained person~ 
nel with an agricultural background or 
interest are increasing rapidly. 

Perhaps at this point it would be 
well to define agriculture-the word 
means different things to different 
people. To the Hollywood script writ
er it may mean a small farm with 
rather crude surroundings where the 
farmer is involved in menial tasks. 
Others may represent the farm as an 
idyllic existence where the fruits of 
the soil are reaped in abundance. 
Many people select farming as a way 
of life which gives them independence 
and the satisfaction of living close to 
the soil. 

But just farming is not agriculture. 
Agriculture in the fullest sense of the 
word is truly a business. The manage
ment of an agricultural enterprise re
quires the use of sound business prin
ciples. It requires the use of the latest 
developments in mechanization and 
labor-saving techniques. It requires 
sound management of the elements of 
soil and water and their conservation, 
to provide for future generations. It 
requires the selection and use of 
proper plant varieties, fertilization, 
irrigation, insecticides and herbicides, 
and all of the other factors that are 
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involved in successfully producing a 
crop. To be successful in agricultural 
production today, the farmer, if we 
can still call him that, must be knowl
edgeable in all of the above subjects 
and more. 

What does the Agricultural Engi
neer have to do with all of this? He 
must supply the scientific and techni
cal know-how that are required for to
day's agriculture and for the techno
logical advancements necessary for the 
future. Today in the United States, 
one farmer produces food and fiber 
for himself and 28 other people. The 
technology of Agricultural Engineer
ing is largely responsible for this 
"agricultural revolution." Machines 
and power have been made available 
to decrease the labor requirements of 
production. Automation is present on 
the farmstead just as it is in industry. 
A "push-button" operation grinds, 
mixes and distributes a balanced-diet 
feed to livestock. Eggs can be gath
ered, candled, graded, packaged, 
stored and cooled in a completely 
mechanized operation. The harvesting 
of all field crops is becoming highly 
mechanized. Computers are being used 
for accounting, analyzing production 
records, predicting marketing trends, 
and minimizing production costs. Ex-

amples of mechanization and the use 
of the latest technological advances 
are available for all agricultural pro
cesses. 

Along with the technological ad-

October. 1966 

vances, inter-disciplinary progress is 
also important and must be noted. 
Improved plant varieties and fertilizer 
use are responsible for many of the 
crop production increases. Selective 
animal breeding and development is 
also a necessary step for increased 

there is an increasing demand for 
Agricultural Engineers. While an agri
cultural background is not absolutely 
necessary, it is of a decided advantage. 
As our farm population decreases, the 
agricultural background becomes more 
of an asset. Companies in agri-busi-

Feeding operations are especially adaptable to mechanization. 

production. Along with these ad
vances, however, the technology must 
also advance. Animals must have 
better environments and field crops 
must have better planting, cultivation 
and harvesting procedures with the 
equipment design pointed toward the 
idea of saving labor and improving 
efficiency. 

In some cases, technology has led 
the way and asked for answers from 
other disciplines. Irrigation, the appli
cation of water to crops, has required 
the selection and development of crop 
varieties that respond well to high 
plant populations and high fertility 
levels. Mechanical harvesting equip
ment · for crops such as cotton and 
snap beans, to mention two diverse 
examples, requires maturity and stalk 
height considerations. Whether tech
nology leads or another discipline 
leads, the end result is a more efficient 
and productive agriculture. 

The Agricultural Engineer is first of 
all an engineer with his engineering 
talents directed to serve the agricul
tural industry. Agricultural Engineer
ing may be defined as the art or sci
ence of making practical application 
of the physical and biological sciences 
to agriculture. Discoveries and devel
opments in the basic sciences are 
translated into products, structures, 
facilities and services for agriculture. 

In today's expanding agri-business 

ness, whether they are looking for en
gineers or other trained personnel, are 
paying premiums for people with an 
agricultural background. Thus, an in
dividual with an interest or back
ground in agriculture together with a 
technical aptitude should consider 
Agricultural Engineering as a future 
career. 

About one-half of a typical Agricul
tural Engineering curriculum is de
voted to the basic sciences and the 
fundamental engineering practices of 
using them. The remainder of the cur
riculum is devoted to the techniques 
of translating the basic practices into 
the three major option areas: (1) power 
and machinery engineering; (2) soil 
and water engineering; and (3) struc
tures, environment and process engi
neering. The Agricultural Engineering 
curriculum at the University of Min
nesota is administered by the Institute 
of Technology. The Agricultural En
gineer follows a program of mathe
matics, physics and chemistry similar 
to that of the other engineering disci
plines during his first two years of 
study. Recommended electives are 
selected in the fields of biology, plant 
and animal physiology, and biochem
istry. The remainder of the program 
emphasizes Agricultural Engineering 
courses which intimately interrelate 
physical and biological principles in 
the solution of agricultural problems. 
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The Agricultural Engineering curri
culum is planned with sufficient flexi
bility to permit specialization both in 
type of employment and subject matter 
interest. A complete description of 
the Agricultural Engineering curricu
lum and course content is presented in 
the current Institute of Technology 
Bulletin. 

Most of the Agricultural Engineer-

bale have been conducted. 
Other basic studies include the dry

ing characteristics of single kernels of 
the various grain crops and model 
wind tunnel tests to determine air cir
culation inside of structures. Physical 
data are compared to analytical results 
by the use of the digital computer. 

Applied research involves optimum 
crop yields under irrigation, the gen-

Pesticide chemists fight a never-ending battle against insects' ability to 
adapt to once-deadly poisons. 

ing Department faculty are on twelve
month appointments and are involved 
in research as well as teaching. Re
search projects are varied according 
to specialization areas. In soil and 
water engineering, studies are being 
made on the effect of surface water 
seepage on the deep ground water 
table. Wet and dry bulb temperatures, 
wind velocity, and water stage data 
are being continuously recorded on 
selected "potholes." Data are being 
transferred to cards for a digital com
puter analysis. 

Other soil and water engineers have 
developed a mathematical model of a 
watershed where the input is a hypo
thetical storm and the output a runoff 
hydrograph. Studies are also being 
conducted on the effects of variable 
open-channel roughness, soil erosion 
loss factors and many others. 

Power and machinery engineers 
study the distribution of stresses on 
rotary hoe teeth by using a movable 
soil tray. Strain gage data are record
ed automatically during the test runs. 
Tests are being conducted on small 
cubic hay bales for their drying char
acteristics and use in automated feed
ing systems. Basic studies on the dis
tribution of air flow through a single 
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eration of poisonous silage gases, and 
strength and quality tests on drain 
tile. The Agricultural Engineering 
fannstead at the Rosemount Experi
ment Station contains the latest devel
opments in automation and instrumen
tation. Data from environmental stud
ies on turkeys are recorded on punch 
tapes for direct computer analysis. 
The reaction of livestock to open 
housing is recorded by an automatic 
motion picture camera. The effect of 
soil heating on turf grasses is being 
studied. 

Many of the research projects are 
cooperative with other disciplines. A 
complete list of Agricultural Engineer
ing research projects throughout the 
United States would cover every 
imaginable facet of engineering prob
lems. Even though the progress to 
date has been remarkable, even great
er advances in technology are requir
ed for the future. 

The Department of Agricultural En
gineering offers graduate degrees at 
the M.S. and Ph.D. levels. Thesis 
studies can be attached to one of the 
existing research projects or based on 
the student's choice. Industry is today 
becoming more interested in students 
with advanced degrees. Employment 

in research or academic institutions 
almost always requires advanced de
grees at the M.S. or preferably the 
Ph.D. level. 

Employment opportunities for Agri
cultural Engineers are both numerous 
and varied. In any of the three option 
areas the young engineer can choose 
research, design, manufacturing, sales, 
promotion, construction or manage
ment depending upon his interests. 
The personnel service of the American 
Society of Agricultural Engineers re
ports that there are at least three posi
tions available for each qualified ap
plicant. 

With the varied opportunities avail
able, it is difficult to list typical em
ployers. As some examples, Agricul
tural Engineers are employed by man
ufacturers of farm machinery, food 
processing equipment, drying equip
ment, automatic controls, farm struc
tures, and many others. They are also 
employed by government agencies 
such as the Soil Conservation Service, 
United States Department of Agricul
ture, United States Geological Survey, 
Army Corps of Engineers, and the 
Bureau of Reclamation. Many Agri
cultural Engineers are self-employed 
as contractors and consultants while 
others are employed in teaching, re
search, and extension by educational 
institutions. 

Agricultural Engineers are serving 
on foreign assignments where they 
are contributing to the production of 
food throughout the world. Our pro
duction of food and fiber is not in a 
stage of agricultural surplus on a 
world-wide basis but rather is a matter 
of distribution. The advance of agri
cultural technology is not only a na
tional but an international problem 
which requires that all of the people 
of the world must be well fed and 
well clothed. When we consider the 
prediction of a doubling population 
by the year 2000 and the fact that 
over one-half of the world's people 
today have nutritionally deficient 
diets, what more is needed to define 
the challenge in the field of Agricul
tural Engineering? 

What then is an Agricultural Engi
neer? He is an individual who applies 
the creative talents of the engineer to 
the industry of agriculture. With the 
rapid increase in technology, which 
is today required in all phases of agri
culture, it can truly be said that Agri
cultural Engineering is "The Profes
sion with a Future." I] 
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moon man? 

' -......----...llii!IL..· 

Imagine hearing from the Man on the Moon! 

You will. And the first American voice that speaks to earth 
from moon will arrive by the help of a Motorola transceiver. 

Each of the 8 major phases of the historic Apollo space mission 
which will carry the first American astronauts to the surface of 
the moon-from pre-launch checkout ... through moon landing 
and exploration ... to earth return-will receive the critically 
important support of Motorola electronics equipment. 

But back to moon talk. Enroute to the moon-a Motorola Up 
Data Link on board the Command Service Module will receive 
mission data from earth. When the Apollo astronaut speaks to 
earth from the moon, a Motorola transceiver will help send his 
voice to us. A small Motorola-designed backpack antenna as
sociated with the communication system will relay his words to 
LM (the Lunar Module that lands the astronauts on the moon), 
where the transceiver assists in relaying them on to earth. 

A Motorola transponder will also help provide television, voice, 
and digital communications ... across 238,857 miles. 

Actually-ever since the first Mercury space flight in 1961, 
sophisticated Motorola electronics have played a vital role in 
controlling, signaling, tracking, and communicating in Amer
ica's manned space programs. Motorola equipment has been 
on every single U.S. manned spacecraft mission. Reliably. 
Official mission reports confirm that a Motorola unit has never 
malfunctioned or failed to operate on any of these flights. 

So when the conversation gets around to "moon talks" and 
"moon walks," count Motorola in. And, by the way, you'll find 
Motorola's name on plenty of down-to-earth products, too! 

TRUST THIS EMBLEM WHEREVER YOU FIND IT 
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in Science and Engineering 

edited by JAN SCHWARZ 

HardiMan 
A contract has been awarded the General Electric 

Company for development and construction of a set 
of "mechanical muscles" that will give an ordinary man 
the strength of a giant. · 

By means of an advanced system of levers, control 
linkages, and servomechanisms, this unique machine will 
mimic and amplify the movements of its operator
dramatically extending his strength and endurance. This 
man-machine marriage will essentially combine the op
erator's dexterity, brain-power, and all-round versatility 
with a machine's strength, size, and ruggedness. 

A research prototype of the "mechanical muscles" 
machine is now being developed at the General Electric 

Research and Development Center in Schenectady, New 
York. 

Worn like an external skeleton, the "mechanical mus
cles" machine-nicknamed HardiMan-will permit its 
operator to lift a 1500-pound load while exerting only 
a fraction of this force. He will be able to perform 
general load-handling tasks, including walking, lifting, 
climbing, pushing, and pulling. The machine-techni-
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cally described as a "powered exoskeleton" by its de
velopers-will be attached to the operator at the feet, 
forearms, and waist. 

Potential applications for the HardiMan are foreseen 
in warehouse and factory operations, bomb loading, 
and underwater salvage. Although the prototype will 
be connected to a separate power supply by means of 
flexible hydraulic lines, it is anticipated that later models 
will have self-contained power units. 

The HardiMan machine will be controlled by :hydro
mechanical servovalves-the mainstays of the force feed
back system. The research prototype machine is sched
uled for delivery in early 1968. 

Breakthrough in Transformers 
Working with extremely thin superconductive films 

of tin deposited on a glass slide, a General Electric 
physicist has built and operated a laboratory model of 
a direct current transformer-long considered an "un
achievable" scientific goal. 

Dr. Ivan Giaever of the General Physics Laboratory 
at General Electric's Research and Development Cen
ter, Schenectady, N.Y., reported at a recent meeting 
of the American Physical Society that his D-C trans
former can convert direct current input into larger or 
smaller D-C output. It has been operated at very low 
voltages and currents with an efficiency of about ten 
per cent. 

In the new transformer, the primary and secondary 
tin films are only about 1000 angstroms thick and are 
separated by an insulating film of silicon oxide only 
about 100 angstroms thick. When the transformer is 
cooled to liquid helium temperatures and direct cur
rent is passed through the primary, magnetic "flux 
spots" begin to move in one direction relative to the 
film. These flux spots also penetrate and move through 
the adjacent secondary film. The moving (and hence 
changing) magnetic field thus induces a direct current in 
the secondary. 

A number of secondary films in series yield second
ary voltage many times higher than the primary volt
age. Similarly, by placing a number of primary films 
in series, the output voltage can be "stepped down" 
below the input voltage. 

Scrambling for Error Reduction 
Some new ideas for reduced-error transmission of 

numbers through noisy radio or telegraph channels 
have been developed by Dr. William H. Pierce of Car
negie Institute of Technology. 

Dr. Pierce explained that the new system uses error
correcting codes based upon ordinary arithmetic in 
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which one plus one equals two. This is in contrast to 
all other practical error-correcting codes now employed 
that use Boolean arithmetic or mathematical general
izations of it. In Boolean arithmetic there are only two 
numbers-zero and one-and one plus one equals zero. 
The codes based upon Boolean arithmetic are efficient 
but moderately expensive to implement. The codes 
that Dr. Pierce proposed are somewhat less efficient 
but show promise of being less expensive to imple
ment. 

In the new system, the signal that is broadcast con
sists of a sequence of numbers, each of which is an 
ordinary sum obtained by means of a mathematical 
matrix of the actual numbers to be conveyed. At the 
receiver, the received signals are operated upon by an
other matrix which, in the absence of channel noise, 
would reconstruct the actual numbers to be conveyed. 
Thus, the matrix at the transmitter "scrambles" the 
numbers to be transmitted and another matrix at the 
receiver "descrambles" them. 

The error-reducing features of the scrambling and 
descrambling processes result from the fact that noise 
bursts can be detected and weeded out either before 
or during the final descrambling process. If the signal 
had not been scrambled by the transmitter, it would 
be impossible to weed out burst noise without also 
weeding out some of the numbers the channel is sup
posed to convey. 

Dr. Pierce showed mathematically that the selective 
weeding out of noise bursts can drastically reduce the 
total amount of noise power available to do harm. The 
descrambling process helps in another way by uniform
ly distributing the noise that remains. This uniform dis
tribution can be of considerable benefit since many 
errors found in practice result from a bunching of the 
noise power. 

Heart Chart 
Variations in human blood pressure following each 

contraction of the heart provide clues to the degree 
of disease in arteries according to Dr. Roger M. Gold
wyn of Rice University in Houston, Texas and Dr. 
Thomas B. Watt, Jr. of Baylor University in Houston. 
By a mathematical analysis of the shape of a pressure 
curve recorded from a single needle in an artery of 
the arm of a patient, numbers are derived which may 
reflect physical properties of the system of blood ves
sels. This technique was reported in a paper presented 
at the International Convention of The Institute of 
Electrical and Electronics Engineers, Inc. 

Future usefulness of this technique is anticipated not 
only in the evaluation of diseases (hypertension, dia
betes, valve defects, and the like) but also in the 
measurement of effects upon normal blood vessels of 
unusual stresses (exercise, aging, radiation, or space 
travel). 

In the method described, pressure readings every 
fiftieth of a second are fed into a digital computer. 
The computer then selects particular values for a "de
scriptive equation" such that the curve of that equa
tion best fits the pressure values of the patient. Next, 
a physical model is considered which consists of elastic, 
inertial, and resistive elements. By proper choice of 

October, 1966 

values for these elements and starting conditions, sub
sequent fluctuations of pressure versus time in the model 
exactly reproduce the fitted pressure curve. Specific 
model values so determined then may be regarded as 
equivalent to gross circulatory characteristics of that 
patient. 

Roll-away Concrete 
The latest technical achievement to render an old 

joke unfunny is a new material developed by General 
Electric's Silicone Products Department. This remark
able "concrete that bends" isn't really concrete at all
it's a compound that looks, feels and acts like concrete, 
only better. Demonstration sheets of the stuff would 
be ideal for those legendary small towns that roll up 
their sidewalks at 8 p.m. Unfortunately ifs not sold 
in sheets-unless, of course, a big demand materializes 

from Pumpkin Creek and Podunk Center, U.S.A. Sili
cone Traffic Topping is designed as a flexible coating 
to protect other materials from weather and traffic. 
Troweled on over wood, metal or concrete in an }~ inch 
layer, STT looks and endures like concrete. But it bends 
and stretches and it's waterproof and acid resistant. 

First application will probably be for bridges and 
other highway problem areas and for industrial floors 
where water seepage, freezing, cracking, heaving and 
acid attack rna y occur. 

Premixed in colors, it may eventually be used for 
home patios, pool decks, sundecks and garage floors. 
Even prefabricated, stucco-like wall panels are in the 
offing. 

More on lasers 
A scanning laser, controlled by the electron beam 

of a cathode ray tube, has been successfully operated 
by scientists at International Business Machines Corp
oration. The device is of unusual interest because the 
beam direction is selected inside the laser cavity, taking 
advantage of the sharp threshold of operation of a 
laser to achieve beam selection with a small amount 
of power. In addition, nearly all of the active volume 
of the laser contributes to each output beam. 

In its present form, the IBM "scanlaser" consists of 
a mercury vapor gas discharge tube mounted in a care
fully designed optical system. Lenses in this optical 
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system make it capable of supporting a large number 
of different modes of oscillation, all with approximate-

ly equal gain. (A mode or group of modes correspond 
to a beam direction). The mirror at one end of the 
laser cavity is mounted inside a cathode ray tube, and 
has a coating of KDP ( KH~PO .. ). 

Mode selection in the scanlaser is accomplished as 
follows. Losses in the cavity are caused by phase re
tardation in a strained quartz window in the cathode 
ray tube and the polarizing effect of the Brewster-angle 
windows of the Hg+ tube. To select a mode or group 
of models, an electron beam is directed against a point 
on the dielectric mirror backing of the KDP crystal 
inside the cathode-ray tube (see illustration). The elec
tron beam deposits a charge at this point, producing 
an electric field across the KDP which in turn pro
duces a phase retardation in the light passing through 
the KDP at this point. This phase retardation com
pensates for the retardation of the quartz window, re
ducing the losses for one or more modes of the laser 
resonator and «turning on" these modes. 

When the electron beam is directed to another point 
on the mirror, a new set of modes is turned on and 
the other is turned off as soon as the charge on the 
mirror decays to a level below threshold. 

The present version of the device is capable of 
generating a matrix of roughly 120 x 120 beam direc
tions. The number of resolvable directions is presently 
determined by the resolution of the electron gun used. 
The ultimate limit is set by the optical properties of 
the current cavity at about 2,000 x 2,000. 

The scanlaser is important in comparison with other 
random-access laser deflection schemes for two reasons. 
First, it takes advantage of the sharp threshold of 
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operation of the laser, since the individual modes are 
selected by a very small change in the gain of the 
system. Thus the small amount of energy in the elec
tron beam controls the high energy of the laser output 
beam. Second, almost all the output power of the laser 
is included in each output beam. Devices that deflect 
the beam after it leaves the laser require high power 
and are often quite lossy. 

In the present version, the scanning rate of the scan
laser is limited by the roughly 20 millisecond decay 
time on the KDP crystal of the charge deposited by 
the electron beam on each spot. This slow decay time 
is in fact desirable for projection of television images, 
and perhaps other applications, but may be too slow 
for certain projected applications such as optically-read 
memory systems. The charge decay time in the KDP 
crystal can be adjusted to a certain extent by varying 
its conductivity. Another possibility would be to use 
a more energetic electron beam to discharge spots, by 
secondary emission, after they had been charged by 
the primary beam. 

Wafers for Heat Transfer 
Of the many space applications for General Electric 

silicone materials, none is more unique than the ther
mal interface wafer designed for Apollo spacecraft. 

The wafer was developed by an engineer at North 
American's Space Division to transfer the heat from 

electronic modules and components to the cold plates 
which carry heat to external radiation. 

Light copper tubes laid parallel and about ~~" apart 
are held together by GE's RTV-102 silicone adhesive/ 
sealant to form thin, flat, flexible sheets. The sheets, 
or "wafers", are sandwiched between enclosures con
taining electronic equipment and cold plates during 
construction of Apollo spacecraft. Once in place the 
wafers are crushed between the electronic equipment 
and the cold plates to affect maximum mating of the 
metal surfaces. 

The greatly improved mating which the squashed 
copper tubing provides and the great bonding strength 
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and flexibility of the silicone rubber material at tem
perature extremes has resulted in a highly efficient, 
light-weight heat transfer device. 

This ingenious bit of engineering is one result of an 
extensive developmental effort to devise highly efficient 
methods of heat dissipation in the Apollo vehicle. The 
problems of transmitting the high-heat loads generated 
within the equipment-packed Apollo vehicle from the 
command module through the vacuum space to the 
outer skin has called for creative solutions to avoid 
adding excess weight. 

High Pressure Tests 
Recent tests by an oceanographic design and engi

neering company indicate that scratches on the outside 
of spherical glass floats and instrument packages may 
not degrade performances of the spheres under the sea. 

Designers of deep submergence equipment often have 
questioned whether scratches and normal handling in 
service might cause glass spheres to break under pres
sure. 

Benthos, Inc., North Falmouth, Mass., recently con
ducted severe scratch and pressure tests on two 8-inch
diameter hollow glass spheres supplied by Corning Glass 
Works. Benthos uses glass spheres as floats and instru
ment packages for deep submergence systems. 

Each of two spheres tested were first deeply scratched 
with a carbide scriber in about 100 places. Some of 
the scratches actually were gouges more than a tenth 
of the wall thickness in depth. They were as gross 
as 0.06-inch wide, 0.03-inch deep and 2 inches long, 
whereas wall thickness of the spheres was 0.2.30-inch 
±0.020-inch. 

The spheres were then tested by holding them in a 
hydrostatic chamber for 16 hours at their design pres
sure rating of 15,000 psi (equivalent to more than 
30,000-foot ocean depth). 

The spheres were still serviceable after the test. Ac
cording to Benthos, the pressure testing improved the 

condition of the scratched spheres. The sharp edges 
of the scratches spalled off, leaving the spheres smoother 
than before. 

Glass normally fractures under tension, not compres
sion; this is why glass is extremely strong under com
pressive loading. Fractures are usually initiated by sur
face flaws such as scratches. Benthos and Corning 
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engineers theorized that in testing under hydrostatic 
loads the compressive forces greatly reduced the stress 
concentrations normally associated with scratches. 

Glass is useful in the sea because of its buoyancy 
(high strength-to-weight ratio), which allows relatively 
thin-walled components to meet the requirements of 
deep submergence. 

Video Tape Recorder 
Development of a solid state, pushbutton-controlled, 

helical-scan video tape recorder has been announced by 
Concord Electronics Corporation of Los Angeles. 

The Concord video tape recording system has been 
in development for several years, and has undergone 
rigorous testing for the past twelve months. It em
ploys a helical-scan recording system with dual rotat
ing heads and 3~-inch tape at a speed of twelve inches 

per second. This gives the VTR-600 exceptionally-high 
resolution, with a picture so clear and stable that it is 
effective for professional audiovisual use with classroom
size audiences. 

Another advantage of the Concord system is its rela
tively light weight (52 lbs.) and easy portability. With 
an optional twelve-volt inverter, it performs excellently 
in helicopters and other moving vehicles. 

The Concord MR-600 monitor-receiver is a separate, 
solid state unit with a nine-inch picture tube. It may 
be used for live recording, for playback of recorded 
material, and also for standard TV broadcast reception. 

The Concord MTC-12 television camera completes 
the system. It is an all-solid-state, high-sensitivity in
strument that adjusts automatically to changing light 
conditions. Because of its simultaneous RF and video 
output, it may also be used for closed circuit televis
ion. Since its introduction early this year it has become 
an industry standard. 

With an optional, easy-to-connect RF converter, the 
VTR-600 may be attached to any standard TV set for 
playback with excellent picture clarity. 

One unusual accessory is the Concord WX-8510 wire
less microphone system. It consists of a cordless, cig
arette-pack-size microphone that permits complete free
dom of motion, together with a portable, solid state 
FM amplifier that may be operated either on built-in 
batteries or AC current. 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
Iii Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

Iii Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! Iii Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. Iii Write now 
for Clearprint samples, sizes, and prices. 
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You can go forward, go fast, go 
far .... at Hughes Field Service & 
Support Division. 

If you are seeking a stimulating 
assignment where you can get in on 
the ground floor of the rapidly-ex
panding aerospace/electronics field, 
capitalize immediately on your back
ground and training, and progress 
quickly toward your career goals
Hughes Field Service & Support 
Division in Southern California will 
welcome your inquiry. 

Some of our current fields of 
interest include: 

DESIGN ENGINEERING 

Openings exist for Electrical and 
Mechanical Design Engineers in the 
development of Trainers & Simula
tors and in the design of checkout 
and test equipment for large missile 
and aerospace systems. These re
sponsible positions require interest 
and/or experience in such design 
areas as: analog circuits, digital 
logic, switch/relay logic, electrome
chanical packaging, infrared testing, 
inertial guidance and Command/ 
Control systems. Responsibilities 
will include all phases of develop
ment from concept to final fabrica
tion and evaluation. B.S. degree is 
required in E.E., M.E. or Physics. 
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FIELD ENGINEERING 

The Field Engineer's job ranges 
from complete contractor mainte
nance of electronic systems to tech
nical assistance. His primary func
tion is to help the customer become 
self-sufficient. Responsibilities in
clude: providing maintenance, oper
ational and technical assistance; for
mal and informal on-the-job training; 
logistic assistance and the investi
gation and solution of equipment 
problems experienced in the field. 
Domestic and overseas field assign
ments are available. Requirements 
include: B.S. degree in E.E. or Phys
ics and experience with military fire 
control, radar or communications 
systems. 

TECHNICAL TRAINING 

Hughes Technical Training pre
pares both civilian and military per
sonnel to efficiently operate and 
maintain advanced electronic sys
tems. Technical Instructors conduct 
training classes at Hughes California 
sites and domestic field locations ... 
and work directly with customers to 
evolve special training devices, plan 
field training programs and prepare 
courses for use at customer bases. 
Requirements include: B.S. degree 
in E.E. or Physics and experience in 
preparing and presenting technical 
electronics material in the classroom 
and laboratory. 

I 

I 
I 

ENGINEERING WRITING 

Specialists in printed communica
tions convert complex engineering 
data into simple, accurate, illus
trated support publications, includ
ing technical manuals, orders, bro
chures, sales proposals, etc. Fields 
of interest include: digital comput
ers, digital and voice communica
tions systems ... and many others. 
Requires a B.S. degree in E.E. or 
Physics. 

CAMPUS INTERVIEWS 

November 2 & 3 

For additional information on the 
career opportunities available at 
Hughes Aircraft Company-and to 
make arrangements for a personal 
interview appointment with repre
sentatives of our Technical Staff, 
please contact your Coll'ege Place
ment Office or write: Mr. B. P. 
Ramstack, Hughes Aircraft Com
pany, P.O. Box 90515, Los An
geles, Calif. 90009. 

r------------------, 
I I 

:HUGHES: 
I I 

L------------------J 
HUGHES AIRCRAFT COMPANY 

FIELD SERVICE & SUPPORT DIV. 

An equal opportunity employer 
U.S. citizenship required 
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r 
by DAVID E. ENGEN 

-vilitas et crudus senzper eternatn 

Our editor looks so young that he 
can't even get in at the Avalon. 

e 0 e 

And then there was the lawyer 
who sat up all night, trying to break 
the widow's will. 

e e e 

Army doctor: "You have any phys
ical defects?" 

Selectee: "Yes, sir, no guts." 
e 0 0 

There's this new fly spray made of 
spirits of Amarousa and Spanish fly. 
It won't kill flies, but you can swat 
two every time. 

e e e 

Know what they call an abortion in 
Czechoslovakia? 

A cancelled Czech. 
e e 0 

The priest and the rabbi were sit
ting next to each other on the train, 
and as the trip continued, they struck 
up a conversation. As the friendship 
developed, the priest asked the rabbi 
if he would object to answering a 
rather personal question. The rabbi 
replied, "No." 

"Well," the priest continued, "as 
part of your religion, you are forbid
den to eat ham. True?" 

"Yes, that's correct," replied the 
rabbi. 

"Well, Sir," asked the priest, "Have 
you ever eaten any ham?" 

"Yes, I have, Father," answered the 
rabbi, "and would you mind if I 
ask YOU a personal question?" 

"No, go ahead." 
"As a priest, you are required to 

take a vow of celibacy. Have you 
ever broken that vow, Father?" 

The priest hesitated for a moment 
and then replied, "Yes, once when I 
was much younger I did." 

The rabbi thought for a moment 
and then commented, "Sure beats 
ham, doesn't it?" 

0 0 0 

Love is blind. That's why you see 
so many spectacles in the park. 
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Mother: "Why did you take so 
much time saying goodbye to that 
fellow last night?" 

Daughter: "But, Mother, if a guy 
takes you to the movies you ought 
to at least let him kiss you good 
night." 

Mother: "I thought you went to the 
Stork Club." 

Daughter: "I did." 
0 e 0 

"More people are caused by acci
dents than any other way."-From a 
speech on safety given in New York. 

0 0 0 

Employer: "Are you looking for 
work, young man?" 

Engineering Student: "No, but I 
would like a job." 

o e 0 

Shotgun wedding: A case of wife 
or death. 

The age of chivah-y is not dead. 
If a girl drops one of her books, al
most any boy in the class will kick 
it back to her. 

"What? You were out with Betty 
last night? But I thought she threw 
you over." 

"Well, you know how a girl 
throws!'' 

She: "John, dear, I wouldn't let 
anyone else kiss me like this." 

He: "My name isn't John." 
e e e 

Frosh: "Am I the only man you 
have ever kissed?" 

Deb: "Yes, and by far the best 
looking." 

"Statistics show that the eyesight 
of boys is superior to that of girls." 

"Yeh! I know. I fell for a girl last 
summer who can't see me at all." 

e e e 

He: "May I kiss you?" 
She: "Heavens! Another amateur!" 

Prof.: "What kept you out of class 
yesterday-acute indigestion?" 

Coed: "No, a cute engineer." 

Fullback (looking at semester 
grades) : "Well, I'm as famous as 
Washington now.'' 

Halfback: "How do you figure 
that?" 

Fullback: "Well, I went down in 
history." 

History Prof.: "Who was Talley
rand?" 

Student: "A fan dancer, and cut 
the baby talk." 

e 0 0 

The astronomy professor was lectur
ing. "I predict the end of the world 
in fifty million years." 

"How many?" cried a frightened 
voice from the rear. 

"Fifty million years." 
"Oh," said the voice with deep re

lief, "I thought you said fifteen mil
lion." 

Prof.: "What did you find out 
about the salivary glands?" 

Student: "I couldn't find out a 
thing, professor; they're too darn 
secretive." 

1st M.E.: "Our thermo prof talks 
to himself. Does yours?" 

2nd M.E.: "Yes, but he doesn't 
realize it-he thinks we're listening." 

e e e 

Her: "Have you been up before 
the Dean?" 

Him: '"Oh, I don't know. What 
time does he get up?" 

OCTOBERY VERSE 
Both women and pianos 
Are similar in brand, 
Some of them are upright 
And some of them are grand. 

Mother: "Who ever taught you to 
use that dreadful word?" 

Tommy: "Santa Claus, mama." 
Mother: "Santa Claus?" 
Tommy: "Yes, mama, when he fell 

over a chair in my bedroom on Christ-
mas eve." 

During history class the teacher 
asked, "What happened in 1483?" 

"Luther was born," answered a stu
dent promptly. 

"Correct! What happened in 1487?" 
After a long pause, "Luther was 

four years old." 
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He: "I long ago made up my mind 
to kiss every girl who made that silly 
remark, 'How interesting.' " 

She: "How interesting!" 
@ @ @ 

She: "Your kisses are like a pop
ular drink." 

He: "Powerful?" 
She: "No, old fashioned." 

e e e 

"Well, how was the burlesque 
dance?" 

"Abdominal!" 
e e e 

Most fellows after fooling around 
a while, find out that their pet lamb 
is just a little bossie. 

e e e 

He: "What would you say if I 
kissed you?" 

She: "I wouldn't be in a position 
to speak." 

She (after a quarrel) : "Leave this 
house. I never want to see you again. 
Go this instant." 

He: "I have one last request to 
make before I go." 

She (sweetly, oh very sweetly) : 
"Well, what is it?" 

He (brutally): "Before I leave for
ever, would you mind getting off my 
lap?" 

"She was only a photographer's 
daughter." 

"Yes, she sits in a dark room and 
awaits developments." 

® ® @ 

Wife (to late returning husband) : 
"Is that you, John?" 

John: "It better be." 
® @ @ 

He: "I like your form." 
She: "Must we go all over that 

again?" 

Frosh: "What's a college censor?" 
Senior: "A censor is a person that 

can see three meanings to a college 
joke that only has two meanings." 

® ® ® 

Mother: "Ethel, Robert brought 
you home very late last night." 

Ethel: "Yes, it was late, Mother. 
Did the noise disturb you?" 

Mother: "No, dear, it wasn't the 
noise. It was the silence." 

Little Willie is so distressed, he got 
a pair of pink pajamas and a military 
hair brush for Christmas and now he 
doesn't know whether to go to West 
Point or Mankato State. 
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"I want you to do just as I tell 
you," said the doctor to the young 
lady patient. 

"That's what my boy friend said," 
repli~d the girl. "That's why I'm 
here. 

During the visit of King Faisal of 
Saudi Arabia to see the President 
last summer a problem of protocol 
arose. Imagine the world's last reign
ing absolute monarch here in this 
country. How are you supposed to 
address him? Your Royal Highness? 
Mr. President? Lyndon? 

e e e 

Q: Have you heard about the new 
Red Chinese Atom Bomb? 

A: Two hours after its dropped 
everything is rebuilt. 

® ® ® 

New college grading system: A, 
B, C, D, and Viet Nam. 

Q: What was the cause of the 
Industrial Revolution? 

A: It happened when people 

stopped reproducing by hand and 
started using machines. 

® ® ® 

And then there's the shoemaker's 
daughter who gave the boys her awl. 

® ® ® 

"What did you do when he dis
approved of your bathing suit?" 

"Oh, I just laughed it off." 
@ ® ® 

"Why the toothbrush in your coat 
lapel?" 

"It's my class pin-I go to Colgate." 
® ® ® 

"Here's where I cut a good figure," 
said the college girl, as she sat on a 
broken bottle. 

Once upon a time a girl went out 
riding with a man and when they 
reached a dark lonely road he stopped 
the car and said: "Girl, there's some
thing wrong with the engine." So-
he gets out and opens his tool kit and 
proceeds to repair the engine; gets 
back in the car and drives the girl 
home. 
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Want to add more depth to your career? 

Depth comes naturally at Douglas. It comes from 

working in our extensive and exceptional Southern 

California facilities, where there are many 

independent research and development programs 

underway. It comes from nearby colleges 

and universities, where you can study for 

advanced degrees. And it comes from the 

challenge of engineering design problems 

that will fascinate the most creative minds. 

Interested? Please send your resume 

to Mr. L. P. Kilgore, Corporate Offices, 

Box 661-L, Douglas Aircraft Company, Inc., 

An equal opportunity employer 
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I PR VE ENT: 
1954: Gross Sales = $259,133,000 
1964: Gross Sales = $665,773,000 
1974: Gross Sales = ? 

We don't know the answer, but it will involve more 
IMPROVEMENT. 

NCR always has been guided by the improvement 
concept: methods, quality, materials, people. That's 
why we hold professional seminars, provide ad
vanced education, evaluate a man at regular inter
vals. We know that people must be ready for the 
next step up. 

We know also that an employee's expectations 
from his work must be known and met. 

What about you? Do you see a climate for self
improvement in your present job? If you are an engi-

neer's engineer, can you see the sometimes myth
ical "technical ladder"? If you are management 
oriented, is there room for you? 

If you are a professional person with a minimum 
of a BS degree in Electronics, Mechanics, Chemical 
Engineering, Chemistry and research, development 
or manufacturing engineering background, write to 
us. See if we can meet your expectations. 

By the way; we are interested in what you have 
done, but we are more interested in what you want 
to do! IMPROVE? Sure! You will have to, to stay up 
with NCR. Write to: 

T. F. WADE 
EXECUTIVE AND PROFESSIONAL PLACEMENT 
THE NATIONAL CASH REGISTER COMPANY 
MAIN & K STREETS, DAYTON, OHIO 45409 

An Equal Opportunity Employer 

THE NATIONAL CASH REGISTER COMPANY ® 
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(1 1-1 
by DIANNE REKOW 

"It was his task to build and complete the classical 
theory (of theoretical physics), and in doing so he 
achieved greatness unequalled . . . by his work he be
longs to the world." These words of Max Planck refer 
to James Clerk Maxwell (1831-1879). 

When Maxwell was 14, his paper on "Oval Curves" 
was summarized in the Proceedings of the Royal So
ciety of Edinburgh. An ellipse can be drawn using two 
pins and a piece of string ... a simple idea. But Max
well, at 14, generalized this technique to ovoid curves, 
asymmetrical smooth egg -shaped curves (the sum of 
the distance from one focus plus three times the dis
tance from the other focus is constant). Several more 
of his papers on geometry were presented to the Royal 
Society. 

At 17 Maxwell suggested that double-refraction might 
be used to trace strains produced by pressure in trans
parent materials. Recently, Professor E. G. Coker has 
converted this technique into a branch of engineering. 
Models of engineering structures are made in gelatine 
and submitted to loads proportional to those that the 
structure will receive in practice. The strains in the 
structure produced by the loads can be determined by 
optical examination of the model. When a strain exists, 
branches of the light ray split and interfere with each 
other. Where the rays interfere, where there is strain, 
a colored pattern occurs. Maxwell devised his own 
optical arrangement for showing these patterns and 
painted water-color pictures of them. 

These experiments on the passage of light through 
strained materials led to the mathematical investiga
tion of the behaviour of elastic solids. The results of 
his investigation were communicated to the Royal So
ciety of Edinburgh when he was 19. The paper con
tained mathematical investigations of bending beams 
and twisting cylinders. The confirmation of his results 
came from experiments with polarized light and dis
torted jellies. 

Maxwell's first paper on color vision was published 
in 1855. It describes "a method by which every variety 
of visible color may be exhibited to the eye in such a 
form as to admit of accurate comparison; to show how 
experiments so made may be registered numerically; 
and to deduce from these numerical results certain 
laws of vision." Various colors were produced "by 
means of a combination of discs of paper, painted with 
the pigments commonly used in the arts and arranged 
around an axis, so that a sector of any required angular 
magnitude of each colour may be exposed. When this 
system of discs is set in rapid rotation the sectors of 
the different colours become indistinguishable and the 
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whole appears of one uniform tint." The apparatus 
was a color wheel. 

With this color wheel Maxwell compared the equiv
alence of different combinations and quantities of colors. 
For instance, a combination of a carmine sector of size 
.44 with an ultramarine sector of size .22, and an em
erald green sector of size .34 gave the same tint when 
spun in sunlight as a snowwhite sector of size .17 with 
an ivory black sector of size .83. Under gas light the 
respective sizes of the sectors were given by the equa
tion: 

.47C + .08U + .45EG = .25W + .75Bk 

which shows that the yellowing effect of the gaslight 
shows up more on the white than on the combination 
of colors. 

Maxwell concluded from a number of his experiments 
with different observers that the human eye is capable 
of very precise estimation of the likeness of colors. Fur
thermore, color judgment is determined by a cause 
within the eye of the observer and not in the identity 
of the color. Color vision is, within a certain degree 
of accuracy, identical for all ordinary eyes. 

11axwell went on to show that nearly every color 
can be matched by combinations of three other colors. 
These three are accepted as the primary colors. Max
well adopted certain wave-lengths in the red, green 
and violet parts of the spectrum as the primary colors. 
He also found that color blind people can match any 
of their color sensations with combinations of two pri
mary colors. This confirmed the theory that color blind
ness is due to a defect in one of the three primary sen
sations upon which perception of color depends. 

While a professor at Aberdeen, Maxwell worked with 
a dynamical theory of gases. The actual velocity of any 
molecule of a gas is random. Maxwell, using mathe
matical probability, determined the solution to deter
mining the velocity of these molecules. He showed 
that the speeds are distributed among the molecules 
according to the same law as the errors in a group 
of observations. The speeds varied from zero to in
finity, but the number of extreme speeds was com
paratively small. The sequence of Maxwell's original 
analysis of the distribution of molecular speeds is not 
clear; the result is correct. Jeans has written that Max
well's argument "seems to bear no relation at all to 
molecules, or to the dynamics of their movements, or 
to logic, or even to ordinary common sense, but gives 
a formula which, according to all precedents and all 
the rules of scientific philosophy, ought to have been 
hopelessly wrong." It, of course, has been shown to 
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be exactly right and is now known as Maxwell's law. 
In the determination of the molecular velocities, Max
well invented the science of statistical mechanics. Inti
mations of the quantum theory of action appeared as 
early as 1877 in the work of Boltzmann; quantum theory 
came into being with Planck in 1900. The theory of 
probability now has penetrated the entirety of natural 
phenomena; classical mechanics appears only as a sim
plified form of the more fundamental statistical mechan
ics. 

While working with gases, Maxwell found that the 
ratio of the specific heats of a gas at constant pressure 
and volume could be deduced to be 1-73, if the molecule 
was spherical. The calculated and observed ratios for 
hydrogen, oxygen, and nitrogen, however, did not agree. 
They are 1-73 and 1-7t respectively, if the molecules are 
assumed to have three moments of inertia. Boltzman 

later showed that the calculated ratio is correct if the 
molecules were of diatomic gases and had only two 
rather than three moments of inertia. 

Between 1860 and 1865 Maxwell worked mostly with 
electricity and lines of force. In 1862 in the conclusion 
of his third paper of (COn Physical Lines of Force" he 
says that (<we can scarcely avoid the inference that light 
consists of the transverse undulations of the same me
dium which is the cause of electric and magnetic phe
nomena." 

During this period he measured the ratio of the elec
tro-magnetic and the elctro-static units of electricity. 
According to his electro-magnetic theory of light, this 
ratio should be equal to the velocity of light. He com
pared the attraction between two currents flowing 
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through wire coils with the attraction or repulsion be
tween to electrically charged metal plates. His result 
was in agreement with the theoretical prediction. 

Maxwell's greatest achievement is this electro-mag
netic theory. The theory summed up, in a short set of 
equations, all the possible patterns of the theory in 
terms of electric field and magnetic field. Furthermore, 
the theory predicted electromagnetic radiation. 

Maxwell, while considering the Faraday Lines of 
Force, undertook one of the most difficult problems in 
gravitational dynamics: the investigation of the nature of 
Saturn's rings. His work proved that they must consist 
of revolving clouds of tiny satellites. Even Sir George 
Biddell Airy, the eminent Astronomer Royal said that 
this was one of the most remarkable applications of 
mathematics to physics that he had ever seen. 

In 1869 Maxwell was appointed professor at Cam
bridge. His first task was to design and construct a labo
ratory, the Cavendish Laboratory. This famous laboratory 
is the first at Cambridge for the experimental study of 
physical science. That University had no laboratory until 
187 4 when the Cavendish Laboratory was completed. 
Maxwell's introductory lecture is one of the great docu
ments of the history of science. It is the code that be
came the policy of the laboratory; the laboratory which 
has a policy which has been followed with results 
unparalleled by any other similar institution. Its succes
sive directors were Rayleigh, Thomson and Rutherford. 

Besides these things Maxwell is hailed as an example 
of «a man of science and culture: as a civilized man." 
He was deeply religious and had a fascinating sense of 
humor. His originality in all things sprang not from an 
institution but from the magnitude of his intelligence. 
Maxwell also wrote poetry. Most of his compositions 
were light parodies on scientific subjects, the gambols 
of his phantasy after it had been unharnessed from 
struggle for new scientific concepts. It was a valuable 
secondary expression of his mental characteristics. At 
21 he composed «Reflection from Various Surfaces"; the 
first verse reads: 

In the dense entangled street, 
Where the web of Trade is weaving, 
Forms unknown in crowds I meet 
Much of each and all believing; 
Each his small design achieving 
Hurries on with restless feet, 
While, through Fancy's power deceiving, 
Self in every form I greet. 

Maxwell, indeed, belongs to the world. His theory 
of electricity and magnetism led to the theory of rela
tivity, his dynamical theory of gases contributed to 
quantum theory, and his scheme of work and methods 
for the Cavendish Laboratory, outlined in his inaugural 
lecture, led to experimental atomic physics. (] 
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whaf s so special about Collins? 

Unusual career opportunities? Fringe benefits? 
Ideal locations? Exciting work? Advancement poten
tial? 

Well, almost every industrial concern can offer 
those. 

We can show you dozens of photographs of ca
reer people working at Collins, using the finest 
facilities and tools available. But that isn't the whole 
Collins story. 

You see, one of our biggest specialities is you. 
Your speciality is special at Collins. Every major 
engineering breakthrough at Collins can be traced 
to an individual specialist or team of specialists. 

Which leads to another speciality: state-of-the-art 
communication systems. Collins' record of ~tfirsts" 
over the years is an enviable one: single sideband 
development, space communication systems, air
craft all-weather landing systems, high-speed data 
communication and message switching networks
to name a few. 

We suggest you contact Collins' representative 
when he's on campus. And contact your college 
placement officer for details. 

The rest of the Collins story? We frankly can't tell 
you at this moment. 

You'll be writing it. 
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COLLINS RADIO COMPANY I DALLAS, TEXAS • CEDAR RAPIDS, IOWA • NEWPORT BEACH, CALIFORNIA • TORONTO, ONTARIO 
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by RICHARD D. SPRINGER 
Associate Professor of M.E. 
Chairman, Engineering Graphics Division 

The universal character of engi
neering graphics stems partly from 
the visual quality found in all of its 
phases, and partly from the fact that 
its basic notation is straightforward 
and logical and like mathematics, in
ternational in evolvement. Also, like 
mathematics, its fundamental con
cepts do not depend upon personal 
judgment or interpretation. In some 
of its applications it provides the most 
concise of all forms of descriptive 
communication, a form which may be 
read anywhere in the world by a 
person educated in its basic prin
ciples. In addition, when combined 
with an appropriate dimensioning 
system, it may provide a description 
as quantitatively accurate as required. 
It may also allow relatively easy solu
tions to complex equations or make 
repetitious solutions of rather intric
ate variable relationships quite bear
able. 

It is unfortunate that, despite its 
universal qualities, it is not intuitive
ly understood. It actually depends 
upon what might seem to be at first 
glance quite an arbitrary orthogonal 
system in many of its most valuable 
phases. Thus, much like mathematics, 
it must be learned through a problem 
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solving approach if any degree of 
confidence in "reading" or "writing" 
or obtaining solutions with it is to be 
achieved. 

The uses of graphic techniques are 
many and varied throughout the en
gineer's career. If he thoroughly un
derstands the power of this tool, he 
will use it as a student in many of his 
courses and after graduation it will 
continue its usefulness in one or more 
of its varied forms in almost all fields 
of engineering. Engineering graphics 
also has the unique distinction of pro
viding a series of courses with early, 
almost immediate, market value. 
Many a student has found his serv
ices in demand both on and off cam
pus if he possesses understanding and 
a reasonable proficiency in this field. 

Frequently one hears that draw
ings, curves and diagrams, and all 
forms of computation can be accom
plished through computers and there
fore an understanding of engineering 
graphics is not necessary to the en
gineer of the future. This is no more 
valid than stating that the computer 
makes a knowledge of mathematics 
unnecessary. As a matter of fact, a 
deeper understanding of mathematics 
or graphic principles may be applied 

since the engineer is relieved of 
many of the tedious details and may 
apply his knowledge with greater 
and more creative freedom. 

Graphic representation in its many 
forms, phases, and uses thus is not 
displaced, but rather is augmented 
and extended in effectiveness through 
card reading production machines and 
tape directed plotters. The most 
sophisticated duplicating system as 
yet devised must work from a proto
type or a scanner or a set of coordi
nates all of which developed some
where in a graphic form and passed 
from one mind to another at one stage 
or many in some graphic form. While 
communication may not require as 
many stages of drawing, those who 
translate graphics or prepare it for 
translation into another form will 
need a deeper understanding and 
feeling for graphic concepts than has 
been needed in past conventional 
practice. 

The most familiar form of graphic 
technical communicaion is the "en
gineering drawing" in all of its phases 
from the quick design sketch to the 
comprehensive and more accurate 
final assembly drawing. Some of 
these, particularly sketches, will quite 
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possibly always be hand made. 
Whether man or machine made they 
serve the same intent: to communi
cate form to human minds. 

1\1achine drawings, house plans and 
elevations, or the simplified detail or 
assembly drawings found in parts 
catalogs are the "multiview ortho
graphic" descriptions of three dimen
sional objects most likely to be en
countered by the laymen. A design 
layout, an accurate pencil drawing 
through which an engineer may solve 
some of his spatial problems, is illus-

L _________ , 
\ 
I 
I 
I 

J 

II I 

trated in Figure 1. 
By superimposing a numerical no

tation or by use of contour (equal ele
vation) lines a three-dimensional de
scription may be accomplished in one 
view. Problem solutions involving 
contour maps such as the one shown 
in Figure 2 require specific tech
niques and insight that come only 
from instruction and practice. 

The same orthogonal principles that 
provide such concise communication 
may also be used in the solution of 
space problems such as determining 

Figure 
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CONTOUR MAP SHOWING FINISHED GRADE 

SUPERIMPOSED OVER NATURAL TERRAIN 

SCALE : o.._._............___._,so 

Figure 2 

the intersections of curved surfaces, 
the intersection of a line of flight upon 
an irregular terrain, or perhaps even 
the solution of stresses in a space 
frame as shown in Figure 3. It is in
teresting to note that the solution of 
Figure 3 relates load to stresses and 
is completely independent of the 
language of notation or a numerical 
scale. 

While data presentation ordinarily 
is not considered a part of the tradi
tional engineering drawing, it is nev
ertheless a segment of the broader 
scope of engineering graphics. If a 
graphic presentation is properly de
signed it can· convey the correlation 
of data to an average individual much 
more rapidly and effectively than a 
verbal, written or tabulated descrip
tion. In fact, a sense of the overall 
relationship may be almost instantly 
conveyed. The key words here are 
"properly designed" for figures can 
lie or at least exaggerate even in 
graphic form. Carelessness or intent 
to deceive is most likely to result in 
a faulty impression of the relationship 
of variables, while ignorance of the 
possible variations of chart forms may 
cloud the effectiveness of the presen
tation. 

Each chart form implies to the 
reader a quality of the data that the 
chart designer wishes to convey. 
There is a definite psychology of pres
entation that should be understood. 
To take a simple example, a broken 
line plot or bar chart says to the read
er that the individual plotted quanti
ties have more significance than any 
generalized relationship. On the other 
hand a smooth curve almost shouts 
the importance of the generalizations 
illustrated. Of the many forms of 
data presentation available, each has 
its peculiar advantages, some danger
ously subtle and others as obvious as 
the examples mentioned. 

Calculus, among other forms of 
mathematics, may be developed 
graphically. Higher and lower order 
curves may well present a new look 
at the relationship of variables much 
more illuminating for a full under
standing of the data than a simple 
plot alone. Irregular variations or 
complex relationships offer little if 
any more difficulty in graphic inte
grating or differentiating than does a 
simple mathematical relationship. 
This is because there is no need to 
determine the equation before an 
integral or differential curve may be 
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graphically determined from the orig
inal plot. 

Figure 4 shows how derivative 
curves may help in the understanding 
of data as well as aid in decision mak
ing. The example shown is a hypo
thetical production plot of men 
against units produced. The first de
rivative curve shows that the maxi
mum efficiency of this particular plant 
is being approached and may be ex
pected in a projection of the curve 
just beyond the known data. In this 
case the characteristics of the rela
tionship are clarified so that a projec
tion beyond known data is not so 
dangerous. The variations in the sec
ond derivative curve may indicate 
bottlenecks which occur at certain 
levels of employment and thus should 
be searched out. 

Integral curves may be used for 
the determination of volume or the 
easy calibration of irregularly shaped 
vessels or it may be used in the study 
of the effects of constrictions placed" 
in channels or irregular cross section. 
Figure 5 shows how an integral curve 
might be invaluable in such a study. 

The fact that the ordinate of the in
tegral curve represents the accumula
tive area of the original curve is used 
in this way: 

1. A distance on the integral curve 
ordinate equal to the desired net 
channel area is chosen (in the 
example 1fz the total channel 
area). 

2. This segment of the integral 
ordinate may be chosen anywhere 
within the height of the integral 
curve. Locations of ordinates in 
the original channel section are 
then found by mitering back 
through the integral curve. 

3. The area between ordinates in 
the channel section curve is 
exactly equal to the area select
ed on the integral ordinate. 

4. An infinite variety of paired 
ordinates may be almost instantly 
determined for the specified area 
by sliding the same area distance 
up and down the integral ordi
nate and mitering back through 
the integral curve to the original 
channel section curve. 

Considerably more sophisticated 
applications may be developed tak
ing into account velocity variations 
across the channel. 

Other applications of higher order 
curves are found in structural analy
sis. The shear, moment, slope, and 
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deflection of a beam may be deter
mined in a series of four integrations 
of the load curve. The advantage of 
a graphic solution increases with the 
complexity of the loading pattern 
since the method does not require 
the writing of the load equation. 
Figure 6 illustrates a cantilevered 
beam with a rather simple loading 
pattern analyzed graphically. 

Geometrical analogies produce so
lutions to all the common arithmetical 
calculations such as multiplication, di
vision, and the determination of roots. 
More complex relationships of several 
variables may also be solved graphi
cally and if a series of similar prob
lems must be solved many times in a 
research or design situation, it might 
well be that a specially designed 
nomogram would save valuable time 
without necessitating going into a 
computer. A nomogram (or align
ment chart) may also make possible 
the solution of rather complex equa
tions of many variables by people 
less adequately trained in mathe
matics than the engineer or research 
scientist. The value of the nomo
gram becomes more apparent as the 
functional expressions become more 
intricate. Once the nomogram is set 
up and calibrated, it is just as 
quick and easy to solve for values of 
a variable in an equation like wx2 

- 2.5 wx + x2 = 2.5 x + z3
·
5 y + y3 

z3
·
5 as it is in the equation ujv = sjr. 

The nomograms for both of these 
equations take the same form, that 
of a proportionality chart which is the 
fourth type shown in the diagrams of 
Figure 7. Figure 7 illustrates four 
basic nomogram types as well as one 
combination of two types. Many 
forms have been developed other 
than the few illustrated. 

The two alignment charts would 
differ only in the calibration of the 
scales. The nomogram for the simple 
equation would require uniform 
scales and the more complex equa
tion would require a non-uniform 
scale calibration. 

By compounding basic nomogram 
forms, arithmetical charts, and fields 
of curves (for relationships found 
empirically), rather elaborate charts 
may be readily constructed which 
will solve functional relations involv
ing considerably more than three or 
four variables. Figure 8 is part of a 
three chart set of nomograms which 
in combination solve a much more 
complex equation than the partial ex-
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pression shown on this chart. 

Graphics, as a powerful and con
venient tool of computation, has al
ready been discussed. Its usefulness 
in the area of pure science is that of 
any good computing tool and may 
well stand on its own merit. 

Graphic communication is still a 
strong thread holding together the 
othe1wise loosely woven disciplines 
that make up a rapidly growing tech
nology. With a really adequate fun
damental knowledge of its principles, 
one may provide the concise repre
sentation so necessary for recording 
or transmitting the operation, equip
ment, and even the observations of 
pure research. By means of it, the 
product of a physicist's or mathema
tician's labors might be conveyed 
through a chain of engineering pro
cedures to a usable application or 
even to a new level of investigation. 

Without it, many of his ideas might 
become somewhat isolated, or team 
research might become more difficult 
to coordinate. If the application of 
research data were delayed through 
faulty communication, conceivably 
its effective usefulness could be re
duced. 

The inability to see concise and 
valuable applications in almost any 
field of science or engineering stems 
more from a basic ignorance of the 
graphic processes involved than from 
any lack of versatility or power in the 
broad graphic procedure itself. Those 
knowing it thoroughly use it in 
unique situations, precisely and con
fidently. This they do frequently and 
advantageously and, in so doing, de
velop a greater depth of understand
ing of many mathematical procedures 
which are not always recognized as 
having geometrical analogies or per
haps even being graphic in origin. [] 
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Why did Bendix, a billion dollar Corporation, re .. 
nowned for engineering success in aerospace, automotive, 
industrial, automation and electronics fields select Iowa to 
locate a highly technical Aerospace Division? 

1 .. To provide challenging opportunities in Iowa for the 
abundant supply of engineers and scientists graduating from 
Mid-western schools each year. 

2 .. To take advantage of the wholesome living conditions 
and exceptional cultural and educational environment for 
its employees. 

3 .. To help the Mid-west become part of the space age by 
participating with :Bendix in all major U. S. space programs. 

4.. To take advantage of the industrial progressiveness and 
growth opportunities in the stateo 

These are some of the reasons Bendix selected Davenport, 
Iowa, in the heart of the nation and close to major Universi
ties. They are also some of the reasons you will like working 
for Bendix Pioneer-Central Division. 

Pioneer-Central is engaged in the development and manu
facture of precision flight instruments, oxygen systems, fuel 
measuring systems, frequency standards, emergency sur .. 
vival systems, propellant control systems and ultrasonic 
cleaning and decontamination equipment. 

Find out more about engineering opportunities before and 
after graduation by contacting your placement office for a 
campus interview or by returning the coupon below. 

r-------------------, I TECHNICAL EMPLOYMENT MANAGER I 
I BENDIX PIONEER-CENTRAL DIVISION I 

I Name I 
1 Class Degree Expected 1 
I Address I 
I I 
I City I 
I&~ I 

~-------------------~ 

:ICJ)IIee~ - fer••~a.J_ 

A DIVISIOJ OF THE BENDIX CORPORATION· DAVENPORT, IOWA f An Equal Opportunity Employer 
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Vic Lechten 
President 
Anchor Construction Co. 
Omaha, Nebraska 

u e ers uilt 
uiltm m ~I 

ith ickey u lin 
stay ng after th y are 

m 

81 

"Any contractor has to make a profit to stay in busi
ness. But, he can go out of business while he's 
making a profit (for lack of work) if he doesn't do a 
good job and use quality material. That's why I use 
Dickey Coupling Pipe. It's the one sure way to build 
durable sewers and make a profit, too. This pipe in 
the ground, is out of sight-out of mind." 

Vic Lechtenberg said this ... and he said more. 
"Taxpayers certainly don't want to pay for doing the 
job all over again in 10 to 15 years because the pipe 
failed. As far as I'm concerned, there's only one way 
to avoid this. 

Build sewers with the kind of pipe you people make 
. . . clay. And that new urethane Coupling you've 
come out with is the finest factory-made joint I've 
ever worked with." 

If it's made of clay. it's good ••• 

October, 1966 

Mr. Lechtenberg is right .•. Dickey Coupling Pipe 
is the finest material available for sanitary sewers. 
It can't rust, rot, corrode or disintegrate. It handles 
any kind of normal wastes ... residential or indus
trial. The Coupling, like the pipe, is resistant to acids, 
alkalis, solvents, gases and micro-organisms nor
mally found in sewers. 

Be sure to select Dickey Coupling Pipe. It takes the 
gamble out of sewer construction. 

sanitary glazed clay pipe 

W. S. DICKEY CLAY MFG. CO • 
BIRMINGHAM. ALABAMA • FT. DODGE. IOWA " KANSAS CITY. 
MISSOURI • MERIDIAN. MISSISSIPPI • ST. LOUIS. MISSOURI 
SAN ANTONIO. TEXAS " TEXARKANA. TEXAS-ARKANSAS 

if it's made by Dickey it's better 
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We are pleased to introduce Miss 
Claire Anderson. This lovely twenty
one-year-old blue-eyed brunette was 
formerly a student and cheerleader at 
Augsburg College before transferring 
here to the University. She is presently 
a senior in Electrical Engineering. Al
though her studies keep her very busy, 
she still finds . time to participate in 
student activities, being Secretary of 
IEEE and a new member of the Tech
nolog staff. 

If Claire strikes you as the model 
type, you have guessed correctly. She 
has been on Donaldson's Teen Board, 
has attended modeling school, and 
was a finalist in the Miss Minnesota
Universe contest. As for her future 
plans, there is nothing definite al
though she would like to live in Aus
tralia. 

October, 1966 
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Ever one agrees 
the co puler 
is shaping 

our orld~ 

houldn't you be the one to shape our co pulers? 
This is not only possible at UNIVAC, but 
a way of life. Innovators and their inno
vations are probably the biggest reasons 
why the Sperry Rand Corporation is 
ranked among the top 50 of the nation's 
500 largest companies, according to 
fortune Magazine. 

And there's plenty more to say! 
Take our new UNIVAC 9000 series of 

interlinking modular computer systems 
introduced recently. Their superior per
formance and speed characteristics re· 
suit primarily from the use of a new 
plated wire memory and monolithic in
tegrated circuitry. These systems are a 
cinch to program according to our cus
tomers' continually changing software 
requirements. And their cost capability 
ratio is unbelievably low, opening up en
tirely new computer markets for UNIVAC. 

Now take an array of long-term, high 
volume computer system contracts for 
both defense and non-defense users. 
Plus the fact that we were recently 
awarded the largest single computer con
tract in history-a large scale, real-time 
airline reservation system. 

Finally, consider that of all the 18,000 
UNIVAC people in all the countries of the 
free world, 75% are salaried and of 
these, one-third have at least one college 
degree. (Talk about professional climate!) 

Frankly, with people like these and 
contracts like these, and advanced com
puter.systems like these, we need you to 
participate in these fascinating oppor
tunities existing at UNIVAC to help us 
shape our computers. To say nothing of 
our world. 

October, 1966 

If you have or will receive shortly a 
Bachelor's or Master's degree in Elec
tronic Engineering, Mechanical Engineer
ing, Math, Computer Science, Physics, 
Marketing, or Accounting, you will want 
to be considered for these opportunities: 

ASSOCIATE ENGINEERS 
will help shape the research, development, design, 
and test engineering of computer systems, subsys
tems, peripherals, and their components for defense 
and non-defense use. Applications include work in ad
vanced memories, logical design, integrated circuitry 
and electronic packaging techniques. 

PROGRAMMERS 
will accept responsibilities in the development of 
software, systems design and implementation, the 
packaging of software systems, operations research 
and systems simulation, the development of pro
gramming techniques for information storage and re
trieval, and executive programming techniques for 
multi-processor comput~r systems. 

ACCOUNTANTS 
will join the management team on the UNIVAC Con· 
troller's Staff for intensive initial development lead· 
ing toward a career in all aspects of industrial finan· 
cial management. This program of development places 
emphasis on pricing, cost accounting, internal audit· 
ing, management information systems, and the plan
ning of budgets and profits, and leads toward early 
acceptance of managerial responsibility. 

MARKETING REPRESENTATIVES 
will become successful computer system sales repre
sentatives or customer systems analysts attached to 
one of our Commercial Marketing Department branch 
offices in the United States. These important people 
are responsible for the generation of new business 
and continuing liaison with existing customer per· 
sonnet. 

Our programs of formal and informal 
orientation and training are designed to 
acquaint you as an individual with each 
specific area of employment as rapidly 
as possible, while providing you with a 
complete picture of the responsibilities 
you will shortly be expected to undertake. 

To arrange an interview with our rep· 
resentative on your campus, contact the 
college placement office. If you desire 
additional information please consult 
our brochure on file in your placement 
office or write Manager, College Rela
tions, UNIVAC Division of Sperry Rand 
Corporation, P. 0. Box 8100, Philadephia, 
Pa. 19101. 

I 
ICIDVDIISIIICIIN ICIFSPERRV RANICII CICIRPICIRATION 

An Equal Opportunity Employer 
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What would you think of a person who, when you offered him 100 valid 
shares of A.T.&T. stock absolutely free, turned you down-and then boasted 
to you the next day how in five years he was going to be a millionaire, and 
won't need it anyway? 

Perhaps this is a bad analogy, but there is a point here, and it might strike 
quite close to home. 

What position would you like to hold five or ten years after you graduate? 
Chief Engineer of a design department; Head Researcher in a physics lab; 
District Chief of a sales region; or perhaps Vice President in charge of purchas
ing. Whatever your job goal for the future, chances are it will require, at least 
to some degree, the following characteristics from you: 

(a) An ability to get along with, lead, and direct with efficiency, a group of 
people. 

(b) A talent to organize and operate a bureaucratic structure. 
(c) A talent for verbal communication on a layman's level between you and 

higher levels of control, in order to justify what you are doing. 
(d) A definite talent to make sound, concise, and perhaps relatively rapid 

decisions. 
(e) Confidence in yourse1f that you can do (a) through (d). 
In ~hart, the vast majority of you will eventually become managers. 
Fine-but what about the bad analogy? Very simple. You want to become 

managers as our friend eventually wants to become wealthy, but you, like our 
foolish friend, are turning down the first step towards that goal. The fastest 
and most efficient way to learn management is to manage. To manage, you must 
have an organization in need of leaders. And these you have. 

Many, perhaps most, of LT.'s student organizations are dormant and dying 
because of the lack of student managers. The technical societies are screaming 
for leadership. Your E-day committee is in dire need of efficient chairmen and 
willing workers. The TECHNOLOG, your magazine, has a staff composed of 
70% non-I.T. personnel. In short, I.T. extracurricula.t·s are suffering for lack of 
mana:get·s in a college where some ~ort of mana.gement is the goal of most of its 
students! 

Doesn't your preparation for your future job extend beyond your books? 
Gerald Johnson, M.E. '67 

You frosh have all been orientated. You have been told about the benefits of 
IT. You have been shown the dilapidated buildings. You have seen the dis
tinguished professors. You have seen the clean IT lunch room. You have been 
told of the glory of IT and you have been told that hard work is good. In short 
you have been brain-washed. IT stinks. Believe it. It is hell. Up to now you 
have gotten a good night's sleep. Forget about that from now on. Up to now 
you have gotten good grades in the sciences. Forget that. Up to now you have 
felt that you have been accomplishing something. You can forget that too. You 
work and work and work in IT and you never see the end. The assignments 
keep on coming; you fall weeks behind. You get a continual headache. You 
develop mono. This is IT. 

You may now ask, "What the Hell do I need it for?" The answer is you don't. 
Get out of IT while you are still sane. Get into CLA. Become a History major. 
You will lose that tired, ache-all--over feeling. You will go to sleep at a respectable 
hour. You will lose the extra edge you have over the other fella. You will 
become average, run-of-the-mill, nothing special. You will be able to say that 
you are perfectly healthy but you won't be able to say, "I am an Engineer at 
General Electric who enjoys his job." That's right, fella: You don't need it but 
if you want it and love it with your entire being and stick with it, you're miles 
ahead of whatever comes in second place. 

Paul Goldberg, E.E. '67 

This page is open to any I.T. student, faculty member, or any other party who 
is interested in a better I.T., who has either constructive criticism or praise of 
the Institute of Technology, its policies or its students. Editorials must be 
signed and should be 100-500 words in length. Address them to: Minnesota 
Technolog, Rm. 2, M.E. Building, and drop them in any Campus Mail box. 

-The Editors 
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We like to call it an "environment for 
growth." 
You see, at The Mead Corporation, there are 
opportunities of all kinds for engineers of 
all kinds ... scientists, chemists, civil, 
electrical, mechanical, industrial and 
chemical engineers, as well as pulp and 
paper technologists. In fact, with a little 
work and perseverance, they're the kind of 
openings that can take a man (or woman) 
into product and process development, 
process control and research, plant and 
project engineering, production management 
or any place else he's equipped to go. 
If you're this kind of graduate-one who 
jumps at the uncommon challenge, who 
measures himself by his own achievements, 
and wants a little bit more than he's seen 
until now-we probably have a spot you 
can grow in. Write to the Employment 
Supervisor, The Mead Corporation, 
Chillicothe, Ohio, and let him tell you more. 

A 
plans-for-progress 
company 
and an 
equal opportunity 
employer. 

, 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul! From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant house one of the finest editorial and 
production staffs in the Upper Midwest . . . employing 
only the latest techniques and equipment. 

8 PUBLISHERS 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

8 OFFSET 

8 LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE ST. PAUL, MINN. 55114 
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How much success does a textbook education guarantee? The answer 
to this is simple-none. The knowledge gained from a textbook cannot 
guarantee success because knowledge is a necessary but not sufficient 
condition for success. In order to achieve success a person must combine 
textbook knowledge with the ability to communicate effectively. This ability, 
like most others, can be developed only through practice. 

The development of the ability to communicate is a serious problem for 
most technical students. The technical student tends to spend too much 
of his time with a textbook at the expense of neglecting extracurricular 
activities. The reason for this is considered to be logical and self-evident: 
the value of a student is directly proportional to his GPA. Is it? 

There are indications that a student's GPA is not that important. A survey 
conducted last spring by the IEEE did not show a correlation between starting 
salary and GPA. If the GPA is the almighty factor in determining a student's 
value to a company, why do company recruiters weigh extracurricular achieve
ments so heavily? 

One of the best ways to develop the ability to communicate is to actively 
participate in student government. The student governing body for the In
stitute of Technology is the Technical Commission. This commission is the 
executive board of the Technical Association, of which every IT student is a 
member. The Technical Commission is made up of representatives from 
each of the technical societies and fraternities, and nine representatives 
elected from the student body at large. Additional members may be appointed 
as the need arises. 

In the past, the Technical Commission has been instrumental in bringing 
about needed changes. As recent as last year the Commission got the co
operation of the Dean's office in the matter of not filling teaching positions 
with people who could not speak fluent English. Projects worked on by the 
Commissions of past years include: suggestion of the alphabetical rotation 
system now used for registration, development of a freshman orientation 
program, development of the high school visitation program, adequate light
ing in the Engineering library, and creation of the study room behind the 
Engineering bookstore. These examples point out that when students unite 
and offer solutions to existing problems through their government, problems 
are solved. 

The talents of the students in IT could be profitably devoted to many of 
the problems that exist at this university. One of the projects to be under
taken this year is a course and curriculum evaluation for IT. This evaluation 
will be made by interviewing students, faculty members and representatives 
of industry. Other projects to be considered this year include: An attempt 
to have vending machines installed in the Engineering complex, a list of all 
classrooms that may be used for study rooms during part of the day, a study 
to determine the feasibility of air conditioning at least one study hall for 
the summer session students to use, a proposa I to greatly reduce student 
parking fees, and a committee to solicit ideas for a fast and economical 
transportation system between the main campus and the St. Paul and west 
bank campuses. 

If you are interested in working to further these projects, or if you're not 
happy and you have other definite ideas on how to improve the educational or 
physical environment of IT or the university as a whole, apply for a position 
on the Technical Commission in 133 Main Engineering. 

RICHARD LAMBERT, E.E. '67 
President, Tech. Co.ii1mission 
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IBM System/360 photograph courtesy of International Business Machines Corporation 

For boosting a computer's performance 
or guiding a giant airliner .... e 

look to Weston for precision 

Exciting things are happening at Weston ... 

[rom the manufacture of precision computer cir

cuit components for the IBM Systemj360 . .. to 

the development of space-age guidance systems 

such as panel instruments for the new generation 

of airliners. Weston also makes highly sophisti

cated devices for the detection and analysis of 

electron flow, heat, light, radiation, acoustics and 
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Weston-Daystrom Squaretrim® potentiometers save space, 

guard accuracy of electronic circuits. 

other phenomena. 

By providing more capable systems for measure

ment, control and information processing, Weston 

is bringing precision to a magnitude never before 

achieved . . ·. from concept to end product ... in 

applications that range from the bottom of the 

sea to the systems that will help guide Apollo 

spacecraft to the moon. 

Weston lnstrumf!.mts, Inc., Newark, 

N. J. Offices world .. wlde. Plants In 

New Jersey, Pennsylvania, Massa .. 

chusetts, New York and Puerto Rico. 

® 

prime source for precision ... since 1888 
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WIHlA li~S OLIO ~ ~ ~ 
(Continued from Page 14) 

ing efficient means of using more than 
one man on an oar. 

One of the most spectacular war 
machines of ancient times came to 
light in an attack on the island of 
Rhodes by General Dimitrius. This 
was a tower at least 100 feet tall 
and containing nine stories (ref. 1, 
p. 109). It had separate up and down 
stairways in the form of ladders, as 
well as tanks of water at each level 
for putting out fires set by the enemy. 
The machine required 3,400 strong 
men to get it moving. Another large 
machine used by Dimitrius was the 
ram tortoise, or battering ram. The 
ram itself was 180 feet long, and 
was operated by 100 men. 

Constructive devices were also be
ing invented at that time. The pulley 
came into existence, and it led even
tually to a block and tackle having 
a 5-to-1 mechanical advantage. 

Other mechanical inventions came 
in rapid succession. A man named 
Ktesibios, of the third century B.C., 
created many of them. Among his 
devices were the force pump, the 
hydraulic pipe organ, the musical key
board, the metal spring, and the 
water clock. The organ, being the 
most complex, is worth discussing. It 
consisted of an air pump, a tank for 
keeping the air under pressure, valves 
for selecting the notes, and seven 
pipes to produce them. It also had 
a keyboard for selecting notes. 

Another genius, Philon, invented an 
automatic washbasin that dispensed 
only enough water to wash one's 
hands. He also made false-bottomed 
wine cups, and inkwells that always 
stayed horizontal, and a waterproof 
lamp. Philon also apparently invented 
the waterwheel, the first means for 
putting nature's energy sources to use. 

Roman !Engineering 
Like all ancient cities, Rome had 

plenty of slum areas. The reason for 
their existence was not entirely eco
nomic, for the city was hemmed in 
by water, and, in some places, walls. 
So, living quarters were expanded 
vertically. Tenement buildings tow
ered up to five stories in many areas 
of Rome. There were 46,600 of them 
by the end of the Empire in the fifth 
century A.D. (ref. 4, p. 68). Fortu
nately, the inhabitants of these build
ings had access to plenty of water, 
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due to the extensive system of aque
ducts. But the water they carried was 
never under pressure, so only the 
first floor of the tenements, in general, 
had running water. However, not 
even the first floor had sewage dis
posal, so it was usually tossed out 
the window, although that was ille
gal. Public "rest rooms" were avail
able, although not separated accord
ing to sex. These I at ri n e s were 
drained by used water from the pub
lic baths, and from factories. There 
was also an extensive storm sewer 
system, called the Cloaca Maxima. 

huge villas, some a thousand feet 
long or more, consisted of a square 
central building with wings contain
ing bedrooms and bathrooms. 

Eventually, such villas came to be 
equipped with central heating, redis
covered by Sergius Orata in about 
80 B.C. (The Turks apparently orig
inated it 1100 years earlier [ref. 1, 
p. 171]). Orata developed his method 
while attempting to keep fish tanks 
warm. He eventually became rich by 
purchasing villas, equipping them 
with heating systems and re-selling 
them. 

Taximeter (odometer) built by the architect Vitrivius. A represents the 
chariot wheel which had to be 4 feet in diameter. B,C,D,E, and F are merely 
reduction gears. The indicators L and M give reasonably accurate totals of 
elapsed mileage, while stones placed in the circular plate G signal the 
passing of one mile by their dropping. 

The engineer Agrippa actually took 
a boat ride through it when it was 
being repaired. 

Not all Roman dwellings, of course, 
were as bad as the tenements. Build
ers wanted homes to last, so they 
made them stronger than they had 
to be. Some homes, although not 
actual villas, had a dozen rooms, 
centered around a courtyard. The 

Another important engineering de
velopment was the use of concrete in 
construction. This began in the third 
century B.C., with its discovery. It 
was used mainly for walls. Thus it 
was used in aqueducts only where no 
other substance would do. Most of 
the aqueducts' structure-the piers 
and arches-was made of tight-fitting 
stones. Above the arches lay from one 
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to three channels of concrete. The 
only or topmost channel had usually 
an arched roof above it (ref. 1, p. 
195). 

The reason so much is known of 
the Roman aqueducts is that one of 
the city's water commissioners, of the 
first century A.D., wrote two volumes 
on the subject. Frontinus commanded 
a staff of about 800, including engi
neers, surveyors, masons, etc. Some 
of Frontinus' comments and com
plaints are worth relating. Being a 
very honest public servant, he com
plained of graft, corruption, and 
cheating. Citizens were constantly 
tapping pipes from the aqueducts and 
putting all sorts of structures very 
close to them. Frontinus, of course, 
calculated the amount of water flow
ing daily through his aqueducts, but 
he measured it in terms of cross
sectional area, which is of little use. 
A moderate estimate of the flow 
would be 200 million gallons/day 
(ref. 1, p. 201). A Roman had avail
able to him as much water as a 
citizen of New York city. The aque
ducts had a total length of 260 miles 
and a weight of 35,000 tons/mile. 
Only 30 miles were on arches. Water 
flowed the remaining length in con
crete, earth, or lead pipe. Lead was 
an unfortunate choice, for it combines 
with minerals in the water. The Ro
mans knew this, but ignored the prob
lem. 

Frontinus must have had a contin
uing problem in maintaining his struc
tures. Expansion was not allowed for 
(indeed, it was not known) in con
structing the channels, so they were 
constantly cracking. Further, the salts 
in the water built up heavy deposits 
of minerals. 

Why Aqueducts? 
You might ask why the Romans 

even needed aqueducts, with their 
city situated on a river. The answer 
is that the river's surface was far 
below ground level (remember, Rome 
is on seven hills); also, there were 
many springs around the city that 
could be easily exploited. 

Another water project involved the 
draining of lakes. Lake Albanus was 
drained in the fourth century B.C., 
Lake Velinus in the next century, and 
Lake Fucinus in the first century A.D. 
The latter was the most unusual pro
ject, for the lake was ten miles long. 
It took 30,000 men 11 years to finish 
the job. 
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Agrippa, the engineer previously 
mentioned, undertook many non-aqua
tic projects. Not all were paid for by 
taxes, for Agrippa was somewhat of 
a philanthropist. He built a public 
bath, a naval headquarters building, 
a bridge across the Tiber, as well as 
temples and insulae (tenements) for 
the public. His greatest achievement 
was the construction of the Pantheon 
(literally: "the temple of all gods"). 
The building still stands, and one can 
gaze up at the concrete dome, 14.5 
feet in diameter. 

long. Hadrian also constructed the 
huge concrete dome on the Pantheon. 
Unfortunately, Hadrian was the last of 
the great old emperor-engineers. 

Less tangible but more important 
than buildings was the water mill, 
used for grinding grain. Apparently 
this first appeared in the first century 
B.C. But it did not come into exten
sive use until the sixth century A.D. 

With so many unusual inventions 
appearing in ancient times, one is led 
to think that ancient savants may have 
come up with some devices thought 

Section of a Roman pump. Key: A, cylinders; B and D, Flap-valves; C and 
F, plungers; BD, a valve. 

Another competent engineer of the 
time was the fiddler (and emperor) 
Nero. It is unfortunate that his musi
cal ability was more widely known 
than his engineering ability. Of course, 
during Nero's reign, much of the city 
was burned. Since many structures 
were leveled by the fire, it was de
cided to rebuild the entire ravaged 
area. Nero hired two architects to 
plan the reconstruction. The new plan 
was quite similar to that of modern 
cities. By law, buildings had to resist 
fire, at the very least. Nero took part 
of the burned area and built himself a 
mile-long palace on it (ref. 1, p. 218). 
This may be one of the reasons for the 
legend that he did little to stop the 
great fire. 

An even more ambitious emperor 
followed Nero. This was Hadrian, an 
unusual emperor in that he was easy
going and tolerant. Of course, like 
Nero, Hadrian used his engineering 
skill for his own benefit. He outdid 
Nero by building a villa seven miles 

extant only in modern times. This is 
extremely unlikely, for no such inven
tions have yet been found, physically 
or in literature (legends aside). 

You may have wondered, in read
ing this article, what is basically dif
ferent about modern engineering. One 
difference is that science came to 
benefit engineering, instead of the 
converse, and another is that, in mod
ern times (after the middle ages) men 
were able to see the world be changed 
by engineering and science within 
their own lifetimes. [] 
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Career opportunities 
unlimited in the 
Ma~leable castings 
industry. 
Fatigue Life Analysis. Eutectic Cell 
Size. Carbon Equivalent Determina
tions. Those titles represent just a 
few areas of current investigation by 
Malleable foundries into methods of 
improving their product and its 
method of production. Research has 
produced literally volumes of new 
and useful data in recent years ... 
so much so that there is a dearth of 
engineering talent to put this know
ledge to work. 

Many important changes are just 

around the corner. Computer control 
of melting cycles will soon be applied 
on a practical basis. Die casting of 
iron may be coming out of the theory 
stage. The pace of new discoveries 
will be just that much faster in the 
years ahead. 

Take a hard look at a career in 
the Malleable castings industry. 
Malleable foundries are of a size 
where you will have the opportunity 
to put your top skills to use almost 
immediately. It's a growing industry, 

as witnessed by the $75 million 
expansion program now under way. 
Its future is as bright as that of its 
major customers - producers of 
cars, trucks, and other transporta
tion products, farm, construction 
and other types of machinery. 

The image of the foundry labora
tory as a cubbyhole is being shat
tered. Pictured above is one of 
several new laboratory facilities built 
by producers of Malleable castings 
in the last few years. 

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING 
CLEVELAND, OHIO 44115 
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The guy who wrote what you are reading joined the com

pany as an optical physicist. Now he's an advertising man. 
His assistant, an English and French major from Catawba 

College in Salisbury, N.C., who first joined our French 
affiliate, Kodak-Pathe, in Paris, has just written a manual 

in English that introduces beginners to a system of sepa

rations chemistry for which we market equipment and 
supplies. Her husband works in our Photographic Tech

nology Division engineering color motion-picture proc
essing systems. (Four other departments tried to lure him 

away, but he decided he preferred the exciting new de
velopment work in his area.) The chairman of our board 

also came originally as a physicist, the president as a 

mathematician, one of our two executive vice presidents 
as a chemical engineer, the other as a Ph.D. chemist. On 
the other hand, our vice president of marketing majored 
in economics at the local university. 

The point: out of self-interest, pure and frank, we 
have to help every college graduate who joins us find 

where he is happiest and can therefore earn raises fastest. 
What makes this a little easier here for both parties is 
our tremendous scope. 

Having long been part of many, many more industries 
than the one with which the general public identifies us, 
we operate in technologies that range from optics to 
cattle nutrition, from knitting to laser-cavity design. Per-
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haps more significant to the 

person choosing an affiliation 
for the long haul, we have 

room and need for every shade 
of personal bent. In most peo
ple personal bent is still to be 
discovered at the time of 
college graduation. 

One makeup is tuned for 
avid pursuit of better under

standing of the physical world, 
whatever the purpose. He can 
enjoy himself here. Another 

will enjoy himself here far 
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The general public knows us for 
snapshots and home movies. We like 
it that way. Actually, 72% of our 
sales comes from elsewhere. 

more in tough competition to create demand for the ulti
mate fruits of the first fellow's studies. One technical tal
ent finishes what the other technical talent starts. To man 
the long line between them, we have urgent need for just 
about every other honest technical talent, male or female, 
all creeds, all colors. That's how broad we are. 

Chat with our representative on campus or drop a note 

about yourself to Director,* Business and Technical Per
sonnel Department, EASTMAN KODAK COMPANY, Roch
ester, N.Y. 14650. 
*The engineer who previously occupied that position has been 
promoted to associate director of the Photo Technology Division. 
One of his former assistants then moved up to the job. 

An equal-opportunity employer with major plants in Rochester, N.Y., 

Kingsport, Tenn., Longview, Tex., and Columbia, S.C. 
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Contact your Placement Officer or write: 
D. E. Irwin, General Electric Company, 
Section 699-18, Schenectady, N. Y. 12305. 
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... new concepts and products 

... new facilities and processes 

... new applications and markets 

... in your technical career with General Electric 

Progress Is Ovr Mosf lmporfllnf Prorlvcf 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER 





Go house, 
Ycoung Man ' A modernfable with 

e technical overtones 

Once there was a young college sen
ior named Jack who wanted desper
ately to climb the beans talk of 
success, facing the kind of challenges 
his forefathers faced on the frontiers 
of early America. 

But Jack wasn't sure which kind 
of beanstalk he wanted to climb. 

His mother wanted him to take a 
job at the local store so he'd be close 
to home. 

His friends urged him to join a 
protest movement. 

His professors wanted him to go 
on to graduate school. 

Then Jack met a Mr. Greeley 
from Westinghouse. Mr. Greeley was 
a recruiter of college students. He 
was a kindly man with a warm smile, 
and he explained how Jack could 
get an advanced tuition-free degree 
while working at Westinghouse. 

Mr. Greeley also explained that 
Westinghouse, being a giant organi
zation, was in a much better position 
than most to undertake projects that 
would benefit the less fortunate 
peoples of the world. 

Mr. Greeley's advice was: 
"Go \Vestinghouse, young man!" 
And .Jack did. 
Given a choice of six large oper

ating groups* within Westinghouse, 
Jack elected to join the Atomic, De
fense and Space Group and was 
promptly assigned to work on an 
oceanographic project. 

A fast learner, Jack took root quickly, reassuring his 
graying but still pleasant-faced mother, "Don't worry, 
Mom, I'm on my way to the top." 

Though officially a trainee, Jack was a big help in the 
development of Deepstar-a Jules Verne-like underseas ve
hicle designed to explore the ocean depths. One of Deep
star's many missions was to search for food sources to meet 
the growing needs of a hungry world. 

The project was an enormous success; Jack's manage
ment was delighted. 

But before a grateful UNEsco could honor him publicly, 
Jack obtained a transfer to one of the many space projects 
Westinghouse coordinates. 

.Jack's assignment: help develop a rendezvous system for 
Gemini capsules. 

To the news publications of the nation, this was the 
story of the year. In fact, one of the big syndicates assigned 
their most beautiful, technically oriented woman reporter 
to get an exclusive story from 
Jack ... at any cost. 

One night while returning 
from work . . . Jack was ac
costed by the beautiful young 
newswoman, who suggested 
that Jack give her an exclu-
sive bylined story de
scribing the project in 
detail. 

Though taken aback 
by her beauty, Jack 
never lost sight of his 
duty. He pleaded with 
the reporter to hold her 
story until after the 
launching. She agreed on the 
condition that.J ack would pro
vide her with enough informa
tion for a subsequent story 
that would win her a Pulitzer 
Prize for news reporting. 

The pressure on Jack and 
his closely knit engineering team tightened. By day, they'd 
work on the space guidance system; by night, Jack would 
feed background information to the beautiful, technically 

oriented reporter. It was hard work, but 
it was important work. 

Finally the day arrived for which the 
world had long waited. America's two 
capsules rendezvoused successfully. Man

kind was now assured of a stairway to the stars. 
While television-viewing millions rejoiced, Jack was as 

good as his word, offering the beautiful lady reporter the 
story she wanted so badly. 

However, the girl, now smitten with 
Jack, turned her back on the Pulitzer 
Prize, preferring instead to join Westing
house, attend its Advanced Education 
School and obtain a degree in engineer
ing. (Women are welcome at Westing
house, an equal opportunity employer.) 

Now they both work at Westinghouse 
-whileJack designs atomic reactors for America's newest 
missile-firing submarines, his beautiful 
ex-reporter wife, an education specialist, 
helps train Peace Corps volunteers for 
overseas duty-and they're only a bean's 
throw from the neat white cottage they 
share with his mother. 

And they all lived happily ever after. 
Moral: By planting your career seeds with 

Westinghouse, you, too, can climb the bean
stalk of success, overcoming giant obstacles 
and earning a lot of golden rewards. 

You 1can be sure if it's Westinghouse 

For ~urther information, contact the Mr. Greeley from 
Westmghouse who will be visiting your campus during the 
next few weeks or write: L. H. Noggle, Westinghouse Edu
cational Center, Pittsburgh, Pennsylvania 15221. 

*The ~estinghouse Operating_ Groups: Consumer Products; Industrial; Construction; 
Electromc Contponents & Spectalty Products; Atomic, Defense & Space; Electric Utility. 
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Attention to detail is an old 
Bell System habit. Or maybe you call 
it thoroughness. Or follow-through. 

Anyway, we attended to an interesting 
detail recently-the effect of rain 
on the microwave link between a 
communications satellite and our 
pioneer ground station antenna 
at Andover, Maine. 

If we could but measure the rain's 
effect, we could improve the design 
of satellite ground stations. 
The question was how. 

Well, you often have to take your 
laboratory tools where you find them, 

and in this case we found ours in 
Cassiopeia A, a strong and stable 
radio star that is always visible from 
Andover. We measured the noise 
power from Cassiopeia A during dry 
periods, and then measured the 
reduction during rainy periods. The 
result could be expressed as a 
formula and employed accurately in 
designing future ground stations. 

The initial success of our Telstar® 
satellites proved the feasibility 
of communicating via space. 

But it also opened the door-or the 
heavens-to a whole new technology 
which we are now busily 
exploring in every detail. 

*The definitions anu oerivation, plus further information on satellite 
transmission degradation due to rainfall, may be found in the 
Bell System Technical Journal, Vol. XLIV, No.7, Sept., 1965, p. 1528, 
which is available in most scientific and engineering libraries. 

November, 1966 

In space, on land or beneath the sea 
-wherever we operate-we go into 
things thoroughly. 

Sometimes we know when not 
to come in out of the rain. 

* * * 
You may well find a rewarding career 
in the Bell System, where people 
find solutions to unusual problems. 
Bell System Companies are equal 
opportunity employers. Arrange 
for an on-campus interview 
through your Placement Office, or talk 
to a local Bell System Company. 

Bell System 
American Telephone & Telegraph 
and Associated Companies 
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Handsomely. 

What"s ''accomplibility~"? 

The rewards are impressive: recognition 
...... leadership .... reputation ..... challenge. 

lt"s our special word for a technical 
man"s capacity for individual accomplish

And a well-satisfied ''accomplibility ."~ 

Learn more about DuPont. Send this coupon 
for a subscription to the DuPont magazine. nlent., for getting things done

well.. It may be a breakthrough in 
fiber technology~ a series of pro
fessional lectures., or the develop
ment of a new process machine. 

As a technical man*., you 
should be thinking about your 
opportunities for achievement In 
the field of your choice. 

DuPont offers a climate of 
freedom and innovation., plus the 

r--------------------------------------------, 
I I l E. I. du Pont de Nemours & Co. (Inc.) i 
1 3656 Nemours Building I 
I Wilmington, Delaware 19898 I 
I I 

Please send me the Du Pont magazine. u 

Name _________________ _ 

Class. ____ Major _____ Degree expected. ___ _ 

College _________________ _ 

My address ________________ _ 

s 
u 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

City State Zip Code__ l 
L--------------------------------------------~ 

means to accomplishment. You have at your 
disposal the equipment and materials you 
need for exploring ideas ... proving out 
theories. You have specialists for informa
tion., trained technicians to assist you. 

*This year., our recruiters will be at 
your school looking mainly for Ch.E . ., M.E . ., 
I.E . ., E.E.'> C.E.'> chemistry., physics and 
mathematics graduates. DuPont is an equal 
opportunity employer. 

~ 
REG.U.S.PAT.OH 

Better Things for Better Living ... through Chemistry 

MINNESOTA TECHNOLOG 



WITH ELECTRICITY, BECAUSE-we generate it, transforn7 It, relay it, arrest it, n1eter it, 
distribute It, control It, use If; IN MATERIAL HANDLING, BECAUSE-We /tft It, swing It, 
stack 1{, hoist It, lower It, truck it, load it, pile it, move it, c/a;np It; WITH MINING 
AND METALS, BECAUSE-we blast It, strip it, crush it, screen it, grind It, pump 1t, 
ball it, heat It, ship it; WITH PETROLEUM RUBBER CHEMICALS BECAUSE-We pump It, 
grind It, suspend It, co1npact 1{, blend it, dry it, compress it, burn it, cool it; 
WITH WATER AND SEWAGE; BECAUSE-We pump it, settle it, filter it, conserve It, 
aerate it, treat it, control Jt, distribute it, store it; IN AGRICULTURE, BECAUSE-we 
plow It, sow it, flail It, gr1nd 1( t1/l it, bale it, slice it, feed 1!, thresh It, m1x 1t, 
pack It, ship it; WITH PULP AND PAPER, BECAUSE- we strip It, fell It, p;/e it, pulp It, 
cook If, iron It, treat It, stretch 1!, coat it, make it; IN CONSTRUCTION, BECAUSE-We 
push it, load It, ·pound It, scrape Jt, haul it, p;/e Jt, change Jt, d/g Jt, pack Jt, move lte 
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Opportunities available for all engineering graduates emphasizing ELECTRICAL. MECHANICAL and 
INDUSTRIAL backgrounds. Also, unexcelled opportunities for business administration graduates. 

Write us direct 

MANAGER COLLEGE RELATIONS 
ALLIS-CHALMERS 
BOX 512 
MILWAUKEE, WISCONSIN 53201 

or visit your Campus 
Placement Office to 
make an appointment 
with our representative. 

AN EQUAL OPPORTUNITY EMPLOYER 
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hich degree counts most? 

Besides a B.S., M.S., M.B.A., Ph.D.- or what have you -there 
are other degrees vital to your future. The degree of imagina
tion. Ambition. Responsibility. 

If you have them in good measure, we know of no company 
better able, or more disposed, to reward them. Handsomely. 
In terms of professional recognition, intellectually stimulating 
environment, and material reward. 

We're big. But we're still young and growing. And plan to keep 
on. In 1965, for example, our sales rose 23%. To over $860 
million. And 516 million in the first half of '66. 

We need top-notch people who can grow with us. People 
who are well trained in chemistry, physics, chemical, elec
trical, or mechanical engineering, marketing or finance. 

And who have that extra degree. 

Talk it over with your faculty and Placement Officer. And re
gardless of your military commitments, be sure to see our rep
resentative when he is on your campus. Or 
write to: John B. Kuhn, Manager of Uni
versity Recruitment, Celanese Corporation, 
522 Fifth Avenue, New York, N.Y. 10036. 

CELANESE 
AN EQUAL OPPORTUNITY EMPLOYER 
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Student Publication of the Institute of Technology, University of Minnesota 

RTICLES: 
HOW TO BECOME A PROFESSIONAL 12 

by C lif/ord I. H aga 
You might be passing as a student. yet failing as an engineer. 

ANOTHER WORTHLESS STUDY ARTICLE 16 
by Charles E. Long 

So worthless that you should read it twice; underlining the second 
time through. 

THE DEATH OF THE DINOSAURS 36 
by Robert E. Sloan 

Did little green men really kill them off? 

FE TURES: 
STUDENT OPINION PAGE 8 

UP FRONT 18 

WHAT'S NEW IN SCIENCE AND ENGINEERING 20 

SPLINTERS FROM THE lOG 26 

MEN OF SCIENCE 32 

MISS NOVEMBER . 41 

THE ENGINEER'S MAlADY 44 

THE lOG'S lOG 46 

Cover: It's November-the month of Thanksgiving. With all that food around, it is indeed 
unfortunate that our little friend is on an all liquid diet. Worse than that-he forgot the 
opener. Illustration by Ingrid Lange. 

VOL. 47 NOVEMBER, 1966 NO.2 
Published monthly, October through May. Second-dass postage paid at Minneapolis, Minnesota. Office: 
Room 2, Mechanical Engineering Building, University of Minneso,ta, Minneapolis, Minnesota 55455. 
Telephone: 373-3298. Printer: Bruce Publishing Co., 2642 University Avenue, Saint Paul, Minnesota 
55114. ~Publisher's Representative: Littell-Murray-Barnhill, Inc., 369 Lexington Avenue, New York, New 
York 10017 and 737 North Michigan Avenue, Chicago, Illinois 60611. Member of the Engineering Col
lege Magazines Associated, Chairman, H. J. Schwebke, University of Wisconsin, !Madison, Wisconsin. Sub
scription rate: $3.00 per year, ~ingle copies 50 cents. Advertising mtes upon request. Copyright © 1966 
by the Minnesota Technolog Board. All rights reserved. Reproduction in whole or part without written 
permission is prohibited. 
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Want the opportunity to explore your discipline? 

At Douglas, your discipline is your own to explore, enrich, expand. You'll 

work in our extensive and exceptional Southern California facilities, where there 

are many independent research and development programs underway. You'll 

be near fine colleges and universities, where you can study for advanced degrees. 

If you want to publish a paper, we'll encourage it. In fact, we encourage 

anything that means professional growth for a young scientist or engineer 

on his way up. Send your resume to L. P. Kilgore, Corporate Offices, Box 662-L, 

Douglas Aircraft Co., Inc., Santa Monica, California. 
An equal opportunity employer 

MINNESOTA TECHNOLOG 
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Determining the pH, or relative acidity, of a patient's blood 
is a routine part of many physical examinations. Until re
cently, this was a time-consuming process. It involved the 
use of a cumbersome water bath to maintain the blood sam
ple at body temperature. Now all it takes is 15 seconds. Ask 
a clinical chemist. 

The difference is a new blood pH system designed and 
engineered by Corning research. Heart of the system is an 
electrode with a glass element that senses the difference in 
acidity between the sample and a liquid of standardized pH. 
A proportional electronic heater holds the temperature of the 
sample to within ±0.01 oc of any preselected temperature. 
Warm-up time from plug-in is only 3 minutes. An aspirator 
provides for quick flushing of the electrode after each use. 

Sophisticated instrumentation like this is just one more 
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example of the new glitter in glass. Today, glass can be made 
six times stronger than steel. Or as soft as silk. It can bend or 
not bend. Break or not break. Melt or not melt. It can be 
molded, cast, machined, drawn and pressed. In short, it pos
sesses more useful capabilities than any other known material. 

For solutions to their materials problems, industry and 
government are coming to Corning. Because Corning is the 
glassmaster. It's a broad, international company, with one of 
the most daring, expert and imaginative research and engi
neering staffs in the world. Plus a marketing principle that 
commits them to developing products only in areas where a 
need exists and no product does. 

Young engineers seeking challenge, opportunity and ad
vancement are invited to write to Career Development Man
ager, Corning Glass Works, Corning, N.Y 14830. 

I 
CORNING GLASS WORKS 
AN EQUAL-OPPORTUNITY EMPLOYER 
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What is this strange rumble inl.T.? It seems there is a bit of movement which 
somewhat resembles life in the dark halls of LT. No longer is it just the C.L.A. 
courses which bring about contact with the outside world. Some of the engineer
ing students themselves seem to be swayed by the free, casual and fun loving 
attitude of the rest of the students on campus. We can't let this happen. Fellow 
engineering students hear me, unite, stop the infiltration of the outer world. If we 
must take our classrooms back to protect our fellow engineering students now 
is the time to act. If fellow hermits get out in society now it will ruin all that 
they have learned. We are content to sit and study all the time and worry only 
of our school work! We must seal them off so we can continue turning out the 
computer graduates that we have been. 

For years we have isolated ourselves from the outside world. Can we let this 
all go now? What would the rest of campus think if all of a sudden I.T. students 
appeared in public? Think of them, the shock would be more than the rest of 
campus could take! Think of what it would do to the I.T. students. Soon they 
would be talking about other subjects aside from engineering. They would be 
able to communicate with C.L.A. students and what is more, understand them. 
They would be joining organizations and becoming aware of things going on 
around them. If they start enjoying life and appearing in the public's eye it 
will ruin the entire image of engineers. Engineers are clods and it is our duty 
to keep it that way. So let us withdraw back to our great world of solitude and 
let the world go on without us. As we have always done, let us stamp out this 
small ray of hope of ever becoming people! 

Dennis Palmerson, Aero E. '67 

Math insttuction hete at the Institute of Technology stinks! 
Three days a week we go to listen to someone who has two hands, two feet, a 

mouth, and a Ph.D. What do we get out of this? Little or nothing. All we learn 
is that everything is intuitively obvious. Sometimes the "prof" mumbles so bad 
no one can hear him say something is intuitively obvious which is even worse. 
(Two of my last four professors mumbled to themselves during every lecture 
so that no one except those in the front row could even vaguely understand what 
\:vas going on.) 

I am not trying to "knock down" math professors. I am just wondering why 
our time and the professors' time has to be wasted. The professors are way above 
the level of the average LT. math student and for this reason the majority of the 
professors have trouble coming down to the student's level. In effect, the pro
fessors can not communicate the ideas and concepts we need to understand for 
courses we will have in the near future. In other words, they cannot teach! Why 
can't they be put to better use teaching higher level courses or doing mathemati
cal research (if they are not good teachers-mumblers in particular). 

As for us, the students, our time can be put to better use just sitting in the 
library three hours a week studying each section and doing problems. Even a 
better alternative is having graduate students teach recitation five days a week. 
We could then learn considerably more than we do now because graduate stu
dents are more flexible. Therefore we find they can come to our level more readily 
than a professor. I admit there will be a few "losers" among the graduate students 
but it is better having only 25 students not knowing what is going on than for 
100 not knowing, as it is now with the professors teaching. 

Peter Blomberg, E.E. '69 

This page is open to any I.T. student, faculty member, or a1ny other party who 
is interested in a better I.T., who has either constructive criticism or praise of 
the Institute of Technology, its policies or its students. Editorials must be 
signed and should be 100-500 words in length. Address them to: Minnesota 
Technolog, Rm. 2, M.E. Building, and drop them in any Campus Mail box. 

-The Editors 

MINNESOTA TECHNOLOG 
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Worldwide, General Electric 
has approximately 20,000 patents in 
force. About 5,000 are chemical, 
covering organic and inorganic fields from 
silicones to phosphors. In fact, in the U.S., 
there are only four companies which 
have been granted more chemical 
patents in the past two years than 
G.E. We have the basic patents 
in silicone rubbers, resins and 
fluids, inventions in ion exchange 
resins that revolutionized home 
water softening, basic patents 
in diamond manufacturing, 
PPQ® polyphenyleneoxide, the first 
commercially available polyphenylene 
oxidatively-coupled polymer 
and many others. 
For additional facts on 
G.E.'s role in Chemistry, 
write to the 
Chemical & Metallurgical Division, 
General Electric Company, 
P.O. Box 220, Waterford, 
New York 12188 
®REG. TM GENERAL ElECTRIC CO· 

GENERAL ELECTRIC 
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H ro ..• 
or "How to practice your 

one-upmanship on industry". We do 

it all the time at LTV Aerospace 

Corporation-dreaming up big shiny things 

like a plane's plane or a missile's muscle. In fact, 

our Hero engineers have come up with some of 

the nation's superest Super Stars. The word is 

out that there are some great star gazer spots open 

now (some earthy ones, too). So whether you're a 

circles, waves or angles engineer, you, too, 

can be a Hero in such areas as aerodynamics 

D avionics and instrumentation D airframes 

design D systems analysis D 
reliability D dynamics D systems design D 
propulsion 0 stress analysis D 
industrial engineering 0 technical 

administration ... and others. 

Get the whole story. Ask your Placement 

Office, then write College Relations Office, 

LTV Aerospace Corporation, P.O. Box 5907, 

Dallas, Texas 75222. And when you write, 

be sure to ask, "how's your LTV bird" . 

LTV is an equal opportunity 

employer. 

A-7 Corsair II 
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World-wide Engineering andTechnical 
Services/Ships Instrumentation 
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Extra Vehicular 
Activity Research 
and Development 

SCOUT 
space launch 
vehicle 

F8 CRUSADER 

XC-142A V/STOL 

LTV AEROSPACE CORPORATION 
A BUBSIOIAF?Y C:.F LtrvG-T£1\AC::C>-V<CJIUG,_,T. ,,...,c. 

LTV ASTRONAUTICS DIVISION • LTV MICHIGAN DIVISION • LTV RANGE SYSTEMS 
DIVISION LTV VOUGHT AERONAUTICS DIVISION KENTRON HAWAII, LTD. 
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by CLIFFORD I. HAGA 
Assistant Professor of English 

A career in engineering can have 
many sources of satisfaction. Interest
ing work, economic security, pride in 
contributing to the common good (at 
least that part of the good depending 
on material benefits ) -these are a few 
that will occur to a student self-con
scious enough to ask "\rVhy am I in 
IT?" For these promised future satis
factions, you have committed your
self to a rigorous, sometimes harsh, 
course of study. For that faith and 
that industry, you deserve our com
mendation-and sympathy as well. 

Even pity, if I read rightly what 
your faces tell me. For nearly forty 
years I have put in most of my work
ing hours goggling at your faces and 
I think I can guess what they tell me. 
They tell me that for some twenty 
years or so you have become an in
creasingly glum lot. You strike me as 
having become more and more lone
some, as though you have found the 
world reduced to just yourself and 
some vague thing called "Engineer
ing." "Surely," you say to yourself, 
"there must be something to all this 
that I'm driving myself through. But 
what? When? Why?" In other words, 
when and how will all this textbook 
and lecture room stuff begin to fall 
into some pattern with more concrete 
meaning than can be squeezed out of 
the pie-in-the-sky exhortations typical 
of an opening-day convocation? 

Lonesome 

Part of this lonesomeness and con
fusion your glum faces betray is due 
to your not having discovered your 
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role in life, in not knowing what an 
engineer is. Since much of what we 
learn, if not most, is the result of imi
tation, putting yourself in the com
pany of practicing engineers will give 
you models to imitate. That fact ex
plains why the cooperative, or work
study, curriculum has been so bene
ficial. Since that curriculum is closed 
to most of you, the best chance of 
finding those necessary models is 
through membership in your profes
sional society. Not only will you have 
its journal to help orient you to what 
lies ahead when you go to work, but 
you will also have the benefit of the 
meetings, most of which are built 
around talks by engineers who share 
with you their experiences. In the 
course of time, a lot of that will rub 
off on you, often in ways you are not 
aware of at the time. 

Joining your student section and 
going to its meetings faithfully is not 
enough, however, for if you let it go 
with that you'll remain as passive as 
any lecture room seat-warmer. Be
come active, get on committees, run 
for office, liven up your society in 
whatever way you can. To judge 
from the reports I get about the go
ings on in the student sections, I be
lieve that recommendation is long 
overdue. The frequent complaints I 
hear of non-attendance, slack par
ticipation, and so on must be read 
as seriously reflecting on the quality 
of programming. I am told in one 
breath that members complain of poor 
meeting programs and that interesting 
visiting firemen are hard to get be
cause of poor audiences. If so, whose 

is the fault? Make it your business to 
see to it that your program chairman 
gets good speakers - and also that 
these speakers get the audiences they 
deserve. Make your section the first 
to have a full membership turnout at 
all meetings, not just at the annual 
plant tour (apparently a statutory re
quirement of all our professional so
cieties) of the Ryppleburp Brewery. 

This spirited recommendation, sec
onding those in last month's Tech
nolog, by Gerald Johnson and Rich
ard Lambert, can be supported by 
the testimony of two former IT men, 
one, a mechanical and the other an 
aeronautical engineer. 

CindereHa Story 

Shortly after the war, I had in one 
of my classes a lively young gentle
man more than usually active in both 
the student section of ASME and the 
Tech Commission. One day in class I 
happened to say something about an 
essay competition jointly sponsored 
by the ASME and some benevolent 
corporation, and offered editorial as
sistance to anyone wishing to beef up 
a class report to qualify for the con
test. This young man came in to see 
me and, after we had disposed of his 
business, I mentioned how frequent
ly a company employing technical 
and professional people maintains 
corporate memberships in a variety 
of professional and trade associa
tions and how eager management is 
to have suitable people represent it 
in the activities of these organiza
tions. He was interested and wanted 
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to know which people were selected 
for these fringe benefits. As far as I 
knew, I told him, two qualifications 
seemed most usual: a past history of 
individual activity in professional so
cieties and an ability to communi
cate. The latter qualification was im
portant because on an engineer's re
turn from a regional or national meet
ing, he was expected to tell what he 
had heard, seen (well, at least part of 
what he had seen), and learned, 
usually in a report given general dis
tribution on the company. He would 
not have been a proper ME if his 
mouth had not watered and his eyes 
sparkled when I mentioned "expenses 
paid" and the beef and bourbon con
comitants of activity in a professional 
society. 

What happened? In the fullness of 
time, he was graduated and got a 
job with a good company. In short, 
he was a typical product of IT. Less 
typical was his return in some four or 
five years and his courtesy in stopping 
in at my office to tell me of his prog
ress. In those few years he had been 
promoted to a position not normally 
won until twice his years of service 
and he generously credited my casual 
words with having contributed to that 
record. Shortly after he had gone to 
work, he had found some half dozen 
corporate memberships going begging 
for someone to use them. He selected 
four of those most compatible with his 
ASME membership and soon was 
bringing back to the company all sorts 
of useful information. Management 
was not slow to discover that it had a 
ball of fire in the plant and encour
aged him by raises and promotions. 
He was more than repaying the com
pany for the costs of his junkets for 
an obvious reason. The kind of engi
neering he was doing was one fevered 
by innovation resulting from research
stimulated technologies-and it was 
at such meetings and conferences that 
first word of these wonders was most 
commonly heard. As a consequence of 
his scuttling around to these bean
feasts, he was bringing back informa
tion materially contributing to his 
company's ability to beat its compe
tition. 

The other man came up at the end 
of a talk I gave in Philadelphia a few 
years ago and introduced himself as 
a former student of some ten or 
twelve years before. After looking him 
over carefully and mentally slimming 
him down by some thirty pounds, I 
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recognized him as one of our Aeros. 
But since this was a management 
group I was speaking to, I couldn't 
help asking if he was in the right 
place. What was an engineer doing 
among these cattle? "I am in manage
ment now," said he. To my question, 
"How come?" he replied with a 
thumbnail sketch that could have 
been titled, "How I Got Into the 
Money." The gist of it was that he, 
too, had latched on to a few of those 
corporate memberships, had used 
them energetically and professionally, 
and had by his reports, performance, 
and other proofs of initiative, come 
so favorably to the attention of the 
executive as to win promotion across 
the line from staff to line management. 
As to my question whether he did not 
feel a sense of betrayal in leaving the 
modestly-paid purity of engineering 
for the gaudier flim-flam of manage
ment, he replied with an emphatic 
"No!" His two talents reinforced each 

other: knowing the arts of manage
ment, he got more productive engi
neering out of his subordinates than a 
non-engineer could get; and knowing 
engineering, he could show his man
agement colleagues how to be better 
managers. 

Moral 
The moral of these two tales is that 

from both points of view, the personal 
and the professional, energetically ac
tive participation in the work of a 
professional society can be the needed 
catalyst best and most usefully releas
ing the energy you are storing up in 
the classroom and in the laboratory. 
To me, the most convincing proof of 
that statement was in the faces of the 
witnesses I have cited-both were ex
traordinarily cheerful looking men. 

So-join the AA WT (American As
sociation for Whatever Technology) 
and wipe that glum look off your face. 

[] 
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Loading nuclear core in the N.S. Savannah. 

Come grow with us. We started in boilers and steam 
generation, then moved on to atomic power stations, nu
clear marine propulsion, computers and control systems, 
closed circuit TV and specialty machine tools. (We sti11 
make the best boiler in America.) 

Tomorrow, who knows? You could be on the B&W team 

that launches an entirely new product. We're 
big enough ( $480 million last year) to take on some pretty 
exciting projects. But small enough to give you a challeng
ing job, not just desk space. Want to talk about the future? 
Write to The Babcock & Wilcox Company, 161 East 42 St., 
New York, N.Y. 10017. A good place to work and grow. 

@ Babcock & ilcox 
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Mr. Stan Ladley, Senior Commercial Development Engineer, Past National President and Chairman of the Soard-Jaycees. 

urgist... in 
ment ~~ ~~ ~~ f las tic 

at's ill s iversit II 

"Being a metallurgist at an oil company 
seems strange enough. And when you add 
that I'm a Commercial Development En
gineer, primarily dealing with plastic 
packaging, it sounds pretty improbable. 
It would be, anywhere but Phillips. 

"Actually, when I started at Phillips, I 
worked on pipe. My interest led me from 
just metals into cement-lined pipe and 
other products, such as plastics. Then, 
realizing what some of the new materials 
could do, I involved myself more and more 
in expanding their use. This in turn re
sulted in my moving to the Commercial 
Development Division. You see, the chain 
of interests has its own logic. 

"But when I was graduating from the 

November, 1966 

University of Illinois, I couldn't have fore
seen that my interests would lead this 
way. It took a company as big, as diverse, 
and as flexible as Phillips to help me find 
out what I wanted. And then to help me 
do something about it. 

"The company helped me in another 
way, too. I felt a need to take responsible 
action in my community. I joined the 
Jaycees in the course of my outside ac
tivities and was elected National Presi
dent. I'd say it was worth a Ph. D. in human 
relations. Phillips encouraged me all the 
way. Even to giving me leave of absence. 
Now, that's an unusual company." 

Some other examples of the diversity 
of Phillips include: petroleum exploration 

ial 

and refining ..• hydrocarbon research ••• 
synthetic rubber .•. carbon black ••• 
plastics and textile development ... fer
tilizers .•. LP-gas ... and many more. 

To get the full story on Phillips, contact 
James P. Jones, Phillips Petroleum Com
pany, 104 F. P. Bldg., Bartlesville, Okla
homa 74003. 
AN EQUAL OPPORTUNITY EMPLOYER 
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by CHARLES E. LONG 
Physics Grad 
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Who hasn't laughed his way through 
one of those ever present, ever pre
posterous, "How to study" pamphlets. 
Their plentitude is only surpassed by 
their conformity. "Read the chapter 
before the lecture. Take notes on the 
lecture. Reread the chapter. Under
line the chapter. Rewrite and organ
ize your notes. Outline the chapter. 
Memorize salient points. Review the 
chapter." Fine, now that you're three 
weeks behind in all your other 
courses, you've wrecked this quarter 
and better start cramming. And how 
about that tired old injunction to al
ways read the section headings be
fore the text itself? If anyone would 
try that he would get something like: 
"The independent coordinates, Ortho
gonal Transformations, Formal prop
erties of the Matrix, The Eulerian 
Angles, The Cayley-Klien parameters, 
Euler's Theorem, Rate of change of a 
vector." You now know no more than 
you did and, if anything, you feel less 
like reading the text than before. So, 
my £rst piece of advice is to read the 
text and skip the headings altogether. 

Besides the obvious fact that vari
ous minds should approach the prob
lem of how to study in their own 
natural way, there is a deeper prob
lem with study advice papers: every
one studies for a different reason. Your 
motivation for going to school and 
your goal in life actually make the 
most profound difference between 
your study habits and mine. Certainly 
the question "Why" is of much more 
moment than merely "How" and, in 
fact, the former should precede and 
determine the latter. 

And so, before reading this any 
further, take an hour, or a week, of 
solid time out to think about your
self. Tally your talents, interests, and 
desires. Look forward and picture 
your ideal future. Then evolve the 
answer to this question. What do I 
want out of life? Do this thoughtfully 
and with great care, because it is the 
most important deed you will ever 
do. You would be surprised to learn 
the number of people who drift 
through life without a well-considered 
goal. So, take that time now; I'll wait. 
(Thirty seconds pass while you prob
ably don't do it.) 

Now that you have that goal in 
mind, make the decision to exert all 
your strength to gain it. You have 
more potential than you know and 
can achieve it if you are only willing 
to commit yourself. There is no doubt 
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at all. Keep your goal constantly in 
mind and let it govern all of your 
decisions. Don't let discouragement 
or hardship change your powerful 
urge toward your desire, because you 
can and will have it. 

Naturally, your decision is of a 
long-range and general nature. The 
application of daily work towards 
your goal requires ingenuity. In par
ticular, the use you make of study in 
school is really dependent on your 
answer to the above question. Now 
you have another decision to make: 
How shall I study in order to best 
gain my goal. 

Only when a councilor knows your 
answers to these two questions can he 
really help you to study. This is why 
most of those "How to" articles are 
useless; they don't know why you are 
living and why you are studying. 
What's more, even if they did, the 
resulting articles would profit only 
you. Thus, continuing this article is 
profitless. 

Try and stop me. 
Certainly the set of all reasons for 

living is too large to sample effective
ly. Your goal might be a good job in 
industry, a large collection of Corot 
originals, a gorgeous wife and a bril
liant household, or getting to heaven. 
It's not likely, but perhaps the con
sideration of several of the many rea
sons for study and suggestions for 
their execution would prove profit
able. 

If you are going to school to im
press someone, you will need good 
grades. Conversely, to get good 
grades, you will need to impress some
one, namely, the teacher. Learning is 
not of a paramount importance, high 
test grades are. Psychology is the 
key. Analyse the teacher and his quiz
zing methods. Find out what he 
thinks important and learn that. Don't 
waste your time being interested in 
your course, for that only leads to 
profitless investigations of some par
ticular phase. Begin immediately to 
slice away all inessentials and to con
centrate your force on possible test 
quentions. And make no mistake, 
memory is the path to good grades. 
Memorize extensively no matter what 
you've been told to the contrary. 
Make lists of formulae and memorize 
them. Memorize problem techniques, 
definitions, the theorems. Memorize. 
One more thing, since exams are all 
important in the good grade approach, 
let your mind consider an approach-
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ing exam with all the fervor of a 
criminal regarding the day of execu
tion. The few days before an exam 
should be reserved exclusively for an 
extensive review and intensive mem
orization. Drop everything else and 
prepare yourself to write anything 
he may ask. You will then get that 
A. Again, tests are the object of 
your study, for they impress the 
teacher and produce good grades. 

Normally, opposite tactics are need
ed if your aim is to learn a subject. 
Actual learning means digging into 
the subject until you see its inner 
patterns and its special pulse vibrates 
in your veins. This requires a love for 
the subject and a willingness to spend 
time with it. Naturally you will have 
to outwardly conform to the imposed 
pattern of university life with its 

courses and exams, but these will be 
secondary to, and independent of, 
your abiding private interest in your 
field. Take up the various facets of 
your subject at your own rate and 
when a particular stream catches your 
attention, follow it some ways to see 
where it leads. If you find an un
answered question on the way, try to 
throw a new light on it. Most likely 
you won't get good grades, but after
all, that is not your aim. And if you 
ever find a teacher (as you may) who 
rewards insight and creativity in your 
subject, bless the day and make the 
most of his influence. Your material 
reward may be small but your life's 
goal will draw nearer, and you will 
earn the title-student. 

One need not possess particularly 
acute powers of observation to know 

that the objective of many university 
students is not study at all. Since they 
come to school with a non-academic 
reason in mind, their study time must 
be wisely used. For, although study
ing is not of primary importance to 
them, it must be done, if only to meet 
the exigencies of staying in school. 
Only then may their goal be pursu~d. 
If this description fits you, you must 
learn to pass courses with the mini
mum effort. Proper course selection 
is essential as well as the choice easy 
teachers. Don't take courses requiring 
term papers or much difficult read
ing. Find out which teachers are easy 
marks. When studying, cut comers. 
Don't do more than the minimum nec
essary. Skip as much required ma
terials as possible without incuring a 
D. Resort to unethical practices can-

not be advocated here, but such tech
niques as a good, brash bluff on an 
exam and total cramming the night 
before an exam keep you above the 
drop-out level. But never lose sight 
of the fact that you aren't in school to 
learn an academic subject; you want 
to devote the maximum time towards 
achieving whatever other goal you 
have found on campus. Parenthetical
ly, it is doubtful that this minimum 
study policy can be successful in one 
of the Institute of Technology areas. 

These few examples only suggest 
the plethora of possible motives one 
could have; in fact, a combination of 
some of the above three is easily 
imaginable. It's also easily imaginable 
that you quit reading paragraphs ago 
and, like all its predecessors, this ar
ticle is useless. I] 
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by RODGER WHIPPLE 

Dr. Kenneth H. Keller, assistant professor in chemical 
engineering, was born in 1934 in Brooklyn, New York. 
In 1956 he received his B.A., followed in 1957 by a B.S. 
Ch.E. degree, from Columbia University. Immediately 
afterwards he worked in the Navy under Admiral Rick
over in the Nuclear Development Reactors Branch until 
1961. It was during this time that the first atomic pow
ered ships were being developed and built. 

When Dr. Keller returned to school for his master's 
degree, he pursued his interest in the field of the applica
tion of chemical engineering to the biological sciences. 
This field of bioengineering, which relates to the devel
opment of artificial organs, is moving in to share a place 
with the petroleum industry in chemical engineering. 

Dr. Keller feels that there has been a welcome change 
from the pragmatic approach to the fundamental ap
proach in the teaching of chemical engineering. But he 
believes that there is not enough emphasis on general 
education. The students are not completely free to pur
sue interests that are not related to engineering. He 
thinks there should be more free electives and not the 
"Chinese menu" approach. 

DR. GORDON S. BEAVERS 
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DR. KENNETH H. KELLER 

Dr. Gorden S. Beavers, assistant professor in aero
nautical engineering and the faculty advisor for AIAA, 
was born in Dorcaster, England, in 1936. In recalling 
his undergraduate days at Cambridge University, he 
feels that the students at Minnesota have a chance for 
a first rate education. In receiving a B.A. in engineering 
at Cambridge, Dr. Beavers, like all other engineering 
students there, had to take a general engineering course 
with no techni'cal or nontechnical electives. Later he re
ceived his Masters in applied Mathematics from Harvard 
and returned to Cambridge for his Ph.D. in mechanical 
engineering. 

Professor Beavers has been the advisor of the American 
Institute of Aeronautics and Astronautics for one year. 
While AIAA was not as active last year as he would have 
liked to see it, he feels that this year should be much 
better. Dr. Beavers thinks that one of the reasons for 
the lessening of activity was the switch from the five-year 
to the four-year plan and the resulting loss of study time. 
This year Dr. Beavers hopes that there will be four or 
five meetings per quarter and that one or two papers 
concerning small research problems will be submitted 
at the national convention. 

MINNESOTA TECHNOLOG 



American echnological Institute announces 

P. E. LICENSE OPENS DOORS TO KEY POSITIONS 

Management of today's increasingly complex technology 
insists on engineers with the highest qualifications. The 
demand is so great that in just fifteen years the number 
of registered engineers has doubled! The· engineer 
without top status is under a handicap. A P.E. License 
certifies professional stature on the basis of legal require
ments and gives authority before the public. It can lead 
to faster advancement, increased earning power and 
security in the selected field. 

Now Available! 

BASIC AND ADVANCED REVIEW COURSES FOR: 

e ENGINEERING SENIORS e GRADUATE STUDENTS 

e PRACTICING ENGINEERS 

The American Technological Institute is guided by 
licensed engineers and college professors. Courses con
sist of reviews in the basics ( 3 choices), and advanced 
reviews in mechanical, electrical, civil and chemical 
engineering - as preparation for passing both parts of 
the state board examinations for a P. E. license. Texts 
were written by leading authorities. Each course is repre
sentative of questions used on past examinations and 
forms a sound basis for current examinations anywhere 
in the country. 

November, 1966 

HOME STUDY WITH A PERSONALIZED SCHEDULE 

Here is the simplest, least time-consuming road to suc
cess for the ambitious student engineer and working 
engineer. The courses allow for vital, supplementary 
education at one's own convenience, inexpensively. Each 
enrollee receives a personalized work schedule, specially 
prepared for him, planned to meet his specific state 
board examination date. Tuition fees include all lessons, 
grading, books, charts and supplementary materials. 

Send For Free Catalogue Today! It contains full details 
about the courses, plus information concerning eligibil
ity for taking both parts of the examination for a P. E. 
license. Mail the coupon now - it could turn out to be 
the momentous decision of your life. 

r---------------------~ 

1 AMERICAN TECHNOLOGICAL INSTITUTE I 
1 Subsidiary of f. D. Thompson Publications, Inc. I 
: Dept. M, 35 Mason St., Greenwich, Conn. 06830 l 
I Please send me your free catalogue by return mail. I under- I 
I stand no representative will call and there is no obligation I 
I on my part. 1 
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in Science and 4D 0 n zneerzng 

edited by JAN SCHWARZ 

The Eyes Have It 
Honeywell's Ordnance Division has delivered a com

pact laser ophthalmoscope to the Mayo Clinic, Rochester, 
Minn., for experimental use with animals as a retina
welding instrument, the company announced. 

The new instrument, called a Laser Coagulator, was 
described by Honeywell as "much smaller than conven
tional arc-lamp systems and equal in size to the smallest 
competitive laser systems yet developed." 

A unique optical feature which continuously indicates 
laser direction permits precise aiming of the beam by 
the operator, the company said. 

The Honeywell system, designed to repair certain types 
of torn or detached retinas, "spot welds" the damaged 
membrane to the eyeball with 500-microsecond bursts 
of coherent light. As the burns heal, heat scars form a 
bond. 

The hand-held segment of the Mayo system is only 
slightly larger than a conventional ophthalmoscope, yet 
it packs a 74-in. by 2-in. ruby crystal, two flash lamps, 
trigger transformer and associated optics into its 
B~-in. x 7 -in. handle. The portable 115V power supply 
containing a 230-microfarad, 1,500V capacitor bank in 
parallel fits into a counter-top cabinet. 

The power supply, regulated by an AC phase
controlled switch on the primary of the step-up trans
former, provides maximum flash lamp input of 288 joules. 
In normal operation, 250 joules produces the desired 0.1-

20 

joule laser output (at 6943 angstroms). 
A four-position energy selector disc containing three 

glass filters and a "no-filter" setting on the scope head 
permits variable output energy steps at 0.1, 0.05, 0.025 
and 0.01 joules. An afocal telescope consisting of two 
lenses, one movable, provides + 6 diopter correction 
of the beam for myopic or hyperopic errors. A diopter 
is a measure of lens power. 

The 500-microsecond pulse can be adjusted to be fired 
at 15-, 20-, or 30-second intervals. 

For accurate aiming of the beam into the patient's 
eye, a fiducial mark, consisting of a secondary lamp 
and condenser lens, has been built into the system to 
provide continuous indication of laser direction. The 
illuminating beam passes through the ruby rod, allow
ing focus of both the fiducial mark and the laser beam 
in the same plane. 

Motion in one axis changes the apparent distance each 
beam must travel, causing a difference in the frequency 
at which each beam oscillates. The frequency difference 
is detected by two photocells and counted by associated 
electronic equipment. Each axis is built of a novel fuzed 
quartz block for ruggedness, long life and ease of re
placement. The triangular path through which the 
helium-neon gas beams pass are machined by a special 
precision technique. 

Warm Snap 
From the search for a more powerful spacecraft fuel 

has come a material-thermoplastic rubber-that can 
be used for roads, roofs and lining swimming pools. 

That, at least, is the hope of one scientist at Cal tech's 
Jet Propulsion Laboratory. In trying to develop a better 
solid propellant for super-rockets of the future, Dr. 
Frank J. Hendel, a chemical engineer, produced a mix
ture that may prove more useful on Earth. 

Dr. Hendel's research was conducted in the JPL Pro
pulsion Division for the National Aeronautics and Space 
Administration. 

The new compound, a mixture of asphalt, oil and a 
common plastic, has a rubbery consistency. Used in 
varying strengths, the plastic gives the compound dura
bility and resiliency not possessed by asphalt alone, Dr. 
Hendel says. A Midwestern asphalt fhm is studying 
several samples of the compound. 

The mixture appears to be practicable in temperatures 
ranging from Alaskan winter to California summer. It 
has withstood laboratory temperatures from 100 degrees 
below zero to 180 degrees above, Fahrenheit. Mixed at 
liquidizing temperatures of over 250 degrees (F), it 
becomes extremely hard on cooling. 
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Moreover, the material has sufficient tensile strength 
to be produced in sheets, much like paper, the inventor 
adds. Patent has been applied for by the California Insti
tute Research Foundation. 

Initial cost could be a stumbling block to commercial 
production of thermoplastic rubber. It costs 20 cents a 
pound to make at present, but Dr. Hendel believes mass 
production mills would substantially reduce that. 

Small patches of the material have stood up well 
under nearly a year of outdoor testing. One half-inch 
thick patch in a driveway has been subjected to heavy 
truck traffic without noticeable wear. The samples ap
pear unaffected by smog, which cracks most rubbers. 
The compound also would be more earthquake-resistant 
than asphalt or concrete. 

At first, Dr. Hendel thought public uses of thermo
plastic rubber would be limited to sealant and lining for 
swimming pools. Now he envisions the compound being 
used in road-width streams-even being rolled out in 
one piece, like a carpet. Preliminary tests also indicate 
it would be a durable roofing material in most areas of 
the temperate zone. 

For the immediate future, the inventor would like to 
see the product tried in driveways to prove its useful
ness to roadbuilders. He says that cracks in asphalt 
or concrete roads can easily be patched with molten 
thermoplastic rubber, and that his material can be re
melted and used again. 

Dig This 

The world's largest mobile land machine, a 3850-B 
strip mining shovel manufactured by the Bucyrus-Erie 
Company, Milwaukee, Wisconsin, has begun devouring 
250 tons of overburden-earth-with a single bite, 24 
hours a day, seven days a week at the Peabody Coal 
Company mine near Marissa, Illinois, about 30 miles 
southeast of St. Louis. Operated by one man in an air
conditioned cab, the 18,500,000-lb. behemoth stands 90 

feet higher than the Statue of Liberty (or about 20 stories 
high), is wider than an eight-lane highway, has over 
100 electric motors, a boarding-house reach of 400 feet 
and requires power equal to that of a city of 15,000 
population. Transported to the River King mine, the 
3850-B traveled-in pieces-on 300 railroad flat cars. 
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Peabody officials estimate that it will remove more than 
44,000,000 cubic yards of overburden annually, more 
than twice the peak year production of 77 Bucyrus
Erie shovels used in digging the Panama Canal. The 
machine moves on eight crawler treads, each over eight 
feet high, and is automatically leveled and equalized 
through four hydraulic jacks, riding as smoothly as a 
brand-new automobile. 

Gyro Out for Spin 
The world's first operational three-axis laser gyroscope 

was delivered to the Navy. 
After test and evaluation, the Navy said, the Honey

well unit will be installed aboard a ship to test the sys
tem's ability to reliably and precisely sense the angular 

attitudes of a vessel at sea. Errors in sensing such mo
tions, it was explained, can affect the accuracy of ship
board fire control (gunfire) and search radar systems. 

In addition to being the first laser gyroscope capable 
of sensing motion in all three axes-roll, pitch and yaw 
-the Honeywell «laser triad" became the first laser 
gyro of any type to undergo flight test, the company said. 

In the flight from Minneapolis, the system was elec
tronically monitored by company scientists and engineers 
to check its performance as an aircraft attitude sensor. 
Valuable engineering data for possible future aerospace 
application of the Honeywell laser concept was expected 
to be acquired. 

For many years, engineers have sought methods to 
overcome friction-caused drift problems of conventional 
gyros-the heart of any control system-by suspending 
its spinning rotor in a liquid, film of gas or electrostatic 
or magnetic field. 

Because the laser gyro utilizes a wholly new principle 
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-two intense beams of coherent light rotating in oppo
site directions-to sense rotational motion, Honeywell 
views the technique as "perhaps the most original and 
most promising approach" to eliminating gyro drift. 

In addition to having no moving parts and providing 
digital output, the laser gyro potentially offers long op
erating life, high reliability, resistance to severe environ
mental conditions, wide dynamic range, and low cost. 

A Shot of Redeye 

Redeye surface-to-air missile system, shown in firing 
configuration, uses a new glass composition for the nose 
dome of the heat-seeking missile. The new glass, Corn
ing Code 9753, is trademarked Cortran. The glass is a 

calcium aluminosilicate composition developed by Corn
ing, and has an extended range of infrared transmission. 
The glass transmits 82 per cent of infrared energy at 4 
microns ( 40,000 Angstroms), allowing greater sensitivity 
to heat sources. The shoulder-fired Redeye missile is 4.3 
feet long and weighs only 20 pounds. The Redeye de
veloped by General Dynamics/Pomona, arms the foot 
soldier with a potent anti-aircraft weapon. 

Hollywood and Vine 

Reports that recent experimental programs with aerial 
photography, using a relatively new Kodak Ektachrome 
Infrared Aero Film, promise more effective results in 
citrus disease detection than ground surveys by trained 
personnel. 

The film, a false-color reversal film, used originally 
during World War II for detecting camouflage, is find
ing increased use in as widely diverse fields as medical 
photography and the early detection of disease in many 
types of plants. 
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The Ektachrome Infrared Aero Film, unlike normal 
color film, has a high infrared sensitivity. Because of this 
sensitivity, and the infrared reflectance of healthy foli
age, normal plants will photograph as various shades 
of red, with perhaps a slightly bluish cast, depending 
on the intensity of green reflectance. Unhealthy plants 
will register in abnormally dark or green tones because 
the infrared reflectance is lost. 

The loss of infrared reflectance may constitute one 
of the earliest symptoms of the loss of vigor in many 
plants. This loss of infrared reflectance may take place 
long before there is any change in the reflectance char
acteristics of the leaf in the visible spectrum. The reason 
for this is that chlorophyll in the upper or outer tissues 
of the leaf has not yet been affected and thus continues 
to reflect green light and to absorb blue and red light. 

Consequently, the plant still appears healthy to the 
on-the-ground observer and continues to register in nor
mal photographic tones on conventional color films. As 
crop diseases reach a more advanced stage of develop
ment, they may be more economically discerned by 
aerial photography using the infrared film. More impor
tant, the size and pattern of the infestation can be 
plotted from the photograph. 

What a Dish 
A parabolic mirror, used for concentrating light beams, 

is measured for preciseness. of contour by a new non
contact device developed by The Boeing Company. 
The electro-optical instrument moves above the mirror. 
Its two-unit assembly supplies surface-contour measure
ments in three dimensions. One unit projects a pinpoint 
of light which is reflected from the test surface into the 

second, sensor unit. The sensor, compensating to keep 
the spot centered in a prism, records variations in surface 
contour and sends the information to readout and com
puting equipment. 

A New Line 
A new glass fiber rope-called Glastran-currently is 

being produced in limited quantities by Packard Electric 
Division of General Motors. The rope is being sold on a 
controlled basis while Packard researchers and market
ing specialists carefully study its performance under 
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varying conditions and in diverse applications. 
Glastran-originally conceived by the Sea Operations 

Department of the GM Defense Research Laboratories 
in an effort to improve deep ocean mooring techniques
is made of continuous filaments of glass impregnated 
with a plastic resin. Thousands of these filaments are 
assembled into strands, and the strands are cabled to
gether in a construction similar to conventional rope. 
A one-half inch diameter Glastran cable contains ap
proximately one million of the basic glass filaments. 

The primary advantage of the glass rope is its light 
weight and high strength combination. It is as strong 
as steel cable of the same diameter, and almost four 
times lighter. In addition, it is non-corrosive and, be
cause of its high tensile strength and strength-to-weight 
ratio, installation time can be reduced significantly. 

The new glass cable is expected to have excellent 
durability and reliability when used, for example, as 
guys and catenaries for antenna systems, tethering for 
weather and communication balloons, mooring or long 
hoist cable, and ship safety lines. According to Pack
ard engineers, a balloon tethered by Glastran could 
rise to an almost unlimited height without the tether 
breaking under its own weight. 

When installed recently as guy members on a com
mercially designed U. S. Coast Guard antenna tower on 
a Pacific island, Glastran cables proved to be easier to 
install, required less time to install, and-being non
metallic-increased the efficiency and range of the 
station. 

Light Fantastic 
A two-color picture has been generated from a holo

gram. Scientists at Bell Telephone Laboratories have 
reported that a two-color (red and blue) picture was 
achieved through the use of two different lasers as 
sources of coherent light. In experiments, red light from 
a helium-neon laser and blue light from an argon laser 
were combined into a single beam. The beam was then 
split into two parts; one part was scattered directly from 
the object or color transparency onto a photographic 
plate; the other part reflected from a mirror to the same 
photographic plate. The action of the two beams striking 
the plate formed interference patterns throughout the 
emulsion. When the original red and blue beams were 
shone on the completed holograms, a single two-color 
image emerged. It is believed multiple colors may in
crease potential storage capacity of the holograms used 
in memory systems for data processing. 

Beer Industry Gets Ahead 
Nickel ultrasonic transducers are the key to fresh

ness and tang in the products of more than 200 brew
eries throughout the world. The transducers, vibrating 
above the audible range, induce natural foaming which 
drives off unwanted air from the space between the 
top of the liquid and the top of the bottle or can. Elim
ination of air increases the shelf-life of the beer. The 
system is also used by carbonated beverage manufac
turers. 

The Electronic Assistance Corporation's SONAIRE 4 ultra-

*Trademark, Electric Assistance Corporation 
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sonic beer foamer consists of three components-the 
generator, which is housed in a splashproof cabinet 
placed at a distance from the bottling line; the foam 
level control unit, placed at the bottling machine; and 
the transducer, which is placed on the filling line just 
ahead of the capping machine. The beer foamer oper
ates by transmitting ultrasonic sound waves through the 
walls of the beverage bottle or can. 

Nickel ultrasonic transducers with a power rating of 
300 watts were selected for this unusual application pri
marily because of their rugged construction. Other ad
vantages include their physical adaptability to the par
ticular application and their high efficiency in the operat
ing range. Similar transducers, rated at 1500 watts, will 
be used in a new beer foamer now being developed. 

Also important in the wet environment of the bottling 
line is the relatively low voltage required to operate 
the transducers. This reduces the danger of injury result
ing from electrical shock. 

Bent and Broke 
A hardened stainless steel impact pin bent and broke, 

but a glass sphere didn't even crack as a result of implo
sion tests on a Corning Glass Works underwater 
float/housing at the Benthos Company of North Fal
mouth, Mass. In a pressure chamber, the pressure 
powered pin was activated by a special disc rupturing 
at 8300 pounds per square inch, driving the pin into 

the glass with a force of more than 3000 pounds. Be
cause the glass was under compression, a condition in 
which it seldom fails, the sphere was barely marred. 
Circles show thin smears of metal film left on the sur
face by the high energy of the impacts. 
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Moreover, the material has sufficient tensile strength 
to be produced in sheets, much like paper, the inventor 
adds. Patent has been applied for by the California Insti
tute Research Foundation. 

Initial cost could be a stumbling block to commercial 
production of thermoplastic rubber. It costs 20 cents a 
pound to make at present, but Dr. Hendel believes mass 
production mills would substantially reduce that. 

Small patches of the material have stood up well 
under nearly a year of outdoor testing. One half-inch 
thick patch in a driveway has been subjected to heavy 
truck traffic without noticeable wear. The samples ap
pear unaffected by smog, which cracks most rubbers. 
The compound also would be more earthquake-resistant 
tha11: asphalt or concrete. 

At first, Dr. Hendel thought public uses of thermo
plastic rubber would be limited to sealant and lining for 
swimming pools. Now he envisions the compound being 
used in road-width streams-even being rolled out in 
one piece, like a carpet. Preliminary tests also indicate 
it would be a durable roofing material in most areas of 
the temperate zone. 

For the immediate future, the inventor would like to 
see the product tried in driveways to prove its useful
ness to roadbuilders. He says that cracks in asphalt 
or concrete roads can easily be patched with molten 
thermoplastic rubber, and that his material can be re
melted and used again. 

Dig This 

The world's largest mobile land machine, a 3850-B 
strip mining shovel manufactured by the Bucyrus-Erie 
Company, Milwaukee, Wisconsin, has begun devouring 
250 tons of overburden-earth-with a single bite, 24 
hours a day, seven days a week at the Peabody Coal 
Company mine near Marissa, Illinois, about 30 miles 
southeast of St. Louis. Operated by one man in an air
conditioned cab, the 18,500,000-lb. behemoth stands 90 

feet higher than the Statue of Liberty (or about 20 stories 
high), is wider than an eight-lane highway, has over 
100 electric motors, a boarding-house reach of 400 feet 
and requires power equal to that of a city of 15,000 
population. Transported to the River King mine, the 
3850-B traveled-in pieces-on 300 railroad flat cars. 
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Peabody officials estimate that it will remove more than 
44,000,000 cubic yards of overburden annually, more 
than twice the peak year production of 77 Bucyrus
Erie shovels used in digging the Panama Canal. The 
machine moves on eight crawler treads, each over eight 
feet high, and is automatically leveled and equalized 
through four hydraulic jacks, riding as smoothly as a 
brand-new automobile. 

Gyro Out for Spin 
The world's first operational three-axis laser gyroscope 

was delivered to the Navy. 
After test and evaluation, the Navy said, the Honey

well unit will be installed aboard a ship to test the sys
tem's ability to reliably and precisely sense the angular 

attitudes of a vessel at sea. ·Errors in sensing such mo
tions, it was explained, can affect the accuracy of ship
board fire control (gunfire) and search radar systems. 

In addition to being the first laser gyroscope capable 
of sensing motion in all three axes-roll, pitch and yaw 
-the Honeywell "laser triad" became the first laser 
gyro of any type to undergo flight test, the company said. 

In the flight from Minneapolis, the system was elec
tronically monitored by company scientists and engineers 
to check its performance as an aircraft attitude sensor. 
Valuable engineering data for possible future aerospace 
application of the Honeywell laser concept was expected 
to be acquired. 

For many years, engineers have sought methods to 
overcome friction-caused drift problems of conventional 
gyros-the heart of any control system-by suspending 
its spinning rotor in a liquid, film of gas or electrostatic 
or magnetic field. 

Because the laser gyro utilizes a wholly new principle 
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-two intense beams of coherent light rotating in oppo
site directions-to sense rotational motion, Honeywell 
views the technique as "perhaps the most original and 
most promising approach" to eliminating gyro drift. 

In addition to having no moving parts and providing 
digital output, the laser gyro potentially offers long op
erating life, high reliability, resistance to severe environ
mental conditions, wide dynamic range, and low cost. 

A Shot of Redeye 

Redeye surface-to-air missile system, shown in firing 
configuration, uses a new glass composition for the nose 
dome of the heat-seeking missile. The new glass, Corn
ing Code 9753, is trademarked Cortran. The glass is a 

calcium aluminosilicate composition developed by Corn
ing, and has an extended range of infrared transmission. 
The glass transmits 82 per cent of infrared energy at 4 
microns ( 40,000 Angstroms), allowing greater sensitivity 
to heat sources. The shoulder-fired Redeye missile is 4.3 
feet long and weighs only 20 pounds. The Redeye de
veloped by General Dynamics/Pomona, arms the foot 
soldier with a potent anti-aircraft weapon. 

Hollywood and Vine 

Reports that recent experimental programs with aerial 
photography, using a relatively new Kodak Ektachrome 
Infrared Aero Film, promise more effective results in 
citrus disease detection than ground surveys by trained 
personnel. 

The film, a false-color reversal film, used originally 
during World War II for detecting camouflage, is find
ing increased use in as widely diverse fields as medical 
photography and the early detection of disease in many 
types of plants. 
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The Ektachrome Infrared Aero Film, unlike normal 
color film, has a high infrared sensitivity. Because of this 
sensitivity, and the infrared reflectance of healthy foli
age, normal plants will photograph as various shades 
of red, with perhaps a slightly bluish cast, depending 
on the intensity of green reflectance. Unhealthy plants 
will register in abnormally dark or green tones because 
the infrared reflectance is lost. 

The loss of infrared reflectance may constitute one 
of the earliest symptoms of the loss of vigor in many 
plants. This loss of infrared reflectance may take place 
long before there is any change in the reflectance char
acteristics of the leaf in the visible spectrum. The reason 
for this is that chlorophyll in the upper or outer tissues 
of the leaf has not yet been affected and thus continues 
to reflect green light and to absorb blue and red light. 

Consequently, the plant still appears healthy to the 
on-the-ground observer and continues to register in nor
mal photographic tones on conventional color films. As 
crop diseases reach a more advanced stage of develop
ment, they may be more economically discerned by 
aerial photography using the infrared film. More impor
tant, the size and pattern of the infestation can be 
plotted from the photograph. 

What a Dish 
A parabolic mirror, used for concentrating light beams, 

is measured for preciseness of contour by a new non
contact device developed by The Boeing Company. 
The electro-optical instrument moves above the mirror. 
Its two-unit assembly supplies surface-contour measure
ments in three dimensions. One unit projects a pinpoint 
of light which is reflected from the test surface into the 

second, sensor unit. The sensor, compensating to keep 
the spot centered in a prism, records variations in surface 
contour and sends the information to readout and com
puting equipment. 

A New Line 
A new glass :fiber rope-called Glastran-currently is 

being produced in limited quantities by Packard Electric 
Division of General Motors. The rope is being sold on a 
controlled basis while Packard researchers and market
ing specialists carefully study its performance under 
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varying conditions and in diverse applications. 
Glastran-originally conceived by the Sea Operations 

Department of the GM Defense Research Laboratories 
in an effort to improve deep ocean mooring techniques
is made of continuous filaments of glass impregnated 
with a plastic resin. Thousands of these filaments are 
assembled into strands, and the strands are cabled to
gether in a construction similar to conventional rope. 
A one-half inch diameter Glastran cable contains ap
proximately one million of the basic glass filaments. 

The primary advantage of the glass rope is its light 
weight and high strength combination. It is as strong 
as steel cable of the same diameter, and almost four 
times lighter. In addition, it is non-corrosive and, be
cause of its high tensile strength and strength-to-weight 
ratio, installation time can be reduced significantly. 

The new glass cable is expected to have excellent 
durability and reliability when used, for example, as 
guys and catenaries for antenna systems, tethering for 
weather and communication balloons, mooring or long 
hoist cable, and ship safety lines. According to Pack
ard engineers, a balloon tethered by Glastran could 
rise to an almost unlimited height without the tether 
breaking under its own weight. 

When installed recently as guy members on a com
mercially designed U. S. Coast Guard antenna tower on 
a Pacific island, Glastran cables proved to be easier to 
install, required less time to install, and-being non
metallic-increased the efficiency and range of the 
station. 

light Fantastic 
A two-color picture has been generated from a holo

gram. Scientists at Bell Telephone Laboratories have 
reported that a two-color (red and blue) picture was 
achieved through the use of two different lasers as 
sources of coherent light. In experiments, red light from 
a helium-neon laser and blue light from an argon laser 
were combined into a single beam. The beam was then 
split into two parts; one part was scattered directly from 
the object or color transparency onto a photographic 
plate; the other part reflected from a mirror to the same 
photographic plate. The action of the two beams striking 
the plate formed interference patterns throughout the 
emulsion. When the original red and blue beams were 
shone on the completed holograms, a single two-color 
image emerged. It is believed multiple colors may in
crease potential storage capacity of the holograms used 
in memory systems for data processing. 

Beer Industry Gets Ahead 
Nickel ultrasonic transducers are the key to fresh

ness and tang in the products of more than 200 brew
eries throughout the world. The transducers, vibrating 
above the audible range, induce natural foaming which 
drives off unwanted air from the space between the 
top of the liquid and the top of the bottle or can. Elim
ination of air increases the shelf-life of the beer. The 
system is also used by carbonated beverage manufac
turers. 

The Electronic Assistance Corporation's soNAIRE~ ultra-
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sonic beer foamer consists of three components-the 
generator, which is housed in a splashproof cabinet 
placed at a distance from the bottling line; the foam 
level control unit, placed at the bottling machine; and 
the transducer, which is placed on the filling line just 
ahead of the capping machine. The beer foamer oper
ates by transmitting ultrasonic sound waves through the 
walls of the beverage bottle or can. 

Nickel ultrasonic transducers with a power rating of 
300 watts were selected for this unusual application pri
marily because of their rugged construction. Other ad
vantages include their physical adaptability to the par
ticular application and their high efficiency in the operat
ing range. Similar transducers, rated at 1500 watts, will 
be used in a new beer foamer now being developed. 

Also important in the wet environment of the bottling 
line is the relatively low voltage required to operate 
the transducers. This reduces the danger of injury result
ing from electrical shock. 

Bent and Broke 
A hardened stainless steel impact pin bent and broke, 

but a glass sphere didn't even crack as a result of implo
sion tests on a Corning Glass Works underwater 
float/housing at the Benthos Company of North Fal
mouth, Mass. In a pressure chamber, the pressure 
powered pin was activated by a special disc rupturing 
at 8300 pounds per square inch, driving the pin into 

the glass with a force of more than 3000 pounds. Be
cause the glass was under compression, a condition in 
which it seldom fails, the sphere was barely marred. 
Circles show thin smears of metal film left on the sur
face by the high energy of the impacts. 
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Continued expansion 
of our ilita and co ercial business 
provides openings 
for virtually every technical talent 

As you contemplate one of the most important decisions 
of your life, we suggest you consider career oppor
tunities at Pratt & Whitney Aircraft. Like most everyone 
else, we offer all of the usual "fringe" benefits, in
cluding our Corporation-financed Graduate Education 
Program. But, far more important to you and your fu
ture, is the wide-open opportunity for professional 
growth with a company that enjoys an enviable record 
of stability in the dynamic atmosphere of aerospace 
technology. 

And make no mistake about it ••. you'll get a solid 
feeling of satisfaction from your contribution to our 
nation's economic growth and to its national defense 
as well. 

Your degree can be a B.S., M.S. or Ph.D. in: MECHAN· 
ICAL, AERONAUTICAL, CHEMICAL, CIVIL (structures 
oriented), ELECTRICAL, MARINE, and METALLURGI· 
CAL ENGINEERING e ENGINEERING MECHANICS, 
APPLIED MATHEMATICS, CERAMICS, PHYSICS and 
ENGINEERING PHYSICSa 

For further information concerning a career with Pratt 
& Whitney Aircraft, consult your college placement 
officer-or write Mr. William L. Stoner, Engineering 
Department, Pratt & Whitney Aircraft, East Hartford, 
Connecticut 06108. 

hit ir 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

fLORIDA OPERATIONS WEST PALM BEACH, FLORIDA 
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Take a look at the above chart; then a good long look at 
Pratt & Whitney Aircraft-where technical careers offer 
exciting growth, continuing challenge. and lasting sta
bility-where engineers and scientists are recognized as 
the major reason for the Company's continued success. 

SPECIALISTS IN POWER ••• POWER FOR PROPULSION
POWER FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS 
INCLUDE MILITARY AND COMMERCIAl AIRCRAFT, MISSILES, 
SPACE VEHICLES, MARINE AND INDUSTRIAl APPLICATIONS. 

An Equal Opportunity Employer 
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Ill 
I 

r 
by DAVID E. ENGEN 

-vilitas et crudus se1nper eternam 

Aviator: "Wanna fly?" 
Coed: "Oo-o--ahl" 
Aviator: "Wait, I'll catch one for 

you 

"Whenever my wife needs money 
she calls me handsome." 

"Handsome?" 
"Yes, hand some overl" 

"What does the bride think when 
she walks into the church?" 

"Aisle, Altar, Hymn." 
Ill& Ill& Ill& 

Teacher: "And you, Willie, can you 
tell the nationality of Napoleon?" 

Willie: "Course I can." 
Teacher: "That's right." 

Ill& Ill& Ill& 

"There's surely one great advantage 
in these short skirts." 

"Yes?" 
"They make it so much easier for 

the dear girls to get up stares." 

THE LOG'S LOG 
TALKS TURKEY 

The bigger the summer vacation 
the harder the fall. 

Ill& Ill& Ill& 

Many a girl with a negative per
sonality may be developed in a dark 
room. 

Ill& Ill& ID 

It's a sure sign of summer when a 
Polack throws his Christmas tree 
away. 

It's an ill wind that shows no pret
ty knees. 

The reason there were fewer 
wrecks in the old horse-and-buggy 
days was because the driver didn't 
depend wholly on his own intelli
gence. 
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A woman and ten men were ship
wrecked on a deserted island. After 
two weeks the woman was so 
ashamed of what she was doing that 
she killed herself. After two more 
weeks the men were so ashamed of 
what they were doing that they bur
ied her. And after two more weeks 
they were so ashamed of what they 
wer.e doing that they dug her up 
a gam. 

We pity the man who doesn't drink 
-because when he gets up in the 
morning that's the best he's going to 
feel all day. 

Four history T. A.'s were discussing 
Abraham Lincoln and became em
broiled in an argument over which 
statement by Lincoln is most well 
known. The first T.A. said it's the 
"Gettysburg Address." The second 
T.A. nominated the "Emancipation 
Proclamation." The third said Lin
coln's most famous speech was the 
"House Divided." The fourth T .A. 
who had remained silent during the 
heated argument ended the discus
sion with his nomination for Lincoln's 
most famous remark. It was: "Don't 
shoot!" 

Ill& Ill& Ill& 

Judge: I must warn you that any
thing you say will be held against 
you. 

ME: Ursula Andress. 

Ill& Ill& Ill& 

ME: I hear your girl looks like 
Lana Turner? 

EE: Well, sort of. 
ME: Sort of? 
EE: Yeah, more like a stomach 

turner. 

AE: Is your girl pretty or ugly? 
CE: Sorta halfway in between. 
AE: Halfway in between? 
CE: Yeah, pretty ugly. 

IDYL NOVEMBER 

I HAD BUT FIFTY CENTS 

I took my girl to a fancy ball; 
It was a social hop; 
vVe waited till the folks got out, 
And the music it did stop. 
Then to a restaurant we went 
The best one on the street· ' 
She said she wasn't hungry,' 
But this is what she eat: 
A dozen raw, a plate of slau, 
A chicken and a roast, 
Some applesass, and sparagass, 
And soft-shell crabs on toast 
A big box stew, and crackers 'too· 
Her appetite was immense! ' 
When she called for pie, 
I thought I'd die, 
For I had but fifty cents. 

She said she wasn't hungry 
And didn't care to eat, 
But I've got money in my clothes 
To bet she can't be beat· 
She took it in so cozy, ' 
She had an awful tank; 
She said she wasn't thirsty, 
But this is what she drank: 
A whiskey skin, a glass of gin, 
Which made me shake with fear 
A ginger pop, with rum on top, ' 
A schooner then of beer, 
A glass of ale, a gin cocktail; 
She should have had more sense; 
When she called for more, 
I fell on the floor, 
For I had but fifty cents. 

Of course I wasn't hungry, 
And didn't care to eat, 
Expecting any moment 
To be kicked into the street; 
She said she'd fetch her family round, 
And some night we'd have fun; 
When I gave the man the fifty cents, 
This is what he done: 
He tore my clothes, 
He smashed my nose, 
He hit me on the jaw, 
He gave me a prize 
Of a pair of black eyes 
And with me swept the floor. 
He took me where my pasts hang 

loose, 
And threw me over the fence; 
Take my advice, don't try it twice 
If you've got but fifty cents. 
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"What raw materials are imported 
from France?" 

"Books and plays." 
Gl Gl 4!11 

"What is puppy love?" 
"It's the beginning of a dog's life." 

Gl 0 0 

"I want to do something big and 
something clean." 

"Then wash an elephant." 
0 4!11 4!11 

Girl: "Every time I look at you I 
think of a great man." 

Boy Friend: "You flatter me. Who 
is it?" 

Girl: "Darwin." 
® 4!11 0 

"How do you get down off an ele-
phant?" 

"You climb down." 
"Wrong!" 
"Yo~ grease his sides and slide 

down. 
"Wrong!" 
"You take a ladder and get down." 
"Wrong!" 

"Well, you take the trunk line down." 
"No, not quite. You don't get down 

off an elephant; you get it off a goose." 
0 ® 0 

"Why is a young couple making 
love on the beach like a bull-dog 
on a cake of ice?" 

"I give up." 
"Because it's dog-on-nice." 

liD liD ® 

"My brother is working with 5000 
men under him." 

"Where?" 
"Mowing lawns in a cemetery." 

® ® 0 

"What is the outstanding contribu
tion that chemistry has given to the 
world?" 

"Blondes!" 

"You can catch more flies with sug
ar than you can with vinegar." 

"That may be so, but what do I 
want with a lot of flies?" 

® ® 0 

Chorus Girl: One who never wor
ries about getting ahead because she 
doesn't need one. 

liD 0 0 

Christmas: A widely observed hol
iday on which the past nor the future 
is of so much interest as the present. 

0 ® 4!11 

Co-ed: A girl who goes to college. 
® ® ® 

Spring: When a young man's fancy 
lightly turns to what the girl has been 
thinking about all winter. 

November. 1966 

Kissing a girl is just like opening 
a bottle of olives-the first may come 
hard, but it's a cinch to get the rest. 

What this country needs is a man 
who can be right and President at 
the same time. 

® 0 ® 

Old maid's laughter-He! he! he! 
® ® ® 

"What becomes of all those love 
triangles?" 

"Most of them turn into wreck
tangles." 

"But, Joe, I can't marry you, you're 
almost penniless." 

"That's nothing, the Czar of Russia 
was Nicholas." 

® ® ® 

George Washington: "Yes, father, 
I cannot tell a lie. I cut your sherry." 

• 
Dentist: I'm sorry, but I'm all out 

of gas. 
Girl in Chair: Ye Gods! Do den

tists pull that old stuff, too? 
o o e 

"What's the best cure for sea-sick
ness?" 

"Give it up." 

--- --~------ ~----~~--) -r ---

Struggling Artist (being dunned 
for rent and endeavoring to put a 
bold front on things ) : "Let me tell 
you this - in a few years' time people 
will look up at this miserable studio 
and say, 'Cobalt the artist used to 
work there!'" 

Landlord: "If you don't pay your 
rent by tonight, they'll be able to 
say it tomorrow!" 

0 ® Ell 

"You say that I am the first model 
you ever kissed?" 

"Yes." 
"And how many models have you 

had before me?" 
"Four. An apple, two oranges, and 

a vase of flowers." 
@ ® ® 

Critic: "Ah! And what is this? It 
is superb! What soul! What expres
sion!" 

Artist: "Yeah? That's where I clean 
the paint off my brushes." 

® ® ® 

'1 take a cold shower every morn-
ing." 

"Why brag about it?" 
"Gosh, that's why I take it!" 

@ 0 ® 

Alumnus: Why, I'm sorry to hear 
that. How did Brother Jones die? 

Active: He fell through some scaf
folding. 

Alumnus: What on earth was he 
doing up there? 

Active: Being hanged! 

~~--J ' 0 

c~- ---~6 OJ a b 

&~~~~~~- -1 ~--

' o,~~~"o 
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SPLINTERS 0 0 0 

Almost as pitiable as the fellow who was tried and 
was found wanting is the guy who wanted and was 
found trying. 0 0 0 

Tramp - "Madam, I have seen better days." 
Madam - "So have I, but I have no time to discuss 

the weather with strangers." 
0 G G 

Lady - "I should think you would be ashamed to 
beg in this neighborhood." 

Tramp - "Don't apologize for it, rna' am, I've seen 
worse." 

Cll Cll Cll 

Lady - "You would stand more chance of getting a 
job if you would shave and make yourself more present
able." 

Tramp - "Yes, lady. I found that out years ago." 
0 G G 

The tramp, brought into court and charged with 
vagrancy, replied to the magistrate's questioning: 

"My God! I ain't had no chance to git a damn' job." 
"Here! Here! What kind of language is that to use 

in a court room!" exclaimed the bailiff, springing to 
his feet. "For one thing you used a double negative and 
besides that you're old enough to know that "ain't" is 
incorrect." 

0 G G 

First Hen - "That big rooster has been making love 
to me." 

Second Hen-"Did you give him any encouragement?" 
First Hen-"Just egged him on a bit." 

Scna~um's 

COLLEGE MATHEMATICS 

TRIGONOMETRY 

CALCULUS 

DIFFERENTIAl EQUATIONS 

ABSTRACT AlGEBRA 

She: ''I'm not myself tonight." 
M.E.: "Then we ought to have a good time." 

G G G 

"Darling, am I the first man you ever loved?" 
"Yes, Reginald. All the others were fraternity boys." 

0 0 0 

Asked if he liked intellectual girls, he replied; "I like 
a girl with a good head on my shoulder." 

G G 0 

The worst thing about history is that every time it 
repeats itself the price goes up. 

0 0 0 

The mother of triplets was being congratulated by a 
friend. "Isn't it wonderful," said the mother, "It happens 
only once in 18,769 times." 

"That certainly is remarkable," said the friend, "but 
tell me, when do you find time to do your housework?" 

0 0 0 

Coed to coed before the E-Day parade: "I dreamed 
I marched up Washington Avenue in my Erin-go-bragh!" 

0 0 0 

Census taker: "When did your husband die?" 
Widow: "Six years ago." 
Census taker: "But you have a child four years old 

and one two." 
Widow: "Look, it was him that died, not me!" 

0 0 0 

Doctor: "How's the engineering patient this morning?" 
Nurse: "I think that he's back to normal. He tried to 

blow the foam off his medicine." 

Tact is knowing how far to go in going too far. 

tli s f 
COllEGE AlGEBRA 

ANALYTIC GEOMETRY 

ADVANCED CALCULUS 

MATRICES 

STATISTICS 

VECTOR ANAlYSIS 
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Continued expansion 
of our ilita and co ercial business 
provides openings 
for virtually every technical talent. 

As you contemplate one of the most important decisions 
of your life, we suggest you consider career oppor
tunities at Pratt & Whitney Aircraft. Like most everyone 
else, we offer all of the usual "fringe" benefits, in
cluding our Corporation-financed Graduate Education 
Program. But, far more important to you and your fu
ture, is the wide-open opportunity for professional 
growth with a company that enjoys an enviable record 
of stability in the dynamic atmosphere of aerospace 
technology. 

And make no mistake about it ••. you'll get a solid 
feeling of satisfaction from your contribution to our 
nation's economic growth and to its national defense 
as well. 

Your degree can be a B.S., M.S. or Ph.D. in: MECHAN .. 
ICAL, AERONAUTICAL, CHEMICAL, CIVIL (structures 
oriented), ELECTRICAL, MARINE, and METALLURGI .. 
CAL ENGINEERING 41& ENGINEERING MECHANICS, 
APPLIED MATHEMATICS, CERAMICS, PHYSICS and 
ENGINEERING PHYSICSq 

For further information concerning a career with Pratt 
& Whitney Aircraft, consult your college placement 
officer-or write Mr. William L. Stoner, Engineering 
Department, Pratt & Whitney Aircraft, East Hartford, 
Connecticut 06108 .. 

r hit ir 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

FlORIDA OPERATIONS WEST PALM BEACH, FLORIDA 

November, 1966 

Take a look at the above chart; then a good long look at 
Pratt & Whitney Aircraft-where technical careers offer 
exciting growth, continuing challenge. and lasting sta
bility-where engineers and scientists are recognized as 
the major reason for the Company's continued success. 

SPECIALISTS IN POWER • • • POWER FOR PROPULSION
POWER FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS 
INCLUDE MILITARY AND COMMERCIAL AIRCRAFT, MISSILES, 
SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONS. 

An Equal Opportunity Employer 
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Ill 
I 

r t 
by DAVID E. ENGEN 

-vilitas et crudus semper eternam 

Aviator: "Wanna fly?" 
Coed: «Oo-o--ah!" 
Aviator: "Wait, I'll catch one for 

you." 

"Whenever my wife needs money 
she calls me handsome." 

"Handsome?" 
"Yes, hand some over!" 

"What does the bride think when 
she walks into the church?" 

"Aisle, Altar, Hymn." 
Cll Cll Cll 

Teacher: "And you, Willie, can you 
tell the nationality of Napoleon?" 

Willie: "Course I can." 
Teacher: "That's right." 

Cll Cll Cll 

"There's surely one great advantage 
in these short skirts." 

"Yes?" 
"They make it so much easier for 

the dear girls to get up stares." 

THE l G'S lOG 
TAlKS TURKEY 

The bigger the summer vacation 
the harder the fall. 

41111 Cll Cll 

Many a girl with a negative per
sonality may be developed in a dark 
room. 

It's a sure sign of summer when a 
Polack throws his Christmas tree 
away. 

It's an ill wind that shows no pret
ty knees. 

The reason there were fewer 
wrecks in the old horse-and-buggy 
days was because the driver didn't 
depend wholly on his own intelli
gence. 
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A woman and ten men were ship
wrecked on a deserted island. After 
two weeks the woman was so 
ashamed of what she was doing that 
she killed herself. After two more 
weeks the men were so ashamed of 
what they were doing that they bur
ied her. And after two more weeks 
they were so ashamed of what they 
wer~ doing that they dug her up 
a gam. 

We pity the man who doesn't drink 
-because when he gets up in the 
morning that's the best he's going to 
feel all day. 

Four history T. A.'s were discussing 
Abraham Lincoln and became em
broiled in an argument over which 
statement by Lincoln is most well 
known. The first T.A. said it's the 
"Gettysburg Address." The second 
T.A. nominated the "Emancipation 
Proclamation." The third said Lin
coln's most famous speech was the 
"House Divided." The fourth T.A. 
who had remained silent during the 
heated argument ended the discus
sion with his nomination for Lincoln's 
most famous remark It was: "Don't 
shoot!" 

Judge: I must warn you that any
thing you say will be held against 
you. 

ME: Ursula Andress. 

Cll Cll Cll 

ME: I hear your girl looks like 
Lana Turner? 

EE: Well, sort of. 
ME: Sort of? 
EE: Yeah, more like a stomach 

turner. 

AE: Is your girl pretty or ugly? 
CE: Sorta halfway in between. 
AE: Halfway in between? 
CE: Yeah, pretty ugly. 

IDYL NOVEMBER 

I HAD BUT FIFTY CENTS 

I took my girl to a fancy ball; 
It was a social hop; 
\tV e waited till the folks got out, 
And the music it did stop. 
Then to a restaurant we went 
The best one on the street· ' 
She said she wasn't hungry,' 
But this is what she eat: 
A dozen raw, a plate of slau, 
A chicken and a roast, 
Some applesass, and sparagass, 
And soft-shell crabs on toast 
A big box stew, and crackers 'too; 
Her appetite was immense! 
When she called for pie, 
I thought I'd die, 
For I had but fifty cents. 

She said she wasn't hungry 
And didn't care to eat, 
But I've got money in my clothes 
To bet she can't be beat; 
She took it in so cozy, 
She had an awful tank; 
She said she wasn't thirsty, 
But this is what she drank: 
A whiskey skin, a glass of gin, 
Which made me shake with fear 
A ginger pop, with rum on top, ' 
A schooner then of beer, 
A glass of ale, a gin cocktail; 
She should have had more sense; 
When she called for more, 
I fell on the floor, 
For I had but fifty cents. 

Of course I wasn't hungry, 
And didn't care to eat, 
Expecting any moment 
To be kicked into the street; 
She said she'd fetch her family round, 
And some night we'd have fun; 
When I gave the man the fifty cents, 
This is what he done: 
He tore my clothes, 
He smashed my nose, 
He hit me on the jaw, 
He gave me a prize 
Of a pair of black eyes 
And with me swept the floor. 
He took me where my pasts hang 

loose, 
And threw me over the fence; 
Take my advice, don't try it twice 
If you've got but fifty cents. 
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"What raw materials are imported 
from France?" 

"Books and plays." 
411 411 411 

"What is puppy love?" 
"It's the beginning of a dog's life." 

411 411 411 

"I want to do something big and 
something clean." 

"Then wash an elephant." 
411 411 411 

Girl: "Every time I look at you I 
think of a great man." 

Boy Friend: "You flatter me. Who 
is it?" 

Girl: "Darwin." 
411 411 411 

"How do you get down off an ele-
phant?" 

"You climb down." 
"Wrong!" 
"You grease his sides and slide 

down." 
"Wrong!" 
"You take a ladder and get down." 
"Wrong!" 

"Well, you take the trunk line down." 
"No, not quite. You don't get down 

off an elephant; you get it off a goose." 
411 411 411 

"Why is a young couple making 
love on the beach like a bull-dog 
on a cake of ice?" 

"I give up." 
"Because it's dog-on-nice." 

411 411 411 

"My brother is working with 5000 
men under him." 

"Where?" 
"Mowing lawns in a cemetery." 

411 411 411 

"What is the outstanding contribu
tion that chemistry has given to the 
world?" 

"Blondes!" 

"You can catch more flies with sug
ar than you can with vinegar." 

"That may be so, but what do I 
want with a lot of flies?" 

411 411 411 

Chorus Girl: One who never wor
ries about getting ahead because she 
doesn't need one. 

411 411 411 

Christmas: A widely observed hol
iday on which the past nor the future 
is of so much interest as the present. 

411 411 411 

Co-ed: A girl who goes to college. 

Spring: When a young man's fancy 
lightly turns to what the girl has been 
thinking about all winter. 

November, 1966 

Kissing a girl i.s just like opening 
a bottle of olives-the first may come 
hard, but it's a cinch to get the rest. 

What this country needs is a man 
who can be right and President at 
the same time. 

411 411 411 

Old maid's laughter-He! he! he! 
411 411 411 

"What becomes of all those love 
triangles?" 

"Most of them turn into wreck
tangles." 

"But, Joe, I can't marry you, you're 
almost penniless." 

"That's nothing, the Czar of Russia 
was Nicholas." 

411 411 411 

George Washington: "Yes, father, 
I cannot tell a lie. I cut your sherry." 

• 
Dentist: I'm sorry, but I'm all out 

of gas. 
Girl in Chair: Ye Gods! Do den

tists pull that old stuff, too? 
411 411 411 

"What's the best cure for sea-sick
ness?" 

"Give it up." 

Struggling Artist (being dunned 
for rent and endeavoring to put a 
bold front on things) : "Let me tell 
you this - in a few years' time people 
will look up at this miserable studio 
and say, 'Cobalt the artist used to 
work there!'" 

Landlord: "If you don't pay your 
rent by tonight, they'll be able to 
say it tomorrow!" 

411 411 411 

"You say that I am the first model 
you ever kissed?" 

"Yes." 
"And how many models have you 

had before me?" 
"Four. An apple, two oranges, and 

a vase of flowers." 
'411 411 411 

Critic: "Ahl And what is this? It 
is superb! What soul! What expres
sion!" 

Artist: ''Yeah? That's where I clean 
the paint off my brushes." 

411 411 411 

"I take a cold shower every morn-
ing." 

"Why brag about it?" 
"Gosh, that's why I take it!" 

411 411 411 

Alumnus: Why, I'm sorry to hear 
that. How did Brother Jones die? 

Active: He fell through some scaf
folding. 

Alumnus: What on earth was he 
doing up there? 

Active: Being hanged! 
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SPLINTERS o o o 

Almost as pitiable as the fellow who was tried and 
was found wanting is the guy who wanted and was 
found trying. e e e 

Tramp - "Madam, I have seen better days." 
Madam - "So have I, but I have no time to discuss 

the weather with strangers." 
CD CD CD 

Lady - "I should think you would be ashamed to 
beg in this neighborhood." 

Tramp - "Don't apologize for it, ma'am, I've seen 
worse." 

CD CD CD 

Lady - "You would stand more chance of getting a 
job if you would shave and make yourself more present
able." 

Tramp - "Yes, lady. I found that out years ago." 
CD il!lll CD 

The tramp, brought into court and charged with 
vagrancy, replied to the magistrate's questioning: 

"My God! I ain't had no chance to git a damn' job." 
"Here! Here! What kind of language is that to use 

in a court room!" exclaimed the bailiff, springing to 
his feet. "For one thing you used a double negative and 
besides that you're old enough to know that "ain't" is 
incorrect." 

elf 41& CD 

First Hen - "That big rooster has been making love 
to me." 

Second Hen-"Did you give him any encouragement?" 
First Hen-"Just egged him on a bit." 

, 
Sch ms 
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She: ''I'm not myself tonight." 
M.E.: "Then we ought to have a good time." 

® ® • 

"Darling, am I the first man you ever loved?" 
"Yes, Reginald. All the others were fraternity boys." 

• • • 
Asked if he liked intellectual girls, he replied; "I like 

a girl with a good head on my shoulder." 
® ® • 

The worst thing about history is that every time it 
repeats itself the price goes up. 

• ® • 

The mother of triplets was being congratulated by a 
friend. "Isn't it wonderful," said the mother, "It happens 
only once in 18,769 times." 

"That certainly is remarkable," said the friend, "but 
tell me, when do you find time to do your housework?" 

® ® ® 

Coed to coed before the E-Day parade: "I dreamed 
I marched up Washington Avenue in my Erin-go-bragh!" 

• ® • 

Census taker: "When did your husband die?" 
Widow: "Six years ago." 
Census taker: "But you have a child four years old 

and one two." 
Widow: "Look, it was him that died, not me!" 

• • • 
Doctor: "How's the engineering patient this morning?" 
Nurse: "I think that he's back to normal. He tried to 

blow the foam off his medicine." 
• • !!!& 

Tact is knowing how far to go in going too far. 

utli es f 
COLLEGE ALGEBRA 

ANALYTIC GEOMETRY 

ADVANCED CALCULUS 

MATRICES 

STATISTICS 

VECTOR ANALYSIS 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
Ill Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

November, 1966 

Ill Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! Ill Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul! From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 

quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant house one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

e PUBLISHERS 

e JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 

a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 

any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 

equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

• OFFSET 

• LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 
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HOWARD HUGHES DOCTORAL FELLOWSHIPS. Applica
tions for the Howard Hughes Doctoral Fellowships in engineer
ing, physics, or mathematics are now available for the academic 
year beginning in Autumn 1967. 
The program offers the qualified candidate an outstanding 
opportunity for study and research at.a selected university, p!us 
professional industrial summer expenence at a Hughes fac1l1ty. 
Each Doctoral Fellowship includes tuition, books and thes1s 
preparation expenses, plus stipend ranging from $2,200 to 
$3,100, depending upon the Program year and the nun:ber ?f 
candidate's dependents. Full salary is paid the Fellow dunng h1s 
summer work at Hughes. Salaries are reviewed periodically and 
increased with the growth of the individual. Fellowships are 
awarded to outstanding students who have completed a master's 
degree (or equivalent) and have been accepted as a candidate 
for the doctoral degree. 
HUGHES MASTERS FELLOWSHIPS. Approximately 100 
new awards for '67-'68 are available to qualified applicants with 
a baccalaureate degree in engineering, mathematics or physics. 
Most of these awards are Work-Study Fellowships; a very lim
ited number are Full-Study. Upon completion of the Masters 
Program, Fellows are eligible to apply for and are given special 
consideration for a Hughes Doctoral Fellowship. 
Fellows who associate with a Company facility in the Los Angeles 
area usually attend the University of Southern California or the 
University of California, Los Angeles. Tuition, books and other 
academic expenses are paid by the Company, plus a stipend 
ranging from $500 to $850 for the academic year. A significant 
advantage offered by the Work-Study Program is the opportunity 
to acquire professional experience working with highly compe
tent engineers and scientists while pursuing the M.S. degree. 
Selected Fellows have the option to work in several different 
assignments during the Fellowship period to help them decide 

uh 
Fellow hip 

ro ram 

on their field of concentration and optimum work assignment. 

Fellows earn full salary during the summer and pro-rata salary 
for 24 hours work a week during the academic year. The com
bined salary and stipend enables Fellow to enjoy an income in 
excess of $6,500 per year during his two years as a Work-Study 
Fellow. Salaries are increased commensurate with professional 
growth and Fellows are eligible for regular Company benefits. 

Work assignments are matched closely to the Fellow's interests. 
Primary emphasis at Hughes is research and development in 
the field of electronics for application to defense systems and 
space technology. Fields of interest include stability and trajec
tory analysis, energy conversion, structural design and analysis 
-computer and reliability technology, circuit and information 
theory, plasma electronics, microminiaturization, and human 
factor analysis- research, development and product design on 
such devices as parametric amplifiers, masers and lasers, micro
wave tubes, antenna arrays, electron-tube and solid-state dis
plays, and components -design analysis, integration and test
ing of space and airborne missile and vehicle systems, infrared 
search and tracking systems, and computer, data processing 
and display systems- theoretical and experimental work in 
solid-state and ion physics. 

Citizenship: American citizenship and eligibility for security 
clearance are required. 

Closing date for aU applications: Early application is advis
able. All materials should be postmarked not later than February 
1 for the Doctoral Fellowships, and March 1 for the Masters 
Fellowships. 

How to apply: To apply for either the Doctoral or Masters 
Fellowship, write to: Mr. James C. Cox, Manager, Personnel 
Administration- Corporate Industrial Relations, Hughes Aircraft 
Company, P.O. Box 90515, Los Angeles, California 90009. 

Creating a new world with electronics 
r------------------~ 
I I 
I I 
I I 
I I 

L------------------J 
HUGHES AIRCRAFT COMPANY 

An equal opportunity employer. 



(1 
by DIANNE REKOW 

Robert Hutchings Goddard's life consuming dream 
was rocket flight into space. His work was, indeed, the 
anticipation of reality. In 1907, after a prolonged illness 
that kept him from school for many years, he offered a 
proposal for the "balancing of aeroplanes" to the Scientific 
American which published it. His was the first sugges
tion of a gyro-stabilizer for airplanes. 

Later, in 1912, he constructed a continuous tube oscil
lator to measure high-frequency oscillations. A patent 
was issued on the oscillator in 1915. This device was 
an early form of the radio tube principle that Dr. Lee 
De Forest employed in his audion tube, which made 
long-distance radio possible. In 19'36, the Goddard pat
ent was cited as "prior art" in a patent infringement case 
against Arthur A. Collins. The manufacture of radio 
transmitters by Collins was being challenged by the 
Radio Corporation of America. 

By February 25, 1914, Goddard was issued two pat
ents. Both were basic to rocket development. They 
introduced the essential features of every modern rocket, 
whatever its thrust or trajectory: the use of a combus
tion chamber with a nozzle; the feeding of propellants, 
liquid or solid, into the combustion chamber; and the 
principle of the multiple or step rocket. All of these 
concepts were the culmination of speculations Goddard 
had begun as early as 1908. They foreshadowed the 
future era of rocket flight just as the concepts of the 
Wright Brothers and Langley foreshadowed the age of 
the airplane. 

Two paragraphs from these patents are of particu
lar significance; they define the fundamentals of modern 
rocket construction: 

"In this form I provide a combustion chamber hav
ing a refractory lining and a rearwardly extending ta
pered tube .... Within the rocket casing I provided two 
tanks. These tanks contain materials which when ignited 
will produce an exceedingly rapid combustion. This re
sult may be attained, for instance ... with gasoline and 
. . . liquefied nitrous oxide. As the latter substance is a 
liquid only at low temperatures, it is necessary that this 
tank should be filled immediately before the discharge 
of the apparatus. 

"In order to retain the lower temperature of the liquid 
oxide, I enclose the tank within a second tank. The 
space between the tanks may be filled with a suitable 
non-conductor. . . . Force pumps are connected to the 
tanks ... and combustion chamber by the system of 
pipes .... These force pumps may be of any preferred 
form and may be operated by any suitable mechanism 
... so proportioned that the proper mixture of gasoline 
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and nitrous-oxide will be at all times fed to the combus
tion chamber. In this form, the combustion is continu
ous and the propelling force is therefore constant." 

In May 1917, Goddard submitted a proposal to the 
Navy through the Smithsonian Institute for the possible 
development of a "submarine detector," an underwater 
sphere which would receive impulses of sound from 
submarines and transmit them to destroyers. There is 
no record, however, of any Navy interest in the pre
sonal detector. 

Goddard, with Dr. Hickman, a colleague from Clark 
University, later demonstrated personal artillery that 
they had developed for the infantryman. Further devel
opment of these principles, twenty-five years later, led 
to the tank-killing bazooka projector of the Second World 
War. 

Finally, in March 1926, Goddard joyously watched 
the maiden flight of his liquid-propelled rocket; indeed, 
it was the maiden flight of any liquid-propelled rocket. 
The spaceship flew 41 feet high and 184 feet away from 
its launch area, in 2Jf seconds. 

Then Goddard turned his attention to developing a 
gyroscopic stabilizer. It certainly was among his most 
ambitious technical accomplishments. When finally per
fected, the device weighed only 19 ounces. He wrote: 
"It was decided to attack this problem of stabilization 
by developing a system of movable steering vanes that 
could be pushed by the controlling action of a gyroscope, 
into the blast of hot gases that rushes out of the end of 
the rocket. Acting on the vane, the powerful blast would 
shove the rocket's nose back toward the vertical. It 
had to be a complicated device-a veritable mechanical 
brain directing mechanical muscles. The problem was 
similar to that presented by the construction of an auto
matic pilot for an airplane, but as with all other rocket 
features, weight was· a vital factor." The stabilizer was 
first successful in a flight on April 19, 1932. 

Goddard repeatedly visited his patent attorney's office . 
The attorney helped him patent an improved gyroscopic 
steering; a more ingenious centrifugal pump; other im
proved components. By the end of 1934, Goddard had 
26 patents. Among them were concepts almost parallel 
with those employed in the German V -weapons in World 
VVar II. In fact, the German V-2 differed from the God
dard rocket of 1930-1941 in only two aspects: 

The turbine drive of the German rocket was a small 
rocket motor, using hydrogen and peroxide. The 
Goddard rocket used gasoline and oxygen. 

The guidance system of the German rocket was a 
system of either stabilizing vanes or blast vanes. 
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The Goddard rocket used a combination of the two. 
In March 1936, Goddard published a report entitled 

"Liquid-Propellant Rocket Development." G. Edward 
Pen dray's commentary in the American Rocket Society's 
Astronautics in July 1937, echoed the past but simul
taneously was an underscoring of Goddard's achieve
ment. Goddard, in Pen dray's commentary, is called 
"Rocketry's Number One Man." The strides Goddard 
has taken were listed; Goddard had: 

Demonstrated that rockets could be useful. 
Demonstrated that dry fuels (at least the ones then 

available) were inadequate. 
Developed a suitable fuel combination. 
Developed a method of forcing fuels into the chamber 

with inert gas pressure. 

Produced a workable liquid-fuel motor. 
Shot the first liquid-fuel rocket. 
Shot the first instrument-carrying rocket. 
Determined the best location for the motor. 
Brought the rocket forcibly to the attention of reputa

ble scientists and engineers as a possible instrument 
for reaching high altitudes. 

Late in 1942, Goddard had produced a working varia
ble-thxust motor to be the essential control system of a 
rocket plane. The 1942 tests, however, ended when the 
test plane burned from the heat generated from the 
motor. A plane incorporating this control system was 
not flown again until almost 15 yeaxs later when the 
experimental X-2 broke aircraft records. 
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A second series of patent applications was dispatched 
by Goddard during the World War II era. Among them 
were modifications of his air-bxeathing resonance cham
ber, a jet-driven propeller, and the variable-thrust engine 
later used on the X-2. Novel methods of igniting, con
trolling and landing high-flying rockets were also pat
ented. In all, Goddard was issued 214 patents. 

Goddaxd's work on rockets was comprehensive as well 
as far ahead of his time. Jerome C. Hunsaker of NACA 
and MIT says, "Every liquid-fuel rocket that flies is a 
Goddard rocket." Dr. von Braun added, "Goddard was 
ahead of us all." In 1950, after examining the Goddard 
patents, von Braun went on to admit that he was vir
tually overwhelmed by the thoroughness of Goddard's 
work and found that many design solutions in the V-2 
rocket were covered in Goddard's patents. 

Indeed, even the United States government found 
Goddard's woxk comprehensive. In 1960, nine years 
after the claim was filed, the Guggenheim Foundation 
and Mrs. Goddard were awarded $1,000,000 for a claim 
of government infringements of Goddard's work The 
settlement was based on the particular infringement of 
three major patents: one for his method of using pumps, 
turbines, and a gas generator on a xocket; another for 
a complete automatic liquid-fuel xocket system for a 
single run or flight, using outside starting devices; the 
third covered a similar system for controlled, intermit
tent operation, with self-starting devices and special 
pump seals. 

Goddard died August 14, 1945. Among the innumer
able honors and monuments to him, probably one of the 
most significant is the Goddard Space Flight Center in 
Greenbelt, Maryland. It was dedicated in March, 1961. 

oddard: 
The 

Father 
of 

Rocketry 

Now, a laboratory covering 500 acres with 2,000 scien
tists replaces the meager but profitable pursuit initiated 
by Goddard in his workshed laboratory with his hand
ful of assistants. [] 

BIBLIOGRAPHY 

"Father of Rocketry" by K. S. Davis. New York Times 
Magazine. Oct. 23, 1960, p. 31. 

This High Man by Milton Lehman. Farrar, Straus and Com
pany. New York. 1963 

"Man Who Opened the Door to Space." Popular Science. 
May 1959, pp. 128-131. 

"Rocket Dreamer" Time. August 15, 1960, p. 18-19. 

33 



34 

at Dunham-Bush 

You're tnore t an a 
That's because there's more to working at 
Dunham-Bush than just work! 

We are a closely knit group that provides 
plenty of opportunity for personal association 
both up and down the line. You get the excite
ment and stimulation that comes from the 
crosspollination of ideas with other profession
als in an ever growing organization. 

Plenty of the excitement stems from the kind 
of business we're in-air conditioning, refriger-

ation and heating. It's an explosive business. 

The needs are endless-the opportunities un
llimited. 

So why not get the ball rolling by writing for 
our brochure, "Careers at Dunham-Bush"? 
After that we can arrange to talk together and 
at that time you will learn what we mean when 
we say, "At Dunham-Bush you're more than 
a number." Write Dunham-Bush, Inc., West 
Hartford, Connecticut. 

MANUFACTURERS OF THE WORLD'S MOST COMPLETE LINE OF 
REFRIGERATION e AIR CONDITIONING o HEATING EQUIPMENT 
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Fifty years ago we only made 'aeroplanes'. 
(See what's happening now!) 

In 1916 The Boeing Company's career 
was launched on the wings of a small sea
plane. Its top speed was 75 mph. 

Now, half a century later, we can help 
you launch your career in the dynamic en
vironment of jet airplanes, spacecraft, mis
siles, rockets, helicopters, or even seacraft. 

Pick your spot in applied research, de
sign, test, manufacturing, service or facil
ities engineering, or computer technology. 
You can become part of a Boeing pro
gram-in-being, at the leading edge of 
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aerospace technology. Or you might want 
to get in on the ground floor of a pioneer
ing new project. 

You'll work in small groups where ini
tiative and ability get maximum exposure. 
And if you desire an advanced degree and 
qualify, Boeing will help you financially 
with its Graduate Study Program at lead
ing universities and colleges near com
pany facilities. 

Often it will be sheer hard work. But we 
think you'll want it that way when you're 

helping to create something unique
while building a solid career. See your 
college placement office or write directly 
to: Mr. T. J. Johnston, The Boeing Com
pany, P.O. Box 3707, Seattle, Wash. 98124. 
Boeing is an equal opportunity employer. 

Divisions: Commercial Airplane • .. Missile & 
Information Systems • Space o Supersonic 
Transport e Vertol e Wichita .. Also, Boeing 
Scientific Research Laboratories 

35 



by ROBERT E. SLOAN 
Associate Professor of Geol. 

At this point in time-Fall 1966-
no one (except the producers of grade 
triple z movies) doubts that dinosaurs 
are extinct. The mere existence of 
these ancient giants suggests that the 
extinction of such beasts ought to be 
due to some world shaking calamity
a catastrophe of awesome proportions. 
The explanation of this process or 
event has thus tended to attract a 
lunatic fringe. The lists of explana
tion that have been proposed are le
gion and has nowhere been summa-

I 

rized better than by Professor G. L. 
Jepsen of Princeton in American Sci
entist, Vol. 52, page 230, as follows: 

"Authors with varying competence 
have suggested that dinosaurs disap
peared because the climate deterio
rated (became suddenly or slowly too 
hot or cold or dry or wet), or that the 
diet did (with too much food or not 
enough of such substances as fern oil; 
from poisons in water or plants or in
gested minerals; by bankruptcy of cal
cium or other necessary elements). 

MEGA TERRESTRIAL 
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Figure I: Community structure in the late Cretaceous coastal 
plain of Montana. Italicized names are dinosaurs. 

Other writers have put the blame on 
disease, parasites, wars, anatomical or 
metabolic disorders (slipped verte
bral discs, malfunction or imbalance 
of hormone and endocrine systems, 
dwindling brain and consequent stu
pidity, heat sterilization, effects of 
being warm-blooded in the Mesozoic 
world), racial old age, evolutionary 
drift into senescent overspecialization, 
changes in the pressure or composi
tion of the atmosphere, poison gases, 
volcanic dust, excessive oxygen from 
plants, meteorites, comets, gene pool 
drainage by little mammalian egg
eaters, overkill capacity by predators, 
fluctuation of gravitational constants, 
development of psychotic suicidal fac
tors, entropy, cosmic radiation, shift 
of Earth's rotational poles, floods, con
tinental drift, extraction of the moon 
from the Pacific Basin, drainage of 
swamp and lake environments, sun
spots, God's will, mountain building, 
raids by little green hunters in flying 
saucers, lack of even standing room 
in Noah's Ark, and paleoweltschmerz." 

In other words-the question as 
usually posed is meaningless and very 
nearly unanswerable. Can the ques
tion be rephrased in answerable form? 

First let us gain some perspective. 
Is extinction a rare process or event? 
The clear and concise answer is No. 
Extinction is the rule rather than the 
exception and we can, if we choose, 
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calculate a sort of half life of a species 
-long continued survival of a group 
of animals is a rare event. Only some 
.003% of the species of vertebrates 
that lived at the end of the Paleozoic 
era, some 230 million years ago, have 
any living descendants at all. That 
small fraction of a percent is ancestral 
to the IOO,OOO living kinds of fish, am
phibians, reptiles, birds, and mam
mals. 

Did these animals become extinct 
more rapidly than most? Again the 
answer is no, the most rapid rates of 
extinction of all of earth history are 
those of the last IO,OOO years. The re
cent extinction of mammoths, masto
dons, wild horses, glyptodons, ground 
sloths, giant beaver, dodos, etc. as a 
result of man's population explosion, 
is more than a thousand times more 
rapid than the extinction of dinosaurs. 

We cannot have a meaningful an
swer to a question about the extinc
tion of all dinosaurs because not all 
dinosaurs died at the same time, in 
the same area or for the same reasons. 
Some dinosaurs species became ex
tinct shortly after dinosaurs evolved 
and others at various times through
out the I40 million years of their 
existence. 

However, if we restrict our investi
gation to a particular area and a rela
tively short span of time, it may be 
possible to suggest reasons for the 
extinction of some dinosaurs. This is 
what my colleagues and I have been 
investigating for the past eight years. 
The area we chose is the northern 
great plains, from Denver to Edmon
ton, from the Rocky Mountains to 
the Missouri River and the time in
terval chosen is the last 5 million 
years or so of the Cretaceous Period 
which ended some 64 million years 
ago. The latest dinosaurs to live in 
this particular area became extinct 
during this time interval. 

Our approach has been an ecologi
cal one, to try to find out what en
vironmental factors were changing 
during the time interval dinosaurs 
were becoming, progressively more 
scarce. This involves collecting suc
cessive samples of the available fos
sils of dinosaurs and other animals as 
well as plants. From these samples we 
have tried to infer what sort of com
munities might have been present, in
cluding such concepts as food chains 
(or better food webs), and population 
density as well as the changes that 
occurred over this time interval. A 
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few answers were forthcoming imme
diately. The community in which 
these dinosaurs existed was very 
stable indeed for some IO million 
years, with no extinction and with no 
very great rate of evolutionary change, 
It was a humid tropical rain forest, 
roughly comparable to that of Hon
duras, situated on the western shore 
of the Gulf of Mexico which at that 
time extended north nearly to the 
Arctic Circle. It has a population 
structure somewhat like that dia
grammed in Figure I, with herbivores 
(plant eaters) considerably more com
mon than omnivores and omnivores 
(who ate anything) much more com
mon than carnivores (meat eaters). 
Small herbivores were, of course, 
more common than large ones just as 
they are today, so for example, multi
tuberculates (mouse-like mammals) 
were some 300 times as numerous as 
the elephant-sized Triceratops, the 
most common dinosaur. 

During the last million years of the 
existence of this community, it fell 
-on hard times. The changes in the 
types of plant fossils (mostly pollen 
grains) suggest a more temperate 
climate, with colder winters. We 
know the Gulf of Mexico was slowly 
retreating to the south, which can ex
plain these observed changes in 
plants. The changes are not instan
taneous. Triceratops, for example, 
continues to exist right up to the end 
of the Cretaceous. However, his pop
ulation density drops steadily. In the 
stable phase of this community, Tri
ceratops had a population density of 

about one animal per square mile per 
year. This becomes less and less and 
by the end of the Cretaceous, his pop
ulation density is below I animal per 
10 square miles per year. The biggest 
carnivore Tyrannosaurus rex (50 feet 
long, 20 feet high) was always scarce, 
with a population density of about I 
animal per thousand square miles in 
his prime. He had to cover consid
erably more territory than that as his 
prey became scarcer. Perhaps it 
should not come as a shock to find 
he was the first to go. 

As the rain forest slowly disinte
grated under the stress of the chang
ing climate, it was replaced with a 
considerably less productive commu
nity. This community consisted of a 
temperate coniferous forest, compar
able in many respects to the modern 
Redwood or Douglas Fir forests. It 
expanded southward at a rate of 
about 500 miles per million years. 
Unfortunately the rate of production 
of plant tissue in such a forest is 
much less than in a tropical rain for
est and the dinosaurs became more 
scarce. They died:-not with a bang 
but with a whimper. However, there 
was enough vegetation to support 
small herbivores and so the condy
larths-primitive hoofed mammals
migrated in to fill the void. These 
first condylarths were small, about the 
size of a spotted skunk. They under
went very rapid evolutionary diver
sification in the newly expanding tem
perate forest and initiated the great 
Tertiary adaptive radiation of mam
mals at the same time the local dino-

Figure 2: Changes in some components of communities with time 
in the late Cretaceous and early Teritiary of Montana. 
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saurs were becoming extinct. Also im
migrating at the same time were the 
earliest primates that we know so far. 
These were even smaller, about chip
munk size (and shape and habits for 
that matter). Only one dinosaur man
aged to survive these community 
changes for a brief period of time, 
a small turkey sized carnivorous dino
saur that apparently fed on the small 
mammals. He managed to survive 
locally until the small ancestors of 
foxes and cats appeared some 2 or 
3 million years later. 

It thus appears that changes in the 
type and quantity of food supply 
brought on by changes in community 
type brought on by changes in base 
level (sea level) brought on by (?) 
were the reasons for the extinction of 
this group of dinosaurs. What, if any, 
moral can be drawn from this sad ( m 
glorious depending on your point of 
view) tale? Perhaps the only moral 
is that in the long run such minor 
problems as pestilence, forest fires, 
floods, hurricanes, or mosquitoes will 
not pose as great a problem to mod
ern communities as unwitting tinker
ing with the structure and organiza
tion of the communities themselves. [] 
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Figure 3 (above): Thirty foot long dinosaur 
Triceratops sku I king in the underbrush of a Creta
ceous Montana coastal rain forest. 

Figure 4 (below): Early Tertiary coniferous for
est which replaced the dinosaur community; drawn 
to the same scale as Figure 3. 
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We9ve got the best facilities~ the finest benefits, and blah, blah, 

Sure, you've heard it before- probably from so many 
companies it's lost its meaning for you. 

So we'll skip the story about our having the best, 
or the most, or the finest of anything. Even if we 
think privately that it's true, it still remains for you 
to be convinced. 

We do have a booklet about our facilities, the work 
we do, the places where we work, the cities and 
towns we live in. 

And if you've got the maturity to know that a 
man gets ahead on his own demonstrated ability 

to handle a job, you're the kind ofman Collins would 
like to talk with. 

We suggest you see your college placement offi
cer for details. If he happens to be out of Collins 
Career books, write to Manager of Professional 
Employment, Collins Radio Company, in Cedar 
Rapids, Iowa; Dallas, Texas, or Newport Beach, 
California. 

Then, contact the Collins representative when he 
visits the campus. You'll get straight talk about 
careers at Collins. 

COMMUNICATION I COMPUTATION I CONTROL 

COLLINS 

An equal opportunity employer 

COLLINS RADIO COMPANY I DALLAS, TEXAS • CEDAR RAPIDS, IOWA • NEWPORT BEACH, CALIFORNIA .. TORONTO, ONTARIO 
Bangkok • Beirut • Frankfurt • Hong Kong • Kuala Lumpur .. Los Angeles • London • Melbourne • Mexico City • New York • Paris • Rome • Washington " Wellington 
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85 Billion MORE &allons ol Clean water Every Day 

11111111 

{and for years 
to come) 

Hundreds ol Engineers, Scientists and Specialists 
dedicated to the allaout war on WATER POLLUTION 

By 1980, the United States a/one will need 600 BILLION 
GALLONS of clean water every day. At best, assuming 
no further pollution, we will have a reliable daily supply 
of just 515 billion gallons. The missing 85 billion gallons 
represents a challenge commensurate with the great 

SPEARHEADING THE CRUSADE 
The new Federal Water Pollution Control Administra
tion has one of the most unique and all-encompassing 
missions ever granted a government organization. It is 

scientific and technological explorations of this century. 
The very existence of millions of people depends upon 
our meeting this challenge, for the clean, fresh water that 
is essential to all terrestrial life is in danger of depletion. 

to attack water pollution nationally, regionally, and 
locally at the same time, doing whatever must be done 
in six basic ways: 

1/ AID TO COMMUNITIES-programs offering sanitary, civil, and industrial engineers the opportunity to plan, initiate, and 
review grants· for waste treatment plants so urgently needed throughout the land. 

2/ ENFORCEMENT-because water pollution ignores political boundaries, experts in the field- bacteriologists, 
biologists, chemists, hydrologists, sanitary engineers, limnologists, toxicologists, and lawyers, too 
-are needed to identify pollutants, locate their source, and work with official and volunteer 
groups to promote adherence to standards. 

3/ RESEARCH-in thirteen new laboratories that will ultimately operate in critical areas, each dedicated to specific 
research tasks or water problems. This gives sanitary engineers, chemists, biologists, bacteriolo
gists, hydrologists, geologists, oceanographers, limnologists, soil scientists, epidemiologists, and 
toxicologists the chance to attack the problem in their own area, in their particular specialty. 

4/ WATER BASIN IMPROVEMENT-comprehensive programs for each of the 9 major river basins, bringing the administrator, 
the planner, the economist, and the computer expert into the new science of water management 
... into the building of mathematical models and the use of data collection and retrieval 
techniques. 

5/ ESTABliSHING WATER QUAliTY STANDARDS-vital action to let municipalities, industries, and other water users under
stand their responsibilities. Scientific and water resource management teams well-versed in the 
intricacies of water pollution control and abatement will be needed for FWPCA offices in almost 
every State. 

6/ TECHNICAl ASSISTANCE-ultimately to be increased many times over in order to cope with new and unexpected problems 
ranging from fish kills to contaminated municipal water supplies. Great versatility on the part of 
engineers and scientists will be needed to find adequate, immediate solutions. 

DRAMATIC GROWTH ALMOST INEVITABLE 
Over 700 career positions-many of them in engineer
ing-are to be filled this first year. This is just the be
ginning. What has taken decades to pollute will take 
decades to reclaim. During this period, there will be 
dramatic growth within the Administration itself, plus 
scientific, technological and managerial "spin-off" de-

INTERVIEWS ON CAMP'US 
The FWPCA representative interviewing you will probably be 
a person with program responsibility, a technical man able to 
answer detailed questions about career opportunities in all 
areas. He will be offering. positions starting at the GS-5 level 
($5,331 or $6,387) and the GS-7 level ($6,451 or $7,729) with 
higher levels open to those with advanced degrees. All posi-

velopments of individual significance ... i.e., processing 
and packaging of fish and aquatic vegetation for mass 
feeding, new insight into public health and immunology, 
commercial use of recovered wastes, conservation and 
~conomical re-use of existing water, and so many more 
beyond today's state of knowledge. 

tions provide Career Civil Service benefits; and all applicants 
are considered on an equal opportunity basis without regard 
to race, creed, sex, or national origin. Contact your College 
Placement Office for an appointment or write to Administra
tion headquarters for details. 

FEDERAL WATER POLLUTION CONTROL ADMINISTRATION 
Department of the Interior • Personnel Management Division, Room 325 

633 Indiana Avenue, N. W. • Washington, D.C. 20242 
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Photos by Wiik 

We'd like to introduce Miss Joan Anderson. Joan 
started her college life off with a whirl this fall reigning 
as Welcome Week Queen (and would you believe, we 
actually had her scheduled as our Nov. Pinup before 
she was a contestant). This 17-year-old blue eyed Fresh
man stands 5' 7" tall, has brown hair, and weighs 122 
pounds. She is a journalism major but hopes to work in 
Public Relations after she graduates. 

As an active young model, Joan won a trip to New 
York on a fashion scholarship and has modeled for TV 
at the Teen Fair. She is presently teaching a charm 
course for young teen girls at a downtown department 
store. 

Although her schedule keeps her busy, Joan finds time 
for her hobbies such as sewing, ice skating, and looking 
forward to trying skiing for the first time this year (you 
handsome young engineers better hit the practice slopes) . 
When Joan was asked if she liked engineers she replied 
"of course", although she made the comment that she 
likes "happy" boys. 
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Back in the March 1957 Technolog, Eugene Dushek, in re
sponse to the apathy of engineers, offered his solution, which 
he called the "Battle Hymn of the Institute." In the belief 
that he was correct the Minnesota T echnolog here reprints 
his article. 

I have noticed during my last eight years as a profes
sional junior, a declining esprit de corps among engi
neering students. I devoted my every wakened hour 
during winter quarter towards· the analysis ·and solution 
of this grievous problem and I concluded that this· in
creased apathy is due. to the lack of a rousing engineer's 
song. 

How morale building it would be to have a lusty song 
we could burst forth with as we are dragged to the whip
ping post and whipped into a frenzy for turning in a 
lab repmt a day .late. 

How inspiring it would be if we had a golden song to 
sing . as we burn· down the entire St. Paul campus in a 
spirit of friendly rivalry and then roast . foresters over 
the glowing embers. 
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Let us lift our glasses and give rise to rmtsing 
cheers, 

Salute a strange humanity, the noble engineers. 
Let us give the college motto and a great 

tumultuous yell, 
'V e' re not so very smart but we try like hell. 

We'll build airplanes that taxi with a speed 
approaching sound, 

But they'll probably be too heavy to ever leave 
the ground. 

Our planes look good on paper but they never 
fly so well, 

We're not so very smart but we try like hell. 

The voltages we generate will neve1· win your 
praises, 

They will fluctuate from day to day and have 
too many phases. 

Our volts look good on paper but they neve1· 
work so well, 

We're not so very smart but we try like hell. 

How encouraging it would be ifwe had a bawdy· song 
to gasp out as we are stoned to. death by· disgruntled 
C.L.A. students whilestandingi!lthe C.L.A.·tally line. 

How quaint it would be if we had ~ tender song to 
sing. as. we vvalk arm . in. arm, . six abreast, .·down to . the 
halls, kicking everyone we see who doesp't carry a slide 
rule. 

How appropriate 1t would be. ifwe h~d a swan· song 
we could burst forth with cluring final exams as we slash 
our wrists to the very m,arrow ofthe bone with the cunor 
glas~ from our slide xules. 

Yes, 1 have decided we ne~cl a so~9 a.ndT have taken 
it. upon myself to·. write·. a few lyrics for it. I am ]10W 

living in hope some musical genius. will supply the 
proper music~ 

\V e'll build bridges that will buckle and build
ings which will fall, 

And build mighty dams of concrete where no 
wate1· flows at all. 

We will live in mass confusion, our thoughts 
will be pell-mell, 

We're not so very S1nart but we try like hell. 

"'\11 e will build a great reactor which will stop 
the atom cold, 

Then blow the thing to pieces changing com
mon lead to gold. 

Alchemistic engineering doesn t seem. to work 
too well, 

\Ve're not so very smart but we try like hell. 

Abolish all of nature's laws; they only make us 
think. 

VVho wants to fight with formulas when there 
is booze to drink. 

That's the only kind of engineering which we 
all do well, 

\V e' re not so very S1nart but we drink like hell. 

MINNESOTA TECHNOLOG 
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' concemp; 

Instant auto stereo! 

Imagine having the beautiful sound of stereo right in your own 
automobile. 

Why not? You can. 

Push, click, as quick as that, instant auto stereo. From Motorola 
-you have exactly the music you want, exactly when you want 
it, at your fingertips. You can listen to a special concert, hear 
your favorite pop orchestra, ballad, bop, or a Mexican brass 
band. One tape plays eight tracks of uninterrupted stereo
phonic music ... up to 80 minutes of beautiful sound you've 
selected. 

And down the road a bit- educational tapes, language study 
tapes, and special tape entertainment prepared for the kids. 
Salesmen or doctors can listen to new product information. 
Executives can keep current with the latest business reports. 
A whole new dimension in automotive sounds. 

More so than ever before, the automobile is becoming 
equipped like your home. Motorola engineers have designed 
and built AM radio, FM radio, push-button radio, and Vibra
sonic radio. Now, a high-quality, hi-fi stereo tape player for the 
brilliance of three-dimensional sound, already offered by Ford 
Motor Company as optional factory or dealer installed 
equipment. 

Tape players, radio, stereo ... or Apollo Space Shot, 2-way 
mobile radio, and integrated circuits-Motorola sophisticated 
engineering plays a role. 

From highway to home-lab to launch site-Motorola elec
tronics engineering brings exciting futures to your fingertips. 

TRUST THIS EMBLEM WHEREVER YOU FIND IT 
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edited by DANIEL KEHRBERG 

Introduction: Is it true that Repunzel was the first 
editor of the "Ivory Tower?" And, that she spent all 
day under the dryer? And, that she just told the Board 
of Pub where to go? And they were already there? 
Well, we asked the current "Ivory Tower" staff. Their 
answer: "Our associate editor will meet your associate 
editor on the Mall at dawn. Bring a second." 

As the Thanksgiving season draws near, everyone 
should step back and count his blessings. Well, then, 
ask your math instructor to help you. We take another 
step back and reflect on how much better things might 
have been if Plymouth Rock had landed on the Pil
grims. We take another step back and trip over our 
shoelaces. Do you remember the school plays about 
The First Thanksgiving we all gave in grade school? 
I had a small part in one-1 was the guy who wired 
ahead for reservations. 

Let's take one more look back-and see how it 
really happened. 

It all started when the Pilgrims arrived at Massa
chusetts and found they had no place to stay. The 
wily Indians offered their unsuspecting guests New 
York, and the Pilgrims agreed to buy it for $24. The 
Indians, who were quite pleased with this turn of 
events, having expected to shell out themselves, read
ily accepted the offer. When the Pilgrims saw what 
they had purchased, they begged the Indians to take it 
back, but the Indians were too smart and held the 
white man to his bargain, and, when it was all over, 
took Oklahoma instead. 

Well, sir, the Pilgrims were not about to be done 
in that easily! They decided to get the Indians drunk 
and make them take back the deal then. They invited 
all the Indians and the rest of the Pilgrims to a big 
picnic. They decided to call the event 14Thanksgiving" 
in anticipation of dumping New York back on the 
Indians. The settlers offered to bring the turkey, but 
the Indians outdid them again by crossing a turkey 
with a kangaroo to get a turkey that could be stuffed 
from the outside. So the Pilgrims had to buy the 

beer and pretzels, which were far more expensive. 
The Pilgrims lost big that day. 

On the day of the picnic, everyone ate and drank 
and made merry. Soon the drunken Pilgrims ap
proached the drunken Indians with their proposal, but 
the fast-talking Indians were experienced in this sort 
of thing, having outsmarted the Vikings in Minnesota 
a decade earlier. They soon turned the tables and 
tricked the white men into taking Pennsylvania and 
Connecticut off their hands. 

Not until the next day did the hung-over settlers 
realize what a dismal failure the picnic had been. But 
they were determined to try again, and again, if neces
sary, until they won out. 

Ridkulous, you say? W'ell, maybe a little, but re
member that New York harbor wasn't formed until 
the next year when twenty cases of the Pilgrims' beer 
got warm and exploded. 

As an old Indian once said to me, 'Thanksgiving 
isn't such a big thing. You eat one day and a week later 
you're hungry again." 

oa of 
You probably wonder what politicians do when 

they're not running for office? Well, they're sitting on 
their ditty boxes waiting for the white backlash to 
subside, trying to get their son a draft deferment, and 
raking in the profits from $100-a-plate dinners. 

That is pretty much the current situation with the 
Democrats looking forward to 1972 and Bobby Ken
nedy, while the Republicans are looking back to 1928 
and Herbert Hoover. Lyndon Johnson continues to be 
President amid inflation, war, medicare, and other 
disasters. 

To give you the lowdown on 1968, the Log's Log 
has commissioned the well known polling outfit, the 
"Literary Digest," to survey the major races: Richard 
Nixon, loser in 1960 and 1962, goes for number three 
in '68. On the Democratic side, Hubert Humphrey will 
dump Lyndon Johnson and gain the convention's en
dorsement, while Lyndon goes on to defeat Hum
phrey in the primary. 

MINNESOTA TECHNOLOG 



In the key Senate races we find the doves losing 
to the hawks in four straight, while in the House not 
a creature is stirring. 

Let Eat Cake! 
Dear Citizen: 

This form is being provided for use if you have 
reason to feel you can qualify for a Government Pov
erty Grant. May we ask that you CAREFULLY STUDY 
THE IMPORTANT QUESTIONS on this sheet and an
swer them to the best of your ability. If it can be 
determined that you qualify as a povert, then a GOV
ERNMENT REPRESENTATIVE will call on you to de
termine the amount of money you need. 

1. Do you eat as well as some of your neighbors? 
YES NO 

2. Do you know of other people who have more 
than you? YES NO 

3. Do you need more money? YES NO 
4. Do you find it difficult to pay monthly bills? 

YES NO 
5. Do you know of any other reason why you should 

not be able to qualify for a Government Poverty 
Grant? YES NO 

Please sign or place your mark in the place below: 
Name ............................ . 
Address .......................... . 

In order to assist you with the above questions and 
to help you qualify for a Government Poverty Grant, 
we submit the following suggestions: 

1. Questions number one (1) and five (5) should 
be "NO". 

2. Questions number two (2), three (3) and four (4) 
should be answered "YES". 

Please complete this questionnaire and mail in the 
enclosed envelope which has had the postage paid by 
the taxpayers. 

SPECIAL BONUS OFFER 

Do you know of three friends whom you think can 
qualify for a Poverty Grant? If so, please send in their 
names and addresses and when these people qualify, 
we will send you a special bonus of $1,000.00. 

e 
The Log's Log recently took it upon itself to champ

ion losing causes and fads that never catch and reach 
popularity. After all, this is what the Log's Log itself is. 

One such fad that never caught on was the Ar
menian Radio jokes. Like the Elephant jokes (of the 
last generation) or the Polack jokes of recent vintage, 
the Armenian Radio jokes fell under that disgusting 
category of uGood Clean Fun." Yet, we are at a loss to 
explain why these Armenian Radio jokes never caught, 
especially since our campus is the bastion of clean, 
fun-loving people in the United States. 

The publicity agents for the Armenian Radio jokes 
have assured us that the only reason for the failure 
of their jokes was lack of publicity (they could not 
afford one of the big campaigns which the Elephants 
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and Polacks used to rocket themselves to fame). So, 
in the interest of pioneering a lost cause, we present 
the only two Armenian Radio jokes in captivity: 

1) Somebody calls up Armenian Radio and asks if 
there will be a third world war. 

Armenian Radio says no, there will be no third 
world war, but the struggle for peace will be so fierce, 
nobody will be left alive. 

2) Somebody calls up Armenian Radio and asks 
what's the most ancient and beautiful city in the world. 

Arme~ian Radio says Yerevan, the capital of Ar
menia, 1s the most ancient and beautiful city in the 
world. 

The caller then asks how long it would take before 
the most ancient and beautiful city in the world would 
be destroyed by an atomic war. 

Armenian Radio goes off the air. 
Afte.n ten minutes, it resumes broadcasting and says 

that Krev, the capital of the Ukraine, is also a most 
ancient and beautiful city. 

0 
t t 

Cl a 
Every year at this time, the President declares a 

holiday of national thanksgiving. Isn't that nice of him? 
But what is the history of Thanksgiving? It originally 
started when the Indians sold Manhatten Island to the 
Bobby Kennedy for President Committee for the right 
to appear on all the nickels. 

Speaking of Bobby Kennedy, we have quite a shock 
for the junior senator from New York. The world is 
going to end in 1972. (We have an inside tip.) We 
realize that this will be news to most of you and may 
cause some disbelief, but we cannot tell a lie. May 
a cherry-tree fall upon our heads if this is not a fact. 
As for Bobby Kennedy and his chances in 1972?
that brings us to Bobby's crisis for this month: What 
am I going to do with all my Bobby Kennedy quarters? 

Nov. 15-30 
18-President of AIChE transforms lead into lead 

oxide. 
19-Tyrone Guthrie Company dedicates their perform

ance of Spencer's "The Faerie Queen" to the 
"Ivory Tower." 

20-Pianned Parenthood Night. 
24-Christmas Decorations Are Put Up Day. 
27-Dean Williamson stubs his toe on a ping pong 

ball Day. 
30-Become addicted to Ex-lax Day. 

Dec. 1-15 
1-Become an a "Go-Go-Boy" Day. 
5-1 nternationa I Brotherhood of Werewolves post

pone their annual convention because of an 
eclipse of the moon. 

9-U of M Pam Pan girls perform before the Crowned 
Heads of Europe, but, unfortunately, not their 
bodies. 

12-The Underbeats and T.C. and the Atlantics have 
a battle of the bands, leaving six killed and 
twenty-four wounded. 

15-25th Anniversary of the U of M medical school's 
development of fee-splitting. 

Conclusion: Why won't the "Ivory Tower" ever fight 
back? It's because they're wrong, and they know it. 
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Why did Bendix, a billion dollar Corporation, re ... 
nowned for engineering success in aerospace, automotive, 
industrial, automation and electronics fields select Iowa to 
locate a highly technical Aerospace Division? 

1.. To provide challenging opportunities in Iowa for the 
abundant supply of engineers and scientists graduating from 
Mid-western schools each year. 

2 .. To take advantage of the wholesome living conditions 
and exceptional cultural and educational environment for 
its employees. 

3 .. To help the Mid-west become part of the space age by 
participating with l3endix in all major U.S. space programs. 

4. To take advantage of the industrial progressiveness and 
growth opportunities in the state. 

These are some of the reasons Bendix selected Davenport, 
Iowa, in the heart of the nation and close to major Universi .. 
ties. They are also some of the reasons you will like working 
for Bendix Pioneer-Central Division. 

Pioneer-Central is engaged in the development and manu
facture of precision flight instruments, oxygen systems, fuel 
measuring systems, frequency standards, emergency sur
vival systems, propellant control systems and ultrasonic 
cleaning and decontamination equipment. 

Find out more about engineering opportunities before and 
after graduation by contacting your placement office for a 
campus interview or by returning the coupon below. 

r-------------------, I TECHNICAL EMPLOYMENT MANAGER I 
I BENDIX PIONEER-CENTRAL DIVISION I 

:Name : 

1 Class Degree Expected 1 
I Address I 
I I 
I City I 
~~ I 

~-------------------~ 

BENDIX CORPORATION· DAVENPORT, IOWA 
An Equal Opportunity Employer 
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It's a good system if you like it 

There are slots. 
Slots need people to fill them. 
Someone exists who was born and educated to fill 
each slot. 
Find him. Drop him in. Tell him how lucky he is. 
Look in once in a while to make sure he stiH fits 
his slot. 

This orderly concept has much to commend it, plus one fault: 
some of the people most worth finding don't like it. Some very 
fine employers have not yet discovered the fault. Jt is not up to 
us to point it out to them. Luckily for us, we needn't be so 
tightly bound to the slot system. 

We can offer choice. A certain combination of the factors 
diversification, size, centralization, and corporate philosophy 
makes it feasible to offer so much choice. 

Choice at the outset. Choice later on. Choice between quiet 
persistence and the bold risks of the insistent innovator. Choice 
between theory and practice. Choice between work in the 
North and South. Choice between work wanted by the govern
ment and work wanted directly by families, by business, by 
education, by medicine, by science. To the extent that the slot 
idea helps channel choice we use it, of course. 

A corporation such as this is one means of coordinating the 
strength of large numbers of effective persons. You may feel 
that in the years ahead this type of organization must change. 
You may feel that it must not change. Either way, to get a 
chance to steer you have to come on board. 

Advice to electrical engineers, mechanical engineers, chemical engi
neers, chemists, and physicists- still on carnpus or as much as ten 
years past the academic procession: while one starts by filling a slot, it 
soon proves more fun to make one. No detailed list of openings ap
pended herewith. Next week it would be diff'erent. G. C. Durkin is 
Director ofBusiness and Technical Personnel, Eastman Kodak Com
pany, Rochester, N. Y. 14650. 
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Contact your Placement Officer or write: 
D. E. Irwin, General Electric Company, 
Section 699-18, Schenectady, N. Y. 12305. 

EL EL II II II 

... new concepts and products 

... new facilities and processes 

... new applications and markets 

... in your technical career with General Electric 

'Progres$ Is Our Mosf lmporl,;mf Protlue:l 

GENERAL ELECTRIC 
AN EQUAL OPPORTUNITY EMPLOYER 





Go Westinghouse, 
';:oung Man' Amodernfablewith ..I_ ( l!lD technical overtones. 

There once was a college senior 
named Arthur King who more 
than anything wanted to pur-
sue a course of excellence in life. 

But which course? Should 
he go into government 
work, or enlist in a protest 
n1ovemen t, or go on to 
graduate school, or join a 

small company, or ... 
Even Dr. ·Merlin, an ec-

centric professor, who'd 
been like a father to Arthur, 

was stumped for an 
answer. 

Then Arthur met 
l\1Ir. Greeley, the re~ 

cruiter from \Vesting
house. 
l\1r. Greeley was a 

kindly man with a warm 
smile, and he explained that, by joining forces at 'Nesting
house with other young men of the realm, Arthur could 
spearhead dforts to combat the evils of the world. 

Mr. Greeley urged Arthur: 
"Go \Vestinghouse, young man." 
And Arthur did. 
He elected to join the Industrial 

Group, one of six large operating 
organizations within \Vesting
house.* 

Arthur's first assignment: help 
develop a process computer sys
tem that would completely auto
mate a big steel mill in a small 
European country. 

The project was a decided suc-
cess, providing the economy of 
the little nation with a much
needed shot in the arm. 

Though a grateful citi
zenry wan ted to reward 
young Arthur, he modestly 
singled out as more deserving 
his friend and colleague Val, a 
prince of an engineer. 

Val was already renowned for 
his part in helping develop the 
famous \Vestinghouse materials 
handling systems-including fully 
automated refuse reclamation sys-
tems, ship to shore and other bulk 
handling, and computer-controlled 
warehouses. 

Back in the states only a few 
hours, Arthur and Val, along with 
a determined band of project engi
neers, were given another special 

assignment- this one by a 
large city in the South. The 
mayor and his councilors 
wan ted to transport people 
more efll.ciently in and around 
a futuristic new international 
airport. The advanced con
cept was designed to reduce 
the walking distance of pas
sengers between the planes and 
the air terminal. Officials 
asked pointedly for Arthur's 
group to help develop this 
transportation system. 

l\'lany were the nights that 
Arthur and his men worked 'round a table 
strewn \\'ith blueprints and calculations. 

It was bard \Vork, but it was good work. 
Finally the day arrived for the unveiling of 

this Skybus ... a series of sleek, ultramodern 
passenger cars riding on rubber wheels and com
puter-controlled to accommodate the thousands 
of passengers entering and leaving the greater 
metropolitan area airport. 

At dedication ceremonies. the mayor not only 
gave \Vestinghouse the keys to the city. He also 
gave to Arthur the hand or his fair maiden daughter, 
Guinevere. \Varm-hearted young Guinevere was also tech
nically oriented and had served as a consulting engineer 
\Vith her father's planning commission. 

Guinevere made plans to work at the 'vVestinghouse 
Standard Control Division where a complete line of 
electrical distribution equipment-bus duct, breakers, 
circuit devices, motor controls-is manufactured. In
cidcntallv, women arc welcome at 'vVestinghouse, an 
equal opportunity emplo\TL 

'l"ogetlwr, Arthur and Guinevere 
helped coordinate the increasing 
number or \Vcstinghouse turnkey 
projects being applied to the cities 
of America, obtaining in the 
process their fair share of the 
coin of the realm. 

And they lived happily ever 
after. 

MORAL: Bv joining 
TJ 'estinghouse, you too can 
slay the dragons that beY! 
modern society, and, in corn
j){Jn_v lcit!t other .\·tout hearts, 
ll'in yoursdf a fair maidm. 

You can be sure if it's Westinghouse 

For further information, contact the l\1 r. Greeley 
who'll be visiting your campus in weeks to come or 
\\'rite: L. H. Noggle, \Vcstinghouse Education Center, 
Pittsburgh, Pennsylvania 15221. 

*Westinghouse is looking for bright young men and women for these widely varied operating groups: Consumer Products I 
Industrial I Construction I Electronic Components & Specialty Products I Atomic, Defense & Space I Electric Utility 



Eareer an Your ind? 

Think Future. Think Celanese. If you're ambitious, flexible, 
and imaginative-and if you're well trained in chemistry, 
chemical or mechanical engineering, physics, marketing 
or accounting-you're our man. 

Why Celanese? You'll be working for a company that's grow
ing fast-and "plans" to keep growing. 1965 sales rose 
more than 25% to about $900 million. Our future "planned" 
growth depends on our ability to attract top-notch people 
who have the drive and desire to aim for that second billion. 
What makes you tick? Responsibility. Authority. Profes
sional Recognition. Financial Reward. We know of no other 

December. 1966 

company better able, or more disposed, to satisfy these 
needs. Working with Celanese, you'll have the chance to 
grow and broaden quickly. 

Sound good? If you feel you can perform in our demanding 
environment, it should. Discuss us with your faculty and 
Placement Office now, then plan to see our representative 
when he is on your campus-regardless of 
your military commitments. Or write to: John 
B. Kuhn, Manager of University Recruitment, 
Celanese Corporation, 522 Fifth Avenue, 
New York, New York 10036. CELANESE 

ANI EOUAl OPPORTUNITY EMPLOYER 
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tt nti • Chemical Engineers, Mechanical Engineers, 
Electrical Engineers, Civil Engineers .••. 

Don't fail to pick up a copy of the brochure shown above, at your college placement 
office. See the many career openings we have to offer, almost anywhere in the country. 
Learn about the many opportunities awaiting you in engineering, production, mark
eting and research with us. See how you can contribute to the community and to 
important industrial developments, and also how you can advance rapidly and re
wardingly with ability and application. We are one of the nation's leading diversified 
chemical companies, making over 2500 products such as plastics, resins, fibers, 
pharmaceuticals and chemicals for a wide range of consumer industries. 

Sign up for an interview with our representative when he visits your campus. He has 
much to tell you about building a successful and satisfying career with Rohm and Haas. 

Interview Date: February 23-24 

PHILADELPHIA, PENNSYLVANIA 19105 

an equal opportunity employer (M & F) 

MINNESOTA TECHNOLOG 



ho says your only future at 
International Harvester vvill be 

in farm equipment? 
This snorkel-equipped fire-fighter is only one of hundreds of different trucks made by International, world's 
largest producer of heavy-duty trucks. We're also a leader in construction equipment. Our farm equipment busi
ness is at an all-time high. We're an important steel maker, too. We even make marine engines. And we're rapidly 
expanding our aerospace side. 

When you choose a career with International Harvester, you choose a career in POWER. Providing mechanical 
power for everything from high-speed tractors to helicopters is our business. A two-billion-dollar-a-year busi
ness. Because we make so many different mechanical power products, we need a variety of engineering talent. 
Especially mechanical, industrial, agricultural, metallurgical, general and civil engineers. We offer you an ideal 
combination of opportunity, responsibility and individual treatment. There's plenty of room for you to grow at I H. 

International Harvester puts power in your hands 

December, 1966 

Interested? Contact your Placement Officer to see an IH representative when 
he visits your campus. Or write directly to Supervisor of College Relations, 

International Harvester, 401 North Michigan Avenue, Chicago, Illinois 60611. 
AN EQUAL OPPORTUNITY EMPLOYER 
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Here's a close-up of our new $5,000,000 facility here, cloistered, nourished and encouraged. Our 
called Timken Research. engineers and metallurgists work on product 

We expect great ideas to come out of this bu i I ding. development and equipment development. They 
It's located outside Canton, Ohio, about have one aim: to produce Timken® bearings, 

ten miles from our headquarters and main Timken steel and Timken rock bits that will 
plant QUALITY TURNS ON deliv~r even lon~er ~ife at lower 

Tim ken Research is one of the ® cost 1 n more appl1cat10ns. 
largest research and development The Timken Roller Bearing 
centers in the bearing industry. Company, Canton, Ohio. Manu-
Here we match up tough prob· facturers of Tapered Roller 
lems and inquisitive people. Bearings, Fine Alloy Steel and 

Applied research flourishes Removable Rock Bits. 
An Equal Opportunity Employer 

Timken bearings sold in 116 countries, manufactured in Australia, Brazil, Canada, England, France, South Africa and U.S.A. 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu· 
dents, educators, and professionals with distinction. 
Ill Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

Ill Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! Ill Repeat and re· 
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa· 
per. Introduce your students to it today. 11 Write now 
for Clearprint samples, sizes, and prices. 

MINNESOTA TECHNOLOG 
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Now tiny glass devices can do what complex electromechani
cal systems can't. Control the power of a locomotive without 
the use of moving parts. And without breakdowns due to short 
circuits, wear, heat deterioration and shock. Ask New York 
Central. 

These devices channel a small volume of fluid (air, gas or 
liquid) under low pressure so that it activates a much more 
powerful jet of fluid. This in turn helps control the massive 
equipment which regulates the locomotive's speed and power. 

Fluid devices are finding increasing use as machine and 
process controls and in computer logic sections. Corning pro
duces fluidic devices from its unique FOTOCERAM® photo
sensitive glass-ceramic, which allows extremely accurate chem
ical machining. 

December, 1966 
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Today, glass can be made six times stronger than steel. Or as 
soft as silk. It can bend or not bend. Break or not break. Melt 
or not melt. It can be molded, cast, machined, drawn and 
pressed. It possesses more capabilities than any other material. 

For solutions to their materials problems, industry and gov
ernment are coming to Corning. Because Corning is the glass
master. It's a broad, international company, with one of the 
most daring, expert and imaginative research and engineering 
staffs in the world. Plus a marketing principle that commits 
them to developing products only in areas where a need exists 
and no product does. 

Young engineers seeking challenge, opportunity and ad
vancement are invited to write to Career Development Man
ager, Corning Glass Works, Corning, New York. 

I 
CORNING GLASS WORKS 
AN EQUAL-OPPORTUNITY EMPLOYER 
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It has come to our attention that there are several misconceptions about I.T. 
girls which should be clarified. In the first place there are more than ten or 
twelve of us in I.T. The basic opinion of these "ten or twelve", if there is any 
opinion at all, is rather low. The I.T. girl is (from the LT. male's point of view) 
"plain, unfeminine, drab, and doughty." She is naturally extremely intelligent
to the point that she is conversationally dull. She has no concern about her 
personal appearance so naturally she wears blue jeans and a sweatshirt to school. 

Why is she in I.T.? The freshman girl is in LT. to find a husband, of course. 
( vVhere else but in LT. can one catch a broad-minded, truly interesting male?) 
If, by some strange happening, a girl lasts through her freshman year in LT., she 
must remain in LT. to prove her ability to compete in a "man's world." She can't 
possibly be interested in her major: she is just too stubborn to change to a 
"more suitable" major. Because of these "facts" we are treated as intruders. 

But we are tired of being called "dogs", tired of being thought of as 200 lb. 
shot-putters in skirts. vVe are not ugly and we are not desperate for male com
pany, and we don't sit at home every night pounding the books 'til 3 a.m. vVe're 
girls, though we're not surprised you haven't noticed-most LT. males don't 
know a female when they see one. 

It is important that we be recognized: we can't go on being ignored. ( Recogni
tion, in some form, is a basic human need.) We propose a union of LT. girls with 
the purpose of furthering our cause-recognition that we are girls and that we 
are in I.T. because we want an LT. education, not a husband. 

Jan Schwarz, M.E. '69, Karen Schulte, Physics '66, Joanne Warner, Math '69 

Peter Blomberg's comments upon the deficiencies of mathematics professors 
bring to mind another problem that faces the Department of Mathematics today. 
That problem is having a required freshman math course. Now and then across 
the country cries go up about college freshman English courses. People proclaim 
that these courses are useless and should be made elective. English courses 
become the bone of contention for anyone with an axe to grind. 

Freshman math is headed in the same direction. 
In years to come students will arrive at the University better and better pre

pared mathematically. Today math courses are review for most of the first 
quarter, and, without change, this situation will get worse. The results of ex
perimental programs such as S.M.S.G. are just becoming apparent, and students 
who have been through these are getting less and less out of freshman math. In 
the future when the results of the Greater Cleveland study and the S.R.A. pro
grams are apparent, as well as the results derived from the updating of other high 
school texts, the freshman math courses are going to be worthless to the student. 

The future for freshman mathematics can be bleak. The department here at 
the University can rest on its laurals. An excellent preservation of the status quo 
can take place. And the results will be that freshman math becomes another 
freshman English. 

On the other hand, the future can be bright. The continued, yearly revising 
and updating of the program offered is the place to start. In addition, different 
levels of courses could be offered, placement being decided by one's perfmmance 
on the mathematics test. Classes should shift away from "problem solving", and 
theory and interesting sidelights should be covered in class. 

There is room for improvement in the mathematics department, and the time 
is right for reform. The question now is, is the departm.ent capable of doing it? 
I hope so. 

Alec Mclaren, Arch '71 

This page is open to any I.T. student, faculty member, or any other party who 
is interested in a better I.T., who has either constructive criticism or praise of 
the Institute of Technology, its policies or its students. Editorials must be 
signed and should be 100-500 words in length. Address them to: Minnesota 
Technolog, Rm. 2, M.E. Building, and drop them in any Campus Mail box. 

-The Editors 
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p tu iti t n 
in mining and metallurgy here and abroad, at Anaconda American Brass Co., 
Anaconda Wire & Cable Co .. , and Anaconda Aluminum Co. 

Looking inside 
the earth for metals 
The legendary prospector trudging on 
foot through the wilderness scours the 
surface of the earth-with luck gets a 
hint of treasure inside through an out
cropping of ore. But not all ore bodies 
come near the surface. And pressures 
to find more metals for the needs of 
growing populations are so great we 
can't wait for infrequent bonanzas. 
Modern mineral exploration must have 
"eyes" that see under the earth's sur
face. Anaconda's program is based on 
an ever greater understanding of the 
distribution of elements in the earth's 
crust and the processes by which they 
are concentrated into ore deposits. 
Geology and geological research are 
thus "eyes" that help outline broad 
areas of potential mineralization. 
Gradually, the search is narrowed to 
smaller target areas through scientific 
application of geological, geophysical, 
geochemical techniques and other tools 
that are additional "eyes" for modern 
prospecting. 
Then these target areas must be tested 
and evaluated in the light of experience 
and the critical and significant features 
commonly associated with ore-forming 
processes. The three-dimensional geo
logical model shown below was pre
pared to help Anaconda geologists look 
under the earth's crust at a later stage 
in this process of evaluation. 
Anaconda is a pioneer in the applica
tion of geology to mining and explora
tion. And it is intensifying and enlarg
ing its program of laboratory and field 
research at geological headquarters 
throughout the hemisphere. This opens 
broad new job opportunities in all 
areas of earth sciences for geophysi
cists, geochemists, geological engineers, 
chemical engineers, physicists, and 
metallurgists. 
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Anaconda settles an 
old argument 
The Statue of Liberty is one of the fin
est examples of natural patina in the 
world. And for years experts have 
argued whether this patina is basic cop
per sulfate or basic copper carbonate. 
Some felt there should also be a good 
percentage of chloride salts because of 
the salty atmosphere whipped up by 
the winds from the bay. 
Anaconda spoiled all the fun by offer
ing to get the answer. With the per
mission of the statue's custodians, met
allurgists from the Research and Tech
nical Center of Anaconda American 
Brass obtained adequate samples and 
made an extensive analysis. 

The talents and skills of techniG 
cally qualified men and women 
will always be needed by 
Anaconda in important positions 
in exploration, mining, extrac
tive metallurgy, manufacturing, 
scientific research, sales, and ad
ministration. 
If you would like more informa
tion about Anaconda or wish to 
apply for employment, write to: 
Director of Personnel, The 
Anaconda Company, 25 Broad
way, N.Y., N.Y. 10004. 
An Equal Opportunity Employer 

Results of X-ray diffraction, semi
micro chemical, and wet chemical proc
esses proved a predominance of cop
per sulfate. This is easily explained by 
the high estimate tonnage of sulfur
bearing acids produced in New York's 
atmosphere every day-and by the dif
ference between the free energies of 
formation of copper chloride and cop
per sulfate. 
Basic copper chloride content was less 
than five per cent. And basic carbon
ates are virtually absent because they 

can't survive in the acid environment. 
This pleasant little side trip was by no 
means unrelated to the regular work of 
the Anaconda research teams. They are 
concerned with everything that hap
pens to copper metals-and all the com
binations of useful properties they can 
supply. They work on new finishes for 
copper metals and on industrial corro
sion problems. They develop new 
alloys to meet new needs. They pursue 
pure research. 
Anaconda's research and development 
are key factors in expanding copper's 
role in a rapidly advancing technology. 
It is opening new opportunities for col
lege graduates at Anaconda American 
Brass in all fields of engineering, in 
business administration and sales. 

Cable to feed our growing, 
power-hungry cities 
Our big cities keep getting bigger. They 
need much more electric power every 
year, in big concentrated chunks of 
load. And generator output must be 
carried at high voltage to these new 
load centers. 
You can't string the transmission lines 
down such places as Broadway, or 
across 42nd St. So you dig-carry the 
power in the already crowded space 
under busy city streets. 
Anaconda, anticipating this need, built 
the best equipped high-voltage research 
laboratory in the cable business (see 
below) -and used it to develop the 
345,000-volt cable now actually in use. 
And now, Anaconda Wire & Cable Co. 
is busy working on plans to satisfy 
power needs of tomorrow's cities. 
Anaconda produces wire and cable not 
only for the utility industry, but also 
for modern communication systems, 

telephone and CATV; and for count
less applications in building and indus
try. Constant engineering investigation 
at the Company's four research centers 
is opening new frontiers of knowledge 
in wire and cable technology-new op
portunities for engineering graduates. 

66124 
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by RODGER WHIPPLE 

Dr. John H. Park, Jr., Electrical Engineering Associate 
professor, was born in vVashington, D. C., in 1932. He 
graduated from the University of Maryland in 1954, re
ceiving a Bachelor of Science degree. After graduation 
from Maryland, he went to Johns Hopkins University and 

DR. JOHN H. PARK, JR. 

received his master degree in 1957. He remained there 
working at the Radiation Laboratory and received his 
Ph.D. in 1960. 

Dr. Park advises undergraduate students interested in 
becoming a college professor to get a good foundation 
in the fundamentals of his major. He further feels that 
having intuitive sense for the subject is important, and 
the only way to get this intuition is to solve problems. 
He also said that a Ph.D. is mandatory for a professor
ship. 

Dr. Park believes that the present undergraduate cur
riculum is much better because it has moved from a clas
sical engineering to a scientific education. He also thinks 
that additional liberal arts courses would be too much 
for the students with the present technical credit load. 
A change that Dr. Park would like to see in courses is 
an emphasis on applications and implications. He says 
that the fascinating part of enginee1·ing is its tie to the 
real world, but its instruction gets bogged down in math
ematics. In other words, he feels that the student is too 
concerned with memorizing formulas and plugging in 
values instead of being able to see the overall picture 
and understand the principles. 
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Mr. Leonard Parker, Assistant professor in Architect
ure, was born in 1923 at Warsaw, Poland. He received 
his Bachelor of Architecture from Minnesota in 1948, and 
his master's degree from M.I.T. in 1950. In addition to 
teaching at the university, he also is the head of his 
own architecture firm which, at the present time, is 
working on a housing project for the elderly and a com
mercial housing complex for Duluth. He calls housing the 
most critical of building types, because it is the key to 
the problem of the cities. He feels he is a more effective 
teacher because of this continuing practical experience. 
Mr. Parker thinks that in the next ten years, there will 
be and is, even now, a nationwide awareness· of the arch
itect. The architect is expanding his horizons to deal 
with the problems of the city as a whole. In conjunction 
with this, the architecture instructors are trying to make 

MR. LEONARD PARKER 

the students aware of this expanded role. In addition, 
the students are getting a much larger scope of planning. 
His studio group is working on a problem entitled, «A 
City: Alternatives for its Growth." Mr. Parker believes 
this can be done because the architecture student of to
day is much more sophisticated and motivated than the 
students of the past. 
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Last yea:r,t ousands of law ers, 
accountants 1 engineers 1 doctors and 
went back to college .. 

mm 

USII1eSSIDen 

d not just fort e foot all 
We'd like to clear up what appears to 
be a misunderstanding. It is somewhat 
popular on campus to decry a business 
career on the grounds that you stop 
learning once you start working for 
Cliche Nuts & Bolts. 

That idea is groundless. 
·We can't speak for Cliche, but we 

can for ourselves- Western Electric, 
the manufacturing and supply unit of 
the Bell System. 6 out of 10 college 
graduates who have joined us over the 
past 10 years, for example, have con
tinued their higher education. 

How're these for openers: 
W.E.'s Tuition Refund Plan lets 
employees pursue degrees while 

December, 1966 

working for us. Over 6 thousand 
have attended schools in 41 states 
under this plan. We refund more 
than $1 million in tuition costs 
to employees a year. 
To name another program: ad
vanced engineering study, under 
the direction of Lehigh Univer
sity, is conducted at our Engi
neering Research Center in 
Princeton, N.J. Selected employ
ees are sent there from all over 
the country for a year's concen
trated study leading to a master's 
degree. 
You get the idea. We're for more 

learning in our business. After all. 

Western Electric doesn't make buggy 
whips. We make advanced communi
cations equipment. And the Bell tele
phone network will need even more 
sophisticated devices by the time your 
fifth reunion rolls around. The state of 
the art, never static, is where the action is. 

At Western Electric, what's happen
ing is the excitement and satisfaction 
of continued doing and learning. If this 
happens to appeal to you, no matter 
what degree you're aiming for, check 
us out. And grab a piece of the action. 

Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
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by ANTHONY G. ATHOS 
Assistant Dean 
Harvard University Graduate School of Business Administration 

It has become increasingly recog
nized that the first year on the job 
for college graduates is often a dis
couraging, cold-shower introduction 
to the "real world." It has become 
increasingly accepted that this shock 
is necessary and unavoidable, even 
if one of its not-so-hidden costs is a 
high level of early turnover. Business
men seem to chalk it up to the under
graduate's immaturity and, while at
tempting to do their best by their re
cent hires, they seem also to shrug
ingly tolerate the situation, since 
there appears to be nothing to be 
done that would help-except wait 
until young men get a little older. 

The difficulty in dealing with this 
problem may be the result of a de
sire to achieve the solution (prefer
ably a simple one) and a reluctance 
to conceive of the problem as ad
mittedly complex, but nonetheless un
derstandable. The author's view is 
that some distance remains to be 
covered before the complexity of the 
problem itself will be grasped but 
that "solution" will come with com
prehension of the problem. 

This article offers a somewhat 
different and specific, yet partial, de
scription of the problem and then 
suggests some tentative actions that 
might be useful. The major purpose, 
however, is to attempt a clarification 
of the problem. Any action response 
that may make sense is best designed 
by the businessman who is better 
acquainted with his particular com
pany situation. Nevertheless much of 
the eventual solution revolves around 
a better understanding of the area, 
in and of itself. 

The focus will be upon under-

Reprinted from an article entitled 
"From Campus to Company to Com
pany", originally printed in the De
cember 1963 issue of the Journal of 
College Placement by permission of the 
College Placement Council, Inc., the 
copyright holder. 
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graduates, especially those who have 
majored in business administration; 
yet, much of what will be discussed 
applies also to liberal arts and engi
neering graduates. In addition, em
phasis will be placed upon the point 
of view of the recent graduate, not 
because it is a "better" one than that 
of his boss or of his professors, but 
simply because it is precisely the grad
uate's point of view which is hardest 
for employers and faculty to under
stand-and for him to recognize ex
plicitly. 

Hard Reality 
The average college graduate rents 

a cap and gown, marches in proces
sion with his peers, shakes the hand 
of the college president, reaches for 
his diploma, and ends in a burst of 
ceremony the continuous academic 
preparation for life that has occupied 
him for 16 of his 21 years. Some 
welcoming-handshakes later, he sits 
at a desk, along with 30 other people, 
learning to check vouchers for errors. 
The real world hits him hard, and 
his dreams of youthful unreality are 
painfully reappraised. A few months 
later he begins to suspect that his 
«dreams were all right, it's this job 
which is wrong," or he finds he has 
behaved badly in adjusting and fears 
his reputation is hopelessly infantile. 
He begins to toy with the idea of 
leaving for greener pastures. And, 
in time, he frequently does just that 
-"a sadder but wiser" young man. 

Exactly what is it that hits the re
cent college graduate so hard? Let's 
look at his experience prior to gradu
ation and compare it to his initial ex
perience at work. It is well recognized 
that the difference between the two 
is great, but focusing attention on the 
specific components of the difference 
is illuminating in seeing more clearly 
some of the many diinensions of the 
total situation. 

A major difficulty for the recent 

graduate is his unrecognized but im
portant assumption about time. For 
most of his life, his activities have 
been arranged so that they culminate 
within relatively short time spans. 
As he passed from grammar school 
through high school and into col
lege, he found that the amount of 
time devoted to a unit of work grad
ually decreased. In grammar school 
each course was studied for one aca
demic year. In high school some 
courses were introduced that occupied 
only one semester of time. Then in 
college virtually all of the courses 
taken were only one semester long. 
The trend is clear-from longer to 
shorter spans of time devoted to each 
unit of study. In no event was any 
work scheduled that exceeded one 
year. Furthermore, his most recent 
experience in college (four years or 
eight semesters) emphasized units of 
about five months each. 

The repetition of this pattern over 
four years in college seems to have in
fluenced undergraduates unconscious
ly to expect this frequency of com
pletion. The rhythm of their response 
to semester cycles is well developed 
in. them by graduation. 

Yet, it is clear that the work to be 
done in a business is not scheduled so 
that the recent graduate completes 
his entire job every five months and 
then goes on to a different job. Much 
of the work is really never ending; 
some of it is "finished" (special proj
ects) in less than a year but even 
these projects are irregularly sched
uled and usually are combined with 
longer-term work when assigned to 
recent graduates. 

Most graduates have been promot
ed every year for 16 years. Without 
being aware of it, they have come 
to expect promotion to a higher grade 
each year if their work is anything 
better than dreadful. 

The contrast with business is pain
fully clear. Changes in rank within 
the business are hardly arranged so 
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as to occur yearly, and promotions 
are generally conceded to result more 
often from outstanding performance 
than from merely acceptable perform
ance. While this point may seem 
obvious, it is doubtful that under
graduates are explicitly aware of what 
it will mean to them to be in a situ
ation where promotions occur irregu
larly, after varying lengths of time, 
and where the criterion for such ad
vancement is performing considerably 
better than one's peers. 

So, four somewhat different dimen
sions of time affect the recent gradu
ate: 

• From regular change to irregu
lar change. 

• From five-month time spans for 
work to longer time spans. 

o From frequent completion to oc
casional completion of units of work. 

o From yearly promotion to un
scheduled promotion. 

The young man not only finds that 
his conditioned assumptions about 
time are of little use to him in busi
ness, but he seldom seems to be able 
to identify this facet of his difficulty. 
In addition, he hears older men refer 
to the future in ways that simply do 
not have much meaning to him. For 
example, a frequent question put to 
college seniors by recruiters is, .. Where 
do you want to be five years from 
now?" This is asking a man of 21 
to project far into his uncertainty. 
He has great difficulty seeing much 
beyond the next year. His entire ex
perience has made yearly units mean
ingful and seldom has there been 
much reason for him to worry about 
anything more than a year away. 

Consequently, when he is told that 
"after a few years seasoning" he will 
be able to take on some real respon
sibilities, he cannot grasp the project
ed time in any meaningful way and 
consequently feels it is unreasonably 
long. If he is experiencing any disap
pointment on the job at the time such 
a statement is made, he not only feels 
his past and present deprivation, but 
extrapolates it into the future, into 
what for him is so far away as to be 
unknown. 

Anxiety in the face of the unknown 
is a common human reaction, but the 
recent graduate may well express it in 
ways more experienced men might 
consider immature impatience, espec
ially when it leads the young man to 
seek what he thinks will be greener 
pastures elsewhere. Attempting to 
inculcate patience by talking to young 
men about their prospects for a life
time career with a company seems 
futile, for they can hardly conceive of 
the time dimensions of their first job. 
And perhaps most importantly, they 
do not recognize that they are more 
likely to behave inappropriately be
cause they do not see clearly them
selves, their assumptions, and their 
limitations. It may not be complete
ly presumptuous to suggest that their 
immediate superiors are also without 
this awareness of the meaning of time 
to recent graduates. From such mu
tual unawareness stems some of the 
problem. 

One Boss Now 
Speaking of bosses, the student in 

college does not have one. He simul
taneously has four or five every semes
ter and as many as 10 different men 
a year. It is common practice for him 
to avoid those he prefers not to "work 
for" by arranging his class schedule 
so that certain professors are elimin
ated. As a result, he grows used to 
the idea that to some extent he selects 
his superiors and that no one of them 
has sufficient power to remove him 
from school. The difference from busi
ness is again obvious. The recent 
graduate finds on his first job that his 
supervisor is one man, unavoidable. 
He feels he has all his eggs in one 
basket, and that his boss is carrying it. 

In addition, as a student, he en
counters very different men who ask 
him to perform in very different ways 
during the same semester. Perhaps 
this is why students tend to attribute 
to the professor everything they think 
is wrong or right with a class. Almost 
every student seems convinced that 
one of his current professors is either 
incompetent, insane, or a bore. The 

point is that students tend to focus 
their feelings about a course on the 
professor. They do not seem to be 
able to see the influence of the nature 
of the organization or the type of work 
to be done. 

It is possible that the recent gradu
ate tends to continue this practice on 
his first job. If the work to be done 
simply requires the graduate to do a 
job somewhat longer than originally 
planned, he may blame his boss for 
his own feelings of irritation. If so, it 
is extremely likely that any boss will 
sooner or later become a "bad guy" 
in the graduate's mind. 

Students deal with profesors they 
decide are "bad guys" by quitting 
their classes. The practice goes some
thing like this: a student signs up for 
a course, looks over the professor and 
the work, and if either seems unpleas
ant, the student simply drops the 
course with no penalty. In a way, 
such students have considerable ex
perience at being a turnover statistic 
before they graduate. This mode of 
response to a superior or to the work 
may even lead recent graduates to 
seek an "out" during the first year 
at work if their boss or their job 
doesn't quite live up to expectations. 

Here, then, are other important dif
ferences: 

o From many superiors to one boss. 
o From choice of superiors to as

signed superiors. 
e From easy "outs" to few escapes. 
o From multiple, independent eval

uations to a single evaluation. 

Let's examine the last point more 
thoroughly. Students are used to fre
quent evaluations while in college. 
They are often examined three or four 
times a semester in each course and 
are given grades indicating the pro
fessor's perception of the value of 
their work. Thus, feedback from 
superiors is not only frequent but is 
in terms of alphabet letters, A, B, C, 
D, etc., which have, on any campus, 
a common meaning. Students know 
what a "B" means when they get one. 
And, if they feel unfairly judged or 
simply want to see what went wrong, 



they ordinarily can see their professor 
for a personal talk 

No Grades in Industry 

Grades themselves have become 
increasingly important to students -
often, sadly, more important than 
what they have learned. The pressure 
of the Russian revolution in American 
education since Sputnik I, has made 
grades- arbitrary and subjective as 
both students and professors know 
they are-of frightening importance. 
Students believe that deans of gradu
ate schools and the recruiters from 
industry are both likely to ask first 
about grades. Students fear that all 
the "other considerations" that are 
said to be important are in reality 
very secondary unless one has some 

words, the recent graduate is expected 
to be sensitive enough to subtle sig
nals from above to determine for him
self how he is doing. The difference 
again is great: 

• From frequent to infrequent eval
uations. 

• From explicit to deduced evalu-
ations. 

., From understood symbols to sub-
tle signals. 

The difference is all the more im
portant when it is remembered that 
the recent graduate is conditioned to 
attach great importance to "grades" 
from superiors. For, in spite of the 
assertion by some college seniors that 
they look forward to being more on 
their own after graduation, the author 
feels that they, as well as their quieter 
brothers, need structure as much as 
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clearly unusual talent or accomplish
Inent. They seem to grow increasingly 
concerned about grades as graduation 
approaches. More than likely this pre
occupation with evaluation does not 
disappear during the first year on the 
job. 

It is well recognized that personnel 
evaluations in business are most often 
few and far between. It seems equally 
true that the evaluations, when made, 
tend to be as impersonal as the per
sonnel department will allow. It is 
very common to hear a recent gradu
ate complain that his boss never told 
him where he stood or how he was 
doing. Most supervisors seem to ex
pect that employees will infer their 
approximate standing in the eyes of 
the boss on the basis of "little things" 
the boss does or doesn't do. In other 

14 

they ask for freedom. They want to 
run loose, yet they need to have 
guides to reduce their own anxieties 
about living with freedom they have 
not experienced previously. They do 
not seem to recognize their needs as 
well as they recognize their desires. 
But in the matter of evaluations, they 
certainly want and need them badly, 
partly because of prior experience. 
Failure to receive them introduces 
more uncertainty, the effects of which 
have already been discussed. 

One last comment on evaluations. 
While in college, students receive 
"other-esteem" from one another as 
well as from professors. In fact, it 
often appears that a given student 
can tolerate low grades better if he 
is highly regarded by his peers. In 
a way, the evaluation by peers is 

much more stable a force than the 
grades of professors. After all, the 
student goes from course to course 
and thus from professor to professor. 
But his group of peers, at least the 
group he refers to for esteem, stays 
pretty much the same. 

From B,MQC to Nobody 

During the first months on the job, 
he finds his recently exalted position 
as a senior considered unimportant 
by fellow workers. Being a big man 
on campus may not be followed on 
the job by similar regard by peers. 
This lack of other-esteem, combined 
with a search for evaluation from a 
boss who is not much inclined to give 
«grades," produces a feeling of being 
"nobody." In one sense, the adjust
ment is from the world of youth to 
the beginning of the world of adults. 
The final switch to being more alone, 
more on their own, more in open 
competition with peers, yet ultimately 
more dependent on one boss, is an
other difference frequently over
looked. 

Another factor, more often recog
nized, is that the atmosphere and 
purpose of academic life are very dif
ferent from business. The real pur
pose of an undergraduate school is 
the growth of its students. The senior 
has been at the center of his institu
tion's activities for four years. Pro
fessors worry about what students are 
learning. Administrators worry about 
how they are living. Nearly all the 
"bosses" focus their efforts on the stu
dents. The work to be done, or the 
task of the institution, centers on the 
individual development of the stu
dent. A business seldom can afford 
the luxury of such a focus. There are 
many tasks to be accomplished, and 
the growth and development of recent 
graduates is just one of them. 

One way to think of college is to 
see it as a systematic intrusion by 
professors into a student's experience. 
After four years of such experience, 
the hope is that a student will be a 
more fully developed human being. 
The college designs its activities and 
allocates its professors to maximize 
the quantity and quality of the in
trusion. And it sees to it that the 
designed experiences are systematic, 
scheduled, as predictable as possible. 

A business could hardly be more 
different. The young man simply has 
to be around when things happen 
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(intrusions) so that he can learn from 
them. The company cannot quite 
schedule problems or crises so that 
the graduate's learning is maximized. 
That is not its purpose. Yet the recent 
graduate does not really understand 
the difference, and if things move a 
little slowly for a while, he feels he 
is not moving or learning-and, being 
used to the opposite feeling, he be
comes troubled. 

Moreover, in preparing for work, 
the recent graduate studies courses 
which generally emphasize the an
alytical, generalized, and conceptual. 
His first job is usually detailed, spe
cilic, concrete, and of considerably 
smaller scale. For example, a student 
of finance may concern himself in col
lege with alternate forms of raising 
money ( shall it be stocks or bonds or 
debt?) while his work immediately 
after graduation (e.g., voucher check
ing) might well be considerably less 
important to the company and less 
intellectually stimulating to the grad
uate. 

Then, too, in college, problems have 
a curious way of being solved, neatly 
and completely. Most of them are de
signed so that they permit solution, as 
in mathematics. The problems in bus
iness are often not so much for solving 
as for living with. The difference in 
the nature of the work and the nature 
of the problems is also important, al
beit more difficult to see clearly. 

Finally, and perhaps most obscure 
of all, there is a crucial difference in 
the question recent graduates ask 
themselves and the question they are 
asked by their bosses. The graduate 
asks, "Who will I be?" and his boss 
asks, "What can you do?" There is 
obviously an intimate relation be
tween what a man does and who he 
is, but the recent graduate is so hun
gry for identity after losing his stu
dent role that he feels he is a nobody. 
And his job is seldom such that the 
doing of it gives him a real sense of 
being somebody important. If the 
work itself does not provide a satis
fying identity ("I am a voucher check
er"), and the social system seems to 
place him in a low and relatively un
important niche, it is little wonder 
that the young man feels crushed, 
small, disillusioned-even if, in the 
eyes of older and more experienced 
men, this self-doubt is something that 
will pass with time. 

The important question here is 
what, if anything, can be done to 

December, 1966 

assist recent graduates during their 
first months out of the academic 
womb so that they will stay with their 
company until their eyes are open? 
There are some things that can be 
done, but first lef s briefly review the 
major points covered. Situations have 
been contrasted, both before and after 
graduation, from the point of view of 
the recent graduate. In this initial ex
ploration, time, supervision, evalua
tion, peer-superior orientation, institu
tion purpose, nature of work, and 
identity were important variables in 
accounting for the vast difference be
tween the "before" and the "after." 

What, then, should be done, and 
who should do it? It seems that 
neither business nor education should 
alter their basic purposes as a con-

a subordinate is dealing with, it is 
often possible for the boss to interpret 
the subordinate's behavior with more 
understanding. And perhaps the su
perior will understand better the feel
ings inside himself that seem to come 
up when recent graduates give him 
problems. 

It might be very helpful if each 
superior and each recent graduate 
could discuss together the implica
tions of ideas similar to the ones 
offered here. A second-best option 
would be for groups of recent gradu
ates to meet with a discussion leader 
to discuss the same topics. It would 
seem useful to begin such talks about 
six weeks after graduates arrive on 
the job and perhaps schedule them at 
six-week intervals for a number of 

UT ~AN: YOU DON•r fltr US 
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venience for the graduating senior, 
despite frequent suggestions from 
each that the other should do so. 
There is no need to solve the prob
lems of transition from college to bus
iness so that there is smooth sailing. 
To the contrary, it may well be that 
the value of learning to live with the 
difficulties is potentially too great to 
eliminate the rough spots. 

Need for Understanding 

But helping the recent graduate to 
see and understand what is happen
ing to him and inside him will be a 
major step forward in assisting him 
to live it out wisely. The same seems 
true for his boss. If a man's superior 
is explicitly aware of the difficulties 

~~"-____ ...... 

months. Being able to think about 
real or imagined difficulties and hav
ing a place to express feelings about 
them helps to reduce their cutting 
edge. 

There is, however, no pre-packaged 
program which can be recommended. 
There are no quick and easy solutions 
that would help. Understanding-by 
professors, placement officials, and stu
dents on the one hand, and recruiters, 
personnel officers, and supervisors on 
the other-is the first and necessary 
step. 

Short of understanding the com
ponents and the complexity of the 
problem, graduates must continue to 
live with the disappointing current 
state of affairs in which the transition 
from campus to company is continued 
from company to company. [] 

IS 
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Want to help land men on the moon? Fine. We're build
ing the guidance/navigation system for the Apollo 
and LEIVI spacecraft that will put them there. But that's 
only a sample of the challenging and rewarding 
career opportunities waiting for you at AC Electronics 
... specialists in research, development and produc
tion of guidance, navigation and control systems for 
military, space and commercial applications. 

You'll work in research, design and development on 
such advanced projects as the new Self-Aligning 
Boost and Reentry system for missiles (SABRE); 
Manned Orbiting Laboratory (MOL); a self-contained 
Navigation System for naval ships (SSCNS); Titan 
111-C Space Booster; on avionics systems for super
sonic aircraft; and on a fire-control system for the new 
Main Battle Tank, a joint U.S.-Federal Republic of 
Germany program, and advanced digital computer 
development. 

Your opportunities for growth and advancement in 
a career at AC are limited only by your own ability and 
initiative. Our Career Acceleration Program covering 
both technical and management preparation helps 

pave your way. Our Tuition Plan pays your tuition 
costs when you complete college-level courses. In 
addition, you enjoy full General Motors benefits. 

If you are completing your B.S. or IVI.S. degree in 
EE, ME, Math or Physics, we invite you to inquire about 
opportunities at any of our three locations: 

MILWAUKEE- AC's Main Research, Development 
and Manufacturing Facility. SANTA BARBARA- AC 
Electronics-Defense Research Laboratories specializ
ing in Hypervelocity Flight, Oceanography, Advanced 
Airborne Computers, Ballistic Missile and Space 
Booster Guidance/Navigation Systems. BOSTON -
Research and Development Laboratory specializing 
in Advanced Inertial Components and Avionics Navi
gation/Guidance Systems. 

PhDs, please note: Positions are available in all 
three AC locations for PhDs, depending upon concen
tration of study and area of interest. 

See your Placement Office about an AC Electronics 
Div./ AC on-campus interview, or write toR. C. Schroe
der, Di r. of Scientific & Professional Employment, 
Dept. 5753, Milwaukee, Wis. 53201. 

-.. AC ELECTRONICS 
/ DIVISION OF GENERAL MOTORS 
~ AnEqual0pportuoity£mp!oyer 

MARK OF EXCELLENCE 
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What kind of engineer will you be GD GD .. 

preliminary design, design, development? 
At AiResearch Phoenix, you work as all three 
before you decidee 

Your future as an engineer is 
strongly influenced by your first 
assignment. What that assign
ment will be, should be, is an 
important decision. 

At Garrett you control that 
decision. During an eight-month 
orientation program, you work 
with experienced engineers on a 
variety of assignments in different 
areas. Your permanent assignment 
depends on your own aptitude 
and interest. 

In preliminary design you may 
work on gas turbine engines, jet 
engine starters, or advanced power 
systems for space vehicles. Analy
sis is the key -and the emphasis 
is on thermodynamics, fluids, 
vibration, heat transfer, and math 
to solve today's problems. 

As a design engineer, you see 
your solution to a product design ' 
problem take shape on the draw
ing board and in fabrication. You 

December, 1966 

may work on controls systems for 
turbine drives, engine fuel sys
tems, or a laboratory test system. 
Mechanics is the theme - statics 
and dynamics, materials and pro
cesses, and graphics are your tools. 

In development, you'll test 
designs before they go into pro
duction. Manufacturing processes 
are examined and production 
techniques are explored. Every
thing from nuts and bolts to com
plete power systems are tested, 
and your lab work and practical 
judgement will pay off in this area. 

Your career at AiResearch 
Phoenix can be stimulating and 

rewarding. You can work in all 
three important areas of engineer
ing on diverse aerospace products. 
You can use your total education, 
learn more on top of it, and take 
part in a wide variety of advanced 
engineering. 

At AiResearch Phoenix, the 
product lines include gas turbines 
for auxiliary power, turboprop 
engines for business and military 
aircraft, secondary power equip
lnent for aircraft, advanced space 
vehicle nuclear power systems, 
pneumatic and hydraulic control 
systems, as well as a variety of 
related equipment for aerospace, 
ground, and undersea applications. 

Find out the whole story in our 
new booklet, Your Future at 
Garrett. Get it from your cam
pus placement office, or write 
AiResearch Manufacturing Divi
sion, 402 South 36th Street, Phoe ... 
nix, Arizona 85034. 

AiResearch 
is challenge 

An equal 
opportunity employer. 

Los Angeles • Phoenix 
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In a previous article in the Tech
nolog entitled "Metallurgy- new 
science from an old art,"~ it was 
pointed out that many of the impor
tant properties of metals and alloys, 
most notably the mechanical proper
ties, are drastically altered by the 
structure of the metal. To the casual 
observer metals have no structure. 
They are shiny and differ somewhat in 
color. Nevertheless metals and alloys 
differ considerably in appearance when 
treated with the proper reagents. The 
differences are caused by structural 
changes in the alloy produced by 
thermal treatment or hot or cold forg
ing. 

The differences in appearance of 
alloys were the features the observant 
early metal artisans of Persia, Malaya 
and Japan used to control the quality 
of their swords. Japanese swords 
were made by combining two metals, 
a brittle high carbon-iron alloy some
what resembling cast iron and a low
carbon malleable iron. These were 
forged together and the blade repeat
edly folded in half and reforged. This 
in itself is a neat trick to accomplish 
without inadvertently either fractur
ing the brittle cast iron or allowing 
oxidation to occur which would make 
welding of adjacent layers almost im
possible. What is equally amazing is 
that these operations also produced 
wavelike patterns which had a great 
decorative value (See box). The 
hardened edge etched lightly while 
the more impact-resistant backing 
etched more deeply. 

From a study of ancient metal art 
objects and weapons it is evident that 
metal artisans developed a consider
able understanding of the behavior of 
metals and alloys from keen observa
tion. It is the purpose of this article 
to show how metal scientists com
bined the thoughts of the philosophers 
and scientists in other fields with the 
knowledge of the behavior of metals 
to develop a special science of the 
relation of the properties of metals 
and alloys and their microstructure. A 
science called metallography. 

Reaction to Aristotle 

During the early seventeenth cen
tury a reaction developed to the Aris
totelian theory that matter was com
posed of four elements: fire, air, earth, 

~M. E. Nicholson, Minnesota Tech
nolog, March, 1958. 
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and water. A number of writers fav
ored the theories of earlier atomistic 
philosophers, Democretus, Plato and 
others. This reaction was stimulated 
in part by Francis Bacon. An example 
of the reborn atomistic philosophy is 
Gassendi's description of the harden
ing of iron. On heating, the penetra
tion of atom.s of fire opened the struc
ture of iron. On quenching water 
particles entered the "amplified pores 
of the iron, remaining imprisoned in 
the small incontinquities or inane 
spaces which otherwise would be 
empty, making the body of the iron 
somewhat more solid or hard than it 
would have been." Annealing relaxes 
the structure and evaporates the wa
ter. Gassendi also suggested the great 
ductility of gold is due to the "com
pactness of the structure, the great 
tenuity of the component particles, 
and the multitude of small hooks and 
claws whereby those particles recipro
cally implicate each other and main
tain the continuity of the whole 
mass." 

This kind of explanation of proper
ties of bodies in terms of shape and 
the interaction of particles required 
an imaginative insight regarding the 
nature of solids and also an awareness 
of the technology of the smiths. 

In France several philosophers de
voted attention to the structure of al
loys. Rene Descartes wrote on the 
hardening of steel and manufacture of 
wrought iron. Perrault carried out ex
periments on the density of alloys of 
tin and copper. From these he con
cluded that the particles of tin pene
trated the pores of copper and ren
dered the alloy harder because the 
flat and polished surfaces of the com
posite particles which resulted could 
join to each other more firmly than 
the original particles of copper. Ro
hault in 1671 published "Traite' de 
Physique." He was a follower of Des
cartes believing that all properties of 
matter depend upon the shape ar
rangement and motion of its particles. 
Again like Descartes and Gassendi, 
Rohault considered the problems of 
the metalsmith. He suggested, in 
considering the increased ability of a 
cold worked metal to spring back, that 
working does nothing else but make 
the parts approach nearer to one an
other, thus straightening the pores. 
To explain the behavior of wire, Ro
hault suggested that the parts take 
on the shape of rods during drawing. 

From these examples it is evident 

that by the end of the seventeenth 
century it was recognized that metals 
were made up of parts. In the case 
of Gassendi, it appears the parts he 
had in mind bore the connotation of 
atoms, yet in the case of Rohault it 
appears the parts behaved like metal 
grains. Probably the statement which 
best describes the understanding of 
the structure of metals in 1700 is that 
of Newton published in Opticks (2nd 
edition, 1718). 

"The parts of all homogeneal hard 
Bodies which fully touch one another, 
stick together very strongly. And fo1· 
explaining how this may be, some 
have invented hooked Atoms, which is 
begging the Question, and others tell 
us that Bodies are glued togetheT by 
rest, that is, by an occult Quality, or 
rather by nothing; and otheTs that 
they stick together by conspiring M o
tions, that is, be relative at rest 
amongst themselves. I had rather infer 
from their Cohesion, that their Par
ticles attract one another by some 
Force, which in immediate Contact is 
exceeding strong, at small distances 
performs the chymical Operation 
above mentioned, and reaches not far 
from the Particles with any sensible 
Effect." 

Newton, in a later treatise, shows a 
remarkable insight regarding the elas
tic and plastic behavior of solids and 
the behavior of liquids. 

"If the Body is compact, and tends 
or yields inward to Prission without 
any sliding of its parts, it is hard and 
elastick returning to its Figure with 
a Force arising from the mutual At
traction of its Pans. If the Parts slide 
upon one another, the Body is malle
able or soft. If they slip easily and 
are of a fit Size to be agitated by 
Heat and the Heat is big enough to 
keep them in Agitation the Body is 
fi 'd" Ut . 

Paradoxes an Theory 
There are two paradoxes in the de

velopment of the understanding of 
metals in the seventeenth century. 
The first of these is that although the 
compound microscope was a tool used 
by many, their studies of metals were 
disappointing. This undoubtedly oc
cm-red because metals were only ex
amined in the polished condition. As 
a result the structure of metals was 
not evident, even though the micro
scopes used had the resolving power 
to reveal the structure. The second 
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A photograph of a Japanese sword, circa 650 A.D .• showing the wave-like decora
tive pattern produced by forging together a duplex blade of high carbon and low 
carbon steel. 

Two photomicrographs made by Henry Clifton Sorby about 1865. At left: The 
Widmannstatten structure of a meteorite showing a repetitive pattern characteristic 
of crystals. The lath-like phase precipitated from the matrix while the meteorite 
was in space. At Right: A specimen of steel showing the polycrystalline structure 
of metals. Magnification: About 60X. 

paradox relates to the failure to rec
ognize the crystalline nature of metals. 
Both Huygens and Hooke had sug
gested (atomic) crystalline arrange
ments for such crystals as alum and 
iceland spar (calcite), but no sugges
tions were made that metals are crys
talline. These concepts could not be 
developed until observations of the 
late 18th century were made. 

Early in the eighteenth century, 
Reamur became interested in the frac
ture of metals. His study of the frac
ture of antimony led to a study of the 
process of solidification. From the 
fracture behavior of antimony he 
could determine how grains formed. 
In the left sketch in Fig. 1 the ingot 
structure is shown where crystals be
gan growing from the mold wall. He 
deduced that this was a "part by 
part" process. To show that the crys
tallization occurred in a thermal gradi
ent he inserted a cold poker in the 

20 

middle of the melt. See the right 
sketch in Fig. 1. In this case the ingot 
structure indicated growth began both 
at the cold poker surface as well as 
at the surface of the cold mold. In 
his studies Reamur distinguished be
tween grains, which are aggregates of 
molecules, and molecules, which are 
made up of primary parts. See Fig. 2. 
In this figure the small dot, G, repre
sents the actual size of a grain. The 
large sketch is Reamur' s representa
tion of the structure of a grain. M 
represents the metal molecule and V 
the voids between the grain. The 
small sketch is his concept of a mole
cule, made up of primary parts, p, 
with voids between them. Reamur ap
parently introduced voids into his 
structures to allow him to set forth his 
hypothesis for hardening steel. This 
involved filling voids upon healing 
with a sulfurous matter originally in 
the molecules. By fixing the sulfurous 

matter in the voids, crystals are de
prived of their fluidity and therefore 
become hard. 

In spite of the shortcomings of this 
theory, Reamur for the first time rec
ognized the true role of carbon (the 
sulfurous matter ) in the hardening of 
steel. 

It is interesting that although Rea
mur recognized metal grains consisted 
of sub parts he did not recognize the 
crystalline order of these sub parts in 
the cast ingots of antimony. It re
mained for Pierre Grignon in 1775 to 
identify metal grains as crystalline. 

As mentioned above Hooke and 
Huygens hypothesized that alum and 
calcite were made up of parts having 
a regular order. This was deduced 
from the external form of these solids. 
In spite of the detailed description of 
the nature of these crystals it was not 
obvious that aggregates of these min
erals were also crystalline. Since met-
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als arc generally aggregates, it is dear 
why metals were not recognized as 
crystalline. In 1775 in his "Memoirs 
de Physique," Grignon discussed vari
ous aspects of iron mineralogy and 
metallurgy. He was engaged in the 
commercial operation of a blast fur
nace and forge plant. He was par
ticularly interested in the solidifica
tion process. Because of his business 
he had an opportunity to make his sci
entific observations on a much larger 
scale than his laboratory contempor
aries. During his study he observed 
iron particles which exhibited planar 
faces similar to those of mineral crys
tals. From these observations he con
cluded iron is crystalline. In a later 

Figure I: Sketches by Reamur published in 1724, showing the 
ingot structure of antimony. On the left, a normally solidified ingot; 
on the right an ingot into which a cold poker was introduced to 
alter the thermal gradient. Letters indicate nucleation sites of grains. 

pap~ he showed crys~ls of hon •-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
which exhibited many parallel 
branches. See Fig. 3. Such crystals are 
known today as dendrites. These 
were similar in form to the "Star of 
Antimony" which is seen in the sur
face of cast antimony. Thus it was 
inferred that solid antimony is also 
crystalline and that the crystallinity of 
iron was not unique. 

Structure of Grains 

By 1800 crystallinity had been es
tablished in metals but the actual ap
pearance of the structure within metal 
grains themselves had yet to be seen. 

Since the days of the sword makers, 
artisans had recognized that steel 
etched differently depending upon its 
treatment. Late in the eighteenth cen
tury etching was used as a chemical 
test. A drop of nitric acid on polished 
iron left a white spot, while a drop 
on steel left a black spot. In spite of 
these tests, no attempt was made to 

G· 

Figure 2: Sketches by Reamur showing his concept of the struc
ture grains (right} and the structure of molecules (left). The dot, 
G, represents a grain full size. M, signifies molecule; p, primary 
particles; and V, voids. 

u~ cl~~g ~ re~~ ilie structure •-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
within a grain of metal. By chance 
early in the nineteenth century an in
terest in the origin of meteorites be
came active. The best collection was 
in Vienna where, in 1808, there were 
eight specimens. In studying one of 
these, the curator, Alois von Wid
mannstatten, along with Carl von 
Schreiber discovered that etching re
vealed its remarkable crystalline struc
ture. Since the meteorite is a single 
crystal this was the first evidence of 
the internal structure of a metal alloy 
grain. Although the discovery was not 
kept secret the description of the 
structure was not published until 
1820. At that time prints, made di
rectly from the etched surface of the 
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Figure 3: A drawing by Grignon in 1775 of a crystal of iron 
solidified in an ingot cavity of steel showing a branched geometric 
structure, evidence of its crystalline nature. 
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meteorite, were hound into the pu h
lished volumes. A copy of one of these 
prints is shown in Fig. 4. 

By 1820 the stage was set for the 
development of microscopical metal
lography. This occurred almost si
multaneously in England, France, and 
Germany. 

In England in 1848 Hem-y Clifton 
Sorby, stimulated by a chance meet
ing with W. C. Williamson, became 
interested in viewing thin sections of 
hard rock under the microscope with 
transmitted light. This led him to 
develop the field of geology called 
microscopical petrography. As a re
sult of the active interest of geologists 
in meteorites, Sorby became interested 
in their structure. When he found the 
petrographic methods were unsuitable 
for the study of metallic inclusion in 
the meteorites, he etched them and 
viewed them with light reflected ver
tically from the metal surface. This 
led him to an intensive study of the 

from the microscopical structure of 
rocks to that of meteorites, and in or
der to explain the structure of meteor
ic iron I commenced the study of arti
ficial irons." This was the beginning 
of microscopical metallography. 

In Germany, as a result of the work 
of von Schreiber and von Widmann
statten, there was considerable inter
est in meteorites. This induced much 
research on polished and etched sur
faces of telluric metals. In 1855, Hard
inger published a work on «Observa
tions on the crystalline structure oc
casionally occuning in wrought iron 
compared with that of meteoric iron." 
These structures he reported were 
those seen with the unaided eye, not 
truly microstructures. In 1878 Adolft 
Martens, who was employed by the 
Prussian State Railway service, pub
lished his first paper on the structure 
of iron. This included structures of 
fresh fractures as well as etched sec
tions, observed using a microscope he 

Figure 4: A copy of the print made by von Widmannstatten of 
the surface of a meteorite. The etched specimen was coated with 
ink and directly imprinted on paper. Reduced 1f2 in copying. 

micro-structure of steel during 1863-
65. Two of his photomicrographs are 
reproduced in the box on page 20. 
Curiously this work was not published 
until1885 when he presented his find
ings to the British Iron and Steel In
stitute. At that time again Sorby stud
ied the structure of steel intensively 
for about a year and identified its 
principal micro-constituents. Sorby 
wrote in his later years, "It was a 
natural thing that I should be led 
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built himself. This work was carried 
out without any knowledge of Sorby's 
study. 

In France, Osmond, in 1885, was 
the first to report on the microstruc
ture of steel. In his work he acknowl
edged that he was aided by the «re
sources of the establishment and by 
the particularly favorable environ
ment provided there for the study of 
physics of steel by the traditions of the 
plant and the inspiration of the chief 

engineer.'' 
From these studies it became 

abundantly clear that the microstruc
ture of steel held the key to its be
havior. To be sure initially it was 
largely an empirical relationship, but 
it was one of extreme importance both 
technologically and scientifically. By 
observing the microstructure it be
came possible to predict the proper
ties of steel. Thus, metallography be
came the foundation for modern met
allurgy. 

Devices Improve 

During the twentieth century the 
tools of observation have continued 
to improve. The electron microscope 
with its superior resolving power has 
enabled the metal scientist to develop 
a more detailed understanding of the 
behavior of metals. X-ray diffraction 
permits an understanding of atomic 
arrangements of alloys and the field
ion microscope permits the investiga
tor to see individual atoms. As a re
sult, an understanding of the relation 
of atomic arrangements and proper
ties has developed to a high degree. 

At the same time advances in phy
sics and chemistry have shown that 
metals are similar in many respects 
both with respect to atomic arrange
ments and the shape of crystals to 
non-metals. Thus the science and prin
ciples of metallography have become 
generalized to many crystalline solids, 
and even polymers. With this devel
opment the name metallography has 
become somewhat obsolete and has 
been replaced by solid state science 
or materials science. 

Much of the material for this ar
ticle was taken from the beautiful 
book, "The History of Metallography" 
written by Cyril Stanley Smith and 
published in 1960 by the Chicago 
University Press. This book was the 
result of several years of world wide 
study in libraries, of the works of 
scientists and historians of science, 
and in museums, of early works of 
metallurgical art. Professor Smith is 
not only a histmian but one of the 
country's outstanding metallurgical 
scientists. As a result, he not only con
tributed by collecting the works which 
serve as a background to metallog
raphy but also even more by interpret
ing some of the early works using a 
rare insight which he acquired 
through his personal contact with the 
behavior of metals and alloys. (] 
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ontinued expansion 
of our ilita and co ercial business 
provides openings 
for virtually every technical talent. 

As you contemplate one of the most important decisions 
of your life, we suggest you consider career oppor
tunities at Pratt & Whitney Aircraft. Like most everyone 
else, we offer all of the usual ''fringe" benefits, in
cluding our Corporation-financed Graduate Education 
Program. But, far more important to you and your fu
ture, is the wide-open opportunity for professional 
growth with a company that enjoys an enviable record 
of stability in the dynamic atmosphere of aerospace 
technology. 

And make no mistake about it ... you'll get a solid 
feeling of satisfaction from your contribution to our 
nation's economic growth and to its national defense 
as well. 

Your degree can be a B.S., M.S. or Ph.D. in: MECHAN .. 
ICAL, AERONAUTICAL, CHEMICAL, CIVIL (structures 
oriented), ELECTRICAL, MARINE, and METALLURGI· 
CAL ENGINEERING e ENGINEERING MECHANICS, 
APPLIED MATHEMAT'ICS, CERAMICS, PHYSICS and 
ENGINEERING PHYSICS. 

For further information concerning a career with Pratt 
& Whitney Aircraft, consult your college placement 
officer-or write Mr. William L. Stoner, Engineering 
Department, Pratt & Whitney Aircraft, East Hartford, 
Connecticut 06108. 

itn ir 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

FlORIDA OPERATIONS WEST PALM BEACH, FLORIDA 
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Take a look at the above chart; then a good long look at 
Pratt & Whitney Aircraft-where technical careers offer 
exciting growth, continuing challenge. and lasting sta· 
bility-where engineers and scientists are recognized as 
the major reason for the Company's continued success. 

SPECIALISTS IN POWER ••• POWER FOR PROPULSION
POWER FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS 
INCLUDE MiliTARY AND COMMERCIAl AIRCRAFT, MISSILES, 
SPACE VEHICLES, MARINE AND INDUSTRIAl APPLICATIONS. 

An Equal Opportunity Employer 
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edited by JAN SCHWARZ 

Fluent Arithmetic 
Glass that "takes pictures" is used in the new tech

nology of fluid amplification, where small flows of fluid 
-usually air-do much the same job that can be done 
with the flow of electrons. Channels are etched out of 
the glass wherever they are developed photographically, 
as in the fluid circuit layer shown at right. Eleven similar 
layers were sealed together and converted into stronger 

glass-ceramic to make a finished binary-to-decimal con
verter, left. The Corning Glass Works converter trans
lates computer arithmetic, using numbers in units of 
two, into "human" arithmetic, using numbers in units of 
10. 

Sharp Shooter 
The sparkling success of Surveyor I in taking television 

pictures of the moon's surface has been further enhanced 
by a computer process developed at Cal tech's Jet Pro
pulsion Laboratory. 

Clear as most of Surveyor's 11,150 pictures were, the 
JPL process, applied to a dozen of the most scientifically 
exciting shots, brought out detail down to one-half milli
meter-or one-fiftieth of an inch-in height. 

Some of the enhancement apparently doubled the ob
servable details. The flow pattern of dirt clods in one 
enhancement, for example, enabled scientists to figure 
that they were scattered by the landing impact of one 
of Surveyor's footpads. 

The results were not totally unexpected. Moon photo
graphs from the last three Ranger spacecraft missions 
had been intensified by the same process to show bumps 
three inches high on the lunar surface. The same tech
nique was applied to Mariner IV pictures of Mars to 
bring out interesting details of that planet last year. 

These sharper prints are produced by a computerized 
system which corrects distortions and improves resolution 
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in original photographs taken by television cameras. The 
system was developed by Dr. Robert Nathan, who led 
the JPL video digital (computer) data research for the 
National Aeronautics and Space Administration. Robert 
Selzer was in charge of Surveyor picture enhancement. 

Quality enhancement is steadily being upgraded by 
computer research engineers at JPL, which the California 
Institute of Technology operates for NASA. Basically, 
they employ a large computer (IBM 7094) to filter out 
noise and frequency distortions in radio signals which 
send the pictures through space. 

Mathematicians and computer programmers devise 
precise formulas and reduce them to computer instruc
tions to remove blemishes from pictures. Other pro
cedures stretch picture contrast-that is, make dark areas 
darker and light ones lighter. The process cannot add 
features not originally photographed and recorded, but 
it clarifies details to an impressive degree. 

Some Ranger photographs have been reprocessed six 
or more times. Preliminary Mars picture processing 
lasted five months. During this period more than 3,000 
computer instructions were written to correct flaws and 
1,500 prints were made. From these came a file of .300 
prints, which are still being upgraded. 

The technique employs several steps. The vidicon 
signals from the spacecraft are recorded on magnetic tape 
with each impulse registered as binary digits, or bits, in 
computer language. Each six bits on the tape determines 
the darkness of a point. The digits ( 010101, 101110, etc.) 
represents 64 shades from white to black. 

The digital tape is fed into a computer which recon
stitutes the image according to the points and lines of 
the vidicon system used. The computer compares lines, 
picks out and eliminates noise in the transmission. After 
electronic correction, data are transferred onto another 
magnetic tape. This is run through a film reproducer 
for the corrected photograph. 

Moreover, a new computer system is being set up to 
handle eight bits instead of six. An eight-bit system 
would provide 256 shades of gray in pictures and also 
speed up processing. Billingsley expects the stepped-up 
system to be ready for 1967 Surveyor lunar scanning and 
the 1969 Mariner probe of Mars. 

Bacon and Ergs 
The first large-scale test of sterilizing food by gamma 

radiation involved the radiation of fifteen tons of un
cooked bacon sealed in metal cans. Gamma radiation, 
produced by about 850,000 curies of radioactive cobalt-
60, penetrates metal containers and sterilizes bacon by 
destroying bacteria and other microorganisms present. 
Once bacon is sterilized, sealed cans protect it from 
further bacterial contamination. Since gamma rays do 
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not leave auy residual radioactivity in exposed materials, 
this sterilization process may have extensive applications 
in the food processing industry. 

Big Shake Up 
A new hydraulic vibrator employing a fluid that 

changes density when voltage is applied to it has been 
developed by The Boeing Company. It will be used for 

heavy-duty testing of full-size components such as space 
boosters or missiles. 

The new vibrator represents the first real change in 
years in vibration testing equipment. Although each 
vibrator is only 32 inches long, several can be joined 
together easily to permit large assemblies to be success
fully vibration-tested. 

Vibration-testing-or shake-testing, as it is called-is 
necessary to be sure delicate components will stand up 
under expected strain. Boeing has always shake-tested 
medium-sized components, but shaking large assemblies 
has been virtually impossible. Mechanical problems limit 
the coupling of electrohydraulic vibrators. They react 
sluggishly when working in unison, and the individual 
units rapidly get out of phase with one another. Electro
magnetic vibrators capable of the force ratings needed 
to shake large assemblies would demand amplifiers cost
ing nearly $100,000. 

The new vibrator uses direct electrical control of its 
hydraulic fluid to get around these problems. It has only 
one moving part-the output shaft. This shaft moves in 
one direction when an electrical field in certain chambers 
of the vibrator thickens the hydraulic fluid, slowing the 
free flow and instantly causing pressure to build within 
these chambers. Changing voltage to opposite chambers 
in the vibrator releases the original pressure and pro-
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duces a new buildup of pressure instantly in the opposite 
direction. The shaft responds by moving in the opposite 
direction. 

These changes will take place within milliseconds, ac
cording to Halvor Strandrud, Boeing research engineer, 
who developed the electric-field vibrator concept. A 
pump supplies the initial pressure to the hydraulic fluid. 

"In essence, we have developed a vibrator that has no 
mechanical valves," said Strandrud. "The voltage acts 
as the valve, alternately blocking and releasing the flow 
of fluid past a certain point." 

The development of the valveless vibrator had to wait 
until a hydraulic fluid had been found which would 
respond directly to a change in an electrical field. W. M. 
Winslow, a private researcher, created just such a fluid 
in 1947, using a liquid base similar to kerosene in which 
tiny solid particles are suspended. The particles give 
the fluid its electrical sensitivity. 

Grand Prix de Slot 
The ability to withstand 60 mile per hour collisions 

without shattering is one reason why LEXAN® poly
carbonate film is being used for bodies of slot racing cars 
made by Model Products Corporation. 

LEXAN film 30 mils thick replaced other plastics be
cause of its high impact strength, transparency, high de
flection temperature and dimensional stability. 

The transparency of LEXAN film makes possible a 
one piece slot car body with a clear windshield an in
tegral part of the structure. The clear Lexan body is sec
ond surface painted to assure a bright, scratch free ap-

pearance after long use. The Ford T and Mako Shark II 
slot cars come in several brilliant sports car colors. 

The high deflection temperature of LEXAN ( 270° F) 
virtually eliminates the possibility of distortion or warp
age of the slot car body from the heat of the motor. 

Earth at Fault 
Boeing studies with a tiny beam of light deep in an 

abandoned mine shaft may ai.d in the problem of pre
dicting earthquakes. 

Three Boeing physicists have disclosed they have been 
measuring movement along earth faults in California 
for the past two years, using a laser beam in a specially 
designed interferometer. 

The physicists have in progress a series of long-term 
strain measurements in a shaft of the Big Blue Mine, near 
Kernville, California, in cooperation with scientists from 
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the Naval Ordnance Test Station, China Lake, California. 
The laser interferometer is being used to measure 

small earth strains in two independent directions along 
an earth fault which intersects the mine tunnel. Buildup 
of these infinitesimal strains is thought to precede a 
major earth shift at fault lines. 

The developers of the system point out that the laser 
interferometer is not a new type of seismograph-al
though it could be used as such. A seismograph will 
merely show the end result-an earthquake. The laser 
interferometer will allow direct reading of the strains 
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themselves, and hopefully lead to accuracy in the pre
diction of earthquakes. 

In essence, the laser interferometer measures the dif
ference in phase of a light wave crossing the earth fault 
from that of a beam which does not cross the fault. The 
interferometer detects variations in phase between the 
two beams, indicating earth movements of less than a 
millionth of a centimeter. This is vastly greater sensitiv
ity than standard earth-strain gauges or air-path laser 
measurement devices. Air-path lasers, the most sophis
ticated measurement technique previously developed for 
earthquake study, are limited to measurements of one
half of a centimeter and are disturbed if the air is rough 
or the day is cloudy. Boeing's use of a constant density 
tube provides both greater accuracy and more stable 
conditions for continuously monitoring earth faults. 

There are 20,000 miles of major earth faults around the 
Pacific Ocean alone, along with many thousands of miles 
more of branch faults. Any spot along this vast network 
could be probed continuously by a laser interferometer, 
or a series of dozens or even hundreds of the devices 
could literally chart the network's strains. 

Are You Hot? 
Pictorial presentation of the surface temperature pat

terns of the human body provides a new method of 
diagnosis of disease. The new discipline, called thermog
raphy, was felt to have value in many fields and condi
tions ranging from vascular disturbances to early cancer 
detection. Thermography is already proving to be ex
tremely valuable in the early detection of breast carci
noma and in human placental localization. 

In a paper by Doctors Erich E. Brueschke, J. Gershon
Cohen, and JoAnn D. Haberman-Brueschke of the Albert 
Einstein Medical Center in Philadelphia it was empha
sized that presently available scanning infrared radiom-
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eters provide mellically useful thermograms providing 
certain criteria are achieved. These include instrumenta
tion technique, proper patient envirorunent, and mean
ingful thermogram evaluation. The authors stated, <'The 
usefulness of thermography to medicine depends upon 
the physician's ability to accurately interpret the thermo
gram in relation to disease processes. This requires rela
tively rapid, high resolution infrared scanners and ac
curate methods of thermogram analysis based on basic 
scientific concepts." 

The thermography technique is based upon the fact 
that the average internal temperature of the human body 
remains essentially unchanged in health at about 37°C. 
The temperature of the skin fluctuates widely, however, 
depending on many factors such as vessel changes, vascu
lar control abnormalities, local effects from systematic 
changes, and increased heat production by the tissues. 
The temperature of the skin is also influenced by cloth
ing, air current, and other factors. 

vVhen using the technique, it is desirable to stabilize 
as many of the variables as possible. The part to be 
thermographed is exposed, nude, in a controlled ambient 
temperature of 21.1 to 22.2°C ( 70 to 72°F). Tempera
tures below 21 °C become quite uncomfortable for the 
patient while temperatures above 23°C start to degrade 
the thermogram quality. 

If an air-conditioned room is used, great care must be 
taken to assure that cool air from the system does not 
blow on the patient as this can produce marked artifacts. 

Truss Supports 
Truss walls, sheathed in stainless steel, form a lattice 

on four sides of the new IBM Building, Gateway Center, 
Pittsburgh, and support all wind and floor loads. To 

accentuate the truss action, architects Curtis and Davis 
extended trusses above the roof and below the lobby 
ceiling. 
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Microphoto 

What is it? 

Not the op art discs- we're 
not about to describe them. We 

are interested in the micro-photo 
just above- specifically the little 

rectangle in the center. It's a minuscule chip of silicon produced 
in Motorola's semiconductor labs-on the verge of creating a 
scientific revolution all its own. 

The chip's dimensions are 0.060" by 0.080"-about the size of 
a baby B-B. That tiny area incorporates 14 transistors, 10 resistors 
and 2 capacitors-performing the same circuit functions as the 
26 discrete components shown below. It's Motorola's chip off a 
new block of electronics-it's an integrated circuit. 

But why all the fuss? 

Because the integrated circuit is the key to untold electronics 
marvels, hitherto impractical. Because its small size, weight, and 
power consumption lessen the cost of complex systems and 
improve performance. Because it's more reliable, to boot. 

Integrated circuits already are used in design plans for amazing 
new computers- computers which will, in effect, function as 
special extensions of the human brain. Computers 
which, in time, will almost think. It's an 
exciting business. It challenges everyone in it. 

Within a year, the solid state art 
will develop the means to store the 
content of the Encyclopaedia 
Britannica in a one inch cube-a solid 
state memory system. One day,e _v_e~ ___ r:_Y ___ .art-------· 
important university library -
will have electronic knowledge 
banks connected, perhaps by satellite, 
for instant exchange of information. 

People generally are impressed 
by the chip with 26 components. 
But hang on. We've now got 
one in the lab not much larger (0.120" 
by 0.120") ... with 524 components! 

Hip chip? You bet. 

TRUST THIS EMBLEM WHEREVER YOU FIND IT 
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Tl ALSO MOVES AHEAD FAST 
IN •.• 

MICROELECTRONIC RADAR COHERENT OPTICS 

December. 1966 

space systems 
move ahead fast 
G G 5 so can you! 

Plan a complete interplanetary probe ... design 
an information handling package for a space vehicle ••• 
conduct a scientific experiment on Mars. These 
are the kinds of space programs you could be working on 
at Texas Instruments. From the earliest earth-orbiting 
satellites to the most recent lunar orbiter, TI has 
been contributing to the country's space exploration. 
Involved in initial system design of Mariner IV, 
TI developed the instrumentation to measure the magnetic 
field of Mars- one of the major scientific 
experiments of that mission ... as well as rna j or 
data handling and control subsystems. Space systems 
represent one of the advanced technologies ... diverse, 
yet uniquely compatible ... that have helped TI to 
double its size about every three years for the past two 
decades. You might be interested in other TI 
technologies, a few of which are illustrated here. All 
have as their common bond a high level of innovation ... 
by creative people working in a creative environment. 
TI's growth and diversity offer exceptional opportunities 
for outstanding college graduates at all degree 
levels and in many disciplines. For information 
about space systems at Texas Instruments- or any other 
technology illustrated here- write Jack Troster, 
indicating your area of interest. To obtain 
information about current professional 
openings, consult your college placement director, 
or send your confidential resume to Jack Troster, 
Dept. 000, P. 0. Box 5474, Dallas, Texas 75222. 

TEXAS I ST UME 
INCORPORATED 

AN EQUAL OPPORTUNITY EMPLOYER 

T 
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Ill 

by DAVID E. ENGEN 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-vi!t'tas et crudus senper eternam 

House Mother: "Are you entertain
ing a man in your room?" 

Flora: "Just a minute, I'll ask him." 
Gii> @I Gii> 

"Did anyone ever tell you that you 
have beautiful eyes?" 

"Yes, but not when they are looking 
where you are." 

0 G e 
H a girl expects to win a man she 

has to exhibit a generous nature~or 
else how generous nature has been to 
her. 

G e e 
Over 100,000 accidents happen in 

the home every year. Join Planned 
Parenthood. 

Will the real Santa Claus please stand up? 

She (driving her new car) : "vVoulcl 
you like to see where I was vacci
nated?" 

He (expectantly) : "Yes, indeed." 
She: "Well, keep your eyes open; 

and we'll drive by there pretty soon. 
e e e 

"Good heavens! Who gave you that 
black eye?" 

"A bridegroom-for kissing the 
bride after the ceremony." 

"But surely he didn't object to that 
ancient custom?" 

"No-but it was two years after the 
ceremony." 

He drew her close to him, kissed 
her with all the first fires of passion. 
No one would have guessed that they 
were married. 

They were not. 
e e e 

Soph: "How does it happen you 
came to Harvard? I thought your 
father was a Yale man." 

Princeton. We had an argument and 
he finally told me to go to H--." 

Mrs. Jones was sitting in the break
fast nook shelling peas when she 
heard a knock at the door. Thinking 
it was her husband, she called, "Here 
I am darling." 

Silence . . . then a deep voice 

answered, "This is not the regular 
milkman, ma'am." 

e e o 
EE: "Aren't you getting tired of this 

bachelor life all the time?" 
ME: "Certainly not. What was good 

enough for my father is good enough 
for me." 

e e e 
During an out-of-town business trip, 

the young executive picked up a 
lovely creature in the hotel bar and 
took her up to his room fnr a night
cap. After a few drinks, the girl sat on 
his lap and cooed, "Would you like 
to hug me?" 

"Sure," said the businessman, press
ing her close to him. 

"And would you like to kiss me?" 
the girl whispered passionately. 

"Of course," he replied, planting a 
big kiss on her inviting lips. 

"O.K. Honey," she continued, "Brace 
yourself - because here comes the 
fifty dollar question." 

Frosh: "He was. He wanted me 
to go to Yale; I wanted to go to 

"Breaking and entering, eh? At 2 years for each offense ... You're in 
big trouble, Santa, Baby.'' 
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Girl at game (watching huddle on 
the field): "There they're at it again! 
I do hope Bill won't repeat that story 
I told him last night." 

• • • 
Frosh: Professor, I can't go to class 

today." 
Prof.: "Why?" 
Frosh: "I don't feel well." 
Prof.: "Where don't you feel well?" 
Frosh: "In class." 

• • • 
"If the Dean doesn't take back what 

he said to me this morning, I am 
going to leave college." 

"What did he say?" 
"He told me to leave college." 

"How was the geology lecture?" 
"Fine, I was rocked to sleep." 

0 e e 

"Don't you think George dresses 
nattily?" 

"Natalie who?" 
0 0 e 

"I never wear gloves when I call on 
my girl." 

"Why not?" 
"Oh, I feel better without them." 

"She was only the optician's daugh
ter-two glasses and she made a spec
tacle of herself." 

0 0 e 

"Did you take Mary for a joy ride 
last night?" 

"No, just for a ride." 
e e 0 

He (to girl in ultra gown): "Do 
you like wearing evening dress?" 

She: "I feel that nothing is more 
becoming to me." 

He: "I have no doubt of that, but 
wouldn't that be going a trifle too 
far?" 

Coed: 'Tm forgetting men." 
2nd Coed: "So am I. I'm for get

ting a couple of them as quickly as 
possible." 

A little Jewish boy was trying to 
talk a little Catholic girl to go swim
ming with him. 

She: "But I don't have a swimming 
suit?" 

He: "We don't need any, we can 
swim in our birthday suits." 

Finally the little Catholic girl 
agreed and they took off their clothes 
to go swimming. 

The little Jewish boy looked at her 
and said, "Now, I see what the differ
ence is between the Catholics and the 
Jews." 

December, 1966 

Harry: "She sure gave you a dirty 
look." 

M.E.: "Who?" 
Harry: "Mother Nature." 

e e 0 

He: "You know, I'm funny-always 
throw myself into anything I under
take." 

Pretty Girl: "How splendid! Why 
don't you dig a well?" 

e 0 0 

"Would you call for help if I tried 
to kiss you?" 

"Do you need help?" 

DECEMBER DITTY 
SUSAN SIMPSON 

Sudden swallows swiftly skimming, 
Sunset's slowly spreading shade, 

Silvery songsters sweetly singing, 
Summer's soothing serenade. 

Susan Simpson strolled sedately, 
Stifling sobs, supressing sighs. 

Seeing Stephen Slocum, stately 
She stopped, showing some sur-

prise. 
"Say," said Stephen, "sweetest sigher, 
Say, shall Stephen spouseless stay?" 
Susan, seeming somewhat shyer, 
Show submissiveness straightway. 
Summer's season slowly stretches, 

Susan Simpson Slocum she-
So she signed some simple sketches

Soul sought soul successfully. 
Six Septembers Susan swelters; 

Six sharp seasons snow supplies; 
Susan's satin sofa shelters 

Six small Slocums side by side. 

Bore: Talking about politics makes 
me think of the time-

Bored One: Good gracious, you're 
quite right. I had no idea it was so 
late. Goodby. 

An EE was listening to a radio when 
he got two stations. This is the result: 

Hands on hips, place one cup of 
flour on your shoulders, raise knees 
and depress toes; mix thoroughly in 
one-half cup of milk, repeat six times. 
Inhale quickly one-half teaspoon of 
baking powder, lower the legs and 
mash two hard-boiled eggs in a sieve; 
exhale breath naturally and sift in a 
bowl. Attention! Lie flat on the floor 
and roll in the whites of two eggs 
backward and forward until it comes 
to a boil. In ten minutes remove from 
fire and rub smartly with a rough 
towel. Breathe naturally, dress in 
warm flannels and serve with tomato 
soup. 

"Was it very crowded at the caba
ret last night?" 

"Not under my table." 
o 0 e 

"Remember that co-ed who was al
ways flirting with the professors so 
she'd get good grades?" 

"Yeah, what's she doing now?" 
"Petting with the milk man so she'll 

be sure to get Grade A." 
e e e 

"Lips that touch wine shall never 
touch mine," declared the fair co-ed. 

And after she graduated she taught 
school for years and years and years 
and years. 

Charlotte: "What kind of a car has 
Tom?" 

Dorothy: "A pray-as-you-enter." 
® 0 0 

"Do you have a faculty for making 
love?" 

"No, we have a student body." 

She: "I don't neck." 
He: "May I press you for particu-

lars?" 

''I've a friend I'd like you girls to 
meet." 

Athletic girl: "What can he do?" 
Chorus girl: "How much has he?" 
Literary girl: "What does he read?" 
Society girl: "Who are his family?" 
Religious girl: "What church does 

he belong to?" 
College girl: "Where is he?" 

Coed: «Say you love me. Say it! 
For heaven's sake, say it!" 

M.E.: «It!" 

Maisie: "Do you know, I wouldn't 
trust Tony too far." 

Daisy: "I wouldn't trust him too 
near." 

Fred: "Who was that pretty little 
thing I saw you with last night?" 

Chuck: "Will you promise not to 
tell my wife?" 

Fred: "Surely, I promise." 
Chuck: "Well, it was my wife." 

Ell @ ~ 

"Waddaya consider the height of 
human incompetence?" 

"How about a drum-major with an 
inferiority complex." 

e ® ® 

Reporter: "What shall I say about 
the peroxide blondes who made such 
a fuss at the ball game?" 

Editor: "Say the bleachers went 
wild." 
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Why did Bendix, a billion dollar Corporation, re .. 

nowned for engineering success in aerospace, automotive, 
industrial, automation and electronics fields select Iowa to 
locate a highly technical Aerospace Division~ 

1. To provide challenging opportunities in Iowa for the 
abundant supply of engineers and scientists graduating from 
Mid-western schools each year. 

2 .. To take advantage of the wholesome living conditions 
and exceptional cultural and educational environment for 
its employees. 

3. To help the Mid-west become part of the space age by 
participating with l3endix in all major U.S. space programs. 

4. To take advantage of the industrial progressiveness and 
growth opportunities in the state. 

These are some of the reasons Bendix selected Davenport, 
Iowa, in the heart of the nation and close to major Universi
ties. They are also some of the reasons you will like working 
for Bendix Pioneer-Central Division. 

Pioneer-Central is engaged in the development and manu
facture of precision flight instruments, oxygen systems, fuel 
measuring systems, frequency standards, emergency sur
vival systems, propellant control systems and ultrasonic 
cleaning and decontamination equipment. 

Find out more about engineering opportunities before and 
after graduation by contacting your placement office for a 
campus interview or by returning the coupon below. 

r-------------------, I TECHNICAL EMPLOYMENT MANAGER I 
I BENDIX PIONEER-CENTRAL DIVISION I 

:Name ~ 
1 Class Degree Expected 1 
I Address I 
I I 
I City I 
~~ I 

L-------------------~ 

BENDIX CORPORATION· DAVENPORT, IOWA 
An Equal Opportunity Employer 
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For boosting a computer's performance 
or guiding a giant airliner .... 

look to Weston for precision 

Exciting things are happening at Weston ... 

from the manufacture of precision computer cir

cuit components for the IBM System/360 . .. to 

the development of space-age guidance systems 

such as panel instruments for the new generation 

of airliners. Weston also makes highly sophisti

cated devices {or the detection and analysis of 

electron flow, heat, light, radiation, acoustics and 

December, 1966 

Weston-Daystrom Squaretrim® potentiometers save space, 

guard accuracy of electronic circuits. 

other phenomena. 

By providing more capable systems {or measure

ment, control and information processing, Weston 

is bringing precision to a magnitude never before 

achieved .. -.from concept to end product . .. in 

applications that range {rom the bottom of the 

sea to the systems that will help guide Apollo 

spacecraft to the moon. 

Weston Instruments, lm:: •• Newark, 

N .. J. Offices world-wide. !Plants In 

New Jersey, !Pennsylvania~~ Massa .. 

chusetts, New York and Puerto Rico .. 

prime source for precision ... since 1888 
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(1 
by DIANNE REKOW 

There are very few human individuals, only half a 
dozen perhaps, who are worthy to become the highest 
exponents of our Western civilization. Certainly, da Vinci 
is worthy. 

Yet, da Vinci, an exponent of Western civilization, be
lieved that "if you be alone, you shall wholly belong to 
yourself, and if only one companion be with you, you 
will belong only half to yourself." So believing he began 
his lonely pilgrimage through life, passing through towns 
and villages, valleys and mountains, with the eyes of his 
mind wide open to discover the soul of things, which lies 
hidden. 

Da Vinci was neither teacher nor writer, held no 
academic appointment; he recorded no schemes of re
search; he published nothing. Yet his notes teem with 
scientific discussion, and show at times an absorbing in
terest in the problems of science and philosophy with an 
amazingly wide range-an almost encyclopaedic range. 
His notebooks form, in fact, a vast scientific heap where 
one finds proofs of ingenuity and capacity for original 
thinking which places him in the forefront of the world's 
greatest thinkers. 

The son of the village notary in the little village of 
Vinci near Florence, da Vinci showed his genius while 
he was a student. He solved mathematical and engineer
ing problems that puzzled his teachers! His most notice
able gift in his early years, however, was his talent for 
painting. He was apprenticed to painter and sculptor, 
Andrea del Verrocchio. By 1472, at 20 years old, da Vinci 
was taken into the painters' guild of Florence. 

In the early 1480's, da Vinci entered the service of the 
Duke of Milan, for whom he painted the famous "Last 
Supper." He also designed court pageants, worked out 
fortifications, and planned an immense statue of the 
duke. Soon afterward, though, the French occupied Mi
lan and the duke was forced to flee. Da Vinci then re
turned to Florence. 

In 1506, da Vinci returned to Milan to serve the French 
king as painter, engineer, and artistic adviser. Six years 
later he joined a group of architects and painters who 
were reconstructing Sa!int Peter's Church in Rome 
and adon1ing the palaces of the Vatican. Francis I ad
mired da Vinci enough to persuade him to visit France. 
Until his death, da Vinci lived in princely fashion in a 
chateau near Amboise, France. 

Da Vinci is known most widely for his paintings. His 
works include "The Virgin of the Rocks" and "The Virgin 
and Child with Saint Anne." Both of which are in the 
Louvre in France. He is perhaps best known for two 
other paintings, however, the portrait of Mona Lisa del 
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Gioconda, a prominent Florentine woman, and the "Last 
Supper," the supreme climax of his artistic career. Few 
other of his works have survived. 

For the ideal practice of art, something mathematical 
is necessary in the development of a sense of perception; 
there must be a clear knowledge of that branch of optics 
known as perspective, and above all the artist can achieve 
success only in proportion to his knowledge of anatomy. 
For da Vinci, both art and anatomy were advanced 
through a proper understanding of the laws of move
ment and of balance which became to him a spur for 
study of mechanics. 

For da Vinci, mechanics was the "paradise of the 
mathematical sciences." His studies included those topics 
of center of gravity, the principles of the lever, moments, 
the strength of loaded struts, and dynamics. 

Da Vinci, more than 100 years before Galileo, wrote, 
"And because all movements tend to maintenance, or 
rather all moved bodies continue to move as long as the 
impression of the force of their motors remains in them." 
This statement is almost the exact statement of Newton's 
First Law of Motion. 

Da Vinci discovered the "lighter-than-air" principle. 
•'The air," he remarks, "has greater density when nearer 
to water and greater rarity when nearer to the cold 
region .... " 

Furthermore, da Vinci recognized the role of the center 
of gravity in aeronautics. Many of his studies were di
rected toward the flight of birds. In fact, in 1908, Sir 
Hiram Maxim published a book on Artificial a.nd Natural 
Flight, the second chapter of which is devoted to the 
flight of birds. A comparison of this book with da Vinci's 
Sul V olo degli U ccelli, printed after his death from his 
notes, shows in many respects a remarkable similarity of 
staten1ents and coincidence of views. No reference is 
made by Maxim to da Vinci. Da Vinci's notes were made 
during the 15th century, 400 years before Maxim's book 
appeared! 

In the notebook on the flight of birds, reference is 
made to the principle of inertia. In the 15th century, 
however, dynamics had hardly been developed. Accord
ing to the accepted histories of mechanics, the law of 
inertia was discovered and presented by Galileo in 1638, 
yet da Vinci refers to that law two hundred years earlier. 

Part of a letter written by da Vinci commending him
self to the Court of Milan indicates the scope of his ac
tivities and interests: 

1. I have a process for the construction of very light 
bridges, capable of easy transport, by means of 
which the enemy may be pursued and put to flight; 
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and of others more solid, which will resist both fire 
and sword, and which are easily lowered or raised. 
I know also of a means to burn and destroy hostile 
bridges. 

2. In case of the investment of a place, I know how 
to drain moats and construct scaling ladders and 
other such apparatus. 

3. . .. if, by reason of its elevation or strength, it is 
not possible to bombard a hostile position, I have a 
means of destruction by mining provided the founda
tions of the fortress are not of rock. 

4. I know also how to make light cannon easy of trans
port capable of ejecting inflammable matter, the 
smoke from which would cause terror, destruction, 
and confusion among the enemy. [Note here a 15th 
century forecast of smoke-screens and poison gases.] 

5 .... by means of narrow and tortuous subterranean 
tunnels, dug without noise, I am able to create a 
passage to inaccessible places, even under rivers. 

6. . . . I know how to construct secure and covered 
wagons for the transport of guns into the enemy's 

lines, and not to be impeded by ever so dense a 
mass, and behind which the infantry can follow 
without danger. [Is this a vision of the modern 
tank?] 

7. I can make cannon, mortars, and engines of fire, etc., 
of form both useful and beautiful, and different from 
those at present in use. 

8. Or if the use of cannon happens to be impracticable, 
I can replace them by catapults and other admirable 
projecting weapons at present unknown; in short, 
where such is the case, I am able to devise endless 
means of attack. 

December. 1966 

9. And, if the combat should be at sea, I have numerous 
most powerful engines both for attack and defence; 
and ships which are both gun-proof and fire-proof 
and also powders and inflammables. 

10. In times of peace, I believe that I can compete with 
anyone in architecture, and in the construction of 
both public and private monuments, and in the 
building of canals. I am able to execute statues in 
marble, bronze, and clay; in painting I can do as 
well as anyone else. 

Indeed, Leonardo da Vinci, the son of the village 
notary in a small village near Florence, Italy had dis
covered or invented or planned everything from the 
wheelbarrow to the diving dress, from the safety-belt to 
the propeller, from the airplane to the submarine. Fur
thermore, he is noted as a great: 

Anatomist. He dissected and studied the body, espe
cially the human body so that he could scientifically 
portray it in his sculpture. 

Psychologist. Da Vinci mastered psychology so that he 
could capture the quality of the soul in his portraits. 
It may be that herein lies the intrigue of the Mona 
Lisa. 

Geologist. Da Vinci spent much of his lonely pil
grimage studying and recording the actions of water
falls and the formation of rocks. 

Meteorologist and astronomer. In his attempt to dis
cover the soul of things, da Vinci studied both the 
weather and the stars. 

Zoologist. His notebooks are full of animal lore. One 
notebook contains an excellent treatise on the pro
portions of horses. 

A-tap maker. Da Vinci prepared numerous military 
maps for the military campaigns of Cesare Borgia. 

Airplane designer. From his studies of mechanics of 
flight by analysis of the flights of birds, da Vinci de
signed a "plane" which, had it had some sort of 
power, would have flown. Some of the missiles 
which he fashioned were quite as streamlined as 
some of the World War II bombs. 

Inventor of weapons. In addition to the weapons enu
merated in the letter quoted, da Vinci built the 
forerunner of the machine gun. It consisted of a 
row of mounted guns on wheels. 

Engineer. Da Vinci designed a system of canals around 
Milan. Part of that same system is still used. 

Toymaker. Much of da Vinci's mechanical ability and 
artistic imagination was combined to build mechan
ical toys. Once he built a life-size lion, which to the 
amazement of the King and Queen of France, stood 
on its hind legs and roared. 

Indeed, Leonardo da Vinci, who believed that one 
should remain wholly alone, now belongs to the world; 
he is one of the highest exponents of our Western civili
zation. [] 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul! From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant house one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

8 PUBLISHERS 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 

a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 

equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

8 OFFSET 

8 LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 
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One of the outstanding advantages 
of Malleable Iron Castings. 
Toughness is the ability of a mate
rial to withstand impact or repeated 
loading. 

Any material will fail. The key in 
Malleable is that it will not fail sud
denly. Under severe impact, Malle
able will bend or stretch before 
fracture occurs. 

Malleable's impact strength is il
lustrated in this test by a truck 
manufacturer. To be absolutely sure 

of the strength of many components 
in the cab, including the Malleable 
iron cab support hinges, the truck 
was crashed at high speed into a 
barricade of ice. Although the cab 
itself was battered beyond repair, 
there was no damage to the Malle
able parts, proof of the outstanding 
impact resistance of this material. 

Another facet of toughness is a 
material's ability to withstand re
peated loads of low magnitude. Fail
ures of this type are due to fatigue, 
and usually start with the appear
ance of a crack at the stressed area 
which progresses through the part 
until fracture occurs. 

Fatigue strength is a major factor 
in design of automotive connecting 
rods. The loads on these parts alter
nate between tension and compres
sion of varying magnitudes. In de-

FromE EER'S B ST RE 
Main Engineering 

signing a Pearlitic Malleable iron 
connecting rod, a thorough series of 
experiments was conducted which 

demonstrated that the castings 
have fatigue properties which ex
ceed the performance requirements 
of modern automobile engines. 

MALLEABLE FOUNDERS SOCIETY 
UNION COMMERCE BUILDING 

CLEVELAND, OHIO 44115 

Featuring a Complete Line of Technical Supplies 
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edited by DANIEL KEHRBERG 

Introduction: The Log's Log is continually expanding 
its operations. This month, we feel, we have offended 
more people than we did last month, and next month 
we hope to escalate operations still further. 

In looking for the broadening of our offensive base 
in this issue, be sure to note the "Engen-Kehrberg 
Report.". This special election year insert should be 
clipped andl saved to guarantee an accurate source for 
a summary of all the major campaign issues. It should 
also be dipped in formaldehyde and framed forever if 
you're a fan of the "Huntley-Brinkley Report." For 
this, we believe, is Huntley-Brinkley and NBC at their 
best. 

And now, before launching you on into this month's 
outstanding issue of the Log's Log-compiled by the 
great minds of the U of M and written solely for your 
entertainment-we must recall that last month the 
Log's Log staff was in big trouble with the Ivory Tower. 
Well, they never showed up for our dual at dawn on the 
Mall. Sunlight always drives them into caves. 

1' elieve t • ~ 
Dear Editor: 

I am 18 years old. Some of my friends say there 
is no Tech Commission. I heard someone say "If you 
see it in the Technolog, it's so." Please tell me the 
truth, is there a Tech Commission? 

Virginia Ampere 
I.T. Freshman 

Virginia, your little friends are wrong. They have 
been affected by the skepticism of a skeptical age. 
They do not believe unless they see. Men have small 
minds. Unless they see an organization that represents 
I.T. students, they will not believe we have a Tech 
Commission. 

Yes, Virginia, there is a Tech Commission. It exists 
as certainly as intuitively clear proofs and fudge fac
tors for labs and 20 minute short quizzes exist, and 
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you know that they abound and give to your life its 
highest beauty and joy. Alas! how dreary would the 
Institute be if there were no Tech Commission! It 
would be as dreary as if there were no Virginias. 

Not believe in Tech Commission! You might as well 
not believe in fairies! You might get your boy-friend 
to hire some students to watch at all the meetings of 
the Tech Commission, but even if they did not see the 
Tech Commission do anything, what would that prove? 
Nobody sees the Tech Commission do anything, but 
that is no sign that there is no Tech Commission. The 
most real things in the world are those that neither 
I.T. students or people can see. Did you ever see fairies 
dancing on your lawn? Of course not, but that's no 
proof that they aren't there. You can't conceive or 
imagine all the wonders that are unseen and unsee
able at the University. 

I.T. needs faith, Virginia. Only with a romantic and 
imaginative attitude can I.T. students face the accom
plishments of Tech Commission. 

No Tech Commission! Thank God! It exists and will 
exist forever. A thousand years from now, Virginia; 
nay, ten times ten thousand years from now it will 
continue to make glad the heart of childhood. 

@ I~ T. ? 
It was a chill November night. Three members of 

the Log's Log staff huddled around a roaring radio, lis
tening to the bubbling sounds that came from the 
speaker. They were met in solemn conclave in a bar
ren, maid-swept dorm room, listening to the piped-in 
student radio station, WMMR. "The gravelly voice of 
Golden Gopher," burbled the speaker. They sat in 
judgment of a Sunday night satirical program. 11 Part 
of WMMR's creative programming," the garbler spea
kled. Unfortunately, their conclave stayed solemn. 

The insignificance was broken by a cascade of 
sound. 

(W.I.T.? Continued-Page 42) 
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Introduction: The following is a direct transcript, 
video tape of election night, November 8, 1966. Ev
erything is as it was then, except you are there. The 
Engen-Kehrberg Report was a public service of your 
Log's Log, which was taped and shown to the I.T. grad
uates in Viet Nam. It is reprinted below with special 
permission from the University of Minnesota, Institute 
of Technology, Saigon Branch. 

Announcer: Good Evening from the Log's Log Election 
Central. 

Dan: This is Dan Kehrberg in the basement of Com
stock Hall. 

Dave: And Dave Engen, also in the basement of Com
stock Hall. Well as you know, we are beginning to get 
some early results in from the East. In Georgia, with 
13 votes in, our electronic computer, Early Warning 
System (EWS), has declared Lester Maddox to be the 
winner by 13 votes. It might be interesting to point 
out that contrary to expectations, backlash played only 
a minor role in the outcome. This is shown by only a 
small write-in vote for the pro-slavery candidate, Lash 
LaRue. And now to Dan for the Pennsylvania results. 

Dan: In Pennsylvania the race between Milton Shapp, 
millionaire Democrat and Raymond Shafer, impover
ished tycoon, for the governorship is going down to the 
wire. With 98% of the precincts reporting, our EWS 
is still unable to declare a winner. As you know, Mil
ton Shapp spent 4 million dollars of his own money 
on this election and ... wait, new results are coming 
in ... yes, we are now able to declare Milton Shapp the 
winner by a margin of 4 million votes. 

Dave: The returns from Alabama indicate that Lurleen, 
wife of incumbent George Wallace, has won a land
slide victory over Republican Jim Martin. This victory 
is a definite boost to the Presidential ambitions of 
George Wallace. As First Lady of Alabama, George 
now has plenty of time to devote to the 1968 presi
dential campaign. 

Dan: EW'S has just declared Governor Rockefeller of 
New York, re-elected. As the winner, he will receive a 
salary of $27,500. As the loser in a divorce suit, he 
will pay $30,000 in alimony. And if my simple arith
metic is correct, Dave, Nelson Rockefeller is short 
$600, although I understand he can apply for a poverty 
grant. Another very interesting race, is for the gover
norship of Minnesota. Running on a slogan of "Let the 
People Decide," Governor Rolvaa~ said in his conces
sion statement to Governor-Elect LeVander: "Well, they 
sure did, didn't they?" 

(Report Continued-Page 42) 
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(Report-Continued From Page 41) 
Dave: The Senate race in Oregon is widely considered 
to be a test of the President's policies in Viet Nam. 
Dove, Mark Hatfield, has been campaigning for the 
withdrawal of American Marines from San Diego; 
meanwhile, Hawk, Robert Duncan spoke out for an 
increased buildup of Piper Cubs in Berlin. The latest 
returns show the Hawks leading the Doves by a beak. 
In another facet of this race, we find I.T. losing to their 
draft boards by a 1-A to 2-S margin. Just south of 
Oregon is California, where Dan is ready with the 
results. 
Dan: The race for governor of California has attracted 
wide national attention, to say nothing of foreign film 
directors and producers. Due to the high ratings of 
Death Valley Days, EWS has declared Ronald Reagan 
to be the winner. . Now we take you to Pat Brown's 
headquarters for a concession statement: 
Brown: 23 years ago when I first entered politics, I 
locked myself out of my office with only a prepared 
concession speech in my pocket. Today, I found the 
lock on my office changed, with the same speech pin
ned on the door. I've enjoyed these 23 years in public 
office, and have no regrets. As for my plans for the 
future, I've decided to accept an opening which has 
suddenly occurred, on the Death Valley Days program. 
Dan: With the decision in California, we are prepared 
to offer the following observations on Election '66. 
There can be no doubt, but that this has been a GOP 
night, with the possible exception of California where 
MGM seems to have won again. It is also possible to 
reflect on what our country has learned from this 
election. The people of the U. S. have very little pa
tience with the Right or Left. Moderation and stability 
are our keynotes. The great wave of the future seems 
to be the trend toward the militant middle. There was 
also a heavy voter turnout. How, Dave, would you 
account for this? 
Dave: Well, I think it's because a lot of people voted. 
The American people seem to have told their politi
cians to go out and sit on a fence. Today, we have 
seen the American people exercise their right of 
electing their representatives. They have spoken some
times with anger, sometimes with approval, but usual
ly out of ignorance. So, until tomorrow morning and 
the Gemini launch, Good night Dan. 
Dan: Good Night David, and Good Night for the Log's 
Log. 

(W.I.T.?-Continued From Page 40) 
"How can we have a solemn conclave with all this 

cascading going on? Where's it coming from?" 
"The can's next door," one of the staff members 

garbled. 
At three minutes after 8:05, the show called "What 

Is This?" went on the air. The anonymous, amoebic 
band of announcers began reading and suffering their 
way through the script. In sympathy to our audience, 
we will omit a transcript of the program. 

At 8:30, by the grace of the Golden Gopher (or what
ever), the show was finished. The score: Us, 7; Them, 
1. "Us'ns had a five-point handicap." 

"Well, what do you think?" 
"I'll grant them one thing; their copy was bad." 
"The funniest thing I can remember from the pro-
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gram was the remark: 'Well, that just about does it for 
tonight.'" 

"Who have they got for a listening audience?" 
"After this program?" 
"After the first ten minutes." 
"I can think of three kinds: Those with an insane 

devotion to the cause of student humor; those that 
will listen to see if it can possibly get worse; and ... " 

uand ... ?" 
"the masochists." 
The insignificance was broken by a cascade of 

sound. 

0 
Welcome to the Official Daily Bull. So soon will pass 

another year. Dan and Mary's birthday (Nov. 23) 
passed, however, unnoticed. Shame I.T., shame. Not 
so much as a card, I.T., shame, shame. Hang your 
head low. But, we know I.T. that your hearts are pure 
and your intentions are good. It's just that you're all 
cheap s.o.b.'s. 

By the way, did you know that "LeVander" spelled 
backwards is "Red Navel?" 

Dec. 16-31 
16~Love Thy Neighbor Literally Day 
18-National Morality Day or Put Off Doing what you 

Usually do until tomorrow. 
22-Santa Claus signed to do stainless steel razor 

blade commercials. 
24-Admiral Merchants Truck Line decks its hauls 

with boughs of holly. 
25-Tinsel Depreciation Day. 
27-Lose Your Shirt on a Ketchup race Day. 
31-,U of M ForestryCiub plays quoits to ring out the 

Old. 

Jan. 1-15 
1-lf you're a thoroughbred this is your birthday. 
4-Talented C.E. picks up 1,764 pieces of paper be

tween his toes for a new world's record. 
7-lcicle Harvest Begins. 

10-Become a missionary, go to Africa, and get eaten 
by your Bible Class Day. 

12-Snoopy gets the Red Baroness Day. 
15-Dr. Bencriscutto writes the "11th Street Rag" 

while enroute from 12th Street to lOth Street. 

Conclusion: Next month you can expect more of the 
same, with only slight improvement-usually unplan
ned and uncalled for. One of the things you should 
watch for in January is an exclusive photo to be in
cluded in the Log's Log. Yes, we have secured a pic
ture of the 1967 Forester's Queen. We are also seeking 
to secure permission to print the only A+ theme in 
the history of freshman composition. The proud 
freshman author described it to us as follows: "It's all 
about my cat Ralph, and a doggy and a horsey, and a 
car I saw once in California and what I did on my 
Christmas vacation." 

In parting, we would like to leave you with the lat
est thought from the feverish minds involved in the 
clarification of the "New Theology." This is their lat
est: "If there was no man, God would have invented 
him." 
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Step right into the picture on one of the biggest steam 
generation projects in the U.S. Or into closed circuit TV. 
Or marine power. 

Tomorrow, who knows? You could be on the B & W team 
that launches an entirely new product. 

We're big enough ( $480 million last year) to take on 
some pretty exciting projects. But small enough to give you 
a challenging job, not just desk space. 

Come grow with us at Babcock & Wilcox. 

December, 1966 

We started in boilers and steam generation, then 
moved on to atomic power stations, nuclear marine pro
pulsion, refractories, specialty steel, computers and control 
systems, closed circuit TV and specialty machine tools. 
(We still make the best boiler in America.) 

Want to talk about the future? Your future? See your 
placement officer. Or write to Manager, College Recruit
ing, The Babcock & Wilcox Company, 161 East 42nd 
Street, N.Y, N.Y 10017. A good place to work and grow. 

ilcox 
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Photos by Wiik 

Merry Christmas and the best of 
finals to you fellows. With all the 
studying or should we say cramming 
being done, these pages should come 
as a welcome distraction. This lovely 
ash blonde beauty is Cheryl Jopp. 
Cheryl works as a receptionist for 
Twin City Federal's downtown office 
and also does as much modeling as 
possible. While attending modeling 
school she was number one in her 
class and was voted the girl most likely 
to succeed; we think she has. Cheryl 
stands 5' 6" and weighs 122 pounds. 
She is 20 years old and is looking for
ward to working as a stewardess when 
she becomes 21, and still hopes to 
model in her spare time. Enjoying 
most recreational activities Cheryl 
mentioned ice skating, swimming and 
dancing as a few she enjoys most. 
While such trivia as measurements 
don't usually interest you fellows 
(ahem! ) these are too good to keep to 
ourselves. Obviously from our photo
graphs she has a very nice figure that 
speaks for itself at 36-24-36. 

Decem'Jer, 1966 
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If you are graduating with outstanding scholastic achieve
ment in engineering, mathematics, or the physical sciences, 
Sandia Corporation would like to arrange an interview. 

Sandia Corporation is a Plan for Progress company, and an 
equal opportunity employer. U.S. citizenship is required. 

We assist America in its pursuit of peace-
We serve Science in its pursuit of new knowledge. 

A BELL SYSTEM SUBSIDIARY I AlBUQUERQUE, NEW MEXICO; LIVERMORE, CALIFORNIA; TONOPAH, NEVADA 

Sandia, as a member of the Bell System 
recruiting team, will be on campus 

Jan. 17, 18, 19, 20 
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We like to call it an "environment for 
growth." 
You see, at The Mead Corporation, there are 
opportunities of all kinds for engineers of 
all kinds ... scientists, chemists, civil, 
electrical, mechanical, industrial and 
chemical engineers, as well as pulp and 
paper technologists. In fact, with a little 
work and perseverance, they're the kind of 
openings that can take a man (or woman) 
into product and process development, 
process control and research, plant and 
project engineering, production management 
or any place else he's equipped to go. 
If you're this kind of graduate-one who 
jumps at the uncommon challenge, who 
measures himself by his own achievements, 
and wants a little bit more than he's seen 
until now-we probably have a spot you 
can grow in. Write to the Employment 
Supervisor, The Mead Corporation, 
Chillicothe, Ohio, and let him tell you more. 

A 
plans-for-progress 
company 
and an 
equal opportunity 
employer. 

, 
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Intrigued by· exotic designs? 
Come to Douglas. We have a lot to intrigue you: extensive and exceptional Southern 
California facilities, where there are many independent research and development programs 
underway; engineering design problems to challenge the most creative minds; encouragement 
to publish. Why not find out about Douglas? Contact your placement office or send a resume to 
L. P. Kilgore, Box 663-L, Corporate Offices, Douglas Aircraft Co., Inc., Santa Monica, Calif. 

An equal opportunity employer 
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some engmeers 

prefer to work like this .. ; and some prefer it like this 

-\Ne'll promote them both 
You can talk to some of our engineering bigwigs and 

come away with the impression that a man who has not 

yet forgotten everything he learned in freshman calculus 

is an impractical theorist and a shirker. (Your impression 

would be wrong. He doesn't mean that at all. Bessel 

functions were his meat at one time.) 

Others of our boss engineers will sound as though it is 

no longer decent for an educated professional to look 

inside a reactor personally. (He neglects to tell you how 

hard it was to give up a grand time as an apprentice 

steamfitter to enter college.) 

Observe, then, that both of these types have risen to 

bigwigdom. It takes all kinds to run an outfit like ours. 

The chap who applies new directions in the solid state 

theory of catalysts to knock a nickel off the tankwagon 

price of a monomer deserves reward comparable to that 

of the grimy one who cuts a plant's downtime in half by 

relocating the filters so that the pump motors quit burn

ing out. 

CHOICE is what we believe in offering, in addition to 

the expected emoluments. We believe in it for our own 

good. We can offer it because of our vast and ever-grow

ing diversification, which is all from within. We offer 

choice at the outset and choice after you have had a 

chance to try out your ambitions and see how they work. 

Drop us a line about your ambitions. 

EASTMAN KODAK COMPANY 
Business and Technical Personnel Department/ Rochester, N.Y. 14650 

an equal-opportunity employer with major plants in Rochester, N. Y., 

Kingsport, Tenn., Longview, Tex., and Columbia, S.C. 



General Electric 
engineers and scientists 
are helping to satisfy the 
needs of society m m m 

Like rapid transpo ation 
Your technical career at General Electric can 
cover a wide range of engineering 
innovation. Take today's rapid transit problem 
for example. Inquisitive minds in research 
and design at G.E. have developed circuitry, 
radar controls and propulsion systems 
that can run and guide a 150 mph transit train. 
Manufacturing engineers have 
developed methods and machines 
to produce these transit systems as efficiently 
as possible. And technical marketing 
specialists are working with cities and 
government, planning their transportation 
networks. Good reasons why at General Electric 
innovations start and finish with the 
technical man. 

For more information on career starting 
points available to you with G.E. 
(in research, development and designi 
manufacturing, or technical marketing) write: 
D. E. Irwin, Section 699-19, Schenectady, 
New York 12305. 

GENERAL ELECTRIC 
An Equal Opportunity Employer 





E, 

There was once a college senior named AI Addin who 
yearned for his place in the sun. 

However, at graduation time so many companies offered 
him a job, AI didn't know which one to accept. 

Then he met a Mr. Greeley, the recruiter from Westing
house. Mr. Greeley was a kindly man with a warm smile. 
He described to AI how at Westinghouse young men have 
their choice of six operating groups* and work in friendly, 
tight-knit little teams on the world's most exciting projects. 

"Go Westinghouse, young man," Mr. Greeley urged. 
And AI Addin did. He wanted to be part of Westinghouse 

efforts to help the nation rebuild cities, so he joined the 
corporation's Construction Group- supplier of the world's 
widest range of products for the construction market. 

One day, while AI was polishing a Westinghouse lamp, 
a Jeanie appeared. This pretty, warmhearted, intelligent 
Jeanie was an engineer with the Elevator Division. (Women 
are welcome at Westinghouse, an equal opportunity em
ployer.) As the daughter of one of the richest men in Amer
ica, Jeanie was in a position to grant AI Addin three wishes. 

Al's first wish- to help Westinghouse build a municipal 
complex of apartments, offices, stores and parks within an 
established metropolitan area. 

Al's contribution to the project was to help develop a 
computerized environmental analysis technique- an in
genious system for precalculating the heating and cooling 
needs of all the buildings in the complex. Grateful archi
tects and consulting engineers voted AI the year's most 
calculating supplier. 

Al's second wish- to help develop a total transporta
tion system tor a new housing area being built. 

Transportation for the new project would consist not 
only of a remote-controlled mass transit system, taking 
commuters to and from their places of business ... but 
it would also include sophisticated elevator and electric 
stairway systems to be installed within the project's ter
minal and living areas. 

Al's third and last wish- to marry Jeanie. 

She consented on the condition that he let her join him 
on other major projects and urban systems assignments 
undertaken by Westinghouse throughout the world. 

AI Addin agreed ... and they lived happily ever after. 
MORAl: All your wishes for a prosperous career can be 
granted if you join Westinghouse, where awaiting you are 
challenges, hard work, building block education, travel. 
adventure, and yes, even romance. 

You can be sure if it's Westinghouse 

For further information, contact the Mr. Greeley from West
in~i'house who will be visiting your campus during the next 
few weeks or write: L. H. Noggle, Westinghouse Educa-

--tional Center, Pittsburgh, Pennsylvania 15221. 

*The Westinghouse Operating Groups: Consumer Products; Industrial; Construction; 
Electronic Components & Specialty Products; Atomic, Defense & Space; Electric Utility. 
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Although graphic communications of 
all kinds is our business, making ideas 
matter is our main concern. Since this 
encompasses every alphabet, numeri
cal system and other graphic means 
known to man, the possibilities are 
endless. 

For example, LOX (Long Distance 
Xerography) has already begun to 
demonstrate its immense potential as 
a graphic way to put any idea across 
continents or oceans ... in seconds 
and with great fidelity. 

We think it likely that LOX will do for 
facsimile transmission and reproduc
tion what our 914 copier did for office 
copying. Revolutionize it. 

And, we expect that, as with the 
914, the revolution will come quietly. 
Suddenly a world of people will have 
ready access to documents that can 
help bridge, the communications gap. 
To press this revolution forward we 
are concentrating on exciting corol
lary concepts like 3-dimensional 
imaging, color xerography and the 
global transmission of images through 
computer systems. 

But even as we extend ourselves to 
explore and develop the potentialities 
of LOX-type systems- such as may 
print the morning paper at your break
fast table some day-we're simultane
ously giving a lot of thought to a range 
of related possibilities. Not least is the 
creation of potent, low cost educa
tional concepts and techniques. 

Your degree in Engineering, Sci
ence, Statistics or Mathematics can 
qualify you for some intriguing open
ings at Xerox, in fundamental and 
applied research, engineering, manu
facturing, programming and market
ing/sales. 

See your Placement Director or 
write directly to Mr. Stephen G. Craw
ford, Xerox Corporation, P.O. Box 
1540, Rochester, New York 14603. An 
Equal Opportunity Employer. 

l0X,914 AND XEROX 

ARE TRADEMARKS Of XEROX CORPORATlO~ 

1 



2 

h iti 
n 
0 

ID 

Space and missiles. Bendix activities span 
many phases of the U.S. space program-from 
producing guidance and control systems to 
studying the nature of the moon's surface. 

Automotive. Brakes, steering, car
buretion and other related components 
are continually being improved by 
Bendix engineers. 

Aviation. Results of Bendix research include the first commercial all-electronic auto
pilot and, just recently, the first FAA-approved all-weather landing system. 

Picture yourself a Bendix engineer working in one of 
these areas: space, missiles, aviation, automotive, oce
anics or automation. Whichever field you choose, Bendix 
offers you the challenges and opportunities that come 
with working on projects and programs ranking among 
today's most important. 

t 
ul 

0 

I 

Automation. Bendix is providing manu
facturers with many types of cost-cutting 
equipment-including numerical control 
systems and automatic gaging and monitor
ing systems. 

Why not look further into all the diversified activities 
Bendix has to offer? Materials are available from our 
representatives when they visit your campus. Or write 
directly to J. M. LaRue, Director of University and 
Scientific Relations, The Bendix Corporation, 1104 
Fisher Building, Detroit, Michigan 48202. 

Oceanics. Bendix is a leader in this new field. Developments 
include navigation devices to withstand pressures at 3 miles 
deep, underwater telemetry, guidance/control systems for 
anti-submarine torpedoes and submarine steering systems. 

Bendix has 31 divisions and 13 subsidiaries 
throughout the United States, and 21 subsidiaries and 
affiliates in Canada and overseas. An equal opportunity employer. 

FISHER BUILDING, DETROIT, MICH. 48202 

WHERE IDEAS 
UNL K 
THE FUTURE 

Bendix divisions are in California, Florida, Missouri, Iowa, Ohio, Indiana, Michigan, Pennsylvania, New York, New Jersey, Maryland. 
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Write us. 

We'll tell you how it and hundreds of other new developments were created 
out of Allis-Chalmers unique combination of people capabilities. 

Our answer can give you a head-start toward creating your own opportunity 
for a career with Allis-Chalmers- one of America:s 100 largest companies. 

f.Hm.DING GREAT PRODUCTS MAKES AUIS-CHAUVlERS A GREAT PLACE TO WORK, 

AN EQUAL OPPORTUNITY EMPLOYER 

MANAGER OF COLLEGE RELATIONS 

ALLIS-CHALMERS 
BOX 512 

MILWAUKEE, WISCONSIN 53201 

I am interested in the opportunities for creating my own future with 
Allis-Chalmers 

D I would like an interview 

0 Send literature about the scope of the opportunites for me 

NAME_...._.. _________ ADDRESS-----------------------

January, 1967 3 
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In the last three years alone we've 
constructed 45 million dollars' worth 
of chemical plant additions. In fact, 
our percent of chemical investment to 
chemical sales has been three times 
that of the chemical industry as a 
whole. And big as we are in chemicals 
today, within 10 years the sales from 
these new plants alone will be twice 
our current chemical business. 
For additional facts on G.E.'s role in 
Chemistry, write to the Chemical & 
Metallurgical Division, General Elec
tric Company, P.O. Box 220, Water
ford, New York 12188. 

GENERAL ELECTRIC 
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hat turns you on? 

Responsibility? Professional Recognition? Financial 
Reward? We know of no company better able, or more 
disposed, to satisfy these goals than Celanese Corporation. 
Why Celanese? You'll be working for a young company 
that's growing fast-and "plans" to keep growing. 1965 
sales rose 23% to over $860 million. Our future planned 
growth depends on our ability to attract top-notch people 
who can grow with us. 
Sound good? If you feel you can perform in our fast
moving, intellectually demanding environment, it should. 

If you're ambitious, flexible and imaginative, well trained in 
chemistry, physics, chemical, electrical or mechanical en
gineering, marketing, finance, accounting or industrial re
lations, we'd like to talk to you-regardless of your military 
commitments. And you'll like what you see at Celanese. 

Discuss us with your faculty and Placement Officer and see 
our representative when he is on your cam
pus. Or write to: John B. Kuhn, Manager of 
University Recruitment, Celanese Corpora
tic~, 522 Fifth Ave., New York, N.Y. 10036. 

CELANESE 
AN EQUAl.. OPPORTUNITY EMPLOYER 

MINNESOTA TECHNOLOG 



You can go forward, go fast, go 
far .... at Hughes Field Service & 
Support Division. 

If you are seeking a stimulating 
assignment where you can get in on 
the ground floor of the rapidly-ex
panding aerospace/electronics field, 
capitalize immediately on your back
ground and training, and progress 
quickly toward your career goals
Hughes Field Service & Support 
Division in Southern California will 
welcome your inquiry. 

Some of our current fields of 
interest include: 

DESIGN ENGINEERING 

Openings exist for Electrical and 
Mechanical Design Engineers in the 
development of Trainers & Simula
tors and in the design of checkout 
and test equipment for large missile 
and aerospace systems. These re
sponsible positions require interest 
and/or experience in such design 
areas as: analog circuits, digital 
logic, switch/relay logic, electrome
chanical packaging, infrared testing, 
inertial guidance and Command/ 
Control systems. Responsibilities 
will include all phases of develop
ment from concept to final fabrica
tion and evaluation. B.S. degree is 
required in E.E., M.E. or Physics. 

January, 1967 
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FIELD ENGINEERING 

The Field Engineer's job ranges 
from complete contractor mainte
nance of electronic systems to tech
nical assistance. His primary func
tion is to help the customer become 
self-sufficient. Responsibilities in
clude: providing maintenance, oper
ational and technical assistance; for
mal and informal on-the-job training; 
logistic assistance and the investi
gation and solution of equipment 
problems experienced in the field. 
Domestic and overseas field assign
ments are available. Requirements 
include: B.S. degree in E.E. or Phys
ics and experience with military fire 
control, radar or communications 
systems. 

TECHNICAL TRAINING 

Hughes Technical Training pre
pares both civilian and military per
sonnel to efficiently operate and 
maintain advanced electronic sys
tems. Technical Instructors conduct 
training classes at Hughes California 
sites and domestic field locations ... 
and work directly with customers to 
evolve special training devices, plan 
field training programs and prepare 
courses for use at customer bases. 
Requirements include: B.S. degree 
in E.E. or Physics and experience in 
preparing and presenting technical 
electronics material in the classroom 
and laboratory. 

I 

I 
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ENGINEERING WRITING 

Specialists in printed communica
tions convert complex engineering 
data into simple, accurate, illus
trated support publications, includ
ing technical manuals, orders, bro
chures, sales proposals, etc. Fields 
of interest include: digital comput
ers, digital and voice communica
tions systems ... and many others. 
Requires a B.S. degree in E.E. or 
Physics. 

CAMPUS INTERVIEWS 

February 13 & 14 

For additional information on the 
career opportunities available at 
Hughes Aircraft Company-and to 
make arrangements for a personal 
interview appointment with repre
sentatives of our Technical Staff, 
please contact your College Place
ment Office or write: Mr. B. P. 
Ramstack, Hughes Aircraft Com
pany, P.O. Box 90515, Los An
geles, Calif. 90009. 

r------------------, 
I I 

: H HES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 

FIELD SERVICE & SUPPORT DIV, 

An equal opportunity employer 
U.S. citizenship required 
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The people who voted to cut the budget of the Minneapolis School Board 
are crazy. They do not seem to realize that they are going to hurt their children 
instead of help the1n. In effect, what they are going to do, as far as education 
is concerned, is to cut out everything except classes. This means that the stu
dents will go to class in the morning and when they are finished in the after
noon, they will go home immediately. This will force the student to make the 
choice between studying hard and becoming a computer or not studying and 
ending up a nothing. Both choices are equally unattractive. The three years 
that a student spends in high school are the years in which he begins to form 
his life-long interests and his personality. Nowhere else can he have the 
opportunities that are offered in high school. Band is one perfect example. 
Parents decry the unfamiliar sounds of rock and roll, but they should realize 
that band is a place where the student can begin to appreci:tte other kinds of 
music. Then, of course, we must consider the sports program. This seems to be 
the voter's biggest complaint and the principal reason for the cut in the budget. 
But it is here that one of the greatest educational opportunities lies. An athlete 
must learn to accept discipline and responsibility. He is thrown out into an 
atmosphere much like the real world; if he makes a mistake he is judged a bum 
and if he succeeds he is rewarded as a hero. 

"But what," asks the disinterested reader of this letter, "does this have to do 
with me?" Not a great deal perhaps, except that I.T. is tending to cut back 
extra-curriculars without people even having to vote them out. In 1971, I sup
pose there will be even mure pseudo people walking around. You can ask them 
to derive Einstein's equations, but they won't know a thing about any other field. 
They will probably never rise above a twelve thousand dollar salary either, he
cause they are followers and not leaders. So how are extra-curricular activities 
going to help these people? It will give them a type of education that can only 
be gained from working with people. If the parents of Minneapolis want their 
children to be uninteresting and unintelligent people like most I.T. students, 
fine. If not, they should change their opinion regarding the budget cut. 

Rodger Whipple, Aero.E. '69 

Fool that I am-I just wasn't satisfied. Something in me simply wouldn't 
allow me to go on blindly accepting. I couldn't be a sheep. No, I had to 
step back and take a look at the situation. A pretty sad situation it is-really 
ugly. rm sorry that I looked. Like Charlie Brown, I truly weep for our gen
eration. Still, it looks shiny and bright on the outside. We do have all our 
technical information, high ratings, and technological advances. But what a 
terrible, terrible, cold, sterile, empty shell below the shiny surface. 

What have they done to us? How have they managed to cut our ties with 
humanity? Where is our vitality and spirit? How did we lose our sacred 
child-like curiosity of the unrelated fields? Why do we have no time for other 
people? How did they teach us that involvement is a sin? Where is the emo
tion that recognizes beauty? What happened to love? Why are we afraid to 
cry? 

It simply can't be possible that our society has evolved to the point of breed
ing empty shells. That would be the biggest cause yet for birth control. It 
must be a system that drains us. We evidently have been taught emptiness. 
We aren't born cold. Yet even at high school graduation there often remains 
the spark of hell fire. Feeling still exists in the pre-college years. 

But how they have quenched the spirit in I.T. Utterly stamped it out and 
buried it. Yet we pay the fee for our own funeral. Then I must ask WHY? 
The college experience is supposed to be educational. This is the last chance 
that we have to learn about life. After this there is no place to hide. We will 
wear the banner that says, adult when we leave here. However, can we also 
qualify for the badge that says human? What kind of world do they think 
they are preparing us for? Are we to believe that all emotion is measured in 
significant digits? Are we to believe in a, society that fits empirical data? 
Something within us has to realize the fallacy of this. Have we forgotten so 
soon that life is living? 

MINNESOTA TECHNOLOG 



We must prepare for the existing world rather than try to hide in our own 
small, false, world. We must have education at any cost! If our scholastic 
predestination is to become cold, technical, empty, shells, then we have the 
right to be damned rather than seek a cold, shallow, false, light. Since empti
ness can be taught, then by the same token we have a right to demand that 
feeling be taught. But it seems we can only trust ourselves for the system 
with its dedicated ranks has let us down. It appears that even now we must 
educate ourselves; for the selfish father, in the interest of strengthening his 
own position, would only teach us to follow in his steps. Perhaps we need 
our 40 days in the wilderness to establish our sense of values for most surely 
we are not being taught perspective. If we look up to a system that preaches 
only competition among our fellow men, then let us tear down the idol and 
cast it out as all false gods must be cast out. If our moral code is based on 
the C.P.A., then it most surely has become our golden calf and needs re
evaluation. If an instructor believes that the pure mechanics of grinding out 
cold num;~rical solutions to hypothetical situations is more important on a week
end than feeling the warmth of a symphony or the emotion of a play-then 
let us rid ourselves of him lest we begin thinking the same way. And if a 
system backs him in his dedication then by all human standards that system 
must be condemned for it is inhuman and completely unreal. 

Fight the system! Don't be afraid to feel. Laugh a lot and cry a little. 
Become involved. Use weekends to learn about life and people. Don't let a 
shiny but empty existence be your idol. Don't let them drag as they feel they 
must. Let them make computers out of machines, not people. We not only 
have our individual rights but also our obligation to society and future gen
erations. We must strive to become humans or most surely the next Pied Piper 
will be a machine and we shall all be mechanical rats led to our own des
truction. 

Charles Wood, M.E. '67 

It is becoming increasingly important for students to take an active interest 
in their student organizations. These organizations in IT badly need leader
ship and membership. While most students are not concerned about this, they 
should be aware of the benefits to be acquired from active participation. 

Since most IT graduates will eventually attain managerial positions, leader
ship and a creative mind are essential for success. This being the case, it is 
proper that a good deal of time be devoted to leadership training. This train
ing can be best acquired by accepting a position of authority and responsi
bility in one of our many organizations. 

Many students excuse themselves because they must devote all their time 
to study. It is true that IT students must carry a heavy credit load. However, 
few positions require much time, especially if we have enough people who 
are willing to accept responsibility. The commuter student could expect to 
make only a few trips at night to attend the activities of the organization. 

It is important for the student to look into a number of clubs, perhaps ioin 
several, and only later become involved in one that is really interesting. For 
this reason, I especially encourage Freshmen and Sophomores to explore the 
clubs on campus, not only in IT, but others as well. 

leo Walz, M.E. '68 

This page is open to any I.T. student, faculty member, or any other party who 
is interested in a better I.T., who has either constructive criticism or praise of 
the Institute of Technology. its policies or its students. Edito.rials must be 
signed and should be 100-500 words in length. Thev will be printed in their 
entirety or not at all-·if editing is necessary it will be done only with the 
consent O·f the author. Address them to: Minnesota Tech,nolog, Rm. 2, M.E. 
Building, and drop them in any Campus Mail box. 

-The Editors 
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Determining the pH, or relative acidity, of a patient's blood 
is a routine part of many physical examinations. Until re
cently, this was a time-consuming process. It involved the 
use of a cumbersome water bath to maintain the blood sam
ple at body temperature. Now all it takes is 15 seconds. Ask 
a clinical chemist. 

The difference is a new blood pH system designed and 
engineered by Corning research. Heart of the system is an 
electrode with a glass element that senses the difference in 
acidity between the sample and a liquid of standardized pH. 
A proportional electronic heater holds the temperature of the 
sample to within ± 0.01 oc of any preselected temperature. 
Warm-up time from plug-in is only 3 minutes. An aspirator 
provides for quick flushing of the electrode after each use. 

Sophisticated instrumentation like this is just one more 
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example of the new glitter in glass. Today, glass can be made 
six times stronger than steel. Or as soft as silk. It can bend or 
not bend. Break or not break. Melt or not melt. It can be 
molded, cast, machined, drawn and pressed. In short, it pos
sesses more useful capabilities than any other known material. 

For solutions to their materials problems, industry and 
government are coming to Corning. Because Corning is the 
glassmaster. It's a broad, international company, with one of 
the most daring, expert and imaginative research and engi
neering staffs in the world. Plus a marketing principle that 
commits them to developing products only in areas where a 
need exists and no product does. 

Young engineers seeking challenge, opportunity and ad
vancement are invited to write to Career Development Man
ager; Corning Glass Works, Corning, N.Y. 14830. 

I 
CORNING GLASS WORKS 
AN EQUAL-OPPO.RTUNITY EMPLOYER 
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by DONALD C. ANDERSON 

College Interviewer 

January. 1967 
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It is perhaps bold of me to write as 
an interviewer-this is only a part
time job-my principal employment 
has been in engineering for the past 
11 years. However, my Company 
makes a policy of having its engineers 
hire the new technical men for the 
Company. I have been trained in my 
Company's philosophy of employee 
selection, and hardened by eight 
years of returning to the Minnesota 
campus in late January or early Feb
ruary. 

The objective of this article is to 
provide the student reader with an in
sight as to what we interviewers look 
for in those woefully brief 15-20 min
ute exposures to the applicant. Any 
responsible company feels that the 
greatest disservice it could do to the 
applicant is to misplace him, hiring 
him for work for which he's not quali
fied by background, training, inteTest, 
temperament or any other valid rea
son. The campus interview is usually 
the first contact between employer 
and applicant. It is not an employ
ment interview. Rarely is a job offer 
made during the campus interview. 
It is a screening device and, moreover, 
it is a two-way screening device. The 

interviewer tries to decide whether 
the candidate should proceed further 
in the recruitment process, and the 
candidate decides whether he is in
terested in doing so. 

I'll try to develop for you the char
acteristics of the «ideal" applicant. 
You may be surprised that there is no 
physical stereotype of this ideal, ex
cept as it may exist in the mind of a 
particular interviewer. It's under
standable that an interviewer who 
had suffered a Freudian trauma in
flicted in childhood by a man with 
green hair would be less than totally 
objective about green-haired engi
neering students. It's also equally 
likely that most interviewers could be 
swayed by the appearance of a candi
date clad in black leather jacket, side
burns, and spangles. On the other 
hand, I'm sure a skilled interviewer 
will give fair consideration to any in
terviewee, tall or short, who is reason
ably and neatly dressed. 

The interviewers have a consider
able «book" on the candidates at the 
time the campus interview com
mences. The student's grades are 
made available, and the interview 
form brought in by the applicant 
shows degrees held and to be award
ed, work experience, interests, etc. It 
sounds like we could just say hello to 
the applicant, collect the sheaf of 
papers and records, and ponder our 
decision over a martini. Not sol We 
set out to discover things during the 
campus interview which are not avail
able in the written records. 

Our "ideal applicant" possesses cer
tain "basic characteristics" in above
average measure. These are habit 
patterns and talents that are formed 
early in a man's life. While the "leop
ard might change his spots," the basic 
indicator of what a man will do in the 
future is what he has done in the past. 
What a man can do is relatively easy 
to determine from his grades, experi
ence, mental ability, and physical con
dition. In the campus interview we 
try to get a line on what he "will do" 
by probing for these basic character
istics: 

e~~ We probe for evidence that the ap
plicant has set goals for himself and 
then achieved them. It is important 
that we don't try to judge our man by 
the nature of his goals, but rather by 
his success in achieving them. For 
example, an ME who is an avid hot
rodder and has won trophies at a 
drag strip would more closely fit our 
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idea than an EE who has hied to 
build a hi-fi set and has given up 
short of success. The applicant's ex
tra-curricular history is usually most 
revealing of this characteristic-aca
demic goals are more often defined 
by the school curriculum and the fac
ulty. A special word on extra-curricu
lar activities-the skilled interviewer 
will quickly determine whether the 
applicant has contributed to his listed 
activities, or has been a "joiner" just 
to develop a more impressive resume. 

ED Occasionally I encounter an appli
cant whose goals seem unrealistic. 
The most extreme example occurred 
on my first day of interviewing. In 
spite of my thorough interviewer 
training at our Technical Center in 
Cincinnati, I was considerably more 
nervous than the applicants that day. 
It was about mid-morning and my 
confidence was just creeping back to 
50% of normal when a husky 6'3", 
combination EE and football player, 
marched into the room. He said, «Mr. 
Anderson, I'm Joe Zilch and I'm going 
places! Does your company want 
to come along?" Needless to say, 
wherever he is today. we did not 
follow. 

ED Our ideal applicant is capable of 
sustained periods of mental and/or 
physical effort. Again we probe an 
area which is not covered by the re
sume. A bright boy who has never 
been extended may represent more of 
a risk to an employer than an average 
student with proven capacity for hard 
work. 

* The interviewer will find in his 
ideal applicant an awareness to 
things and happenings about him. 
Part of the appraisal of this character
istic is supplied by the applicant's be
havior during the interview, and part 
by questioning to reveal the detailed 
knowledge of some activity in which 
he has engaged. The fact that a stu
dent has held a summer job would 
appear on the interview resume. As 
an interviewer, I would try to deter
mine how much the student had 
learned about the company beyond 
the limits of the summer job itself. 
A ditch digger could do a precise job 
knowing only how to steer a shovel. 
Our ideal ditch digger would also 
have found out what the ditch is for, 
where it is going, and may even have 
suggested an improvement or simpli-

12 
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fication to the ditch digging project. 
(He could even be dating the con
tractor's daughter.) 

• Naturally it is most important that 
the candidate muster enough adrena
lin to stay awake and interested dur
ing the interview. Contrary to popu
lar belief, you won't get any more 
sleep as a successful professional man 
in industry than you do as a college 
student. We interviewers are likely 
to conclude that a young man who 
appears to be hovering mid-way be
tween conversation and a catnap 
might carry this characteristic into his 
job, at considerable loss to all con
cerned. 

* Our ideal candidate will be per
sonally acceptable to the interviewer, 
of course, but this alone is not 
enough. The interviewer will try to 
determine by questioning whether the 
candidate has been personally accept
able to his fellow students. Has he 
actively participated in organizations? 
Fraternities? Has he held elective of
fice? Any of these and many other 
questions can reveal a man's social 
consciousness. Actually it is of more 
significance if the applicant has dem
onstrated anti-social behavior. Mak
ing a successful career in industry 
doesn't require you to be a back-slap
ping extrovert, but a sensitivity to 
people and the responsibilities of our 
community existence is almost a pre
requisite. Putting this simply, we pre
fer our "raving geniuses" to be able 
to live in reasonable accord with the 
rest of humanity. 

Summing up, I can describe the 
ideal applicant as a wide-awake 
young man who has demonstrated 
achievement and a capacity for hard 
work, has acquired his education 
while living in harmony with his fel
low men and has expressed an inter
est in investigating employment op
portunities with the company in
volved. Interviewers see many such 
ideal applicants at Minnesota each 
year-the qualifications are really not 
unreasonable. The great stride must 
still be made from "ideal applicant" 
to "ideal professional engineer." 

The recruitment procedure creates 
the basis for an educated guess-a 
guess as to the probability that this 
young man of promise will exploit his 
education and inborn capabilities by 
contributions to his company, family, 
self, and perhaps all mankind. I] 

13 
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Vic Lechtenbe 
President 
Anchor Construction Co. 
Omaha, Nebraska 

u e ers uilt ith 
uiltuu~long a 

ickey u lin 
Ill 

1e 
stay er they are aid for~'' 
"Any contractor has to make a profit to stay in busi
ness. But, he can go out of business while he's 
making a profit (for lack of work) if he doesn't do a 
good job and use quality material. That's why I use 
Dickey Coupling Pipe. It's the one sure way to build 
durable sewers and make a profit, too. This pipe in 
the ground, is out of sight-out of mind." 

Vic Lechtenberg said this ... and he said more. 
"Taxpayers certainly don't want to pay for doing the 
job all over again in 10 to 15 years because the pipe 
failed. As far as I'm concerned, there's only one way 
to avoid this. 

Build sewers with the kind of pipe you people make 
. . . clay. And that new urethane Coupling you've 
come out with is the finest factory-made joint I've 
ever worked with." 

If it's made of clay it's good ••• 

Mr. Lechtenberg is right .... Dickey Coupling Pipe 
is the finest material available for sanitary sewers. 
It can't rust, rot, corrode or disintegrate. It handles 
any kind of normal wastes ... residential or indus
trial. The Coupling, like the pipe, is resistant to acids, 
alkalis, solvents, gases and micro-organisms nor
mally found in sewers. 

Be sure to select Dickey Coupling Pipe. It takes the 
gamble out of sewer construction. 

sanitary glazed clay pipe 

W. S. DICKEY CLAY MFG. CO • 
BIRMINGHAM. ALABAMA • FT. DODGE. IOWA • KANSAS CITY. 
MISSOURI " MERIDIAN. MISSISSIPPI • ST. LOUIS. MISSOURI 
SAN ANTONIO, TEXAS • TEXARKANA. TEXAS-ARKANSAS 

if it's made by Dickey it's better 
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TURN ON TO ORRO Feel like 
being one of the brains behind the coming gas turbine 
age ... or developing a new aircraft alloy ... or finding 
out how to feed 4 billion people? Try your genius at Inter
national Harvester, where computers and research are as 
familiar as tractors and trucks. We are a company that 
supplies mechanical power to a world that is increasing 
its population by more than 60 million a year. Our horizons 
are unlimited. But our immediate job is to attract young 
people who can match their strides with today's onrushing 
technology. We have engineering openings in research and 
development, design and testing, manufacturing and sales. 

We offer the best combination of opportunity, responsibil
ity and individual treatment. International Harvester is a 
2-billion-dollar-plus annual business. We are the world's 
largest producer of heavy-duty trucks, a major producer of 
farm and construction equipment, an important steel man
ufacturer, too. POWER and the people who provide it are 
our lifeblood. We need engineers-especially mechanical, 
industrial, agricultural, metallurgical, general and civil 
engineers. We probably need you. 
Interested? Contact your Placement Officer now for a date to see an IH 
representative when he visits your campus. Or if interviews are not sched
uled, write directly to the Supervisor of College Relations, International 
Harvester Company, 401 N. Michigan Avenue, Chicago, Illinois 60611. 

International Harvester puts the future in your hands 

AN EQUAL OPPORTUNITY EMPLOYER 
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J\1\onday,. January 9 
Budd Company 
Honeywell Incorporated 
Johnson Service Company 
Marathon Electric Manufacturing 

Corp. 
Michigan Department of State High-

ways 
North American Aviation (5 Divisions) 
Timken Roller Bearing Company 
Toro Manufacturing Company 
TRW Systems 

Tuesday,. January 10 
American Oil Company (Mfg. Dept.) 
Honeywell (2nd Day) 
lVlartin Company (Baltimore-Denver-

Orlando) 
Monsanto Company 
Montana Highway Commission 
NASA-Goddard Space Flight Center 
North American Aviation (2nd Day) 
Timken Roller Bearing Company (2nd 

Day) 
TRW Systems (2nd Day) 

Wednesday,. January 11 
American Oil Company (2nd Day) 
General Mills Incorporated 
General Motors Corporation 
Interior-Reclamation 
Martin Company (2nd Day) 
Monsanto Company (2nd Day) 
North American Aviation (3rd Day) 

Thursday,. January 12 
Continental Oil Company 
General Mills (2nd Day) 
General Motors (2nd Day) 
Huntington Alloy Products Division 

(International Nickel Division) 
Martin Company (3rd Day) 
Monsanto Company (3rd Day) 
Parke, Davis & Company 
West Bend Company 
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West Virginia Pulp and Paper Com
pany (Research Lab & Bleachwood 
Div.) 

Friday,. January 13 
Cherry-Burrel Corporation 
Cutler-Hammer 
City of Des Moines 
General Motors Corporation (3rd Day) 
Harbison-Walker Refractories Com-

pany 
Mead Corporation 
Navy Department 
Wisconsin Electric Power Company 

Monday,. January 16 
Abbott Laboratories 
American Bosch Arma 
Diamond Alkali Company 
Eastman Kodak Company 
General Tire & Rubber Company 
Idaho Nuclear Corporation 
New York Central System 
Ralston Purina Company 
Sherwin-Williams Company (The) 

Tuesday,. January 17 
Bell System 
DeSoto Chemical Coatings Company 
Dow Chemical Company 
Eastman Kodak Company (2nd Day) 
Goodyear Aerospace Corporation 
Goodyear Tire & Rubber Company 
Jones & Laughlin Steel Corporation 
National Steel Corporation 
Univac 
Walker Manufacturing 

Wednesday,. January 18 
Bell System (2nd Day) 
Dow Chemical Company (2nd Day) 
Goodyear Aerospace Corporation 

(2nd Day) 
Goodyear Tire & Rubber Company 

(2nd Day) 
National Steel Corporation (2nd Day) 

Phillips Petroleum (Atomic Energy 
Div.) 

Pittsburgh-Des Moines Steel Company 
Univac (2nd Day) 
Union Carbide-Linde Division 

Thursday,. January 19 
Aeronautical Systems Division 
Automatic Electric Company 
Babcock & Wilcox 
Bell System (3rd Day) 
Deere & Company 
Dow Chemical Company (3rd Day) 
Falk Corporation 
Raytheon Company 
Union Carbide-Line Division (2nd 

Day) 
Univac ( 3rd Day) 

Friday,. January 20 
Argonne National Laboratory 
Bell System (4th Day) 
Central Intelligence Agency 
Deere & Company (2nd Day) 
Ellerbe and Company 
Interstate Power Company 
Raytheon Company (2nd Day) 
McQuay Incorporated 
United Aircraft, Research Labora

tories 
United States Forest Service 

Monday,. January 23 
Aluminum Company of America 
Caywood-Schiller, Associates 
Duluth, Mesabi & Iron Range Ry. 

Co. 
Eaton, Yale, Towne, Inc. 
General Telephone Company of Wis-

consin 
City of Minneapolis 
Standard Oil Company (Ohio) 
United States Atomic Energy Com

mission 
Westinghouse Electric Corporation 

MINNESOTA TECHNOLOG 



Tuesday, January 24 
Cummins Engine Company 
Inland Steel Company 
Minnesota Mining & Manufacturing 

Company 
Milwaukee Road 
Square D Company 
Trane Company 
Westinghouse Electric Corp. (2nd 

Day) 
Wisconsin Power & Light Company 

(Summer) 

Wednesday, January 25 
American Can Company 
Caterpillar Tractor Company 
Fabri-Tek Incorporated 
Ingersoll-Rand Company 
Minnesota Mining & Mfg. Co. (2nd 

Day) 
Northern Natural Gas Company 
Trane Company (2nd Day) 
United States Army Materiel Com-

mand 
Westinghouse Electric Corp. (3rd 
Day) 
Wisconsin Power & Light Company 

Thursday, January 26 
Caterpillar Tractor Company (2nd 

Day) 
Dow Corning Corporation 
Minnesota Mining & Mfg. Co. (3rd 

Day) 
NASA-Lewis Research Center 
Pittsburgh Plate Glass Company

(Chemical Division) 
U. S. Army Materiel Command (2nd 

Day) 
United States Rubber Company

(Chemical Division) 
United States Steel Corporation 

Friday, January 27 
Beloit Corporation 
Bemis Company Incorporated 
Brunswick Corporation 
Celanese Corporation of America 
Consolidated Papers 
Dow Corning Corporation (2nd Day) 
Maytag Company 
NASA-Lewis Research Center (2nd 

Day) 
Sargent & Lundy, Engineers 

Monday, January 30 
Anheuser-Busch Incorporated 
Commissioned Corps, USESSA (Coast 

and Geodetic Survey) 
Control Data Corporation 
City of Detroit 
General Electric Company 
Lees and Northrup Company 
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Procter and Gamble 
Upjohn Company 
Worthington Corporation 
Whirlpool Corporation 

Tuesday, January 31 
Control Data Corporation (2nd Day) 
General Electric Company (2nd Day) 
Al Johnson Construction Company 
Joslyn Manufacturing & Supply Com-

pany 
Kaiser Aluminum & Chemical Corpo-

ration 
Mobil Oil Company 
NASA-Manned Spacecraft Center 
Outboard Marine Corporation 
Procter and Gamble (2nd Day) 

Wednesday, February 1 
Amphenol Corporation 
FMC Corporation, Northern Ord-

nance Div. 
General Electric Company (3rd Day) 
E. F. Johnson Company 
Kimberly-Clark Corporation 
Los Angeles County 
Procter and Gamble (Summer) 
Union Carbide Corporation-Group I 

Thursday, February 2 
Borg-Warner Research Center 
Electric Machinery Manufacturing 

Company 
Goodrich-Gulf Chemicals, Inc. 
Harnischfeger Corporation 
Hercules Powder Company 
Los Angeles County (2nd Day) 
Pillsbury Company 
Procter and Gamble (Summer) (2nd 

Day) 
Union Carbide Corp.-Group I (2nd 

Day) 

Friday, February 3 
Archer-Daniels-Midland Company 
Consolidation Coal Company 
Federal Communications Commission 
B. F. Goodrich Company 
Harnischfeger Corporation (2nd Day) 
Ceo. A. Harmel & Company 
St. Regis Paper Company 
David Taylor Model Basin 

Monday, February 6 
Bergstrom Paper Company 
Boeing Company 
Canadian Civil Service Commission 
Collins Radio Company 
Ford Motor Company 
Johnson & Johnson 
Lockheed (Burbank) 
National Bureau of Standards 
Pure Oil Company 

Tuesday, February 7 
American Air Filter Company 
Boeing Company (2nd Day) 
Canadian Civil Service Comm. (2nd 

Day) 
Collins Radio Company (2nd Day) 
Ford Motor Company (2nd Day) 
Lockheed (Burbank) (2nd Day) 
Sundstrand Corporation (2nd Day) 
Youngstown Sheet & Tube Company 
Bendix Corporation 

Wednesday, February 8 
Boeing Company (3rd Day) 
Corning Glass Works 
R. R. Donnelley & Sons Company 
Douglas Aircraft 
Firestone Tire & Rubber Company 
International Business Machines Corp. 
Nekoosa-Edwards Paper Company 
Sundstrand Corporation (1st Day) 

Thursday, February 9 
Black, Sivalls & Bryson, Inc. 
Boeing Company (4th Day) 
Douglas Aircraft (2nd Day) 
Hewlett-Packard 
International Harvester Company 
IBM (2nd Day) 
Minneapolis Gas Company 

Friday, February 10 
American Oil Company and Amoco 

Chemicals Corporation 
Charmin Paper Products 
Hewlett-Packard (2nd Day) 
International Harvester Co. (2nd Day) 
LTV-Aerospace Corporation 
NASA-George C. Marshall Space 

Flight Ctr. 
Pickands Mather & Company 
Rex Chainbelt Company 
Texaco 

Monday, February 13 
Allen-Bradley Company 
Hughes Aircraft Company 
Lockheed (Sunnyvale) 
Louis-Allis Company 
NASA-Flight Research Center 
Rosemount Engineering Company 
Shell Companies 
Standard Oil Company of California 
Texaco 

Tuesday, February 14 
Allen-Bradley Company (2nd Day) 
Chrysler Corporation 
Hughes Aircraft Company 
NASA-Flight Research Center (2nd 

Day) 
Pittsburgh Plate Glass Company 
Shell Companies (2nd Day) 
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Standard Oil Co. of Calif. (2nd Day) 
Universal Oil J:>roducts Company 

Wednesday, February 15 
Allis-Chalmers 
Elliott Company 
Esso Research & Engineering 
Humble Oil & Refining 
lVlotorola 
Naval Ordnance Laboratory 
Rosemount Engineering Co. (2nd 

Day) 
Xerox Corporation 

Thursday, February 16 
Allis-Chalmers (2nd Day) 
Consumers Power Company 
Esso Research & Engineering (2nd 

Day) 
Humble Oil & Refining (2nd Day) 
IV!otorola (2nd Day) 
Naval Ordnance Laboratory (2nd 

Day) 
Phillips Petroleum (Oklahoma) 

Friday, February 17 
Allied Chemical Corporation 
California State Personnel Board 
City of Milwaukee 
Northern States Power Company 
Phillips Petroleum (2nd Day) 
B.ural Electrification Administration 
Sinclair B.efining 
Sinclair B.esearch 
United States Gypsum Company 

.~o/londay, February 20 
CTS Corporation 
Detroit-Edison Company 
General B.adio Company 
International Milling Company 
City of Los Angeles 
Mitre Corporation 
lviotorolajSemiconductor Division 
Service Bureau Corporation 
Texas Instruments 
United Aircraft Corporate Systems 

Center 

Tuesday, February 21 
Advanced Scientific Instruments 
Aero-Commander, Division of Rock-

well-Standard Corporation 
Carrier Air Conditioning Company 
J. I. Case 
E. I. duPont 
Ethyl Corporation 
Fisher-Governor Company 
Joslyn Stainless Steels 
Mechanical Handling Systems 
Texas Instruments (2nd Day) 

Wednesday, February 22 
Holiday 
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Thursday, February 23 
American Electric Power Service 

Corp. 
E. I. du Pont (2nd Day) 
General Foods Corporation 
McDonnell Aircraft 
National Security Agency 
Reserve Mining Company 
State Highway Commission of Wis-

consin 
U arco Incorporated 
Taylor Instrument Companies 

Friday, February 24 
CBS Laboratories 
Ceco Corporation 
Continental Can Company 
E. I. duPont (3rd Day) 
Industrial Nucleonics/ AccuRay 
McDonnell Aircraft (2nd Day) 
National Cash Register Company 
Northwest Paper Company 
Rohm & Haas 
Texaco 

Monday, February 27 
Armco Steel Corporation 
Carrier Research & Development 

Company 
Eli Lilly & Company 
General. Dynamics Corporation 
International Minerals and Chemical 

Corporation 
Magnetic Controls 
Perkin-Elmer Corporation (The) 

Tuesday, February 28 
American Cyanamid Company 
Anaconda Wire and Cable Company 
Fairchild Semiconductor 
General Dynamics Corporation (2nd 

Day) 
General American Research Division 

General American Transportation 
Corp. 

Republic Steel Corporation 
Sangamo Electric Company 
Spartan Electronics 

Wednesday, March 1 
Aeronutronic Division, Philco Corpo-

ration 
Commonwealth-Edison Company 
Green Giant Company 
Hamilton-Standard 
International Telephone & Telegraph 

Corp. 
Koehring Company 
Mallinckrodt Chemical Works 
Nordberg Manufacturing Company 
Varian Associates 

Thursday, March 2 
Bell Aerosystems 

Bucyrus-Erie Company 
Hamilton-Standard (2nd Day) 
City of Los Angeles 

(Water and Power Department) 
Mallinckrodt Chemical Works (2nd 

Day) 
Northrop Corporation 
Pratt & Whitney Aircraft 
Stauffer Chemical Company 
Velsicol Chemical Corporation 

Friday, March 3 
AiResearch Manufacturing Company 

of Arizona 
Bell Aerosystems (2nd Day) 
Cornell Aeronautical Laboratory 
Iowa Electric Light & Power Company 
NASA, John F. Kennedy Space Center 
Northrop Corporation (2nd Day) 
State of Minnesota 
Pratt & Whitney Aircraft (2nd Day) 
San Francisco Bay Naval Shipyard 

Monday, March 6 
Amoco Chemicals Corporation 
Litton Systems Incorporated ( Guid-

ance & Control Systems Division) 
NASA, Ames Research Center 
Naval Research Laboratory 
Sperry Phoenix Company 
United States Plywood (A.M.) 
Vernitron Corporation 
vVestern Union Telegraph Company 

Tuesday, March 7 
Celotex Corporation 
Continental Can Company 
Globe-Union 
Magnavox Company 
Naval Research Laboratory (2nd 

Day) 
Norfolk Naval Shipyard Nuclear 

Power Div. 
Pan American Petroleum Company 
United States Geological Survey 

(Water Resources Division) 
Board of Wayne County Road Com

missioner 

Wednesday, March 8 
Avco-Lycoming Division 
Cleveland-Cliffs Iron Company 
Digital Equipment Company 
Fairbanks Morse Incorporated 
Henningson, Durham and Richardson, 

Inc. 
Franklin Appliance Division (Stude

baker Corporation) 
Iowa State Highway Commission 
United States Naval Underwater 

Weapons (Research & Engineering 
Station) 

United States Post Office Department 
United States Rubber Tire Company 
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Dr. C. A. Wentz, Project Development Engineer, International Department. 

hat led me, a research engineer, into international 
arketing? Interest, plus hillips latitudem 

"I joined Phillips to do research and development. I 
had already looked at a great many other companies, 
both chemical and petroleum. I picked Phillips for its 
research depth and diversity. 

'
1But a person's interests change. Mine led me from 

the lab to the semi-plant to process design to market 
research to sales development ... international. All at 
my own instigation. All in the five years since I got 
my Ph.D. at Northwestern. 

"I know people who've changed companies five or 
six times in the same period, because their interests 
changed. That's the difference at Phillips Petroleum. 
Phillips offers the latitude, and allows you the free
dom, to grow in the direction that suits you best. 

January, 1967 

"Phillips has given me the chance to 'create myself.' 
I learn more and more every day about more and more 
things. That's what I like most about this company. 
I feel I'm becoming a more complete person. If I knew 
a student who was interested in any of our areas*; 
that's exactly what I'd tell him." 

*To name a few: petroleum exploration and refining; hydro-
carbon research; synthetic rubber ... carbon black ... plastics 
and textile development ... fertilizers ••. packaging ... LP-gas 
. .. and many others. 

To learn more about Phillips, contact James P. Jones, 

PHILLIPS PETROLEUM COMPANY 
104 F. P. BLDG., BARTLESVILLE, OKLA. 74003 

AN EQUAL OPPORTUNITY EMPLOYER 
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by RODGER WHIPPLE 

Dr. Robert E. Sloan, associate professor of the Geology 
and Geophysics department, was born in Champaign, 
Illinois, in 1929. He received all of his degrees, which 
are Ph.B., B.S., M.S. and Ph.D., from the University of 
Chicago. Dr. Sloan, during the year, spends about half 
of his time on teaching and about half on research. He 
says that he is happy \Vith this combination, because he 
enjoys both. But when the end of the year comes, he 

DR. ROBERT E. SLOAN 

gets "cabin fever" and heads out to the Montana Bad
lands to do his field work. He claims that this is really 
only half of his research. The other half, he brings back 
to study during the winter. His office testifies to this 
fact. At the present time, he is studying vertebrate 
fossils that date from the end of the dinosaur period. 

Dr. Sloan, when asked what one of his pet peeves was, 
he replied that it was student apathy. He does not like 
to see students in his classes in the back of the room 
just serving time. He said that the predominant at
titude is that they are there because it is a requirement 
that must be fulfilled. These type of people do not think 
and usually parrot back answers on the tests without 
even bothering to change the words he used in lecture. 
But he also admitted that he did not see any solution to 
this problem. It must come from the students them
selves. 
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Dr. Morris E. Nicholson, professor in the Mineral and 
Metallurgical department, was born in Indianapolis, 
Indiana. He received his Sc.D. from M.I.T. in physical 
metallurgy in 1947. He has been a research professor at 
the University of Chicago and he also worked for Stand
ard Oil of Indiana. Since he has come to Minnesota, he 
has taken a great interest in various projects and organi
zations, and he has written several articles for the Tech
nolog. During the school year he spends approximately 
three-quarters of his time on teaching and the rest on 
research. During the summer, though, he is almost 
completely involved in research. He says that he pre
fers this schedule, because he enjoys teaching and work
ing with students. In addition, he does a small amount 
of consulting work for a few firms in the Twin Cities 
area. 

In our interview with him Dr. Nicholson wanted to 
emphasize that students must try to become critical in 

DR. MORRIS E. NICHOLSON 

their approach to a subject. They should avoid memoriz
ing formulas and direct their effort toward developing a 
perception of the basic, fundamental concepts of the 
material they must deal with. 

MINNESOTA TECHNOLOG 



You're looking for a job where you can put your particular 
technical talents to the test ... one that offers good 
growth potential. Take a long look at Amoco. 

Amoco Chemicals Corporation was founded in 1957 as the 
wholly-owned petrochemical subsidiary of Standard Oil 
Company (Indiana). Amoco is a ·leading supplier of basic 
chemical building blocks and specialized intermediates 
for the chemical industry. 

Amoco is definitely a company on the grow! Because of 
this, there is every opportunity for you-as a technical 
graduate-to move ahead with Amoco in a responsible 
position for which you've been trained. 

For instance, we now have immediate openings in Chicago 
and Joliet, Illinois; Houston, Texas; Decatur, Alabama; 
Whiting and Seymour, Indiana. These positions, in plant 
operations, project engineering, research and marketing are 
the stepping-stones to supervisory responsibility at Amoco. 

So, be sure to consider the Amoco opportunity. Our 
recruiter will visit your school 

February 10, 15 
March 6 

Contact your Engineering Placement Office NOW to 
secure some background information on Amoco and to 
set up a definite interview time. 

Impossible to make a date with the Amoco recruiter? 
Then just drop a line to: 

W. H. Moeller 
Department CP-1 
AMOCO CHEMICALS CORPORATION 
130 East Randolph Drive 
Chicago, Illinois 60601 
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WHY? Because applying your knowledge and 
stretching your imagination are the hardest- but 
most satisfying- kinds of work there are. 

And we have a whole grab-bag of problems that 
will challenge your abilities and stimulate your pro
fessional growth . 

. . . For example, we designed and built an auto
mated drilling vessel that allows us to drill for oil and 
gas in water up to 4,000 feet deep . 

. . . Our research has given us a new synthetic elas
tomer-with the resiliency of rubber and the manu
facturing versatility of plastic-which does not require 
vulcanization . 

. . . We've developed a new hydrocracking process 
for vastly increasing the gasoline yield from a barrel 
of crude oil. 

We've solved these problems. 
But we've got many others. 
Wm;tld you like to consider helping us solve them? 
if so, talk with the Shell representative who will be 

on your campus soon. Or s,end a resume to Manager, 
Recruitment Division, The Shell Companies, Depart
mentE, 50 West 50th Street, New York, N.Y. 10020. 

THE SHELL COMPANIES • Shell Oil Company 
Shell Chemical Company • Shell Development Com .. 

pany • Shell Pipe Line Corporation 

An Equal Opportunity Employer 
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tt nti n: Chemical Engineers, Mechanical Engineers, 
Electrical Engineers, Civil Engineers ..•. 
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Don't fail to pick up a copy of the brochure shown above, at your college placement 
office. See the many career openings we have to offer, almost anywhere in the country. 
Learn about the many opportunities awaiting you in engineering, production, mark
eting and research with us. See how you can contribute to the community and to 
important industrial developments, and also how you can advance rapidly and re
wardingly with ability and application. We are one of the nation's leading diversified 
chemical companies, making over 2500 products such as plastics, resins, fibers, 
pharmaceuticals and chemicals for a wide range of consumer industries. 

Sign up for an interview with our representative when he visits your campus. He has 
much to tell you about building a successful and satisfying career with Rohm and Haas. 

Interview Date: February 23-24 

PHILADELPHIA, PENNSYLVANIA 19105 

an equal opportunity employer (M & F) 
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A Discipline Demanding More 
Than Slide Rule Knowledge ... 

by SHERMAN COOLEY 
Consulting Engineer 
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The gross dollar volume of new sys
tems, construction, remodeling and 
expansion has been an impressive fig
ure growing steadily in post war years. 
In most significant projects the serv
ices of a professional engineer in pri
vate practice whether chemical, elec
trical, mechanical, etc., has played a 
vital role in development and design. 
Although the dollar volume of con
struction projects is large, the con
sulting design office can be classified 
as a small business. More often the 
office may employ fewer than 25, less 
often they employ over 200. Despite 
the size of this business, there is an 
opportunity for students and grad
uates to select a specialized field and 
convert training into application. If 
size and numbers are of little impor· 
tance, except for individual attention, 
then the small business is potentially 
a means for early personal develop
ment. 

A student or graduate inclined or 
interested in professional work in pri
vate practice should investigate the 
state law requirements for registra
tion. It is not the intention herein to 
go into great detail regarding this 
law; such information can be obtained 
from the State Board of Registration 

for Architects, . Engineers and Land 
Surveyors. Briefly stated, however, 
the purpose of the law is to safeguard 
life, health and property and to pro
mote the public welfare and the pro
visions of the law have raised the 
standard of these professional services 
in connection with planning, design 
and supervision of construction. A 
student should subscribe to the "en
gineer-in-training" preliminary exam
ination upon graduation from· school, 
and serving the time required of ac
tual experience. The "engineer-in
training," for example, would gain val
uable experience dming employment, 
striving for registration in one or more 
disciplines in engineering. During 
this period a trainee will be faced 
with specific problems, delegated to 
his responsibility, which will be chal
lenging but rewarding. Personal ex
periences in the heating, ventilating 
and air conditioning business will be 
enumerated to briefly expose students 
to the scope of work in a specific type 
of private practice. 

The design of entrance heaters, for 
example, in serving a multi-story 
building can present unusual prob
lems for air supply. Selecting the pro
per heat exchanger, fan, motors, duct-
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work and grilles is highly critical. The 
door quality and size, whether revolv
ing or hinging, location, exposure, and 
traffic greatly influence design criteria. 
Good operation of entrance heaters 
must offset wind direction and vel
ocity as well as inside-outside tem
perature differences causing stack ef
fect. The combination of windage and 
stack effect is a special problem relat
ing to exfiltration on the top floors 
and infiltration at the lower floors. 
Such considerations must be given for 
design of air quantity, direction and 
velocity, temperature and pressure. 
The blueprint layout may show these 
items; however, the inexperienced 
engineer soon learns that the air does 
not necessarily follow the arrows. A 
compressible fluid such as air can be 
a fickle matter to cope with, requir
ing detailed study and understanding 
of a specific problem. 

Often an engineer in private may be 
called upon to investigate a particular 
problem, which is indicated in re
lating a foaming steam boiler expe
rience. Foaming is primarily a result 
of chemical conditions of the water 
and is governed by presence of for
eign material such as oil and suspend
ed matter. Since carryover of mois
ture in steam can be traced to foam
ing, control of such conditions are 
necessary. To preclude the foaming 
action and before initial starting of 
steam generation, boilers are filled 
with a caustic soda solution and 
heated as a cleaning process. After 
repeated cleaning, the boiler persisted 
to foam, making it difficult to trace 
the cause. Further investigation dis
closed a small manually valved steam 
line leading directly into an open soap 
barrel. The steam heat was used in 
softening a solidified floor cleaner. 
During the night cycle, boiler opera
tion was discontinued, causing steam 
in the mains to condense, subsequent
ly creating a partial vacuum in mains 
including the small branch line which 
acted as a siphon for the soap solution. 
The cause of soap entering the steam 
mains, feedwater system and back to 
the boiler was then verified by an ac
tual test, thus solving the problem. 
The most obvious cause of trouble 
may often be overlooked. A case in 
point where the common sense rule 
applies as well as the slide rule. 

The association between the client 
and engineer in private practice may 
begin with a new building, remodel
ing or development of a plant facility 
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or product. The owner or representa
tive generally calls for a preliminary 
meeting in which the requirements 
are set forth giving the design limita
tion and budget. The practitioner 
must develop a keen ear for listening 
to the owner's specific problems and 
experiences which may dictate the 
need for the project. Careful consid
eration must be given to such items 
as obsolete equipment, worn materi
als if remodeling, function and serv
ice of new materials with a watchful 
eye on the most recent product devel
opments in the field which may ap
ply. The basic schemes are developed 
and presented with various alternates 
outlined for selection by the client. 
Sketches, brochures, charts, and 
graphs are presented to completely 
inform the owner stressing the ad
vantages of each proposal. Factual in
formation is highly important during 
presentation meetings, and upon ac
ceptance of the general scheme, the 
client will authorize the engineer to 
proceed on final working drawings 
and specifications. Subsequently, the 
professional must work with the most 
highly skilled talent within his busi
ness to produce the most functional 
and economical system. Generally, 
the plans and specifications are sub
mitted to equipment suppliers or con
tractors for bidding purposes. Actual 
construction follows upon negotiating 
a workable contract with owners and 
contractor. During the course of con
struction, the engineer must scruti
nize the materials and workmanship 
to safeguard the public and client's 
interest. The engineer's obligations 
are compensated by fee from a satis
fied client subscribing to a highly 
technical service. 

Feasibility studies are a very im
portant phase of work for an engineer 
in private practice. The availability 
of new materials, equipment and pro
cesses keep mounting from year to 
year. The selection and combinations 
of various materials to meet design 
and specified conditions, are an in
teresting part of the engineering com
paring the use of one material, pro
cess, or energy with others. To make 
a general statement that one material, 
process, equipment, or source of en
ergy is better than another would be 
foolishness. Certainly the costs should 
be investigated as well as the func
tion. For good engineering econom
ics,. the questions should be asked; 
why do the job at all, is there a bet
ter time to proceed, and is there a 

better way to do it? Energy studies, 
specifically can be complex in deter
mining the most economical long 
range owning and operating cost of 
equipment and fuel. Whatever ap
plies in one project may not neces
sarily apply in another. Unless repeti
tive trial calculations are made, the 
best combination in the interest of the 
client, may never be known. Does 
the shoe fit? Unless we try, we may 
never know. Fortunately the labor
ious task of repetitive calculations can 
be saved with computor time. ··The 
significance and value of what comes 
out of the computor is highly depend
ent on the information set into the 
program. The orientation of a build
ing on a particular plot may greatly 
influence the heating and cooling 
bill, and optimum conditions is the 
greatest monetary return for the least 
amount invested. Such calculations 
necessarily take the time of a practi
tioner. Feasibility studies not only 
apply to design and selection, but 
also apply to engineering procedure. 

The age for labor-saving devices 
paves the way for versatility within 
the practitioner's business. Hours of 
routine work can be diverted to ap
plication and development by sifting 
and choosing the alternates in design. 
Recognizing the best combination is 
one phase, but an engineer's ability 
to communicate the conclusions and 
recommendations to others is highly 
important. 

Lack of proficiency in making re
ports in his field, but not limiting to 
his specialty, may retard the engi
neer's progress. Background subjects 
are necessary with more than an ex
oosure to English, political science, 
law and economics to name a few. 
The process of learning is endless 
whether in formal training or appli
cation. Joining a technical organiza
tion may be the starting point for 
stimulating broad interests for the 
student. Selecting the right employ
ment may follow, but not without set
ting a goal, and then seeking a firm 
start with challenging and productive 
work. The engineer in private prac
tice would welcome the industrious 
student or graduate as an employee 
who has the courage to accept re
sponsibility, the initiative to push, dig 
and prod at basic knowledge and the 
imagination to apply to original de
signs. The fundamental aims and ob
jectives should be to protect the pub
lic and to raise the ethical and tech
nical standards of the profession. (] 
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You don't need to waste a single year "exploring." Talk to the 
Allied Chemical interviewer~now. You'll find he does what most 
other interviewers don't. 

He tries his le~el best to place you where you want to be. The 
right work ..•. on the right product ... and, if he can, in the right location. 

It isn'talways ea·sy, but most times it works out fine. For 
Allied Chemical is a large company whose various operating divisions 
embraqe over 100 plants ... 12 research and development centers 
... and a coast-to-coast network of sales offices. Our product list exceeds 
3,000. Our interviewer will try to help you find a job within this 
vastcomplexthat suits your talents, inclinations, and college training. 
One you'll want to stick with and grow in. 

Ask your placement office when our interviewer will be on 
campus. Come prepared with all the questions 
you can think of and ask for information. You'll get it
and more. If youca11't meet with 
him, write to: Director of Placement, 
Allied Chemical Corp.,40 Rector 
Street, New York, N.Y.10006. 
An equal opportunity employer 



Here's a close-up of our new $5,000,000 facility here, cloistered, nourished and encouraged. Our 
called Timken Research. engineers and metallurgists work on product 

We expect great ideas to come out of this building. development and equipment development. They 
It's located outside Canton, Ohio, about have one aim: to produce Tim ken® bearings, 

ten miles from our headquarters and main Tim ken steel and Tim ken rock bits that will 
plant. QUALITY TURNS ON deliv~r even lon~er ~ife at lower 

Timken Research is one of the ® cost 1n more appiJcatJOns. 
largest research and development The Timken Roller Bearing 
centers in the bearing industry. Company, Canton, Ohio. Manu-
Here we match up tough prob- facturers of Tapered Roller 
lems and inquisitive people. Bearings, Fine Alloy Steel and 

Applied research flourishes Removable Rock Bits. 
An Equal Opportunity Employer 

Timken bearings sold in 116 countries, manufactured in Australia, Brazil, Canada, England, France, South Africa and U.S.A. 
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In all that the National Security Agency does, there 
is seldom any precedent. For only NSA creates 
"securen communications systems and equipment 
on so broad a scale. 

A major research arm within the defense establish
ment, there is no other organization like it ... no 
other organization doing the same important work, or 
offering the same wealth of opportunity for imagina
tive graduates in the engineering sciences. 

An agency of national prominence, NSA has a 
critical requirement for engineers to carry out basic 
and applied research, design, development, testing 
and evaluation on large-scale crypto communications 
and EDP systems. You may also participate in related 
studies of electromagnetic propagation, upper atmos
phere phenomena, super-conductivity and cryogenics 
using the latest equipment for advanced research 
within NSA's fully instrumented laboratories. 

Career programs are designed to develop the pro
fessional engineer's fullest capabilities in research 
or technical management, depending on individual 

m 

I I 

talents and interests. 

The ucipher Disk" ••• NSA 
symbol and one of the oldest 

and most effective 
cryptographic devices known. 

NSA employees enjoy the benefits of Federal em
ployment without the necessity of Civil Service certi
fication. The Agency's generous graduate study program 
permits you to pursue two semesters of full-time grad
uate study at full salary with academic costs borne by 
NSA. Participation in professional associations is 
also encouraged, and NSA assists you to attend 
national meetings, seminars and conferences. 

Located between Washington and Baltimore, NSA 
is also near the Chesapeake Bay, ocean beaches and 
other summer and winter recreation areas. The loca
tion permits your choice of city, suburban or country 
living. 

Starting salaries, depending upon education and 
experience, range from $7,729 to $12,873. Check now 
with your Placement Office to arrange an interview 
with the NSA representative visiting your campus, or 
write to: Chief, College Relations Branch, Suite 10, 
4435 Wisconsin Avenue, N. W., Washington, D.C. 
20016. An equal opportunity employer, M&F. 

m 

I 
.. a • where imagination is the essential qualification 
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o man nobod.v .E~no 
Maybe you weren't the most popular 
man on campus. Perhaps you didn't 
belong to a host of organizations, or 
engage in a lot of social and extra-cur
ricular activities. 

You didn't follow the crowd. You 
thought things out for yourself, made 
up your own rnind. 

You probably don't think of yourself 
as a leader. Some recruiters don't 
think so either. But remember this
thousands of men just like yourself 
have built highly ·successful ca.reers in 
business. . .·.·.• . ;;' 

Why?•·I3ec~w.se 
things all tfor.tl.}e{ll·.: 
not afraid.tOV()i~yat1 
Thinki instead .of 
work,··.·~o ...•.•...... ~eyw~rk 
It require~; g;uidipg 
your own fl.Ctivitie 
they requi~e little 
supervisi()n. These 
qualities ma.y not 
you the mpst popular 

. man on campus, but 
they are a definite 
in business. 

accomplishments-· not on a group or a 
department. Honeywell promotes ac
cording to individual progress. We'll 
push you along as fast as you can han
dle the work. You can't ride with the 
group at Honeywell. 

Your job is your boss at Honeywell. 
And our people wouldn't have it any 
other way. Around the world and in 18 
locations in the United States, over 
50,000 people are pursuing their indi
vidual careers at Honeywell. The com
petition is keen. But the opportunity 
is great. 

oneywt:t.Jl's business is concentrated 
in .t~e gfc~wth .· ds. Our main busi-
ness is ·electr electromechani ... 
calsyste(ll$~ We make com• 
puters, a;uto s. for homes 

· cial buildings, 
systems, sys-

for aircraft and 
""'

0
'"" .... ·

0 t, process and 
r~~.,r"'L~1t'·r11al control sys ... 

and precision 
"~·V.'I! ............. "' .......... s. 

one of our recruiters 
ct tJLme he visits your campus. 

for dates. Or write to 
P. Eckstrom, Corporate 

of College Relations, 
Minneapolis, Minne-
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edited by DANIEL KEHRBERG 

Introduction: Here it is friends-another month's 
accumulation of grandiose verbiage, wordy witticisms, 
(or is that witty wordicisms?) and just plain trash. The 
response to the Engen-Kehrberg report was truly over~ 
whelming. The Ivory Tower staff spent their entire 
Christmas vacation throwing pebbles at our door. 
George Wallace has decided that we too deserve 
separate but equal facilities. Huntley and Brinkley 
have panicked at the thought that in only two more 
years, they will again have to match Neilsen's with the 
Engen-Kehrberg Report. 

1us 
Due to the overwhelming demand of the IT student 

body, (translation: we had to fill this space somehow) 
we have reprinted, in full, complete and unabridged, 
whole and in its entirety, the one and only A+ theme 
ever to come out of freshman composition. In order 
to prevent a rush of humanity to the author's house, 
he has asked to remain anonymous. We will, however, 
answer any questions any of you may have at any time 
on any matter dealing with freshman composition. You 
can rest assured it will be of the same high quality 
which appears below. 

I have a cat named Ralphie. Ralphie is a black and 
white striped Persian feline. Ralphie looks rather like 
a skunk. In fact, Ralphie looks so much like a skunk, 
that whenever a dog comes near Ralphie, he just turns 
and lifts his tail. Ralphie did that to a dog last week. 
That dog really could run. My big sister was watching 
and she said to me, "Oh look, look. See the funny dog 
run. Run dog, run." My big sister was born with a Phi
Beta-Kappa key in her mouth. 

Last year I went to California during Christmas vaca
tion. I took Ralphie along. Ralphie didn't like Califor
nia .. Ralphie didn't like all the cars. There was one car 
in particular that Ralphie didn't like. He stepped in 
front of it, turned around, and lifted his tail. (Unfor
tunately, the car started to go and Ralphie only got 
partly out of the way. It ran over his tail.) Poor Ralphie! 
My big sister was along. She said. "Oh look, look. See 
Ralphie run. Run Ralphie, run." My big sister was a 
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Merit Scholar in high school. 
The year before last, we went to New York. We saw 

a polic-eman on a horse in Central Park. Ralphie didn't 
like the horse. He turned around and lifted his tail 
in front of the horse. The horse didn't like Ralphie 
very much either so he kicked Ralphie. w·e left my 
sister at home that year. She had to stay home be
cause she was taking remedial reading in summer 
school. 

Ralphie is a funny cat. Don't you think Ralphie is a 
funny cat? 

rin 20's 
In spite of the assertions of the Daily, and also other 

authorities too numerous to mention, the Technolog 
has discovered that bobbed hair is not going out of 
style. Our first count on April 26, 1922, gave 10.73 
per cent of the coeds with shorn locks. A census of 
the campus on June 7 shows 23.26 per cent of the 
coeds had bobbed hair. A final complete and exhaus
tive count on Oct. 11 shows that the number had in
creased to 29.01 per cent. We believe these are the 
only accurate figures on the subject which are in 
captivity. 

On the campus of the University of Minnesota, there 
stands an imposing building. Everyone who enters it 
is imposed upon. There is a rumor that the original 
builders of the University planned to have the Ag. col
lege on this campus, but finally decided to keep the 
stock away from the temptations of the vast and hor
rid city, and so the Armory was turned over to the army. 
It is an excellent place to drill, as it teaches the offi
cers to manoeuvre the troops dexterously. After drill
ing a company in there one winter, any of the officers 
could march an army across Niagara Falls, in column 
of squads, on a tight rope, and not lose a man. They 
play athletics here in this building too, but not many 
people know it because when they get a basketball, or 
etc., team inside the building there isn't any room for 
anybody else. 

Architecturally speaking, this edifice is among the 
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most classic in America. It is an accurate reproduction 
of the ruins of Ancient Greece. A new roof was put on 
our Armory last spring. It is guaranteed to last 50 
years unless someone will design a new building to fit 
the present roof. The legislature refused to build a 
new Armory until the new roof wears out. 

~From the November, 1922, Technolog 

's 
Doing our best to pollute the calmed waters, we are 

presenting the Queen of our arch-rivals, the foresters. 
You'll remember them as the ones who threw water 
balloons on Plumb Bob in the 1954 E-Day parade. Or 
was that the lawyers? Well, anyway, as arch-rivals go 
the foresters don't. 

On the off chance that the lack of communication 
between them and us is responsible for this lethargy, 
your Log's Log sent a reporter to cover the pre-Forestry 
Day preparations. We are happy to report that Axel 
Handle, last year's forestry queen, was elected King 
Wood Tic and as such will preside over all the festivi-

Wide World Photos 

ties. Reigning with him as Queen of Foresters is Baby 
Jane Bunion, AFHE sophomore. As you can see by the 
picture of Baby Jane, the foresters have again shown 
their usual good taste. 

's ro ress 
Each year 1,000 dewy-eyed freshmen enter I.T. and 

begin a journey that will only be successfully com-
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pleted upon graduation. So in order to better under~ 
stand the problems of the freshman we are taking a 
look at the Puritan's (a euphemism for freshman) Pro
gress through the wicked University-or-the big M 
stands for matriculation. These, then, are his experi
ences. 
-Reads first Technolog. 
-First date with a Tri-Delt. 
-Meets first I.T. coed. 
-First foreign movie. 
-First Soc. class. 
-First run-in with a parking lot attendant. 
-Marries first I.T. coed met. 
-First tryout for the football team. 
-First tryout for the ballet team. 
-First flag. 
-Second flag. 
-First meeting with an advisor who doesn't care. 
-First social disease. 
-First freshman comp. theme. 
-First dime lost in vending machine. 
-Early symptoms of lung cancer. 
-First hockey game attended results in a puck in the 

pearlies. 
-First hernia suffered while rushing to class. 
-First time ROTC uniform worn. 
-First squirrel fed, has rabies. 

It's been pretty dull around here and so while there 
is no crisis this month, the foresters do have a bit of 
a problem. It seems that their pole has succumbed to 
Dutch Elm disease. 
Jan. 16-31 
16-Radical pheasants fly south using their left wings. 
19~Herman Melville writes Moby Dick. 
22-First Hot Fudge Sunday. 
26-Tiffany Jones grows a wart on her nose; is re-

placed by Mary Worth. 
29~Lyndon Johnson forgets the Alamo. 
31-Tokyo Origami Society folds. 
Feb. 1-15 

1-Moon Maid made. 
4-CE senior goes to Las Vegas, hits jackpot on 

nickel slot machines; sees first buffalo stampede. 
7-Take Biology 4 and Find Out There's More Than 

One Way to Skin a Cat Day. 
10-Little Orphan Annie adopted by a Korean family. 
12-Baron von Richtofen and his Flying Circus merge 

with Ringling Bros. 
15-No reply from Moby Dick; Melville greatly disap

pointed. 

Conclusion: Having not said anything anti-war, since 
they got the Red Baron, we feel moved to make a com
ment about Viet Nam and war in general at this time. 
You ask why? Well it's like this. We went to buy a pair 
of cordovan shoes and were told by the salesman that 
because of the war, cordovan leather, and therefore 
cordovan shoes, would not be available for six months. 
Since cordovan leather comes from a horse it is odd 
that the war could be responsible. But maybe the horse 
is the army's latest weapon against the onslaught of 
world communism. Well, anyway, it's nice that General 
Westmorland can be the latest American hero on a 
white horse. And if he doesn't work out, there's always 
the white knight. 
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Continued expansion 
of our ilita and co ercial business 
provides openings 
for virtually every technical talent 

As you contemplate one of the most important decisions 
of your life, we suggest you consider career oppor
tunities at Pratt & Whitney Aircraft. Like most everyone 
else, we offer all of the usual ''fringe" benefits, in
cluding our Corporation-financed Graduate Education 
Program. But, far more important to you and your fu
ture, is the wide-open opportunity for professional 
growth with a company that enjoys an enviable record 
of stability in the dynamic atmosphere of aerospace 
technology. 

And make no mistake about it .•. you'll get a solid 
feeling of satisfaction from your contribution to our 
nation's economic growth and to its national defense 
as well. 

Your degree can be a B.S., M.S. or Ph.D. in: MECHAN .. 
ICAL, AERONAUTICAL, CHEMICAL, CIVIL (structures 
oriented), ELECTRICAL, MARINE, and METAllURGI
CAl ENGINEERING e ENGINEERING MECHANICS, 
APPLIED MATHEMATICS, CERAMICS, PHYSICS and 
ENGINEERING PHYSICS. 

For further information concerning a career with Pratt 
& Whitney Aircraft, consult your college placement 
officer-or write Mr. William l. Stoner, Engineering 
Department, Pratt & Whitney Aircraft, East Hartford, 
Connecticut 06108 .. 

hitn ir 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 

FLORIDA OPERATIONS WEST PALM BEACH. FLORIDA 
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Take a look at the above chart; then a good long look at 
Pratt & Whitney Aircraft-where technical careers offer 
exciting growth, continuing challenge. and lasting sta· 
bility-where engineers and scientists are recognized as 
the major reason tor the Company's continued success. 

SPECIALISTS IN POWER ••• POWER FOR PROPULSION
POWER fOR AUXIliARY SYSTEMS. CURRENT UTILIZATIONS 
INClUDE MILITARY AND COMMERCIAL AIRCRAFT, MISSilES, 
SPACE VEHICLES, MARINE AND INDUSTRIAl APPliCATIONS. 

An Equal Opportunity !Employer 
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edited by JAN SCHWARZ 

It's a Gas 
Ford Motor Company revealed a new 375-horsepower 

research prototype gas turbine engine, the first such 
power plant specifically designed for a current model 
vehicle, the Ford W-1000 heavy duty truck. The new 
engine is designed to increase revenues and lower 
operating costs for heavy truck operators. Ford said the 
engine design requires further engineering and manu
facturing development, will not be marketed "before 
the early 1970's." Compared with conventional heavy 

truck engines of equivalent power, the Ford gas turbine 
is 2,000 pounds lighter, takes up less space, and offers 
low noise and negligible exhaust emission levels. 

Exhaustive Study 
The identification and reduction of reactive hydro

carbons is the realistic and effective way to control auto
motive exhaust emissions that contribute to photochem
ical smog. \Vhile most standards of emission control are 
based on measurements of the total hydrocarbons in ex
haust gases, studies at the GM Research Laboratories 

34 

have shown that individual hydrocarbons differ greatly 
in their tendencies to cause smog. 

Using data from a large number of investigations, sci-
entists at General Motors Research have assigned almost 
all hydrocarbons to specific reactivity classes. A typical 
exhaust sample contains more than 100 hydrocarbon com
pounds, with reactivities ranging from very high to very 
low. Nearly two-thirds of the total reactivity in exhaust 
gas can be contributed by only 10 compounds. Recogni
tion of these differences in reactivity is most important. 
Vehicle hydrocarbon control should be based upon the 
reduction of reactive hydrocarbons, as opposed to reduc
tion of hydrocarbons in general. This approach is equally 
valid for assessing evaporative losses from the gas tank 
and carburetor. 

Reductions in nitric oxide, another substance in auto-
motive exhaust emissions which participates in the smog 
reaction, also should be approached with caution. With 
the exception of almost complete elimination, reductions 
in this compound can lead to increases in photochemical 
smog. Although nitric oxide is involved in an early 
reaction which leads to smog formation, it also sets up a 
later reaction which terminates the process. 

GM Researchers have concluded that effective vehicle 
emission control should be based on three important 
experimental observations: 

e Decreasing atmospheric concentrations of reac-
tive hydrocarbons always leads to smog reduc-

tion. 
0 Decreasing atmospheric concentrations of nitric 

oxide can lead to an increase in photochemical 

smog. 
0 Hydrocarbons vary widely in their tendencies to 

react to form photochemical smog. 

It's a Bird, It's a Plane 
Early this year the test pilots of the new Boeing 737 

will lift the twinjet frmn the runway for the first time, 
but the feel of the controls will be "old hat" to them, 
thanks to a device called the "Iron Bird." 

Technically the Iron Bird is a flight controls systems 
test rig but that lengthy name gives no hint of the 
size of the device. It is 94 feet in length and stands 31 
feet high in its own building at The Boeing Company's 
Renton, Washington, plant. 

Proved in the development of the 727-and now com-
pletely redesigned and rebuilt for the 737-the Iron 
Bird was designed to perfect and prove flight control 
systems-the cmnplex of wires and devices which move 
the elevators, ailerons, spoilers and rudder-to a point 
which is highly reliable for flight. At the same time the 
hydraulic power systems which drive the controls also 
are evaluated along with the automatic pilot. 

The Iron Bird is only a skeleton of the 737. The 
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wings sweep back at a greater angle than the plane's 
actual wings, a change dictated by the size of the build
ing. "Basically, it is a steel support structure," says Rob
ert Downing, Boeing 737 controls group engineer, who 
is responsible for the design, assembly and operation of 
the simulator. "We simply hang all of our pumps, mo
tors and control surfaces on it and run the control cables 
through it. The simulator duplicates the control systems 
on the real airplane, but these systems will never get 
off the ground." 

The cockpit looks more like an airplane than any other 
part of the simulator. The pilot's compartment contains 
most of the normal cockpit equipment except for the 
engine instruments and controls. In addition, there are a 
television screen and large rear-view mirror so test 
engineers can view the action of the control surfaces. 

As the pilot "Hies" the Iron Bird, stresses are applied 
on the various control surfaces by mechanical means 
to simulate the loads encountered in Hight. A bank of 
computers simulates the airplane's reaction. 

Unlike the old days, all the control surfaces on most 
of today's commercial aircraft are driven by hydraulic 
power units. The pilot no longer moves the control stick 
by brute force. Power units give the pilot better control 
of the aircraft-a necessity when Hying high-performance 
jetliners. 

The Iron Bird also is used to evaluate how well the 
various control systems interact with each other. The 

systems are designed to operate in harmony because 
more than one of the systems comes into play when the 
aircraft is maneuvered in flight. The Iron Bird helps 
improve-and prove out-this relationship. 

Glass Back 
A unique folding window, developed by Corning Glass 

Works, allows lightweight chemically strengthened glass 
to be used as the backlight in any current model con
vertible auto. 

The new window system, which uses a flexible hinge 
of silicone rubber, allows the backlight to fold to fit the 
window well as the top is lowered. The development 
permits glass to be used in convertibles in which design 
or styling limitations preclude installation of a single 
piece of glass. 

The first application of the hinged window is in the 
1967 Ford Mustang convertible. 
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The glass is only 0.085-inch thick (almost one-third 
thinner and lighter than %-inch-thick automotive glass), 
yet is five times stronger than standard annealed sheet 
glass. 

Because it is glass, the new window will not scratch 
or discolor, and thus offers improved visibility and safety. 
If an extreme impact should break the glass, it "dices" 
in small, harmless particles. 

The Mustang window is about 14 inches high and 42 
inches wide, with the flexible hinge running horizontally 
across the center of the window. The hinge is a trans
lucent Dow-Corning Silastic rubber which is thermally 
bonded to the glass. 

Wick-ed Memory 
Scientists of International Business Machines Corpor

ation have shrunk the size of computer memory cores
tiny doughnuts of magnetic material-to an almost in
visible size by using the ancient art of the candlemaker. 

Reducing the size of the memory cores permits more 
of them to be packed together, increasing the capacity 
of the computer memory. Over the years the size of 
the units have shrunk to where today millions can be 
assembled in a single computer. 

However, as the size shrinks, it becomes increasingly 
difficult to form the magnetic doughnuts in a pressing 
operation, the commonly used technique for forming 
the memory cores. The new experimental cores, just a 
little larger than a human hair, would be virtually im
possible to form in a pressing operation. 

IBM scientists found that they could be formed easily 
by using the ancient art of the candlemaker. In fact, the 
relative size of the hole in the core could be expanded. 
The fabrication process starts with the hole-a "wick" of 
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nylon. In a continuous operation, a long filament of 
nylon is passed through a bath of vmnish and magnetic 
powder. The magnetic "taper" then passes through a 
drying oven and is recycled until the desired thickness is 
built up. In a similar operation, a covering of non-mag
netic material is added for strength. 

The magnetic taper is then cut into sections which are 
frozen in a block of wax. At this point the nylon fila
ments are withdrawn, leaving hollow tubes of magnetic 
ferrite material. The wax block is then sliced on a pre
cision milling machine. In a single slice, hundreds or 

thousands of cores can be cut from the tapers. The slices 
are then fired in an oven, vaporizing the wax and sinter
ing the magnetic material. 

That's The Brakes 
In addition to thousands of miles of durability testing 

over proving ground and other outdoor roads, Chevrolet 
brake designs undergo thousands of miles of laboratmy 
testing. One of the many special test fixtures used in 
brake test programs is this 25-ton dynamometer at the 
Chevrolet Engineering Center in Warren, Michigan. 

The giant machine, built especially to test the durabil
ity of passenger car and light truck brakes, is unusual 
in that it can test two brake mechanisms simultaneously. 
Complete braking stops from road speeds of up to 150 
mph can be simulated on the machine, testing either 
one or two assemblies at a time. The arrow shows the 
positioning of a brake assembly on the dynamometer. 

The heavy metal flywheels in the two rounded weight 
stands enable engineers to duplicate the deceleration 
loading of a vehicle on the brakes with torques up to 
5,000 ft-lb-equivalent to loads greater than those ex
perienced even in panic brake stops. Ducts running 
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from the ceiling cany cooling air to the brakes under 
test. 

The primary advantages of the machine are its ability 
to evaluate new and current brake designs under con
trolled laboratory conditions and to study the interacting 

effect of two brakes operating at once rather than one at 
a time, as in most dynamometers. 

Rocket, Side Pocket 
Spacecraft tours of the 1970's may use a planetary 

billiard system-ricocheting via gravitational drag from 
one planet to the next. 

A Jules Verne dream? Not at all, says Dr. Homer Joe 
Stewart, manager of the Advanced Studies Office of Cal
tech's Jet Propulsion Laboratory. 

Dr. Stewart notes that Gary Flandro, in a JPL study 
for the National Aeronautics and Space Administration, 
postulates that an 8.9-year Grand Tour passing Jupiter, 
Saturn, Uranus and Neptune is possible starting in 1978. 

The unmanned spacecraft would be redirected at each 
planetary approach. The gravitational forces would en
able the craft to pick up added energy as it changed 
course. 

Two essential developments are the use of planetary 
gravitational drag and solar-electric propulsion. Other 
JPL scientists, headed by John W. Stearns, have studied 
systems using s1nall ion engines and large solar panels 
for sustained low-thrust power. 

"We are getting ready," says Dr. Stewart, "to play what 
I call interplanetary billiards." 

Astronomers have long recognized the three body ef
fect---c-that a moving planetary gravitational field can 
change the trajectory of another body. Mariner IV 
proved the theory in its flight by Mars in July, 1965. Dr. 
Stewart says the Martian gravity increased the space
craft's speed about 1,000 feet per second and shifted 
its path 10 million miles closer to the Sun. 

The possibilities are fascinating, both inward and out
ward bound in the solar system. As Dr. Stewart points 
out, "Larger effects could be achieved in fly-bys of other 
planets which have greater masses or, in the case of 
Venus, higher orbital speed. Jupiter, with a mass 317 
times that of the Earth, has such a strong gravitational 
field that large deflections and changes in speed are pos
sible." 

Computations show that the spacecraft, launchable 
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with present day boosters, would have greatest chance 
of a successful Grand Tour to Neptune and beyond if 
launched in October, 1978. 

Without the billiard type acceleration, a direct flight 
from Earth to Neptune could take up to 30.7 years, de
pending on the launching vehicle used. Stewart and 
Flandro estimate that the Grand Tour bouncing from 
Jupiter to Saturn to Uranus to Neptune would require 
"only" 8.9 years. 

Other possible missions using the technique were 
evaluated by Flandro as follows: Sun via Jupiter, 2.6 
years, with an April, 1973 launch; Saturn via Jupiter, 
2.8 years, launching October, 1978; Uranus via Jupiter, 
5.9 years, October, 1978, and Neptune via Jupiter, 8.1 
years, starting November, 1979. 

Dr. Stewart concludes that the use of a fly-by per
turbation to generate a secondary mission is now feasible 
from an engineering standpoint. Successful tests of ion 
engines by Hughes Aircraft Company's Electronics Di
vision and Electro-Optical indicate to the JPL expert 
that bigger boosters will not be necessary for outer space 
exploration. These engines would be driven by huge 
solar panel arrays designed by Boeing Aircraft Com
pany's Space Division. 

The system offers the prospect of nearly doubling 
the spacecraft's useful payload on extended flights. A 
launch vehicle no larger than the Atlas-Centaur would 
suffice to send off a scientific mission to Jupiter and 
beyond. 

Did- ya -strip? 
The possibility of runaway liquids fouling up the ac

curacy of readings from vital electrical instrumentation 
will be eliminated in the Apollo space flights by a liquid 
silicone rubber compound. 

The compound, applied as a liquid between lamp 
glass and housing of certain lighted instrumentation 
panels, provides a continuous moisture seal that will 
withstand the extreme conditions of flight. The special 
danger in this case is spilled liquid which could short 
out unsealed electrical units. 

The material selected is General Electric's RTV-60 

according to Display Devices, Incorporated, which man
ufactures the instrumentation. The silicone compound 
has the unique capability of withstanding the extremely 
high gravitational forces of main engine cut-off and sec
ondary engine cut-off as well as the vibrations of lift-off. 

The particular instrumentation unit is called a "Digi-
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strip". These are devices which flash numbers showing 
the astronauts the amounts of oxygen and carbon dioxide 
within either the cabin atmosphere or the astronauts' 
exhaled breath. The atmosphere is monitored by a flight 
gas volume meter manufactured by Melpar, Incorpo
rated, Falls Church, Virginia. Outputs from the meter 
are registered on banks of Digistrips. Digistrip readings 
are used in the determination of an astronaut's metabolic 
rate. 

A prime advantage of a Digistrip is its extremely light 
weight-less than lfz ounce per decade. Because of RTV-
60, the Los Angeles firm states, it is able to secure a 
weight reduction by using unbased T-1 incandescent 
lamps, ten per Digistrip. RTV-60 securely seals the lamp 
glass and the lamp leads to the aluminum housing, to 
gold-plated beryllium-copper tubes and to the nylon 
base insulator and Iridite®-finished aluminum. 

Weightless Wonder 
A vehicle which glides across the highly polished 

floor on frictionless air bearings, was developed at the 
Astronautics Division of General Dynamics Corp., San 

Diego. When the vehicle becomes operational, space
craft designers will ride it to study the requirements of 
astronauts in the weightless environment of space. The 
spheres are pressure bottles containing air for the bear
ings. All moving parts, including the piston in the center, 
move on air bearings. The «astronaut" will ride in the 
fork of the "horseshoe" at the top, encased in the torso 
shell with his feet in the stirrups. 

Technician at right directs an overhead crane to lower 
the top half of a weightlessness simulator as the techni
cian on the ladder mates it to the bottom half. The 
technician at left mans a safety line. 
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orld of pportunity 
ulf 

For more than a quarter century we have most modern development centers in the 

enjoyed a reputation as a leading innovator petrochemical industry. At this center, prod-

in polymer chemistry. m We are looking for uct and application development is carried 

people who can help us extend our leadership out which is helping Goodrich-Gulf to main-

in the future. m Perhaps you are one of them tain and improve its position of leadership 

-a chemistry or chemical engineering LEADING INNovAToRs in the elastomer field. m We rely on 

graduate with a B.S., M.S. or Ph.D. (~ technical talent to conceive, develop 

who is looking for a company where ~ and implement our plans for contin-

you will find a creative climate condu- IN POLYMeR cHEMISTRY ued growth. If you are soon to 
cive to professional growth and personal sat

isfaction. m Goodrich-Gulf operates synthetic 

rubber production facilities at Port Neches, 
Texas and Charleston, West Virginia. A new 

synthetic rubber plant, presently under con

struction at Orange, Texas, will be the largest 

polybutadiene facility in the world when it 

is completed early next year. mIn addition to 

its production units, Goodrich-Gulf operates, 

in a suburb of Cleveland, Ohio, one of the 

graduate, or already have graduated and are 

thinking about new employment, we invite 

you to compare your interests with the 

opportunities inherent in our future plans. m 

Interested? See your placement director 

for our campus interviewing date and 

pick up an informative brochure, or send 
your resume to Mr. Gary H. Fernwood, Em

ployee Relations Department, Goodrich-Gulf 
Chemicals, Inc. 

Goodrich-Gulf Chernicals, Inc .. 
1717 East 9th Street, Cleveland, Ohio 44114 

Plants at Institute, West Virginia / Port Neches and Orange, Texas 

Development Center at Independence, Ohio 
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Why did Bendix, a billion dollar Corporation, renowned 
for engineering success in the aerospace, automotive, industrial, 
automation and electronics fields change the name of the Pioneer
Central Division to Instruments & Life Support Division? 

1. To better fit the image of The Bendix Corporation as a 
highly technical dynamic member of the Bendix family. 

2. To identify the Division with its major areas of speciali
zation. 

3 a To better reveal in a name the technical nature of the 
work done at the Division. 

4. To make the public and our customers fully aware of the 
growing size, scope and progressiveness of Bendix. 

These are some of the reasons Bendix selected Instruments 
& Life Support as the new name for the Pioneer-Central 
Division. However, even the new name cannot describe 
everything done at the Division. 

Instruments & Life Support Division is engaged in the 
development and manufacture of precision flight instru
ments, oxygen systems, fuel measuring systems, propellant 
control systems, and ultrasonic cleaning and decontamination 
equipment. 

Find out more about engineering opportunities before and 
after graduation by contacting your placement office for a 
campus interview or by returning the coupon below. 

~~~~~~~~~~~~~-------, 
I BENDIX INSTRUMENTS & LIFE SUPPORT DIVISION I 
I Davenport, Iowa 52808 I 
I Name I 
I I 
1 Class Degree Expected 1 
I Address I 
I I 
I City I 
I State I 

~-------------------~ 

lnstru e ts Life upp rt ivisi n 
THJ BENDIX CORPORATION· DAVENPORT, IOWA I An Equal Opportunity Employer 
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by DAVID E. ENGEN 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-vilitas et crudus senzper eternam 

eAAevr~ov ecr'!C epm 
~~~~~~~~~~~~~~~~~~~~~~~~~ 

Mike: "Aren't you going to have a 
drink?" 

Jack: "Not until the police have 
been here." 

0 @ @ 

We have just come into possession 
of Santa's list of bad girls. 

0 @ ® 

Q: Where would a banana go for 
justice? 

A: Court of Appeals. 
0 0 ~ 

Q: When Archimedes acted up in 
school, who did he have to go see? 

A: Archimedes principal. 
0 @ @ 

Have you heard the latest hit 
record? Pegleg Bates sings, "This 
Boot Was Made for Walking." 

0 0 G 

A fellow who just got married was 
wondering whether it was legal, the 
gun was empty. 

@ 0 0 

An EE was in an exclusive jewelry 
store and was being shown some of 
the merchandise. The salesman first 
showed him an emerald and platinum 
broach costing fourteen hundred dol
lars. Feeling it was a bit expensive, 
he asked to see something else. The 
salesman showed him a diamond 
stickpin which cost nine hundred 
dollars. Getting rather annoyed at 
the steep prices, the EE asked to see 
something else. The salesman was 
about to show him a necklace when 
the EE spotted a small round object. 
"What is that?" he inquired. 

"That is a solid gold pill box selling 
for $350," replied the salesman. 

After thinking for a second, the EE 
queried, "Wouldn't it be cheaper to 
have the baby?" 

@ @ 61 

And there was the ME who thought 
he could cool the car's engine by 
stripping the gears. 

® @) 0 

One lecturer on this campus is so 
boring that last month two empty 
seats got up and' walked out. 
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A covey of fledgling pilots was given 
physical examinations at the induction 
center. After being poked at, 
thumped, weighed, listened to, the 
doctor at one end of the room an
nounced: "There are a number of 
bottles on this table. I want a sample 
from each one of you." 

"From here?" squeaked one of the 
boys in disbelief. 

G G 0 

The judge dismissed the topless 
bathing suit case for lack of evidence. 

® ® ® 

How come if necessity is the mother 
of invention, all this unnecessary stuff 
gets invented? 

G 0 0 

Once a King, always a King, but 
once a knight is enough. 

@ @ ® 

Wench: Something to turn the head 
of a dolt. 

@ @ @ 

"I thought I saw you taking a 
gentleman up to your room last night, 
Miss Jones." 

"Yeah, that's what I thought, too." 
0 G 0 

The cutest little dog came to school 
with the engineer every day, but one 
day they finally separated. The dog 
graduated. 

0 G ® 

M.E. Student to Prof.: "Doctor are 
you performing some important calcu
lations with that slide rule?" 

Prof.: "No, I'm killing flies with it." 
M.E.: "But doesn't that affect its 

accuracy?" 
Prof.: "No, I've already killed 20 

flies with it and it kills just as well as 
when I started." 

@ @ @ 

Then there was the engineer who 
made his own drink at a party. It's 
called a Gin D. It's made with equal 
parts of gin, milk, and sugar. It seems 
that the sugar gives you energy, the 
milk gives you pep, and the gin gives 
you ideas of what to do with all your 
pep and energy. 

Little Willy's dead and gone
We'll see him no more. 
For what he thought was HzO, 
Was H2S04. 

@ @ @ 

Shapely Showgirl: '1 want you to vac
cinate me where it won't show." 

Doctor: "Okay, my fee is ten dollars 
in advance." 

Showgirl: "Why in advance?" 
Doctor: "Because often I weaken in 

such cases and don't charge any
thing." 

@ @ @ 

,A young lady had a dream in which 
a handsome male angel flew into her 
bedroom and scooped her up into his 
arms. They flew out the window to
gether and traveled through the air 
for some time. Finally, they reached 
a castle in the sky and soared in 
through an open window. He gently 
tossed her on a luxurious bed. 

"What are you going to do now?" 
she asked in a frightened voice. 

"That's up ~? you," he said. "It's 
not my dream. 

@ @ @ 

One trouble with being virtuous is 
that you can't tell your friends about 
it afterward. 

JANUARY JINGLE 
LOVE'S ACROBATICS 

He went out one lovely night 
To call upon a miss, 

And when he reached her residence 
this. 

like 
stairs 

up 
ran 

He 
Her papa met him at the door, 

He didn't see the miss. 
He'll not go there again though 

-for 
He 

down 

like 

The prof was traveling down Rt. 44 
when he came to the Rt. 195 and Rt. 
44 junction. Standing at the junction 
there was a cop. The prof then pro
ceeded to signal left, hitting the cop 
right in the intersection. 

liD @ @ 

I have a girl south of the border, 
but last night she came across. 
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Overheard in the Chern. E. Lab.: 
«When mixing vodka with orange 
juice, you get a screwdriver. When 
mixing vodka with prune juice, you 
get a piledriver." 

G G G 

A recent transfer student from the 
South was trying to make time up at 
Mankato State. "Honey chile," he 
purred to a luscious Yankee, "would 
it be all right if I kissed y'all?" 

Snapped she: «Aren't my lips 
enough?" 

• • • 
Two women, who had once been 

neighbors, met on the street, not hav
ing seen each other for seven years. ; 

"My," said one, "I would hardly 
have known you. You look so much 
older." 

"I wouldn't have recognized you 
either," said the other woman, «except 
for your hat and dress." 

• • • 
Let's hear it for the engineers who 

built bridges and for the girls who 
came across. 

G G G 

An ME and an EE were walking 
through a graveyard when they came 
upon a stone engraved "Here lies a 
lawyer and an honest man." 

Hmmm, remarked the ME, "doesn't 
seem big enough for two." 

G G G 

A smart girl doesn't have to watch 
the speedometer to know what her 
date is driving at. 

G G G 

Conference: A meeting of the bored. 
• • • 

Golf: A long walk punctuated with 
disappointments. 

• • • 
Happiness: Good health and a poor 

memory. 
G G G 

Optimist: A person who tells you to 
cheer up when things are going his 
way. o o • 

Politician: One who shakes your hand 
before an election and your con
fidence after. 

G G G 

Stork: The bird that gets all the blame 
and none of the fun. 

G G G 

Typical exam question in the Col
lege of Engineering: If it takes 10 
hours for a woodpecker with a rubber 
bill to chop $65 worth of shingles 
from an oak tree, how long does it 
take a grasshopper with a wooden 
leg to kick the juice out of a dill 
pickle? 
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«And now, gentlemen," continued 
the congressman, "I wish to tax your 
memory." 

"Good heavens," muttered a col
league, "why haven't we thought of 
that before." 

G G G 

"I take the next turn, don't I?" 
asked the driver of the car. 

The muffied reply from the back 
seat: "Like hell you dol" 

G G G 

Lectures are like steer horns-a 
point here, a point there, and a lot of 
bull in between. 

"What makes you so sure your wife 
doesn't like you any more?" 

"She bought me a deer-skin coat to 
wear when I go hunting." 

• • • 
Q: Who first proved the isosceles tri-

angle? 
A: A private detective hired by Mrs. 

Isosceles. 
G G G 

Werner von Braun's Mother: Vat, 
Himmel, Werner, you missed school 
three times this week! 

Werner von Braun: Ya, but only by a 
couple hundred yards. 

"Judging by his teeth, I'd say he's probably carnivorous" 

41 



42 

111 Management responsibility early in your career and 
a salary to match. 

111 A job with a formal training program or on-the-job 
training depending on your needs. 

111 Promotions faster than you'd probably expect 
because we're growing rapidly and we promote from 
within. 

Your assignment as a Sherwin-Williams chemist or chemi ... 
cal engineer will be envied by your contemporaries. 

For graduates in mechanical, industrial or construction 
engineering there are key positions in plant layout, equipment 
installations or building construction ready now. 

Business graduates: Sherwin-Williams offers you a world 
of opportunities in non-technical positions. Sales (industrial 
and dealer), store management, accounting (general, tax, 
cost, auditing), credit; personnel management and other 
related fields. 

Not only is Sherwin-Williams the world's largest manufac
turer of paint, but also a major producer of organic chemicals 
-color pigments- dyes- resins and polymers. Inorganic 
chemicals, white pigments, zinc and barium compounds; 
metal containers, and paint accessories, too. 

We sell these products to the chemical, paint, printing ink, 
plastics, rubber, textile, aerosol packaging, insecticide, phar
maceutical and food industries. 

We have a large research center in Chicago and develop
ment labs and plants in 15 U.S. locations and 10 foreign 
countries. The large Sherwin-Williams Research and Devel
opment Center insures continued growth, as does our active 
acquisition and expansion program, and vast network of more 
than 1,900 Sherwin-Williams sales branches. 

Help us keep pace with the pace we've set. Ask your Place-
ment Office about Sherwin-Willi_a_ms or write: 

R. C. Hendrickson 
The Sherwin-Williams Co. 
101 Prospect Avenue, N.W. 
Cleveland, Ohio 44101 

Take a good look at our brochure "Century Past, Century 
Future." There's a copy in your placement library. Then tell 
us how your ambitions match ours. 

An Equal Opportunity Employer 
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elco e 
to the cold, 

cruel worldu 

Of course, if your father's a millionaire, or you're about to marry an heiress, 
then you have no problems. But, if not, then there's only one sensible thing to 
do. Come to work at Allison Division of General Motors. 
There's nothing cold or cruel here. Just the opposite. Particularly if you're an 
engineer with big ideas. Aerospace projects? Allison's got them. Turbofan. 
Turbojet. Turboprop. Turboshaft. Military and commercial applications right 
across the board. 
Maybe you're more down-to-earth. Fine. Some of Allison's advanced motor ve
hicle projects will be more your cup of tea. Like the new M551 General Sheridan, 
for instance. The powershift transmission, of course, is our specialty, and even 
the gun launcher is an Allison brainchild. 
There's more. And you can be part of it. Take your time. Check them all. But 
don't forget Allison. Remember: life can be beautiful • • . even 
without an heiress. 
For the complete story, send for Allison's new brochure: Destination 
Tomorrow. Write Ken Friedlein, Scientific Placement, Dept. 400, 
Allison Division of General Motors, Indianapolis, Indiana 46206. 

on 
An equal opportunity employer M/F 



... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

C1 PUBLISHERS 

C1 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 

equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

C1 OFFSET 

CD LETTERPRESS 

BRUCE PUBLI HI G COMPA 
2642 UNIVERSITY AVENUE 
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646-2641 ST. PAUL, MINN. 55114 
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now has 80 Engineering Positions Open 
If you would like to join a medium-sized company that is growing in a progressive community, your move is to Sundstrand. 
Sundstrand offers you the rare privilege of early responsibility and authority ... and the freedom of action to pursue 

your projects to a successful conclusion. You'll enjoy an excellent fringe benefit program of Nine 
Paid Holidays; Liberal Vacations; Life Insurance Coverage; Disability Income; Family Health 
Care; and Guaranteed Retirement Income, plus a comprehensive Graduate Study Program. 
And you'll find Rockford, Illinois, a family-type community that is close to fun places and natural 
vacationlands. 

Positions now open for: See Our Representative 
On Campus 

January. 1967 

~Turbo-machinery Engineers 

~ Industrial Engineers 

~ Process Engineers 

~ Project Engineers 

~ Plant Layout Engineers 

~ Design Engineers 

~ Electronic Engineers 

~ Test Equipment Engineers 

~ Mechanical Engineers 

e Research Engineers 

February 7 & 8 

Or send resume in confidence to: 

SUN OSTRAND 
PERSONNEL 

CENTER 
1401 23rd Avenue, Rockford, Illinois 61101 

11 An equal opportunity employer" 
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••• in Chemical Engineering ••• Electrical Engineering 
••. Mechanical Engineering ••. Ceramic Engineering 
..• Metallurgical Engineering ... Civil Engineering. 
If you will be graduating in 1967 with a degree in any of 
the fields listed above, let us ask you this: 
WOULD YOU BE INTERESTED IN TALKING ABOUT A 
POSITION WITH A COMPANY ... 
that puts a premium on ideas? (For just one example, 
we're expanding all our research by building a brand
new research center in Pleasanton, California ... to open 
next year.) 

that can otter you a chance to do a job on your own and 
in your own way? (We don't match you to a job descrip
tion, we tailor the job description to fit you!) 

that thinks ahead and thinks young? (What else could 
have put us in the billion-dollar class in only 20 years ... 
with our greatest growth to come? Chances are we're 
no older than you are!) 

IF YOU LIKE THE IDEA, WE'D LIKE TO TALK TO YOU! 

See your placement officer to arrange an interview on: 

January 31 

""-..4J.oi/ S E 
ALUMINUM & CHEMICAL 

CORPORATION 
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whaf s so special about Collins? 

Unusual career opportunities? Fringe benefits? 
Ideal locations? Exciting work? Advancement poten~ 
tial? 

Well, almost every industrial concern can offer 
those. 

We can show you dozens of photographs of ca
reer people working at Collins, using the finest 
facilities and tools available. But that isn't the whole 
Collins story. 

You see, one of our biggest specialities is you. 
Your speciality is special at Collins. Every major 
engineering breakthrough at Collins can be traced 
to an individual specialist or team of specialists. 

Which leads to another speciality: state-of-the-art 
communication systems. Collins' record of ((firsts" 
over the years is an enviable one: single sideband 
development, space communication systems, air
craft all-weather landing systems, high-speed data 
communication and message switching networks
to name a few. 

We suggest you contact Collins' representative 
when he's on campus. And contact your college 
placement officer for details. 

The rest of the Collins story? We frankly can't tell 
you at this moment. 

You'll be writing it. 

COMMUNICATION I COMPUTATION I CONTROL 

COLLINS 

COLLINS RADIO COMPANY I DALLAS, TEXAS .. CEDAR RAPIDS, IOWA .. NEWPORT BEACH, CALIFORNIA • TORONTO, ONTARIO 
Bangkok • Beirut • Frankfurt • Hong Kong • Kuala Lumpur • Los Angeles • London • Melbourne • Mexico City • New York • Paris • Rome • Washington • Wellington 
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(1 
by DIANNE REKOW 

Bertrand Russell is one of the most productive and 
brilliant thinkers of our era. Indeed, Russell is a mathe
matical logician, philosopher, journalist, and libertarian. 
"His writings," according to James Newman in The 
\Vorld of Mathernatics, "combine profundity with wit, 
trenchant thinking with literary excellence, honesty and 
clarity with kindliness and wisdom." Some of Russell's 
works bear such intriguing titles as Unpopular Essays, 
The Will to Doubt, Satan and the Sub·arbs, An Outline 
of Intellectual Rubbish, and Common Sense and Nucleur 
Warfare. 

Russell was born in 1872 in Trelleck, Wales. Both of 
his parents died before he was 4, so Bertrand and his 
brother Frank were raised by their grandparents. Bert
rand was not sent to school. Instead he had a series of 
private tutors. 

Russell began worrying about the foundations of 
mathematics when he was 11. He was studying Euclid 
at the time and was disappointed to learn that one was 
expected to accept some things without proof. That 
seemed a little slipshod to him. 

Russell says this of his early mental development: "A 
great event in my life, at the age of 11, was the begin
ning of Euclid, which was still the accepted textbook of 
geometry. When I had got over my disappointment in 
finding that he began with axioms, which had to be 
accepted without proof, I found great delight in him. 
Throughout the rest of my boyhood, mathematics ab
smbed a very large part of my interest. This interest 
was complex: partly mere pleasure in discovering that 
I possessed a certain kind of skill, partly delight in the 
power of deductive reasoning, partly the restfulness of 
mathematical certainty, but more than any of these 
(while I was still a boy) the belief that nature operates 
according to mathematical laws, and that human actions, 
like planetary motion, could he calculated if we had 
sufficient skill. By the time I was 15, I had arrived at a 
theory very similar to that of the Cartesians. The move
ment of living bodies, I felt convinced, were wholly 
regulated by the laws of dynamics." 

Russell entered Trinity College, in Cambridge when 
he was 18. There, his first three years were spent study
ing mathematics. The fourth was spent studying phil
osophy. Eventually he began to think ill of the philos
ophy that had been taught, but was delighted with the 
learning of it. Philosophy opened new and fascinating 
problems for him. He says, "I was especially attracted to 
problems concerning, the foundations of mathematics." 
He believed, or at least wanted to believe, that some 
knowledge is certain. To him,, the best hope of finding 
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that certain knowledge was thrmtgh mathematics. 
Russell marks 1900 as the most important year of his 

intellectual life. The most important event for him in 
that year was his visit to the International Congress of 
Philosophy in Paris. 

Since he first began studying Euclid, Russell had been 
troubled by the foundations of mathematics. Kant and 
his disciples did not provide any suitable solutions in 
their empirical philosophy. Russell was unimpressed 
with their synthetic a priori. Furthermore, arithmetic 
seemed more than a mere collection of empirical gen
eralizations. 

In Paris, however, Russell was impressed with Giu
seppe Peano and his pupils. They had a precision un
known in the others of the Congress. Russell acquired 
copies of Peano' s works. Russell discovered that these 
works extended the region of mathematical precision 
back toward regions which had been hitherto given over 
only to vague speculations. 

From Peano' s works, Russell devised a method of 
deducing mathematics from logic. This method appealed 
to Alfred North Whitehead. The two began, in 1900, a 
remarkable intellectual collaboration. For nearly a year 
they enjoyed a series of quick successes. Then the work 
slowed. Finally, after a decade of work, in 1910 the 
famous Principia Mathematica was published. 

"Mathematics," according to Russell, rightly viewed, 
possesses not only truth, but supreme beauty-a beauty 
cold and austere, like that of sculpture, without appeal 
to any part of our weaker nature, without the gorgeous 
trappings of painting or music, yet sublimely pure, and 
capable of a stern perfection such as only the greatest 
art can show. The true spirit of delight, the exaltation, 
the sense of being more than man, which is the touch
stone of the highest excellence, is to be found in mathe
matics as surely as in art. What is best in mathematics 
deserves not merely to be learned as a task, but to be 
assimilated as a part of daily thought, and brought again 
and again before the mind with ever-renewed encour
agement. Real life is, to most men, a long second-best, 
a perpetual compromise between the ideal and the pos
sible; but the work of pure reason knows no compromise, 
no practical limitations, no harrier to the creative ac
tivity embodying in splendid edifices the passionate as
piration after the perfect from which all great work 
springs. Remove from human passion, remove even from 
the pitiful facts of nature, the generations have gradually 
created an ordered cosmos, where pure thought can 
dwell as in the natural home, and where one, at least, 
of our nobler impulses can escape from the dreary exile 
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of the actual world." 
"The methods of teaching mathematics," accuses Rus

sell, "often becomes so bogged down acquiring the first 
elements of the subject that the goal is never reached. 
Indeed, there are those in which the goal is nev'er even 
glimpsed. The goal of mathematics," he argues, "must 
be Plato's world of 'devine necessity,' the world of purely 
intellectual activity." Russell's passionate belief in this 
goal is contagious. He does not actually lead one, 
through his works, into the temple of the divine neces
sity, but he does come out onto the steps of the temple. 
At no time, however, can one ever doubt that such a 
temple exists. 

Russell demands, however, that the excellence of 
mathematics is found only where the reasoning is rigidly 
logical. The rules of logic are to mathematics what those 
of structure are to architecture. In the most beautiful 
work, a chain is presented in which every link is import
ant on its own account, in which there is an air of ease 
and lucidity throughout. Likewise, the premises of math
ematics achieve more than would have been thought 
possible. In this manner they appear natural and inevit
able, but only in this manner. Logic and mathematics 
differ only in that "logic is the youth of mathematics and 
mathematics is the manhood of logic." 

Besides being a distinguished mathematician, Russell 
is also a well-known libertarian. His religion of pure 
intellectual activity has resulted in dismissal from two 
colleges and imprisonment. In 1916, Russell published 
a pamphlet which exposed the brutal and illegal treat
ment of those who, for conscientious reasons, refused to 
serve in the army. The pamphlet, it was charged, im
paired British relationships with the United States dur
ing the war. Russell was fined $500 and dismissed from 
the faculty of Trinity College. Furthermore, he was 
forbidden to continue to lecture in Cambridge. He was 
not allowed to visit the United States. Scotland Yard 
forbade him to enter Scotland, Liverpool, or the English 
coast towns. 

The British War Office refused to permit him to give 
his proposed course of lectures on the "Philosophical 
Principles of Politics" in the areas under British control 
unless he would promise not to continue "any propa
ganda which, if successful, would, in the opinion of the 
British War Office, militate to some extent against the 
effective prosecution of the war." Russell's practical 
reply was, "I cannot tell in advance what the military 
authorities will regard as dangerous." 

In 1918, Russell was imprisoned fol" publishing his 
views. He was sentenced to six months in Brixton Prison 
because of an article in which he quoted the report of a 
Congressional investigation into the use of American 
troops against strikers. His initial sentence was a Second 
Division sentence, under which he was treated as a 
common criminal. Later the sentence was changed to 
First Division, a much more lenient sentence. 

Russell's views were again challenged in 1940. Russell 
had been given an appointment at the City College of 
New York In 1940, however, a woman from New York 
City filed a taxpayer's suit in the New York Supreme 
Court to oust Russell on the grounds that he was an 
alien and an advocate of sexual immorality. The lawyer 
that joined this woman's fight criticized Russell's works 
as "lecherous, salacious, libidinous, lustful, venerous, 
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erotomaniac, aphrodisiac, atheistic, irreverent, narrow 
minded, untruthful, and bereft of moral fiber." It is 
interesting to remember that Russell was awarded the 
Nobel Prize for literature in 1950 in recognition of his 
"many-sided and important work in which he has con
stantly stood forth as a champion of humanity and 
freedom of thought." 

Justice John E. McGeehan ruled that Russell had, in 
effect, established a "Chair of Indecency" at the City 
College of New York. Russell's appointment was 
revoked. 

In 1941, The Bertrand Russell Case~ edited by John 
Dewey and Horace M. Kallen, appeared. That book 
exposes some interesting views of Russell's case, as seen 
by leading educators. For instance, Russell's appoint
ment was canceled after only a brief hearing, without a 
trial, a witness, or an opportunity for Russell to appear 
in his own defense! 

Bertrand Russell is indeed one of the world's most pro
ductive and brilliant thinkers. He, too, is perhaps one of 
the most persecuted crusaders for pure intellectual 
activity. [] 
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If you are graduating with outstanding scholastic achieve
ment in engineering, mathematics, or the physical sciences, 
Sandia Corporation would like to arrange an interview. 

Sandia Corporation is a Plan for Progress company, and an 
equal opportunity employer. U.S. citizenship is required. 

We assist America in its pursuit of peace-
We serve Science in its pursuit of new knowledge. 

A BEll SYSTEM SUBSIDIARY I AlBUQUERQUE, NEW MEXICO; liVERMORE, CAliFORNIA; TONOPAH, NEVADA 

Sandia, as a member of the Bell System 
recruiting team, will be on campus 

Jan. 17, 18, 19, 20 
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Stimulated by independent research and development? 

At Douglas, we have many independent research and development programs underway 
right now. (They're just part of the activity at our extensive and exceptional Southern 
California facilities.) Many of our people publish, too. Or pursue advanced degrees at 
the many nearby Southland colleges and universities. There's an exciting atmosphere 
at Douglas for any young engineer or scientist on his way up. Interested? Contact 
your placement office or send your resume to L. P. Kilgore, Box 674-L, Corporate 
Offices, Douglas Aircraft Co., Inc., Santa Monica, California. 

An equal opportunity employer 
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ALO I& But plug it into a data processing system 
... and duck! 

Motorola calls it a teleprinter-the TP-4000. It can spew out 
three-and-a-half feet of lettersize copy in just 60 seconds. That's 
probably as much as 50 secretaries could handle-a neat clip 
of some 3000 words a minute-or 300 characters a second. 

The teleprinter hasn't got a brain in its head-but lash it up 
with a mind- like a computer's core storage 
memory bank and it can play back data at real 
time, virtually instant recall. For example, 
it can give you a copy readout of the 
entire payroll from Denver headquarters 
w h i I e yo u ' r e running a plant in 
Vermont. Instantly. Or tell you precisely 
how much fuel you have, now. in your 
Texas storage tanks while you're in Albany signing a contract. 
Airlines can use them, banks, railroads, or even hospitals for 
just about anything from data retrieval to inventory count and 
traffic control. 
Uncle Sam, too. For a machine with no mind of its own, the 
mighty teleprinter can immediately verify the computer pro
grammed signal sent to a space craft. And give a visual analysis 
before the signal has a chance to be executed- an instant 
check for accuracy. It will be used, for instance, at far flung 
tracking stations as a precautionary check factor during the 
Apollo moon mission. 

Dumb-Dumb machine? Maybe. Or maybe just lonesome. But 
once it gets together with a system ... look out! 

TRUST THIS EMBLEM WHEREVER YOU FIND IT 

MINNESOTA TECHNOLOG 



A human-like creature with plants 
growing from his head is indeed a 
unique sight! This unusual breed is 
often times called a Landscape Archi
tect. His lot is that of the least under
stood of the design professions. What 
stock produced him? What are his 
real concerns and goals? What spec
ial abilities does he offer to our so
ciety and to his fellow design pro
fessions? 

Landscape Architecture is a new 
profession only in the sense that the 
title is but 10 years old. Ever since 
man has taken time to consider the 
layout of his land developments, we 
have essentially had landscape archi
tects. We see the results of his an
onymous efforts in the siting of the 
bronze age, astronomical observatory, 
Stonehenge, England; the ancient 
temple grounds at Delphi in Greece, 
and the layout of the intensely farmed 
lands of central Italy. More self-con
scious expressions of his art and sci
ence are apparent in the palatial vil
las of the Renaissance, the immense 
land developments of the French ra
tionalists and the English romanti
cists. The one common denominator to 
all these developments is the land. 
The success of these landscapes is 
found in the designer's sensitivity to 
the land, its systems and patterns, and 
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Is 

Landscape 

rchitect? 

by ROGER MARTIN 

Assoc. Prof. of Landscape Architecture 

his creative interpretation of man's 
needs in relation to the land's innate 
characteristics. 

The term Landscape Architect is a 
19th century creation of a perceptive 
farmer- traveller- journalist-designer, 
Fredrick Law Olmsted. In his early 
thirty's, after years of writing and 
traveling in the United States and 
Europe, he settled down to the quiet 
pursuits of farming in New York 
State. The environment he thus 
created with his farmlands so fascin
ated his contemporaries that he be
came in great demand to consult in 
the layout of all scales of develop
ments, from parks and estates to sub
divisions and college campuses. In 
the process of work he found it neces
sary to give his service a name. Be
cause as a designer he organized en
vironments for man, manipulating 
human experience through his de
velopments, he considered himself 
more of an architect than an en
gineer. Because he dealt more dom
inantly with land than with structure 
he placed the term "landscape" in 
front of Architect. The terms to
gether seemed to adequately define 
his focus on adapting land for human 
use and enjoyment. This title and 
Olmsted's definition of goals for the 
field stood behind the designer for 

many years. Our age, however, has 
lost the clarity of this definition. 

Much current confusion as to the 
goals and potential services of a 
Landscape Architect emanate from 
our misuse of the word "landscape." 
The words, as used by Olmsted, re
ferred to that portion of the land 
which the eye could absorb in a sin
gle view. This landscape for Olmsted 
included not only its natural aspects 
as we commonly know them, but also 
man and his creations as a part of the 
total. "Landscape" as we commonly 
use the word today has been given a 
somewhat more narrow definition. It 
is greatly colored by connotations of 
the verb "to landscape" or "to orna
ment with plants." This confusion in 
the use of the word has clouded the 
issues as to what services a Landscape 
Architect provides. 

Still further lack of clarity stems 
from confusion on the designer's part 
as to their understanding of the goals 
and concerns of the field! Many de
signers have called themselves Land
scape Architects who are not such in 
the sense of the title as it was origin
ally conceived. Their work many 
times related more to pure ornamen
tation of the land than to positive 
manipulation of human experience, 
resolution of man's needs in terms of 
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Vallejo Hills, Vallejo, 
Calif. 

Natural patterns of 
landscape 

Chantilly, France 
Extension of the nature of 

a flat swampy landscape 

Sports fields, Paris, France. 
Solv•ing recreationa I needs 
with organizational clarity 

while expressing the 
nature of a sloping site 

Skogskyrkogarden Cemetery 
Sfockholm, Sweden 

Organization of powerful 
experience sequences 

in environment 

the needs of land; and, expressing the 
essence of a landscape in the larger 
sense of the word. Much of this con
fusion is due to inadequate education 
of the designer; training which fails 
to clarify who he is, what his goals 
are, and what services he can per
form! 

This confusion in the layman's eye 
is still further intensified by the fact 
that only half of the state govern
ments require professional registra
tion. Men primarily concerned with 
plant culture and maintenance such 
as the landscape gardener, the land
scape contractor, and the nurseryman 
are able to call themselves Landscape 
Architects as a result. As long as this 
situation exists the title will continue 
to have little meaning and laymen 
will never clearly know what sort of 
services he will receive when hiring a 
Landscape Architect. 

The technological extensions of 
man have occurred with such rapidity 
that man has been unable to effective
ly assess the potential effects these 
have upon the land and his experi
ence of the land in the process. We 
are only realizing now, for example, 
the great ramifications the automobile 
and all its attendant developments 
have had on our landscape. It is 
quickly becoming clear that man 
through his technology can complete
ly destroy the delicate balance of nat
ural site systems. 

The need for a designer who can 
begin to assess the extent to which 
we interfere with the symbolic values 
of our landscape through the addition 
of our new transportation systems, ur
ban concentrations and rural use pat
terns is still a vital need. In this re
gard, a designer is needed who has 
the inclination and tools to develop 
criteria through which we can make 
decisions on how to insert man in in
creasing intensity into the ecological 
balance of his environment. 

A designer, in order to develop 
these abilities, needs to begin to sense 
the dynamic nature of the systems 
and patterns of the land. He, through 
study of the interrelated land systems 
of geology, topography, soils, clima
tology, and ecology, must gain a sense 
of how one might bring about dra
matic visual changes in this system. 
He must observe how man's involve
ment in this process can enhance 
these natural patterns. 

A designer of this training is unique 
in one major aspect from his fellow 
design professions; i. e., planners, ar-



chitects, and civil engineers. He is 
not a generalist in the sense that he 
is able to apply his talents in every 
landscape. He is one designer who, 
by his interests and abilities, is a re
gionalist. By his study of land, land
scape and land materials he comes to 
understand its process, its design po
tentials and problems. To transplant 
him to another environment would 
essentially negate his effectiveness as 
a member of a design team. 

In the process of investigation of 
the land, the designer usually be
comes fascinated with the detail ma
terials of land, i. e., ground form, 
water, earth and plants. He explores 
the design potential of each to enrich 
man's experience and organize his en
vironments. He comes to view the 
great variety of plant material as dy
namic living organisms constantly 
changing in character and mood. In 
this way he begins to realize that the 
places he designs using this material 
must be designed with an awareness 
of the visual results of change: daily, 
seasonally, and over a period of years. 
He comes to see the potential of 
ground form, plant material, as welJ 
as structure as defining elements of 
perceptible exterior volumes within 
which we move. He ultimately real
izes the power of the exterior environ
ment to condition man's experience; 
to make him pensive or melancholy, 
sober or gay, relaxed or tense. 

Discerning the nature of man and 
the land are, then, the general goals 
of training in the field of Landscape 
Architecture and this is the focus of 
the training in the new professional 
degree program in Landscape Archi
tecture at Minnesota. 

In detail the five-year program is 
organized to allow the student to in
vestigate scientific systems of land 
and observe the visual patterns of 
land and its materials. Instruction in 
how to communicate ideas graphical
ly and training in the tools of working 
with the land are a vital part of the 
training received, as well as the op
portunity to investigate man with his 
diverse characteristics and expanding 
needs. 

In the final analysis, the program is 
organized to produce a designer with 
much more on his mind than purely 
plant material. When the first gradu
ates finish their training in 1970, pos
sibly they will be able to revise "the 
sketch" of the Landscape Architect to 
more clearly represent the real goals 
and abilities of this designer. [] 

University of California, 
Berkeley, Calif. 

Exterior spatia I volumes 
defined by plant material 

Pontine Marshes, Latina, 
Italy 

The potential of natural 
land materials to structure 

environmental experience 



DENNIS PALMERSON, Aero. E. '67 
Pres., Engineer's Club 
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Step right into the picture on a marine propulsion prob
lem. Or into our nuclear fuel laboratory. Or the design of 
one of the biggest boilers ever built in America. 

Tomorrow, who knows? You could be on the B & W team 
that launches an entirely new product. 

We're big enough ( $480 million last year) to take on 
some pretty exciting projects. But small enough to give you 
a challenging job, not just desk space. 

Come grow with us at Babcock & Wilcox. 

January, 1967 

We started in boilers and steam generation, then 
moved on to atomic power stations, nuclear marine pro
pulsion, refractories, specialty steel, computers and control 
systems, closed circuit TV and specialty machine tools. 
(We still make the best boiler in America.) 

Want to talk about the future? Your future? See your 
placement officer. Or write to Manager, College Recruit
ing, The Babcock & Wilcox Company, 161 East 42nd St., 
New York, N.Y. 10017. A good place to work and grow. 

1/J Babcock & ilcox 
...:..-f 
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Write and find out more from Harry L. Sheehy, Recruiting Coordinator, 
Dept. 19-B, American Oil Company, 910 S. Michigan Ave., Chicago, Ill. 
©The American Oil Company, 1967 
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t 
America's oldest professional 

engineering fraternity 

Invites you to a rush party 
Open to all 

Engineering Students 

Girls and Refreshments Provided 

8:00 P.M., Friday, Jan. 13 

at the Theta Tau house 

515 10th Ave. S.E. 

TECHNICAL COMMISSION 
Statement of Receipts and Disbursements 

July 1, 1965 through June 30, 1966 
Treasurer: Arthur E. Brandli #167 

RECEIPTS 
Allocation from College Board 
Petty Cash 
Interest 

TOTAL RECEIPTS 
DISBURSEMENTS 

Installation of Bulletin Board 
Freshman Coffee 
Stationery 
Elections 
E. Day 
Flowers 
Refreshments 
Dinner 
Tech. Com. Keys 
Service Charge 

TOTAL DISBURSEMENTS 

$ 68.50 
4.00 

.98 

.83 

$ 10.41 
40.60 
30.11 
18.25 
9.00 
6.00 
4.85 

10.00 
57.90 
8.00 

$ 74.31 

Disbursements in Excess of Receipts 

$195.12 

$120.81 

$172.35 

$ 51.54 

Balance July 1, 1965 

Balance June 30, 1966 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
11!1 Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

11!1 Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! 11!1 Repeat and re· 
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa· 
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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Choosing 
a company is like 

choosing a professor 
... and the stakes are 

just as high. 
A good prof's classes are quickly filled, because students get more for their effort 
and time. As a student, you go where your interest and abilities are applied to best 
advantage. Choose your employer the same way. 

Your opportunities for increased responsibilities and rewards will be greatest in 
an expanding company of an expanding industry. Alcoa, leader of the aluminum 
industry, offers such opportunities. But that's just one reason why many out
standing graduates join us. Professional fulfillment and excellent starting 
salaries are others. 

We employ engineers, scientists, mathematicians, business administrators, 
English majors, economists, journalists and others. Join the change for the 
better with Alcoa. Write to: Manager of Professional Employment, Aluminum 

Company of America, 1601-A Alcoa Building, Pittsburgh, Pa. 15219. 

An Equal Opportunity Employer 
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There it iso 

"Industry has gone a long way toward satisfying those human 
needs which can be reached through money, benefits, and security. 
The future points to the job itself through improved job design 
as a source of increased performance and satisfaction." 

That's what we say in a new paper coming out of 
Building 56. It relates the job design function of the 
industrial engineer to the sciences that study human 
behavior. Such a paper would not have come out of a 
company where top management is less than sold on 
the benefits of leading the field in applying the most 
advanced concepts in industrial engineering no less 
than in chemical, mechanical, or electrical engineer
ing. We have a balance sheet to prove that our man
agement knows which way is up. 

Industrial engineers can come into Building 56 
either from college, from graduate school, from mili
tary service, or from a well-reasoned decision that 
their present employment is not what they want for 
the long haul. 

Once in and with a little time gone by, choice con
fronts a good industrial engineer. Does he want to 

ould you like to work there? 

remain an industrial engineer and enjoy a status in his 
profession that may be more difficult to attain for in
dustrial engineers who practice under conditions less 
favorable than prevail at Kodak? Or do multiple re
gression technique and mathematical model building 
and behavioral research mean less to him than swing
ing over to one of Building 56's intramural clients and 
there starting his way up to where the whole mighty, 
fascinating, and gloriously diversified ship is steered? 

The fact that parallel choices have to be made by 
those who join us as chemical, mechanical, or elec
trical engineers will not be mentioned here for lack 
of space. 

We'd be honored to have a note about yourself. 
Write Business and Technical Personnel Depart
ment, EASTMAN KoDAK CoMPANY, 
Rochester, N.Y. 14650. 

An equal-opportunity employer offer
ing a choice of four locations: 
Rochester, N.Y., Kingsport, 
Tenn., Longview, Texas, 
and Columbia, S.C. 



General Electric 
engineers and scientists 
are helping to satisfy the 
needs of society~ ~ m 

like rapid transpo ation 
Your technical career at General Electric can 
cover a wide range of engineering 
innovation. Take today's rapid transit problem 
for example. Inquisitive minds in research 
and design at G.E. have developed circuitry, 
radar controls and propulsion systems 
that can run and guide a 150 mph transit train. 
Manufacturing engineers have 
developed methods and machines 
to produce these transit systems as efficiently 
as possible. And technical marketing 
specialists are working with cities and 
government, planning their transportation 
networks. Good reasons why at General Electric 
innovations start and finish with the 
technical man. 

For more information on career starting 
points available to you with G.E. 
(in research, development and design; 
manufacturing, or technical marketing) write: 
D. E. Irwin, Section 699-19, Schenectady, 
New York 12305. 

GENERAL ELECTRIC 
An Equal Opportunity Employer 
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U E, 
Where a world-full 
of projects abound 

There was once a college senior named AI Addin who 
yearned for his place in the sun. 

However, at graduation time so many companies offered 
him a job, AI didn't know which one to accept. 

Then he met a Mr. Greeley, the recruiter from Westing
house. Mr. Greeley was a kindly man with a warm smile. 
He described to AI how at Westinghouse young men have 
their choice of six operating groups* and work in friendly, 
tight-knit little teams on the world's most exciting projects. 

"Go Westinghouse, young man," Mr. Greeley urged. 
And AI Addin did. He wanted to be part of Westinghouse 

efforts to help the nation' rebuild cities, so he joined the 
corporation's Construction Group- supplier of the world's 
widest range of products for the construction market. 

One day, while AI was polishing a Westinghouse lamp, 
a Jeanie appeared. This pretty, warmhearted, intelligent 
Jeanie was an engineer with the Elevator Division. (Women 
are welcome at Westinghouse, an equal opportunity em
ployer.) As the daughter of one of the richest men in Amer
ica, Jeanie was in a position to grant AI Addin three wishes. 

At's first wish- to help Westinghouse build a municipal 
complex of apartments, offices, stores and parks within an 
established metropolitan area. 

Al's contribution to the project was to help develop a 
computerized environmental analysis technique- an in
genious system for precalculating the heating and cooling 
needs of all the buildings in the complex. Grateful archi
tects and consulting engineers voted AI the year's most 
calculating supplier. 

At's second wish- to help develop a total transporta
tion system for a new housing area being built. 

Transportation for the new project would consist not 
only of a remote-controlled mass transit system, taking 
commuters to and from their places of business ... but 
it would also include sophisticated elevator and eJectric 
stairway systems to be installed within the project's ter
minal and living areas. 

Al's third and last wish- to marry Jeanie. 

She consented on the condition that he let her join him 
on other major projects and urban systems assignments 
undertaken by Westinghouse throughout the world. 

AI Addin agreed ... and they lived happily ever after. 
MORAL: All your wishes for a prosperous career can be 
granted if you join Westinghouse, where awaiting you are 
challenges, hard worl<, building block education, travel. 
adventure, and yes, even romance. 

You can be sure if it's Westinghouse 

For further information, contact the Mr. Greeley from West
inghouse who will be visiting your campus during the next 
few weeks or write: L. H. Noggle, Westinghouse Educa
tional Center, Pittsburgh, Pennsylvania 15221. 

*The Westinghouse Operating Groups: Consumer Products; Industrial; Construction; 
Electronic Components & Specialty Products; Atomic, Defense & Space; Electric Utility. 



You've spent 4 years (or more) preparing for a job. 
How many will you spend finding the right one? 

You don't need to waste a singleyear II exploring." Talk to the 
AlliedChemicalipterviewer...._now. You'll find he does what most 
other interviewers don't. 

He fries hislevelbest to place you where you want to be. The 
right work ... on the rightproduct ... and, if he can, in the right location. 

It isn't always easy, but most times it works out fine. For 
Allied Chemic_:~lisa1arge company whose various operating divisions 
embrace overlOQ plants ... 12 research and development centers 
... and a coast-to._coast network of sales offices. Our product list exceeds 
3,000. Ourinterviewer willtry to help you find a job within this 
vastcomplexthatsuits your talents, inclinations, and college training. 
Oneyou'llwanttostick with and grow in. 

Askyourplacemenf office when our interviewer will be on 
campus. Come prepared with all the questions 
you cariJhink of and ask for information. You'll get it
and more.Ifyoucan't meet with 
him,write to: Director of Placement, 
AlliedChemicalCorp.,40Rector 
Street,NewYork, N.Y.10006. 
An equal opportuni tyemployer 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
Ill Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

Ill Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! 111 Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. 11 Write now 
for Clearprint samples, sizes, and prices. 
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ifty years ago we only made 'aeroplanes'. 
(See what's happening now!) 

'In 1916 The Boeing Company's career 
was launched on the wings of a small sea~ 
plane. Its top speed was 75 mph. 

Now, half a century later, we can help 
you launch your career in the dynamic en
vironment of jet airplanes, spacecraft, mis
siles, rockets, helicopters, or even seacraft. 

Pick your spot in applied research, de
sign, test, manufacturing, service or facil
ities engineering, or computer technology. 
You can become part of a Boeing pro
gram-in-being, at the leading edge of 

aerospace technology. Or you might want 
to get in on the ground floor of a pioneer
ing new project. 

You'll work in small groups where ini
tiative and ability get maximum exposure. 
And if you desire an advanced degree and 
qualify, Boeing will help you financially 
with its Graduate Study Program at lead
ing universities and colleges near com
pany facilities. 

Often it will be sheer hard work. But we 
think you'll want it that way when you're 

helping to create something unique
while building a solid career. See your 
college placement office or write directly 
to: Mr. T. J. Johnston, The Boeing Com
pany, P.O. Box 3707, Seattle, Wash. 98124. 
Boeing is an equal opportunity employer. 

Divisions: Commercial Airplane • .·Missile & 
Information Systems • Space • Supersonic 
Transport • Vertol • Wichita • Also, Boeing 
Scientific Research Laboratories 
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You're looking for a job where you can put your particular 
technical talents to the test ... one that offers good 
growth potential. Take a long look at Amoco. 

Amoco Chemicals Corporation was founded in 1957 as the 
wholly-owned petrochemical subsidiary of Standard Oil 
Company (Indiana). Amoco is a leading supplier of basic 
chemical building blocks and specialized intermediates 
for the chen1ical industry. 
Amoco is definitely a company on the grow! Because of 
this, there is every opportunity for you-as a technical 
graduate-to move ahead with Amoco in a responsible 
position for which you've been trained. 

For instance, we now have iinmediate openings in Chicago 
and Joliet, Illinois; Houston, Texas; Decatur, Alabama; 
Whiting and Seymour, Indiana. These positions, in plant 
operations, project engineering, research and marketing are 
the stepping-stones to supervisory responsibility at Amoco. 

So, be sure to consider the Amoco opportunity. Our 
recruiter will visit your school 

February 10, 15 
March 6 

Contact your Engineering Placement Office NOW to 
secure some background information on Amoco and to 
set up a definite interview time. 
Impossible to make a date with the Amoco recruiter? 
Then just drop a line to: 

W. H. Moeller 
Department CP-1 
AMOCO CHEMICALS CORPORATION 
130 East Randolph Drive 
Chicago, Illinois 60601 

AN EQUAL OPPORTUNITY EMPLOYER 



I 

How do you accommodate multiple functions, 
high non-uniform stresses and complex config
uration in a single component made of standard 
steel shapes? You don't ... That's why this 
power shovel body had to be cast-steel. 

Only with the correct steel composition, and 
integral one-piece construction, could the de
signer be sure that the equipment would take 
the punishing loads and shocks of heavy 
construction work while maintaining the pre
cise alignment of critical shafts and bearings. 

Cast-steel means design flexibility. In ad
dition to offering an unlimited range of 

t 
Ill 

I 

r 

shapes, it allows the engineer to RUt the metal 
where it's needed for load-carrying ability ... 
Then too, cast-steel permits streamlined design 
-design that minimizes stress-concentration at 
sharp radii and corners. Can you match such 
versatility with assembly methods? Don't try. 

Want to know more about cast-steel? We're 
offering individual students free subscriptions 

to our publication "CASTEEL" ... Clubs and 
other groups can obtain our sound film "En
gineering Flexibility." Write Steel Founders' 
Society of America, Westview Towers, 21010 
Center Ridge Rd., Rocky River, Ohio 44116. 

STEEL FOUNDERS' SOCJ:ETY OF AMERJ:CA 

Cast-Steel 
for Engineering FlexibJ1ity 

February, 196'1 7 
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There is a lot of talk about leadership and joining I.T. extracurriculars to 
maximize that leadership. Unfortunately, the only people talk~ng are the exist
ing student leaders and the only people who seem to be listening are other 
student leaders. They are like chickens with their bodies cut off. 

There's really nothing wrong with that, the leaders have an urge to talk to some
body, so they talk to the only people who listen, other leaders (this phenomenon 
is not unique to I.T., but neither is it absent). There are bad features to this 
arrangement, however. A good example was this year's financial report of the 
Technical Commission ( Technolog, Jan., p. 62). The largest single expenditure 
for fiscal 1966 was $57.90. This was for Tech Commission keys (these are small 
gold charms embossed with the crest of the Tech Commission and given to each 
member of the Tech Commission). Meanwhile, the total expenditures on an all 
student event like E-Day (according to the budget) came to the glorious total 
of $9.00. And that \Vas only to pay off a bad debt. Truly, E-Day has been 
crucified on a cross of Tech Commission keys. 

Finally, one other note on leadership. In the January Technolog (p. 29), 
Honeywell stated in their advertisement that leadership (on campus) is not a 
prerequisite for success with their company. Their ad even betrayed a tone of 
suspicion toward campus leaders. So apathy (as defined by the leaders to be 
nonmembership in I.T. extracurriculars) is really not a detriment to your future 
economic advancement, no matter what the leaders say. 

The current leadership situation is one that seems to be able to go on forever, 
probably due to a lack of comprehension by both the general student body and 
the student leaders. The student body does not care and the leaders can't believe 
they are that useless (perhaps "ineffective" could be more kind). 

V\Thile it is not my purpose to abrogate the student leadership function, there 
should be a reappraisal and realignment by the leaders toward reality and 
toward the student body they purport to lead. 

David E. Engen 

In four academic years, or less than three solar years, the Institute of Tech
nology transforms a bewildered and amazed freshman into a practical, scientific 
man. Industry eagerly absorbs this graduate and carefully polishes the rough 
edges. What finally emerges is what society calls the professional engineer. 

The mid-20th century professional engineer is quite different than the engi
neer of sixty years ago. Recalling an experience which Herbert Hoover had in his 
younger days as a mining engineer when asked by a cultivated English lady 
what his profession was, Hoover replied he was an engineer. The English lady 
drew back, shocked, and exclaimed, "Why I thought you were a gentleman!" 
The increasing complexity of the world, with its sophisticated technology, neces
sitated for the engineer a broader education, embracing science, mathematics, 
economics and even politics. With this professional training came prestige and 
responsibility. 

"'Is it possible to attempt to educate a professional man in four years time? 
Is it fair to ask a student to carry abnormally high credit loads, and curtail his 
personality, leadership and social development? Engineering, which embraces 
practicality, has an impractical academic schedule. Politics, rather than com
mon sense, is dictating our academic schedule. If we are to be professionals, 
let's be educated by professional standards. Four years is too short, too de
mancling, and totally chaotic on a student's total development. In an era which 
recognizes the importance of the individual and his development, l.T. students 
are being led by a horse and buggy system. The I.T. academic program is deny
ing to all its participants, the fundamental purpose of an education-the dis
covery of the truth and its relationship to society, and himself. 

John Tocko, M.E. '67 

This page is open to any I.T. student, faculty member, or any other party who 
is interested in a better I.T., who has either constructive criticism or praise of 
the Institute of Technology, its policies or its students. Editorials must be 
signed and should be 100-500 words in length. Address them to: Minnesota 
Technolog, Rm. 2, M.E. Building, and drop them in any Campus Mail box. 
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in mining and metallurgy here and abroad, at Anaconda American Brass Co., 
Anaconda Wire & Cable Co., and Anaconda Aluminum Co. 

Extractive metallurgy is a 
key to more metal 
The metallurgical bubble bath above is 
a flotation cell in a new Anaconda con
centrator. Although it may seem crude 
and simple to a layman, the process in
volves complex combinations of colloi
dal and surface chemistry, crystallog
raphy, physics, and special grinding 
methods adapted to the ores at each 
individual mine. It represents one way 
Anaconda's metallurgical research is 
helping make more metal available for 
our growing economy. 
At Butte, Mont., such research, in rais
ing recovery of metal from low-grade 
ores, is making today's submarginal 
material part of tomorrow's ore re
serves. 
As Anaconda's intensified geological 
research and exploration turns up new 
prospective mineral deposits, the need 
for metallurgical research and devel
opment grows. Each deposit must be 
analyzed to determine the feasibility of 
recovering its metal. And as research 
develops more efficient extraction proc
esses, lower grade and more complex 
deposits can become mines. 
To accomplish this, Anaconda is estab
lishing a central extractive metallurgi
cal research center at Tucson, Arizona. 
It is carefully planned and is being su
perbly equipped. It is near a large uni
versity staff, which can be consulted as 
needs arise, thus offering a stimulating 
environment for progressive research 
and development. In turn, this means 
attractive new openings for a variety of 
engineering talents-not only in metal
lurgy, but also in chemistry, physics, 
and mechanical engineering. 

VARIABLE FREQUENCY 
FREQUENCY METER 
OSCILLATOR 

Dynamic test yields :new data 
on copper-metal springs 
Copper metals are among the most 
useful spring materials known to man. 
The role of modulus of elasticity in this 
application was studied at the Research 
and Technical Center of Anaconda 
American Brass for more precise data 
and to make possible predicting spring 
performance at various ambient tem
peratures. 
Modulus of elasticity can be deterQ 
mined by physical testing in tension or 
compression. But Anaconda found the 
dynamic method (below) easier to per
form and just as accurate. 
Results are of prime importance to de
signers of spring devices. The signifi
cantly lower modulus of elasticity for 
copper metals means that at the same 
level of stress, copper alloy components 
will deflect or extend almost twice as 
far as components made of steel-usu
ally with no sacrifice of maximum 
stress. This can mean more sensitive 
controls-or "softer" action in the ab
sorption of energy. 
This is but one way Anaconda is refin
ing and broadening knowledge of the 
many useful properties of copper met-

The talents and skills of techni .. 
cally qualified men and women 
will always be needed by 
Anaconda in important positions 
in exploration, mining, extrac
tive metallurgy, manufacturing, 
scientific research, sales, and ad .. 
ministration. 
If you would like more informa
tion about Anaconda or wish to 
apply for employment, write to: 
Director of Personnel, The 
Anaconda Company, 25 Broad .. 
way, N.Y., N.Y. 10004. 
An Equal Opportunity Employer 

als. Such research opens vast new op
portunities for growth-career oppor
tunities at Anaconda American Brass 
for college graduates in all fields of en
gineering, in business administration, 
and sales. 

AND AMPLIFIER SUSPENDED TEST DAR IN FURNACE RESONANCE DETECTOR 
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Bright future for a 
bright metal 
How do you make containers to hold 
motor oil or citrus concentrates at low
er costs? How can you package airline 
in-flight meals to enable reconstituting 
of foods at very high temperatures for 
fast serving-and retain quality and fla
vor? These are typical questions asked 
and answered in the Packaging Devel
opment Laboratory of Anaconda Alu
minum. 
A growing factor in the aluminum in
dustry, Anaconda Aluminum is partic
ularly strong in packaging-with plain 
foil, laminated foil and rigid foil con
tainer products. And it has developed 
several firsts in the aluminum industry. 
One is the patented foil-fibre container 
for motor oil and for citrus concen
trates. Another is foil containers (see 
above) for better airline service in the 
jet age. Now frozen and refrigerated 
meals can be heated rapidly and served 
quickly. Anaconda Aluminum has an 
outstanding record of developments 
which have had a tremendous impact 
on the packaging industry. 
Anaconda Aluminum is also a produc
er of primary aluminum. To meet the 
growing demand for the metal in pack
aging, transportation, electrical, and 
building products, Anaconda Alumi
num has been steadily increasing its 
output-is currently expanding its pri
mary ingot capacity by two-thirds. This 
expansion involves an investment of 
$50,000,000. 
Anaconda Alumium is growing, and 
will become an increasingly important 
factor in the bright future of the bright 
metal. For this it needs people-not 
only for its packaging laboratory and 
foil operations, but also for its other 
fabricating plants and reduction opera
tions. This means growing opportuni
ties for metallurgists, chemical engi
neers, industrial engineers, plant engi
neers, and system engineers. 66125 

Left: Dynamic test for modulus of 
elasticity. Oscillator changes frequency 
until test bar begins to vibrate. From 
natural frequency shown on oscillo
scope, "dynamic modulus" can be com
puted. 
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the word Career implies 

course of continued advancement -
you get it at Dunham- ush 
We don't have to promise advancement oppor
tunity and job security at Dunham-Bush-it's 
built in! 

Stop and consider the business we're in-air 
conditioning, refrigeration, heating-it's a busi
ness of continued advancement. The needs 
are endless-the opportunities unlimited. 

In food processing and preservation alone, 
the need for refrigeration is never satisfied. 
And you are certainly aware of the growth of 
air conditioning in stores, restaurants, hotels, 
office buildings, supermarkets, hospitals, ware
houses-you name it. 

Growth opportunities like this have made 

our industry one of the most dynamic in the 
history of man. 

Interested in a career in this exciting, explod
ing field? The first step is to write for our 
brochure, "Careers at Dunham-Bush." Next 
step is to talk to us. You'll learn that the words 
continued advancement are more than Web
ster's definition of the word CAREER. 

Write Director of Technical Services, Dunham
Bush, Inc., West Hartford, Conn. Plants in West 
Hartford, Connecticut • Michigan City, Indiana 
e Marshalltown, Iowa o Riverside, Calif. • 
Weston, Ontario o Portsmouth, England. 

MANUFACTURERS OF THE WORLD'S MOST COMPLETE LINE OF 
REFRIGERATION o AIR CONDITIONING o HEATING EQUIPMENT 

MINNESOTA TECHNOLOG 



hich degree counts most? 

Besides a B.S., M.S., M.B.A., Ph.D.-or what have you-there 
are other degrees vital to your future. The degree of imagina
tion. Ambition. Responsibility. 

If you have them in good measure, we know of no company 
better able, or more disposed, to reward them. Handsomely. 
In terms of professional recognition, intellectually stimulating 
environment, and material reward. 

We're big. But we're still young and growing. And plan to keep 
on. In 1965, for example, our sales rose 23%. To over $860 
million. And 516 million in the first half of '66. 

February. 1967 

We need top-notch people who can grow with us. People 
who are well trained in chemistry, physics, chemical, elec
trical, or mechanical engineering, marketing or finance. 

And who have that extra degree. 

Talk it over with your faculty and Placement Officer. And re
gardless of your military commitments, be sure to see our rep
resentative when he is on your campus. Or 
write to: John B. Kuhn, Manager of Uni
versity Recruitment, Celanese Corporation1 

522 Fifth Avenue, New York, N.Y. 10036. 

CELANESE 
AN EQUAL OPPORTUNITY EMPLOYER 
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On May 16, 1963, Gordon Cooper splashed down in 
the Atlantic Ocean. He had just completed the last in 
the Mercury series of one-man suborbital flights. The 
United States' next step into space was the Gemini Pro
gram, a series of two-man :flights designed to train men 
and develop techniques for Apollo, the program which 
will finally put an American on the moon sometime in 
the 1970's. But this was in the future. Already Americans 
calmly accepted the idea, after six rather uneventful Mer
cury flights, that somewhere up there a man could take 
a little piece of his environment along and bring it back 
safe and sound. Big Deal. But they didn't know then 
what the men of the Gemini crews would have to go 
through .... 

The Gemini program was officially announced to the 
world in early December, 1961, by NASA, the National 
Aeronautics and Space Administration. It was to be the 
link between the one-man flights of Mercury and the 
three-man lunar flights of Apollo. Before the first flight 
could be made, the Gemini program had to be planned, 
coordinated and revised until the aims became clear, and 
craft design, equipment and literally millions of other 
problems were solved. 

Finally, Project Gemini emerged, faced with six major 
objectives to be accomplished in preparation for the 
Apollo Program: 

1) To effect rendezvous and docking with another 
orbiting vehicle and to maneuver the combined cap
sule and vehicle in space, using the propulsion sys
tem of the target vehicle for these maneuvers. 

2) To experiment with astronauts leaving the Gemini 
spacecraft while in orbit and to develop their 
ability to perform mechanical and other types of 
tasks while outside the capsule. 

3) To perfect methods of reentry and landing the 
spacecraft in a pre-selected area. 

4) To subject men and their supporting equipment to 
long duration flights, necessary in post-Gemini mis
sions, especially to gain additional information con
cerning the effects of prolonged weightlessness and 
other physiological reactions of crew members. 

5) To carry out scientific and technological experi
ments. 

6) To develop a system to permit the landing of the 
spacecraft on land rather than in the water. (This 
part of the project was dropped early in the pro
gram when unforseen delays and costs rendered it 
an unrealistic goal for Gemini. However, this phase 
of development is continuing, as it will be neces
sary in order to achieve a landing on the moon, 
which, of course, has no water to land in.) 

The launch and Docking Vehicles 
To accomplish these objectives, the people from NASA 

needed topnotch equipment and men. And to get those 
men into orbit was the first big problem. In order to 
avoid wasting time and money, NASA officials decided to 
adapt the Air Force's Titan II to the needs of Gemini 
rather than develop an entirely new system. The Titan 
II is a two-stage, liquid fuel rocket. (For those who are 
thinking of a do-it-yourself project, the propellant used 
is a storable blend of unsymmetrical dimethylhydrazine 
and hydrazine as a fuel with nitrogen tetroxide ( N 20 4 ) 

February, 1967 

as the oxidizer.) Two engines compose the first stage 
and together they produce 430,000 pounds of thrust. The 
second stage has one engine, capable of 100,000 pounds 
of thrust. At the moment of lift-off, the Titan II weighs 
approximately 150 tons, 8000 pounds of which can. be 
orbital payload. Four large adaptations were made in 
the Titan II' s used for Gemini: 

1) The addition of a malfunction detection system and 
other instrumentation to provide astronauts and 
ground crews with information concerning safety 
and performance of the rocket. 

2) Redundancy in flight control, electric and hydraulic 
systems to assure pilot safety. 

3) Substitution of radio guidance for the inertial guid
ance system to provide weight reduction. 

4) Design changes to permit the mating of the Titan 
II to a Gemini capsule instead of a warhead. 

Once these changes were accomplished, the Gemini 
program had a proven, reliable and safe booster for its 
capsule. 

In order to perform rendezvous and docking proce
dures, there must be something to rendezvous and dock 
with. In the Gemini program this something was the 
Agena rocket with a docking adapter. Originally designed 
for the Air Force, the Agena was boosted to near orbital 
velocity by a modified Atlas rocket. The Agena then 
inserted itself into orbit and shut down its engine. The 
purposely included ability of the Agena to start and shut 
down its engine many times was used to save fuel in the 
capsule-target complex after docking had actually oc
curred. Several modifications had to be made in the 
basic Agena design to make it a suitable target vehicle. 
Among these were: 

l) An increase in length to accommodate larger fuel 
tanks. 

2) Addition of electronic equipment to receive and 
execute command signals and docking maneuvers. 

3) Addition of a docking adapter to permit the moor
ing of the spacecraft to the target. 

Rendezvous and docking techniques are not only re
quired in the Apollo Program but the skills developed 
now will be needed for such future projects as the assem
bly and operation of manned orbiting space stations, 
satellite inspection and repair, assembly in orbit of mas
sive interplanetary exploration vehicles, and rescue of 
astronauts from disabled spacecraft. 

The Astronauts Suits 
The suits worn by the crews in the Gemini Program 

were of two basic types. The first type is a lightweight, 
intra vehicular (inside the capsule) suit. It is composed 
of four layers of material. The outside layer is made of 
a high temperature resistant nylon. Beneath the outside 
layer is a restraint garment, so called because wben the 
suit is inflated, it keeps the suit from billowing. It is 
woven of nylon net fabric and is designed to allow mo
bility when inflated. The third layer is nylon, treated 
with rubber to make it almost airtight. The innermost is 
a smooth, soft nylon layer designed for comfort. This 
suit is a backup system which would protect the astro
naut from vacuum, heat, and cold in case the cabin 
pressure is lost. This suit offers Httle protection, how
ever, against microrneteoroids and is therefore not very 
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practical for E: VA. (On the Gemini 7 mission, astronauts 
Borman and Lovell were permitted to wear an even light
er suit during their 14-day flight.) 

The EVA suit consists of a cotton undergarment, a 
cotton comfort layer, a rubber pressure layer, a nylon net 
layer, seven layers of aluminized mylar insulation inter
spaced \Vith six layers of non-woven Dacron for thermal 
protection, a thick felt layer for meteoroid protection, and 
an outer layer of white nylon. The EVA suit also is 
fitted with a chest pack designed to regulate the suit 
pressure at a constant rate and provide an emergency 
oxygen supply in case of a failure in the umbilical supply. 
The weight of this suit is 34 pounds as compared to 24 
pounds in the lighter suit. 

The gloves and helmet in both suits are essentially the 
same. Gloves are attached to the suit at the wrist with 
quick disconnect couplings. . A small battery pack and 
two fingertip lights for instrument reading on the dark 
side of the earth are attached to each glove. 

The helmet is also removable. It has a built-in drink
ing port through which the wearer can insert a "water 
gun" without removing the helmet. Earphones and 
microphones are also built into the helmet. 

Each Gemini spacesuit costs approximately $27,000. 

The Recovery Operation 
When the time comes for the astronauts to return to 

Earth, they face problems, such as how to get down 
safely at the right time and how to land reasonably close 
to the recovery area. (This was you recall one of the 
six prime objectives of the Gemini Project.) As the time 
for re-entry into the earth's atmosphere draws near, sev
eral operations must be performed. Loose gear must be 
either stowed securely in the cabin or jettisoned. The 
adapter module which connected the capsule to the 
launch vehicle must be jettisoned. The capsule must 
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be turned so that the astronauts are facing to the rear. 
While these preparations are being made, computers and 
radar on the ground are tracking the capsule and de
terming when the retrorockets should be fired, for how 
long and at what angle the capsule should enter the at
mosphere. As this information is relayed to the capsule, 
the on board computer there checks it, updates it, and 
presents the facts to the astronauts. On the way down 
this same on board computer will advise the astronauts 
of minor adjustments in course, angle, pitch, and roll in 
order to put the capsule down "on the money." In con
trast to the Mercmy flights, where everything was auto
matic, the Gemini pilots were often making trajectory 
corrections themselves well into the earth's atmosphere. 
Allowing the pilots to fly their capsules paid off as the 
men gained in experience. Gemini 6 landed 13 miles 
from the primary recovery ship and the five flights after 
Gemini 6 all came within 8 miles of the primary vessel~ 
an excellent record indeed. 

Astronaut Training 
The men who are flying the missions are obviously not 

amateurs. They are extensively trained men, experts, who 
know what they are doing when they climb into the cap
sule. At present there are two basic purposes taken into 
consideration in the flight crew training program: 
1) To provide crew members prepared to operate the 

spacecraft in the best possible manner under both 
normal and abnormal conditions. (This area also 
includes astronaut survival training in case of un
forseen landing in a hostile earth environment.) 

2) To provide competent observers in the appropriate 
non-operational disciplines (notably, the geosci
ences) in order to successfully accomplish the scien-

(Continued on Page 44) 

MINNESOTA TECHNOLOC 



t e 

.. 
The way we look at it (not only here 
at Electric Boat Division, but in 
General Dynamics as a whole) 
good employes-properly placed, 
trained and motivated-are our fastest 
growing asset. So, right from the start, 
we'll be doing everything in our power 
to help you develop your full potential 
through a strongly-implemented man
agement-sponsored program that 
makes your professional development 
a matter of planning, not chance. 

This progra!l)t .called "people devel
opment", is designed to spot your spe
cial capabilities-to help you move, to 
progress, even to change your product 
area or technical discipline if that's what 
it takes to increase the certainty of your 
success. Part of the program is a philos
ophy that charges each supervisor, 
whatever his level, with developing his 
own replacement. And our supervisors 
are adept at recognizing individual 
achievement and calling appropriate at
tention to it. Part of it, too, is one of the 
most extensive and far-sighted educa
tional, study and post graduate pro-

grams ever offered by any company, to 
encourage continued academic profi
ciency. Hundreds of people in our Di
vision participate each year. 

But the thing that gives this approach 
of ours real point is the challenge and 
excitement of the field you'll be work
ing in-Oceanology-a field as new as 
the Aerospace industry was new a 
dozen yeats ago, and as promising; a 
field that encompasses every means of 
undersea operation and exploration 
known to marL' 

And here, whether you're working on 
a deep diving research vehicle or. an 
atomic sub, the opportunities for inno::. 
vation ( as well as growth for the inno
vative) are endless. For instance, every 
atomic submarine we build is treated 
as a new and different problem. Even 
ships in the same class differ since 
each succeeding one is, in fact, the 
state-of-the-art at the time we're build
ing it. Within any sub, advances might 

re :.I ( 

occur in nuclear shielding design; in 
heat transfer efficiency; in sound and 
vibration control; in new materials; in 
chemically based life support systems; 
or in a dozen other areas. And because 
of the close collaboration among men 
of many different technical disciplines, 
your thinking might spark a new idea 
in any one of them. Just as their think
ing might spark yours. 

Living and working in Groton, Con
necticut is a rewarding experience in 
itself: For in this unique nautical com
munity you are not only close to the 
men and women who build and sail 
submarines, but to all the abundant 
pleasures of the sea. (Not that you're 
far from more metropolitan pleasures 
if that's your preference.) 

So, if you are earning a degree in 
engineering or science, and would like 
to know more about how we will help 
you outgrow job after job here at Elec
tric Boat, write to Mr. Donald K. Why
nott. Ask for our new informative bro
chm;e. 

G NERAL DVN~MICS 
Electric Boat Division 

Groton, Connecticut 

An Equal Opportunity Employer • U.S. citizenship is required 
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Casey Forbes 
Water & Sewer Superintendent 
Springdale-A Arkansas 

nl' rec 
ecause I' convinc 

When new sewers were built in Springdale, Ar
kansas, two years ago, Dickey Coupling Pipe was 
selected by the Water & Sewer Commission. Casey 
Forbes tells why. 

"We aren't a big city and our income from system 
revenues is somewhat limited. We have to be sure 
we invest carefully. To do this, we always consider 
more than initial cost. 

"In the case of our municipal sewers, we considered 
all costs applicable to the project, not just the cost 
of construction but the cost of operation and main
tenance. From past experience, the balance favored 
Dickey pipe. 

"We knew this pipe would last ... that it would 
resist acids that have a tendency to collect in the 

if it's made of clay it's good .•• 

l!il 

I e any ti e 

system. And, the urethane joint Dickey has prevents 
the entrance of roots because the joints are tight. 
Also, our treatment costs would be held to a mini
mum because we wouldn't be handling ground 
water. We knew from the experience of other com
munities, too, that we could depend on Dickey Cou
pling Pipe. So, it was approved by the Commission." 

Not much to add to what Casey Forbes said ... 
except, use Dickey Coupling Pipe for your sanitary 
sewers. 

sanitary glazed clay pipe 

BIRMINGHAM. ALABAMA • FT. DODGE. IOWA • KANSAS CITY. 
MISSOURI " MERIDIAN. MISSISSIPPI " ST. LOUIS. MISSOURI 
SAN ANTONIO. TEXAS • TEXARKANA. TEXAS-ARKANSAS 

if it's made by Dickey it's better 
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Maybe you weren't the most popular 
man on campus. Perhaps you di~n't 
belong to a host of organizations, or 
engage in a lot of social and extra-cur
ricular activities. · _ 

You didn't follow the crowd. You 
thought things out for yourself, made 
up your own mind. 

You probably don't think of yourself 
as a leader. Some recruiters don't 
think so either. But remember this
thousands of men just like yourself 
have built highly successful careers in 
business. 

Why? Because th 
thingsoutfortl:l .,, .. : .; 
not afraid to voice an···· · 
Thinkin.~ insteadof 
work, so\:they work 
It requires guiding 
your owri activities~,. so 

learned to think 
and they were 
opular opinion. 
.. ~ .... ,.·T, '"" is hard 

they requireJittle ·.·. ·\\ 
supervision. These 
qualities may not .I!,A.II.ct4~~:o-
you the mostpopular 
man on campus, b'Ut 
they are a definite as 

accomplishments-not on a group or a 
department. Honeywell promotes ac
cording to individual progress. We'll 
push you along as fast as you can han
dle the work. You can't ride with the 
group at Honeywell. 

Your job is your boss at Honeywell. 
And our people wouldn't have it any 
other way. Around the world and in 18 
locations in the United States, over 
50,000 people are pursuing their indi
vidual careers at Honeywell. The com
petition is keen. But the opportunity 
is great. 

oneyvv~U's bll,s~ness is concentrated 
in t~e gtowth fl~lds .. Our main busi-
ness is electronic d electromechani-
cal systems- ds. We make com-
puters, auto s for homes 

and ercial buildings, 
'Y'lltTilli:U'JI'!rllons systems, sys-

for aircraft and 
acecraft, process and 
a ustrial control sys-

> terns, and precision 
····•·switches. 

lf:yqu are our kind of in-
......... r"'"'l"il', .. il"''l , you wouldn't 

happy working at 
.'i.,·li::!4.~"'lt-t'V'IIc other places. Look 

Honeywell. Ask 
...... ,.,.,..,,'II" placement director 

the Honeywell 
tuni ty brochure. 

to one of our recruiters 
he visits your campus. 

dates. Or write to 
P .. Eckstrom, Corporate 

of College Relations, 
l<t:tPV'UTPJI Minneapolis, Minne,. 
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Subways aren't for sleeping. Alertness counts in the underground 
world of city transit systems. Move quickly, stay awake, and 
be careful. 

A robbery, an accident, a train breakdown can cause panic. 
Today, with Motorola's 2-way transit radio systems, help is just 
a button push away . 

Subway police can now wear Handie-Talkie portable radios on 
their Sam Browne belts-speaker on the shoulder strap close 
to the ear, hands free. Trouble on a train? Word is flashed from 
Control Center to the nearest patrolman. He's there when the 
train pulls in. 

Problems? In rush hour, some subways run as 
as 120, ten-car trains spaced at two-minute jnn: .... "."''"'' 
Delay, jam-up, too many sardines trying to get in 
one car? When the train is equipped with Motorola 
Transit Dispatcher Radios, the motorman advises 
the trainmaster. Adjustments are made; other 
trains notified. 

Safety, speed, and security-all part 
up-to-date transit system communications and 
part of Motorola's efforts to help get people 
where they want to go. Closed circuit TV and 
radio keep traffic flowing through city tunnels. 
Motrac 2-way radios route cabs and busses. 
Special radio systems for railroads get 
important messages through. 

On the go? C01nforting, isn't it, when Motorola's along for 
the ride. 

TRUST THIS EMBLEM WHEREVER YOU FIND IT 

MINNESOTA TECHNOLOG 



Engineers/Scientists 

ere hope for 26 
world's 

mo ·su erstood 
characters? 

February. 1967 

Although graphic communications of 
all kinds is our business, making ideas 
matter is our main concern. Since this 
encompasses every alphabet, numeri
cal system and other graphic means 
known to man, the possibilities are 
endless. 

For example, LOX (Long Distance 
Xerography) has already begun to 
demonstrate its immense potential as 
a graphic way to put any idea across 
continents or oceans ... in seconds 
and with great fidelity. 

We think it likely that LOX will do for 
facsimile transmission and reproduc
tion what our 914 copier did for office 
copying. Revolutionize it. 

And, we expect that, as with the 
914, the revolution will come quietly. 
Suddenly a world of people will have 
ready access to documents that can 
help bridge the communications gap. 
To press this revolution forward we 
are concentrating on exciting corol
lary concepts like 3-dimensional 
imaging, color xerography and the 
global transmission of images through 
computer. systems. 

But even as we extend ourselves to 
explore and develop the potentialities 
of LOX-type systems- such as may 
print the morning paper at your break
fast table some day-we're simultane
ously giving a lot of thought to a range 
of related possibilities. Not least is the 
creation of potent, low cost educa
tional concepts and techniques. 

Your degree in Engineering, Sci
ence, Statistics or Mathematics can 
qualify you for some intriguing open
ings at Xerox, in fundamental and 
applied research, engineering, manu
facturing, programming and market
ing/sales. 

See your Placement Director or 
write directly to Mr. Stephen G. Craw
ford, Xerox Corporation, P.O. Box 
1540, Rochester, New York 14603. An 
Equal Opportunity Employer. 

LOX,914ANO XEROX 

ARE TRADEMARKS OF XEROX CORPORATION 
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by PERRY L. BLACKSHEAR 
Professor of Mechanical Engineering 

The shadow that darkened my office door hesitated; 
one glance and it was clear that its owner was earnest 
and a little troubled. 

"Bjorn Anderson!" I said, "you look earnest and trou
bled. Sit down and unburden-but be brief." 

"Bioengineering," he said, "is there anything to it?" 
"Brace yourself, Bjorn," I began. "Engineers, trained 

in the conventional disciplines, have become involved in 
medical and biological activities as never before. For 
example, in space research the development of a pro
longed balanced environment for a few men with a min
imum of waste is a case in point. Perhaps of far greater 
influence on our future is the extrapolation of such ac
tivity to balanced cities housing many people making 
optimum use of man and his surroundings while mini
mizing waste. In all strata of our scientific community 
engineers are actively participating in a full spectrum of 
biological research. To cite a few: the computer and 
automation (subjects familiar to the engineer) are being 
employed with the help of engineers to streamline clini
cal diagnoses and to help the surgeon or attending physi
cian anticipate complications in time to prevent them in 
the operating or recovery room; finally, there is the field 
of artificial internal organs that challenges the engineer 
to produce pumps to dval the heart, oxygenators to 
compete with the lungs .... " 

"Halt!" interrupted Bjorn, "the scope, I see, is im
pressive. But are there still prospects in the field? 
Would I be limited in career opportunities in Bioengi
neering? Can I, for example, expect to find a teaching 
position at an engineering school? Are there careers in 
government service, in industry, in research laboratories 
and is the pay comparable to the pay in, say, the aero
space field?" 

"Yes," I replied, "yes to all. But come-let me intro
duce you to a real live bioengineer." 

As we walked from my office in ME through the EE 
area and continued on, I could see Bjorn was plainly 
surprised that we had not stopped. "I see that you are 
surprised that we did not stop in EE," I said apologetic
ally. "No EE staff member at the University of Minne
sota is active in Bioengineering at present. Some EE 
grad students serve as technical experts and instrumen
tation specialists in a number of biological research ac
tivities usually under the direction of a Biological Sci-

• 
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entist. We have hopes that one· of these activities will 
build into something substantial." 

At this point we joined the line in front of Professor 
Ken Keller's office in Chemical Engineering. "Why," 
said Bjorn, "aren't the other offices this busy in Chemical 
Engineering?" 

"Professor Keller is a relatively recent addition; over
working recent additions is a way of life in Chemical 
Engineering," I replied. · 

As we approached the door Bjorn started to under
stand some of the rapid fire exchanges within. "He 
talks fast," he said simply. 

Once inside we learned from a harried, overworked 
Keller that our quota was two minutes. Bjorn began 
with, "On careers in Bioengineering ... ?" 

At which point Keller interrupted with, "Very exciting 
time, the present, maximum rate of progress-old prob
lems in biology yielding to engineering methods-new 
engineering tools making possible new discoveries-per
haps most exciting of all: dialogue," (he allowed himself 
the luxury of a smile over a timely word), "dialogue be
tween the disciplines stimulate ideas at a fantastic pace 
-careers? More than you can imagine-our course 
Ch.E. 122, 123, 156, just what you need. Please send in 
the next man as you leave." 

A somewhat dazed Bjorn turned to me as we left, "Are 
there special courses available for Bioengineers?" 

"All the activity," I replied, "in industry and govern
ment, and in research has had its effect on curricula. A 
number of schools have organized departments of Bio
engineering. Others (Columbia, MIT, Minnesota ... ) 
seek to support Bioengineering activity under the frame
work of the traditional departments. It's an admittedly 
conservative approach, but if we first tum out a fairly 
respe~table ~wchanical engineer he can then acquire 
the b1 .... 

At this point Bjorn's troubled expression caused me to 
break off. He· said, "Do you mean I first go through the 
entire ME course and then start acquiring biological 
credits?" 

''I'm afraid so, Bjorn. It's possible to get a BS in ME 
or Ch.E. while simultaneously satisfying the prerequi
sites for entering Med School (and a number of students 
have used the increased number of electives available in 
engineering or physics as pre-med preparation or to pre-
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pare for further biological studies) but our experience 
so far suggests that a man with a sound background in 
the engineering sciences (which is the background our 
traditional engineering curricula now supply) is well 
equipped to do a graduate thesis on a bioengineering 
topic with perhaps an extra year of study." 

From the horrified expression on Bjorn's face I could 
see that an added year was plainly a high price to pay. 
"I see from your horrified expression that an added year 
is a high price to pay," I observed. 

His expression softened somewhat and he replied, 
"Well, I guess any job or any thesis requires a lot of 
additional study--an extra year, I suppose, is a small 
investment compared to the average." 

I concealed my admiration and continued, "Professor 
Scriven of Chem. E. and others have completed a list 
from the courses available in the biological sciences 
which are quantitative enough to be compatible with the 
engineering temperament. A succession of engineering 
students have approved these. They are listed in the 
bulletin as a Biochemical option in Chern. E. In addi
tion, Mechanical Engineering has established a formal 
training program (offering financial support and leading 
to the Ph.D. in ME with a minor in the biological sci
ences) in cooperation with Surgery and Physiolo~y 
(which departments offer the Ph.D. with a minor in the 
engineering sciences) and offers special courses (the first 
to be given this spring is by Regent's Professor Ernst 
R. G. Eckert on Fluid Mechanics). In cooperation with 
Chemical Engineering, these departments also sponsor 
seminars. These seminars we find afford the most ef
fective means of promoting the dialogue between disci
plines that Dr. Keller . . ." 

"I meant to ask you about the dialogue," interrupted 
Bjorn. "who is there to talk to?" 

It happened that we had just arrived at the office of 
Dr. Eugene Bernstein in the Dept. of Surgery, 5th floor, 
Mayo. As luck would have it, Dr. Bernstein was on his 
way from the 0. R. to his lab beneath the BioMedical 
Library in Diehl Hall. 

"Dr. Bernstein, meet Bjorn Anderson-he wants to 
know who a prospective bioengineer can talk to on this 
side of Washington A venue." , 

"Me," he replied, signing some correspondence. "My 
students," he added, filling out a prescription, "and, if 
I have my way, a large fraction of the medical students 
that study here." He fell silent for a few moments as 
he looked over a draft his secretary handed him. "We've 
only begun to scratch the surface in all fields and in par
ticular in my area of interest-the field of internal or
gans. This field is so complex that (please forgive) the 
conventional cut and try method has failed to produce 
the desired results. We are ready to see if in concert 
with engineers we can do any better. We've found that 
when we discuss experimental data with engineers it 
stimulates ideas at a fantastic rate." 

"This sounds familiar," Bjorn interrupted, "but what 
are the arrangements whereby graduate students can 
join the dialogue?" 

Dr. Bernstein got up, gathered his research file to
gether and led us toward the elevator, "Come along to 
our labs and see a sampling of one form of communica
tion.'' In the basement of Diehl Hall the three labs were 

February, 1967 

Jim Haleen, M.E. senior: 
" ... or then too, I could design an electrical 

engineer ... " 

Ray Lewis, M.E. junior: 
" ... It sure doesn't taste like tomato juice ..• " 

21 



beehives of activity. The communication appeared to 
be taking the form of separate arguments. The partici
pants: surgical trainees, ME graduate students, ME un
dergraduates, and technicians. 

Bjorn was surprised to learn how much of the arg:u
ment he could understand despite the welter of unfamil
iar words-it seems that flowing blood behaves in many 
respects like a Newtonian fluid, but due to its particu
late nature, the diffusion of heat and mass is related to 
state of motion in a way that was unfamiliar to him. In 
addition, the particles themselves can be tom-made 
useless by mechanical stress. The debates seemed to be 
centered over the design of experiments to assist in es
tablishing the laws governing the behavior of the flow
ing blood-of importance to the design of artificial 
internal organs. 

Dr. Bernstein said, "As you see, the engineer can con
duct engineering studies on blood outside the living 
animal with the prospect that the results will have direct 
bearing on processes within the animal. Once the ani
mal is in the system, the problem is made much more 
complex. Red blood cells which appear undamaged by 
passage tlu·ough, say an artificial valve, will not live out 
its expected life span of 120 days when put back in the 
experimental animal. We find the engineer can often be 
of help in discovering contributions to this shortened 
survival." 

"But," interrupted Bjorn, "is there no gentler way to 
start the dialogue, say a means of getting general infor
mation?" 

"At present," was the reply, "the Biomedical-Engineer
ing Seminar is one most promising means to this end. 
In these early years we're bringing in experts who have 
demonstrated the successful application of the engineer
ing sciences to solve problems related to blood flow. 
Later on we hope to have this seminar a forum for our 
own trainees to report progress and discuss current 
problems." 

As Bjorn and I arrived back at the ME building he 
asked, "I understand your field is heat and mass transfer 
in chemically reacting gases, combustion phenomena, 
jet propulsion and the like; how did you people get in
volved in a program like this?" 
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COURSES OF SPECIAL INTEREST TO 
BIOENGINEERS 

ME 286-A 
AN INTRODUCTION TO FLUID MECHANICS 
FOR BIOLOGISTS AND BIOENGINEERS 

Ernst R. G. Eckert, Regents Professor 
Ch.E. 122-123-156 
BIOSYSTEMS ANALYSIS AND RATES PROCESSES 

Professors Fredrickson, Keller, and Tsuchiya 
C.E. 181-182 
CHEMICAL AND BIOLOGICAL ASPECTS OF 
SANITARY ENGINEERING. PARTS I AND II. 

Professor Maier 
Aero 174 
ENTROPY PRODUCTION AND BIOLOGICAL 
STRUCTURE 

Professor Wi I son 

BIOCHEMICAL ENGINEERING OPTION 
Students desiring to choose the Biochemical En
gineering Option should take the first and second 
years as stated in the IT Bulletin. 
Third Year 

For technical and free electives, students should 
select': 
Bio C 141-142, 148-General 

Biochemistry .................................... .3 3 2 
One of the following three course series: 

Mic'B 153, 1~21, Ill or 112-
Microbiology . . . . . . . .. . . .. . . . . . . .. . ..... .4 3 5 or 3 

{or} Phs I 52-53 and Zoo I 153 
-Physiology and Zoology .... 3 3 3 

(or) BPhy 100, 102, 104-
'Biophysics ...... .. . ..... 3 3 3 

Fourth Year 
For elective select: 

ChEn 122-123, !59-Biochemical 
Engineering; Special Problems ...... .3 3 3 

"The man responsible for starting all this should be 
in here," I hedged. Opening the door to ME 154, I 
ushered Bjorn into the presence of the Wizard of Eagle 
Bend, Frank Dorman. Frank was busy helping a student 
calibrate a device for mechanically rupturing RBC' s and 
I explained, "Frank contributed heavily in developing 
a high temperature probe which was recognized as po
tentially useful in measuring instantaneous velocities in 
flowing blood. At the meeting where the results of a 
collaborative effort (with Mike Fingerson and Bob 
Evans) were reported, Frank saw the work then going 
on in artificial hearts. He returned with several hot 
ideas, came to me to find if I could estimate the fluid 
mechanical stress the red cell could tolerate. Joe Stein
bach, a ME graduate student, on a research grant from 
the Med School showed that the bulk of the destruction 
in artificial conduits occulTed at the walls, not in the 
stream.. Thus the problem became analogous to many 
heat and mass transfer problems. We had to predict the 
rate at which cells are transported from the bulk flow to 
the wall. At this point Dr. Bernstein and I received a 
research grant from NIH. Later the training grant we 
mentioned earlier was also founded by NIH." 

Frank turned to shake hands with Bjorn. "A pros
pect?" his glance at me asked. I nodded. 

The fanatic's fire was only poorly concealed as he 
began. "I guess you can see that once we really under
stand what our artificial surfaces and unusual processes 
do to the blood we can design pumps, blood processing 
devices and diagnostic tools on a rational basis." As I 
headed for the door he continued. "The way I see it is 
if s inevitable that engineers will have an enormous in
fluence on the future course of biological and medical 
research and practice. But the surface is hardly 
scratched." As the door closed behind me I heard "The 
rate of learning in these interdisciplinary groups i~ very 
fast, when we all argue about the same experimental 
data from our different points of view, it stimulates ideas 
at a fantastic rate . . .. " [] 
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elco e 
to the cold, 

cruel orldm 

Of course, if your father's a millionaire, or you're about to marry an heiress, 
then you have no problems. But, if not, then there's only one sensible thing to 
do. Come to work at Allison Division of General Motors. 
There's nothing cold or cruel here. Just the opposite. Particularly if you're an 
engineer with big ideas. Aerospace projects? Allison's got them. Turbofan. 
Turbojet. Turboprop. Turboshaft. Military and commercial applications right 
across the board. 
Maybe you're more down-to-earth. Fine. Some of Allison's advanced motor ve
hicle projects will be more your cup of tea. Like the new M551 General Sheridan, 
for instance. The powershift transmission, of course, is our specialty, and even 
the gun launcher is an Allison brainchild. 
There's more. And you can be part of it. Take your time. Check them all. But 
don't forget Allison. Remember: life can be beautiful ••• even 
without an heiress. 
For the complete story, send for Allison's new brochure: Destination 
Tomorrow. Write Ken Friedlein, Scientific Placement, Dept. 400, 
Allison Division of General Motors, Indianapolis, Indiana 46206. 

An equal opportunity employer M/F 

~ 
MAAK OF" EXCEllENCE 
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1. McDonnell is a "name" in aerospace ... a name earned by solid 
engineering achievement in the current decade. The engineering leader
ship exemplified by successes in Gemini Spacecraft and the Phantom 
Fighters lifts your career and shoves it toward success. 

2. Stability and security sometimes seem unimportant to young 
engineers just starting a career. But they are essential and you would 
be unwise to ignore them. McDonnell has never had a major decline 
in engineering and professional employment. The Company has grown 
rapidly in every one of its product areas. It presently has a backlog 
of more than a billion dollars in production contracts, and yet research 
is one of the fastest growing activities in the Company. 

3. St. Louis is America's "City on the Go". In civic progress, in 
entertainment, in stores and homes, in industry, in sports and recrea
tion, in education, in construction, in human involvement, St. Louis 
is the city with a "future" in the center of America. 

4. You can best "change the world" by living in a world of change. 
The climate of St. Louis offers the mental and physical stimulation 
of four distinct seasons. How can you enjoy a warm fire without a 
new snowfall for comparison? What other natural phenomena than 
spring brings such a lift to your spirits? Who has failed to enjoy the 
comfort of a summer morning or the crisp smell of an autumn afternoon? 

5. McDonnell's suburban location allows you to choose from the 
total spectrum of living locations. You may like the pace of apartment 
life at the heart of this 2¥2 million person metropolis. Or you might 
like the nearby suburbs with small city atmosphere and tree-lined 
streets. Just as convenient are rural areas, where you can live apart 
from the hustle yet be close enough to enjoy city-living· advantages. 

6. Naturally you want to earn your way and you want all you can 
earn. McDonnell wages are competitive with that of other industries. 
But being competitive isn't enough after you begin to show your 
mettle. Then, it is corporate policy to recognize the unique and indi
vidual efforts of those who strive for and achieve engineering excellence. 
Success will stem from a combination of inspiration and perspiration 
... probably 10% of the former and 90% of the latter. But if you're 
willing to work, you'll never need to worry about your economic and 
organizational progress at McDonnell. 

7. Facilities at McDonnell are second to none in space, advanced 
aircraft and automation. You'll find organizational and physical work
ing conditions that complement your skills and education. McDonnell 
testing and development facilities range from man-rated space cham
bers to Mach 28 wind tunnels, laboratories from microbiology to 
optics, computers from analog through hybrid to digital. You will 
find McDonnell is a team organization and nowhere is teamwork as 
essential as in the aerospace industry. Team organizations keep you 
from becoming a desk-bound engineer and stimulate the exchange of 
experience and knowledge so necessary to the development of wisdom. 

8. The Gateway to Space is in St. Louis. You'll be working with the 
experienced men at McDonnell who designed the aircraft and space
craft that have, for a decade, dominated aerospace technology. 
McDonnell is strongly oriented toward government contracting. It has 
demonstrated the talent that provides exceptional national service 
while returning worthwhile earnings to investors. As the fastest growing 
segment of our national economy, the Government provides a stable 
and continuing marketplace for those companies whose organization 
is oriented toward effectively serving the Nation's needs. 

9. You may feel you've had enough education, but you'll soon 
decide to seek more. The McDonnell College Study Plan encourages 
self development and offers economic assistance plus adjusted work 
week benefits for advanced degree studies directly related to your job 
responsibilities. Many private and public colleges and universities in 
the area offer applicable programs. 

10. Nowhere in industry can a young engineer find more job sat
isfaction than in contributing to national advancements in air and 
space. At McDonnell, pride in workmanship is a habit nurtured by 
the national acclaim that is the reward for success. 

r-------------------------------------------------------------, 
I I 
1 See your placement director for a personal interview or mail this form to: I 
: J. T. Snyder, McDonnell Employment Office, Box 516, St. Louis, Missouri 63166 : 
B I 
I Name Phone Age I 
I I 
R Home Address City & State Zip 1 
1
8 Education: BS MS PhD Major Field: : 
I Da~ Da~ Da~ I 

9 College: I would like to receive application form 0 I 
I I 

: IIIICD NELL : 
S B 
L.. ........... _ ----- ______________ ...,An Equal Opportunity Employer ... __ ......................................... ____ ......... ____ J 
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Turboprop engines for business 
and military aircraft 

Nuclear turbo-electric power 
systems for space 

Valves and control systems for 
space vehicle boosters 

Gas turbine propulsion systems 
for high-speed rail cars 

Onboard turbines and control 
systems for jetliners 

Gas turbine energy plants 
for on-site power 

You can build a rewarding career in these and other 
exciting growth fields at AiResearch, Phoenix. Our 
training program lets you immediately apply your 
education in laboratory, preliminary design, and 
development projects. Then, you are assigned to 
an engineering team working on a project compat
ible with your interest and aptitudes. 

At AiResearch, Phoenix, you can tackle problems 
in the design of high-temperature or cryogenic 
valves; work on secondary power systems for tran
sonic, supersonic, or hypersonic aircraft; advance 
the state of the art in turbomachinery; or help 
develop sophisticated systems for missiles, 
boosters, or manned spacecraft. 

Interested? Fill in the coupon. We'll send you 
all the facts about AiResearch, and let you know 
when our representative will visit your campus. 
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r--------------------------, 
: Mr. Larry Derksen l 
1 AiResearch Manufacturing Company 1 
1 Division of The Garrett Corporation I 
1 402 S. 36th Street, Phoenix, Arizona 85034 1 
I I 
I Name I 
I I 
1 Home Address 1 

l City State Zip__ I 
1 College or university I 

I Degree: 0 BS 0 MS 0 PhD Graduation date__ I I I 
I I am interested in the field of: I am interested in this type of I 
1 D Turbomachinery work: J 
I D Pneumatic, hydraulic, and D Preliminary design 1 

I 
mechanical control systems D Mechanical design I 

D Development 
I D Testing I 

L~-------------------------J 
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(1 3 -1 3) 

by DIANNE REKOW 

Many biographies end with the death of their sub
ject, but that of Willard Gibbs, the father of physical 
chemistry, must be continued. In the history of science, 
his work created a bridge between classical mechanics 
and contemporary quantum mechanics. His work on 
equilibrium, vector analysis, and statistical mechanics 
began a vast body of research and experiment, the 
effect of which is tremendous. 

Gibbs was born in 1839, the son of a philologist and 
professor of sacred literature in the Yale Divinity School. 
He grew up in the small college town of New Haven, 
Conn. While the passions that boiled over into the Civil 
War were mounting, Gibbs was winning p1izes in Latin 
and mathematics as an undergraduate at Yale. The next 
five years he did graduate work in applied science and 
engineering at Yale. In 1863, the year of the Battle of 
Gettysburg, Gibbs won his Ph.D., the second in science 
and the first in engineering to be awarded in the United 
States. 

Because of Gibbs' suspected tendency to tuberculosis, 
he did not serve in the Civil War. Instead, he had a 
three-year appointment as tutor at Yale College. He 
taught Latin for the first two years and natural philos
ophy, as physics was then called, the third. During that 
same time, he invented a hydraulic turbine and an im
proved railway car brake which was patented in 1866. 

In 1866 he, with his sisters, left for three years of 
study in the Universities of Paris, Berlin, and Heidel
berg under some of the most outstanding mathemati
cians and physicists of his day. He returned to New 
Haven in 1869 and spent the next two years in inde
pendent study and research. 

In 1871, to meet the cultural needs of the new gov
erning class created by the Industrial Revolution, the 
Department of Mathematical Physics was founded at 
Yale. Gibbs became the first department head. In No
vember of 1877, he founded the Mathematics Club of 
Yale. 

Gibbs is primarily known for his work in thermody
namics. Starting at the Second Law of Thermodynam
ics, he defined entropy. Thermodynamic diagrams and 
surfaces, in which entropy enters as a coordinate, have 
had a large part in the development of the science of 
low temperatures. This includes achievements such as 
the liquefaction of helium and all that has implied 
and the vast technical developments of refrigeration. 
The quick service of ice cream and chilled champagne, 
the importation of beef and apples from Australia to 
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Europe, and the functioning of the refrigeration in the 
kitchen, owe something to Gibbs. Through the use of 
entropy as a coordinate in the thermodynamic surfaces, 
he was able to give a complete representation of the 
relations between volume, entropy, energy, pressure, and 
temperature for all states of the body. 

Further, he deduced, by means of his notion of chem
ical potentials, a rule governing the possible variations 
of a system of phases. "A system of r coexistent phases, 
each of which has the same n independent variable com
ponents is capable of n + 2-r variations of phase." This 
simple phase rule, developed only to define the num
ber of variables to be considered in any problem, has 
had an unbelievable number and variety of applica
tions. Some of the most significant fields of applica
tion include metallurgy, mineralogy, and petrology as 
well as theoretical chemistry. This rule has "elucidated 
the problem of the formation of the oceanic salt de
posits such as those at Stassfort; it has been invoked 
to explain certain phenomena of volcanology; it has 
furnished the guide to the production of new alloys 
and to the explanation of the effects of heat treatment 
on the properties of metals; it has unraveled the con
stitution of portland cement and standardized its method 
of production; it has made possible the interpretation 
of the complicated phenomena of solid solutions; and it 
has been invaluable in the manufacturing processes of 
the heavy industries." 

Gibbs invented the triangle diagram for representing 
three-phase equilibria graphically. It was reinvented 
by G. Stokes twenty years later, who had adapted Max
well's color triangle diagram for the purpose. 

Gibbs analyzed the conditions which characterize the 
critical phases of substances, and what may happen 
when the conditions are altered. He attacked the ther
modynamic problem of catalysis. In a section on the 
properties of solutions of gases, he virtually formulated 
Van't Hoff's Law of the osmotic pressure of dilute solu
tions. Van't Hoff inferred the law from experimental 
observations, Gibbs had foreseen it deductively. 

Gibbs analyzed the theory of interfaces, the surfaces 
between the components of mixture which have an es
sential role in their properties. He founded the ther
modynamical theory of surface tension and capillarity, 
and hence of colloid chemistry. 

Gibbs investigated the theory of the forces at the 
surfaces of liquids and substances, which tend to con
centrate molecules on the surface, and produce the 
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phenomenon of adsorption. J. J. Thomson rediscovered 
Gibbs' adsorption equation ten years later, by a much 
less accurate method. 

Other important laws which can be derived easily 
from Gibbs' theory include Raoult's law and Curie's 
theory of crystal habit. 

Gibbs outlined a complete theory of the thermody
namics of heterogeneous substances. He "made a clean 
sweep" of the science of chemical energetics. Accord
ing to Boltzmann, Gibbs' feat was the greatest synthetic 
achievement in science since Newton's construction of 
the theory of universal gravitation. Newton's achieve
ment established the principles by which the mechanics 
of human life could be handled most efficiently. Gibbs' 

established the principles by which the materials of life 
and industry, which are mixtures, could be managed 
most efficiently. 

Gibbs did some work in physical optics. Before the 
idea of the electron had been born, he made three as
sumptions which led to the optical theory that is still 
held. His theory has been shown to be without error. 
His first assumption, for instance, concerns the struc
ture of matter. He assumed that the medium must be 
fine grained but not infinitely so. Specifically, he sup
posed it made up of exactly similar unit volumes or 
elements whose dimensions are small with respect to 
the wave length of the light traversing it but still large 
enough to contain many of the ultimate particles of 
which it is constituted. 

In Gibbs' Elementary Principles of Statistical Me
chanics, his assumptions and deductions permit evalua
tion of mechanics in terms of either the old or the new 
ideas of the structure of energy; and that when mechan
ics is so evaluated in terms of the quantum idea, and 
the results are interpreted in the light of Gibbs' generic 
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definition of phase, mechanics leads directly and nat
urally into the modern world of statistics and wave 
mechanics. Thus, the Elementary Principles of Statis
tical ~1echanics bridges two eras in physical thought. 

Primarily, Gibbs was a physicist, for whom mathe
matics was a tool and not an end in itself. His emi
nence in mathematics lies in shaping the tools of math
ematics to an almost perfect adaption to the ends for 
which he believed they were designed, as a language 
for the discussion of nature. Aside from his work in 
multiple algebra, Gibbs recognized and clarified the 
phenomenon of the covergence of a Fourier Series. The 
nonrecognition of the convergence had led to confusion 
and misunderstanding on the part of some physicists 
with respect to the significance of the summation of 
the Fourier infinite series. 

It is difficult to comprehend the scope of Gibbs' work. 
He created an exact science of a system of equilibrium. 
In fact, Gibbs "always insisted on mixing the salad at 
dinner, on the ground that he was a better authority 
than the ~~hers on the equilibrium of heterogeneous 
substances. 

The scope of his work embraces mathematics, physics, 
and chemistry; in which were laid down the theoreti
cal basis for physical chemistry; and in which were 
propounded theoretical rules and principles of vital 
consequences to such varied fields and enterprises as 
the energetics of biological processes, metallurgy, min
eralogy, petrology, the production of alloys and of port
land cement, and the manufacturing processes of num
erous heavy industries. 

From 1880 to 1883 he concentrated on a system of 
vector analysis for use in mathematical physics. From 
1882 to 1889 he concentrated on theoretical optics. Then 
he turned to statistical mechanics, which occupied him 
until his death. 

One of the most striking aspects of the Gibbsian 
works, especially in ·thermodynamics, is the simple and 
natural manner in which they apply to the discoveries 
and problems that have arisen since his death, of which 
consequently he could have had no inkling. Indeed, 
so far, not one mistake has been found in Gibbs' cal
culations, nor in his conclusions, nor, where mistakes 
are most difficult to avoid, in his general assumptions. 
Further examination of his work, in every case has con
firmed the correctness of Gibbs' results. I] 
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Continued expansion 
of our ilita and co ercial business 
provides openings 
for virtually every technical talent 

As you contemplate one of the most important decisions 
of your life, we suggest you consider career oppor
tunities at Pratt & Whitney Aircraft. Like most everyone 
else, we offer all of the usual "fringe" benefits, in
cluding our Corporation-financed Graduate Education 
Program. But, far more important to you and your fu
ture, is the wide-open opportunity for professional 
growth with a company that enjoys an enviable record 
of stability in the dynamic atmosphere of aerospace 
technology. 

And make no mistake about it ..• you'll get a solid 
feeling of satisfaction from your contribution to our 
nation's economic growth and to its national defense 
as well. 

Your degree can be a B.S., M.S. or Ph.D. in: MECHAN .. 
ICAl, AERONAUTICAl, CHEMICAl, CIVIl (structures 
oriented), ElECTRICAl, MARINE, and METAllURGI .. 
CAl ENGINEERING o ENGINEERING MECHANICS, 
APPLIED MATHEMATICS, CERAMICS, PHYSICS and 
ENGINEERING PHYSICS. 

For further information concerning a career with Pratt 
& Whitney Aircraft, consult your college placement 
officer-or write Mr. William L. Stoner, Engineering 
Department, Pratt & Whitney Aircraft, East Hartford, 
Connecticut 06108. 

ir 
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT 
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Take a look at the above chart; then a good long look at 
Pratt & Whitney Aircraft-where technical careers offer 
exciting growth, continuing challenge. and lasting sta
bility-where engineers and scientists are recognized as 
the major reason for the Company's continued success. 

SPECIALISTS IN POWER ••• POWER FOR PROPULSION
POWER FOR AUXIliARY SYSTEMS. CURRENT UTILIZATIONS 
INCLUDE MILITARY .AND COMMERCIAL .AIRCRAFT, MISSILES, 
SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONS. 

An Equal Opportunity Employer 
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Water, Water Everywhere 
Fluidic systems are now helping to produce fluidic 

systems at Coming Glass Works. 
The company said fluidic circuitry controls three pal

let transfer devices on command of two kilns used in 
the manufacture of fluidic components. 

At the charge end, the fluidic system consists of 28 
standard Corning devices-OR-NOR gates, flip-flops and 
a binary counter. It tells the pallet transfer at the 

charge end when to pick up a ceramic pallet from a 
conveyor belt and to which kiln it should be delivered. 

On the pallet, an operator then places sheets of photo
sensitive glass, which are used by Corning to make 
fluidic components. As the pallet moves through the 
kiln, the kiln, s heat develops latent images of fluid 
channels in the glass. The developed images later are 
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etched away to form channels, ports and chambers for 
fluidic elements. 

The pallet transfer devices are air cylinders with 
vacuum cups attached to reversing gear head motors. 
They travel from the conveyor belt to the two kilns 
along an overhead rail. Interface items are placed be
tween the fluidic control unit and the power transmit
ting components. 

The control system is powered by compressed and 
filtered plant air. Power nozzles of the fluidic devices 
are supplied from one manifold of regulated air. 

One pallet transfer is located at the charge ends of 
the heat treatment kilns, the other two transfers at the 
discharge ends of the kilns. They use vacuum pick
ups. 

Fluidic devices were chosen for the control system 
because of their reliability and maintainability. The 
components have no moving parts. Because of their 
simplicity, downtime on production equipment is re
duced. 

The sequential steps in the operation of the pallet 
transfers are triggered by three-way limit valves. The 
valves are connected to the fluidic control circuitry by 
plastic tubing. 

If both kilns call for a pallet at approximately the 
same time, the transfer will respond to the kiln that 
called first. Then, it will return to the pallet conveyor 
belt, pick up another pallet, deposit it at the second 
kiln, and return to the pallet conveyor belt. 

A Sound On Eddy 
A new method of nondestructive testing called "Eddy

Sanies" was devised to test composites such as honey
combs, laminars and corrugations and overcome the 
frequent problem caused by the limitation of physical 
access to one surface. Commercial acoustical instru
mentation has been utilized in these cases, but the in
ventor believes his method yields similar results and 
sensitivity-and besides has an advantage. 

The most important feature of the method is that it 
eliminates the need for a liquid couplant because air 
serves as a satisfactory coupling medium. 

The Eddy-Sonics method was revealed in a paper 
presented by Ron Botsco, senior research engineer at 
North American Aviation, Inc., Los Angeles. •'Eddy
sound only has to travel out of, or be emitted from, 
the test part,', Botsco explained. "Thus normal compli
cations involved with initially transmitting the sound 
into the test medium with an external mechanical vi
brator, as during conventional acoustical testing, are 
eliminated." 

The method is based on the phenomenon that acous
tical emission is inherently associated with the force 
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caused by a flow of eddy currents. It is necessary that 
some part of the composite material to be tested must 
be electrically conductive. Then, if an excited coil is 
placed on or suspended above a honey comb or a lam
inar, Eddysound will be generated in and radiated from 
the electrically conductive constituents. These constitu
ents actually become a form of transducer and the whole 
sample is an acoustical conductor. 

Back Seat Driver 
Engineers at the General Motors Research Labora

tories have demonstrated a new experimental road
vehicle communications system that would remind the 
motorist of speed and traffic signs, enable him to sum
mon help in an emergency, and provide automatic rout
ing for trips. The new system, known as Driver Aid, 
Information and Routing system, is the most compre
hensive yet developed for highway communications. It 
incorporates these features: 

1. Coded emergency messages from car to automatic 
recorders in a service center, with voice acknow
ledgement from the center, and voice radio com
munication from car to service center and service 
center to car. 

2. A roadside-to-vehicle communication system that 
transmits audio signs. These voice messages to 
the driver can include emergency traffic bulletins 
about the road ahead, as well as information on 
upcoming accommodations and service facilities. 

3. A visual sign minder, triggered by roadway signals 
from magnets or low-frequency transmitters, which 
repeats highway sign information on a panel dis
play inside the car. 

4. A route minder that guides the driver to his des
tination without use of maps. Equipment includes 

a programmed in-car route selector and route di
rection indicator activated by coded roadway sig
nals. 

A modified Citizens Band transceiver provides com
munication with a service center. The motorist can 
dial coded requests for road or travel information, po
lice, an ambulance, a fire truck, or a tow truck with 
gasoline and a mechanic. Small roadside repeaters lo-
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cated every three to five miles relay the message; a base 
station operator acknowledges direct by voice and dis
patches the aid requested. 

For the route minder, the driver uses a special card 
punched for his destination. The card fits a slot in the 
console. The routing equipment is activated by signals 
from magnets buried in the road at each major inter
section, and compares the signals with the punched in
structions on the card. Panel lights tell the driver 
whether to turn left, turn right, or go straight through. 
VVith all major intersections coded, it would be possible 
to travel across the U.S. by the system's direction. 

New Nose News 
Pungent fumes almost hide a gas-masked Honey

well scientist as he checks out a prototype «electronic 

bloodhound" whose electronic "nose" is so sensitive it 
sniffs out 25 parts ammonia diluted in a million parts 
of air (one-forty-thousandth). The Honeywell device is 
designed to spot refrigerant leaks in food warehouses, 
ammonia vapors in industrial plants and other chem
icals such as toluene, nitrogendioxide, hydrazine and 
aniline. 

It's Reheat able 
Twenty times the speed of sound is the flight environ

ment in this hypervelocity wind tunnel test by Lockheed
California Company engineers. The model is an aero
dynamic maneuvering reentry vehicle-one of a series 
of designs studied by the Burbank-based aerospace com
pany for the USAF's Flight Dynamics Laboratory at 
Wright-Patterson Air Force Base, Dayton, Ohio. Man
euvering reenby vehicles that conceivably could fly back 
from space missions for landings like airplanes may in
troduce a new generation of reusable air-and-space craft. 
The company has been investigating extremely high 
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speed entry vehicles since 1958. Feasibility studies of 
the concept have been performed including high-speed 
wind-tunnel testing, heat-resistant material fabrication, 
and computerized flight simulation. "Force and moment" 
data is sought in test photographed here. Sensitive in
strumentation in the probe, top of photo, and in the 

"sting," to which model is attached, measures forces of 
lift, drag, and rotation in simulated free flight. Design 
requirements for highly-maneuverable reentry vehicles, 
which can be controlled through a wide range of en
vironments-from conventional landings to new ex
tremes of speed and temperature-result in this char
acteristic slender delta form for future flight. 

Seal Your Veal 

Edible fat dmivatives are now used to form a pro
tective shield to inhibit the transfer of air and moisture 
during freezing and storage of food. Called Myvacet, 
the coating consists of distilled acetylated monoglyce
rides that can be applied by spray or dip methods. 

When meat or poultry is dipped into Myvacet bath, 
an edible, tasteless protective coating fills all indenta
tions and crevices, excluding all air. Coating thus helps 
to prevent dehydration, freezer burn, and color loss 
from oxidation. Applications include coatings for frozen, 
cooked meat; poultry; and fish. The material also may 
be used in the candy industry. 

Deep Subiect 
As man explores the greater depths of the oceans 

surrounding him, the influence of the associated hydro
static pressures may cause surprising changes in the 
properties of the metals he uses for constructing his 
submarines and underwater equipment. 

This is the finding of three metallurgists doing research 
at Polytechnic Institute of Brooklyn, as reported in re
cent issues of two British publications, Nature magazine 
and New Scientist magazine. 

In their report, the Polytechnic researchers refer 
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particularly to brittleness. Below a certain critical 
temperature, a sufficiently stressed metal may fracture 
by the very rapid spread of a crack. Above this tem
perature the same stress will instead cause steady de
formation, the metal being sufficiently ductile to spread 
the stress around so that it is no longer concentrated 
at the ends of incipient cracks. 

The study considered possible reversible effects, i.e., 
those observed only when a metal or alloy is stressed 
while submerged in a deep ocean, and also possible 
irreversible effects, i.e., property changes which might 
be caused by deep submergence and persist after the 
metal or alloy has been removed from the deep ocean 
environment. 

One of their conclusions is that there is little doubt 
that hydrostatic pressure, such as exists in a deep ocean, 
can by itself drastically alter the mechanical properties 
of a metal or alloy. 

Heads Up 
A new technique in forming aluminum for space 

station bulkheads is inspected by D. J. Gorham, man
ufacturing development engineer at the Convair (form
erly Astronautics) division of General Dynamics Corp., 
San Diego. Each section of the bulkhead was started 
as a separate one-inch thick flat plate, which was ma
chined by automatic, numerically controlled equipment. 
Then the pockets of the cross-hatchings were filled with 
plastic and the section was formed by use of explosives 

to the concave shape shown here. The sections sub
sequently were welded together into this 10-foot diam
eter bulkhead. The technique is one of several de
veloped by the Convair division in anticipation of 
vmious spacecraft production requirements. 
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Lots of people do. Some right on your 
campus. And for rationale, they point 
an accusing finger at business and say 
it lacks "social commitment." 

Social commitment? We wish they 
could visit our Kearny, N. J. plant, 
where we make cable and apparatus 
for your Bell telephone company. But 
we have time for other thoughts, other 
talents. 

Like the situation in nearby Newark. 
With civic and business leaders, we 

began buzzing with ideas. "Let's teach 
higher skills to some of the un-em
ployed and under-employed. Say, ma
chine shop practice. They could quali
fy for jobs that are going begging-and 
help themselves as welL" 

We lent our tool-and-die shop, eve
nings. We found volunteer instructors. 
A community group screened appli
cants. Another supplied hand tools. The 
Boys Club donated classroom facilities. 
Another company sent more instructors. 

Some 70 trainees enrolled. Their in
centive? Self-improvement. Results to 
date? New people at better jobs. Hap
pier. 

And this is only one of dozens of 
social-minded projects at Western Elec
tric plants across the country, where 
our first job is making communications 
equipment for the Bell System. 

So, you don't give up ideals when 
you graduate. If anything, at a com
pany like, say, Western Electric, you 
add to them. And it's not just a theory. 
It's practice. Satisfying. Come on and 
find out. And watch a feathered cliche 
fly out the window. 

Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
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Introduction: Little Napoleon, known in better I.T. 
circles as the perverted editor of the Log's Log, is 
trea1ting you to another mediocre effort this month. 

In recognition of our' own shortcomings, we have 
come up with a scheme to arouse your interest to 
such a peak that you will press ahead; that is, we 
mean, you will check out the body of the Log's Log 
and appreciate the real meat of the matter. This lit
tle scheme will of course involve heroic effort on your 
part--you'll have to exercise a little self control. Now 
boys, you too, men-in case there are any-get set 
for am extraordinary experience. Grab a chair, collect 
your cool, sit down, shake a leg, stand up, "Captain 
May 1?", 2 scissors steps, a banana flip, and reach 
for the phone. 

Now ... comes the hard part; you're going to make 
a telephone call. Dial 7 numbers and wait for it to 
ring. Then, all you have to do is listen and try not 
to b~ow your cool. The magic number is 729-5878. 
You will be greeted! After you hear this exotic record
ing, you will be ready for the remainder of the Log's 
Log. 

ea 11 of (fn 
The I.T. girl is reputed to be of the feminine gender 

and so if that is true we can assume she is subject 
to the same biological stimulations as normal girls. 
Which means the only reason she is in I.T. is to get 
a husband. I.T. is a good place to be for two reasons. 
First, the competition is slight and secondly, since the 
I.T. girl is not a notorious beauty pageant winner, and 
the I.T. male often has poor eyesight, the two factors 
tend to make tl1e LT. coed reasonably attractive when 
compared with a Tibetan yak. 

The I.T. girls have recently banded together to com
pete (for you know what). They would also like to 
participate in some E-Day activities such as football, 
sewing, and hooking rugs. Other changes the girls are 
seeking to bring about are lace textbooks covers, 
sliderules with rhinestones, curtains on the windows 
in Main Engineering, and the mandatory use of per
fume by math TA's. 

There is a constitutional hurdle which must be 
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overcome before they can get off the ground, how
ever. Acting Attn. Gen. Joseph Clark, Jr. has filed a 
writ of certiorari against the girls for violation of the 
Civil Rights Act of 1964, title 3, section 7, which pro
hibits discrimination on account of sex. It seems that 
they cannot limit membership to only girls. To get 
around this, the girls have decided to permit member
ship by Tibetan yaks. 

ure a (J (J 

What are the benefits of living in a thriving metro
politan community; such as St. Paul? Well, anyway, 
we have recently become the beneficiaries of a trav
eling collection which seeks to present the little known 
art of the Selby-Dale area. The collection's more out
standing works include: Vincent Van Gogh's earmuff, 
Adam Clayton Powell's first subpoena, one of Lyndon's 
gall stones, Barry Goldwater's acceptance speech, Joe 
Don Looney's Sunday School perfect attendance cer
tificate, the collected works of Malcom X inscribed on 
a boll weevil and a bowling bag used once by Martin 
Luther King to carry watermelons to his home in an 
all white neighborhood. These and other works in the 
collection may be viewed from 10 p.m. to 1 a.m. on 
the 10:15 Selby-Lake bus as it passes somewhere the 
other side of LSD. 

tz-
Your Log's Log is this month presenting an in depth 

analysis of the current Middle Eastern conflict. We 
shall place special emphasis on the little known as
pects of the crisis. 

The conflict really started quite innocently. In a 
desire to warm up relations between Israel and Syria, 
the Israeli prime minister, Levi Eshcol, sent General 
Mastafa Sherif El Gousin, head of the current mili
tary junta, a strawberry blintz. Unfortunately, the 
blintz took a slow camel train to Damascus. The 
General took one bite and got instant food poisoning. 
At the funeral of General El Gousin the new leader of 
the current Syrian military junta, General Mohamet 
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El Amid, declared that henceforth any further blintzes 
from Tel Aviv would be considered to be causus belli 
(cause for war). 

Back in Israel, Levi Eshcol called his cabinet into 
emergency session. It was finally decided to send a 
peace offering to Damascus. It was decided that a 
blueberry knish would be appropriate for this purpose. 
The Knish was put on the fastest Israeli jet and flown 
to Damascus. Unfortunately, the jet was shot down 
at the border and by the time General El Amid's took 
a bite out of the knish, instant botulism. At General 
El Amid's funeral, the new leader of the Syrian mili
tary junta, General Ahmed Ali Mohammed, declared 
that a state of extreme emergency now exists between 
Israel and Syria. 

These events forced the Israeli cabinet into another 
emergency session with the resultant policy decision 
to seek closer ties with Jordan. Unfortunately for Is
rael, King Hussein had just had his morning bagel 
and only application of emergency stomach pumps 
saved the king. Well that was the last straw for the 
Arab world. Abdul Gamel Nasser called for a meet
ing of the League of Arab Unity. As the Arab states 
assembled, the Israeli cabinet again met. They de
cided to cater the conference. That would have led 
to disaster for the Arabs, except for the fact that they 
got a deal on some Won Ton from Mao Tse-Tung. 

Israel was saved due to the fact that the meeting 
of the League of Arab Unity proceeded to exhibit only 
their disunity. The only thing they could decide upon 
was to send Levi Eshcol a shishkabob on the slow 
camel train .to Tel Aviv. But then we've been through 
that before. 

efJ 
Just the other day, one of the boys around the of

fice was wondering out loud, "I wonder what ever hap
pened to George Washington." So we gave one of our 
ambitious freshmen the ambitious assignment: Find 
George Washington. Off he went. For forty days and 
thirty-nine nights, he searched through old musty 
books in Walter Library. Finally he emerged smelling 
old and musty, but little the wiser for his efforts. Next 
he consulted the 1799 Who's Who in America and 
found this resume: 

Washington, George. 1st American president (1732-
). Retired, now living in Mount Vernon. 

As the trail warmed, the young man's eyes fairly 
glowed. (They used to glow unfairly, but that is an
other story.) Hopping a slow freight going east, it 
took him only twelve days to arrive at Mount Vernon. 
With quaking steps, he approached the door and pulled 
the old fashioned bell cord. The door opened slowly 
and a young man with a football under his arm asked 
if he could be of any help. In the background could 
be heard strains of a Boston accent singing, "Wild 
Thing! Shake it, Shake it, Wild Thing!" Inquiring as 
to the whereabouts of Washington, he was directed to 
the Office of Records in Morristown, New Jersey. Ar
riving there the clerk gave him an address and he 
set off to finally meet George. The address was a 
cold water flat in the heart of Lettuce, Va. The name 
on the mailbox said George Washington but nobody 
answered his knock. Just then, the landlady happened 
by. He asked her if she knew where George was at 
the time. "Well now," she answered, "He is either 
trying to get a job as a pitcher with the Yankees or 
out rowing on the Delaware, I forget which." 

Well that is as far as our ambitious freshman ever 
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got on his ambitious assignment as of this month's 
deadline. If anything further develops we will be sure 
to let you know. For as we said to our ambitious 
freshman before he set out on his ambitious assign
ment, find George and there's a powdered wig in it 
for you. 

Whooping Cranes are extinct! And you let it hap
pen. Just this last week-end on a fishing trip to Can
ada a cruel and callous hunter shot the last whooping 
crane. It is unbelievable but it is true. Yes, friends, 
the whooping crane is now just a stuffed animal in 
my den. 

It has a I so recently been discovered that the eat
ing of hot, spicey food (e.g., red and green peppers) 
will neutralize the ill effects of those evil tars and nic
otine found in cigarettes. Also, marijuana has been 
found to have less tars and nicotine than TRUE. 

The American Society of Funeral Director's this past 
month presented their annual award for merit to the 
American Medical Association. This award is pre
sented to the group who has contributed the most to 
Funeral Directors in the past year. 

The crisis of the month is: U. S. Surgeon General's 
office links the eating of hot, spicey foods with steril
ity. 

Feb. 16-28 
16-EE grad student opens general store. Sells 

six generals first day. 
19-ME freshman proves philosophically that he 

doesn't exist. 
21-Whistler's Mother goes off her rocker. 
25-Two ME's write musical comedy based on 

"Engineering Circuit Analysis." 
27-FBI agents decipher the Code of Hammu

rabi. 
28-Archimedes discovers important scientific 

principle in bathtub, runs through streets 
saying, "Brrrr!" 

Mar. 1-15 
1-ME invents pen which he claims will write 

in post office. 
3-Mona Lisa framed. 
7-Bruce Wayne is refused a building permit 

in Falcon Heights-decides to move to 
Gotham City instead. 

10-A.fter lengthy deliberation, Samuel and Eliz
abeth Clemens decide against naming their 
new son Choo-Choo. 

12-64 A.D., Nero writes the violin accompani
ment to "I Don't Want to Set the World on 
Fire." 

15-George Jessel meets IT coed, vows never to 
look at a girl again. 

Conclusion: Well here we are. You may be surprised 
to learn that this is the most popular feature in the 
Log's Log. The reason for this is that after laughing 
so hard (to the point of a sideache) the conclusion 
provides relief for the hilarity muscles. Would you 
believe the readers are happy to reach the end? Would 
you believe ecstatic? How about the only people to 
read the Log's Log are the staff and a little old lady 
who has nothing better to do? 
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As one of the nation's social, cultural and educa
tional capitals, Dallas offers its residents a clean, 
modern city, temperate climate, abundant housing 
and living costs substantially lower than most 
cities of comparable size. Dallas is also the home 
of LTV Aerospace Corporation, one of the city's 
largest industrial citizens and a major participant 
in the United States' defense efforts. 
Current programs include the Navy and Air Force 
A-7 Corsair II, the new low-level, close support 

light attack aircraft; SCOUT launch vehicle for 
NASA, DOD and AEC; XC-142A, the world's most 
successful V/STOL; ADAM II, a future genera
tion V/STOL and many others. 
LTV Aerospace programs ... programs of today 
and better tomorrows ... challenge the imagina
tion of engineers and create diversified career 
positions. Ask your Placement Office, then write 
College Relations Office, P. 0. Box 5907, Dallas, 
Texas 75222. An equal opportunity employer. 

LTV" AER.c:::>SPACE CORPORATION 
DALLAS 

MIISSILES AND SPACE DIVIS/C>N II VC>UGHT AERC>NAU"TICS C>IVISIC>N Ill KENTRC>N HAVVAII. LTD II RANGE SVSTEIVI'S C>IVIS/C>N 
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The Course Evaluation Committee of the Technical Commission is at
tempting to design a survey for use in the Institute of Technology. The 
following twenty questions form the basis for a prototype model of a ques
tionnaire. Student reactions will be received by multiple choice answers to 
facilitate evaluation. Student and faculty comments will be appreciated. 

Larry K. Henrickson 
Course Evaluation Committee 
Technical Commission 

I. How well is the students' work distributed throughout this course? 

2. How well does the text fit the design of this course? 

3. How ·effective are the homework assignments in complementing the lec
ture material? 

4. Do you think this course has a proper balance of theoretical and practical 
aspects? 

5. Are there a proper number of tests and graded work to determine grades 
fairly? 

6. Are the tests realistically related to the material emphasized in class? 

7. How strict is the grading of these tests? 

8. How appropriate is the total work required to the credit allowance? 

9. How well does the instructor organize and prepare his lectures and/ or dis
cussions? 

10. Does the instructor have a genuine interest in teaching your class this sub
ject? 

11. Does the instructor make an attempt to stimulate creative and analytical 
thought? 

12. Does the instructor answer most of the serious and reasonable questions 
with comprehensive replies? 

13. Does the instructor solicit questions from the class? 

14. How effective is the instructor's verbal comJ;Dunication? 

15. How effective is the instructor's symbolic communication, that is, his use 
of mathematics, visual aids, the blackboard, etc. 

16. How well has the instructor provided for individual help, (office hours, 
conferences, tutorials, etc.) and does he encourage the use of it? 

17. Considering class size and subject matter, is there enough class discussion, 
or class· participation? 

18. Does the instructor relate other subject areas to this one? 

19. Does the instructor attempt to. understand the problems common to most 
of his students? 

20. Would you by choice enroll in another one of this instructor's classes? 
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One of the outstanding advantages 
of Malleable Iron Castings 
Casting is the simplest and most direct 
wayofcreatingform and shape with metal. 
Casting offers almost unlimited freedom 
to the designer. A cast design is not re
stricted by sizes or shapes of mill stock, 
accessibility of tools, withdrawal allow
ances for dies, or other limitations. 
Complex shapes, interior cavities, and 
streamlined contours, which would be 
difficult or impossible to create with other 
methods, are simple with a casting. 

For instance, consider the complexity 
of creating the dozens ofteeth,lugs, holes 
and collars on this pipe repair clamp. It 

would be prohibitively expensive to pro
duce by any method other than casting. 
By using the casting process for economy, 

and Malleable iron for strength and ducti
lity, these clamps combine service and 
value. 

The design freedom made possible by 

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING 

CLEVELAND, OHIO 44115 

li 

I 
Many 

' 

casting also helps to make parts stronger. 
Metal components tolerate loads better 
if they are designed to distribute stresses 
efficiently. Sharp corners or other abrupt 
sectional changes tend to restrict the 
uniform distribution of these stresses. 
The corner thus becomes a logical site 
of fatigue failure. In a casting, it is a sim
ple matter to round out corners, blend 
sections and taper connecting members 
to achieve a design which will distribute 
stresses. 

The illustration shows how stresses "set 
up" at sharp corners. A much smoother 
transfer of stresses was achieved when 
this part was switched to a Malleable 
casting (shown on the right). 

I 
SH RT 

liTTLE 

hoices 
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Positions now open in the 
following areas: 

High-performance small turbine design 

Hydraulic pump development 

Vehicle transmission design 

Industrial engineering 

Metallurgy 

Electronic packaging 

Test equipment 

Application engineering 

February, 1967 

The challenge of supersonic transport 
at Sundstrand includes development of 
a broad range of projects. Constant 
speed drive systems, hydromechanical 
transmission systems to convert vari
able jet engine speed to constant speed 
requirements of a-c electrical generat
ors; hydraulic pumps, for functional 
flight control service actuation; acces
sory drive systems, sophisticated trans
missions to supply power for various 
aircraft accessories. 
Sundstrand offers excellent career 
opportunities. Sundstrand engineers 
work on a variety of projects under 
excellent working conditions, enjoy 
definite project responsibility and fol
low-through. Our consistent emphasis 
on engineering results in a sizable in
vestment in research and develop
ment; when completed in 1967, our 
multimillion-dollar, 88-acre R&D center 
in Rockford, Illinois, will provide ah 
additional 400,000 square feet for new 
product development, project manage
ment and testing. We employ nearly 
6000 people, enjoy approximately $100 
million annual sales-a medium-sized 
company, on the move. 

Consider a career at Sundstrand. SST, 
high-performance turbine design, ther
modynamics, undersea propulsion, 
solid-state electronics, isotope power 
for space vehicles. computer program
ming, petrochemical handling, hydro
static transmissions for 
vehicle propulsion -these 
are the tomorrow-oriented 
fields we investigate. 
Join us! 

Take off on SST 
at Sundstrand 

Now that you know something about 
us, how about letting us know 
something about you? 

Talk with the Sundstrand Employment 
Manager when he visits your campus on 
February 7 and 8. 

Or, send your resume in confidence to 

SUNDSTRAND PERSONNEL CENTER 
1401 23rd Avenue, Rockford, Ill. 61101 

An equal opportunity employer 

39 



Ill 

by DAVID E. ENGEN 
~~~~22~~~~~~22~~~~~~~ 

-vilitas et crudus semper eternam 

eAAevtY .. Ov eO'"tt efJ.CH 

Last month we ran the last half 
of a joke. The first joke on the page, 
actually. Wishing to restore some 
sense to the joke we are printing the 
first half of the joke below. 

Their cars having collided, Jack and 
Mike were surveying the situation 
when Jack offered Mike a drink. Mike 
drank and then returned the bottle to 
Jack. 

0 0 0 

Moral: Do unto others; then cut out. 
o e e 

Two I.T. coeds went deer hunting. 
One got a buck and the other got 
75 cents. 

@ @ @ 

A husband came home unexpected
ly one day and noticed a cigar smold
ering in the ashtray on the table. 
"Hey!" he yelled to his wife, "Where 
did this cigar come from?" A man's 
voice came from the closet and said, 
"Cuba." 

• o e 
Peyton Place will be televised to 

troops in Saigon so they will know 
that the people back home are suffer
ing, too. 

@ 0 0 

Doctors have found that "the pill" 
has an alarming side effect. It is 
called pregnancy. 

@ • 0 

"What do they call those guys who 
frequent those topless joints?" 

"Chestnuts." 
e e e 

During the off season, there is a 
tendency to forget the name of the 
shave lotion that Roger Maris prefers. 

e e e 
In funeral home office: "Funerals 

via installment-pay as you lay" 
e e e 

New Y m·ke1·: "I never suspected I 
was having marital problems until my 
company moved me to California and 
I find I've still got the same milkman." 

e o o 
To improve your memory, lend 

people money. 
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A man is incomplete till he's mar
ried-then he's really finished. 

Ell 0 0 

The number of times the average 
man says no to temptation is once 
weakly. 

0 0 0 

Two male deer were drifting 
through the forest one evening when 
they came across a well-furred lady 
deer. 

"Say, what are you doing out this 
late?" asked one of the male deer. 

"Oh, just walking around," replied 
the lady deer. "What are you two 
doing?" 

"Just out looking for a little doe." 
answered the two. 

"Well," she said slowly, "don't mind 
if I make a couple of bucks myself." 

o e e 
A nice girl is defined as one who 

whispers sweet nothing-doings in 
your ear. 

• • 0 

Have you heard about Bruno, the 
Brown-Nosed Reindeer? 

He's second in line and just as fast 
as Rudolf, but can't stop quite as 
quick. 

0 0 0 

According to a story going around 
Western Europe, one Prague resident 
refused to join the outcry against a 
new Stalin statue in the city's public 
square. 

"Why not a statue?" he asked. "It 
gives us shade in the summer, shelter 
in the winter, and an opportunity for 
the birds to speak for us all." 

e e e 
And then there was the heart ren-

dering case of the man who spilled a 
whole bottle of hair restorer on his 
head and smothered before he could 
find a pair of scissors. 

e e e 
Theta: "I finally consulted Doctor 

Jones about this craving I have for 
kisses every time I have a few 
drinks." 

M.E.: "Good, what did he give 
you?" 

Theta: "A few drinks." 

Future employer to high ranking 
E.E.: "I would like to pay you what 
you are worth, Figby, but the new 
Minimum Wage Law has teeth in it." 

0 0 0 

The bored E.E. turned to his part-
ner at a dinner party. "Who is that 
strange-looking man ,?ver there, who 
stares at me so much. 

"Oh, that's Professor Jones," she re
plied brightly. "You know, the famous 
expert on insanity." 

• • e If a Hottentot taught a Hottentot 
to talk e'er the tot could totter, ought 
the Hottentot tot be taught to say 
aught, or naught, or what ought to 
be taught her? 

If to hoot and to toot a Hottentot 
to be taught by a Hottentot tutor, 
should the tutor get hot if the Hotten
tot tot hoot and toot at the Hottentot 
tutor? 

• • • "What makes your next-door neigh-
bor so unpopular?" 

"He's £xed his lawn-mower so you 
have to drop a nickel 'in the slot to 
make it go." 

February Fable 
Girls when they went out to swim, 

Once dressed like Mother Hubbard, 
Now they have a bolder whim: 

They dress more like her cupboard. 

"General Mao swam 9 miles down 
the Yangtze River. Not bad for an 
old timer." 

"That's not bad what Frank Sinatra's 
doing either." 

0 0 0 

Did you hear about the easy job 
that belly dancers have? 

They just stand around and twiddle 
their turns. 

o o e 
Did you hear about the new medi-

cal discovery? 
Frozen band-aids for cold cuts. 

® ® ® 

The football coach, dejected be-
cause his team was losing, looked 
down the bench of substitutes and 
yelled: "All right Jones, go in there 
and get ferocious." 

Jones leaped up and answered: 
"O.K. Coach. What's his number?" 

e e e 
Physics Major: "What is it that 

keeps the moon from falling?" 
Civil: "Must be the beams." 

e o o 
Cabbie: "Did someone tell me to 

stop?" 
ME: "Keep driving, she wasn't talk

ing to you." 
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Arriving home unexpectedly from 
a business trip, the husband found his 
wife with his best friend, making love 
on a divan. 

"Say," exclaimed the husband, "just 
what do you two think you're doing?" 

"See!" said the wife to the man be
side her, "I told you he was stupid!" 

e e e 
Did you hear about the Slobovian 

who tried to beat a train to the rail
road crossing? 

No, what happened? 
He hit the 23rd car. 

@ @ @I 

The inexperienced young back-
woods teacher just scratched his head 
when a school kid asked him for a 
definition of the word "alabaster." 

Finally he admitted, 'Tm not down 
right sure, but it might be an ille
gitimate Mohammedan." 

e e e 
Some girls will scream at the sight 

of a mouse, and then climb right into 
a car with a wolf. 

Eill Eill Eill 

Some day a girl will find a man 
who won't try to take advantage of 
her, but the tombstone will be too 
heavy to lift. 

Eill Eill Eill 

A university is an institution which 
has room for 5,000 in classrooms and 
60,000 in the Stadium. 

Eill Eill Eill 

The little boy strayed away from 
his father at the zoo and got lost. A 
policeman found him, and the kid 
tearfully explained the situation. 

"What's your father like?" asked 
the officer. 

"Beer and women." 
® ® ® 

Even when the girl is as pretty as 
a picture, most guys like to take a 
peep at the frame. 

Eill ® ® 

A tourist in Nome, Alaska, seeing 
his first Eskimo, noticed a native 
mother with a blonde, blue-eyed 
baby slung on her back and asked, 
"Is your child full-blooded Eskimo?" 

"Half," was the native's reply. 
"Half Irish? Half Scotch? Half 

what?" asked the tourist. 
"Half Coast Guard," the mother 

replied. 
e ® ® 

Then there was the little boy who 
ran to his mother and said, "Daddy 
took me to the zoo, and one of the 
animals paid $48.40 across the board." 

Eill Eill Eill 

The stem father confronted his 
daughter at breakfast. "I saw you 
kissing a boy in a car last night," he 
said. "Who was it?" 

"What color car?" the girl asked. 

February, 1967 

One of these days, Mrs. William 0. 
Douglas is going to wake up in the 
morning and discover there is no 
justice. 

You haven't had a real hangover 
until you can't stand the noise made 
by Bromo Seltzer. 

Dorm students say they're grateful 
for the new elevator. They claim all 
they had before was the shaft. 

During the recent California 
drought everything was so dry that 
the trees were going to the dogs. 

A minister in a small town was 
called to perform his first marriage 
ceremony. The bashful couple re
mained standing after he had finished 
the rites and in a brave attempt to 
terminate the affair, he stammered, 
"Ifs all over now. Go and sin no 
rnore." 

"A telegram from George, dear." 
"Well, did he pass the examination 

this time?" 
"No, but he is almost at the top of 

the list of those who failed." 

"Hear no evil, see no evil, speak 
no evil," and you'll never be a success 
at a sorority party. 

Eill Eill Eill 

The best thing about a popular 
song is that it is not popular very long. 

If matches were made in heaven, 
where did all the cigarette-lighters 
come from? 

Geology Prof.: Can anyone explain 
why some trees are petrified? 

Student: Yes sir; the wind makes 
them rock 

e e e 

"Do you know why traffic lights 
turn red?" 

"No, why do they?" 
"You'd turn red, too, if you had to 

stop and go in the middle of the 
street." 

VNJVE~Sl'TY H05PJf.4tvS 
SEX A~vf· CLINIC 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

e PUBLISHERS 

8 JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 

SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 

equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 

offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

e OFFSET 

• LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 
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Tl ALSO MOVES AHEAD FAST 
IN ••• 

SIGNAL PROCESSING COHERENT OPTICS 

February. 1967 

metallurgical materials 
move ahead fast , 
G G G so can you e 

How do you make coin material - without silver - that 
a vending machine can't tell from a conventional 
silver quarter? How do you make a piece of wire with the 
electrical conductivity of copper and the tensile 
strength of steel? How can you provide a wearing surface 
equivalent to diamond at a small fraction of the price? 
These are the kinds of material problems you might work 
on at Texas Instruments. Materials scientists solve 
problems like these by cladding dissimilar metals 
together to form a new material that has properties 
unattainable with any monolithic alloy. Applied to such 
products as thermostats and controls, TI metallurgical 
skills solve problems like knowing when to turn off 
your coffee pot or when to stop a large industrial motor. 
Creative skills in materials and many other 
technologies have helped TI double in size about 
every three years for the past two decades. You might be 
interested in other TI technologies, a few of which 
are illustrated here. All have as a common bond a 
high level of innovation ... by creative people working 
in a creative environment. TI's growth and diversity 
offer exceptional opportunities for outstanding college 
graduates at all degree levels and in many 
disciplines. For information about metallurgical 
materials at Texas Instruments- or any other 
technology illustrated here- write Jack Troster, 
indicating your area of interest. To obtain 
information about current professional openings, 
consult your college placement director, or 
send your confidential resume to Jack Troster, 
Dept. C-482, P. 0. Box 5474, Dallas, Texas 75222. 
An equal opportunity employer. 

EXAS INST u ENT 
INCORPORATED 
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GEMINI .. . " 
(Continued from Page 14) 

tific objectives of the flights. 
The first objective above encompasses four phases of 

training: 
1) Familiarization of crew members with Gemini sys

tems and their normal operation during a mission. 
This includes instruction on the actual performance 
during the flight of such things as communications 
facilities, guidance and navigation, re-entry tech
niques, and the use of the Gemini on board com
puter. There is also treatment of the basic aspects 
of flight mechanics, rocket propulsion systems, aero
dynamics, astronomy, physics of the upper atmos
phere and space, medical aspects of space flight, and 
meteorology. Practice under space environmental 
conditions is emphasized. The astronauts are exposed 
to multiple "g" forces such as experienced during 
take-off and re-entry, lunar gravity (duplicated on a 
gravity platform device), vibration and noise such 

The Bahama Islands as seen from Gemini. 

as experienced during take-off, pressure suit environ
ment, and weightlessness. (Weightlessness is pro
duced in an Air Force K-135. The plane is put into 
a power dive to increase speed, then into an un
powered parabolic arc up, over, and down. During 
the unpowered portion, approximately thirty sec
onds in length, everything in the plane is weight
less. Each of the astronauts has accumulated several 
hours of weightless experience in this manner.) 

2) Systems failure training prepares the crews to handle 
malfunctions they might encounter during any part 
of their mission. This includes diagnosis, analysis, 
correction and alternate procedures to be followed 
in case of malfunction. Water, tropical, and desert 
survival techniques also fall under this heading. 

3) Docking training to provide experience in a typical 
docking maneuver, including the alignment of the 
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capsule with the Agena target vehicle, maneuver 
into the docking cone of the target, engagement, 
docking tasks, and maneuver out of the docking 
cone. Training is done on a Gemini rendezvous-dock
ing simulator. This is a full scale mock up of both 
a Gemini capsule and an Agena target vehicle which 
can duplicate all the conditions present during an 
actual rendezvous-docking situation except for 
weightlessness. 

4) Familiarization with ground support facilities and 
activities including pre-launch activities at Cape 
Kennedy and the Manned Spacecraft Center at 
Houston, Texas, tours of all pertinent operational 
facilities at both these sites, and recovery forces op
erations. 

The second objective includes instruction in geology, 
geophysics, and geochemistry and also terrestrial and sim
ulated lunar training. These skills will be needed in 
Apollo and other future programs. 

The men who fly the Gemini missions are hand-picked, 
veteran pilots. They have extensive experience with all 
types of military aircraft and are required to maintain 
their proficiency in this area while undergoing Gemini 
training. In addition, a continuing program of helicopter 
flight instruction is provided to prepare the flight crews 
for simulated lunar landings. 

To date, 35 men have been picked to train for Amer
ica's astronaut program. The original 7 were picked in 
April, 1959. A group of 9 was selected in September, 
1962. 14 in October, 1963 and 5 more were added in 
June, 1965. Of these 35, 30 are still active. John Glenn 
resigned in 1964, Donald Slayton is not allowed to fly 
because of a heart murmur. Theodore Freeman was 
killed in a plane crash in late 1964, and ·Elliot See and 
Charles Basset were killed in a plane crash in February, 
1966. 

Resume of Gemini Missions 

8 Gemini 1 was an unmanned orbital flight designed to 
evaluate the structural stability of the total Gemini-Titan 
vehicle during the extreme atmospheric pressures of early 
flight and to demonstrate the ability of the Titan vehicle 
to place a production version of the Gemini spacecraft 
into orbit. No recovery was attempted for Gemini 1 and 
the capsule burned upon re-entering the earth's atmos
phere over the South Atlantic during the 64th orbit. 
8 Gemini 2 was an unmanned suborbital flight used to 
test the heat-protection system of the Gemini spacecraft 
during re-entry. The capsule was recovered after splash
down in the Atlantic about 800 miles east of Puerto Rico. 
8 Gemini 3 lifted off from Cape Kennedy at 9:24 on 
March 23, 1965. The activities of this first manned Gemini 
flight were mainly concerned with determining the nav
igational capabilities of the Gemini capsule. Three orbital 
changes during the mission indicated that the spacecraft 
would be responsive to manual control, a necessity in 
rendezvous and docking maneuvers. A slight change in 
orbital speed, a change in orbital path, and a radical pre
retrofire change in orbital altitude all were performed 
successfully. Among. the equipment which performed 
exceptionally well was a space radiator. It provided a 
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means of cooling the crew and instruments and heating 
objects that needed to be kept warm. Unneeded heat 
was vented into space. Two small problems arose during 
the mission. The first was a small electrical failure which 
was remedied by switching to a backup system. The 
second was a small leak of water into space from the 
water boiler which created a small thrust, tending to 
push the capsule to the left in its orbit. It was compen
sated for by the use of small control rockets on the 
capsule. 

Because wind tunnel tests had not shown how much 
lift could be expected from the Gemini capsule, the as
tronauts landed 58 miles uprange from their predicted 
landing point. The Coast Guard cutter Diligence was 
only ten minutes away though, so the astronauts were 
picked up without any undue delay. 
0 Gemini 4 is perhaps best known for the first pictures 
of an American astronaut at work-outside the capsule. 
On June 3, 1965, during the third orbit, Ed White spent 
23 minutes on the end of a tether outside the spacecraft. 
During this first EVA, White's duties were primarily to 
determine just how well a man could maneuver outside 
his capsule using a hand held propulsion unit and the 
tether. 

Largely ignored in the to-do raised over the EVA, was 
the accomplishment of a station keeping exercise (staying 
within a set range of another orbiting object) with the 
second stage of the Titan launch vehicle, the first big 
step on the way to a successful rendezvous and docking 
maneuver. A rendezvous had also been planned for this 
mission but the station keeping exercise used too much 
fuel to allow this. Also, the crew completed 11 other as-

signments during the flight including measurement of 
the radiation in the spacecraft, measurement of electro
static charge on the surface of the capsule, measurement 
of geomagnetic forces in space originating from the earth, 
and photography of land masses and weather systems. 

Because of an inadvertant alteration of the memory 
of the onboard computer, the astronauts made a rolling 
re-entry without utilization of the lift provided by the 
Gemini capsule. The spacecraft came down 50 miles 
short of the intended target, but the astronauts were 
aboard the Wasp, the primary recovery vessel, less than 
an hour after splashdown. 
0 Gemini 5 was an endurance flight, lasting almost 8 
days. This is the minimum time that would be necessary 
to accomplish an entire lunar mission, so the perform
ance of the systems in the capsule and the medical con
dition of the astronauts were monitored very closely. 

One of the innovations on Gemini 5 was the use of fuel 
cells instead of batteries to supply electrical power. Early 
in the mission, the pressure in one of the oxygen supply 
tanks for the cells dropped to less than one-tenth of 
normal pressure. This did not endanger the lives of the 
crew but it did force curtailment of several experiments 
which had been planned. 

The use of a Radar Evaluation Pod, a target ejected 
from the spacecraft which was to be tracked by the radar 
in the capsule, had to be partially deleted, but tracking 
was successfully accomplished for about 40 minutes, be
fore the fuel cell acted up. 

Experiments which did not have to be cancelled in
cluded muscle, heart, and bone adjustment to the space 
environment, ability of the astronauts to orient them-

174.8 mi. 100.6 mi. 

216 mi. 100 mi. 
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MAN WALKS IN SPACE 
GT-4 EVA-Astronaut Edward H. White II is 

shown performing his spectacul·ar space feat during 
the third orbit of the Gemini-Titan 4 flight. White 
floats into space, secured to the Gemini 4 space-

craft by a 25 ft. umbilical line and tether line, 
both wrapped together with gold tape to form one 
cord. White became the first American astronaut 
to egress from his spacecraft while in orbit. He 
remained outside the spacecraft for a total of 21 
minutes. 

selves to the pitch axis of the capsule, photography of 
space and earth, and visual acuity tests. These last re
quire the astronaut to pick out objects on the ground. 

Because of erroneous information programmed into 
the onboard computer, Gemini 5 came down about 100 
miles off target. However, after a 90 minute wait, the as
tronauts stepped from a helicopter onto the deck of the 
aircraft carrier, USS Dake Champlain, very bearded but 
little the worse for wear from the long mission. 
8 Gemini 7 was launched before Gemini 6 in order to 
allow Gemini 6 to complete rendezvous maneuvers dur
ing its mission. It was the longest of the Gemini missions 
-a little over 14 days in length. Twenty experiments 
were planned, and the capabilities of the Gemini capsule 
were put to the test by the unprecedented length of the 
mission. (As previously mentioned, the astronauts wore 
a specially designed lightweight suit for this flight. Both 
men removed even these suits and rode in their under
wear for a portion of the mission.) 

During rendezvous with Gemini 6, the crew of Gemini 
7 were simply observers, They made no orbital changes 
during this maneuver. 

The experiments performed were almost exactly the 
same as those performed during the Gemini 5 flight. 

On the seventh day of the mission, the crew awoke to 
find the capsule tumbling. The cause was the same space 
boiler which had caused trouble during Gemini 3. The 
tumble was corrected in a short time by use of control 
rockets. 

After a record trip of 5.1 million miles in space, Gemini 
7 came down 8 miles from the aircraft carrier Wasp on 
December 18, 1966, the best accuracy to that date. 
8 After two previous unsuccessful attempts, Gemini 6 
finally got off the ground. The mission had been pared to 
the bone. There was now only one objective: complete 
the first rendezvous between two manned vehicles in 
space history with Gemini 7, already 11 days in orbit. 

At lift-off, Gemini 6 was about 1380 miles behind 
Gemini 7. Six hours later, the two craft were about one 
foot apart 185 miles above the surface of the earth. Gem
ini 6 had made four major orbital changes to achieve 
rendezvous which was considered complete when the 
capsules were within 120 feet of each other. After achiev
ing rendezvous, Pilots Schirra and Stafford flew Gemini 
6 completely around Gemini 7, and then maneuvered 
alongside for about four orbits. Then they changed their 
orbit slightly so that the distance between the capsules 
varied from 20 to 40 miles. After that, both crews cele
brated by going to sleep. 

The next morning, Gemini 6 re-entered the atmosphere 
and landed 13 miles from the primary recovery vessel. 
The crew had done their jobs. 
8 Gemini 8 was the second shortest mission in the series. 
It was not planned that way. 

An Agena target vehicle had been launched and was in 
an ideal orbit for docking. Gemini 8 lifted from the 
launch pad right on schedule and began the chase. 
6 hours and 34 minutes later, the first successful docking 
with a target vehicle in space was a reality. The crew 
performed one major maneuver while docked, using the 
Agena's engine. Then, without warning, the Gemini
Agena complex began to roll out of control. Unable to 
locate the trouble, the crew corrected as much as they 
could, then undocked. This set the Gemini capsule 
tumbling at a rate of almost one revolution per second, 



untolerable in space. Unable to locate the specific prob
lem, the crew finally had to activate the re-entry control 
system to regain control. (There was trouble in more 
places than one. Back on earth, ABC-TV received 
thousands of complaints when it interrupted Batman to 
broadcast special reports on the mission). It was 
decided to terminate the flight as soon as possible. This 
required that the capsule be brought down in a secon
dary recovery area about 650 miles south of Japan. This 
was done expertly despite the fact that neither of the 
pilots had any previous space experience. Splashdown 
was only 7 miles off target and by morning, the capsule 

The malfunctioning ATDA of Gemini 9, de-
scribed by the crew as an "angry alligator" 

and crew were safely onboard the destroyer, USS 
~JASON. 

0 Gemini 9 was the first flight to attempt both rendez
vous-docking and EVA. Unfortunately adverse con
ditions made both of these maneuvers somewhat less 
than successful. 

The first hint of what was to follow, came on the first 
launch attempt. The Atlas-Agena target vehicle got off 
the ground but failed to achieve orbit and was lost. This 
necessitated the use of an Augmented Target Adapter 
( ATDA), a backup system that proved to be rather un
reliable. 

The ATDA was launched into orbit and the Gemini 9 
followed two days later. A big disappointment awaited 
the crew when they achieved rendezvous. The shroud 
protecting the docking end of the A TDA had not sepa
rated properly and prevented any docking attempts. 

After simulating a rendezvous with an imaginary tar
get, Pilot Eugene Cernan prepared for EVA. Again there 
were problems. Cernan had difficulty maintaining his 
position in space to do any work. He overexerted him
self and the visor on his helmet fogged with moisture. 
Unable to relieve this condition, Cernan was forced to 
omit two parts of the scheduled EVA activities. 

The crew of Gemini 9 were plagued with bad luck 
for awhile, but when it came time to go home, they 
landed less than 2 miles from the USS V\1 ASP. 
0 Gemini 10 was one of the most ambitious flights at
tempted in the series. In addition to rendezvous with 
two separate targets and docking with one of these, 
the mission included two EVA activities, docked man
euvers, and a new altitude record. 

The first rendezvous was with Agena 10, the primary 
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target for Gemini 10. 5 hours and 53 minutes into the 
flight, the crew completed docking maneuvers and the 
two vehicles then orbited as one. While docked, the 
Agena propulsion system performed six major maneuvers 
perfectly, including an orbital change which set a world 
altitude record of 412.2 miles. After undocking with 
Agena 10, the crew of Gemini 10 proceeded to rendez
vous with the Agena 8 target vehicle which had already 
been used once. No docking was attempted. 

The first EVA was a routine open hatch picture taking 
job with Pilot Collins standing on his seat. The second 
EVA was a tethered maneuver while in rendezvous with 
Agena 8. The hand held maneuvering unit worked much 
better than it had on Gemini 4, and Collins was able to 
perform some work on the Agena 8. A gas leak in the 
suit environmental system which caused eye irritation 
to the crew caused this second EVA to be cut short. 

After almost 3 very productive days in space, Gemini 
10 splashed down 3 miles from the USS GUADAL
CAN AL, the primary recovery ship. 
0 Gemini 11 was the second combination docking and 
EVA flight in the Gemini series. It was the first mission 
on which tethered station keeping was attempted. 

The rendezvous was accomplished on the first orbit, 
the earliest it had yet been tried. Docking was accomp
lished 4J~ hours into the mission. To gain experience, 
each of the pilots undocked and re-docked once. 

Then while still docked, Richard Gordon began the 
first EVA. He set up a camera, then attached a tether 
from the Gemini capsule to the Agena Target Vehicle. 

When EVA was over, it was time to try for a new 
altitude record. 

Using the Agena thruster, the Gemini-Agena complex 
achieved an orbit with an apogee of 7 41.5 miles, sur
passing the record set by Gemini 10. 

After returning to a lower orbit, the tether operation 
was begun. When the Gemini capsule had undocked 
from Agena, the tether attached during EVA was used 
to maintain station between the two. This phase of the 
mission showed good promise for the future. 

One more picture taking EVA was accomplished be
fore the completion of the mission. 

Almost three days after lift-off, Gemini 11 made a near 
perfect automatic re-entry and landed 1.5 miles from 
USS GUAlvi, the prime recovery vessel. 
0 The final flight of Project Gemini, Gemini 12, was 
launched on November 11, 1966. It was a fitting windup 
to the program from start to finish. In the third orbit 
of the flight, a successful rendezvous and docking maneu
ver was accomplished. Edwin Aldren performed two 
stand up and one tether EVA. This tether EVA lasted 
129 minutes and showed that man could work in space 
without becoming exhausted if his body were properly 
restrained to keep it from floating. As in Gemini 11, 
the capsule and target were tethered together, reaffirm
ing the value of this maneuver. 

The Gemini program was over on November 15, when 
Gemini 12 landed three miles from the recovery vessel. 

The author wishes to express his sincere thanks 
to Mr. William O'Donnell and his staff at the 
National Aeronautics and Space Administration 
for the help provided in the preparation of this 
article. 

[] 
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How would you engineers like this sweetheart as a 
valentine? One thing is certain, Cheri is one of our fav
orities. Although she is a diminutive 5'3" and weighs 
a mere 96 lbs., she rarely goes unnoticed. Her honey 
blond hair and mischievous green eyes match her sunny 
personality. Her measurements, 34-23-34, complete the 
picture. 

Cheri is a 19 year old sophomore at Augsburg College 
where she is studying to be an elementary teacher. De
spite a busy schedule Cheri still finds time for skiing, 
swimming and movies. She thinks engineers are simply 
wonderful and would like to see more of them. 
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IIIII II 

1n all that the National Security Agency does, there 
is seldom any precedent. For only NSA creates 
11 Secure" communications systems and equipment 
on so broad a scale. 

A major research arm within the defense establish
ment, there is no other organization like it ... no 
other organization doing the same important work, or 
offering the same wealth of opportunity for imagina
tive graduates in the engineering sciences. 

An agency of national prominence, NSA has a 
critical requirement for engineers to carry out basic 
and applied research, design, development, testing 
and evaluation on large-scale crypto communications 
and EDP systems. You may also participate in related 
studies of electromagnetic propagation, upper atmos
phere phenomena, super-conductivity and cryogenics 
using the latest equipment for advanced research 
within NSA's fully instrumented laboratories. 

Career programs are designed to develop the pro
fessional engineer's fullest capabilities in research 
or technical management, depending on individual 

-I I 

talents and interests. 

The 11Cipher Disk" ••• NSA 
symbol and one of the oldest 

and most effective 
cryptographic devices known. 

NSA employees enjoy the benefits of Federal em
ployment without the necessity of Civil Service certi
fication. The Agency's generous graduate study program 
permits you to pursue two semesters of full-time grad
uate study at full salary with academic costs borne by 
NSA. Participation in professional associations is 
also encouraged, and NSA assists you to attend 
national meetings, seminars and conferences. 

Located between Washington and Baltimore, NSA 
is also near the Chesapeake Bay, ocean beaches and 
other summer and winter recreation areas. The loca
tion permits your choice of city, suburban or country 
living. 

Starting salaries, depending upon education and 
experience, range from $7,729 to $12,873. Check now 
with your Placement Office to arrange an interview 
with the 1\ISA representative visiting your campus, or 
write to: Chief, College Relations Branch, Suite 10, 
4435 Wisconsin Avenue, N. W., Washington, D.C. 
20016. An equal opportunity employer, M&F. 

IE 

I 
" m • where imagination is the essential qualification 
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'Ve~ve got the best facilities, the finest benefits, and blah~ blah, 

Sure, you've heard it before- probably from so many 
companies it's lost its meaning for you. 

So we'll skip the story about our having the best, 
or the most, or the finest of anything. Even if we 
think privately that it's true, it still remains for you 
to be convinced. 

We do have a booklet about our facilities, the work 
we do, the places where we work, the cities and 
towns we live in. 

And if you've got the maturity to know that a 
man gets ahead on his own demonstrated ability 

to handle a job, you're the kind of man Collins would 
like to talk with. 

We suggest you see your college placement offi
cer for details. If he happens to be out of Collins 
Career books, write to Manager of Professional 
Employment, Collins Radio Company, in Cedar 
Rapids, Iowa; Dallas, Texas, or Newport Beach, 
California. 

Then, contact the Collins representative when he 
visits the campus. You'll get straight talk about 
careers at Collins. 

COMMUNICATION I COMPUTATION I CONTROL 

COLLINS 

An equal opportunity employer 

COLLINS RADIO COMPANY I DALLAS, TEXAS " CEDAR RAPIDS, IOWA " NEWPORT BEACH, CALIFORNIA • TORONTO, ONTARIO 
Bangkok • Beirut • Frankfurt • Hong Kong • Kuala Lumpur " Los Angeles • London • Melbourne • Mexico City • New York • Paris • Rome • Washington " Wellington 
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A First Step Towards Registration ... 

I I I 
by ARNOLD M. STEFFES 

Chairman, Minnesota State Board of Registration 

Engineering 
By going through the registration process, an engineer 

gains two important benefits: The first important benefit 
is that he receives the authority to practice his profes
sion before the public and secondly, he establishes his 
professional standing on the basis of legal requirements. 

The work of no other profession more truly concerns 
the safety of life, health and property than does engineer
ing. Protection of the public in its practice provides leg
islative justification and establishes constitutionality of 
registration legislation. Protection of the profession, its 
standards and its standing is another associated benefit. 

The exam dates are established by the Committee on 
Uniform Examinations of the National Council of State 
Boards of Engineering Examiners. The deadline date 
for submitting an application is February 15, 1967, and 
the date of the examination is April 22, 1967. Instruc
tions for the taking of the examination are sent to each 
applicant. Just as the student must plan for the examina
tion, so the Minnesota Board must allow time to check 
the qualifications of each applicant and plan for the 
number of applicants who will be taking the examina
tion. The Board must order these examinations from 
the National Council of State Boards of Engineering 
Examiners sufficiently in advance of the examination 
date so that the examination papers will be available on 
the date the examination is given. 

The examinations are now administered nation-wide, 
and are graded on a common basis where one individual 
(grader) will check a given problem throughout the 
entire test, another grader will do the same for another 
problem and thus all the papers are graded uniformly. 
The nation-wide testing and uniform grading has im
proved the relationship between states for registration 
by comity. 

A. Education required: 
College graduation from an ECPD (Engineers 
Council for Professional Development) approved 
engineering curriculum is desirable. Non-gradu
ates may be eligible for examination upon review 
of their education and experience by the Board of 
Registration. 

B. The EIT Examination (Engineering Fundamentals) 
Two 4-hour parts ( total 8 hours) are administered 
by the Board. A passing grade of 70% is required 
for each part. 
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1. The Engineer-in-Training ( EIT) examination is 
generally given to engineers at the time they 
graduate (shortly before or shortly after) from 

"IT" school. Non-graduates who meet a level 
of education and experience determined by the 
Board of Registration may be permitted to take 
the EIT test. This examination may be taken at 
any time during an engineer's lifetime after 
graduation. For each year that a non-graduate 
is short of engineering education, he will be re
quired to acquire two years of qualifying experi
ence not exceeding 8 years total. College level 
Mathematics, Physical Sciences and basic en
gineering problems on subjects taught at ap
proved engineering schools are included in the 
examination. 

A special exception is made under the follow
ing circumstances: The engineer-in-training ex
amination can be waived if an applicant is a 
graduate of an ECPD accredited engineering 
curriculum and is at least 40 years old and has 
a verified professional engineering record of not 
less than 20 years. Graduation from a school or 
college of engineering accredited by ECPD shall 
be considered equivalent to four years of engi
neering experience. 

2. Time and place at which examinations are given: 
The Engineer-in-Training examination (Parts 

I and II) is given twice a year, generally in 
April and December. For 1967 it will be April 
22 and December 2. All examinations are given 
either at the Main Engineering Building or the 
Architecture Building on the University of Min
nesota campus. The exact place as well as other 
instructions are sent to the applicant. 

3. Application for examinations: 
Application for the engineer-in-training ex

amination must be in the Board of Registration 
office on or before February 15 for the April 
examination and on or before October 1 for the 
December examination. 

4. Applications for Engineer-in-Training examina
tion (as for the Architect-in-Training and Land 
Surveyor-in-Training examination) may be ob
tained at the State Board Office, 1512 Pioneer 
Building, St. Paul, Minn. 55101, Tel. 221-2388 
or 221-2389. Contact Helen D. Carlson, Execu
tive Secretary or one of her office secretaries. 
Also applications for Engineer-in-Training ex
aminations may be obtained at 133 E. (Main 
Office at Main Engineering Bldg.). 

5. Helpful Preparations: 
Engineer-in-Training Examination-Every en

gineering graduate (June) should take the En
gineer-in-Training examination in April of his 
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Senior year while the December and March 
graduates should take the December examina
tion. His course work has prepared him for these 
two parts and is fresh in mind at this time. 

Non-graduate and graduate engineers who 
have been out of college for several years should 
study basic math, physics, chemistry and engi
neering problems in preparation for the examina
tion. It may require enrolling in regular exten
sion courses or correspondence COl!rses at an ac
credited university or college. 

Sample Engineer-in-Training examinations are 
available from the Minnesota Society of Profes
sional Engineers at 283 Griggs-Midway Bldg., 
St. Paul, 55104, Tel. 645-9147. The University 
of Minnesota is conducting a series of courses 
from September 27, 1966, to April 18, 1967, for 
preparation to take this examination. 

In addition to the points cited above there are addi
tional considerations of real importance. 

An engineer in employment not requiring registration 
has no assurance that he will always be in that position. 
Many engineers have moved from engineering employ
ment in private or Federal government practice which 
did not require registration to engineering practice for 
the public which requires registration and therefore have 
been handicapped by their failure to obtain registration. 
The time to register is just as soon as you are eligible. 
Then you will not have the difficulty of seeking regis
tration long after your academic training has ended. 

Architecture 
The following dates are established by the National 

Council or Architectural Registration Boards. The dead
line date for submitting an application for the Archi
tect-in-Training examination is February 1, 1967. The 
examination will be given the week of March 20, 1967. 
Instructions for examination are sent to each applicant. 
The applicant must plan for the examination and the 
Board also must make arrangements for the examina
tion as to the number wishing to take the examination 
and time to check the qualifications of each applicant. 
The examinations are administered Nation-wide. 

The Nation-wide testing and uniform grading has 
improved the relationship between states on a recipro
cal basis. 
A. Education required: 

Graduation from an accredited school (5 year 
course) of Architecture of a university, college or 
technical school appearing on the list of accredited 
schools of Architecture current at the time of his 
graduation as published by the National Architec
tural Accrediting Board. Non-graduates may be eli
gible for examination upon review of their educa
tion and experience by the Board of Registration. 

B. Architect-in-Training Examination: 
1. 13 hour written examination consisting of 3 

parts. Examination C, History and Theory of 
Architecture (3 hours); Examination G, Struc
tural Design ( 5 hours); and Examination I, 
Building Equipment ( 5 hours). Applic:1nts may 
take the examination if they have received the 
degree Bachelor of Architecture from an ac-
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credited school of Architecture, or have com
pleted ten years of satisfactory diversified expe
rience in the offices of registered architects 
conducting their own private practices; each 
scholastic year of study satisfactorily completed 
in a school of architecture accredited by the 
National Architectural Accrediting Board will 
be considered as equivalent to two years of such 
experience. 

2. Time and place at which examinations are given: 
The Architect-in-Training Examination ( C, G, 

I) is given twice a year, in March and Septem
ber. All examinations are given at the Architec
ture Building on the University of Minnesota 
Campus. 

3. Application for examination: 
Application for the Architect-in-Training Ex
amination must be in the Board of Registration 
office on or before February 1 for the March 
examination and on or before July 15 for the 
September examination. 

land Surveying 
A. Education and Experience required. 

Any person who has had at least four years of 
qualifying experience, three of which could be for 
education, may apply to take the examination for 
Land Surveyor-in-Training. A transcript of the ap
plicant's educational record is necessary to support 
his request for credit in education. The completed 
experience record will be reviewed by the Board 
members at which time they will determine if the 
applicant can be admitted to examination without 
first appearing for an interview. He will be advised 
as to the decision, and if qualified, will be given 
a copy o{ the syllabus for examination and notified 
when the examination will be given. 

B. Land Surveyor-in-Training Examination: 
Two 4 hour parts (total 8 hours) are administered 

by the Board. A passing grade of 70% is required 
for each part. 
1. Time and place at which examinations are given: 

The Land Surveyor-in-Training Examination 
(Parts I and II) is given twice a year, generally 
in April and December. For 1967 it will be 
given April 22 and December 2. 

The examination is given either at the Main 
Engineering Building or the Architecture Build
ing on the University of Minnesota Campus. 
The exact place as well as other instructions is 
sent to the applicant. 

2. Application for examination: 
Application for the Land Surveyor-in-Training 

examination must be in the Board of Registra
tion office at least two months previous to the 
date of the examination. After the application 
and transcripts of education are received, the 
Board office writes to the references. When re
plies are received from the references, the ap
plication and record of education and replies 
from references are reviewed by the Board and 
a determination made as to whether he can be 
admitted to examination. (] 
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Why did Bendix, a billion dollar Corporation, renowned 
for engineering success in the aerospace, automotive, industrial, 
automation and electronics fields change the name of the Pioneer
Central Division to Instruments & Life Support Division? 

1. To better fit the image of The Bendix Corporation as a 
highly technical dynamic member of the Bendix family. 

2. To identify the Division with its major areas of speciali
zation. 

3. To better reveal in a name the technical nature of the 
work done at the Division. 

4. To make the public and our customers fully aware of the 
growing size, scope and progressiveness of Bendix. 

These are some of the reasons Bendix selected Instruments 
& Life Support as· the new name for the Pioneer-Central 
Division. However, even the new name cannot describe 
everything done at the Division. 

Instruments & Life Support Division is engaged in the 
development and manufacture of precision flight instru
ments, oxygen systems, fuel measuring systems, propellant 
control systems, and ultrasonic cleaning and decontamination 
equipment. 

Find out more about engineering opportunities before and 
after graduation by contacting your placement office for a 
campus interview or by returning the coupon below. 

~~~~~~~~~~~~~-------, 
I BENDIX INSTRUMENTS & LIFE SUPPORT DIVISION I 
I Davenport, Iowa 52808 I 
I Name I 
I I 
1 Class Degree Expected 1 
I Address I 
I I 
I City I 
I State I 

~-------------------~ 

lnstru e ts ' Life upport ivision 
THJ BENDIX CORPORATION· DAVENPORT, IOWA I An Equal Opportunity Employer 
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If you are a serious science student who has not forgotten the liberal arts, 
stop here to find out what an honor society can do to encourage excellence 
in our college. Few good students would want to miss a chance to belong to 
one of the world's largest and most prestigious honor societies, and this essay 
was written to prevent you from missing such an opportunity. The Minnesota 
Alpha chapter of Tau Beta Pi was established here in 1909 to provide that 
opportunity for all science students in our engineering college. 

Tau Beta Pi is a non-profit, educational organization established to take the 
place of Phi Beta Kappa in engineering and science. Presently, Tau Beta Pi 
has 121 active chapters, 30 alumni chapters and over 130,000 members initiated. 
As an honor society, Tau Beta Pi's first task is to honor those students who 
have in turn honored their Alma Mater. Another, secondary task involves mak
ing good use of the special abilities of our members for projects that can 
effectively contribute to our school and its students. Thus, first of all, our 
honor society encourages excellence in scholarship and character and secondly, 
tries to develop a spirit of liberal culture within the Institute of Technology. 
vVe consider specialization to be a necessity and maintaining a "spirit of liberal 
culture" as an obligation of every competent scholar. 

If yo{l become eligible for Tau Beta Pi membership, we will try to seek you 
out. We nominate and elect some juniors in I.T. Although the National Con
stitution allows us to accept any junior in the upper lJs of his class, we usually 
consider just those with a C.P.A. of 3.5 and above. Most of our initiates, how
ever, are seniors in I.T. Although the National Constitution allows us to accept 
any senior in the upper 1fs of his class, we usually consider just those with a 
3.2 C.P.A. and above, a more rigorous requirement. Graduate students and 
alumni members who fulfilled these requirements in their undergraduate insti
tutions are also eligible. We try to find eligible people in these groups for our 
Spring Banquet and Initiation Ceremonies. A Fall Banquet and Initiation is 
also held. Last spring, we initiated 33 undergraduates, 12 graduate students, 
and 16 alumni. Women are honored by the "Women's Badge" instead of regu
lar membership. Three women's badges were awarded last spring. 

One permanent service Tau Beta Pi has for every student is a recrea
tional reading section located inside the basement entrance to the engineering 
library. The books, including many new carefully selected paperbacks, cover 
a wide range of topics. They may be checked out in the same way as any 
other library book. Another, more restricted, program carried out by our active 
members is tutoring. This program provides an excellent opportunity for us to 
practice communicating our understanding of technical concepts and symbol
ism. Presently, we are tutoring only Natural Science and some lower division 
Physics sections. This year our tutoring committees work as an integral part 
of the course in full coordination with the teacher's schedule. This quarter we 
have started a thorough study of the I.T. honors program with hopes of help
ing the college develop the present program and establishing guidelines for 
further work. There are many similar activities pursued by the other 120 
chapters helping to promote excellence in engineering and science. 

Tl MOTHY EASTMAN 
Pres., Tau Beta Pi 
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offers you a challenging civilian career with: 

II The worfd's foremost and largest engineering organiza
tion in the construction field. pioneering new and advanced 
engineering practices and concepts. 

II An organization whose work embraces virtually the 
entire range of modern engineering in the construction field. 
Projects include research into basic science, engineering investi
gations and regional planning; design, construction, operations, 
maintenance. and management of hydro-electric power dams, 
flood control facilities, harbors and navigable streams; design, 
construction and maintenance of family housing, runways, 
hangars. roadways, hospitals, and nuclear power installations; 
and construction of intercontinental ballistic missile and space 
launching sites. In addition are the allied fields of cartography, 
geodesy, mathematics, and engineer intelligence. 

II An organization that recognizes each engineer as an 
individual, providing well-rounded career development programs 
with on-the-job training; courses at government expense in 
colleges. universities. and seminars as necessary to assure steady 
progression to top professional and managerial levels; encourage
ment and assistance in attaining professional registration and 
recognition; and an opportunity to win national and international 
awards. 

II An organization with offices and projects in nearly every 
one of the 50 States and in many foreign countries that 
encourages employees to further their development by accepting 
new and challenging assignments. 

II An organization which provides excellent rates of pay 
with liberal fringe benefits. including generous retirement annuity, 
complete health and life insurance coverage, paid vacation leave, 
military training leave with pay, generous sick leave; and special 
pay awards for outstanding performance and suggestions that 
improve operating efficiency. 

If you're thinking this all too good to be true, you're 
wrongf All of the above is available to you in a civilian engineer 
career with the U. S. Army Corps of Engineers. If you are inter
ested, you can get further information from the Chief of Engi
neers, Department of the Army, Washington, D.C. 20315. 

AN EQUAL OPPORTUNITY EMPLOYER 

WRITE FDR AN ILLUSTRATED BROCHURE 11VDUR CAREERm11 

MINNESOTA TECHNOLOG 
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There it is. 

"Industry has gone a long way toward satisfying those human 
needs which can be reached through money, benefits, and security. 
The future points to the job itself through improved job design 
as a source of increased performance and satisfaction." 

That's what we say in a new paper coming out of 
Building 56. It relates the job design function of the 
industrial engineer to the sciences that study human 
behavior. Such a paper would not have come out of a 
company where top management is less than sold on 
the benefits of leading the field in applying the most 
advanced concepts in industrial engineering no less 
than in chemical, mechanical, or electrical engineer
ing. We have a balance sheet to prove that our man
agement knows which way is up. 

Industrial engineers can come into Building 56 
either from college, from graduate school, from mili
tary service, or from a well-reasoned decision that 
their present employment is not what they want for 
the long haul. 

Once in and with a little time gone by, choice con
fronts a good industria] engineer. Does he want to 

ould you like to work there? 

remain an industrial engineer and enjoy a status in his 
profession that may be more difficult to attain for in
dustrial engineers who practice under conditions less 
favorable than prevail at Kodak? Or do multiple re
gression technique and mathematical model building 
and behavioral research mean less to him than swing
ing over to one of Building 56's intramural clients and 
there starting his way up to where the whole mighty, 
fascinating, and gloriously diversified ship is steered? 

The fact that parallel choices have to be made by 
those who join us as chemical, mechanical, or elec
trical engineers will not be mentioned here for lack 
of space. 

We'd be honored to have a note about yourself. 
Write Business and Technical Personnel Depart
ment, EASTMAN KoDAK CoMPANY, 
Rochester, N.Y. 14650. 

An equal-opportunity employer offer
ing a choice of four locations: 
Rochester, N.Y., Kingsport, 
Tenn., Longview, Texas, 
and Columbia, S.C. 



General Electric 
engineers and scientists 
are helping to satisfy the 
needs of society 00 m m 

like beautiful cities 
A technical career at General Electric can put 
you in the position to help beautify our cities. 

Inquisitive minds in research and advance 
development at G.E. are evolving many concepts 
to give our cities a clean, all-electric look. 
Design engineers are translating concepts into 
components and systems, while manufacturing 
engineers are developing the methods and machines 
that bring designs into being as useful products. 

Technical marketing specialists are working with 
electric utilities and city planners to give 
mushrooming urban landscapes like Phoenix, 
Atlanta and Chicago, a bright, all-electric face. 

Urban living has already begun to change as a 
result of the contributions made by Genera I 
Electric engineers and scientists, contributions 
like air and water purification systems, underground 
power equipment to preserve nature's beauty, 
all-electric heating facilities, rapid-transit 
systems, and a hundred more. 

You can help develop new products and concepts, 
new facilities, processes, and manufacturing 
systems, or new applications and markets in 
your technical career with General Electric. 
For more information write: D. E. Irwin, 
Section 699-20, Schenectady, New York 12305. 

GENERAL ELECTRIC 
An Equal Opportunity Employer 





Don't be pigeonholed till you've had a chance to fly 

Why settle for a limited choice of opportunity in your 
field when you can choose from the whole world of 
industry at Westinghouse? No matter what you like to 
do, you're likely to do it better here. 

And if at first you don't find your niche in one of our 
six operating groups,* there's a good chance you'll 
find it in another. 

Want to be far out? Help us build our NERVA nu
clear reactor for space propulsion or design aircraft 
electrical power systems for tomorrow's super trans
ports. Want to be way in? Help us unlock the ocean's 
secrets in our Deepstar 4000 undersea exploration 
craft. If you're a skin diver, bring your equipment. 

Or come help us revolutionize communications, 
radio and TV with more sophisticated microminiature 
electronic devices. Or would you rather help us re
build urban areas? 

If you care about quenching the world's thirst, you 
can help build water desalting plants throughout the 

world. To date, we have installations for communities 
and industry from Key West to Kuwait. One of our de
salting plants solved the Navy's fresh water problems 
when Castro cut the water line at Guantanamo. 

If you're interested in computers, we're a leader 
in both their use and application. And not just com
puters that do a payroll; we're applying computers 
to steel mills, rapid transit systems, oceanographic 
research ships and automated warehouses. 

Isn't this the wide freedom of choice you want at the 
start of your career? Talk to your Westinghouse re
cruiter about it when he visits your campus during the 
next few weeks or write: L. H. Noggle, Westinghouse 
Educational Center, Pittsburgh, Pennsylvania 15221. 

An equal opportunity employer 

You can be sure if it's Westinghouse 

*The Westinghouse Operating Groups: Consumer Products; Industrial; Construction; 
Electronic Components & Specialty Products; Atomic, Defense & Space; Electric Utility. 
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Of course, if your father's a millionaire, or you're about to marry an heiress, 
then you have no problems. But, if not, then there's only one sensible thing to 
do. Come to work at Allison Division of General Motors. 
There's nothing cold or cruel here. Just the opposite. Particularly if you're an 
engineer with big ideas. Aerospace projects? Allison's got them. Turbofan. 
Turbojet. Turboprop. Turboshaft. Military and commercial applications right 
across the board. 
Maybe you're more down-to-earth. Fine. Some of Allison's advanced motor ve
hicle projects will be more your cup of tea. Like the new M551 General Sheridan, 
for instance. The powershift transmission, of course, is our specialty, and even 
the gun launcher is an Allison brainchild. 
There's more. And you can be part of it. Take your time. Check them all. But 
don't forget Allison. Remember: life can be beautiful ••• even 
without an heiress. 
For the complete story, send for Allison's new brochure: Destination 
Tomorrow. Write Ken Friedlein, Scientific Placement, Dept. 400, 
Allison Division of General Motors, Indianapolis, Indiana 46206. 

on 
An equal opportunity employer M/F 
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ENGINEERS/SCIENTISTS 

ow many new 

microcircuit pacl(aging ideas 

®4Htnew system configurations 
... and punctured 

trial balloons will we need, 

to spare this Milan scientist 
0 

an experiment 

he doesn't need. 

In the last year alone, hundreds of new synthetic 
materials and metal alloys, both ferrous and non
ferrous, have been developed. In this avalanche of 
new materials, how can a scientist best search the 
literature to do original work without duplicating 
someone else's effort and wasting his own valuable 
time? One answer may be Graphic Communications 
that can give him all the known facts on a specific 
subject from a central memory bank. 

Presenting knowledge in many forms quickly and 
cheaply to millions who are remote from it today is 
a Xerox goal. Our aim is to get information from 
man to machine and back to man within seconds. 
We're close to it. We're already working on exciting 
new concepts of communications such as 3-dimen
sional imaging, color xerography and global trans
mission of images through computer systems. All 
designed to condense the information explosion 
and transmit its ideas at speed approximating real
time. This is our aim. 

Why not pursue it with us. 

Your degree in Engineering, Science, Statistics or 
Mathematics can qualify you for openings at Xerox 
in fundamental and applied research, engineering, 
manufacturing, programming and marketing/sales. 

To learn more, see your Placement Director or write 
to Mr. StephenG. Crawford, Xerox Corporation, 
P .0. Box 1540, Rochester, New York 14603. 

An Equal Opportunity Employer (M/F) 

MINNESOTA TECHNOLOG 
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Worldwide, General Electric 
has approximately 20,000 patents in 
force. About 5,000 are chemical, 
covering organic and inorganic fields from 
silicones to phosphors. In fact, in the U.S., 
there are only four companies which 
have been granted more chemical 
patents in the past two years than 
G.E. We have the basic patents 
in silicone rubbers, resins and 
fluids, inventions in ion exchange 
resins that revolutionized home 
water softening, basic patents 
in diamond manufacturing, 
PPQ® polyphenyleneoxide, the first 
commercially available polyphenylene 
oxidatively-coupled polymer 
and many others. 
For additional facts on 
G.E.'s role in Chemistry, 
write to the 
Chemical & Metallurgical Division, 
General Electric Company, 
P.O. Box 220, Waterford, 
New York 12188 
®REG. TM GENERAL ELECTRIC CO• 

GENERAL ELECTRIC 
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I search, 

Turboprop engines for business 
and military aircraft 

Nuclear turbo-electric power 
systems for space 

Valves and control systems for 
space vehicle boosters 

Gas turbine propulsion systems 
for high-speed rail cars 

Onboard turbines and control 
systems for jetliners 

Gas turbine energy plants 
for on-site power 

You can build a rewarding career in these and other 
exciting growth fields at AiResearch, Phoenix. Our 
training program lets you immediately apply your 
education in laboratory, preliminary design, and 
development projects. Then, you are assigned to 
an engineering team working on a project compat
ible with your interest and aptitudes. 

At AiResearch, Phoenix, you can tackle problems 
in the design of high-temperature or cryogenic 
valves; work on secondary power systems fortran
sonic, supersonic, or hypersonic aircraft; advance 
the state of the art in turbomachinery; or help 
develop sophisticated systems for missiles, 
boosters, or manned spacecraft. 

Interested? Fill in the coupon. We'll send you 
all the facts about AiResearch, and let you know 
when our representative will visit your campus. 

r--------------------------, l Mr. Larry Derksen l 
1 AiResearch Manufacturing Company 1 
1 Division of The Garrett Corporation I 
1 402 S. 36th Street, Phoenix, Arizona 85034 I 
I l 
I Name I 
I I 
1 Home Address 1 

J City State Zip___ I 
1 College or university I 

: Degree: D BS D MS D PhD Graduation date__ l 
J I am interested in the field of: I am interested in this type of I 
1 0 Turbomachinery work: J 
J 0 Pneumatic, hydraulic, and 0 Preliminary design 1 
I 

mechanical control systems 0 Mechanical design I 
0 Development 

I 0 Testing I 

L~-------------------------J 
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RTICLES: 
A HUMANISTIC TECHNOLOGY . 

by H. G. Rickover 
A somewhat deep but thought provoking article 
concerning the impact of modern technology on our 
society. 

ON THE SAFETY OF SEAT BELTS 

by James J. Ryan 
A telephone conversation with an expert reveals 
the worth {or worthlessness) of seat belts and his 
own solutions to safe auto impacts. 
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Co,ver: Grades-there just has to be a better way to indicate a quarter's worth of sweat. 
Maybe a pass-fail system, or just a pass system. But things could be worse. Pity the poor 
frosh who flagged eighteen credits this quarter-and was only registered for fourteen. Illustra
tion by AI Kuhfeld. 

VOL 47 MARCH, 1967 NO.6 

Published monthly, October through May. Second-class postage paid at Minneapolis, Minnesota. Office: 
Room 2, Mechanical Engineering Building, University of Minnesota, Minneapolis, Minnesota 55455. 
Telephone: 373-3298. Printer: Bruce Publishing Co., 2642 University Avenue, Saint Paul, Minnesota 
55114. Publisher's Representative: Littell-Murray-Barnhill, Inc., 369 Lexington Avenue, New York, New 
York 10017 and 737 North Michigan Avenue, Chicago, Illinois 60611. Member of the Engineering Col
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scription rate: $3.00 per year, single copies 50 cents. Advertising rates upon request. Copyright © 1967 
by the Minnesota Technolog Board. All rights reserved. Reproduction in whole or part without written 
permission is prohibited. 
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Rack up paper clip after paper clip. As you enjoy 
the painful search for new ideas. 
To what end? The satisfaction of getting involved in 
a company already deeply involved in the world 
and its people. 
Our Farm Centers help boost productivity at home 
and feed the world abroad. Our petroleum products 
are prime movers on earth, in the stratosphere, 
in the ionosphere. Our Total Energy applications 
provide economical power, heat, and light to 
more and more people. 
The world-wide demand for new products and 
applications is constantly accelerating. We're 
meeting it with new answers to old questions 
and unique solutions for unique problems. 
We need your answers, your solutions. In 
Research and Development, or Manufac~ 
turing, or Marketing, or Administration. 
And we'll give you the time, the stimulation, 
the opportunity you need. 
And we don't skimp on paper clips. 

Do something meaningful now. 
Write Harry L. Sheehy, Recruiting 
Coordinator, American Oil Company, 
Dept. 19 .. c!D 910 South M ich · n 
Avenue, Chicago, Illinois 60 0 

An equal opportunity employer. 
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This will very likely be the last Student Opinion Page that will appear in the 
Minnesota Technolog. Why? It is the same reason that the current business 
manager of the Technolog is a C.L.A. student. It is fur the same reason that 
60% of the Technolog staff are C.L.A. students. It is for the same reason that 
next year's editor and business manager might possibly both be in C.L.A. And 
it is for these same reasons that E-Day will be a failure this year. 

The I. T. student is dead, and must be buried before his stinking body corrupts 
our entire campus and later our society. «Dead!" you say, "Not me, I'm right 
here." And that is precisely my point. Where are you? It becomes quite pathetic 
to see student activity and organization in LT. coming from outside I.T. 

The I.T. student is dead because he thinks that memorizing the 23rd decimal 
place of pi is more important than watching world politics or going to a football 
game. He is dead because a discussion of cartesian sensors is more important 
than the stock market or a concert. He is dead because a carnot cycle is more 
important than any student activity. The LT. student is dead because he thinks 
that in order for him to become a successful scientist or engineer he must with
draw from the society that surrounds him and creep into his dark, cryptic, 
imaginary scientific world. 

There is one spark of life in the LT. student. He is dead to all things save one 
-himself. He is not concerned with politics, for this is out of his field-but 
tomorrow his laboratory might be a burning, radioactive junk heap of smashed 
test tubes, thermistors and resistors. The I.T. student has forgotten that even 
though he wants to escape the real society around him, he is still subject to ali 
things that affect that society. He is not concerned with economics because it 
doesn't interest him-but he completely forgets where the money for the re
search he is doing will come from. Don't kid yourself! Isn't it an economic cause 
that is forcing many Aero engineers to look for employment outside the space 
field now that the Apollo program is completely designed and there is no new 
program in the budget? You want to close yourself away from the society that 
surrounds you, occasionally coming up with something that will benefit the 
society, but meanwhile drawing millions of doilars from the society. 

He is not concerned with sociology-for that concerns others, others that have 
not memorized all the trivial information he has, others who are inferior to him. 
The I. T. student is forgetting just what public opinion will do to him. He is 
forgetting that a few people outside of his scientific circle can prevent him from 
doing research which they do not want him to do-remember all the space re
search that was being done before 1957? You see, you are in a society that will 
affect you politically, economically, and socially, but you still insist on remaining 
aloof and above the societv. 

I was in LT. for two yea~s. I joined the Minnesota Technolog in my freshman 
year. But I left I.T. I left because it was cold, uninteresting, dead and concerned 
with only itself. I found that when I was outside of I.T. in C.L.A. my studies 
actually became harder-that's right-! was in I.T. for two years, I left with 
good grades, and I found that C.L.A. was harder!!! 

So don't use the excuse that you are too busy with your studies or that LT. 
is too difficult-that is being unfair to others because they are working just as 
hard or even harder than you are, and it is unfair to yourself because you think 
you are working harder and therefore take a superior attitude. 

So, where are you? And what are your reasons for being there? 
You aren't writing letters to the Student Opinion Page-is it because you are 

too busy? Hardly, you could make time if you really wanted. You. are apathetic. 
You are not on the Technolog staff. Is it because you must give up the notion 

that you are superior and that you cannot stoop so low as to become interested 
in things outside of your professional goals? You a1·e provu.d. 

You are content to see E-Day die. Is it because the only thing you want to 
see live is yourself? You are selfish. 

You are the people who ten years from now will be mechanically plugging 
mechanical information gathered by mechanical equipment into mechanical com
puters; you are the people who will go home ten years from now and complain 
how mechanical the world has become. You will be living in the world you have 
created, a world as uninterested in you as you were in it. 

Jerome R. Braun 
T echnolog Business Manager 

MINNESOTA TECHNOLOG 
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... when you're a patient in a hospital. It's knowing that 

help is just an instant away. 

That's security-packaged by Motorola as a total communica
tions system-for hospitals anywhere in the country. 

For the patient, this system means a handy Telemike near 
your pillow. With it you can talk to the nurse, operate th~ 
TV, or tune in a closed circuit chapel service. 

For the nurse, Motorola's hospital communications means a 

central control board at her station. Now she can 
be secure knowing that each of the patients 
is within the sound of a voice. Instantly. 

For the doctor, it's a Radio Pager keeping 
him in constant touch anywhere inside the 
hospital; outside, it's another Radio Pager 
to reach him in an emergency as far as 

30 miles away. 

Linking people through sight and sotund 

... bringing security to the sick ... hospital 
communications is but one measure of Motorola's concern 

for people. 

TRUST THIS EMBLEM WHEREVER YOU FIND IT 

L 
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Are you afraid of becoming part 

of the woodwork on a job? Your 
career stunted by boredom? Few 
promotions in sight? 

You didn't go to college for that. 
And it needn't happen, either. 

Because you can pick the United 
States Air Force as your employer. 
Career opportunities are so vast ... 
you'll get a better chance to spe
cialize where you want ... in the 
forefront of modern science and 
technology. 

UNITED STATES AIR FORCE 
Box A, Dept. OEC-72 

n't 

Suppose, just for example, you 
wanted to be involved in Elec
tronics. This area alone includes 
Communications-Electronics, Mis
sile Electronics, Avionics, and 
others. And these, in turn, involve 
administrative, research, and other 
technical aspects. 

That's just a tiny part of the 
whole Air Force picture. Just 
one brilliant opportunity area 
among many. 

Randolph Air Force Base, Texas 78148 

Name ________ ~~~~--------
(please print) 

College. _______ C.Iass __ _ 

Address ___________ _ 

n 
I 

You'll enjoy good pay, promo· 
tions, chance to travel, active social 
life, fine retirement benefits. And 
you'll be serving your country, too. 

Or maybe you want to fly? That's 
great. The Air Force is certainly the 
place to do it. 

As a college graduate you want 
something extra out of life-to aim 
at an exciting goal. So send in 
this coupon. 

Make sure you don't get stuck 
where nothing much is happening. 

MINNESOTA TECHNOLOG 
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Of all people All military transport helicopters in Viet Nam are equipped with International Solar 
Titan® gas turbines-auxiliary power for takeoff, landing and hydraulic operations. Gas turbines are one more 
part of our growing world of power at I H. While our farm equipment business is booming, there are many dif
ferent kinds of opportunities for you at IH. With us, the name of the game is POWER. We apply mechanical 
power to do an endless number of jobs. We're a leader in construction equipment, a marine engine builder, 
steel maker, and the world's leading producer of heavy duty trucks. 

IH offers more areas for you to grow in than you can imagine. We need agricultural engineers, mechanical, 
industrial, metallurgical, general, civil and electrical engineers with many diverse talents and interests. We offer 
you an ideal combination of opportunity, responsibility and individual treatment. How fast and high you climb 
at International Harvester will be pretty much up to you. 

PHOTO COURTESY OF THE BOEING COMPANY'S VERTOL DIVISION. 

International Harvester puts power in your hands 

March. 1967 

Interested? Contact your Placement Officer to see an IH representative when 
he visits your campus. Or write directly to the Supervisor of College Relations, 
International Harvester, 401 North Michigan Avenue, Chicago, Illinois 60611. 

AN EQUAL OPPORTUNITY EMPLOYER 
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Change is now part of life in all in
dustrially advanced countries-contin
uous, rapid, all-pervading change. The 
ultimate cause of this unsettling situa
tion is the explosion of science: fachml 
knowledge doubles every decade or 
so. Its direct cause is the technologi
cal revolution: new knowledge is put 
to practical use about as rapidly as 
knowledge itself expands. 

The impact of technology on in
dividuals and on society at large is 
profoundly affected by the attitude 
of the public and of its leaders toward 
technology; that is, by prevailing con
cepts of what technology is and what 
purpose it should serve. 

When technology is believed to be 
a force with a momentum of its own 
that puts it beyond human direction 
or restraint, it may become a Frank
enstein destroying its creator. But 
when it is viewed humanistically, in 
other words, as a means to human 
ends, it can be made to produce max
imum benefit and do minimum harm 
to human beings, and to the values 
that make civilized living. It may ev
en enable man to become more truly 
human than it has ever been possible 
for him to be. Of technology it can 
be truly said that it is not "either good 
or bad, but thinking makes it so." 

I propose to show thm·e is a tend
ency in contemporary thinking to re
gard technology as an irresistible force 
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rather than a tool. The tendency is 
more pronounced in some countries 
than in others but is observable wher
ever there is rapid technological pro
gress. Since it encourages the use of 
technology in ways that on balance 
are harmful, this viewpoint should be 
replaced by a humanistic attitude
an attitude that looks upon technology 
as an instrument created for no other 
purpose than to serve man. 

There is no need to belabor the 
point that technology, properly used, 
can be of great benefit. But there is 
need to bring out the potential harm 
which technology, improperly used, 
may cause. My concern is with atti
t,udes, for I believe it is attitudes that 
determine what we do with technol
ogy. 

Technology has been defined as 
"covering the field of how things are 
commonly done or made," and, some
what more broadly, as «what things 
are done or made." It is a modern term 
but we are in the habit of using it 
retroactively. We apply it to the tech
niques of a preindustrial metal worker, 
no less than to those of a modern 
metallurgist. Yet modern technology 
differs significantly from that of the 
past in being largely science-based, 
that is, founded on accurate knowl
edge of the workings of nature. Earlier 
techniques, arts, skills were almost en
tirely empirical. Because of his knowl-

edge of nature, man, through technol
ogy, is now able to alter his material 
environment, the material conditions 
of life. If these changes are to be 
beneficial, not harmful, technology 
must be managed as a humanistic en
terprise. 

By boring into the secrets of nature, 
scientists discover keys that can be 
used to unlock powerful forces. Tech
nology is concerned with putting these 
forces to practical use. The apparatus 
set up for this purpose is huge and 
complex, difficult for laymen to under
stand. Yet the basic nature and pur
pose of technology are not beyond the 
comprehension of ordinary citizens. 

Technology is tools, techniques, pro
cedures, things; the artifacts fashioned 
by modern industrial man to increase 
his powers of mind and body. Mar
velous they are, but let us not be over
awed by these artifacts. Certainly 
they themselves do not dictate how 
we should use them nor, by their mere 
existence do they authorize actions 
that were not anteriorly lawful. We 
alone bear responsibility for our tech
nology. In this, as in all our actions 
we are bound by the principles gov
erning human behavior in our society. 
Ethics, I hardly need say, are not only 
personal but social as well. 

This surely must be obvious to any 
reasonable man. Yet it cannot be over
emphasized, for a considerable body 
of opinion propagates what comes 
close to being the opposite view. The 
notion is widespread that, having 
wrought vast changes in the material 
conditions of life, technology perforce 
renders obsolete traditional concepts 
of ethics and morals, as well as accus
tomed ways of arranging political and 
social relationships. Earnest debates 
are currently taking place as to wheth
er it is possible to act morally in the 
new technological society, and propo
sals have been made--quite seriously 
-that science must now replace tradi
tional ethics! We have here a con
fusion of means with ends that should 
be cleared up. 

The laws disclosed by science must 
of course be heeded by those who 
wish to exploit scientific discoveries; 
in his technological activities man is 
bound by the laws of science. But it 
does not follow that he is bound by 
the laws of science in his purely hu
man relations as well. "Science," wrote 
Vannevar Bush, "has come a long way, 
in delineating the probable nature of 
the universe that surrounds us, of the 
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physical world in which we live, of 
our own structure, our physical and 
chemical nature. It even enters into 
the mechanism by which the brain it
self operates. Then. it comes to the 
question of consdousness and free will 
-and there it stops. No longer can 
science prove, or even bear evidence. 
Those who base their personal philos
ophies or their religion upon science 
are left,, beyond that point, without 
support. 

Through technology man has been 
relieved of much brutal, exhausting, 
physical labor as well as boring rou
tine work; he has been provided with 
numerous mechanical slaves who do 
certain kinds of work faster, cheaper 
and more efficiently than people. Why 
should the ease and a:ffiuence made 
possible by technology affect precepts 
that have guided Western man for 
centuries'? This may brand me as 
old-fashioned but I have not yet found 
occasion to discard a single principle 
that was accepted in the America of 
my youth. Why should anyone feel 
in need of a new ethical code because 
he is healthier or has more possessions 
or more leisure'? Does it make sense 
to abandon rules one has lived by 
because he has acquired better tools 
for doing his work'? 

Tools are for utilizing the external 
resources at our disposal; principles 
are for marshaling our innet, our hu
man resources. With tools we alter 
our physical environment; principles 
serve to order our personal life and 
our relations with others. The two 
have nothing to do with each other. 

It disturbs me to be told that tech
nology "demands" an action the speak
er favors, that "you can't stop prog
ress." It troubles me that we are so 
easily pressured by purveyors of tech
nology into permitting so-called "prog
ress" to alter our lives, without at
tempting to control it-as if technology 
were an irrepressible force of nature 
to which we must meekly submit. If 
we reflected, we might discover that 
not everything hailed as progress con
tributes to happiness; that the new is 
not always better nor the old always 
outdated. 

Science versus Technology 
Perhaps we are receptive to these 

arguments because we tend to confuse 
technology with science. Not only in 
popular thinking but even among the 
well-informed the two are not always 
clearly distinguished. In consequence, 
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characteristics pertaining to science 
are attributed to technology. The 
etymology of the word may contribute 
to this confusion. Its suffix lends to 
technology a false aura-as if it sig
nified a body of accumulated, system
atized knowledge, when in fact the 
term refers to the apparatus through 
which knowledge is put to practical 
use. The difference is important. 

Science has to do with discovering 
the true facts and relationships of ob
servable phenomena in nature, and 
with establishing theories that serve to 
organize masses of verified data con
cerning these facts and relationships. 
Because of the care scientists take to 
verify the facts supporting their theo
ries, and their readiness to alter theo
ries when new facts prove an estab
lished theory to be imperfect, science 
has great authority. What the scienti
fic community accepts as proven is not 
questioned by the public. No one dis
putes that the earth attracts the moon, 
or that atomic fission produces energy. 

But technology cannot claim the au
thority of science. It is properly a sub
ject of debate, not alone by experts 
but by the public as well. It has 
proved anything but infallibly benefi
cia]. ~1 uch harm has been done to 
man and nature because technologies 
have been used with no thought for 
the possible consequences of their in
teraction with nature. A certain ruth
lessness has been encouraged by the 
mistaken belief that to disregard hu
man considerations is as necessary in 
technology as it is in science. The 
analogy is false. 

The methods of science require rig
orous exclusion of the human factor. 
They were developed to serve the 
needs of scientists, whose sole interest 
is to comprehend the universe; to 
know the truth; to know it accurately 
and with certainty. The searcher for 
truth cannot pay attention to his own 
or other people's likes and disHkes, or 
to popular ideas of the fitness of things. 
This is why science is the antithesis of 
"humanism," despite the fact that his
torically modern science developed 
out of and parallel to the humanism of 
the Henaissance. 

What scientists discover may shock 
or anger people-as did Darwin's 
theory of evolution. But even an un
pleasant truth is worth having; besides 
one can choose not to believe it! It is 
otherwise with technology. Science, 
being pure thought, harms no one; 
therefore it need not be humanistic. 
But technology is action, and often 
potentially dangerous. Unless it is 
made to adapt itself to human inter
ests, needs, values, and principles, 
more harm will be done than good. 
Never before, in all his long life on 
earth, has man possessed such enor
mous power to injure his human fel
lows and his society as has been put 
into his hands by modern technology. 

This is why it is important to main
tain a humanistic attitude toward 
technology; to recognize clearly that, 
since it is a product of human effort, 
technology can have no legitimate pur
pose but to serve man-man in gen
eral, not merely some men; future 
generations, not merely those who cur
rently wish to gain advantage for 
themselves; man in the totality of his 
humanity, encompassing all his mani
fold interests and needs, not merely 
some one particular concern of his. 
Humanistically viewed, technology is 
not an end in itself but a means to an 
end, the end being determined by man 
himself in accordance with the laws 
prevailing in his society. 

A Harmless Technology 

Humanistically viewed, technology 
can have no legitimacy unless it in
flicts no harm. Granted this premise, 
the prerequisite for users of technology 
is-or ought to be'-that they compre
hend and respect the laws of science 
applicable to their particular technol
ogy; that they exercise a prudent 
man's care in assessing the probable 
consequences of this technology; and, 
should it be potentially harmful, that 
they abstain from using the technology 
until they have found ways to render 
it harmless. 

Whether or not a particular tech
nology has harmful potentialities ought 
not to be decided unilaterally by those 
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who wish to use it. Destructive tech
nologies are often highly profitable for 
those promoting them. They have a 
vested interest in the technology; it 
may give them money, reputation, 
power. They are an interested party 
to the conflict between private and 
public interest that every potentially 
harmful technology poses. Moreover, 
they are nearly always practical men 
more knowledgeable about efficiency 
in using a technology than about the 
legal and scientific implications of 
such use. 

A broader range of intellectual 
power should be brought to bear on 
the whole question of technological 
exploitation of scientific knowledge. 
Purely practical considerations should 
be supplemented with scholarly knowl
edge of long-range consequences; pri
vate interest in efficiency with public 
interest in safety. The automatic dis
cipline of a free market-where it still 
exists-does not include side effects 
and long-range consequences; it mere
ly reflects consumer preference for a 
product that appears useful and is rea
sonably priced. The consumer is too 
ill-informed about safety to make his 
opinion felt. 

I think one can fairly say that the 
practical approach to a new scientific 
discovery and its utilization through 
technology is usually shart-range and 
private, concerned only with ways to 
put the discovery to use in the 1nost 
economical and efficient manner, little 
thought being given to its ultimate 
consequences. The scholarly approach 
-if I may use this term-is long-range 
and public; it looks to the effects 
which a new technology may have on 
people in general, on the nation, on 
the world; on present and future gen
erations. Of course there are men who 
combine the two approaches and you 
find them among people whose prima
ry interest is practical, no less than 
among those whose primary interest is 
scholarly. Both approaches are neces
sary to illuminate the problem and 
help solve it. To exclude the one or 
the other prevents finding the way to 
a humanistic technology. 

Science Misused 
I can best illustrate what I want to 

bring out by a simple example. Com
rnercial deep-sea fishing can be done 
so efficiently with modern techniques 
that a few enterprises could rapidly 
sweep the oceans free of commercial 
,fish. And this is what the fishermen 
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of all nationalities wish to do. As prac
tical men they are interested only in 
using technology to increase their 
catch, preserve it and get it to market 
as speedily as possible In pursuing 
this short-range private objective, they 
have been quite ingenious. Figurative
ly speaking, the world's marine schol
ars have stood by wringing their hands 
at the fishermen's "practical" folly. To 
the scholars it has been incomprehen
sible that rational human beings 
should fail to see that in the end more 
can be taken from the sea if fishing 
conforms to sensible conservation 
measures which permit the species to 
reproduce itself. 

Technological damage to deep-sea 
fisheries happens to be an internation
al problem, therefore particularly dif
ficult to solve. But quite as disastrous 
in its ultimate consequences is the dis
charge of poisonous waste products by 
industrial plants using rivers and lakes 
as their private sewers. Valuable na
tional fisheries have been ruined, not 
to speak of harm done to those who 
may eat fish poisoned by the waste 
products of new technologies. Deter
gents pose a similar problem. They 
are cheaper to manufacture than soap, 
hence more profitable to the produc~r, 
and they are preferred by consumers 
for their superior cleansing capacity. 
But discharged into waterways their 
organically undissolvable chemicals 
have proved particularly intractable 
pollutants. 

Irretrievable damage has been done 
by those who use technology without 
giving thought to its effect on our 
environment. Waste products, care
lessly emitted, create a massive prob
lem of soil, water and air pollution
we may be damaging the atmosphere 
permanently by changing its chemical 
composition. Wholesale slaughter of 
wild animals upsets the ecology with 
consequences we cannot even fathom 
as yet. In some places the contours of 
the land are being changed by strip 
mining which gouges out chunks of 
earth and rock with their top soil and 
vegetation, leaving behind a desolate 
lunarscape. 

Insofar as damage is still remediable 
-and much of it can never be undone 
-it must be remedied by public ac-
tion, at taxpayer's expense. The total 
cost to the public of private careless
ness and wilfulness in the use of tech
nology will be enormous. 

Experience shows that by itself, the 
legal maxim of "the mutuality of 
liberty" will not prevent premature 

commitment to technologies that may 
later prove harmful. The maxim must 
be implemented by preventive public 
action-action of the kind that has 
long been operative in the field of 
public health. There is need for laws 
requiring that before a particular tech
nology may be used, reliable tests 
must have been made to prove it will 
be useful and safe. A few such laws 
are already on the statute books; more 
are needed. But we rarely get positive 
action until a human tragedy drama
tizes the need for protection. So was 
it once, too, with preventive pubHc 
health measures. 

You will remember that they re
ceived their major impetus from the 
great cholera invasions of the last 
century. These were the1nselves a re
sult of new technologies in transport
ation which enormously speeded the 
movement of persons and goods. The 
time interval for travel from the areas 
of endemic cholera in the Far East to 
Europe and America was reduced be
low the incubation period of the dis
ease. Without strong measures, the 
vVest could not protect itself against 
disease carriers coming from the East. 
These measures were bitterly fought 
because they impeded the movements 
of people and merchandise. It took 
repeated major epidemics to compel 
action. 

In the United States we now have 
preventive laws protecting the public 
against dangerous drugs. The first law, 
bitterly fought by the pharmaceutical 
interests, did not pass until a major 
tragedy had occurred-the death of 
a considerable number of patients who 
had taken a drug which was effective 
in the treatment of their particular 
.disease, but had unforeseen side ef
fects proving fatal to some. After 
much procrastination, a second, more 
stringent law was passed, but not until 
the uproar over the thalidomide babies 
caused the legislators to respond with 
alacrity. 

Much more thought should be given 
to technological interference with the 
balance of nature and its consequences 
for man, present and future. Let me 
give you one more example of the 
harm such interference may cause. 

Today we have new technologies for 
the destruction of insect pests and 
weeds. Their use is profitable for the 
manufacturers of pesticides and weed 
killers; it is helpful to farmers who are 
able to get better crops, reduce human 
labor, and produce at greater profit; it 
benefits consumers who are offered a 
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wider variety of food at less cost. Here 
is a classic case of what technology 
can do for us. Unfortunately, we have 
left out of consideration the balance of 
nature. If used improperly, these pes
ticides and weed killers will poison 
soil, crops, birds, animals, fish and 
eventually man. 

Ecologists constantly warn us that 
when the balance of nature is upset, 
everything in natuTe is threatened, in
cluding man himself. It seems certain 
that unless he sets limits to his de
structive instinct, man will ultimately 
exterminate all wild life. He will then 
be left alone on earth with his domes
ticated animals and with swarms of 
insects and germs; alone in a world he 
has fashioned in the image of his 
technology. 

Insects have flourished on this earth 
for 350 million years or more and out
number man by a factor of hundreds 
of thousands. They are better adapted 
to survive new technologies than larg
er animals. A few specimens always 
survive whatever poison may be ad
ministered to them. Multiplying with 
fantastic rapidity, they then present 
man with a hardier strain which he 
must attack with still more poisonous 
pesticides. The true victims of this 
endless battle are not the insects but 
other living creatures, our natural 
allies in the war against insects. Pid
dlington closes his chapter on the bal
ance of nature with a synthetic prov
erb which doubtless makes no sense 
to practical men but will be readily 
understood by those who comprehend 
the ABC's of ecology: "Whoever de
stroys an elephant creates a thousand 
rats, or a million flies." 

An Answer Presented 

The examples I have given show 
that to make technology safe, we must 
have protective laws; that enactment 
of such laws depends upon a human
istic attitude toward technology on the 
part of significant segments of the 
public and its leaders. But more is 

needed. Law and public opinion near
ly always lag behind the swift devel
opment of new technologies. There
fore, what is additionally needed is 
more informed and responsible think
ing among those who manage tech
nologies. This can best be brought 
about by professionalizing the deci
sion making process in technology. 
Experience has shown that in the 
hands of professional persons tech
nology is managed with greater con
cern for human welfare when it is 
controlled, as at present, by nonpro
fessionals. The classic example is med
icine. 

Of all technologists, that of the phy
sician has benefited man most and 
harmed him least. The stringent stand
arcls set by the profession and by so
ciety for the education and profession
al conduct of physicians accounts for 
this happy circumstance. Not only is 
no one permitted to practice who has 
not given proof of his competence, but 
physicians must also be broadly, liber
ally, humanistically educated men and 
women. This gives them perspective 
in evaluating their professional actions, 
an ability to see these actions against 
a humanistic background. Moreover, 
they operate under a code of ethics 
which requires them to place the 
needs of patients above all other con
siderations. 

We mve to Greece the noble idea 
that special knowledge and skill ought 
to be used humanistically, instead of 
merely for personal aggrandizement or 
power, or as a means of extracting 
maximum gain from those in need of 
the services of men possessing special 
expertise. It \Vas a novel idea at the 
time, and remains unknown to this 
day in many regions of the world. 
Even among the people of vVestern 
civilization the precept is rarely fol
lowed outside medicine and a few 
other "learned" or liberal professions. 

I have long believed that we should 
come appreciably closer to a human
istic technology if engineering were 
practiced as a humanistic profession 

. . . liT oday there is no absolute requirement that an 

engineer must be a liberally educated man, nor has 

engineering adopted that kind of ethical code that 

governs the older professions of medicine and law." 

andif, in consequence, engineers were 
accorded the professional independ
ence granted members of liberal pro
fessions. I feel certain engineers would 
then find it possible to act with the 
same sense of professional responsi
bility and service to humanity that is 
characteristic of good physicians. 

Engineering now stands at the 
threshold; there is no reason why it 
should not enter the liberal profes
sions. It has as its theoretical founda
tion a body of systematic knowledge, 
an academic discipline as rigorous and 
extensive as that of other learned pro
fessions. It has a highly developed 
technique for applying this specialized 
knowledge to practical problems. But 
today there is no absolute requirement 
that an engineer must be a liberally 
educated man, nor has engineering 
adopted the kind of ethical code that 
governs the older professions of medi
cine and law. 

It is because of the "professional" 
characteristics I have here stated that 
members of the "learned" professions 
demand and are accorded professional 
independence. "The essence of profes
sions," wrote Abraham Flexner, an 
expert in this field, "resides in the ap
plication of free, resom·ceful, unham
pered intelligence to the comprehen
sion of problems." 

The role of the professional man is 
to lend his special knowledge, his well
trained intellect, his dispassionate 
habit of visualizing problems in terms 
of fundamental principles to whatever 
specific task is entrusted to him. Pro
fessional independence is not a special 
privilege but rather an inner necessity 
for the true professional man; it is a 
safeguard for his employer and for the 
public as well. It is what chiefly sets 
him apart from the skilled technician. 

This independence of professional 
judgment has not yet been accorded 
the engineer. He still has to win it for 
himself. Engineers are nearly always 
salaried employees rather than self
employed, which makes it all the more 
essential that they gain professional 
status. Where engineers and physi
cians work in the same organization, it 
happens not infrequently that the most 
experienced engineer's professional 
judgment will be overruled by a lay 
superior, while no one would think of 
dictating to a physician, no matter 
how young and· inexperienced he 
might be. Yet the university-trained 
engineer is as competent a professional 
in his field as is the physician. The 
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difference lies in the determination of 
the medical profession to resist lay 
interference and its success in winning 
this point, while the engineering pro
fession has shown little determination 
and therefore has had little success. 

I speak of this with feeling. As you 
know, my work is in one of the new 
technologies, one that is dangerous un
less properly handled. I am. frequently 
faced with the difficulty of convincing 
administrative superiors that it is not 
safe for them to overrule their techni
cal experts. Here is a case in point: 

A superior once asked me to reduce 
radiation shielding in our nuclear sub
marines. He said the advantage of 
getting a lighter-weight reactor plant 
was worth risking the health of per
sonnel. It was not possible to make 
him see that such a concept could not 
be accepted; that, moreover, where 
radiation is involved, we are dealing 
not just with the lives of present day 
individuals but with the genetic future 
of all mankind. His attitude was that 
we did not know much about evolu
tion and if we raised radiation ex
posures we might find the resulting 
mutations to be beneficial-that man
kind might "learn to live with radia
tion." As you may surmise, I did not 
reduce the thickness of the shielding. 

Technology and Freedom 
A final word needs to be said con

cerning the impact of technology on 
the political institutions of a free so
ciety. 

By making it possible for affiuence 
and leisure to be spread over large 
segments of the population-theoreti
cally over all the people-technology 
gives support to democratic institu
tions. We are approaching a situa
tion comparable to that of Athens 2,500 
years ago where every citizen was an 
active participant in the governance of 
his city state. He would not have had 
the leisure to do this, had there not 
been slavery. Today each of us has 
many more mechanical slaves than the 
Athenian had live ones. We have at 
least as much leisure as he had to de
vote to public affairs. 

The Athenian, however, dealt with 
public issues that were not beyond the 
comprehension of ordinary citizens. 
Modern democratic citizens, on the 
other hand, are faced with issues that 
are extremely difficult for laymen to 
understand. They must depend, to an 
extraordinary degree, on the advice of 
experts. \iVhether such advice is com-

March, 196'7 

is often 
hard to judge. Much the difficulty 
arises from the complexities technol
ogy introduces into modern life. To 
the extent that it renders public issues 
incomprehensible to ordinary citizens, 
technology underminei8 democratic in
stitutions. 

Technology-created affiuence and 
leisure make it possible for your coun
try and mine-in fact all advanced 
industrial countries-to socialize the 
cost of education, thus giving every 
citizen a chance to become as edu
cated· as his God-given talents and his 
determination allow him to be. The 
opportunity is there, but will it be 
seized? 

We do not yet know whether people 
may not prefer to live the life of the 
idle rich-as they imagine it to have 
been-pursuing fun and games, not 
bothering about becoming educated or 
meeting their public responsibility. Or 
vvhether they will decide to emulate 
those-and there were many in all 
ages-who consider material comfort 
and leisure a trust, to be used for im
provement of self and society. VVe 
have a choice, but unless democratic 
electorates raise their competencies to 
a higher plateau, they will discover 
that they cannot effectively control 
either their government or their tech
nology. 

It is obvious that a society's tech
nological level determines the range of 
occupational skills for which there is 
effective demand. The higher the 
level, the smaller the demand for un
skilled laborers, the greater for intelli
gent, well-educated professional per
sons, semiprofessionals, skilled techni
cians. Less obvious is the fact that 
technology also sets a lower limit to 
the educated intelligence citizens must 
have if they are to meet their public 
responsibilities - a sort of Plimsoll 
mark. Those who fall below this mark 
are precluded from participating in 
the public dialogue through which 
consensus is formed in free societies; 
they are precluded simply because 
they do not understand public issues 
involving technology. Democracy is 

not viable if too many fall below this 
mark. 

In an oversimplified way, one might 
say that in a free society citizens have 
private liberties and pub1ic responsi
bilities; they safeguard their private 
liberties by faithfully discharging their 
public duties. Any diminution, what
ever its cause, of the individual citi
zen's ability to think independently 
about matters that determine the 
shape of his society, any lessening of 
his participation in its governance, 
makes society less free, democracy 
less viable. 

How we use technology affects pro
foundly the shape of our society. In 
the brief span of time--a century or 
so--that we have had a science-based 
technology, what use have we made 
of it? We have multiplied inordi
nately, wasted irreplaceable fuels and 
minerals and perpetrated incalculable 
and irreversible ecological harm. I 
have thought much about this, and I 
can find no evidence that man con
tributes anything to the balance of na
ture--anything at all. On the strength 
of his knowledge of nature, he sets 
himself above nature; he presumes to 
change the natural environment for 
all the living creatures on this earth. 

These are complicated matters for 
ordinary citizens to evaluate and de
cide. How in future to make wiser 
use of technology is perhaps the para
mount public issues facing electorates 
in all industrial democracies; a prob
lem difficult enough in itself but rend
ered still more so by the strategies of 
those who wish to continue using 
harmful technologies. 

A free society centers on men. It 
gives paramount consideration to hu
man rights, interests and needs. But 
once ordinary citizens come to feel 
that public issues are beyond their 
comprehension, a pattern of life may 
develop where technology, not man 
would become central to the purpose 
of society. If we permit this to hap
pen, the human liberties for which 
mankind has fought, at so great a cost 
of effort and sacrifice, will be extin
guished. I] 
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Ill 

by DAVID E. ENGEN 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-vilitas et crudus semper eternam 

We heard about a musician who 
worked all week on an arrangement 
-and then his wife didn't go out of 
town after all. 

'Til bet you can't tell me why they 
don't allow Volkswagens in Africa." 

"I give up, why won't they allow 
Volkswagens in Africa?" 

"Because wild elephants will make 
love to anything with a trunk in 
front!" e e e 

Betty: "What do you mean by kiss
ing me?" 

Frank: "I just couldn't help myself." 
Betty: "But you just did." 

Ell Ell @ 

Report of tardiness to 8: 15 classes: 
A body in the sack tends to remain 
in the sack. The cohesive force be
tween the body and the sack varies 
as the square of the time the body is 
in contact with the sack. 

Ell Ell Ell 

C.E.: "Let's give the bride a show-
er." 

E.E.: "Count me in-I'll bring the 
soap." 0 ® 

0 

"What are the young man's inten
tions, daughter?" 

"Well, he's been keeping me pretty 
much in the dark." 

e e 9 

Wife (to mechanical engineering 
student reading the Tribune) : "I 
want to do some shopping if the 
weather permits. What does the pa
per forecast say?" 

Hubby: "Rain, hail, sleet, snow, 
thunder, lightning, and fierce tornado 
winds." e 9 e 

Drive-in theatre: Where a guy goes 
to shut off his ignition so he can go 
try out his clutch. 

Then we heard about the guy who 
could always find the liquor, no mat
ter where his wife hid it. He had a 
fifth sense. 
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A rather ingenious M.E. calls his 
girl "Definite Integral" because he 
knows her limits. 

e 9 ® 

Q: Do you know what you get 
when you stick you finger in the Pres
ident's ear? 

A: Johnson's wax? 
Q: No, drafted. 

e e e 

He: "Give me a kiss." 
She: No answer. 

. H~,: "vVon't you please give me a 
kiss? 

She: Still no answer. 
He: "Are you deaf?" 
She: "No. Are you paralyzed?" 

Ell Ell Ell 

Caller-"Is your sister expecting me 
tonight?" 

Small boy-"Y eah." 
Caller-"How do you know?" 
Small boy-"She's gone out for the 

evening." Cii1 Cii1 Cii1 

One strawberry to another: "If we 
hadn't been in the same bed together 
we wouldn't be in this jam now." 

e e e 

Three turtles decided to have a cup 
of coffee. Just as they went into the 
cafe it started to rain, so the biggest 
turtle said to the smallest turtle "Go 
home and get the umbrella." ' 

The little one said, "I will if you 
don't drink my coffee." 

"We won't," promised the other two. 
Two years later the big turtle said 

to the middle turtle, "Well, I guess 
he isn't coming back, so we might as 
well drink his coffee." 

Just then, a little voice called from 
just outside the door, "If you do, I 
won't go!" 9 e e 

A man finally bought a parrot at 
an auction after some spirited bidding. 
"I suppose the bird talks," he said 
to the auctioneer. 

"Talks?" was the reply. "He's been 
biddi!;g 2gainst you for the past half 
hour. 

When the sultan entered his harem 
unexpectedly, his wives let out a ter
rified sheik. 

"What are you reading?" asked the 
prison librarian. 

"Nothing much," replied the pris
oner, "Just the usual escape litera
ture." 

The weeping bride poured out her 
heart to the eminent marriage coun
selor. "Isn't there some way-without 
turning into a nag..,.--that I can keep 
my husband in line?" 

The counselor scowled. "Young la
dy," he said, "your husband shouldn't 
have to wait in line!" 

e e e 

Many engineers think a good time 
is going places and undoing things. 

e e e 

History Prof: "What is a mon
archy?" 

Engineer: "A people governed by 
a king." 

History Prof: "Who would reign if 
the king should die?" 

Engineer: "The queen." 
Prof: "And if the queen should 

die?" 

¥ 

Engineer: "The jack." 
f ii 

ODE OF MARCH 
Say with flowers, 

Say it with eats, 
Say it with kisses, 

Say it with sweets, 
Say it with jewelry, 

Say it with drink, 
But always be careful 

Not to say it with ink. 
W%4 if W?"TITI'F""" 

A tourist was visting New Mexico. 
While gazing at the dinosaur bones 
that were all over the place, he met 
an old Indian who acted as an unoffi
cial guide thereabouts. 

"How old are these bones?" he 
asked the Indian. 

"One hundred million and three 
years old," promptly replied the In
dian. 

"How can you be so definite?" 
asked the tourist. 

"A geologist told me they were one 
hundred million years old," replied the 
Indian, "and that was exactly three 
years ago." 

You have to admire the man who 
can still be enthusiastic about scien
tific progress after he has been caught 
speeding by radar. 
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Once, long before the white man 
came to America, there was a long, 
beautiful, crystal clear, icy blue lake. 
On one side lived a beautiful young 
Indian maiden. On the other side 
lived a young handsome Indian brave. 
Every day the young brave would 
send Indian love calls across the lake 
to his love and she would answer him. 
This went on for many moons. One 
day the young brave determined to 
swim. from his side of the lake to his 
love on the other side. As the young 
brave dove into the icy water, he 
swam very strongly, but as he con
tinued, his strength began to leave 
him and before he reached even the 
middle of the lake, he drowned. And 
ever since that day, in memory of th~ 
young brave who went to his death 
for his love, the lake has been given: , 
an appropriate name-Lake Stupid. ', 

• • • 
The Geographical Ages of Women: 
From 15 to 25, she is like Africa, 

Half Virgin, Half Explored. 
From 25 to 35, she is like Asia, 

Hot, Torrid and Mysterious. 
From 35 to 45, she is like America, 

Streamlined, Efficient, Cooperative. 
From 45 to 55, she is like Europe, 

Devastated, But still good. 
After 55, she is like Australia, 

Everyone knows where it is, but 
nobody goes there. 

• • • 
It was a teenage marriage. She was 

15. He was 16. Both families disap
proved. But they turned up at the 
wedding. As the preacher asked the 
bridegroom to repeat after him, "with 
all my worldly goods I thee endow," 
the groom's mother cracked to her 
husband, "There goes his paper 
route." 

A lovely young girl named Anne 
Heuser 

Declared that no man could sur
prise'er. 

But a fellow named Gibbons 
Untied her Blue Ribbons 

And now she is sadder Budweiser. 
• • • 

There's a psychiatrist who adver
tises: "Satisfaction guaranteed or your 
mania back!" 

My girl is a draftsman. Everytime 
I make plans, she draws the line. 

e e e 

Wife: "Darling, tell me, how did 
you ever get junior to eat olives?" 

Ch.E.: "Simple, I started him with 
Martinis." 
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M.E.: "If I start at a given point on 
a given figure and travel the entire 
distance around it, what will I get?" 

Coed: "Slapped." 
• • • 

A ragged panhandler accosted a 
well-dressed sportsman and asked for 
a handout. The sportsman said, 'Til 
do better than that. I'll get you a 
drink." 

"No thanks," answered the bum, "I 
never drink." 

"Hmm," said the sport, "I under
stand. Here, have a good cigar then." 

"No thanks, I don't smoke either," 
replied the beggar. 

"Well, I'll tell you what I'll do," 
said the sport, ''I've got a tip on a 
horse that will not only bring you 
some money, it might give you enough 
to buy a suit." 

'U couldn't do that!" cried the pan
handler, "I never gamble. All I want 
is some food." 

"You'll have it!" vowed the sport. 
"And it will be right at home with me. 
I want my wife to see what happens 
to a guy who doesn't drink, smoke, or 
gamble." 

Leading publications reporting Cus
ter's massacre: 

Wall Street Joun1al: "Sioux Ltd. 
Up 12 Points" 

New York Mirror: "Hair Raid" 
Don Riley's Column: "Custer's VVi

dow ( 38-26-36) Mourns" 
Variety: "Custer Closes Out of 

Town" 
Pravda: "Big Red Victory'' 
Sports Illustrated: "Indians vVin Se

ries" 
Women's Wear Daily: "Feathers 

Make a Comeback" 
Reader's Digest: "Sitting Bull He

veals New Cure for Dandruff" 
Washington Post: "Custer Loses 

Hural Vote" 

Then there was the man who ap
peared in court to complain that he 
had awakened in the middle of the 
night to find his wife pouring gasoline 
over him. 

"And what," the Judge asked, "did 
you think your wife was planning to 
do to you?" 

"Well, you honor, I'm afraid she 
was planning to make a fuel of me." 

What do you say we stay here? 
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Continued expansion 
of our ilita and co ercial business 
provides openings 
for virtually every technical talent. 

As you contemplate one of the most important decisions 
of your life, we suggest you consider career oppor
tunities at Pratt & Whitney Aircraft. Like most everyone 
else, we offer all of the usual "fringe" benefits, in
cluding our Corporation-financed Graduate Education 
Program. But, far more important to you and your fu
ture, is the wide-open opportunity for professional 
growth with a company that enjoys an enviable record 
of stability in the dynamic atmosphere of aerospace 
technology. 

And make no mistake about it ••• you'll get a solid 
feeling of satisfaction from your contribution to our 
nation's economic growth and to its national defense 
as well. 

Your degree can be a B.S., M.S. or Ph.D. in: MECHAN .. 
ICAL, AERONAUTICAL, CHEMICAL, CIVIL (stnu::tu.ues 
oriented), ELECTRICAL, MARINE, and METALLURGf .. 
CAL ENGINEERING • ENGINEERING MECHANICS, 
APPLIED MATHEMATICS, CERAMICS, PHYSICS and 
ENGINEERING PHYSICS. 

For further information concerning a career with Pratt 
& Whitney Aircraft, consult your college placement 
officer-or write Mr. William L. Stoner, Engineering 
Department, Pratt & Whitney Aircraft, East Hartford, 
Connecticut 06108q 

ir 
CONNIECTBCUT OPERATIONS EAST HARTFORD. CONNECTiCUT 
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Take a look at the above chart; then a good long look at 
Pratt & Whitney Aircraft-where technical careers offer 
exciting growth, continuing challenge. and lasting sta
bility-where engineers and scientists are recognized as 
the major reason for the Company's continued success. 

SPECIALISTS IN POWER ••• POWER FOR PROPULSION
POWER fOR AUXIliARY SYSTEMS. CURRENT UTiliZATIONS 
INCLUDE MiliTARY AND COMMERCIAl AIRCRAFT, MISSILES, 
SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONS. 

An Equal Opportunity Employer 
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Maybe you weren't the most popular 
man on campus. Perhaps you didn't 
belong to a host of organizations, or 
engage in a lot of social and extra-cur-, 
ricular activities. 

You didn't follow the crowd. You 
thought things out for yourself, made 
up your own mind. 

u probably don't think of yourself 
as a leader. Some recruiters don't 
think so either. But remember this-. 
thousands of men just Hl{e yourself 
have built highly successful careers in 
business. . . ,)\ 

'Why? Bec~pset learned to think 
things outf()f: tJJ.IB.t!JlS~.l!'f::~~, ~n•d,.•~.~~y···were 
not afr~~dto.v(;)ic~ah ul~ropinion. 
Thin~fif.in~tea.d pf .,J!;....,JLJI.\JVV 

work, ~~o,~:~hey work 
It req1.1ir~1~, guid.iAg 
your own<activitie 
they require little 
supervision.·.Thes~ 
qualities may notma 
you the .rl1ost popular 
man on campus, but 

are a definite 

accomplishments-· not on a group or a 
department. Honeywell promotes ac
cording to individual progress. We'll 
push you along as fast as you can han
dle the work. You can't ride with the 
group at Honeywell. 

Your job is your boss at Honeywell. 
And our people wouldn't have it any 
other way. Around the world and in 18 
locations in the United States, over 
50,000 people are pursuing their indi
vidual careers at Honeywell. The com
petition is keen. But the opportunity 
is great. 

oneywell's business is concentrated 
in t]ae wth · . s. Our main busi-
ness~'. ... . . ·., .. . ctr ectromechani-
cal systern.s-.. ,. ·.. We make com-
puters, auto ms 'for homes 

nnl~I-cial buildings, 
systems, sys-

for aircraft and 
•n.'o'"~att- process and 
'II"II:COTT'"II al control sys

and precision 

are our kind of in-
·~··~~.o~•«.A ... , you wouldn't 

appy working at 
other places. Look 
Honeywell. Ask 
placement director 
the Honeywell 

ity brochure. 
to one of our recruiters 

he visits ,your campus. 
for dates. Or write to 
P. ·Eckstrom, Corporate 

of College Relations, 
, Minneapolis, Minne-



... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapoli~ 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

e PUBLISHERS 

e JOB PRINTING 

The narne, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 

equipped to l1andle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

8 OFFSET 

8 LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUL, MINN. 55114 
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(1 
by DIANNE REKOW 

Perhaps the most important event in the history of elec
tronics occurred when a young experimenter named Lee 
de Forest inserted a third electrode, a grid, between the 
cathode and anode of a vacuum tube. When he did so, 
"he had in his hand the missing link in a great sequence 
of elemental revolutions in human history-something as 
wonderful as any of the great epochal discoveries in 
man's development, such as the making of fire; of bronze; 
of iron; of the wheel; of sailing vessels; of the telescope 
and the microscope; of the application of steam, electric 
and automotive power! The visible evidence is a still
growing six billion dollar a year electronics industry!" As 
a result of this event, de Forest is known both as the 
father of radio and the grandfather of television. 

De Forest was born in 1873, the son of a missionary in 
Iowa. VVhen he was six, his father became president of 
Talladega College in Alabama. De Forest left Alabama 
to study at Sheffield Scientific School at Yale University 
where he earned his Ph.D. in engineering. 

In 1902, de Forest began his monumental work in 
electronics. At that time, the Marconi coherer was the 
only wireless telegraphic system in existence but it pro
vided only slow telegraph speed. De Forest employed 
a transmitter which combined an alternating current gen
erator with a step-up transformer to supply a steady, 
high (acoustic) frequency spark. Such a transmitter, 
together with a pair of headphones strapped together, 
worn over the operator's head and connected with a 
self-restoring detector, the Responder, would permit two 
good operators to wireless telegraph almost as fast as 
over a wire. This became the new American system of 
telegraphy. Indeed, early in 1902, the new alternating 
current sender proved to be a great success. 

By April, 1902, the New Y ark World reported that de 
Forest had exchanged messages with the steamship 
"Deutschland" while the vessel was 100 miles at sea. 
Furthermore, messages were constantly sent to a station 
on Hotel Castleton, on the heights of St. George, S.I. 

The report continued that the de Forest system has 
many advantages, notably in speed and freedom from 
intern1ption, over that of Marconi system; that it was no 
longer an experiment, but so far advanced that plans 
were being made for commercial messages between the 
"Deutschland" on its next crossing and the Manhattan 
wireless station. 

The speed of transmission by the Marconi system was 
then limited by mechanical barriers to less than fifteen 
wmds a minute. This was about one third the speed of 
the fastest work on wires. A speed of forty words a min
ute, however, had ah·eady been reached by the de Forest 
system. 
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By the fall of 1902, wireless telegraphy was a commer
cial factor. The field for its application was certainly as 
wide as the world. Already many sea-going vessels had 
been equipped with wireless apparatus. The vessels of 
the United States Navy were being fitted with masts to 
support the system and a number of shore stations were 
established. 

At 9:00 AM on August 7, 1903, messages were suc
cessfully exchanged between Nome, Alaska and Fort St. 
Michael which is 107 miles away. Commercial service 
was immediately put into effect. This became the first 
wireless system in the world operated regularly as part 
of a telegraph system to handle commercial traffic. 

In his autobiography, de Forest cites one of his more 
ingenious uses of wireless telegraphy. In Chicago in 1905, 
an old steamer, the "City of Traverse", was converted 
into "a floating poolroom deluxe, with bar fixtures, bookie 
stalls, and all the paraphernalia dear to lovers of horse
flesh-plus a few fishing poles for the sake of appear
ances." The wheelhouse was complete with wireless sta
tion and operators skilled in poolroom abbreviations. 
Thus equipped, the "City of Traverse" sailed boldly out 
to a watery spot where Illinois, Indiana, and Michigan 
merged into a theoretical no man's land beyond the 
jurisdiction of the local police. 

"For several days this strange 'fishing craft' put out 
from Chicago, laden to the gunwales with bookies and 
racing touts. The sudden popularity of these brief ~voy
ages to nowhere' and the dejected, wobbling swarms of 
'fishermen' who disembarked an hour or so after the 
distant racetracks had closed for the day," soon aroused 
the suspicions of Chicago's police chief. Within a few 
days the de Forest wireless offices were visited by detec
tives disguised as applicants for operator's jobs. 

The next morning the newspaper headlines premature
ly announced that the police had raided the wireless 
office and cut off floating poolroom race results. That 
afternoon it actually happened. The 3 PM flash from 
the de Forest wireless offices to the good ship "City of 
Traverse" read: "It's all off. The coppers are here. No 
more results today." The de Forest operators were then 
arrested and the instruments torn out and carried off to 
the police station. 

The police chief, however, underestimated the re
sourcefulness of the wireless men. They engaged an 
attorney to test their case in federal court for "the rights 
of the Wireless Company to transmit any news, not vulgar 
or obscene, to any place or person, leaving the punish
ment for the improper use of such information to those 
who misuse it." 

In time, an injunction was issued, restraining the mayor, 

MINNESOTA TECHNOLOG 



chief of police, etc., from interfering with wireless opera
tions. "Once more the doughty "City of Traverse" sailed 
the Lake, crowded with sports, bookmakers, and touts
this time with bands playing and crowds shouting the 
ecstasy of the victory." 

Thereupon the Chicago police erected a wireless sta
tion of their own to jam the de Forest messages. Then 
de Forest and his operators transferred transmission to 
Michigan City to escape police interference. The police 
then secretly erected a second transmitter in Buffington, 
Indiana, to jam the Michigan City station. Now the row 
became interstate. An Indiana attorney raided the wire
less station that the Chicago authorities had unlawfully 
erected in Indiana. Two Chicago detectives were ar
rested for carrying concealed weapons and locked up 
overnight in the "Buffington hoosegow;" their new wire
less set disappeared. 

In June, 1906, de Forest filed a patent application cov
ering the horizontal antenna. The patent illustrates utili
zation of the trackside telegraph wires as wave chutes 
between the transmitter and receiver of the antenna. De 
Forest considered this one of his most basic patents. It 
disclosed the method which was subsequently used by 
most of the trans-oceanic long-wave telegraph trans
mitters. 

The patent covering the invention of the three-elec
trode vacuum tube, the Audion, was granted in January 
of 1907. It is generally regarded as one of the most 
valuable patents ever issued by the United States patent 
office. The use of this tube covers nearly all of non
transistor electronics. 

By May, 1907, thanks to the three-electro~e vacuu~ 
tube music was broadcast from Telharmomc Hall m 
New' York to the Hotel Normandy. The power source 
was the same as that used to light an incandescent lamp. 
De Forest sunposed that the transmission range would 
be no more than one mile. But, to his astonishment, the 
Chief of the United States Wireless Staff at the New York 
Navy Yard telephoned Telharmonic Hall. He complain.ed 
that strains of "William Tell" were being mixed up w1th 
naval orders at the yard which was five miles away! 

By 1909, a suboffice was opened which was devoted 
wholly to the display and sale of amateur radio-receiving 
apparatus and parts of de Forest manufacture. This was 
the first office or store in the world devoted wholly to the 
sale of radio apparatus to the public. 

De Forest and his assistants developed the principles 
of feed-back in 1912. These principles were applied to 
build a "squawk-a-phone," which de Forest patented in 
1915 and licensed to the Wurlitzer Company. The idea 
was the basic principle on which the panorchestral in
strument, the Hammond "Novachord," was subsequently 
developed. The Novachord contains 163 tubes as tone 
generators and amplifiers, of which 158 are descended 
from the Audion. 

In 1916 the Army aviation service ordered wireless 
sets, the first radio-telephone sets ever installed in an 
airplane. Also in that year the first election results were 
reported by radio. 

WWJ, the first commercial radio station to broadcast 
regular daily programs, began operation on August 20, 
1920. The transmitter used was developed by de Forest. 

Then de Forest turned his attention to talking pictures. 
The July 9, 1921 entry of his diary reads: "Today I made 
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my first 'talking movie' picture-of myself, very hot and 
somewhat flurried; talked too loud, and the photography 
was poor, due to white "back drop" and bad placing of 
the light. But it was at least made, despite all jinxes and 
hoodoos-two months behind schedule, and after two 
years of hard work in preparation-a definite promise of 
great things to come." 

Things did come. On April 12, 1923, the genuine be
ginning of commercial sound-on-film and the talking pic
ture. In 1924, "Retribution" was produced by Arthur 
Donaldson, the first genuine talking motion picture. Then 
in 1925 the first technicolor talking film. was distributed. 

De Forest's work was varied; he obtained nearly 300 
patents covering space telegraphy ( 1907), endless film 
arrangements ( 1921), loud speakers ( 1925), microphones 
( 1931), television reception and projection ( 1935), radar 
( 1941), aircraft speed and course indicators ( 1945), 
methods of determining absolute altitude ( 1947), color 
television ( 1948), high-voltage generators ( 1949), and 
variable capacitors ( 1949). Nearly all of the inventions 
covered by these patents resulted from the development 
of the three-electrode vacuum tube in 1907. 

De Forest, in retrospect, outlines some of the vast 
implications of the most important event in the history of 
electronics; the applications of his missing link for hu
manity, the Audion, the three-electrode vacuum tube. 
"Had I been gifted with clairvoyance, I could have seen 
in my little Audion a tiny acorn from which in time 
would grow a mighty oak with branches spreading to the 
farthest corners of the earth and even into the vastness 
of interstellar space. From its trunk radiates worldwide 
communication by voice and code. Its leaves vibrate to 
the finest music that man has ever composed." 

"From its loft foliage straight radials reach through 
the darkened skies to guide the aviator safely to his goal. 
Like homing pigeons to its boughs come back its radar 
and sonar echoes to tell him, and sailors far at sea, their 
sure direction and most safe distance from mountain, 
rock, or shoal. Man has even fashioned great boughs 
of this tree into strange shaped weapons, mighty codgels 
with which to fight wars and direct rockets, robot planes, 
and other death-dealing missiles to their targets. In ev
ery hospital and doctors' office healing waves are radiated 
to the sick from its potent fruit. 

"Already the thermionic tube is at work in a thousand 
industries. It will enter thousands more. Electronic de
vices control highspeed wrapping of packages, delicately 
fill bottles to the proper level, remove slate from coal at 
the mines, level elevators, open doors, detect smoke and 
fumes, measure vibrations and thickness. In uncounted 
factories electronic energy heats, welds, cements, selects, 
and counts; saving man from limitless hours of tedious 
toil. A hundred technical institutes devote their resources 
to research and study in electronics .... " 

Lee de Forest is certainly the father of radio; indeed 
he might be called the father of modern electronics. (] 

BIBLIOGRAPHY 

lee de Forest. Father of Radio, (Wilcox and Fol
lett Co.: Chicago, 1950). 

Georgette Carneal. A Conqueror of Space, (Hor
ace liveright: New York, 1930). 

27 



utomotive Safety . a • 

A Telephone Interview with James J. Ryan 

by JoAnn Werner, Article Editor 

The author, a retired professor of mechanical engineering at Min
nesota, has through his years of extensive research and writing be
come a nationally known expert in matters of automotive safety. 
Much of his research was use~ by his colleague, Ralph Nader, in 
the writing of Nader's controversial book .. Unsafe at Any Speed." 

J. Werner: Hello, Professor Ryan. 
Perhaps you might be interested in 
preparing an article for the M innesotq 
Technolog on the safety of seat belts. 
We understand you are in retirement. 

J. Ryan: 1 would be very glad to 
write such an article. However, I 
have retired due to the physical infir
mities brought on by. a rheumatic 
heart, and I mn not too energetic. 
Sitting straight and holding my hands 
up to type is sort of a strain, but I 
have a new IBM Selectric typewriter, 
and if I can keep my eye off the ball, 
perhaps I can write a few pages a 
day. What would be the specific sub
ject? 

J. Werner: It might be that you 
could tell us about the evolution of 
auto safety, as you have observed it 
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from your crash studies, and the re
sults that have been achieved at the 
moment, especially with regard to 
seat belts. 

J. Ryan: Have you read Mr. Ralph 
Nader's book, "Unsafe at Any Speed", 
which tells about 'The Designed-in 
Dangers of the American Automobile'? 

J. Werner: I guess it is a 'Best Sell
er', but I haven't put too much time 
on it. 

J. Ryan: Ralph Nader has explained 
quite completely the role of the auto
mobile in killing and maiming after 
the accident has been caused. He 
also has explained that the many agen
cies, whose name indicates an interest 
in auto safety, are merely fronting for 
the automobile manufacturers in blam-

ing the driver, but never the car. Cars 
should crash safely! You may say that 
a drunk that crashes doesn't deserve 
protection; but how about. you and 
your family into whom he runs? 
Wouldn't you want protection? Some 
people have accidents no matter what 
(it could happen to any of us), but 
why should people in. such circum'" 
stances die, or even get hurt? The 
polio victim is not blamed for catch
ing· the disease; rather, if he has been 
immunized, ·he will. not catch it even 
on exposure. So should it be with 
crashing cars! 

J. Werner: Is there such a thing as 
a crashing car that will not hurt its 
passengers? 

J. Ryan: Yes, there is such a car. 
The 1959 Plymouth sedan that was on 
display at the Southdale Shopping 
Center during Engineer's Week, Feb
ruary 20-25, 1967 would allow no in
juries at all for a 30 MPH impact into 
a rigid wall. The car was developed 
by the Automotive Safety Research 
Project under my direction in Mechan
ical Engineering at the University of 
Minnesota on Graduate School, U. S. 
Air Force, and U. S. Public Health 
Service Grant-in-Aid Contracts be
tween 1949 and 1963. 

MINNESOTA TECHNOLOG 



J. Werner: How do you know it will 
not cause injuries on impact at that 
speed? 

J. Ryan: We crashed it twice at 
that speed, and the same force was 
exerted on the seat belts as on a 
human Cart crash at 25 MPH, the 
Cart in the M.E. basement being more 
rigid than an automobile. 

J. Werner: Who rode the Cart into 
the wall? 

J. Ryan: I made a few rides myself 
at first, but Peter A. Schoeck (Ph.D'.) 
rode the cart for several runs, leading 
up to the 25 MPH impact. His med
ical friends tried for over a year to 
find something wrong with him as a 
result of the ride, but he had no in
juries whatever. 

J. Werner: Could you tell me how 
effective seat belts are? 

J. Ryan: Seat belts really do not 
help too much in present automobiles; 
they keep the passengers from. falling 
out and rattling around when the car 
leaves the road. 

J. Werner: Do you mean to say that 
seat belts are no good? 

J. Ryan: They are much more effec
tive when they are in a package. 
That means the cars have to be re
designed to accomodate the engineer
ing requirements for a safe crash with 
seat belts. Thus the present cars with 
seat belts are really not saving many 
lives. 

J. Werner: Are seat belts of any 
use? 

J. Ryan: Certainly they are useful
for without seat belts we would have 
no chance of riding safely in automo
biles. They are used on the auto race 
track, for rough air in planes, for 
holding babies in high-chairs, and for 
rides on the roller-coaster and the 
whirly-gig at fairs and amusement 
parks. 

J. Werner: What is the "Package" 
you spoke of? 

J. Ryan: Seat belts are an acceptible 
means of restraining passengers in 
automobiles; that is, people will put 
up with them. In order to make them 
work, the body of the person is con
sidered a mass on an elastic spring. 
The car crash initiates a pull on the 
seat belt, and the sinisordal force of 
the seat belt is transmitted to the pel
vis bones-the strongest part of the 
body. By programming the decelera
tion of the vehicle through the use of 
hydraulic shock-absorbing bumpers, 
with the maximum force occurring at 
the beginning of the impact, all the 
energy is absorbed by the car bumpers 
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with little elastic rebound. This con
dition of force cuts the pull on the 
seat belt to one-half that due to the 
present front-end bending of cars. The 
first inch of travel of the bumpers 
supplies high pressure fluid to tighten 
up the seat belts by four inches on 
each side, establishing an initial force 
on the body while taking out the slack, 
and holding the person in proper po
sition against the back of the seat to 
require the least space upon rotation 
forward. For the driver, the wheel 
rim moves out of the way, and the 
center post ( steering shaft) has a 
large 9 in. diameter pad for the chest 
to rest upon while decelerating with 
an hydraulic piston. The dash is re
cessed so the passenger beside the 
driver will not strike anythong with 
his head when he rotates forward. 
Further, the cylinders which tighten 
the seat belts release with the reduc
tion of pressure in the hydraulic 
bumpers, and tend to eliminate the 
spring-back of the elastic seat belts. 
The whole engineering package re
duces the forces on the body to one
quarter of those on the seat belts of 
our present cars. We believe this is 
a substantial amount, and very desir
able. It also prevents the steering as
sembly from injuring the body, and 
the dash and windshield from injuring 
the head. 

J. Werner: If you have proven these 
things by human tests, why have they 
not been applied in the construction 
of cars? 

J. Ryan: I am in a proper position 
to answer this question! I am a mem
ber of the Society of Automotive En
gineers' ( SAE) Passenger Car Bumper 
Committee. During the past year, 
they have decided that a twenty-inch 
height for the bumper might he sat
isfactmy, and have recommended it 
to the Automotive Council for final 
approval. They have also decided 
upon the design of bumpers to pre
vent injury to the lights and metal 
work of the car fur a two mile-per
hour impact sustained in parking. This 
is the official criterion of the Automo
tive Manufacturers Association for the 
use of a bumper! When asked by the 
General Services Administration of the 
Government about higher speed crash
es, the chairman of the committee 
said they only contemplated protec
tion during parking. I made quite a 
fuss about this, but they still kept me 
on the committee. The committee 
met at the University in June 1966 to 
see my documentary £1m "Packaging 

Peter Schoeck rides the "human 
cart" in a simulation of an auto
mobile crashing into a rigid wall 
at 30 MPH. The top photo was 
taken the instant of impact, the 
remaining three at 0.06 second in
tervals. 
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People, for Automotive Safety," and 
my 1959 Plymouth Safety Car. I also 
furnished the members with general 
engineering data relative to the design 
and the tests. However, since there 
appears to be no other way, from my 
experience and tests, to engineer con
trolled deceleration and proper pas
senger restraint into an automotive 
vehicle, pressure from the govern
ment must bring about this construc
tion in the future. You cannot keep 
killing 25,000 or more people each 
year in forward crashes when there 
is a proven engineering remedy. 

J. Werner: What other course is 

of automobile loading. The sides of 
the car must be reinforced at that 
height, by vertical or horizontal string
ers, so that no penetration of the pas
senger compartment can occur with 
high-speed impacts from any angle. 

J. Werner: What about the pas
senger being thrown against the sides 
of the car? 

J. Ryan: The inside of the car must 
be padded to at least the equivalent 
of two sheep-skin coats wherever vital 
parts of the body might strike when 
properly held in place by the seat belt. 
This may mean a slight change in the 
interior arrangement of the car to 

The author's 1959 Plymouth sedan equipped with hydraulic bumper 
and other safety features of the author's invention. 

there to bring about these design 
changes? 

J. Ryan: The other course is for 
every potential car buyer to postpone 
the purchase of a car until the neces
sary steps in construction have been 
taken to prevent injury on impact; at 
least incorporating these known de
sign improvements. If the present cars 
do not sell, the plants might as well 
be shut down for a redesign to pro
duce cars that will be safe. As the 
older cars become obsolete, the man
ufacturers will have a compensating 
market. 

J. Werner: What other things are 
required in automotive construction 
as part of your package? 

J. Ryan: It is necessary that for a 
bumper height of twenty inches, the 
bumpers be wide enough to match, 
both front and rear, for all conditions 
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allow well-supported padable surfaces 
in the necessary places. 

J. Werner: Why is it that many 
people do not wear the seat belts they 
have available? 

J. Ryan: They are objectionable be
cause they hold the wearer tightly in 
the seat, are easily soiled, and are 
hard to fasten and adjust properly. 
To overcome these difficulties, I in
vented and designed a seat belt that 
is loose on the body, and allows one 
to move about or get in the pockets 
without restraint. They also retract to 
the rear of the seat· where they are 
easily retreived and fastened, and they 
are enclosed so they may be kept 
clean. When an impact occurs, or the 
belts are pulled quickly, they lock the 
retracting mechanism, and securely 
hold the belt. If the bumper is driven 
backwards due to impact contact, the 

seat belts are drawn back to take out 
the slack and tighten them. In this 
manner they effectively fit into the 
package. However, unless they are 
1nade so attractive to use that they 
will never he forgotten, the other parts 
of the package might as well be for
gotten, too. The invention was patent
ed and assigned to the University. I 
spent several thousand dollars having 
an outside company of engineers per
fect it for production, but that money 
may be recovered from University 
royalties if the idea is ever used. 

J. Werner: How could it be made 
certain that people would wear the 
belts? 

J. Ryan: Electronic monitoring de
vices would indicate if all occupied lo
cations were properly belted, and a 
horn would blow if a belt became un
fastened. It would be i1npossible to 
ride without being properly held by 
the seat belt. 

J. Werner: Why is it so important 
to you that people may crash safely 
in cars? 

J. Ryan: It is the engineer's per
sonal responsibility to build things 
that are safe in the hands of the user, 
and if he produces a product in an 
obviously incompetent manner, it is 
necessary that the design be corrected. 
We have shown, for instance, that 
automobiles can be made crash
worthy, and it is incumbent upon the 
automotive engineer to build cars us
ing this information. 

J. Werner: How did you get in
volved with Congress? 

J. Ryan: I talked loudly about driv
ing into the wall safely at twenty 
miles per hour in Alamogordo, N. M., 
on November 13, 1957, and wrote ar
ticles and gave speeches at about the 
same time that legislative people be
gan to take an interest in it. I, and 
many others, appeared at the Public 
Hearings, Congress of the United 
States, House of Representatives, 
Committee on Interstate and Foreign 
Commerce, SUBCOMMITTEE ON 
HEALTH AND SAFETY, H.R. 1341, 
(Roberts, Ala. )-Motor Vehicle Safe
ty Bills, on July 7, 1959. This was the 
beginning of the Congressional de
bates which ended with the new 
Transportation Department and the 
National Traffic Safety Agency, 
charged with developing and enforc
ing the Highway and Vehicle Safety 
Laws, S. 3005 and S. 3052, that were 
unaminously passed by Congress in 
1966. 

J. Werner: How· have the auto 
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safety requirements fared so far? 
J. Ryan. The new Transportation 

Department, with Alan Boyd as Sec
retary (Cabinet post), has William 
Haddon, Jr., M.D., as Director of the 
National Traffic Safety Agency. The 
final safety requirements, set for the 
fall of 1967 ( 1968 model cars) are 
even less than those of the General 
Services Administration charged with 
setting standards for Federal car puT
chases for the coming year; thus the 
superficial changes which were agree
able to the automobile manufacturing 
companies will result in no savings of 
life or injuTy from the present. 

J. Werner: I guess that that means 
that very little will be done about it. 

J. Ryan: Not at all! Many engineers, 
lawyers, doctocrs, federal and local leg
islators and lots of other people 
are aware of the insidious danger of 
automobiles in their present state. 
About a dozen experts, representing 
the above groups, have formed a com
mittee to review the safety require
ments established by the Federal 
agencies, and to evaluate them with 
regard to their effectiveness. They will 
be independent of the Federal Serv
ices and the Automobile Manufactur
ers, and will represent only the gen-

eral public,-that is, the consumer. 
I am on this committee as an hon
orary member. They will publicize 
their findings, and recommend pro
cedures what should result in form
ing 'guide lines' for the safe construc
tion of automobiles. It is believed that 
the people and their representatives 
in Congress desire to travel on the 
highways with as much safety as pos
sible, and they are willing to accept 
the new technology to accomplish this 
end. 

J. Werner: Will the safety changes 
make the cars cost more? 

J. Ryan: The cars should cost no 
more. Many safety options that had a 
high price tag are now built-in during 
manufacture, and thus add very little 
to the selling price. Of course, cars 
are sold by the pound in the same 
manner as any other manufactured 
product. A Chevrolet sells for about 
75 cents per pound, and a Cadillac for 
about 125 cents per pound, relatively, 
no matter what they are made of. And 
the new construction will actually give 
the designers a break, and they will 
end up with a further savings due to 
safety. Automotive engineers are a 
cost-conscious lot! We hope they will 
become SAFETY conscious, too. 
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J. Werner: What would be your ad
vice to student engineers? 

J. Ryan: My advice would be to 
design and build any products with 
which they are associated in the spir
it of the professional engineer;-that 
is, the safety of the public, and the 
welfare of mankind must have first 
priority. During the last twenty years 
of my teaching, however, although the 
students had the best intentions upon 
graduation, whenever I questioned 
them about safety afterwards, they 
always said, "Jim, we have to eat!" 
You can see for yourself what this has 
led to. Perhaps someday they will be 
professional! 

J. Werner: How would you sum up 
your interpretation as presented here? 

J. Ryan: I would say, in the few 
seconds just before YOU crash into a 
bridge abuttment, a tree, or another 
car head-on, it would be awfully nice 
to have a great big hand reach out 
and STOP you, suddenly, but without 
injury. That is what we hope to ac
complish! 

J. Werner: Thank you very much, 
Professor Ryan, for taking up all this 
time. We hope your health improves, 
and we will see you soon. Good
bye. [J 
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Really Built 
A full-scale engineering mock-up of the new Boeing 

Model 7 47 superjet provides a preview of the shape of 
things to come in the commercial airliner field. The 
wood-and-metal replica, near completion in the mock-up 
shop of Boeing's Commercial Airplane Division at Ren
ton, Washington, will be used by engineers and manu
facturing personnel for designing and developing details 

of the production airplanes. In January, 1967, the 228-
foot mock-up fuselage will be disassembled and shipped 
in sections to Boeing's new manufactming plant near 
Everett, Washington, where the 490-passenger jetliners 
will be built. There the engineering mock-up will be 
reassembled and its 63-foot-high tail will be added. To 
date, 10 of the world's airlines have announced orders 
for 81 of the superjets. The first production airplane 
is scheduled to roll out of the Everett final assembly 
line in the fall of 1968. 

Phony-ms 
A speech recognition system has recently been de

veloped. The function of the system is to identify basic 
parts of speech called phonemes by means of electronic 
circuits that operate like living nerve cells. The de
veloper claims that the system presently recognizes 28 
of 40 phonemes in English, which are typed out by an 
electric typewriter in phonetic symbol form similar to 
word pronunciation symbols in a dictionary. Recogni
tion is accomplished by abstracting regions of increas
ing and decreasing energy from the phoneme; these 
frequency-energy relationships, varying with time, are 
largely independent of individual inflections and accents. 

The next step in research will be the recognition of 
words in continuous or conversational speech. Ulti-

mat ely, the system is expected to lead to such develop
ments as voice control or telephone dialing, program
ming computers by voice command, and automatic 
translation of speech messages. 

Your Yttrium Hot? 
A space-age ceramic material as transparent as glass

but which can withstand temperatures more than twice 
as high-was announced by General Electric scientists. 

This transparent ceramic has a melting point in excess 
of 4,000° Fahrenheit, while glasses soften at temperatures 
ranging from about 2,000°F. to 2,600° F., Drs. Richard 
C. Anderson and Paul J. Jorgensen reported at a meeting 
here of the American Ceramic Society. 

G-E's revolutionary ceramic is made primarily from 
yttrium oxide, an opaque white powder, and has been 
named "Yttralox" ceramic. In experiments at the Gen
eral Electric Hesearch and Development Center at Sche
nectady, New York, the material has demonstrated an 
exceptional transparency to visible and infrared light. 

The starting material for Yttralox ceramic is a powder 
consisting of yttrium oxide mixed with a small amount of 
thoria. The powder is pressed into the desired shape, 
then fired at temperatures in the neighborhood of 4,000° 
F. This heat treatment removes the microscopically small 
pores, or "bubbles," from between the powder particles. 
Such pores scatter light and account for the opacity of 
conventional ceramics. 

The end result of this heat treatment-called "sinter
ing''-is a polycrystalline material with (when polished) 
the transparency of glass. 

Stacked Model 
\V or king with extremely thin films of tin deposited on 

a glass slide, a General Electric scientist has built and 
operated a laboratory model of a direct current (D-C) 
transformer-long considered an "unachievable" scientific 

~~. ' 

The device is a result of research on superconducting 
materials-metals and alloys that have zero electrical 
resistance and unique magnetic properties at very low 
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temperatures, Dr. I var Cia ever reported at a meeting of 
the American Physical Society. 

The General Electric physicist disclosed that his D-C 
transformer-which can convert a direct current input 
into a larged or smaller direct current output-has been 
operated at very low voltages and currents, with an 
efficiency of about ten per cent. 

The conventional A-C transformer has long been a 
familiar sight on electrical power poles and inside radio 
and television sets. Such A-C transformers consist basi
cally of two separate wire coils placed near one another. 
When an alternating current is passed through one coil 
(the primary), a changing magnetic field is produced
one in which the magnetic lines of force h·avel first in 
one direction and then in the opposite direction. This 
changing field induces an alternating current in the sec
ond coil (the secondary). 

These conventional A-C transformers are unable to 
transform direct current-which, in materials with con
ventional magnetic properties, sets up an unchanging 
magnetic field. 

In General Electric's new D-C transformer, the primary 
and the secondary are made of thin tin films, which 
belong to a family of Type II superconductors. When an 

ordinary superconductor is placed in a magnetic field, the 
metal excludes the magnetic lines of force. Type II super
conductors, on the other hand, can be penetrated by a 
magnetic field-but only in so-called "flux spots." 

When a direct current is passed through the tin prima
ry, the magnetic flux spots begin to move in one direc
tion relative to the film. In the D-C transformer, these 
flux spots also penetrate and move through the adjacent 
secondary film. As a result of this moving (and hence 
changing) magnetic field, a direct current is induced in 
the secondary film. 

The magnetic field fluctuations produced by the prima
ry of the D-C transformer exist only very close to the 
film. Thus, the secondary film must be placed no more 
than about .000001 inch away from the primary film. In 
Dr. Giaever's experimental devices, the primary and sec
ondary films-each only approximately 1000 angstroms 
thick-are separated by an even thinner film of silicon 
oxide, an insulating material, only about 100 angstroms 
thick. 
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By placing a number of secondary films in series in the 
D-C transformer, it is possible to develop a secondary 
voltage many times higher than the primary voltage. 
Similarly, by placing a number of primary films in series, 
the output voltage can be "stepped down" below the 
input voltage. 

Hey, Let's Twist 
Flexible, jacketed glass fibers for light transmission in 

single lengths up to 10,000 feet are available from Corn
ing Glass Works. The fibers are jacketed in tough plastic 

for ease in handling and for use in automated processing 
equipment. Corning flexible glass fibers can be twisted 
and flexed without interruption of light transmission. 
Applications for high temperature resistant glass fibers 
include transmission of remote light or optical data in 
instrumentation, processing, inspection, and illumination 
systems. Initial selling price is 10 cents per foot in quan
ties of 50,000 feet. As volume increases, the price will 
fa1l to five cents or less per foot, depending on quantity 
and specifications. 

As frequently as Possible 
Scientists at the Westinghouse Research Laboratories 

have a new method for switching large blocks of electric 
power-with the invisible light from a laser no larger 
than the head of a pin. 

The device for doing this is called a LASS for Light
Activated Silicon Switch. 

The LASS is related to a conventional solid-state power 
switch known as a thyristor, or silicon-controlled rectifer. 
A thyristor, however, is turned on, or fired, by means of 
a sharp pulse of electric current applied to a control 
electrode, or "gate," and not by a beam of light. 

Thyristors are widely used in electronic circuitry for 
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changing a.c. to d.c., for changing the frequency of a.c., 
for control of electrical machinery and for all kinds of 
heavy-duty switching service. 

The conventional thyristor, however, has two limita-

tions which the new Westinghouse device was specifically 
conceived and developed to overcome: 

-danger of damage to the device from the initial 
surge of current through it at turn-on; 

-difficulty in firing a series of units all at the same 
instant in time. 

The new Westinghouse research approach to these 
problems is to use a beam of infrared light instead of 
electrical firing. The technique: 

-simplifies the thyristor by eliminating the gating 
electrode, thus changing the three-terminal device 
into a two-terminal LASS; 

-isolates the switch electrically from its firing source 
and simplifies the firing circuitry; 

-allows faster-rising surges of current at tum-on of the 
switch without danger to it; and 

-fires a stack of switches at the same instant simply 
by piping to each a simultaneous pulse of light. 

Hot Ice 
The hardest material known-diamond-has turned 

out to be the world's most versatile "thermometer." 
General Electric scientists and engineers have devel

oped a unique temperature sensor, built around a special 
diamond crystal, that can operate over an unprecedented 
range extending all the way from minus 325° Fahrenheit 
(where many gases liquefy) to plus 1200° F. (where 
metals glow red hot) . 

The new sensor marks one of the few applications for 
diamond that does not take advantage of the materiaf s 
exceptional hardness. This property has long accounted 
for diamond's traditional usefuless in cutting, grinding, 
and polishing tools for industry. 

The G-E temperature sensor is a member of a family 
of devices called thermistors. The heart of the sensor is 
a special man-made diamond that has an electrical 
conductivity in the semiconducting range (intermediate 
between that of metals and insulators). As the tempera
ture rises (or falls), the diamond's electrical resistance 
decreases (or increases) in a known manner. 

The new G-E thermistor consists basically of two 
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"read-out" wires attached to a semiconducting Man-Made 
diamond. 

The wires are sealed to the diamond by a glass bead
the size of a baby pea-which covers all of the diamond 
and the tips of the wires. 

In addition to its extremely wide temperature range, 
the new thermistor has demonstrated excellent long-term 
stability and repeatability. It also offers fast response to 
temperature changes-since the diamond sensing element 
is small and has a high thermal conductivity. In addi
tion, it is small, rugged, hermetically sealed, and corro
sion resistant. 

Because of its small and uniform size, the G-E thermis
tor is ideally suited for either probes or permanent instal
lation, and it can be used in almost any fluid medium. 
Major applications are foreseen in temperature measure
ment, in sensing and control equipment of the industrial 
and consumer types, and in temperature control systems 
used in aerospace and many other fields. 

Semiconducting diamond is extremely rare in nature, 
and accounts for less than one per cent of natural 
diamond (including the famous Hope Diamond). But it 
can be grown at will using a high temperature, ultrahigh
pressure process discovered at the Research and Devel
opment Center. 

The starting 1naterial for Man-Made diamond is 
graphite, an ordinary form of carbon worth only pennies 
per pound. To convert graphite into diamond, which is 

worth many thousands of dollars per pound for industrial 
uses, the carbon atoms in the graphite must be com
pressed into a tighter atomic arrangement. 

The transformation of graphite into diamond may be 
accomplished by the action of a molten metal catalyst 
and the simultaneous application of pressures of about 
one million pounds per square inch and temperatures 
above 2,000°F. (Without the metal catalyst, the process 
requires pressures as high as. three million pounds per 
square inch and temperatures above 9,000°F.) 

MINNESOTA TECHNOLOG 



lnstru 

March, 1967 

Life 

Why is the INSTRUMENTS & LIFE SuPPORT DIVISION 

OF THE BENDIX CORPORATION interested in the science 
associated with a made-up word stemming from the Greek 
word "Cryo," meaning "Icy Cold," and "Genies" from the 
same root as "Generate"? 

1. To study the property changes of material at ultra 
low temperatures. The most obvious change being state 
(gas, liquid, solid) with accompanying changes in me
chanical and electrical properties. 

2. To explore new and useful applications of the new 
properties discovered. 

3. To provide manufactured products for its customers 
1n the aerospace industry, utilizing the properties and phe
nomena associated with these low temperatures. 

These are some of the reasons BENDIX selected the study 
of cryogenics as part of its engineering program. How
ever, cryogenics does not tell the complete story of engi
neering, research and development at the division. 

INSTRUMENT & LIFE SuPPORT DIVISION is engaged in the 
development and manufacture of precision flight instru
ments, oxygen systems, fuel measuring systems, propellant 
control systems, and ultrasonic cleaning and decontami
nation equipment. 

Find out more about engineering opportunities before and 
after graduation by contacting your placement office for 
a campus interview or by returning the coupon below. 

~~~~~~~~~~~~~-------, 
I BENDIX INSTRUMENTS & LIFE SUPPORT DIVISION I 
I Davenport, Iowa 52808 I 
I Name I 
I I 
1 Class Degree Expected 1 
I Address I 
I I 
I City I 
I State I 

~-------------------~ 

u ort 
IIIli IIIli IIIli 

IVISIOn 
BENDIX CORPORATION· DAVENPORT, IOWA 

An Equal Opportunity Employer 
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Introduction: Yes, this month, back by popular request, 
is another Log's Log action insert. A,ctually we only 
got one request, and that was written on the back o.f 
an Elmer Valo bubble gum card (you can't hardly get 
them anymore). Another reason for presenting the 
action insert is that our first attempt turned out so 
well. We hate to brag but we did receive the Tower 
of Pisa Award for Slanted Reporting. In this action 
insert we are presenting an in-depth survey of the 
records of the world. This report culminates years of 
research by the Log's log. If the truth be known your 
Log's Log has ascertained, by actual eyewitness ac
count, the validity of each and every world's record 
which appears in the action insert. But before you get 
at the Log's Log's action insert, just a reminder. Don't 
forget to read the other junk-er ah, the rest of this 
month's thrill-packed Log's Log. 

()(J f 
The art of thinking, it really isn't much of a science, 

has been applied more or less successfully through
out history. The way has been littered with such no
tions as: massive retaliation, Edsels, the 1000 year 
Reich, Lyndon Johnson's third term, Sugar Hills and 
thalidomide. No culture is without its lapses. 

A prime example of improper noodle using belongs 
to the State Housing Authority in the Peoples Repub
lic of Bulgaria. There was apparently a lack of money 
in the Housing Authority's Budget and so they were 
looking for ways to trim the cost of their building pro
gram. It was decided that elevators for apartment 
houses would be sacrificed. But this led to another 
problem. Nobody, not even a Bulgarian peasant, is 
going to walk up 22 stories to get to his co-operative, 
sub-let, two room apartment. It was then decided 
that no apartment building in t~e coun!ry wo~ld be 
over 5 stories tall. The reasonmg behmd th1s was 
that a Bulgarian apartment dweller would walk up 5 
floors but could not be expected to walk up 6 floors. 
That is one way out of this dilemma. But wouldn~t 
the Bulgarian apartment dweller walk up 22 floors 1f 
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his apartment had plumbing that worked, paint on the 
walls more than two rooms (for a family of 4), up-to
date 'heating and ventilation and plaster that did~'t 
crack? Apparently it never crossed the commumst 
bureaucratic mind. But then what ever does? 

any etu s 
The returns are just now trickling in concerning the 

1964 Presidential election. There were 14 parties that 
nominated candidates for President in at least one 
state. Besides the Democrats there were 13 minor 
parties in 1964. The most well-known was the Repub
lican party. But I'm sure you know all about them. Of 
the remaining twelve, six are worthy of further men
tion here. 

First there was the Constitution Party. They cam
paigned against the Civil Rights Act, the U.N., fluori
dation and polio vaccine. Their nominee was Joseph 
B. Lightburn, a W. Va. storekeeper who was on the 
ballot only in Texas. Running against Pres. Johnson, 
his slogan was: "All the Way with J.B.L.~' Next there 
was the Universal party and true to the1r name they 
amassed the grand total of 19 votes. Then there was 
the Prohibition party whose symbol is the camel. This 
was chosen because, "the camel can go for a long 
time without a drink." We cannot forget the Best 
Party (that's the name of the party, the Best Party) 
and its founder Mrs. Yette Bronstein. It seems she ran 
for president because none of her opponents supported 
national bingo. The National Tax Saver's Party advo
cated a $3000/person deduction from the inc<?me ta_x. 
Their candidate for Pres., D.X.P. Short, campaigned m 
a Santa Claus suit. Finally there was the Theocratic 
Party (of Alabama). Their nominee ran around all the 
county courthouses in Alabama three times. He felt 
that if there was any evil inside, the buildings would 
fall down. You will be happy to learn that there is no 
evil in Alabama. 

Lest you think that the U.S. has a monopoly on 
lunacy a quick glance at the multi-party system of the 

(Many ... Continued on Page 38) 
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Joe: Good evening from World Record Central. We're 
reporting on actual true world's records. We are plac
ing special emphasis on the weird, the different, the 
unique, the weird, the unique and also the different. 
Our first collection of world records has to do with the 
human condition. For example, did you know that 
the largest kidney stone ever taken from a human 
being weighed 13 lbs. 14 ozs.? 
Dave: Yes, I did; I also know that the highest dry air 
temperature ever endured by a naked man was 400° F. 
Speaking of naked men, did you know that the Fore 
tribe of New Guinea is susceptible to the world's rar
est disease, Kuru (laughing sickness). This disease 
afflicts only the Fore tribe and is 100% fatal. 
Joe: Sounds like sick humor to me. I am reminded 
of the world's heaviest man. He weighed 1069 lbs. 
when he died in 1958. They buried him in a piano 
crate measuring 7'x4'x4'. His coffin also holds the 
record for causing the most multiple hernias in a 
single afternoon. Now, here is one for all you future 
dirty old men. Do you know who has the world's largest 
bustline? 
Dave: Jayne Mansfield? Carol Doda? Ursula Andress? 
Spring Byington? 
Joe: No, the Statue of Uberty. 
Dave: I'll bet you made that one up. I can't stomach 
smart-aleck freshmen. Interestingly enough, stomachs 
are our next topic of interest. For example, Georges 
Grogn iet holds the record of having eaten 56"· raw eggs 
in two minutes. Meanwhile P. C. Clive Bean was de
vouring forty bananas in the record time of forty min
utes. A little way down the street Akim Akintola ate 
thirty bags of potato chips in 29 minutes 50 seconds 
without a drink. Probably the most interesting gastro
nomical record is held by Jan McClelland who out 
away 200 prunes in 12 minutes. Mr. McClelland then 
proceeded to set a new, unofficial, record for the 100 
yard dash. 
Joe: Sounds like a fraternity prank to me. Speaking 
of fraternities, did you know the most alcoholic bev
erage known to man is 194 proof rum (97% alcohol). 
The strongest sold commercially are 172 proof rums. 
Somewhat along the same lines, the quickest poison 
known is the barbiturate, thiopentone which will cool 
the hottest of bods in 1 to 2 seconds. On the subject 
of short periods of time, did you know that the world's 
shortest war lasted only 38 minutes. It consisted of a 
naval bombardment by the British battle fleet on the 
palace of the Sultan of Zanzibar? 
Dave: Certainly I knew that. We turn now to the world 
of science for three interesting tidbits. First, the quiet
est place in the world is the "dead room" of the Bell 
Laboratories which eliminates 99.98% of reflected 
sound. Science is also responsible for the world's 
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At:. Oil 11rt-

costliest punctuation error. In 1962 the omission of a 
hyphen from the directions sent to an $18 million Venus 
probe necessitated its destruction. Finally, by using 
a thermally controlled diamond-knifed microtome, Dr. 
Fernando Moran sliced the thinnest cut to date 
(1/50,000 of an inch). His two jacks lost to a full 
house. 
Joe: Sounds like a lot of bull to me. For the record 
the largest bull ever slung was slung by James Dick 
who paid $176,000 for a stud bull who then proceeded 
to fail a fertility test. That was a real pain for Mr. 
Dick. Speaking of pain the most prolific murderer in 
criminal history, Herman Mudgett, killed 150 young 
women whom he lured into his Chicago mansion. 
Mudgett was arrested and tried for murder in Cook 
County magistrate's court and found guilty on 12 
counts. After a stern reprimand he was released be
cause it was only his first offense. This brings to mind 
the world's largest bribe which was offered to Judge 
Crater of the Cook County magistrate's court. The 
world's second largest bribe ($84 million) was offered 
to the Sultan of Abu Dhabi by a Saudi Arabian official 
to gain oil concessions in disputed territory. While on 
the subject of money, AI Caoone pulled in the world's 
largest gross income of $105 million (in 1927). 
Next ... 
Dave: You're getting pretty long-winded. In fact, al
most long enough to break the record for the longest 
sermon. It was delivered by Clinton Locy and lasted 
48 hours and 18 minutes. A. congreg'3tion of eight was 
on hand at the end. He had them rolling in the aisles. 
Speaking of rolling, the record distance for a woman 
to throw a two oound rolling pin is 135 feet, 8 inches. 
If any of you big spenders out there really want to im
press your date, you might buv her the world's most 
expensive perfume. "Adoration." "Adoration" is manu
factured bv Nina Omar of Cadiz, Spain, and retails in 
the U. S. for $185 the half ounce. That might make 
you a bit dizzv. but think of Paul Anderson. He holds 
the world's record for 303 consecutive rollercoaster 
rides (from July 31 to 2: J 5 A.M. on August 1). Paul 
also holds the record for continuous barfing (from 
2:16A.M. on August 1 to midniszht, August 6". 
Joe: Kinda makes a person glad he doesn't drink any
thing stronger than rum. 
Dave: The world's fastest psvchiatrist was Dr. Elbert 
L Weiner. Before his retirement, he dealt with uo to 
50 patients a day in four treatment rooms. He relied 
heavilv on narco-analysis, muscle relaxants. and elec
~ro-shock treatments. In December. 1961, he was 
found guilty on twelvA counts of manslaughter for 
using unsterilized needles. That pretty well brings us 
to the end. And the world record for ends is ... sorry, 
but we can't print that one. 
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Fourth French Republic will change your mind. The 
role of parties (from right-wing to left-wing) reads as 
follows: Radical Conservatives, Conservative Radicals, 
Royalists, Right-Centerists, Left-Centerists, Christian 
Atheists, Christian Christians, Christian Communists, 
Neo-Communists, Democratic Communists, Socialists, 
Khrushchevite Communists, Trotskyite Communists, 
Bulganite Communists and the Stalinite Communists. 

ear olin.· 
What do the feverish minds of IT students turn to 

when they are not writing lab reports or raising 326.73 
to the 7.2 power? Feeling that this was a question of 
vital interest to educators, draft boards, and the girls 
on campus, we commissioned the task: Check out the 
Johns! 

Armed with pen, paper, and a gross of air fresheners, 
our researcher ventured forth in search of Truth, Jus
tice, and an unoccupied stall. After uncounted hours 
of toil, and a pair of very black eyes suffered when our 
researcher inadvertantly walked in on the only black 
belt karate expert in IT, we have accumulated poems, 
sketches, one liners, and the firm belief that if the 
student body of IT were allowed to write a book, it 
would cause early hardening of the arteries among 
the Mothers for a Moral Minnesota (3M). 

There are apparently four kinds of people who make 
use of the facilities of IT. A brief section is devoted 
to each of the four types. 
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The Ugly American Type 

1.) You are now sitting in the office of the Commit
tee to End the War in Vietnam. 

2.) May the Bird of Paradise do the backstroke in 
your Ma It-O-Mea I. 

3.) Mel Jass is the world's greatest announcer. 

The Intellectuals and Poets 

1.) Whatever happens we have got 
The atom bomb and they have not. 

2.) A man's ambition must be small, 
To write all over a bathroom wall. 

3.) There are precisely 567,672 bumps on this wall. 
4.) Ignorance has often been quoted, 

As the cause of the lonesome wall. 
By those who only did thinking, 
And writing while on the commode. 

5.) Is your pumpkin patch sincere? 
6.) Misery is a wife, a mistress, a problem set, and a 

bank note- all overdue. 
7.) Repent, the end is near. 

The Embittered 

1.) Show your fee statement before using. 
2.) We aim to please 

you aim too, please. 
3.) (pointing to paper) Compliments of 3M abrasives 

division. 
4.) Uncle Ben and Aunt Jemima- Love on a rice 

paddy. 
5..) Knowledge is carcinogenic. 
6.) Get something original on these walls. 

The Desperate 

1.) I am a virgin. Help me. 
2.) 373-3298 anytime. 

The research involved in this special report has led 
to the following rating of the IT buildings: 

Main Engineering: vastly overrated 
Aero: best artwork 
Arch: antiseptic 
Chern Engr: least writing and lowest quality 
Exp: best all around 
Mines: no facilities 
Physics: unimaginative 
EE: crudest and smelliest 
ME: most illegible 
Chern: best writing 

(As a public service, the Log's Log wishes to an
nounce that the stalls in Aero, Exp., and Chern. will 
be pay toilets as of next week.) 

a a 
We often sit behind our desks musing as to our 

purpose. How do we justify our existence? After 
months of serious thought we arived at the conclusion 
that there must be some reason for our being here, but 
we can't think of it. So we are opening the question 
for discussion. Anyone who happens to know what it 
is should come in and tell us. Which brings us to the 
crisis of the month which is: "Our draft board just told 
us our purpose." 

March 16-31 
16-CE freshman wins Olympic 8-yd. dash against 

unbelievable odds. Unbelievable odds finishes 
second. 

18-After an unpopular 71f2 month run in the Bos
ton Vaudeville Theater, the Stamp Act Closes. 

21-8. 0. Plenty switches to BAN. 
25-Physics Bldg. burns to the ground. Thousands 

cheer. 
27-EE freshman, ex-sailmaker, canvasses the 

neighborhood. 
31-Liberace is given the Harvard Economics Club 

award for Conspicuous Consumption. 

April 1-15 
1-Winter ends. 
4-Annual Canteloupe Bounce. 
6-.... Little Orphan Annie gets eye transplant from 

Dondi. 
1QL-Comedia del 'Arte has Amateur Night. 
13-AgE's learn to use dead fish as fertilizer and to 

hold their breath a long time. 
15-lvory Tower editor says his first word, has his 

mouth washed out with soap. 

Conclusion: Casting about for a suitable ending for 
this month we thought it would be nice to close with 
a verb transitive. But you know how difficult they are 
to arrive at, so we then decided to close with a dang
ling participle. The problem with that idea was we'd 
have to go to the Amazon jungle to find a dangling 
participle and by the time we'd gotten it to the U. S., 
well, we'd have missed our deadline. It was finally 
decided to close with a misplaced modifier. We hope 
you much enjoy it very. 

MINNESOTA TECHNOLOG 
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Right now, hundreds of engineers, chem
ists, and physicists are exploring their own 
ideas at NCR. We encourage them because 
we consider idea-people as the backbone of 
technological advancement in our field of 
total business system development. 

And it works. Business Management maga
zine, in its list of "emerging ideas of 
1966," credits NCR with two out of seven: 
pioneering in laser technology for record
ing data, and development of our new PCMI 
microfilm storage system. 

Whether you're a seasoned pro, or an 
ambitious self-starter, and whatever your 
degree, if the excitement and satisfaction 
of start-to-finish idea development appeal 
to you, you'll gofarwith NCR. And so will 
your ideas. 

Here's a good idea to start with: write to 
T. F. Wade, Executive and Professional 
Placement, NCR, Dayton, Ohio 45409. 
An Equal Opportunity Employer. 

THE NATIONAL CASH REG-ISTER CO. ® 

39 



I 



Bubbling Miss March, Joan Ozark, should warm all 
you cold engineers with her 5' 2", 105 pound, 36-22-34 
figure. Last year she was both Miss Flame and the 
Snowball Queen. 

This sparkling queen is a junior at the University 
working on a double major in English literature and 
secondary education-with a teacher like that, who. 
minds English courses? Joan's minor is in speech and 
theater arts. 

Joan is a member of Alpha Chi Omega and represents 
that sorority on the Panhellenic Council. She is also a 
member of Sigma Epsilon Sigma, an honorary scholastic 
society. Joan has also served on the Union Board Coun
cil and has counseled at both Freshman camps and at 
the Dean's camp. 

Extracurricular activities which excite Joan include 
skiing (water and snow), ice skating, swimming and 
fencing-Oh yes, she loves touch football. Her position 
-quarterback. Any volunteers for fullback? . Let's try 
that T-formation again, guys! 

Photos by Wiik and Rekow 
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and anything else that :you migh:t think of~ 
The 165-year history of DuPont is a history of its 

people's ideas- ideas evolved, focused, and engineered 
into new processes, products and plants. The future 
will be the same. It all depends upon you. 

You're an individual from the first day. There is no 
formal training period. You enter professional work 
immediately. Your personal development is stimulated 
by real problems and by opportunities to continue 
your academic studies under a tuition refund program. 

You'll be in a small group, where individual 
contributions are swiftly recognized and rewarded. 
We promote from within. 

You will do significant work, in an exciting 
technical environment, with the best men in their fields, 
and with every necessary facility. 

Sign up today for an interview with the DuPont 
recruiter. Or mail the coupon for more information 
about career opportunities. These opportunities lie both 
in technical fields-Ch.E., M.E., E.E., 
I.E., Chemistry, Physics and related 
disciplines-as well as in Business 
Administration, Accounting 
and associated functions. 

March. 1967 

r-------------------------~------------~ 

E. I. duPont de Nemours & Co. (Inc.) 
Nemours Building 2500-1 
Wilmington, Delaware 19898 

Please send me the Du Pont Magazine along with 
the other magazines I have checked below. 

D Chemical Engineers at Du Pont 
D Mechanical Engineers at Du Pont 
D Engineers at Du Pont 
D Du Pont and the College Graduate 
Name _________________________________ _ 

Class, _______ Major ___ Degree expected, __ _ 

College _____________________ _ 

My address _________________ _ 

City tate ip Code __ _ 

L--------------------------------------~ 
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Tl ALSO MOVES AHEAD FAST 
IN •• a 

METALLURGICAL MATERIALS COHERENT OPTICS 

radar technology 
moves ahead fast , 
0 e e so can you e 

Microelectronic radar is a radically new kind of 
airborne radar now being developed by TI. Called MERA, 
it will operate far more reliably than the most 
advanced conventional radar and will provide new 
performance capabilities as well. The MERA concept 
profits from long experience in radar design and 
manufacture. More important, it is a creative design 
program drawing key scientific and engineering personnel 
from a number of diverse technologies including 
systems design, digital systems, semiconductor design, 
and materials science. As a result, this new radar 
needs no high-power microwave source and has no 
moving parts - a creative problem solution that never 
would have resulted from a conventional approach. 
Coordinated management of many technologies, such 
as those illustrated here, is one reason TI has doubled in 
size about every three years for the past 20 years. 
This growth and diversity offer exceptional 
opportunities for outstanding college graduates at 
all degree levels and in many disciplines. For 
a free brochure about radar technology at 
Texas Instruments- or any other technology 
illustrated here- write Jack Troster, indicating 
your area of interest. To obtain information 
about current professional openings, consult 
your college placement director, or send your 
confidential resume to Jack Troster, 
Dept. C-487, P. 0. Box 5474, Dallas, Texas 75222. 
An equal opportunity employer. 

EX INST UME TS 
INCORPORATED 

MINNESOTA TECHNOLOG 



orne say that the campus has become 
too academic to meet industry's 

er needs. 
II Ill 

eng1neer1ng manpo 

t' 

Semiconductor catalysis 
Diffusion rates in molecular 
sieves 
Surface diffusion of chemi
sorbed species 
Interaction of antagonistic 
polyelectrolytes 

n n 

Polyelectrolyte complex films 
as reverse osmosis membranes 
Rheology of non-Newtonian 
fluids 
Blood flow in the microcircu
lation 
Mass and momentum transfer 
in a boundary layer 

Above are a few of the research projects under way 
in the chemical engineering department of one of the 
prestigious science universities. Once upon a time that 
institution was considered an engineering school. 
Now look at it. 

The reason we print the list is that it happens to 
name some topics for which we need chemical engi
neers to solve some all too real problems of our 
photographic business. 

We would be less 
than candid, how
ever, if we implied 
we require all our 
chemical engineers 
to be academically 
minded. We have re
warding work for 
many types of minds. 
That simple fact is 

r is it? 

the payoff (to the individual chemical, mechanical, 
electrical, or industrial engineer) from our size and 
diversification. He gets choice. 

The first job he chooses may seem to represent his 
personal bent. It may represent nothing more than 
a direction in which he has been pointed by his pro
fessors. A few years of actual experience may show 
a young engineer that he is less "thing" -oriented 
than he thought he was and more interested in re
lating "things" to people than he was taught to be
supervision, marketing, technical liaison, etc. 

To offer choice at the outset and choice later fits 
in well with our principle that a man or woman isn't 
just part of a department or project but is working 
for a far more important entity known as Eastman 
Kodak Company, which had better make the biggest 
possible personal success of him or her if it wants to 
realize a fair return on its investment. 

By the way, you may not realize that we are in
volved in a lot more than photography (which hasn't 
stopped booming for 80 years) and find the other 
businesses pretty good, too. 

Correspondence welcomed by EASTMAN KoDAK 

CoMPANY, Business and Technical Personnel De
partment, Rochester, N.Y. 14650. 

In Rochester, N.Y., we make photographic and non-photographic products. In Kingsport, 
Tenn., our Tennessee Eastman Company makes fibers, plastics, and industrial chemicals. 
In Longview, Tex., our Texas Eastman Company does petrochemistry. All in all, an equal
opportunity employer offering a broad choice of professional work and living conditions. 



General Electric 
engineers and scientists 
are helping to satisfy the 
needs of society ~ ~ m 

like beautiful cities 

WALTER t..ISRARY 
MAIN CAMPUS 

3 COPiES 

A technical career at General Electric can put 
you in the position to help beautify our cities. 

Inquisitive minds in research and advance 
development at G.E. are evolving many concepts 
to give our cities a clean, all-electric look. 
Design engineers are translating concepts into 
components and systems, while manufacturing 
engineers are developing the methods and machines 
that bring designs ·into being as useful products. 

Technical marketing specialists are working with 
electric utilities and city planners to give 
mushrooming urban landscapes like Phoenix, 
Atlanta and Chicago, a bright, all-electric face. 

Urban living has already begun to change as a 
result of the contributions made by General 
Electric engineers and scientists, contributions 
like air and water purification systems, underground 
power equipment to preserve nature's beauty, 
all-electric heating facilities, rapid-transit 
systems, and a hundred more. 

You can help develop new products and concepts, 
new facilities, processes, and manufacturing 
systems, or new applications and markets in 
your technical career with General Electric. 
For more information write: D. E. Irwin, 
Section 699-20, Schenectady, New York 12305. 

GENERAL ELECTRIC 
An Equal Opportunity Employer 





Go Westinghouse, young man. 

You can help solve the world's fresh 
water shortage. You can help trans
form slums into beautiful new cities. 
You can help curb hunger. 

All over the world, nations and 
people are living on a narrow edge 
of existence simply because they 
haven't enough fresh water. You can 
help them. Today Westinghouse de
salting plants are at work around the 
world turning sea water into fresh 
water. Many more will be needed. 
That's where you come in. 

You look at a city and see a slum 
... but think what you can do about 
it. In Los Angeles, San Francisco, 
Philadelphia, Pittsburgh, St. Louis, 
New York, Minneapolis and many 

G~;~ 
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on't just stand there. 

o someth~ng. 

other places, Westinghouse is help
ing to turn slums into beautiful new 
cities. This requires skills of the 
highest order and the enthusiasm of 
dedicated young people. 

There is an answer to the world's 
food problem ... under the sea. A 
great deal must be done, but the 
sea's potential staggers the imagi
nation. The ocean's floor is the rich
est, most abundant land on the face 
of the earth. Some day man will har
vest it. Westinghouse has made the 
first exploratory beginning. You can 
get in on this beginning. 

But these are only a few of the 
pressing problems we're concerned 
about. We need computer designers 
to help build systems to control 
rapid transit. We need brilliant young 

You can be sure if its Westinghouse 

men to help speed communications 
and to educate future generations at 
our new Learning Corporation. 

In all of our six operating groups* 
we need bright young engineers and 
scientists to come to grips with 
today's and tomorrow's problems
now. 

If you want to do something, talk 
to your Westinghouse recruiter when 
he visits your campus or write L. H. 
Noggle, Westinghouse Educational 
Center, Pittsburgh, Pa. 15221. 

An equal opportunity employer. 

*The Westinghouse Operating Groups: 
Consumer Products; Industrial; Construc
tion; Electronic Components & Specialty 
Products; Atomic Defense & Space; Elec
tric Utilities. 



niti t n on 
in mining and metallurgy here and abroad, at Anaconda American Brass Co., 
Anaconda Wire & Cable Co., and Anaconda Aluminum Co. 
Talents and skills like yours will always 
be needed by Anaconda. But that's only 
half the story. The other half is what 
Anaconda has to offer you: important 
positions in exploration, mining, extrac
tive metallurgy, manufacturing, scientific 
research, sales and administration. For 
example, take a look at only eight of the 
hundreds of recent graduates who found 
what they were looking for atAnaconda: 
and vice versa. 

Top: LUIS LOZANO (BS Met. E., Brooklyn Poly. '61) 
is research metallurgist at Anaconda American 
Brass Company's research and technical center. 

ApriL 1967 

REV IRELAND (BSME, U. of Louisville 
'63) is assistant plant engineer at Louisville works 
of Anaconda Aluminum Company. 

Below: ROBERT SWJRBUL (BS Bus. Ad., U. of 
Tampa '58), center, district manager of Dallas 
sales office of Anaconda Wire and Cable Company, 
reviews cable with power 

left: PETRUS DUTOIT (BS Mining Engrg., Montana 
Tech., '56), mining engineer, at the controls of 
a raise boring machine in the Mountain Con mine. 
This mine has the latest in underground 
mining equipment. 

Below: LAWRENCE KENAUSJS (BS Chern., Holy Cross 
'53; MS Chern., Boston College '55; PhD Chern., 
U. of Penn. '61) is senior research metallurgist at 
Anaconda research and technical center in 

Connecticut. , ... ,, .... , ..... ,,,,,,,,.,, ·.· .. , .. < ,·,. ,, ' 

Top: JUDITH HJHNALA (BS Bact., Montana State 
studies bacterial leaching of copper and zinc 
ore and concentrates in extractive metallurgical 
research laboratory. 

Th~ I 

geophysicist with the geophysical department's 
southwest office in Tucson, Arizona, is studying 
toward a master's degree in geophysics at 
University of Arizona. 

Below: FRANKLIN ANDREWS (BS Math., Northern Ill 
U. '62), manager-quality assurance at Sycamore 
plant of Anaconda Wire and Cable Company, checks 
environmental stress crack test of ylene. 

If you would like more information about 
the opportunities at Anaconda, or would 
like to apply for employment, write to: 
Director of Personnel, The Anaconda 
Company, 25 Broadway, New York, 
N.Y. 10004. sn21 

An equal opportunity employer. 
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Tl ALSO MOVES AHEAD FAST 
IN ••• 

MICROELECTRONIC RADAR COHERENT OPTICS 

digital systems 
move ahead fast 
••• so can you! 

How do you process and store information collected 
by a camera photographing Mars ... handle information 
needed to automate a manufacturing process ..• 
test complex electronic circuitry? At Texas Instruments, 
work in the almost-explosive department of digital 
systems offers exciting problem-solving challenges to 
creative engineers and scientists. At TI an information 
system may he only a few ounces of precious payload on 
an interplanetary probe, an airborne computer the 
size of a bread box (above left), or a room full of 
equipment in a siesmic data processing center. Whatever 
their size and purpose, all of these systems exhibit a 
high level on innovation in optimizing design to meet 
unique environmental and information handling 
problems. Sophisticated capabilities in information 
systems have helped TI double in size about every three 
years for the past two decades. You might be interested 
in other TI technologies, a few of which are illustrated 
here. All have as a common bond a high level of 
innovation ... by creative people working in a creative 
environment. TI's growth and diversity offer exceptional 
opportunities for outstanding college graduates at all 
degree levels and in many disciplines. For a free 
brochure about digital systems at Texas Instruments
or any other technology illustrated here-
write Jack Troster, indicating your area of interest. 
To obtain information about current professional 
openings, consult your college placement director, 
or send your confidential resume to Jack Troster, 
Dept. C-488, P. 0. Box 5474, Dallas, Texas 75222. 
An equal opportunity employer. 

EXAS INST u E TS 
INCORPORATED 

MINNESOTA TECHNOLOG 



1c1al Student Publication of the Institute of Technology, University of Minneseta 

RTICLES: 

THE GOOD OLD DAYS 

by Robert Klepinski 
An article covering the glorious history of our LT. 
from its wood-carving days to the present. 

A SURVEY OF MASS TRANSIT 

by Frank Stodolka 
A comparison of the advantages and disadvantages 
of various methods of mass transportation. 

FE T RES: 

MEN OF SCIENCE 

THE LOG'S LOG 

ALL THAT E-DA Y ASKS 

WHAT'S NEW IN SCIENCE AND ENGINEERING 

SPLINTERS FROM THE LOG 

CHEM LABS 

6 

30 
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16 
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22 

26 

34 

Cover: Spring-when a young man's thoughts turn to anything but studying, including sight
seeing. Illustrated by AI Kuhfeld. 

VOL. 47 APRIL, 1967 NO.7 

Published montilily, October through May. Second-class postage paid at Minneapolis, Minnesota. Office: 
Room 2, Mechanical Engineering Building, University of Minnesota, Minneapolis, Minnesota 55455. 
Telephone: 373-3298. Printer: Bruce Publis1hing Co., 2642 University Avenue, Saint Paul, Minnesota 
55114. ·Publisher's Representative: Littell-Murray-Barnhill, Inc., 369 Lexington Avenue, New York, New 
York 10017 and 737 North Michigan Avenue, Chicago, Illinois 60611. Member of the Engineel"ing Col
lege Magazines Associated, Chairman. H. J. Schwebke, University of Wisconsin, Madison, Wisconsin. Sub
scription rate: $3.00 per year, single copies 50 cents. Advertising ra,tes upon request. Any opinions 
expressed herein are not necessartily those of the Institute of Technology or of the Unive·rsity of Minne
sota. Copyright © 1967 by the Jlvfinnewta Tcchnolog Board. All rights reserved. Reproduction in whole 
o1· part without written permission is prohibited. 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in Minneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

e PUBLISHERS 

e JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 
equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

e OFFSET 

e LETTERPRESS 

BRUCE PUBLI HI G COMPA y 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUl, MINN. 55114 
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Wherever a well sucks oi I from the earth, 
you're apt to find our man's ideas. 

Timken Company metallurgists have 
worked with petroleum engineers to develop 
seamless steel tubing that today's highest 
well pressures won't pop. 

It's used for dri II collars, tool joints, lots of 
other "down hole" applications. 

The petroleum industry counts on the . 
uniform quality of Timken® steel tubing. 
And we count on our engineers to keep it 
that way. 

Could we count on you? Are you interested 
in meeting industry's demands for finer 
metals ... and finer minds? 

Then clip the coupon and send today for 
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the free booklet, "Place Your Future on a 
Sound Foundation." Maybe you are our man 
in offshore dri IIi ng? 

The Timken Roller Bearing Company, 
Canton, Ohio. 

An Equal Opportunity Employer. 

r--------------------------
1 Mail to: Manager of College Relations 
I The Timken Roller Bearing Company 
I Canton, Ohio 44706 

I Rush me a copy of your free booklet, 
I "Place Your Future on a Sound Foundation." 
I 
1 Name'---------------

1 Address'---------------

1 SchooJ ______________ _ 

I 1 Year Major ______ _ 
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I. T.' s lorious History or ... 

by ROBERT KLEPINSKI 

This conglomeration of concrete, 
stone, and wood that we are forced 
to call a campus was once, as hard as 
it is to believe, uncluttered and open. 
There was a time when there were 
more grass and trees than concrete. 
Today it is difficult to visualize a 
break between classes when every 
square inch was not packed with hu-

manity. In time the engineering 
buildings grew, connected and spread 
over the quadrangle until an architec
tural octopus engulfed the landscape. 
The time before this concrete age was 
hard for engineering. There wasn•t as 
great a demand for the practical sci
ences as there has been since technol
ogy mushroomed in the twentieth cen-

A typical Electrical Engineering lab in the year 1895. 
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tury. The school started with civil en
gineering and offered new courses as 
there was. a demand. The curriculum 
reflected the needs of the new state 
of Minnesota. When milling became 
important, for instance, milling engi
neering was taught. The teaching of 
engineering expanded with the tech
nological advancement of the state. 

Under the Morrill Act all land grant 
colleges were required to establish 
studies in agriculture and the mech
anic arts. At the formation of the Uni
versity the two were grouped together 
and engineering was only existent on 
paper. In 1871 a reorganization cre
ated the College of Mechanic Arts. 
Civil and mechanical engineering 
were the only courses available. The 
first three civil engineers graduated in 
1875. Two becam.e surgeons and one 
a mining engineer. In the first fifteen 
years of the College of Mechanic Arts 
there were but sixteen graduates. 

The single professor at this time 
was Arthur Beardsley, who taught CE 
and industrial mechanics. The next 
time you are in physics lab and com
plain that your answer is in milli
Ineters plus or minus a centimeter, 
think of Beardsley and his equipm.ent. 
He was bragging about the opportun
ity afforded his students when he said, 
"Toward the middle of the third term 
a compass and chain were procured 
and the class (in surveying) received 
as much practice in the field . . . as 
could be obtained without going out 

MINNESOTA TECHNOLOG 



of hearing of· the recitation bell ... " 
This college of the University didn't 
have a building until 1886 when it 
was given a home in the new Mech
anic Arts Building. This building was 
to become the business school and is 
now called Eddy Hall. Courses rang
ing from electrical engineering to 
wood carving were taught in this 
modern facility. 

Before the turn of the century de
partments of Mines, Chemistry, EE, 
l\1ath, ME and Drawing and Descrip
tive Geometry were added. Mining 
and engineering argued and bickered 
while they were together in the same 
college. Perhaps this was the start of 
the rivah·y between the two that was 
to last through the twenties until the 
two were joined again. Because of 
these disagreements the two were sep
arated and the School of Mines moved 
into its own building in 1904. There 
was a serious fire in 1913 which 
started on the first floor and worked 
up through the upper stories. It didn't 
harm the basement where the instru
ments were installed. These were 
saved and used in the new building 
which was named Appleby Hall after 
William Appleby, the first dean of the 
School of Mines. The old building 
was used for University High School 
after it was rebuilt. Now it is the 
Child Development Center. 

In this same period at the turn of 
the century the old ME and EE build
ings were erected. These were next 
to Pillsbury Hall in what is now the 
parking lot next to Northrup Auditor
ium. A section of the ME building 
had to be torn down when the audi
torium was constructed. When more 
room was needed, an addition was 
built connecting them. These black 
struch1res became eyesores but they 
stood until 1947 when the ME and 
Aeronautical departments moved into 
new buildings. The people who 
thought them ugly had not yet wit
nessed the onslaught of the perma
nent temporary buildings of World 
\?Var II. 

Two new and more comfortable 
buildings appeared ten years later. 
These were the Main Engineering and 
Experimental Engineering buildings 
which formed the basis for the series 
of structures around the quadrangle. 
Even at this date the equipment was 
obsolete. One dean bluntly stated, «It 
would be of more service in a museum 
than in an experimental laboratory." 
The next addition to the ring was the 
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Electrical Engineering Building in 
1923. All of these relieved the great 
strain put on the facilities in the old 
buildings. The engineering area was 
part of a campus plan that placed the 
medical school on the side of Wash
ington Ave. that it now occupies. The 
area between this avenue and the 
Northern Pacific railroad tracks was 
to be for engineering use. These 
tracks ran across the campus parallel 
to Washington Ave. between what is 
now Northrup Auditorium and Morrill 
Hall. The other side of the tracks 
where the older buildings stood was 
to be for liberal arts studies. It was 
just as the engineers have always 
thought. The liberal arts people did 
come from the wrong side of the 
tracks. 

The steel bands that divided the 
campus were moved in 1923. They 
were re-routed next to the Great 
Northern tracks. The cut that was left 
when the tracks were torn out was 
filled with earth from the excavations 
for new buildings. The site of the 

A 190 I class in Civil Engineering. 

new administration building, Morrill 
Hall, was adjacent to this cut. 

When outsiders describe engineers 
they inevitably speak of the fierce in
dependence and spirit of the group 
that separates them from. the rest of 
the Universitv. The time when this 
spirit was at its zenith was in the 
twenties. The students of this period 
are often criticized for their frivolous 
and carefree attitude, but it was this 
ebullience that vitalized the engineer's 
spirit. It was in this period that the 
engineer had. the greatest variety of 
interests and activities. 

Those fun twenties brought two 
new magazines. One was an all-cam
pus humor magazine called the Ski-U
Mah. This magazine was printed from 
1921 to 1949. During this tim.e it led 
the campus in satire and college hu
mor. By reading the references to en
gineering it is possible to gain some 
idea of what the rest of the campus 
thought of the technical type. 

This same decade saw the start of 
the Technolog. There had been tech-

The engineering faculty in. the year 1910. 
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here since 1893 when 
of Engineers published 

their In 1908 it became the 
Minnesota Engineer and was printed 
quarterly. This lasted until 1915. Both 
of these were chiefly technical publi
cations. 

In 1920 the Association of Engineer
ing Students, a reorganization of the 
old Society of Engineers, started the 
Mirunesota. Techno-Log with a format 
different from the technical yearbooks. 
It began to report society news, cam
pus events and technical articles. Soon 
a humor column was added. Even 
this shows the lack of change in the 
engineer's mind. When we survey the 
typical set of jokes we find ones like 
this: 

Gladys must be a pretty wild girl. 
How so? 
I heard her father say he couldn't 

keep her in clothes. 
Things don't seem to have changed 

much at all. That was from 1923. 
Campus life can be seen in short 
glimpses by reading the old columns. 
An advertisement for the Engineer's 
Bookstore at this time featured Boston 
bags, technical handbooks and watch 
fobs for Christmas gifts. 

The Log staff struggled like true 
artists in a crowded garret office on 
the fourth floor of the ME building. 
After four years the journalists moved 
up in the world and down the stairs 

The "old" Mechanical (left) and E'lectrical Engineering buildings as they 
appeared around 1923. Constructed in 190 I, they became well-known eye 

sores before they were finally torn down in 1947. 

to a spacious ground floor office where 
the Log could grow. About this time 
the magazine changed from a sub
scription basis to the present plan 
where the cost of the magazine is sub
tracted from the University fees. At 
that time, however, the quarterly cost 
was forty cents. The Log assumed 
the standard engineering magazine 
size, added color, dropped the hyphen 
and began to develop the modern 
format. 

The humanities made their greatest 
inroad into the mind of the slide rule 

pusher in the twenties when the tech
nical mind turned to thespian endeav
ors. Theatrical engineers gathered to 
form the Arabs club. The name was 
chosen to suggest wildness, a trait 
common in the mechanical mind. The 
club was restricted to males and they 
wrote, produced, staged and acted in 
all their plays. Eight of these spectac
ulars were staged between 1922 and 
1931, with such titles as "Caliph of 
Kolynos," "Riquiqui," "Mona Lizzie," 
and "Enginferno." The first of them 
was the "Caliph" which was prepared 
in about a month after the formation 
of the club. After this short rehearsal 
time the campus expected little, but 
the show was a success, an auspicious 
start for the group. 

Perhaps the most successful of the 
extravaganzas was "Broadcast" in 
1927. It was based on a prediction of 
what campus life would be like in 
1957. Featured in this thirty year fore
cast was Seven-Comers Sadie, who 
was, in the vernacular of the day, a 
vamp. She was the original DTG, 
Down Town Girl. The play was a 
tremendous crowd pleaser. · A fea
tured part of all the Arabs' produc
tions was the unusual stage effects. 
Opulent scenery and new lighting 
technique fascinated the audiences. 
The Ski-U-Mah reviewed one of the 
plays in its technology number and 
praised the spirited club. The article 
stressed the fact that those who had 
never seen one of the plays scorned 
them but those who attended were 
pleas~ntly surprised. They came to 
laugh at the Arabs and stayed to 
laugh with them. 

Eddy Hall, the original engineering building, as it appeared in 1930. The "Arab Revue," in 1931, signalled 
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f 
Like the one about business. Especially 
big business. That it is beyond the 
rugged individualist's wildest day
dream to enter this . holy of holies be
cause he'll lose something that's very 
sacred - like his independence. 

Sure, it can happen. If a guy or gal 
wants to hide, or just get by, or not ac
cept responsibility, or challenges. 

We're not omniscient enough or stu
pid enough to speak for all business, 
but at a company like Western Elec
tric, bright ideas are not only welcome, 
they are encouraged. And no door is 
shut. Create a little stir, go ahead, up
set an old applecart (we replace shib
boleths at a terrific pace - we have to 
as manufacturing and supply unit of 
the Bell System - in order to provide 
your Bell telephone company with 
equipment it needs to serve you.) 

There's an excitement in business. 
True, we're in it to make a profit, but 
working to find new and better ways to 
make things that help people com
municate is very rewarding and satis
fying. Did you ever hear these wry 
words of Oliver Wendell Holmes? 
"Never trust a generality - not even 
this one." 

That's how we feel about the gen
erality that claims you'll just become 
a little cog in a company like Western 
Electric. You might, of course, but if 
you consider yourself an individual 
now, odds are 10 to 1 that you'll keep 
your individuality. And cherish it. And 
watch it grow. Even at big, big Western 
Electric. 

You know, that's the only way we'd 
want you to feel. If you feel like com
ing in with us. 

Western Electric 
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 
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the end of the organization. Financial 
troubles and lack of support helped 
finish it. The Technolog begged for 
the organization of a new theater 
group to take the place of the Arabs 
but the spirit of the twenties was 
gone. The new club never material
ized. 

Although the engineers of the twen
ties were not as interested in student 
government as they were in fun and 
frivolity, this decade also saw the be
ginning of the Tech Commission. The 
first known record of its existence was 
in 1922. Regular n1inutes weren't 
taken until 1932. It seems that the 
logical mind of the engineer ques
tions the worth of student govern
ment. A reason for this can be seen 
in a sample of the order of business 
of a meeting. In one meeting in 1939 
there were two main topics discussed. 
First they discussed the bookstores, 
which they could do nothing about 
because the stores were controlled bv 
the University as a whole. Next they 
called the T echnolog Board a waste 
of time, but decided to keep it 
around. 

In 1939 the Commission adopted a 
revised constitution. This established 
the form it now holds. Today this is 
the only organization which connects 
all the students of IT. It forms the 
only link between all the various 
groups and societies in the college. 
People complain about the engineer's 
apathy today, but in this active time 
the attitude toward the Tech Commis
sion was not much better. In one 
year there was an announcement in 
the Log stating that the Tech Com
mission elections were to be post
poned for a month because of com
plete lack of student interest. The en
gineering student hasn't actually 
changed much in fifty years, appar
ently. 

The grandest tradition of the engi
neer is E-day, in honor of St. Patrick. 
Because it is a tradition it is hard to 
separate legend from fact in its his
tory. As the story of the day is re
peated over a period of sixty years it 
gains myths and loses facts. 

It is commonly agreed that the fete 
began in 1903. Legend has it that it 
all began with the discovery of the 
famed Blarney Stone. The location 
was the excavation for the foundation 
of the Engineering Annex. The dis
covery itself has a colorful set of de
scriptions that ranges from simple un
earthing to a fanciful lunch break dur
ing which the stone rolled out of the 
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hole and down the hill to the feet of 
a group of seniors. Upon this rock 
they built a day. There was an inscrip
tion which translated to "St. Patrick 
was an engineer." On the morning of 
St. Pat's Day the engineers met in the 
library, dedicated the day and went 
out to sing and raise hell. The next 
year a new tradition was initiated 
when, with hardly a dissenting voice, 
all classes were cut. The seniors held 
a banquet at the Gordon Hotel. Soon 
the Banquet was changed to the St. 
Patrick's Ball. 

The event spread to Missouri, Iowa 
and Iowa State. In 1910 Prof. George 
C. Priester brought a new tradition 
from Iowa State. The revelers started 
the day with a parade and then held 
the first knighting ceremony. The An
cient and Mystic Guard of St. Patrick 
became one of the most enduring and 
cherished features of the day. 

The rivalry between the engineers 
and the miners became a feud during 
E-day celebrations. In 1915 the min
ers started their quest to capture and 
destroy the treasured stone. The stor
ies are many and varied. One version 
tells of the stone hunters being treated 
to a bath in the Father of Waters. An
other story says the rock was actually 
dropped off the bridge into the river 
but the bright green glow made it 
easy to recover. The battle reached 
its peak of intensity when the stalwart 
rockhounds claimed to have run the 
hallowed rock through their rock 
crusher. The stone materialized sud
denly from the chips. Miners claimed 
it was a fake while the engineers were 
convinced that the miners purloined 
the wrong pebble. This happy rivalry 
ended in 1936 when the miners joined 
in the celebration. The scorn of St. 
Pat turned on the foresters eventually 
after opposing the aggies on occasion. 

The day has changed little since the 
basic parts of the celebration were es
tablished. Due to some detailed re
search the celebration was changed 
from April to May. This, by sheer co
incidence, happened to fit in perfectly 
with the change from the semester 
system to the quarter system. The 
campus looked forward to this day 
each year, even though they had fun 
joking about it. The Ski-U-Mah, for 
example, claimed that St. Pat was an 
engineer because he invented the first 
worm drive. In more modern times 
students have lost respect for tradition 
and E-day has suffered. 

The idea of creating an institute 
consisting of all the technical depart-

The woodworking shop in the "old" Mechanical Engineering building as it 
appeared in the twenties. 

ments was first publicly suggested by too, that simplification is one of the 
President Burton in 1919. The Regents most important features of the Insti
correlated the College of Engineering tute of Technology." 
and Architecture, School of Chemis- In the next thirty years IT was to 
try, and the School of Mines and Met- expand both in buildings and stu
allurgy under one administrative dents. Mechanical and Aeronautical 
head. The School of Mechanics and Engineering, Chemical Engineering 
Materials was to be added later. In and Architecture were added. Enroll-
1935 the Institute of Technology was ment increased and then boomed 
formally established by the regents, when World War II flooded IT with a 
incorporating the four parts. Minne- thousand degree candidates in both 
sota was the first university to create electrical and mechanical engineering. 
an institute of technology as a sepa- These increases were nothing com
rate unit. The first dean was Dr. S. C. pared to the scientific progress that 
Lind who described the purpose of was made. The sudden explosion in 
IT in these words, "The object of the technology provided a great challenge 
new Institute is to unify the existing for our university and the Institute of 
technical schools and to make it eas- Technology was the place where that 
ier for the technical student to take challenge was, and still is, being 
courses in related subjects. I believe, met. [] 

The machine shop which was also located in the "old" M.E. building. 
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by DIANNE REKOW 

J. Robert Oppenheimer, the American physicist known 
as "the father of the atomic bomb," was bon1 in New 
York City in 1904. His father was a wealthy textile 
imp01ter. Robert was sent to the Ethical Culture School 
at the age of 6, at which time he began collecting 
mineral specimens. That same year Robert was admitted 
to the Mineralogical Club of New York. In 1920, when 
he was 16, he was made a member of the Mineralogical 
Society of New York, in which he retained membership 
until 1930. 

Oppenheimer went to Harvard in 1922. Three years 
later he finished his studies, graduated magna cum laude, 
and was elected to Phi Beta Kappa. That same year, 
1925, he went to Cambridge University in England, 
where he became a Fellow at Christ's College. Now well 
launched on his career as a physicist, Oppenheimer 
worked at the Cavendish Laboratory under Lord Ruther
ford. During the next two years he published several 
papers on Quantum Theory and Intensity Distribution 
in Continuous Spectra, on the Quantum Theory of the 
Problems of the Two Bodies, and on the Quantum 
Theory of Vibration-Rotation Bands. 

Oppenheimer, elected Associate of the Cambridge 
Philosophical Society in 1926, went to the Georgia
Augusta University of Gottingen at the invitation of Max 
Born and received his doctorate there in 1927. Oppen
heimer was also elected National Research Fellow in 
Physics. The following year he was elected International 
Education Board Fellow, at the University of Leyden 
and at the Technical High School in Zurich. In Leyden 
he is said to have flabbergasted his professors and stu
dents by delivering a lecture in Dutch, just six weeks 
after his arrival. 

Oppenheimer returned to the United States in 1929, 
after four years abroad for his first teaching assignment 
. . . a joint appointment at the University of California 
in Berkeley and at the California Institute of Technology 
at Pasadena. Oppenheimer was 25· years old at that time. 

While at the University of California, Oppenheimer 
became politically interested in a number of left-wing 
organizations. His political interests had been aroused 
for the first time in 1933, after Hitler's accession to power, 
when some members of his family and some of his pro
fessional friends fell victhn to the "German Revolution." 
His attention to politics increased as a result of the civil 
war in Spain and a personal encounter. In 1936 he began 
dating a girl who was a devoted Communist. Through 
her, Oppenheimer met some of the more prominent 
Communists in California. He began reading books 
about Soviet Russia and reflecting on the influence which 
political and economic events might have on human life. 

In 1937, when his father died, Oppenheimer inherited 
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great wealth. He then began to subscribe large sums in 
support of leftist causes regularly. He also occasionally 
wrote brief anonymous phamphlets about contemporary 
events, printed them at his own expense, and had them 
distributed by a group of anti-fascist intellectuals, includ
ing a number of Communists. 

In 1940 Oppenheimer married Katharina Puening. At 
that time he dropped all of his association with Com
munism. 

Oppenheimer had been thinking about the atom bomb 
ever since he had heard about it during a lecture by 
Bohr on uranium fission and the vast quantities of energy 
it liberates. At a gathering in Washington in 1939, Bohr 
had referred to the work of Hahn. He had also drawn 
attention in particular to the deductions from it in the 
sphere of physics made by Frisch and Meitner. The 
information caused such a sensation that some physicists 
in the audience did not even wait to hear the end of 
the exposition but rushed to their laboratories to recon
struct the experiments mentioned. A telegram containing 
a summary of Bohr's explanations was sent to the physics 
department of the University of California. The very 
same day Oppenheimer started on a rough calculation 
of the critical mass which could bring about explosion. 

Oppenheimer also began on his own initiative to work 
in association with the Radiation Laboratory of the 
University of California. That group was directed by 
Ernest 0. Lawrence, inventor of the cyclotron. The Law
rence group was experimenting with an electromagnetic 
method of separating uranium 235, in which a chain 
reaction can be brought about, from uranium 238, which 
is not susceptible to fission. Oppenheimer, with two stu
dents, proceeded to discover a method which reduced 
the costs of the separation by 50 to 75 per cent. 

Compton was so impressed by Oppenheim.er' s work, 
which no one had specifically requested him to carry out, 
that at the beginning of 1942, when the American efforts 
to construct an atom bomb started on a grand scale, he 
asked Oppenheimer to devote all of his time to the pro
ject. In July of that year, during the summer vacation, 
Oppenheimer assumed the direction of a small group 
which discussed, for a few exciting weeks, the theoretical 
nature of the best kind of "FF (fast fission)-bomb." 

In July, 1943, Oppenheimer was appointed to the di
rectorship of the Los Alamos Laboratory. He was to 
direct 4,500 workers in designing, building, and testing 
the atomic bomb. At the time of his appointment, Op
penheimer was only 40 years old but he was regarded 
as one of the top ten theoretical physicists in the world. 
In university circles he was considered a particularly 
successful and popular teacher. He was considered both 
a master and a model by the rising generation of Ameri-
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can physicists who endearingly called him Oppie. 
Besides his concern for the development of the atomic 

bomb, Oppenheimer was concerned with its use and the 
control of its use. In April, 1945, an advisory board to 
the President was established to decide not whether the 
new bomb was to be used, but only how it should be 
used. The board was made up of Secretary of War, 
Henry L. Stimson; his deputy, George L. Harrison; Pres
ident Truman's personal representative, James Byrnes; 
Ralph A. Bard, representing the Navy, and William L. 
Clayton representing the State Department. Three sci
entists also served on the board. They were Vannevar 
Bush, Karl T. Compton, andJames B. Conant. This main 
committee was reinforced by a special committee of 
atomic experts, the "scientific panel" which included Op
penheimer, Enrico Fermi, Arthur H. Compton, and Er
nest 0. Lawrence. 

At the time that the first bombs were dropped, Oppen
heimer was trying to arrange for patrols of aircraft, fur
nished with sensitive measuring instruments, to detect 

any atmnic test explosions that might take place any
where in the world. The week in which the first two 
bombs were dropped, Oppenheimer, Compton, Fermi, 
and Lawrence had already laid down the lines on which 
future atomic armament should proceed. 

Two months after the first successful atomic bomb 
explosion, Oppenheimer resigned from the directorship 
at Los Alamos. Then he worked with Congress in draft
ing laws controlling atomic energy. 

In 1946 Oppenheimer received the United States Pres
idential Citation, the Medal for Merit for the direction 
of the Los Alamos Laboratory and development of the 
atomic bomb, and an honorary degree of Doctor of Sci
ence from the University of Pennsylvania. He was ap
pointed advisor to Bernard M. Baruch, as member of 
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the United Nations Atomic Energy Committee's Scientific 
Panel, consultant to Frederick Osborn on the UNAEC, 
consultant to Project Y. In addition he received presi
dential appointment to the General Advisory Committee 
to the United States' Atomic Energy Commission, of 
which he became the chairman. 

As chief advisor to the AEC, Oppenheimer reversed 
his stand and began arguing bitterly against the develop
ment of the more powerful hydrogen bomb. In 1952 he 
resigned from this post and began strenuously campaign
ing to enlighten the public about atomic energy. 

Among American intellectuals Oppenheimer's reputa
tion for imaginative guidance rose year by year. He be
came their most popular guide to the newly discovered 
realm of the atom. Unlike most other nuclear physicists 
who had returned to their specialized pursuits after the 
failure of their attempts to help mold the ideas of their 
countrymen, Oppenheimer continued his efforts in that 
direction. In a series of extremely able, sometimes mag
nificent, speeches he tried to indicate and bridge the gulf 
between the men of science and his other contempor
aries. These appeals to a wide public were not couched 
in the usual terms. His exceptional gifts of presentation 
enabled him to arouse sympathy in his listeners for the 
great adventure of modern physics. He could communi
cate to them the profound excitement felt by the ex
plorers for a new scientific region. His reputation of 
being a man who not only understood this strange new 
world but also know how to reconcile it in philosophical 
and vivid images with the problem. of the day was so 
great that in 1953 Oppenheimer received the honor of 
delivering the annual Reith Lecture for the B.B.C. It 
was also arranged that during his visit to England he 
should receive his sixth doctorate, honoris causa, at 
Oxford. 

Oppenheimer's reversal of opinion about atomic and 
nuclear power combined with his previous left-wing as
sociation stirred a nationwide controversy which culmi
nated in 1954. On March 4, 1954 Oppenheimer's govern
ment security clearance was revoked. Then on June 29, 
1954, the Atomic Energy Commission announced that 
"concern for the defense and security of the United 
States" required it to deny Professor J. Robert Oppen
heimer further access to restricted data. Oppenheimer 
consequently was no longer eligible for government 
service. 

After Oppenheimer was no longer eligible for govern
ment service, he returned to the academic world as direc
tor of Princeton's Institute for Advanced Study. There 
Oppenheimer hoped to find "an understanding, both 
historical and philosophical, of what the sciences have 
brought human life." He continued his search until his 
death in February, 1967. (] 
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hich degree counts most? 

Besides a B.S., M.S., M.B.A., Ph.D.-or what have you-there 
are other degrees vital to your future. The degree of imagina
tion. Ambition. Responsibility. 

If you have them in good measure, we know of no company 
better able, or more disposed, to reward them. Handsomely. 
In terms of professional recognition, intellectually stimulating 
environment, and material reward. 

We're big. But we're still young and growing. And plan to keep 
on. In 1965, for example, our sales rose 23%. To over $860 
million. And 516 million in the first half of '66. 

We need top-notch people who can grow with us. People 
who are well trained in chemistry, physics, chemical, elec
trical, or mechanical engineering, marketing or finance. 

And who have that extra degree. 

Talk it over with your faculty and Placement Officer. And re
gardless of your military commitments, be sure to see our rep
resentative when he is on your campus. Or 
write to: John B. Kuhn, Manager of Uni
versity Recruitment, Celanese Corporation, 
522 Fifth Avenue, New York, N.Y. 10036. 

CELANESE 
AN EQUAL OPPORTUNITY EMPLOYER 
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the~~~~ 
Maybe you weren't the most popular 
man on campus. Perhaps you didn't 
belong to a host of organizations, or 
engage in a lot of social and extra-cur
ricular activities. 

You didn't follow the crowd. You 
thought things out for yourself, made 
up your own mind. 

u probably don't think of yourself 
as a leader. Some recruiters don't 
think so· either. But remember this
thousands of men just like yourself 
have built highly successful careers in 
business. . ..... , , 

Why? Bec,~~se•th~y,Jy~11ed·to.think 
things out for t,bem · .·.··· andtbey were 
not afra~4 t,ovoice.a_!l popular opinion. 
Thinkin~. instea_d of . is hard 
work, so·\,they wotk 
It require.$ guiding 
your owri activitie 
they require· .little 
supervision. These 
qualities·may .not 
you the most popular 
man on· campus, but 
they are a definite.a, 
in business. 

accomplishments-.· .not on a group or a 
department. Honeywell prornotes ac• 
cording to individual progress. We'll 
push you along as fast as you can han
dle the work. You can't ride with the 
group at Honeywell. 

Your job is your boss at Honeywell. 
And our people wouldn't have it any 
other way. Around the world and in 18 
locations in the United States, over 
50,000 people are pursuing their indi
vidual careers at Honeywell. The com
petition is keen. But the opportunity 
is great. 

oneyV\1~11' s business is concentrated 
in the · ··•·· ·. · .. ds.. Our main busi-

·~ d .electromechani-
Wemake com

for homes 
................ ,.,. ... cial buildings, 

systems, sys
s for aircraft and 

;,...,.,.,o. ......... aft, process and 
; ... ..~~. ........................ al control sys ... 
e.:ms, and precision 

switches. 

~~yo~ are our kind of in
di:vjd'Ual, you wouldn't 

l"lappy working at 
·•·· .. s<Jfille other places. Look 

Honeywell. Ask 
· '~·····.······ placementdirector 

the Honeywell 
ty brochure. 

to one of our recruiters 
he visits your campus. 

for dates. Or write to 
P. · Eckstrom, Corporate 

of College Relations, 
Minneapolis, Minne~ 

5408. 



edited by DANIEL KEHRBERG 

Introduction: There is very little that escapes your 
l.og's Log and what does undoubtedly winds up in 
Playboy, the Saturday Review or the New Yorker. This 
month we have managed to capture a menagerie of 
superior quality. For example, we are announcing the 
name of the I.T. coed to be used in the annual E-Day 
greased pig contest. And believe this when we tell you 
that it was extremely difficult narrowing the field. 

Before embarking on the Log's Log we wish to dis
atvow that we have received funds from the C.I.A.. If 
the truth be known we receive money only from your 
fees, sales during distribution, and cookies made by 
our girl staff members and sold by the Portland Ce
ment Company. 

At the present time air and water pollution are 
grave problems. But history {i.e., the Good Old Days) 
had its share of problems too. For example, how would 
you have liked to clean up the Old West after the 
buffaloes? 

Well anyway we have progressed to the point now 
where it is possible to prevent denta I cavities by add
ing fluoride to the water supply. For a similar purpose 
your Log's Log proposes (following a long standing 
practice of the Towe1· staff) that penicillin be added to 
the water. We are confident that this would be a bene
ficial contribution to our city's public health and a 
boon to all you in pain out there. 

Before getting to the exciting calendar below, we 
thought it would be appropriate to recall the famous 
words of Irma La Duce before she enrolled in a class 
on natural childbirth: "Pregnancy is nature's way of 
getting even for air pollution." 
April 16-30 
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16-You win a McNamara scholarship. 
17-Herbert Hoover levies an income tax, learns 

that nobody has an income. 
21-You are voted the most likely to have to get 

married. 
25-Jake Juhl designs a suit made of lint-finds it 

picks up blue serge. 
28-AE prof writes a treatise on the emotional prob

lems of diamond back turtles. 
30-Piumb Bob elects its President, Vice-President, 

Secretary and Bartender. 
May 1-15 

1-Here we go 'round the Polack Day. 
4-6-E-Day Days. 

7-Turkey invades Egypt; every home is furnished 
with a chair and an Ottoman. 

10---Ciark Kent applies for newspaper job. 
12-ME invents new dining implement-first white 

man to eat with forked tongue. 
15-A pack of starving wolves attacks the Theta 

Tau Annual Hayride and Rush Party. 

f(ffe e foe 
One of the most researched topics at the U of M, 

is the fascinating study of the mottos, animals, plants 
and songs of the states of the U.S.A. Recognizing that 
this kind of knowledge is important if IT is to remain 
a vital force in society, the Log's Log presents the fol
lowing list, the result of vast amounts (that's a euph
emism for about two minutes) of time doing research. 

MOTTOS 
Alabama: Separate but equal 
Texas: Land of the gods 
Nevada: Some you win, some you lose 
Iowa: Armpit of the world 
New York: Keep the faith, baby 
Georgia: Liberty, equality, and ax handles 
Minnesota has a Latin motto; Omnibus, Artibus, Com

mune, Vinculum which loosely translated means 
either, "Land of flowing milk" or "Let the people 
decide." 

ANIMALS 
New Mexico bird: roadrunner; fish: cutthroat trout 
Alabama animal: white-sheeted bigot 
Washington, D. C. bird: dove-tailed hawk 

STATE PLANTS 
California flower: poppy 

MINNESOTA TECHNOLOG 



Mississippi tree: burning cross 
Texas tree: KLBJ-TV tower 
Oklahoma flower: Mistletoe 
Ancient Greece's national drink: hemlock 

We would like to close on a patriotic note by per
forming a group rendition of The Star Spangled Ban
ner, but our organ player was out practicing. Instead, 
we have chosen to close with a rousing chorus of Ala~ 
bama's state song, White Sheets in the Sunset. 

t t 1ret on 
The following commercials or portions thereof, ~ave 

been making the rounds on selected TV stat1ons 
throughout the country. 

QUIT-TV Washington, D. C.-I could've sworn I 
saw a dove fly into Ladybird's kitchen ... 
click ... 

GYP-TV Harlem, New York-Taking a Dristan is like 
sending your sinuses to Bimini ... 
click ... 

BIAS-TV Tuscaloosa, Ala.-Since Cold Power came 
to Tuscaloosa, I don't worry about hot water shrinking 
my sheets and hoods ... 
click ... 

HAWK-TV Washington, D. C.-When your Cong get 
this dirty, mister, there's only one way to clean 'em, 
Napalm ... 
click ... 

KRAP-TV Berkeley, Cai.-Sure you have a headache, 
but don't take it out on the kids ... 
click ... 

RFK-TV Hyannis Port, Mass.-Airight Bobby, I'll tell 
you why the President won't have lunch with you. You 
have bad breath ... 

(J unt 
After the flood waters had receded, Noah walked 

about the land and saw all the creatures of the Ark 
multiplying and replenishing the Earth. But then he 
came upon a small pair of snakes, curled morosely 
upon a rock and not replenishing at all. 

"Why aren't you snakes multiplying and replenishing 
the Earth?" Noah asked. 

"We can't multiply," they replied. "We're adders." 
Well, Noah could see that those poor snakes had a 

problem all right, so he went off by himself and knelt 
down, and asked Jehovah what to do about the adders. 
And Jehovah told him: 

"Build ye a table of gopherwood logs, three cubits 
by three cubits by one cubit high; place the snakes 
upon this table with the proper sacrifices and prayers, 
and their problem shall be solved." 

Which Noah of course did; for when you ask Jehovah 
for advice it's only prudent to do what He tells you. 
And sure enough, the adders started multiplying like 
crazy, and soon there was no possibility whatever of 
the Earth running out of adders. For as we all know, 
even an adder can multiply by using a log table. 

' All you juniors and seniors will undoubtedly recall 
the statue we are featuring in this month's Log's Log. 
A couple of years ago it was in Frederick Mann Court 
where every three weeks or there abouts, clever (or 
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misguided) architecture students would adorn or in 
other manner decorate (or desecrate) this now famous 
(or infamous) statue. This picture was taken in 1964 
and is the outstanding example of what this work of art 

was subjected to (another being a 11tin fig leaf"). The 
current residence of this statue is one of the second 
floor architecture design labs. It was relocated there 
after providing those who had a chance to see it with 
an unforgetable moment in their college life. 

Conclusion: Once upon a time (Circa: 191 0) There was 
a little man, and he had a little can, and he used to 
rush the growler (which meant he went out and got a 
bucket of beer for everybody); he went to a saloon 
(Saloon: place where 3.2 brew can be obtained fresh 
from the keg with free lunch extra) on a Sunday after
noon, (Sunday: somewhere between Monday and Satan
day) And you ought to have heard the bartender holler: 
(Chorus coming up) "No more booze, no more 
booze, no more booze on Sunday; No more booze, no 
more booze, gotta get your can filled Monday!" (and 
it continues in the same embittered tone ... ) "She's 
the only girl I love, with a face like a horse and buggy 
. .. " But so much for culture and folk-protest songs. 
Next month in our culture crusade, if space allows, 
we plan to run the Ballad of Eskimo Nell (a Folk-Epic) 
which can be considered an escalation of our Arms 
Race with Moral Re-armament. But don't hold your 
breath. 

And remember that derivation from Finagle's Laws: 
Experiments must be reproducible-they should all 
fail in the same way. 
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In the past few iss.ue,s of the Technolog, there's been a lot said about the 
attitude ofi.T. students concerning<schoolactivities .. If it's been said once, it's 
been said athousa]]d times-:-this a.ttitude is lousy, and the I.T. student has a 
closed mind to anything non-technical. 

"'e c~n't get ou{selves to believe these opinions, because, we know they're 
note!l~rely.tm.)~.Thei.T .• student, by.n.ature,·is a .• person who.is• concemed •. about 
thegroble,II1~:in th~ vvorld around him .. · Hisvision,:however, ·tends t() be nar~ 
fOvv~ by the inte])SiVe ()O'I,ltSe work which no one can palm off as being "no 
sweat.'' 

WC,'resui~Twe'll a:Ll•.·a~ee, .•. however, •. thaf.we.aU.could •• make better·l1seof·•.ol1r 
~me >toincl11<!e some activities thjlt would both broaden our personalities and 
help our schoot 

lp ~}~· c,lajrs, 're'Il becelebratingl.T .. Week.····This·• event has been· celebrated 
for.the past 5~yearfas E-D~y. We fi9~Ilydecided<to ?hange the n~n1e to L'T . 

.. VVY~k ~() ~GO'Ufage J?·artiQipatiO!l from all I{f. departments. The. Friday of 
l.T:oweek.'JVill. still l:>e (;aile(} E-Day. 

I.T. \Veek is:the o~:xly sodatfu!lction we in LT. can .truly call our own.·Jt's 
atin1e £Rr 11s to.g;et .. a1i~tle breakin.·ol1r.routine:campus lives .. • ·Ifs also.· a· tillle 
for us .to d~velop : Ot1r: i111a~e on the calllpus and in the community .. This image, 
whet~er\Ve ]Jeliev~itor n.ot, s~ould he--:-that.I.T. people are .well-rounded, in
teresting ··people, .. not ·• j"ust·hookworms. 

E~])~Y nas ~lyv~)ts.beei} a J?igthiri~inJ.T .• In. the•yearspast 1960,ho'Weve·r, 
p~opl(3l?~g?Jt t<>:l()~einterest, If t~efe js lt:lack ·of • participa.tion ·this·· year, . we're 
faqeclyvifh·.lQ:sing <me of :·our few tra.ditiol}s. 

'\(\7~ ho~e the n~)Ct'.ques~onis,.~'How' .. 6f1J1••l•help• makei.T ..•. Week·:a···succe~s 
~~t}i()~~.re~~YitryJ.r:tg;?"J(~ simple~ .allyaa.have to do is. enjoy Y01J!self . .• Getto
g~ther vvitll, S()I)Je·:~lflysin.your .professional•• society or·. your ·departrnent. · ... Fof1J1 
a softpa.ll tea1Il, or get in some . other activities like . the . tug of. war.· or the pig 
cpas~· 1VJaybe ~v~n Qt1ild a •• silly. floatf()r.the ]?·a1·ade. • Buy··.a. button· or .. two. this 
year ... '-"~'ve g()t 1:'V() hp.tto,rts~s year .. : 'fake your best· girl, o~:. any. girl,··· to ·the 
1JrawlJ I.~·~ 1l()t e,xp~nsive. }()u·. qan ge> ~()the dinner-dance. or .j11st the.·dance;•• If 
Y()U 'Yant t() go; }?ut need P.>d:lte, qpns11ltthel,T; <Week qhairmen ... We have q. 
fine<date service; -

\Vy'te o?t: to.~rove seyer~Fthings lpis. yyar; t~{lt, in this ~ge ()f. computers, 01JT 
rhir1<ls ~Y 1lOt spregj1Ilentec1 that.vve·.·can't hctve ... ~ •.. go()d.·time.·doing .somet~n? 
tradit~on~l; tha.tJpere is still somything: we can call student pride; a.nd thatwe 
can prese,ryeJ.T. WeykforJuture generations of I.T.people. 

Wbnl you please help us. 
THOMAS PIETRS 

EDWARD· COHEN 
General Co-Chairmen 

I.T. Week 
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Right now, hundreds of engineers, chem
ists, and physicists are exploring their own 
ideas at NCR. We encourage them because 
we consider idea-people as the backbone of 
technological advancement in our field of 
total business system development. 

And it works. Business Management maga
zine, in its list of "emerging ideas of 
1966," credits NCR with two out of seven: 
pioneering in laser technology for record
ing data, and development of our new PCMI 
microfilm storage system. 

Whether you're a seasoned pro, or an 
ambitious self-starter, and whatever your 
degree, if the excitement and satisfaction 
of start-to-finish idea development appeal 
to you, you'll go far with NCR. And so will 
your ideas. 

Here's a good idea to start with: write to 
T. F. Wade, Executive and Professional 
Placement, NCR, Dayton, Ohio 45409. 
An Equal Opportunity Employer. 

THE NATIONAL CASH REGISTER CO. ® 
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elco e 
to the cold, 

cruel orldu 

Of course, if your father's a millionaire, or you're about to marry an heiress, 
then you have no problems. But, if not, then there's only one sensible thing to 
do. Come to work at Allison Division of General Motors. 
There's nothing cold or cruel here. Just the opposite. Particularly if you're an 
engineer with big ideas. Aerospace projects? Allison's got them. Turbofan. 
Turbojet. Turboprop. Turboshaft. Military and commercial applications right 
across the board. 
Maybe you're more down-to-earth. Fine. Some of Allison's advanced motor ve
hicle projects will be more your cup of tea. Like the new M551 General Sheridan, 
for instance. The powershift transmission, of course, is our specialty, and even 
the gun launcher is an Allison brainchild. 
There's more. And you can be part of it. Take your time. Check them all. But 
don't forget Allison. Remember: life can be beautiful ••. even 
without an heiress. 
For the complete story, send for Allison's new brochure: Destination 
Tomorrow. Write Ken Friedlein, Scientific Placement, Dept. 400, 
Allison Division of General Motors, Indianapolis, Indiana 46206. 

on 
An equal opportunity employer M/F 

~ 
MARK OF EXCELLENCE 



in Science and Gill Gill n 1neer1ng 

edited by JAN SCHWARZ 

Stars in Your Eyes 
A giant fused silica mirror blank, 144 inches in diam

eter, has been completed by Corning Glass Works for 
the European Southern Observatory (ESO). 

The mirror blank, the largest piece of fused silica ever 
fabricated, will serve as the primary optical element in 
one of the world's largest telescopes. The blank is 20 
inches thick and weighs about 12% tons. 

The 144-inch blank is virtually stress-free. Polarimeter 
readings show birefringence throughout the mirror is 
less than 10 millimicrons per centimeter. Birefringence 
readings of 20 mu or less are considered good, and read
ings of 10 mu or less are excellent. 

The European Southern Observatory is the culmina
tion of an effort started in 1953 and leading to a state 
convention between Belgium, France, West Cennany, 

the Netherlands and Sweden in 1962. The five nations 
agreed to establish a joint astronomical observatory in 
the southern hemisphere to study relatively uncharted 
areas of the heavens. 

Nearly all of the world's present observatories with 
large optics are located in the northern hemisphere. 
The European Southern Observatory is one of several 
recent programs to establish major observatories in the 
southern hemisphere. Construction of the observatory 
began in 1965 and will be completed in two stages-the 
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first in 1968-9; the second, with the large telescope, in 
1971-2. 

The giant ESO telescope will be erected on the moun
tain of La Silla in Chile, about 40 miles north of Vicuna 
and 55 miles northeast of La Serena. The site, chosen 
after comprehensive studies of several areas in South 
Africa and South America, is 8,000 feet above sea level. 

Corning Code 7940 fused silica is an even better 
mirror material. It is one of the purest of man-made 
materials, and its thermal expansion rate (5.6 x 10-7 

in/in/°C) is only about one-fifth that of the borosilicate 
glass used for the Hale telescope (expansion 26 x 10-7

). 

This means the mirror will have minimal dimensional 
change under severe temperature changes, thus ensuring 
better images. 

The 144-inch blank was fabricated from 78 pieces of 
fused silica. The pieces were fitted together like a 
mammoth jigsaw puzzle and then heated to fuse them 
into a monolithic disk composed of six layers, with seven 
hexagonal components and six triangular components per 
layer. 

This technique permits selection of the best optical 
quality pieces for the top surface of the mirror, which 
will be ground and polished to a precise optical curve 
and then aluminized to form a reflector. 

In a reflective telescope, light does not pass through 
the glass. Rather the precision curve, polished to toler
ances of a few millionths of an inch, is coated with a 
thin film of aluminum. 

The large mirrors used in such telescopes serve not so 
much to magnify, but to gather as much light as pos
sible so that fainter astronomical objects can be studied. 

Holo-er Than Thou 
A fly's eye image consists of hundreds of tiny individual 

pictures, each of them showing the scene from a different 
angle. In this way the individual lenses sample and 
record not only the intensity of light but also the curva
ture and direction of light waves coming from every 
point in the scene. 

This is similar to the information recorded in a holo
gram by interfering laser light reflected from the scene 
with a reference beam from the laser. The fly's eye lens 
picture is thus a kind of coded hologram. 

An ordinary hologram can he made from this picture 
in a photographic laboratory by shining a laser beam 
through it and the fly's eye lens, and interfering this beam 
with a reference laser beam. A viewer can not distinguish 
this hologram from a conventional one if the facets of the 
fly's eye lens are closely packed and about the same size 
as the pupil of the human eye. 

A technique which for the first time permits holograms 
to be made of scenes illuminated by ordinary white light 

MINNESOTA TECHNOLOG 



has been developed by an International Business Ma
chines Corporation scientist. Previously only scenes illu
minated by laser light could be captured in a hologram. 

(A hologram records all the information contained in 
light waves, in contrast with ordinary photographs which 
record only the intensity of light from various points in 
the scene. The holographic image is truly three dimen
sional-for example, a viewer can "see around" objects 
in the foreground by moving his head to one side just 
as if he were looking at the original scene.) 

Since certain holograms can also be viewed in white 
light, it now appears that holography, previously an ex
clusively laboratory technique requiring lasers, may be
come accessible to amateur photographers in the future. 

Rubber Roof 
General Electric unveiled a new silicone roof coating. 
A liquid silicone rubber, the material is applied like 

paint from a roller and soldifies to a lightweight elastic 
rubber membrane that stays permanently flexible. A 
primary feature of the new silicone is its resistance to 
weathering. Two coats give an average thickness of 22 
mils. Life expectancy could exceed 30 years. 

Characteristic of silicones, the new material, called 
Silicone Rubber Roof Coating, can be easily applied at 
all temperatures at which a man can work. It remains 
liquid down to -65°F, and has equally good resistance 
to heat-molten solder does not harm it. A membrane 
made of the material "breathes" to allow internal mois
ture to escape while it keeps exterior water out. 

The lower weight of silicone roofing, compared to most 

commonly used roofing materials, can also reduce build
ing costs. The high reflectance of white silicone roofing 
reduces air conditioning costs. Unlike asphalt/felt/ 
gravel systems, additional application savings come from 
unique handling characteristics of the material-low ma
terial weight and volume to lift and handle and from the 
simple application methods. 

Think 
A new hot strip mill at Inland Steel Company's In

diana Harbor mill, East Chicago, Ind., produces high
quality strip with the aid of advanced Westinghouse 
electrical drive equipment and a computer control sys
tem. The 80-inch mill can produce steel strip at 3870 
feet per minute. Slabs as large as 10 inches by 76 inches 
by 32 feet can be rolled through a five-stand roughing 
train, driven by a-c motors, and a six-stand d-e motor 
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finishing train. 
The Prodac® 580 computer system provides data

logging for the entire rolling mill-from slab depiler to 
strip coiler-and automatic control from the furnace slab 
extractor to the strip coiler. Because it monitors and 
controls strip production constantly and to close toler
ances, it assures a product of higher quality and greater 
uniformity than would otherwise be possible. 

For data-logging, the computer system logs both pro
cess and product data and transfers it to typewritten 
printouts. These printouts provide a record of product 

specifications, production performance, and other infor
mation needed for management control of work coordi
nation, production planning, and inventory. 

For control, the computer system interprets informa
tion entered on punched cards and other information 
fed back from the mill by sensing devices such as roll
force gauges, width gauges, and X-ray thickness gauges. 
It tracks and identifies slabs going through the furnaces, 
detects slab travel during processing, ascertains slab 
temperature at selected locations, calculates settings to 
be made on the mill and auxiliaries for each slab, and 
corrects preliminary calculations with information re
ceived by feedback. 

Although the computer's basic input is by cards pre
pared in the office, card punching and preparation can 
also be done at the rolling mill itself. The operator can 
assume manual control at any point in the rolling cycle 
and then return the system to automatic operation to 
complete its sequence. 

The electrical drive for the finishing train includes six 
9000-horsepower double-armature d-e motors rated 750 
volts, 125/312 rpm; six 7200-kw 750-volt d-e ignitron 
rectifiers (13.8 kv, three-phase ac); and 18,898 horsepower 
in d-e motors and 12,500 horsepower in a-c motors for 
auxiliary drives. All d-e adjustable-voltage circuits and 
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excitation subsystems have Westinghouse thyristor regu
lators. 

Each ignitron rectifier supplies d-e power to each of 
the six double-armature finishing-stand motors. Acceler
ation is by field control. Fast motor speed changes are 
made through a thyristor-controlled firing circuit for the 
rectifiers; a slower motor field regulator allows armature 
voltage to be maintained at the correct values so the 
final motor speed equals the new speed reference. 

Hot Rod 
Laser rods-the key working element of most lasers

are growing up. Smaller than a cigarette a few short 
years ago, such rods now reach three feet and more as 
shown by this giant specimen at the Westinghouse Re
search Laboratories. Made of glass containing a trace 
of an impurity called neodymium, the rod is used in 
experiments aimed at increasing the size, power output 

and efficiency of laser systems suitable for welding, drill
ing and micromachining. Promising areas for laser weld
ing include electronic circuits, auto bodies, metal furni
ture and piping. The rod, 1nade in cooperation with 
Pittsburgh Plate Glass Company, is here being examined 
by a research engineer. It is illuminated at both ends 
with ordinary light to bring out the uniformity of its 
structure. In the background is the laser system into 
which it fits. 

De-odorizer 
Ten buses equipped with experimental catalytic muf

flers were delivered to the New York City Transit Au-

thority by GMC Truck & Coach Division of General 
Motors for further evaluation in the field of diesel bus 
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exhaust odor control. 
The flow of hot exhaust gases through the muffier 

activates the pellets to promote the oxidation of un
burned hydrocarbons and also agitates them to reduce 
carbon buildup in the catalytic bed. 

Muffiers similar to those being placed in New York 
are being evaluated in several other selected bus fleets. 
In Detroit, they have operated for more than 40,000 
miles without limiting engine performance or requiring 
the addition of new catalytic pellets. 

Good Show 
A space photo computer technique developed at Cal

tech's Jet Propulsion Laboratory now shows promise of 
enhancing medical X-rays. 

While the application is still in the experimental stage, 
the possibility of improving X-ray photographs for 
earlier diagnosis of serious ailments has intrigued several 
of the nation's leading medical schools and clinics. 

Thus far, particularly encouraging results have been 
obtained from enhancement of photographs of the retina 
and of X-ray films of the chest and skull. For example, 
the use of a computer filter on skull X-rays proved effec
tive in sharpening the outline of blood vessels, and in 
enhancing details of the cell structure of the mastoid 
bone behind the ear. 

The JPL enhancement process was developed origin
ally to remove distortions in photographs of the moon 
taken by Ranger and Surveyor spacecraft, and of Mars 
by l\1ariner IV, for the National Aeronautics and Space 
Administration. 

Here, in brief outline, is how the process works: 
In space pictures, the television signal strength varies 

according to brightness, or shades of gray. Signals are 
numbered from 0 (white) to 63 (black). For Surveyor I 
pictures, each of 600 television lines was converted to 
600 points to form the image. 

Such point, or shading, numbers are stored in a digital 
computer and can be adjusted by programmers to 
heighten contrast. The revised numbers are transferred 
to a magnetic tape and fed into a machine that re
converts them to voltage. This modulates the intensity 
of an electron beam as it exposes film by a line-to-line 
scan. The results usually is a finer-detailed image. 

In the JPL experiments, medical X-ray photographs 
have been converted into computer tape by using a 
cathode-ray tube scanner. The film or transparency is 
digitized with as many as 500,000 points per one square 
inch of 35 mm. film. 

Most of the work to date has involved reduced trans
parencies, which causes loss of picture quality. The sys., 
tern is being modified to handle 70 mm. film. The ideal 
system, the researchers concede, would directly scan the 
X-ray in its original full size. This, however, lies in the 
future. 

Two factors are important in the procedure-frequen
cy enhancement and pattern extraction. Frequency en
hancement is similar to the control used on a hi-fi set 
when a balance is desired between low and high fre
quencies. Pattern extraction draws attention to features 
of a picture which might otherwise be overlooked. 

A digital computer, given information about frequency 
distortion caused by a camera, can apply a numerical 
filter to compensate for fuzziness and achieve sharper 
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contrast in an X-ray photograph. 
In extracting patterns, the researchers have experi

mented with subtracting one X-ray photograph from an
other. They report "encouraging" results from a com
puter program designed to ascertain the difference be
tween an early X-ray showing no abnormality and a later 
one beginning to show disease. 

What a Gas 

A Westinghouse scientist may have duplicated in his 
laboratory the kind of chemical reactions that put to
gether the earth's atmosphere, oceans, oil and rock 
millions of years ago. 

The laboratory experiments used samples of carbon 
smaller than the head of a match. But the earth-shaping 
reactions they suggest must have occurred on a scale so 
vast as to almost defy imagination. 

The experiments and the theory they prompted were 
described in the British scientific journal, "Nature," by 
Dr. Earl A. Gulbransen, consulting scientist at the West
inghouse Research Laboratories. 

Dr. Gulbransen's theory goes back in time to when the 
earth was thickly populated with active volcanoes. Each 
one acted as a sort of chemical "factory." Within it was 
a molten stew composed of carbon, hydrogen, nitrogen 
and other elements plus small amounts of the simple 
compounds they form by interacting chemically-am
monia, carbon dioxide and water vapor, for example. 

But it was when these volcanoes erupted, spewing 
their rock and chemicals onto the earth's primitive land
scape, that they triggered the special chemical reactions 
proposed by the Westinghouse scientist and duplicated 
on a tiny scale in his laboratory. 

"In addition to high temperature and falling pressure, 
two other critical conditions were present in this highly 
reactive chemical environment," Dr. Gulbransen said. 

"These two conditions were (1) high gas velocities and 
(2) rapid cooling, or quenching, of the reaction products. 

"In our experiments we injected both of these condi
tions into high-temperature reactions between high
purity carbon (graphite) and ultrapure hydrogen. 

"Normally, carbon and hydrogen do not react appre
ciably at high temperature and ordinary pressure. The 
reason is that a state of chemical equilibrium is reached 
after only a small concentration of reaction products is 
formed. Then, the reactions go backwards just as well 
as they go ahead. 

"But when fast-flow, rapid-quench conditions are intro
duced, the reaction products are removed from the scene 
and the reactions go forward significantly. 

"Indeed, they proceed to the point where we are able 
to identify such organic materials as methane, acetylene, 
ethylene and benzene. 

"These results led to the speculation that a similar 
chemical environment may have occurred early in the 
earth's history." 

Upon release of pressure, primitive volcanoes would 
provide equivalent high temperatures, varying pressures, 
fast flow and quenching conditions, Dr. Gulbransen 
pointed out. Therefore, chemical reactions could occur 
between components within the volcano and with gases 
already in the earth's atmosphere to give products not 
normally expected from energy considerations. Such re-
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actions, proceeding over long periods of time on a very 
large scale, could account for the earth's atmosphere, 
hydrosphere and lithosphere as they are generally known 
today. 

"One sees the quenched gases from these early vol
canoes as consisting of nitrogen, hydrogen, ammonia, 
water, hydrogen sulfide, carbon monoxide and small 
amounts of carbon dioxide and hydrocarbons," Dr. Gul
bransen said. 

"Water vapor could condense as solid or liquid water. 
Carbon dioxide could dissolve in the seas and react to 
produce carbonates. Hydrocarbon gases could be trapped 
in volcanic rock to isolate them and account for basic oil 
and gas deposits in the earth. 

"Such chemical reactions, occurring under various con
ditions of pressure, temperature, flow and quenching, 
combined with mechanisms for isolating the reaction 
products, give a rather thorough and satisfying model 
for the formation of the oceans, of large quantities of 
deposited carbonates as rocks, of hydrocarbon com
pounds and of the atmosphere before oxygen appeared 
in it." 

Unkindest Cut of All 
To test the potential applications of one of man's new

est types of laser, a Westinghouse research engineer uses 
it to drill through glass. The laser operates continuously 
rather than in short pulses and uses carbon dioxide gas 
to generate an invisible laser beam of infrared light. 

The beam rapidly slices through wood, plastics, glass and 
similar materials, offering the possibility of many indus
trial and militmy uses. Unlike most lasers, the beam has 
little effect on metals, being mostly reflected by the 
metal surface. 
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Ill 

by DAVID E. ENGEN 
~~~~~~~~~~~~~~~~~~~~~~~~ 

-vilitas et crudus sen1per eternam 

Hungry tourist: <Boy, am I hungry! 
What do you have to eat?" 

Waitress: "How about today's spe
cial-broiled cow's tongue?" 

Tourist: <'I'll be dammed if I'm go
ing to eat anything out of a dirty old 
cow's mouth-just give me a couple 
eggs over easy." 

® ® ® 

The National Bureau of Standards, 
which scientifically analyzes every
thing it gets its hands on, has just 
composed a tongue-in-cheek reference 
file card on women: 

Symbol: Wo. Atomic weight: 120. 
Occurrences: Found wherever a man 
is found, seldom in a free state. 

Prof: "I say there, you in the auto
your tubular air container has lost its 
rotundity." 

Soph: "What?" 
Prof: "I said, the cylindrical appa

ratus which supports your vehicle is 
no longer symmetrical." 

Soph: "Come again." 
Prof: "The elastic fabric surround

ing the circular frame whose succes
sive revolutions bear you onward in 
space has, not retained its pristine 
roundness. 

Soph: "What's that?" 
Little Boy: "Hey, bud, you gotta 

flat tire." 

She: Have you heard the horrid 
things they have been saying about 
me? 

Engineer: Why do you think I came 
over? 

It's rumored that the Russians are 
going to put seven cows in their next 
Sputnik. This will ce1tainly be the 
herd that was shot around the world. 

® ® ® 

After a shipwreck, the captain's 
wife and a parrot were drifting about 
on a raft. Several days of silence had 
gone by until the parrot finally spoke. 

"How's your fanny?" the parrot ask
ed. 

"Shut Up!" snapped the woman. 
'"Mine too," said the parrot. "It 

must be the salt air." 

The gorgeous blonde walked into 
the dress shop and inquired: "May I 
try on that blue dress in the window?'. 

"Go ahead," the owner said, "It may 
help business!" 

Saving money isn't a challenge. It's 
an out-and-out victory. 

Physical properties: Generally 
rounded in form. Boils at nothing and 
may freeze at any minute. Melts when 
treated properly. Very bitter if not 
used well. 

SHURE FELLA, DON'T MENSHUN IT. 

Chemical properties: Very active. 
Possesses great affinity for gold, silver, 
platinum, and precious stones. Vio
lent reactions when left alone. Able 
to absorb great amounts of food. 
Turns green when placed beside a 
better-looking specimen. Ages rapidly. 

Uses: Highly ornamental. Useful 
as a tonic in acceleration of low 
spirits, etc. Equalizes the distribution 
of wealth. Is probably the most pow
erful income-reducing agent known. 

Caution: Highly explosive when in 
inexperienced hands. 

Ci!l ® C) 

If every boy in the U.S. could read 
every girl's mind the gasoline con
sumption would drop off fifty per 
cent. 

A father was speaking to his 4 year 
old daughter. 

"Have you a kiss for daddy?" 
"No!" 
"Shame on you. Your daddy works 

all day to bring home a little money 
and you behave like that. Come on 
now, where's the kiss?" 

"'Where' s the money?" 
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Governor Wallace is a mother. 
Ell Ell Ell 

There was a girl whose measure
ments were 20-24-36. She really look
ed like an ironing board. One day her 
fairy godmother appeared to her and 
said. "Every time you ask a man to 
marry you and he says, 'No', you will 
grow an inch on top." The girl went 
out and asked a man if he would 
marry her and he refused. Sure 
enough, she added an inch on top. 
She asked another and he refused too. 
She grew another inch. After asking 
14 more guys she was a perfect 36. 
But still no one would marry her. 
"Aha," she said, "I know why nobody 
will marry me. There are too many 
girls who are 36-24-36. So I'll go them 
one better I'll ask one more man. So 
the next man she saw, she asked, 
'"Will you marry me?" "No," he cried, 
"a thousand times no." 

There were three men adrift on a 
raft at sea, a Presbyterian, a Jew and 
an agnostic. The Presbyterian said, 
'"Well, it looks like the end is near. I 
think it's about time we started pray
ing." The other two agreed. But the 
Jew said, "I haven't been to the syna
gogue for a long time and I've forgot
ten how to pray." The Presbyterian 
said, "I haven't been to church for a 
long time either. I've forgotten how 
too." The agnostic said, ''I'm not 
much for praying, but I used to live 
across the street from a Catholic 
·church and I heard them pray a lot. 
Maybe we can pray like them." The 
other two agreed that anything was 
better than nothing. So the agnostic 
began, "Under the B, 5 ... 

Dormie: "If I'm still studying when 
you come back, wake me up." 

@ ® ® 

Know what a monastery is? It's a 
home for unwed fathers. 

Ell ® ® 

Did you hear about the movie star 
who's also an excellent housekeeper? 
Every time she gets divorced, she 
keeps the house. 

® Ell ® 

John: "After you drink a lot does 
your tongue bum?" 

Mark: "I don't know, I've never 
been drunk enough to light it." 

Ell ® ® 

Happiness is watching a drunk try
ing to commit suicide as he jumps out 
of a window and lands on a beer 
truck. 

April. 1967 

A gullible man is one who thinks 
that his daughter has got religion 
when she comes home with a Gideon 
Bible in her suitcase. 

® ® ® 

Definition of a college man: One 
who can't count up to 70 without 
cracking a smile. 

® ® Ell> 

A professor is a person whose job 
is to tell students how to solve the 
problems of life which he himself has 
avoided by becoming a professor. 

APRIL'S LINES 
OWED TO KNEES 

Knees to the right of us 
Knees to the left of us, 
Knees crossed in front of us, 

How they display 'em! 
On they go trippingly, 
Daintily, skippingly, 
Winds biting nippingly, 

Fail to dismay 'em. 
Round knees and Hatter ones, 
Thin knees and fatter ones,
Mostly the latter ones-

Everywhere listed; 
Straight and contorted ones 
Queerly distorted ones, 
Mates and ill-sorted ones, 

Comically twisted. 
Bare knees and honey ones, 
Real knees and phoney ones, 
Silk-covered toney ones, 

Plump and beguiling, 
Pale knees and painted ones, 
Nice knees and tainted ones, 
Queerly unacquainted ones, 

Onward go filing. 
Gay knees and sad ones, 
Good knees and bad ones, 
Warm, woolen-clad ones 

Taunting the breezes; 
Straight knees and bandy ones, 
Bum knees and dandy ones, 
Awkward and handy ones, 

On go the kneezes. 
Knees to the right of us, 
Knees to the left of us, 
Knees crossed in front of us, 

Often we've seed 'em. 

There was a baby born with the 
biggest smile you ever saw. He was 
grinning from ear to ear and would 
not stop. Puzzled, the doctor called in 
others to try to find out why the baby 
wouldn't stop smiling. One of the 
consultants noticed that the baby kept 
his right hand clenched in a fist. Pry
ing it open, the doctors were surprised 
to find-The Pill. 

No matter how bad a movie is at a 
drive-in, most of the patrons manage 
to love every minute of it. 

® ® Ell> 

I.E.: "Do you smoke after making 
love?" 

Passionate coed: "Gee, I never 
bothered to look." 

He: "Ya' know something honey? 
I'm going to call you jello because 
you're so easy to make." 

She: "That's alright dear. I'll call 
you oatmeal because you're done in 
three minutes." 

e e e 

If a light sleeper sleeps with a light 
on, does a hard sleeper sleep with a 
light off? 

The fellow who invented the sofa 
must be very rich: millions have been 
made on it. 

COED: "How about a date, big 
boy?" 

Fraternity man: "Can't, gotta go to 
bed and get some sleep." 

COED: "Why?" 
Fraternity man: "Tomorrow's my 

tough day. Cotta shave." 
Ell> ® Ell> 

Did you hear about the pro football 
player who was drafted? Neither did 
we. 

M.E. to blind date: "I never really 
believed in reincarnation, but what 
were you before you died?" 

® ® ® 

Then there was the ill-humored 
civil engineer who always built cross
roads. 

Did you hear about the C.E. who 
went to an agricultural college? His 
classmates voted him "The Man Most 
Likely To Sack Seed." 

Ell ® ® 

Most college campuses are getting 
so crowded that if a student wants to 
be alone, he has to go to class. 

® ® Ell 

The patient with high blood pres
sure was worried. 

"Tell me, Doc," he asked, "just how 
sick am I?" 

'"Let me put it this way," said the 
doctor, "if it wasn't for your skin, 
you'd be a fountain." 

e e e 

''I'll see you," said the Ch.E., as he 
laid down a royal Hush in a game of 
strip poker. 

27 



28 

Right now, as a matriculating engineer, you are 
about to be romanced by some real giants of indus
try. The day of the athlete is giving way to that of the 
engineer. Listen to the tales of new R & D projects 
and to the beach stories about playground plant sites. 
Brother, you're ripe for·the hook; but before you bite, 
listen to us. 

CONDUCTRON-MISSOURI has grown to a pre
dominant position in the commercial aircraft simula
tion market in less than two years, with contracts for 
727, 737, DC-8 and DC-9 Jetliner Simulators. Our 
engineers earned their reputation by developing and 
manufacturing simulators for Mercury and Gemini, 
when we were a part of McDonnell. We're a volume 
hardware producer of avionics and ground support 
checkout equipment. We're involved in advanced com
munications and micro-electronic circuitry. And we've 
just entered the i nstitutiona I field with PARAM ETRON®, 
the most flexible bio-medical critical monitoring de
vice yet offered to hospitals. 

Conductron engineers have the benefit of working 
for a "small" outfit (383 engineers and scientists) 
that does BIG business (our current backlog is $33 
million). Our total employment grew from 1200 to 
almost 2000 in 1966. 

What does this mean to you? Well, first you'll be 
known by far more men than those in your immediate 
groups, and you'll rub slide rules with top men on a 
project from the start. Second, you'll be reviewed for 
promotion by men who know your capabilities first
hand, rather than top-side administrators. But most 
of all, you'll know you've got a job, not a position. 
A job that's well paid, and meaty enough for you to 
sink your talents into juicy projects, if you stick. 

In the next three years we must double our engi-
. neering personnel. Chance for promotion? You bet! 
Then perhaps you'll understand why 70% of the men 
we think are worth inviting to come look us over 
decide to stay. 

We're located in suburban St. Charles, Missouri, 
just 22 miles from downtown St. Louis with all the 
educational, cultural and recreational benefits of city 
life. 

If you are about to earn a B.S. or M.S. degree in 
Electrical, Electronics or Mechanical Engineering, 
Mathematics or Physics, send the coupon to JOHN 
BROCKSCHMIDT at our address below. 

r-------------------~ 

I NAME I 
I I 
I ADDRESS I 
I I 
I CITY STATE ZIP I 
I I 
I UNIVERSITY CLASS OF_ I 
I I 
I MAJOR I L ___________________ j 

CONDUCTRON ... NfiSSOURI 
Division of Condudron Corporation 
2600 N. Third Street • Box 426 

St. Charles, Missouri 63301 

We are and always have been an equal opportunity employer 
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liver J~~ eyer, Jroo 
Oliver Meyer & Sons Construction Co .. 
New Orleans, Louisiana 

'' he joint n that 
it's the est I've f 

ickey 
un f r 

Oliver Meyer has been a sewer contractor for 28 
years and here's what he says about the Dickey 
urethane Coupling: "The compression joint on clay 
pipe is a real improvement. But Dickey went one 
step further and made it with urethane. At first, I 
couldn't s'ee the difference. I do now ... for one 
big reason. 
"Urethane has the highest load-bearing capacity of 
any material used in a factory-made joint. This is 
important because it means joints resist any perma
nent change in dimension. The joints are tight, all 
the way around the pipe ... and remain that way. 
And that's the only way to really solve the infiltration 
problem in sewers." 
Mr. Meyer is stating facts .. 0 facts that are irrefut
able. In~ addition to high load-bearing capacity, the 

If it's made of clay it's good ••• 
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e is urethane ED ED 1m 

uil in se ersED'' 
Dickey urethane Coupling offers many other advan .. 
tages. 0. assures retention of compression o •• resil .. 
ient hardness stability ... sustained flexibility ..• 
immunity to cold flow ... resistance to acids, alkalis, 
sewer gas, industrial wastes normally found in 
sewers and immunity to attack by micro-organisms. 

All of these add up to long life, low cost sewers. 
And remember, Dickey clay pipe lasts for genera .. 
tions, too. Don't accept less. 

sanitary glazed clay pipe 

BIRMINGHAM. ALABAMA " FT. DODGE. IOWA " KANSAS CITY. 
MISSOURI o MERIDIAN. MISSISSIPPI o ST. LOUIS. MISSOURI 
SAN ANTONIO. TEXAS • TEXARKANA. TEXAS-ARKANSAS 

If it's made by Dickey it's better 
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by FRANK STODOLKA 

The chief benefit of city living lies 
in the tremendous concentration of 
people and capital resources which its 
residents enjoy. Within a prosperous 
area of just a few blocks' radius thous
ands of residents support each other 
through an almost infinite spectrum of 
commercial, cultural, social, and poli
tical activities. But even such a vast 
socio-economic concentration needs 
an efficient mass transit system to 
unite it with other land uses for the 
goods, services, and so on which it 
needs. For the massive quantities of 
people and materials that a city de
pends on must flow cheaply and 
speedily from any point in the city to 
another, without disrupting other so
cial functions. But the actual conven
ience and efficiency of any given mass 
transit system will depend on a num
ber of considerations: the thermal ef
ficiency of conve1ting its propelling 
energy into motion, the cost of utiliz
ing this energy, the cost and conven
ience of the system to individual ens-
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tomers, and the degree to which the 
system interferes or conflicts with 
other city land uses. 

The thermal efficiency of the means 
of propulsion for a mass transit sys
tem is the first and most basic criter
ion for the evaluation of any mass 
transit system. Basically, thermal ef
ficiency is a measure of the amount of 
propulsive energy wasted in a Ina
chine through heat or friction before 
it is converted into the desired force 
or motion. Thermal efficiency is de
pendant on the type of propulsive en
ergy being utilized and the number of 
conversions it must tmdergo before 
this energy becomes usable motion. 
Therefore it is generally true that the 
simpler the process through which a 
mass transit syste1n converts a propul
sive energy into motive force, the 
greater the efficiency of the system's 
means of propulsion. 

The cost of utilizing a system's 
n1eans of propulsion is the second crit
erion for evaluating a mass transit sys-

tern. Mass transit, like any industry, is 
subject to the laws of supply and de
mand and, like industry, its advocates 
have discovered that the mo.re propul
sive energy a system can generate 
(i.e., the more goods it can produce), 
the cheaper is the cost of supplying 
this energy for transportation. And 
generally, the more energy a tech
nology can make available, the larger 
and more massive becomes the ma
chine that is required to harness this 
energy. Ultimately the scale of a pro
pulsion engine may become so great 
that it would be impractical to move 
the engine itself through the transit 
system, but instead, it may be more 
feasible to transfer or conduct the 
energy it produces, mechanically, 
elechically, or otherwise to a vehicle 
in the transit system which would 
utilize it for propulsion. For example, 
the electric generators of Hoover Dam 
are much too large to be installed on a 
subway train but the energy they pro
duce can be conducted to a subway 
train for its use. Thus as technology 
makes available larger, more powerful 
and more efficient engines it creates a 
dichotomy for mass transit systems 
with small inefficient self-generated 
vehicles on one side and relatively 
efficient externally generated vehicles 
on the other side. Each forn1 of pro
pulsion (combustion, elechic, air and 
so on) has tended to dichotomize, pro
ducing an array of expensive and in
efficient self-generated systems as well 
as expensive and efficient externally 
generated systems. The only way this 
dichotomy may be resolved in favor 
of the individual consumer is to elim
inate the clutter of inefficient small 
scale propulsion systems by employ
ing externally generated energy? 
which has such great thermal efficien
cy produced so cheaply that small 
scale systems will almost be abandon
ed. 

Consumer demand for externally as 
opposed to internally generated pro
pulsion in mass transit-any trans
portation system for that matter-will 
ultimately depend on the cost and 
convenience to individual consumers. 
However, consumer costs and conven
iences with respect to each form of 
propulsion depend in turn on the de
gree of concentration of people in the 
individual consumer's area. High con
centrations generally mean that the 
area will have a strong demand for 
transportation within the urban area 
itself, whereas lower concentrations, 
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generally found in the suburbs, mean 
that demand is lower and that the dis
tance a system must cover is many 
times larger. And the stronger the de
mand in an area, the more successful 
external generation propulsion sys
tems are likely to be, because access 
points to the system, spaced a few 
blocks apart, would serve thousands 
of people conveniently at a cost of 
only a few cents each. On the other 
hand, the lower the concentration and 
hence the greater the distance an ex
ternally generated system has to cover 
the farther apart access points are and 
the fewer people share the costs of the 
system. Therefore self-generated pro
pulsion systems, such as the automo
bile, prove more convenient in areas 
such as the suburbs. Theoretically no 
matter how efficient external genera
tion systems become, there will al
ways be a balancing point at some dis
tance from the city's center where the 
factors of concentration and decon
centration will make either choice 
equally convenient. Our major con
cern is finding an external generation 
system so efficient that this point is re
moved beyond the vast majority of 
people who will use the system. 

The fourth and final criterion 
hinges on the fundamental reason 
why there is a demand for mass tran
sit in the first place. This demand, of 
course, exists because city land uses 
are socio-economically interdepend
ent. Because they are interdependent, 
it is important that transportation, 
which is also a land use, not interfere 
or conflict with other land uses. From 
this follow three important conclus
ions. First, it would be best if all 
transit systems were removed from 
ground level entirely. Secondly, it 
would be even better if the mass tran
sit system produced an absolute min
imum of noise and pollution as well. 
Lastly, it would be the best system 
of all if besides fulfilling these needs, 
it eliminated space consuming, in
efficient self-generating systems en
tirely. 

Combustion Propulsion 
Combustion propulsion includes ve

hicles powered by the gas, diesel, jet, 
and rocket engines, and of these the 
automobile and diesel truck, bus, and 
train are the ones most used in city 
wide mass transit. None of these ve
hicles are externally propelled since 
the combustion engine is not efficient 
enough to warrant such a technologi-
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cal feat. 
So much heat is given off in the pro

cess of combustion that only 35 to 45 
per cent of its explosive energy is con
verted into actual vehicle motion. A 
long power train of gears and shafts 
wastes a lot of the energy generated 
through friction. The efficiency of 
combustion propulsion therefore 
makes it poorly suited to a city's needs 
for transportation. 

According to the second criterion, 
the inefficiency of the combustion en
gine makes the use of large quantities 
of energy for transportation almost 
impossible. As the scale of the engine 
is increased, combustion gives off so 
much heat so quickly that the explo
sions make large scale energy pro
duction prohibitive. The combustion 
engine is simply too inefficient to war
rant the technological costs of har
nessing it on a large scale and, even 
then, one is faced with the problem of 
transferring motile energy from a 
fixed generator which involves even 
more wasted energy. One indication 
of the inferiority of large scale com
bustion propulsion as compared to 
smaller scaled propulsion may be 
found in the fact that in 1956 more 
than 29% of Manhattan's residents 
preferred autos, taxis, and buses 
whereas only 7% used commuter rail
roads. The combustion engine is sim
ply too inefficient to be applied on a 
large scale. 

It follows almost too easily that the 
low efficiency and high costs of large 
scale as opposed to small scale com
bustion propelled vehicles allows 
small scale vehicles much greater con
veniency. Compared to the train in 
1956, the auto was king of New York 

and that is why the city had so many 
problems. The high costs and low 
average speed (including stops) of the 
train cannot compete with the easy 
accessability of the auto. 

Furthermore, due to the fact that 
it carries its propulsion generator with 
it, the automobile conflicts with other 
land uses, is noisy, and causes air pol
lution. The streets and parking lots it 
needs cause urban sprawl of the sort 
that Los Angeles is famous for, and 
the noise and air pollution it causes 
have assisted in giving the city a bad 
reputation. All and all, the automo
bile, while it may be good for driving 
in ·the suburbs, is unsatisfactory for 
urban transportation. 

Electric Propulsion 
Electric propulsion is far more ef

ficient than combustion propulsion 
but it is not speedy enough or eco
nomical enough to eliminate the di
chotomy between small scale and 
large scale propulsion systems. 

The thermal efficiency of electric 
generators is much greater than that 
of combustion engines-about 90 per 
cent. Some energy is wasted in the 
form of electrical resistance and fric
tion. There are a few energy conver
sions-some transformers perhaps but 
little else-so the power train is al
most completely eliminated. But, the 
fact is, if the electric generator or mo
tor wasted as much heat as a com
bustion engine, the resulting rise in 
resistance would probably bum it out, 
so the two means of propulsion are 
really rather hard to compare. 

"Electricity is penny cheap," so the 
advertisement says and, true enough, 
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the cost of producing electricity on 
large scales is declining every year. 
And indications are that these costs 
will drop fantastically when nuclear 
fusion is harnessed . to produce elec
tricity. Nonetheless, the distinction 
between large scale and small scale 
propulsion systems remains. Despite 
the efficiency of electric generators, 
scientists are still producing battery 
powered cars, some with the recently 
developed fuel cell which will com
pete with monorails and subways in 
the years to come. Furthe1more large 
scale systems with stationary gener
ators like the subways in New York 
as of 1956 carried only a little more 
than half of the 3,316,000 commuters 
going in and out of that city every 
day. Thus, electric propulsion has 
won the city but a temporary respite 
from its congestion problems. 

Large scale propulsion systems such 
as the subway and the monorail do 
not conflict with other land uses and 
are comparatively quiet and free of 
air pollution. Since the subway tun
nels are below ground and the mono
rail is suspended above ground, land 
use conflicts are reduced to a min
imum. Even the electric car that has 
to compete with other small scale ve
hicles on the ground helps to improve 
urban conditions by being quiet and 
pollution free. Thus the fourth criter
ion is amply fulfilled. 

Air Propulsion 
In this last category of basic pro

pulsion systems I am including all 
those which gain motive force 
through moving air. This category in
cludes helicopters, ground effect ve
hicles, Tom Mortenson's uniflow sys
tem, and a new and rather unique sys
tem called gravity-vacuum transporta
tion (GVT). Of course air propulsion 
suffers the same dichotomy between 
small scale and large scale systems 
which electrical propulsion does, but 
I think that the laws of nature and 
economics have finally led us to a 
solution for this most basic problem in 
mass transit. 

According to the first criterion, air 
propulsion has a thermal efficiency 
which is limited mainly by resistance 
or drag produced by air rushing 
around the vehicle as it moves. And 
whereas, the helicopter, the ground 
effect vehicle, and the uniflow system 
all have to fight air resistance, a grav
ity vacuum transport which rolls 
down an evacuated tube does not. 
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Therefore of all the air propulsion sys
tems, GVT has the greatest thermal 
efficiency. However this is not to 
ignore the fact that in all four sys
tems a source of energy is needed to 
create the difference in air pressure 
which propels the vehicle. From pre
vious investigations we can conclude 
though that the electrical compression 
or evacuation systems of uniflow and 
GVT are superior to the combustion 
systems of the others. The over-all 
thermal efficiencies of these systems 
therefore indicate that the two large 
scale systems of uniflow and GVT 
should be more commercially feasible 
than helicopters or ground effect ve
hicles. 

The second criterion bears out this 
prediction by indicating that since 
both helicopters and ground effect ve
hicles have to carry the engines which 
both suspend and push these vehicles, 
such small scale systems have to be 
deemed vastly inefficient. Not only do 
these small scale generators have to 
fight the forces of drag and inertia but 
a goodly portion of their energies 
have to be spent suspending the ve
hicle and its engine against the force 
of gravity. Mortenson's uniflow sys
tem, on the other hand, avoids having 
to suspend the engine by sending 
compressed air through a central rail 
on which his small six passenger 
transports run. The transports are 
suspended and pushed along on a 
cushion of air as a computer opens 
vents in the rail at timed intervals. 
But unlike all the rest, GVT uses the 
force of gravity to its advantage be
cause as a transport rolls down its 
evacuated tube the lack of air resis
tance enables it to take full advantage 
of gravity when it accelerates down
ward. Therefore of all the air propul
sion systems only the large scale 
systems, especially GVT, are econom
ically feasible. 

Of all air propulsion systems, as a 
matter of fact, of all the propulsion 
systems I have discussed, GVT an
swers the third criterion-that of con
sumer demand in remote low concen
tration areas-the best. The critical 
factor of gravity as it accelerates the 
transport, arcing like a pendulum be
tween access points, makes all the dif
ference. The greater the distance be
tween access points, the greater the 
depth of the arc which can be travers
ed and hence the greater the speed 
attained through gravity-at almost 
no cost to the consumer. The system 

is so cheap that it can easily afford to 
make stops in low cencentration areas. 
And since the system's average speeds 
of between 120 and 390 miles per 
hour far excel those of all present 
modes of mass transit, GVT can easily 
be expected to make most other forms 
of mass transit obsolete. Therefore, 
the same marvelous efficiency which 
makes GVT superior to all known 
large and small scale systems has con
quered the problem of concentration 
versus deconcentration as it relates to 
consumer demands. 

According to the fourth criterion, 
small and large scale air propulsion 
systems fare the same as the rest of 
the systems. But whereas helicopters 
are removed from ground level, they 
still make a lot of noise and create air 
pollution. Similarily ground effect ve
hicles occupy huge amounts of space 
besides being noisy and polluting the 
air. On the other hand, uniflow and 
GVT would operate underground 
which besides reducing land use con
flicts would make them quieter. Large 
scale air propulsion which takes ad
vantage of large scale electrical pro
duction for compressing or evacuating 
air is a very quiet thing. Moreover ac
cording to all the major criteria, large 
scale air propulsion systems and es
pecially GVT can provide the best 
transit service that modem technology 
can currently develop. 

However as the city grows, even 
better systems will become necessary. 
What lies beyond GVT? Perhaps, just 
as GVT is an application of the laws 
of physics, some future generation 
will apply these laws in new ways 
(or discover new ones) and invent 
teleportation. New sources of energy 
have made advanced forms of trans
portation possible. How long will it 
be before our understanding of the 
relationship between matter and ener
gy makes it possible to convert one 
into the other at will just as easily as 
we convert various energy forms into 
others when and where we want these 
conversions to occur? Whatever new 
sources of energy we find, whatever 
new forms our transportation take on, 
the city can grow and keep on grow
ing only as long as a mass transit sys
tem-or a combination of such systems 
-functions to bring its land uses to
gether. Only by forming dense socio
economic pools of people and capital 

.-which bring out new ideas and pro
ducts can this vague thing that we 
call "progress" take shape. [] 
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April. 196'7 

Life 

Why is the INSTRUMENTS & LIFE SUPPORT DIVISION 

OF THE BENDIX CORPORATION interested in the science 
associated with a made-up word stemming from the Greek 
word "Cryo," meaning "Icy Cold," and "Genies" from the 
same root as "Generate"? 

1. To study the property changes of material at ultra 
low temperatures. The most obvious change being state 
(gas, liquid, solid) with accompanying changes in me
chanical and electrical properties. 

2. To explore new and useful applications of the new 
properties discovered. 

3. To provide manufactured products for its customers, 
the aerospace industry, utilizing the properties and phe

nomena associated with these low temperatures. 

These are some of the reasons BENDIX selected the study 
of cryogenics as part of its engineering program. How
ever, cryogenics does not tell the complete story of engi
neering, research and development at the division. 

INSTRUMENT & LIFE SuPPORT DIVISION is engaged in the 
development and manufacture of precision flight instru
ments, oxygen systems, fuel measuring systems, propellant 
control systems, and ultrasonic cleaning and decontami
nation equipment. 

Find out more about engineering opportunities before and 
after graduation by contacting your placement office for 
a campus interview or by returning the coupon below. 

~~~~~~~~~~~~~-------, 
I BENDIX INSTRUMENTS & LIFE SUPPORT DIVISION I 
I Davenport, Iowa 52808 I 
I Name I 
I I 
1 Class Degree Expected 1 
I Address I 
I I 
I City I 
I State I 

~-------------------~ 
lii!l lii!l lii!l 

IVISIOn 
BENDIX CORPORATION· DAVENPORT, IOWA 

An Equal Opportunity Employer 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
111 Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

April, 1967 

Ill Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! 111 Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa· 
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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Career opportunities 
unlimited in the 
Malleable castings 
industry. 
Fatigue Life Analysis. Eutectic Cell 
Size. Carbon Equivalent Determina
tions. Those titles represent just a 
few areas of current investigation by 
Malleable foundries into methods of 
improving their product and its 
method of production. Research has 
produced literally volumes of new 
and useful data in recent years ... 
so much so that there is a dearth of 
engineering talent to put this know
ledge to work. 

Many important changes are just 

around the corner. Computer control 
of melting cycles will soon be applied 
on a practical basis. Die casting of 
iron may be coming out of the theory 
stage. The pace of new discoveries 
will be just that much faster in the 
years ahead. 

Take a hard look at a career in 
the Malleable castings industry. 
Malleable foundries are of a size 
where you will have the opportunity 
to put your top skills to use almost 
immediately. It's a growing industry, 

as witnessed by the $75 million 
expansion program now under way. 
Its future is as bright as that of its 
major customers - producers of 
cars, trucks, and other transporta
tion products, farm, construction 
and other types of machinery. 

The image of the foundry labora
tory as a cubbyhole is being shat
tered. Pictured above is one of 
several new laboratory facilities built 
by producers of Malleable castings 
in the last few years. 

MALLEABLE FOUNDERS SOCIETY • UNION COMMERCE BUILDING 
CLEVELAND, OHIO 44115 

u 

COllEGE MATHEMATICS 

TRIGONOMETRY 

CALCULUS 

, 
s 

DIFFERENTIAL EQUATIONS 

ABSTRACT ALGEBRA 

tli es f 
COllEGE ALGEBRA 

ANALYTIC GEOMETRY 

ADVANCED CALCULUS 

MATRICES 

STATISTICS 

VECTOR ANALYSIS 

COllEGE PHYSICS COllEGE CHEMISTRY 

LAPLACE TRANSFORMS ENGINEERING MECHANICS 

ELECTRIC CIRCUITS STRENGTH Of MATERIALS 

FLUID MECHANICS & HYDRAULICS 

E EER'S ·B 
Main Engineering 

ST RE 

1------------------------------------------------------------------------------------
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G! 
Someone had to do it. So Motorola did. 

You won't find these books on 

any best seller list. 

In fact, you won't find 

too many people in the 

whole country who will even want to read them. 

They're part of the continually growing library 

of Motorola manuals explaining the design and 

application intricacies of the fast changing world 

of semiconductors. They're 

written for a very specific audience

design engineers-and written with the 

knowledge that new advances 

will soon pace many out

of-date. To keep current is 

a challenge. Motorola welcomes it. 

Today, semiconductor components and integrated circuitry are 

part and parcel of the modern engineer's way of doing 

things. Barely 10 years ago, most were items 

for theoreticians' drawing boards. 

Tomorrow's application ~X~ 
of semiconductor \" V U 

techniques to electronics 

defies present description. 

But as new technology refines these 

amazing devices to perform even 

greater tasks, you can 

count on Motorola to 

PUT IT IN \\TIUTING. 

Motorola's technical publications are written 

for the benefit of any company's engineers. 

University teachers and students, too. 

This is but one measure of Motorola's 

concern for people. One more path to 

advancing the state of the art ... to 

producing finer electronic products. 

TRUST THIS EMBLEM WHEREVER YOU FIND JT 



General Electric 
engineers and scientists 
are satisfying the 
needs of society m m B 

like longer days 

WAL.T[R l_ts::::A Y 
MAIN CAMPU~.! 

Turning night into day with outdoor lighting is 
one of the many challenges you may face 
in your technical career at General Electric. 

For example, inquisitive minds in research 
and advanced design at General Electric are 
evolving many concepts to make our recreation 
areas available day and night. Design 
engineers are developing concepts into 
specifications, while manufacturing engineers 
are developing the techniques and processes 
that translate designs into outdoor lighting 
systems. 

In addition, technical marketing specialists are 
working with electric utilities and city 
planners, applying night-lighting to athletic 
stadiums, city parks, or outdoor pavilions. 

You can help develop new products 
and concepts, new facilities, processes and 
manufacturing systems, or new applications 
and markets in your technical career with 
General Electric. For more information write: 
D. E. Irwin, Section 699-21, Schenectady, 
New York 12305. 

GENERAL ELECTRIC 
An Equal Opportunity Employer 





Don't·end up a square peg in a round hole .. ~ 

we~stinghouse has 71 businesses to choose from. 

Go Westinghouse, young man. 

Because your Westinghouse re
cruiter represents 71 divisions, each 
engaged in a unique business of its 
own in one of the world's most di
versified companies, he is able to 
explore all kinds of career possibili
ties with you. 

Then just to make sure you find 
the right spot for your talent and 
personality, your Westinghouse re
cruiter can arrange for you to visit 
any of the 71 divisions that make up 

six operating groups.* This will give 
you a chance to see exactly what's 
happening in the important tech
nologies of today and the future. 
Take your choice: aerospace sys
tems; computers; underseas ex
ploration; atomic power; urban 
transportation; nuclear space pro
pulsion; water desalting; micro
electronics and communications ... 
and many other areas important to 
mcdern civilization. 

Why end up a square peg in a 
round hole just because you may 

You can be sure if it's Westinghouse 

lack the facts? Get the answer:_ 
simply by writing Luke Noggle, 
Westinghouse Educational Center, 
Pittsburgh, Pa. 15221. He'll be glad 
to arrange an interview for you with 
a qualified Westinghouse represent
ative near your school. 

An equal opportunity employer. 

*The Westinghouse Operating Groups: 
Consumer Products; Industrial; Construc
tion; Electronic Components & Specialty 
Products; Atomic, Defense & Space; 
Electric Utility. 



Eareer an Your ind? 

Think Future. Think Celanese. If you're ambitious, flexible, 
and imaginative-and if you're well trained in chemistry, 
chemical or mechanical engineering, physics, marketing 
or accounting-you're our man. 
Why Celanese? You'll be working for a company that's grow
ing fast-and "plans" to keep growing. 1965 sales rose 
more than 25% to about $900 million. Our future "planned" 
growth depends on our ability to attract top-notch people 
who have the drive and desire to aim for that second billion. 
What makes you tick? Responsibility. Authority. Profes
sional Recognition. Financial Reward. We know of no other 

May, 1967 

company better able, or more disposed, to satisfy these 
needs. Working with Celanese, you'll have the chance to 
grow and broaden quickly. 

Sound good? If you feel you can perform in our demanding 
environment, it should. Discuss us with your faculty and 
Placement Office now, then plan to see our representative 
when he is on your campus- regardless of 
your military commitments. Or write to: John 
B. Kuhn, Manager of University Recruitment, 
Celanese Corporation, 522 Fifth Avenue, 
New York, New York 10036. CELANESE 

AN EQUAl OPPORTUNITY EMPlOYER 
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CLEARPRINT IS THEIR COMMON DENOMINATOR 
The reason for that is quality. To do the best work 
you have to start with the best materials. For over 30 
years Clearprint Technical Papers have served stu
dents, educators, and professionals with distinction. 
111 Clearprint's unchanging character includes 100% 
rag uniformity, permanent transparency, outstanding 
erasing and handling qualities. You get all this in 
addition to Clearprint's ideal ink and pencil surface. 

Ill Everyone who uses technical papers should try this 
comparative test: Draw, erase, and hold the sheet to 
the light. Not a chance of a ghost! 111 Repeat and re
peat this test. The results will amaze you. You will 
agree- Clearprint is America's finest technical pa
per. Introduce your students to it today. 111 Write now 
for Clearprint samples, sizes, and prices. 
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eady f r en ineerin 

h ck the fiel s of interest t y u, 
Iiiii 

I esearch, an hoenix ill the rest .. 

Turboprop engines for business 
and military aircraft 

Nuclear turbo-electric power 
systems for space 

Valves and control systems for 
space vehicle boosters 

Gas turbine propulsion systems 
for high-speed rail cars 

Onboard turbines and control 
systems for jetliners 

Gas turbine energy plants 
for on-site power 

You can build a rewarding career in these and other 
exciting growth fields at AiResearch, Phoenix. Our 
training program lets you immediately apply your 
education in laboratory, preliminary design, and 
development projects. Then, you are assigned to 
an engineering team working on a project compat
ible with your interest and aptitudes. 

At AiResearch, Phoenix, you can tackle problems 
in the design of high-temperature or cryogenic 
valves; work on secondary power systems for tran
sonic, supersonic, or hypersonic aircraft; advance 
the state of the art in turbomachinery; or help 
develop sophisticated systems for missiles, 
boosters, or manned spacecraft. 

Interested? Fill in the coupon. We'll send you 
all the facts about AiResearch, and let you know 
when our representative will visit your campus. 

May, 1967 

r--------------------------, 
Mr. Larry Derksen 

AiResearch Manufacturing Company 
Division of The Garrett Corporation 
402 S. 36th Street, Phoenix, Arizona 85034 

Name ____________________ ___ 

Home Address _________________ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I City ________ state _____ Zip ___ 
1 

College or university ____________ _ I 
Degree: D BS D MS D PhD Graduation date__ l 
I am interested in the field of: 
0 Turbomachinery 
0 Pneumatic, hydraulic, and 

mechanical control systems 

I am interested in this type of I 
work: 1 
0 Preliminary design J 
0 Mechanical design I 
0 Development 
0 Testing I 

L--------------------------J 
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Tl ALSO MOVES AHEAD FAST 
IN ••• 

SIGNAL PROCESSING COHERENT OPTICS 

integrated circuits 
move ahead fast 
@~ED so can you! 

Electronic circuitry is in the early stages of an advance 
as dramatic as the era of the transistor (left, inset). 
Semiconductor integrated circuits (center, inset) already 
have drastically reduced the size of computers, because 
each IC contains the equivalent of dozens of transistors 
and other discrete components. Printed circuit boards 
connecting dozens of IC's provide electronic functions for 
many industrial and military applications. Now, with 
large scale integration (right, inset), more than a 
thousand component equivalents can be packed into a 
single tiny unit less than two inches square. Ultimately, 
this component density may be increased 10-fold 
and more. This is only one example of the kind of 
technology that makes working at Texas Instruments 
interesting and rewarding. You may also be interested in 
other TI technologies, a few of which are illustrated 
here. All have as a common bond a high level of 
innovation ... by creative people working in a creative 
environment. TI's growth and diversity offer exceptional 
opportunities for outstanding college graduates at all 
degree levels and in many disciplines. For a free brochure 
about integrated circuits at Texas Instruments- or 
any other technology illustrated here- write Jack 
Troster, indicating your area of interest. To 
obtain information about current professional 
openings, consult your college placement director, 
or send your confidential resume to Jack 
Troster, Dept. C-489, P. 0. Box 5474, Dallas, Texas 75222. 
An equal opportunity employer. 

EX siN T UME T 
INCORPORATED 
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Official Student Publication of the Institute of Technology, University of Minnesota 

RTICLES: 

E-DAY 1967 

by The I.T. Students 
A photo article of some of the highlights of the 53rd annual 
E-Day celebration. 

SURVEY '62 

by Rodger W hippie 
A mail survey pays off with the tabulation and analysis of 
the attitudes and employment situations of 56/'0 of LT.'s 
1·962 graduating class. 

FE TURES: 

WHAT'S NEW IN SCIENCE AND ENGINEERING 

SPLINTERS FROM THE LOG 

MEN OF SCIENCE 
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15 

20 
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30 

Cover: No graduating senior really burns his books, but many do seriously think about it. 
AI Kuhfeld's illustration does however bring to mind the old senior chant "No more teachers, 
No more books, ... " 
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expressed herein are not necessarily those of the Institute of Technology or of the University of Minne
sota. Copyright © 1967 by the Minnesota Technolog Board. All rights reserved. Reproduction in whole 
or part without written permission is prohibited. 
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Photograph courtesy of American Airlines, Inc. 

For speeding your flight reservation 
or measuring a proton in orbit .. .... 

look to Weston for precision 

Dial an American Airlines office in Omaha, St. 

Louis or Minneapolis and Kathy Sittler is likely to 

answer your call in Chicago. Her telephone, like 50 

others at American's computerized reservations 

center, is linked to nine midwestern cities. 

Kathy knows which is your city because a pro

jected moving pointer on the special Weston 1201 

meter at her right points to it-for the duration of 

American Airlines operator Kathy Siltier points to a specially 
designed Weston 1201 Edgewise Meter which instantly tells 
her the location of customer calls. 

Model 1201, shown here in its standard configuration, 
provides true fiat scale display at 1% accuracy without 
parallax. Self-shielding CORMAG''• mechanism mounts ver
tically or horizontally. 

your call. The result? Faster,more efficient service. 

Similar Weston meters give fast, clear information 

to power plant operators, cyclotron technicians, 

wind tunnel crews, high-speed transit engineers, 

and hospital anesthesiologists. Parallax-free read

out, compact design, and state-of-the-art perform

ance are just three of the reasons these instru

ments serve so many industries ... with precision. 

Weston Instruments, Inc., Newark, N.J. 

Offices world-wide. Plants in New Jersey, 

Pennsylvania, Massachusetts, New York, 

Kansas, Oklahoma, Texas and Puerto Rico 

prime source for precision . .. since 1888 

Write for your copy of the new Weston Instrument Sketchbook. 

® 
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Vic lechten 
President 
Anchor Construction Co. 
Omaha, Nebraska 

u e ers built ith 
uilt~~~~~~ml ng a 

ickey ouplin 
Jill 

1e 
Jill 

a1 f r~~~'' stay er they are 
"Any contractor has to make a profit to stay in busi
ness. But, he can go out of business while he's 
making a profit (for lack of work) if he doesn't do a 
good job and use quality material. That's why I use 
Dickey Coupling Pipe. It's the one sure way to build 
durat>le sewers and make a profit, too. This pipe in 
the ground, is out of sight-out of mind." 

Vic Lechtenberg said this ... and he said more. 
"Taxpayers certainly don't want to pay for doing the 
job all over again in 1 0 to 15 years because the pipe 
failed. As far as I'm concerned, there's only one way 
to avoid this. 

Build sewers with the kind of pipe you people make 
. . . clay. And that new urethane Coupling you've 
come out with is the finest factory-made joint I've 
ever worked with." 

If it's made of clay it's good ••• 

May, 1967 

Mr. Lechtenberg is right ... Dickey Coupling Pipe 
is the finest material available for sanitary sewers. 
It can't rust, rot, corrode or disintegrate. It handles 
any kind of normal wastes ... residential or indus
trial. The Coupling, like the pipe, is resistant to acids, 
alkalis, solvents, gases and micro-organisms nor
mally found in sewers. 

Be sure to select Dickey Coupling Pipe. It takes the 
gamble out of sewer construction. 

sanitary glazed clay pipe 

W. S. DICKEY CLAY MFG. CO • 
BIRMINGHAM. ALABAMA • FT. DODGE. IOWA • KANSAS CITY. 
MISSOURI • MERIDIAN. MISSISSIPPI • ST. LOUIS. MISSOURI 
SAN ANTONIO. TEXAS o TEXARKANA TEXAS-ARKANSAS 

if it's made by Dickey it's better 
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"Engineers For 

a Better World, 

Photos by Marlin Rekow, John Wiik, 
Rodger Whipple, Steve Lindfors, and 
Dick Houston. 

Muscles strain as an enthusiastic group of I.T. students 
pull the opposition over the line in a tug-of-war contest. 
The I.T. Co-eds won the event. 

At precisely 10:05 A.M. on Friday, 
May 5, thousands of LT. students and 
faculty streamed out of the Engineer
ing Complex shouting "E-Day go 
Braugh" ... Well, anyway, classes 
were excused for the day. 

The I.T. week course of events had 

started quite a time before this how
ever. As early as the previous Sunday 
LT. men had been pitted against each 
other in all sorts of contests of brain 
and brawn including softball, bridge, 
tennis (with and without a table), and 
bowling. 

Center of interest at the open-house exhibits seemed to 
be a full-scale mock-up of NASA's Lunar Orbiter Satelite, 
with pictures of the moon taken by the Orbiter's on-board 
camera. 

On Thursday the open house op
ened with NASA providing a Lunar 
Orbiter mock-up, and the area's high 
schools providing 500 ·screaming stu
dents for the high school visitation 
program. Also on Thursday E-Day 
held its annual all-university convoca
tion with Professor Spilhaus present
ing his 'Ideal City". 

On Friday, E-Day itself, there was 
a whole slate of events. First came 
the annual parade through campus, 
followed by the awards, coronation, 
and knighting ceremonies. Karen 
Hegener, a twenty-year-old elemen
tary education major, was crowned 
Queen Colleen for 1967, to reign with 
Tom Pietrs, M.E. senior, who had 
been elected St. Pat. Distinguished 
Teacher Awards were presented to 
Richard Swalin, Head of the School 
of Mineral and Metallurgical Engin
eering and Thomas Murphy, Mechan
ical Engineering Professor. After this 
Dean Verbrugge knighted Tom as St. 
Pat who, in tum, knighted the seniors 
as they kissed the Blarney Stone. Fri
day was rounded out with a tug-of
war contest, a greased-pig chase, and 
finally a chariot race. 

Saturday saw the close of I.T. Week, 
1967, with the annual . dinner-dance 
Brawl, including a program where the 
hard-won trophies were presented. 



Queen Colleen, Karen Hegener, and St. 
Pat, Tom Pietrs, survey their court. 
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The members of Plumb-bob, ever watchful for 
foes, guard the Blarney Stone during its annual 
ride in the parade. 

The Ag. Engineers' float pointed out the effect 
of the computer on modern engineering design. 

The parade was le·d off by the ROTC Marching 
Band and its color guard. 

IEEE used the theme "Communication For a Bet
ter World" in the construction of its float. 

MINNESOTA TECHNOLOG 
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Triangle fraternity represented "Engineers For a 
Better World" by a rotating earth surrounded by 
recent engineering accomplishments. 

Theta-Tau's first place float showed two engin
eers chopping down an occupied forester's pole. 

ASME's float pictured Snoopy and the Red 
Baron in a dog fight, being hindered hy other va
rious aircraft. 
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n h r 
atte ants 

Jan Schwarz, last years Queen Colleen, crowns Karen 
Hegener this year's I.T. Week Queen. 

Queen Colleen, Karen Hegener 

Tove Meldal 

Kathy Bena 

Linda Lewandoski 

Sue Pearson 
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o Cl • For ext Year 
Staff Positions Open Include: 

• Feature riters 
• Photo Staff orkers 
• Advertising Salesmen 
• Humor Writers 

If you are a high school graduate with a positive 
G.P.A., crawl down to Rm. 2. M. E., and inquire concerning 
this glorious opportunity. 

T I E 
An Equal Opportunity Employer 

E-DA Y C NTRIBUT RS PlU B-B B~ 1967 

The E-Day committee wishes to thank the 

following companies for the contributions to 

LT. Week: 

The following men were identified on E-Day 

as this year's members of Plumb-Bob: A secret 

society of stone-toters and beer drinkers. 

May, 1967 

Univac 

Northern States Power Co. 

Electric Machinery Mfg. Co. 

The Pillsbury Co. 

Rosemount Engineering Co. 

Dr. Pepper Bottling Co. 

Honeywell Inc. 

Union Carbide Corp. 

Xerox Corp. 

Minnesota Mining & Mfg. 

Pratt & Whitney Aircraft 

Allis Chalmers 

The Erie Mining Co. 

Collins Radio Co. 

Whirlpool Corp. 

Fury Motors 

Arthur Brandli 

Gerald Butcher 

Edward Cohen 

David Donke 

Gerald Johnson 

Richard Lambert 

Stephen Lindfors 

Thomas Pietrs 

Arthur Ritter 

John Tocko 

Charles Wood 
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Life 

Why is the INSTRUMENTS & LIFE SuPPORT DIVISION 

OF THE BENDIX CoRPORATION interested in the science 
associated with a made-up word stemming from the Greek 
word "Cryo," meaning "ley Cold," and "Genies" from the 
same root as "Generate"? 

1. To study the property changes of material at ultra 
low temperatures. The most obvious change being state 
(gas, liquid, solid) with accompanying changes in me
chanical and electrical properties. 

2. To explore new and useful applications of the new 
properties discovered. 

3. To provide manufactured products for its customers 
1n the aerospace industry, utilizing the properties and phe
nomena associated with these low temperatures. 

These are some of the reasons BENDIX selected the study 
of cryogenics as part of its engineering program. How
ever, cryogenics does not tell the complete story of engi
neering, research and development at the division. 

INSTRUMENT & LIFE SuPPORT DIVISION is engaged in the 
development and manufacture of precision flight instru
ments, oxygen systems, fuel measuring systems, propellant 
control systems, and ultrasonic cleaning and decontami
nation equipment. 

Find out more about engineering opportunities before and 
after graduation by contacting your placement office for 
a campus interview or by returning the coupon below. 

~~~~~~~~~~~~~-------, 
I BENDIX INSTRUMENTS & LIFE SUPPORT DIVISION I 
I Davenport, Iowa 52808 I 
I Name I 
I I 
1 Class Degree Expected 1 
I Address I 
I I 
I City I 
I State I 

~-------------------~ 

up port 
1!1!1 1!1!1 1!1!1 

IVISIOn 
BENDIX CORPORATION· DAVENPORT, IOWA 

An Equal Opportunity Employer 
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56Cfo of I.T.'s 1962 graduates 
are polled in ... 

, 

by RODGER WHIPPLE rhe Technolog wishes to thank the following, without whose cooper
ation this survey would have been impossible. The J.T. Deans' Office, 
The I.T. Placement Office, The Minnesota Alumni Association, and 
the University's Bureau o·f Institutional Research. 

At the beginning of Winter Quarter this year, the 
Minnesota Technolog decided to try something that 
has been done only a few times before. It decided to 
conduct a survey that would explore the experiences and 
attitudes of a class that had been out of school for five 
years-the 1962 graduating class. We felt that the results 
of such a survey would be of interest to the present I.T. 
undergraduates. It is our feeling that few students 
really know what to expect when they get out into 
industry. It was with this in mind that the survey was 
prepared and sent out the week before finals last quarter. 
Of the 295 questionnaires that were sent out, 33 were re
turned to us with unknown addresses, 168 returns were 
filled out and sent back. This amounted to a 56% re
turn, which we are told is a good percentage. 

Each person was asked what degree he received when 
he graduated in 1962. The percentage of each degree 
that made up the total returns is as shown in Table 1. 
Also given in Table 1 is the percentage of each class 
that returned the survey. 

Of those that returned the survey, 86% were married, 
with an average of 1.76 children. The median age is 28. 
In trying to remain consistent with our policy of keeping 
the questionnaire anonymous, we did not ask the address 
of the recipient, however the postmarks on the return 
envelopes indicated that .6% were from a foreign country, 
15% were from California, 13.5% were from Minnesota 
outside of Minneapolis-St. Paul, 42% were from the Twin 
Cities, and 28.9% were from other parts of the United 
States. 

We also asked the recipients if they had received any 
degrees since 1962. 18% of them had done so. Of this 
group, 29% received their degrees in night school, 16% 
received their degree in part time day school, and 48.5% 
in full time day school. The remaining did not answer. 

The main reason why we did not ask the respondents 
to put their name on the survey, was so that we could 
obtain salary information from everyone who replied. 
Of the 168 questionnaires received, 168 answered the 
question, «What is your present salary per month?" The 
responses are presented in Table 2. 

We also took the salary figures and grouped them in 
relation to each type of bachelor degrees received, as 
shown in Table 3. It will be noticed that the distribu
tions are fairly similar for all engineering graduates, but 
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graduates of the pure sciences tend to earn about $200 
per month less than the engineers. 

The number of salary increases the graduates received 
ranged from 0 to 13 with the larger number receiving 5. 
The average monthly salary increases by year averaged 
as follows: first year, $55; second year, $60; third year, 
$66; and the fourth year, $80. When asked if the in
creases had been regular or irregular, 76% replied- that 
the increases had been regular and 16% said irregular, 
while the remaining 8% gave no reply. 

The next series of questions regard the graduates first 
jobs and present jobs. They were first asked how many 
companies or subsidiaries they had worked for with 59% 
of the respondents having worked for one, 28% having 
worked for 2, 8.8% for 3, 2.4% for 4, and 1.8% for 5. 

Of those who worked for just one company or sub-

Table 1: Response Breakdown 

Type of Class 0
/ 0 of Return Jlo 

Degree Earned Total Returns of Each Class 

Aero. Eng. 6.4Jio 42.5jl0 

Ag. Eng. 3.5Jio 67.0jl0 

Chern. Eng. 4.6Jio 33.0jl0 

Civil Eng. 12.0jl0 44.5Jio 

Elect. Eng. 28.0'>j0 45.0°/0 

Mech. Eng. 24.0jl0 38.0jl0 

Met. Eng. .6% 50.0% 

Geol. Eng. 3.5'>j0 100.0°/o 

Architecture .6'>fo 25.0jl0 

Mathematics 4.6'>j0 26.0jl0 

Chemistry .6Jio .9% 

Physics 4.6Jio 3J.Ojl0 
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sidiary, 18% have made one department and/or plant 
transfer, 11% made 2, 15% made 3, 4% made 4 and 5, 
and 48% did not make any. 

The survey recipients were also asked questions about 
their employment status both immediately after gradua
tion and at the present time. It was found that after 
graduation, 89% were working, 31% were attending 
school at the same time, while others in the military 
service considered that their job. Of those who were 
attending school, 77% were doing so to get a graduate 
degree. The remaining made no reply. Of those who 
have been in the military service, 17.5% were drafted; 
57.5% enlisted and the remaining 25% were ROTC 

Table 2: Recipients' Salaries 

graduates. It is of special interest that only 2 of the 
168 recipients were drafted. 

At the present time, 98% are employea, 20% are in 
school, and 2.4% are in the military service. One re
cipient classified himself as unemployed. Of those pres
ently in the military service, 50% are doing work that 
is related to their college field. This could be an indica
tion that they are there of their own choice. 

Next the former students were asked questions about 
their first and present employment. The graduates clas
sified their first employment as shown in Table 4. Ap
proximately 1/3 of the "other" classification consisted of 
draftsmen. 

Another question asked the graduates if their first 
job had been what they expected, 50% said that it was. 
17% thought the first job was better, while 23% found 
it worse than expected. The remaining did not reply. 

We have explored the types of jobs the graduates 
originally got into and whether they were satisfied with 
them. Also noteworthy is the reason why the people 
decided on the company that they did. In the question
naires we asked that they check the applicable reasons 
and also to separately mark the most important one. 

General reason 
Geographical location 72.0% 
Salary 50.0% 
Prestige of company 26.0% 
Size of company 27.0% 
Growth potential 

of company 
Opportunity for 

advancement 
No reply 

35.0% 

48.0% 
4.8% 

Specific reason 
17.0% 
12.0% 
3.0% 
2.2% 

4.8% 

21.0% 
30.0% 

Turning now to the graduate's present job we find 

Table 3: Relationship of Type of Degree and Salary 
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that there has been a marked change in the classifications 
(Table 4). We see that design is still the most popular 
classification, but the most significant change has come 
in the "management" category which has jumped from 
fifth in the number to second, and rose from 3.5% to 
21.4%. 

In comparing first and present job types individually, 
we found that a relatively large percentage of those 
who change to management came from the "design" job 
classification. The increased percentage of "design" came 
about largely as the result of a switch from "other" to 
<<design". 

One of the more interesting results of the survey is 
the relation between job types and salary. It appears 
that the chances of earning a good salary are best in 
applied research, sales, and manufacturing, as shown 
in Table 5. 

In comparing the feelings of the graduates toward their 
present job, we find that the percentages have not 
changed greatly. It appears that 75% of the graduates 
are satisfied, 20% are not satisfied, while 1.2% are un
decided. The remaining did not answer. The percentage 
of satisfied people has only decreased by 3% from the 
first job. 

The reasons for accepting the present position have 

Table 4: Job Classifications 

Table 5: Relationship of Present Job Classification and Salary 

Table 6: Relationship of Job Classification and Salary 
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changed in an interesting way as we shall see later. Be
low are the present factors. 

General reason 
Geographicallocation 56.0% 
Salary 48.0% 
Prestige of 

the company 15.0% 
Opportunity for 

advancement 60.0% 
Size of the 

company 
Growth potential 

of the company 
No reply 

26.0% 

40.0% 
7.0% 

Specific reason 
17.0% 
9.0% 

3.0% 

24.0% 

1.8% 

4.2% 
41.0% 

In comparing the change between the first job and the 
present job we find that the graduates feel that the op
portunity for advancement is more important than the 
geographical location and salary. They also feel that 
the size of the company is more important than the 
prestige of the company. 

In a check to see if the graduates are dissatisfied with 
their job because of their salary we find that this is not 
the case at all, in fact there is a slight indication that 
those who are not satisfied are receiving higher salaries. 
The chart concerning this is in Table 6. 

An interesting sidelight is the number of people who 
come in contact with top level management. 73.5% 
said that they do, and 18.5% do not, with 8% making no 
reply. 

The next series of responses regards the studying, and 
past and present education. The first question asked if 
the respondent felt that the undergraduate curriculum 
suited his present employment needs and demands. As 
the compilation below shows, most people's feelings 
ranged from "about right" to "too theoretical." 

Much too theoretical 12.5% 
Somewhat too theoretical 38.6% 
About right 40.2% 
Somewhat too practical 2.0% 
Much too practical .6% 
No reply 6.1% 

To make this more meaningful, we further analyzed 
this question and found out how the graduates felt about 
the fitness of their curriculum in regard to their depart
ment. Most of the department's curriculums it appears, 
follow the same curve as the above. 

For a further inquiry into this question, we compared 
it to the job types. They again followed the genera~ 
overall pattern with the notable exception of the manu
facturing category in which 81% felt that the curriculum 
was either "much too theoretical" or "somewhat too 
theoretical." 

We also inquired of the people how much technical 
material they presently studied. 

Study much more 
Study slightly more 
Study the same 
Study slightly less 
Study much less 
No reply 

4.2% 
3.6% 

15.0% 
33.0% 
43.0% 
4.2% 

In comparing the above with the job types, we find 
that it apparently does not make much difference, in 
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regard to studying, what type of job one holds. 
The next question was almost identical to the one 

before, but instead of technical material, we wanted to 
know about non-technical studying. The results were 
rather surprising. There seemed to be almost a complete 
turn around. 

Study much more 30.5% 
Study slightly more 12.5% 
Study the same 19.5% 
Study slightly less 19.5% 
Study much less 15.0% 
No reply 3.0% 

In contrasting this with the job classification question, 
we found that all the categories generally followed the 
above curve, with the exception of "management" in 
which 65% said that they studied much more. 

We asked the recipients if they had it to do over 
again, and they had extra credits, how would they dis
tribute them. 

All technical credits 11.3% 
Mostly technical credits 

with some nontechnical credits 29.0% 
Split the credits 50-50 26.3% 
Mostly nontechnical credits 

with some technical credits 18.0% 
All nontechnical credits 13.0% 
No reply 2.4% 

This is not consistent with the current studying habits 
of the graduates. Remember that the graduates seem 
to be studying more nontechnical material than technical. 

Finally, we dealt with extra-curricular activities and 
how they are related to job and salary. We first found 
out if the graduates belonged to a technical society 
when they were students. 63% had belonged, 34.5% had 
not, and 3% made no reply. It should be pointed out 
that there are a large number of those who answered 
"no" that belonged to a fraternity. Of those that joined 
the societies, 7.5% joined in or before 1958, 14% joined in 
1959, 40% in 1960, 26% in 1961, 5.6% in 1962, and 
4. 7% did not answer. 

The final question of interest in this category regarded 
college activities and the activity level for each one. 
To simplify the compilation of this question we num
bered the activity levels of "inactive, generally active, 
slightly active, quite active, and extremely active," from 
0 to 4. We then added the total number of points that 
were checked. The activities categories were as follows: 
intramurals, varsity sports, fraternal organizations, tech
nical societies, student publications, music or drama 
activities, E-Day activities, and other. The total possible 
number of points was 32. This figure of course, is ob
viously beyond reach. The facts are below. 

0 10.3% 
1-3 25.6% 
4-6 28.0% 
7-10 25.0% 
11-13 6.3% 
above 13 3.6% 
no reply 1.2% 

We took the above figures and compared them to both 
job types and salary. In analyzing this we found that 
there were no noticeable trends, and the curves generally 
followed that of the above. [] 
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elco e 
to the cold, 

cruel worldoo 

Of course, if your father's a millionaire, or you're about to marry an heiress, 
then you have no problems. But, if not, then there's only one sensible thing to 
do. Come to work at Allison Division of General Motors. 
There's nothing cold or cruel here. Just the o'pposite. Particularly if you're an 
engineer with big ideas. Aerospace projects? Allison's got them. Turbofan. 
Turbojet. Turboprop. Turboshaft. Military and commercial applications right 
across the board. 
Maybe you're more down-to-earth. Fine. Some of Allison's advanced motor ve
hicle projects will be more your cup of tea. Like the new M551 General Sheridan, 
for instance. The powershift transmission, of course, is our specialty, and even 
the gun launcher is an Allison brainchild. 
There's more. And you can be part of it. Take your time. Check them all. But 
don't forget Allison. Remember: life can be beautiful ••• even 
without an heiress. ~ 
For the complete story, send for Allison's new brochure: Destination M 
Tomorrow. Write Ken Friedlein, Scientific Placement, Dept. 400, ~ 
Allison Division of General Motors, Indianapolis, Indiana 46206. M•••o••xcELLE•c• 

on 
An equal opportunity employer M/F 
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Wet Jet 
Developing 24,000 pounds of thrust, the world's largest 

water jet propulsion pump was tested successfully for 
The Boeing Company by the pump builders, the Byron 
Jackson division of the Borg-Warner Corporation. 

Spewing up to 120 tons of water a minute, the high 
performance pump will power the U. S. Navy's 71-foot 
hydrofoil gunboat Tucumcari which is under construc
tion at Boeing facilities in Seattle, Wash. 

In operation the pump will suck up water through the 
gunboat's aft foil struts and jet it out under the boat's 
stern, propelling the new craft at speeds of more than 
40 knots. 

Water jet propulsion produces the same type of thrust 

as a jet engine. In fact the thrust rating of the pump 
tested at Byron Jackson's hydraulic laboratory in Los 
Angeles, Calif., is comparable to the 18,000-pound thrust 
produced by the largest jet engine in commercial airline 
service. 

In the gunboat the lightweight aluminum pump will 
be driven by a Bristol-Siddeley Proteus gas turbine en
gine which has a maximum rating of more than 4,000 
shaft horsepower. 

The pump is in two sections with one rotor nwunting 
two impellers. Each section has two water inlets and a 
single thrust nozzle. 

The pump now has completed two series of tests. One 
was a test of general pump performance. The final run 
just completed was a test of the pump thrust rating. 

The pump will be delivered to Seattle for installation 
in April. The gunboat is scheduled for launching in 

2:0 

mid-summer. 
In designing the gunboat, Boeing engineers selected 

water jet propulsion over the conventional marine 
propeller because of its simplicity. The water jet propul
sion system eliminates the complex shafting, gearing and 
lubrication required to drive a propeller submerged far 
under a boat at the end of a foil strut. 

A Pint of Plasma 
Scientists at the vVestinghouse Research Laboratories 

reported today a key experiment in plasma physics. 
The experiment: 
-creates a hot, electrically charged gas, or plasma, by 

the beam of a laser; and 
-confines the plasma by means of a specially shaped 

magnetic field, or so-called "magnetic bottle." 
These two conditions, the generation and the confine

ment of a suitable plasma, are the still unsolved prob
lems man faces in his attempts to achieve controlled 
thermonuclear power. Such high-temperature nuclear 
reactions give the sun and other stars their almost limit
less energy. 

The Westinghouse experiment, however, substitutes 

aluminum metal for a tl1ermonuclear "fuef' in studying 
the laser-generated, magnetically contained plasma. 

A powerful ruby laser, designed to give extremely 
short bursts of light 20-billionths of a second long, creates 
the aluminum metal plasma inside a vacuum chamber. 
Through a system of lenses and mirrors, a high-speed 
camera takes three-dimensional pictures of the plasma 
as it is magnetically confined in the vacuum chamber; 

In the absence of the magnetic field, the camera re-
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veals a broad, glowing plasma which lasts about a mil
lionth of a second. The electrically charged particles 
forming the plasma are mainly aluminum ions, which 
expand outward from their origin at a speed of about 
10 million centimeters ( 300,000 feet) per second. 

However, when the magnetic field is turned on, it 
reacts with the aluminum ions, spinning them around in 
circular orbits and forming a pulsating ball of ionized gas 
that lasts 50 times longer than with no magnetic field 
present. 

The Westinghouse scientists calculate that the laser 
beam delivers 100 megawatts ( 100 million watts) of 
power to the aluminum target, which is a disk about the 
size of the head of a pin. The target absorbs about 80 
per cent of the power delivered to it; in less than one
hundredth of a millionth of a second it is changed from 
a solid into an electrically charged gas. 

The aluminum target is located at the center of a glass 
vacuum vessel having three pairs of arms at right angles 
to each other. The shape of the vessel resembles that of 
a jack used in the child's sidewalk game. 

The laser beam passes lengthwise through one pair of 
arms. A second pair supports the two coils of the elec
tromagnet that creates the plasma-confining magnetic 
field. The third pair provides connections for a vacuum 
pump and measuring apparatus. 

Measurements of the plasma indicate that the average 
energy of motion of its ions is approximately 300 electron 
volts. In more familiar terms, if all the particles in the 
plasma could share this energy in random fashion by 
continually colliding with one another, they would have 
a temperature of three million degrees Centigrade, or 
about six million degrees on the Fahrenheit scale. 

This temperature is more than 500 times hotter than 
the surface of the sun and som.e 100 times the estimated 
surface temperature of the hottest star. 

Arch-Type 

A strong, lightweight arch that may prove a boon to 
the construction industry has been developed at the 

laboratories of Olin Mathieson Chemical Corporation in 
New Haven, Conn. 

Made of rigid urethane foam. sheathed in light gauge 
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aluminum, the thin arch with a span of 22 feet sagged 
only three inches when the combined weight of two 
men totaling 354 pounds was suspended from the center. 

John A. Hartsock, senior research engineer, designed 
the arch, working closely with Olin's Aluminum Division. 
He said the entire weight of the arch is 250 pounds. It 
is three feet wide and has a peak height of 81/z feet. 

The aluminum faces are 32 one-thousandths of an inch 
thick, and the rigid urethane was foamed in place. 

Mr. Hartsock said a number of these arches could he 
placed side by side to form a building of unusual strength 
and light weight. The same principle could be applied 
for the transportation industry, he added. 

Vacuum Packed 

A prototype model of the ESRO II scientific satellite 
leaves the 30-foot thermal vacuum chamber at TRW 
Systems Group, Redondo Beach, California, after under
going solar simulation tests. To be launched by NASA 
from Vandenberg AFB in 11ay 1967, ESRO II is the 

first European Space Research Organization satellite 
project. England's Hawker Siddely Dynamics is the prime 
contractor for the 180-pound satellite with France's En
gins Matra the principal subcontractor. Design approval, 
solar simulation, and RF tests were conducted by TRW 
under a general consulting agreement with the ESRO II 
prime contractor. 

Step Together, Step 

A step-function programmer for independently regu
lating a pair of variables, such as temperature and 
humidity, has been announced by Honeywell's apparatus 
controls division. 

Because of its flexibility, the new programmer is espe
cially suitable for environmental chambers, research la
boratories, test rooms, greenhouses, process-control sys
tems, tobacco and grain-curing barns, ovens, kilns-in 
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fact, wherever temperature and humidity need to be con·
trolled on a 24-hour basis-the company said. 

The programmer can control a variety of paired vari
ables besides temperature and humidity, including pres
sure, illumination, motion, sound intensity or pitch-

indeed, any variables that can be regulated by a poten
tiometer. 

Both variables are controlled on a day-night basis. 
Change-overs can be set for any "time" on an integral 24-
hour clock. Tell-tale lamps show which 1node is operat
ing. Each setting is independent of the others. Knurled 
knobs set the variables and special "disc brakes" lock 
the settings in place. 

Honeywell's new programmer is also available with a 
single function control for handling one variable; as with 
the two-step model, it makes the change-over twice dur
ing a 24-hour period. 

Humidity range is 0 to 100 per cent RH; standard 
temperature range is 20 to 120 degrees Fahrenheit, with 
other temperature ranges available. 

Pretty, Pretty 

Scientists of International Business Machines Corpora
tion have developed a simple liquid laser which can pro
duce a "rainbow" of different colors. So far green, 
yellow, orange, and red laser light have been produced, 
and in principle it should be possible to produce all 
wavelengths in the visible and infrared spectrum. The 
color of the beam is changed simply by refilling the 
liquid laser with different solutions of organic dyes. 

Last year two IBM scientists observed the first lasing 
action in an organic dye-chloro-aluminum phthalocya
nine. This discovery presaged lasing in other organic 
dyes and a filling of the visible spectrum with laser light. 
However, the initial discovery was considered somewhat 
academic because the organic dye had to be pumped by 
a giant-pulse ruby laser. This is a cumbersome and 
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expensive pumping method, and no wavelengths shorter 
than the ruby's can be produced unless complex fre
quency-doubling techniques are used. 

In their studies, the scientists found that fast pumping 
is a necessary condition for lasing in fluorescent dyes. On 
the basis of this finding they developed an extremely 
fast flash lamp and laser assembly which can meet this 
stringent requirement. It generates pumping pulses with 
a risetime of 300 nanoseconds as compared to hundreds 
of microseconds for conventional flash lamps. As a result, 
it is now possible to produce lasing action in many of 
the different colored organic dyes easily, because of the 
wide spectrum. of the flash lam.p. 

Already four fluorescent organic dyes of the xanthene 
family have been pumped successfully, producing green, 
yellow, orange and red laser light. IBM scientists believe 
that it may be possible to achieve lasing action across 
the entire visible spectn1m with other fluorescent dyes 
using the new flash lamp. In addition, the emission band 
of any one dye can be "shifted" by at least 600 A by 
changing the concentration of the dye. 

Less Time For Integration 

A group of researchers of International Business Ma
chines Corporation has overcome a major difficulty in 
making complex arrangements of integrated circuits. 
They have largely automated the design and fabrication 
of the circuit masks, cutting the time of these operations 
by more than a factor of ten. 

In the photograph an IBM technician examines a small 
photographic plate, which is the end product of the 
automated process. The plate contains one of the circuit 
mask patterns (lOX), which was drawn by a light beam 
in an automated "light table." With traditional prepara-

tion methods, the pattern for each mask is cut by hand 
from an opaque material at 200 or 500 times final size. 
An example is shown in the background. Manual prepa
ration is a tedious, time-consuming process subject to 
many errors. 
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Ill 
A freshman ME, overpowered by 

the complexity of life at the Univer
sity took his problem to a guidance 
counselor in Morrill. After looking up 
the student's record in the computer
controlled filing system, the counselor 
answered the distressed ME, saying 
with a smile, "Certainly we're con-

by DAVID E. ENGEN cerned about your welfare, 665297!'' 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ @ @ ® 

-vilitas et crudus sen1per eternam 
~~~~~~~~~~~~~~~~~~~~~~ 

All gjrls are born good. Experience 
makes them better. 

® ® ® 

The way the modern girl dresses, 
she's obviously a firm believer in 
"never leave off tomorrow what you 
can leave off today." 

® 0 ® 

Then there was the butcher who 
backed into the meat grinder and got 
a little behind in his orders. 

® ® ® 

I saw a fashion note in the Daily 
the other day, and it said that women 
will wear the same things in bras
sieres this year. 

® ® ® 

The awkward age: When girls are 
too old to count on their fingers and 
too young to count on their legs. 

® ® ® 

Freedom: Being able to do what 
you please without considering any
one except your wife, the police, the 
boss, the insurance company, the state, 
federal and city authorities and the 
neighbors. 

e e e 
Santa Claus is the only man who 

can run around with a bag all night 
and not get talked about. 

e e e 

Student Nurse: "Of all the remedies 
that won't cure a cold, whiskey is the 
most popular." 

~ G G 

vVe've often heard it said that gaso
line and alcohol don't mix. The Chern 
E's tell us that they do, but it tastes 
lousy. 

e e e 
Remember: Beauty is only skin 

deep, but ugliness goes all the way 
to the bone. 

E~» e e 
EE: I was just zonked on my in-

come tax. Should I write my Con
gressman? 

Pol Sci major: A Congressman has 
two ends. A thinking end and a sit
ting end. And since his whole success 
depends upon his seat, why bother? 
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His wife lay on her deathbed. 
"John," she pleaded, "I want you to 

promise me that you'll ride in the 
same car with mother at my funeral." 

"Okay," sighed the husband, "but 
it's going to ruin my whole day." 

e e e 
M.E.: "Thought you were going to 

visit that blonde in her apartment." 
C.E.: "I did." 
M.E.: "How come you're home so 

early?" 
C.E.: "Well, we sat and chatted a 

while. Then suddenly she turned out 
the lights. I can take a hint." 

® • • 
A divinity student named Tweedle 
Once wouldn't accept a degree. 
It's tough enough being Tweedle, 
Without being Tweedle, D.D. 

e e e 
They tell us that in certain parts of 

town you can still buy a drink of 
liquor for a dime-or so a recent 
autopsy discloses. 

• • e 
The gambler bet his girl five dollars 

she wouldn't marry him. She called 
him and raised him five. 

~ . . 
Little Jack Horner 
Sat in a corner, 
Crib notes under his eye. 
He opened his book 
And took a quick look, 
And now he's Tau Beta Pi. 

e e e 
A sad case is two dozen empties. 

f) @ @ 

Sunday School teacher: "And why 
did Noah take two of each kind of 
animal into the ark?" 

Little Girl: "Because he didn't be
lieve in the story about the stork." 

o o e 
Bedtime Suggestion: "That was a 

great little party we went to tonight 
. . . what say we end it up with a 
bang?" 

e • e 
"Have you heard the one about the 

near-sighted turtle that raped an army 
helmet?" 

Theme from the movie "Oedipus 
Rex": "I want a Girl Just Like the Girl 
That Married Dear Old Dad." 

I!ID e e 

Q: Did you hear about the Slobo
vian who couldn't spell? 

A: No, what? 
Q: He spent the night in a ware

house. 

Two engineers had been drinking 
when one lost his grip on the bar and 
fell flat on his face on the floor. 

The one remammg muttered: 
"That's what I like about Johnson. He 
always knows when to quit." 

e e e 

Thermometers aren't the only things 
that are graduated and have many 
degrees without having any brains. 

e o e 

The old-fashioned girl used to tuck 
money inside her bodice. The modern 
girl prefers to keep it where it won't 
be seen. 

He: "Do you know the secret of 
popularity?" 

Coed: "Yes, but mother said I 
lTIUStn't." 

Three polar bears were sitting on an 
iceberg. 

"Now," said the father polar bear, 
'Tve got a tale to tell." 

"I, too," said the mother polar bear, 
"have a tale to tell." 

The little polar bear looked up at 
his parents and said: "My tail's told." 

MAY7S FLOWERY 
Little Miss Muffet decided to rough it 
In a cabin quite old and medieval. 
A rounder espied her and plied her 

with cider 
And now she's the forest's prime evil. 

"Hey, Sally," said the college man, 
"how come you're not wearing my 
fraternity pin?" 

"But Bob, it was such a nuisance," 
the pretty coed pouted playfully. "All 
the fellows were complaining that it 
scratched their hands." 

MINNESOTA TECHNOLOG 



"Well, and how are you getting on 
with your courtship of the banker's 
daughter?" 

The young suitor beamed happily. 
"'Not so bad," he replied. ''I'm getting 
some encouragement now." 

"Really," put in his friend. "Is she 
beginning to smile sweetly on you, or 
something?" 

"Not exactly," replied the young 
man, "but last night she told me she 
had said 'No!' for the last time." 

e e o 

Hangovers: The wrath of grapes. 
0 • • 

Shapeless, Mass. 
Apples, Ida. 
Ooola, La. 
Either, Ore. 
Income, Tex. 
Deathly, Ill. 
Hittor, Miss. 
Paderoffs, Ky. 
Goodness, Me. 
Poison, Penn. 
Grand, Pa. 
Farmerina, Del. 
Praise, Ala. 
Proan, Conn. 
Coco, Colo. 
Turge, Nev. 

e o e 

A speaker was lecturing on Forest 
Reserve. "I don't suppose," said he, 
"'that there is a person in the house 
who has done a single thing to con
serve our timber resources." 

Silence ruled for several seconds 
and then a meek voice from the rear 
of the hall timidly reported: "I once 
shot a woodpecker." 

• • ® 

"Did you know, dear, that that tun
nel we just passed through was two 
miles long and cost $12,000,000?" 
asked the young man of his sweet
heart. 

"Oh, really?" she replied, as she 
started to rearrange her disheveled 
hair. 

"Well, it was worth it, wasn't it?" 
e * * 

"What is the difference between a 
beautiful and a dumb stenographer?" 

"You can fire the dumb one." 
ID ID Et 

"You are lying so clumsily," said 
the judge to the defendant, "that I 
would advise you to get a lawyer." 

@ @ @ 

"How did you find the weather 
while you were away?" 

"Just went outside and there it 
was." 

Ma:y, 1967 

Three call girls were un9.er arrest. 
As usual they were pleading inno
cence. The judge knew better. He 
finally got down to business and be
gan interrogating. 

"What's your occupation?" he quer
ried the first girl, who kept rolling her 
eyes and assuming cheesecake poses. 

''I'm a dressmaker," she cooed. 
"Thirty days," said His Honor. 
The second girl on the stand tried 

shedding tears. 
"Your honor," she pleaded, ''I'm an 

excellent dressmaker with a large 
family to support, a crippled father 
and a young baby-" 

"Thirty days," snapped His Honor. 
The third girl almost floored him 

when she was asked as to her busi
ness. 

''I'm a call girl," she answered. 
The judge looked relieved. "How's 

business?" he asked. 
"Positively lousy," she replied, 

"what with so many dressmakers 
around." 

• • 0 

Skiing is an abominable course 
which one must surmount before he is 
allowed the reward of a hot toddy in 
the lodge. 

"I'd like to buy a corset." 
"What bust?" 
"Nothing bust. It just wore out." 

• 0 • 

Moral: Chaste makes waste. 
@ @ @ 

A very valuable dachshund, owned 
by a wealthy woman, was run over. 
The policeman detailed a man to tell 
the woman of her misfortune. "But 
break the news gently," he said. "She 
thinks a lot of this dog." The man 
rapped on the mansion door and, when 
the woman appeared, he said: "Sorry, 
lady, but part of your dog has been 
run over." 

® • ® 
Whoever said "live and learn" was a 

dreamer. In this day we have time to 
do one or the other, but not both. 

0 ® 0 
"Did she blush when her shoulder 

strap broke?" 
"I didn't notice." 

e e e 

Judge: Young man, you've been 
accused of stealing a lady's petticoat. 

Young Man: But judge, it was my 
first slip. 
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The G.I.s were searching a vilhge 
just after a battle of WW II. Enter
ing a large house they found a coffin 
in the middle of a room. Opening the 
coffin, they found an old grey haired 
man madly erasing a musical manu
script. When questioned who he was 
and what he was doing, the old man 
replied: ''I'm Beethoven and I'm 
decomposing." 

"What do you do when in doubt 
about kissing a girl?" 

"Give her the benefit of the doubt." 

Did you hear about the 12 year old 
kid who killed his mother and father 
with an axe and then threw himself on 
the mercy of the court because he was 
an orphan? 

Did you hear about the girl who 
got her pilot's license and asked £el
Ias if they wanted to go up? 

Q: Do you know what happened to 
the girl who backed into a propeller? 

A: Disaster. 

"At the football game hundreds 
of girls were turned down for seats." 

"That's a new idea in seating." 
e e e 

There are two kinds of colleges in 
America-those that wish they had 
fired the coach last fall, and those 
that wish they hadn't. 

e e e 

Pa: "Well, son, how are your 
marks?" 

Son: "They're under water." 
Pa: "What do you mean under 

water?" 
Son: "Below 'C' level." 

e e e 

Frosh: "I was out with a nurse 
last night." 

Coed: "Cheer up. Maybe your 
mother will let you go out without 
one sometime." 

Jane: "Would you be insulted if 
that good looking stranger offered you 
some champagne?" 

Joan: "Yes, but I'd probably swal
low the insult." 

4!11 4!11 4!11 

Relax, what the hel11 You will never 
get out of this wodd alive anyway. 

• • • Chug-chug girl: a 40-year old Go-
go girl. 

1ations 

He-"Sweetheart, I love you ter
ribly." 

She-"You certainly do." 
e e e 

Bill-"That was the unkindest cut 
of all, as the poet says." 

Harry-"What was?" 
Bill-"I showed her one of my boy

hood pictures with my father holding 
me on his knee, and she said, 'My, 
who is the ventriloquist'?" 

e e e 

It was on a sleighride. The Old 
Maid heaved a deep sigh, for the 
benefit of the eligible young man at 
her side. 

"What's the matter, Miss Smith
kins?" 

She managed an artistic catch in her 
throat. "Nobody loves me, and my 
hands are cold." 

"Oh, that's all right," he comforted 
her. "God loves you-and you can sit 
on your hands." 

e e e 

There was the coed who thought a 
safety belt was a double shot in a clean 
glass. 

Then there was the coed whiJ 
thought indifferent meant doing it & 

new way. 

Caps and gowns are ready at 

E GI EER' BOO STORE 

E EER'S B ST RE 
Main Engineering 
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... AT BRUCE PUBLISHING COMPANY! 
This is the "home of good printing" in ~1inneapolis 

and St. Paul. From this ultra-modern plant, convenient
ly located in the Twin Cities' midway, come more than 
fifty outstanding national and regional publications. Also, 
quality job printing! 

Bruce Publishing Company has been a leader in the 
graphic arts for over fifty years. The main reason is that 
this office and plant houses one of the finest editorial and 
production staffs in the Upper Midwest ... employing 
only the latest techniques and equipment. 

• PUBLISHERS 

• JOB PRINTING 

The name, BRUCE PUBLISHING COMPANY, on 
a magazine or other printing means QUALITY AND 
SATISFACTION to discriminating buyers. Check with 
any Bruce customer. You'll see what we mean. 

BRUCE PUBLISHING COMPANY is especially well 

equipped to handle the complete production of your 
publication, brochure, or general printing job. BRUCE 
offers full-service printing, from idea, through layout, 
to delivery. 

Suggest you call BRUCE PUBLISHING COMPANY 
for help with your next project. 

• OFFSET 

• LETTERPRESS 

BRUCE PUBLI HI G COMPA 
2642 UNIVERSITY AVENUE 646-2641 ST. PAUi.., MINN. 55114 
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by DIANNE REKOW 

Marie Curie is perhaps the best known of women sci
entists. Indeed, perhaps she is among the best known 
of all scientists. She, along with Pierre Curie, discovered 
radium and made an intensive study of radioactivity. 

Marie Skladowska Cude was born in Warsaw, Poland 
in 1867. Her father taught physics. As a child, Marie 
was intrigued with her father's apparatus for physics. 
She read incessantly and graduated from the gymnasium 
at the top of her class. She had hoped to begin studying 
at the university as soon as she graduated but, since her 
family was poor, she became a governess. Marie and her 
sister arranged a system to put each other through the 
university. Marie, the younger, was to work until her 
sister had finished medical school in Paris. 

Marie served as a governess for three years. Beside 
her regular duties, Marie began a school for peasant chil
dren. She taught those children to read and write. Marie 
also spent hours reading everything scientific she could 
find in the libraries. 

Finally, in 1891, Marie was to go to Paris, to the Sor
bonne, to begin her studies. She passed her master's 
examination in physics in 1893 and her master's exami
nation in mathematics in 1894. She then began contem
plating a doctor's degree. 

While she was at the Sorbonne, 11arie met Pierre 
Curie. She found his work in crystalography fascinating. 
He found her brilliance equally fascinating. They were 
married in 1895. 

After she was married, Marie began research on the 
magnetic properties of various steels for the Society for 
the Encom·agement of National Industry. In 1897 Marie 
gave birth to Irene (who was later to win the Nobel 
prize in chemistry) and, three months lateT, finished her 
work on magnetism. By 1897 Marie had two university 
degrees, a fellowship, and the monograph on the magnet
ism of tempered steel. 

She then began searching for a subject for doctoral 
research. She decided to measure the power of ioniza
tion of uranium rays. Her method of study had been in
vented to study other phenomena. The inventors were 
Pierre Curie and his brother Jacques. 

Marie soon expanded her study of uranium to include 
all known chemical bodies, in pure states as well as in 
compounds. Her work showed that thorium also emitted 
spontaneous rays as did uranium. Furthermore, the rays 
had similar intensity. Marie suggested that this new 
phenomenon he called radioactivity. The more Marie 
worked, the more her data pointed to the existence of a 
new element. 

In April1898, Marie announced the probable existence 
of a new, radioactive element in pitchblend ores. This 
was the first stage of the discovery of radium. In May 
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1898, Pierre left his work to collaborate with Marie to 
isolate the new elmnent. 

In July 1898, Pierre and Marie announced: "We believe 
the substance we have extracted from pitchblend con
tains a :metal not yet observed, related to bismuth by its 
analytical properties. If the existence of this new metal 
is confirmed, we propose to call it polonium from the 
name of the original country of one of us." 

In December 1898, the Curies announced the existence 
of a second new element in pitchblend. They proposed 
to call this one radium. Marie and Pierre then began 
working in a laboratory which was no more than a shed. 
In 1902, after 45 months of work to fractionally distill a 
ton of pitchblend, Marie had succeeded in preparing one 
decigram of pure radium. The atomic weight of 225 was 
determined from that sample. 

Between 1899 and 1904, the Curies published 32 sci
entific communications which included discussions of 
chemical effects on radimn rays, new radioactive sub
stances and the rays that they emit, the physiological 
action of radium rays, and the radioactive gases freed by 
the water of thermal springs. 

In 1903 11arie received her doctorate for her wnrk with 
radioactivity and her part in the discoveTy of radium. 
That same year, Pierre and Marie were awarded the 
Davy :Medal of the Royal Society and they shared the 
Nobel prize in physics with Becquerel. 

In 1904 :Marie gave birth to a second daughter, Eve 
who became a well known author. 

Then, disasterously, in April 1906, Pierre was run over 
and killed by a horse-drawn wagon. After his death, 
·Marie was named to succeed Piene as the professor of 
physics at the Sorhonne. She was the first wom.an faculty 
mem her in the 650 years of the school's existence. 

l\.1arie continued her research. In 1911 she was award
ed the Nobel prize in chemistry for isolating radium. 
She was the first person ever to be awarded the Nobel 
prize twice. Furthermore, she was the only woman 
honored v.rith mem_bership in the French Academy of 
Medicine. The French Government appointed her di
rector of the Radium. Institute at the University of Paris. 

Besides her research, perhaps the most interesting 
episodes of Marie's life are those of het· part in vVorld 
vVar I. In 1914 Marie decided to help the French Na
tional Air. X-rays, discovered by Roentgen, were being 
used. Only a few of the Roentgen machines existed, 
however. Marie foresaw that many radiological stations 
would be needed. And, in order to follow the move
ments of the armies, light equipment was necessary. 

Although Maries work had never dealt with X-rays, 
she knew the subject well. She created, through her 
ingenuity, the first radiological car. It was simply an 
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ordinary automobile in which Marie had installed Roent
gen apparatus and a dynamo which, driven by the car 
motor, furnished the necessary current. This complete 
mobile post circulated from hospital to hospital. It was 
the only one available for the examination of the wounded 
evacuated toward Paris during the battle of the Marne. 

Marie's fervor heightened with that of the battles. She 
spent hours convincing officials of the work which she 
felt had to be done. Marie, in fact, had foreseen every
thing-that the war would be long and murderous, that 
the wounded would have to be operated on more and 
more in the places where they were found, and that sur
geons and radiologists would have to be at hand in the 
front ambulances. It was, then, necessary to organize 
the intensive manufacture of Roentgen apparatus and 
that apparatus had to be installed in radiological cars. 

Marie equipped the cars, nicknamed "little Curies" at 
her laboratory. The timid Marie now nagged lazy offi
cials, demanded passes, visas, and requisitions from them. 
She held up individual citizens mercilessly. She bor
rowed limousines from the wealthy and ilnmediately 
turned them into radiological stations. Marie put 20 cars 
into service, keeping one for herself. 

Hadium, like X-rays, has various therapeutic effects. 
Once a week Marie "miled" her one gram of radium for 
the gas which it gave off. That gas was enclosed in a 
tube which she sent to sanitary centers and hospitals. 
It was used to cure vicious scars and many skin lesions. 

The lack of trained personnel for the radiological cars, 
radiological stations, and the radium gas, worried Marie. 
She proposed to found and conduct a course in radiology. 
Soon she had 20 nurses gathered at the Radium Institute 
for the first courses. The program included theoretical 
lessons on electricity and X-rays, practical exercises and 
anatomy. The course was taught by Marie, her daughter 
Irene, and Mlle. Klein. 

Marie had begun visiting Belgian hospitals in 1914. 
In 1918 the Italian government asked her to come to 
northern Italy to study that country's resources in radio
active substances. Later Marie taught 20 soldiers from 
the American Expeditionary Forces about radioactivity. 

In 1920 Mrs. William Brown Meloney from the United 
States visited Marie at the laboratory in Paris. When 
she discovered that Marie had but one gram of radium 
she conceived an idea. vVhen Mrs. Meloney returned to 
America, she began a nation-wide campaign to collect 
$100.000 to buy another gram of radium for Marie. In 
less than a year, Mrs. Meloney wrote to Marie to inform 
her that they had the money to buy the radium. She also 
asked Marie to come to America. Finally, after much 
convincing from Mrs. Meloney, Marie agreed to come. 

In 1929, American women gave Marie a second gram 
of radium. Marie used that gram to establish a Radium 
Institute in her native Poland. That Institute was estab
lished in vVarsaw. 

Marie Curie died in July, 1934, of anemia resulting 
from her long exposure to the radiations of the elements 
she and Pierre had discovered. 

Madame Curie is perhaps one of the most unique 
women that ever lived. Not only was she a kind, gener
ous warm person, a wonderful mother, and a loving 
wife, she is among the ranks of the most brilliant of 
scientists. I] 

May, l9S7 

The Asphalt Institute Suggests 
Projects in 5 Vital Areas 

Phenomenal advances in roadbuilding techniques during 
the past decade have made it clear that continued highway 
research is a must. 
Here are five important areas of highway design and con
struction that America's roadbuilders need to know more 
about: 

1. Rational Pavement Thickness 
Design and Materials Evaluation. 

Research is required in areas of asphalt rheology, behavior 
mechanisms of individual and combined layers of the pave
ment structure, stage construction and pavement strength
ening by Asphalt overlays. 

Traffic evaluation, essential for thickness design, requires 
improved proced uresfor predictingfutureamountsand loads. 

2. Materials Specifications and Construction Quality-Control. 

Needed are more scientific methods of writing specifications, 
particularly rejection and acceptance criteria. Also needed 
are speedier methods for quality-control tests at construc
tion sites. 

3. Drainage of Pavement Structures. 
More should be known about need for subsurface drainage 
of full-depth Asphalt p9yements which rest directly on the 
subgrade. 

4. Compaction of Pavements, 
Conventional Lifts and Thicker lifts. 

The recent use of much thicker lifts in asphalt pavement 
construction suggests the need for new studies to develop 
and refine techniques of measuring compaction. 

5. Conservation and Beneficiation of Aggregates. 
More study is needed on beneficiation of lower-quality base· 
course aggregates by mixing them with Asphalt. 
For background information on Asphalt construction and 
technology, send in the coupon. 

THE ASPHALT INSTITUTE 
College Park, Maryland 20740 

OFFER OPEN TO CIVIL ENGINEERING STUDENTS 
AND PROFESSORS 

THE ASPHALT INSTITUTE, College Park, Maryland 20740 

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

NAME ____________________ CLASSORRANK----

SCHOOL---------------------------------

ADDRESS----------------------------------

CITY __________ STATE ZIP CODE __ 
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Introduction: This part of the Log's Log is supposed 
to get you readers all primed for the material that 
follows. For this reason we have asked Chiquita Ba
nana to come in and peel. How about that tripees! 
We're sorry. Yes, we know that's bad but it's May and 
we're so flakey by now that you wouldn't believe it. 
There is a certain malady which afflicts journalists at 
this time of the year and we have succumbed to it. It 
is referred to in the "mag bis" as "blue pencil-itis." A 
good common term would be regression. Yes, if you 
chance to walk into the Log office you will be able 
to observe the staff engaged in various youthful foibles. 
For example, "choo-choo train" (i.e. the linking of 
several chairs together to make a train) is gathering 
steam. Thumb-sucking is "in." Hop scotch has re
placed Cutty Sark. We'd ask the "Daily" for help but 
we're not permitted to cross the street. And besides, 
the last time we went over there they were so· busy 
playing with Barbie, Midge, Skipper, Allen and Ken 
that our Maypo got cold. 

· is nt 
Leslie Hornby, known to most everyone as "Twiggy" 

was recently in Minneapolis. We can thank Dayton's 
for that. They brought the Scarecrow of Carnaby Street 
over here for the not too well concealed purpose of 
turning a gigantic profit. It seems 12-14 year old girls 
haven't been spending their parents money fast enough 
for Dayton's (or for the Emporium either). A quick 
phone call to London and Twiggy was on her way to 
exacerbate further our balance of payments deficit. 
That a way to go, Dayton's. 

But now let us say a few unkind things about Twiggy 
herself. We could say something really nasty, like 
compared to Twiggy, I.T. Co-eds are beautiful. But 
even we find that hard to believe. Twiggy comes like 
the seven year locusts (i.e. only rarely) while I.T. Co-eds 
are here all the time. But be that as it may, Twiggy 
is the kind of girl that makes a man want to go back 
to Camels. Never have we seen a girl (and that's 
giving her the benefit of the doubt) so poorly endowed 
by nature. When they passed out the bodies Twiggy 
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got a coat rack. 
After everything has been said, Twiggy can still be 

comforted by one thing. She picked up a cool million 
in modeling fees while in the U. S. of A. {land of the 
farsighted and home of the myopic). For as we all 
know, bods may come, and bods may go, but money 
makes such nice round figures. 

If, a Laa 
Welcome to the Maynard Speece Incomplete Guide 

to the Pestholes of the World, starring Jim Hill with 
Axel and his dog brought to you by Funk's "G" hybrid, 
preferred by doctors 4 to 1 and by the makers of 
Teremycin Plus, kills bad breath in cattle. 

"Well top of the morning to all of you out there in 
'CCO land. We're doing a remote from Hobbs House 
where we have assembled a herd of distempic bulls 
and they are throwing up all over Jurgen Nash. But 
now let's go to our sexy weather broad Nancy Nelson 
who should have the market report from South St. 
Paul." 

"Hi there! This is your Bowlerama Princess of Prizes 
offering you a Royal Crown Cola cooler and a Gary 
Reed sweater if you can guess my bust line. Hint: 
It's bigger than a breadbox. But now for the market 
report. Stocks and feeders are down 12 with lambs 
and ewes up to no good. Bulls are continuing to hold 
steady and if you can pick up the baby split you will 
win an Essex transistor radio, a dinner for two at 
Worwa's and a picture of Rollie Johnson falling out of 
a canoe." 

"Thank you Nancy." Well that reminds me, August, 
that we are going to be in Marshall, Minnesota for the 
annual Plow and Furrow Day. I can hardly wait to get 
furrowed. All those rural folk are so quaint and 
neighborly, doesn't it just make you sick? I wish I 
was off this hick show and could make it big like 
Arnold Zenker. How do you feel about that August? 
August? Will somebody get him out of the Ariba! 

"Well let's go on to something else. How about the 
weather? Let's skip the rain and colder crap and go 
right to the tornado warnings. There are severe tornado 
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warnings for all those in an area bounded by a line 
running south, southwest of a line running east of a 
line bounded by Winnipeg on the north and Omaha 
on the south. This area does not include Nancy Nelson. 

"Well it seems like only yesterday that I went with 
Earl Henton to visit the iron mining industry of Min
nesota. Yes sir, we went up to the Tappan gas range 
and saw all them tax exempt companies producing and 
providing. And now for our full length feature film 
uninterrupted by commercial messages or trips to the 
bathroom. Tonight we are proud to present Dave Moore, 
Elizabeth Taylor, Richard Burton and Debbie Reynolds 
in 'Who's Afraid of Myra Scott.' 

"Well it's getting about time for us to leave. And 
remember we are followed every Monday, Wednesday 
and Friday by George Rice and one of his slashing, 
biting editorials. Today George is going to borrow 
Verne Gagne's toupee and tell all about the KSTP 
staff picnic. 

"So until tomorrow morning when we will be brought 
to you by the American Dairy Association (The cold 
hands, warm heart folks) and by the Ku Klux Klan, 
makers of trouble, this is Maynard Speece speaking 
for all the little Speeces, wishing you a good day today 
and a better day tomorrow." 

L t (Jh ffJUh 
One of the little known quirks of the New York 

orphanage system is the determination of the religious 
preferences of foundlings. It seems that New York 
law allows couples to adopt babies of their own re
ligious persuasion only. Catholics adopt Catholic kids 
and only Catholic kids. Coptics adopt Coptic kids and 
no others. Now we freely admit that this is a good idea. 
But in the case of foundlings, religious preference is 
assigned on the basis of the day the baby was found. 
If a baby is found on the orphanage doorstep on a 
Friday, it is probably designated Catholic; that is, 
unless the mother has put a strip of bacon in the 
basket. This brings to mind the old moral: If you ever 
get drunk in New York don't ever sleep it off on an 
orphanage doorstep. 

LDve-
Staff: Welcome to the first annual Log's Love-in. We 
have assembled a distinguished panel to discuss the 
question, "Does Love make the world go 'round?" 
Typical I. T. co-ed: No, it's caused by an unbalanced 
force acting perpendicular to the axis of a sphere. 
Staff: I bet you aren't asked out much. Does anyone 
else have a comment? 
Lolita: It's all right if you keep it in the family. 
Bobby Kennedy: I'll go along with that. 
Staff: Couldn't we get some comments from some 
of our more experienced members of the panel? 
Frank Sinatra: I'm sorry but Mia couldn't make it, 
she's out taking grown-up lessons. 
Woody Allen: I think that between two persons sex is 
wonderful; and with five it's fantastic. 
Dr. Kinsey: Speaking vicariously .... 
Fanny Hill: Well, it's a living. 
Cleopatra: It's a pain in the asp. 
Staff: I'm afraid we're running out of time. Does 
anyone have a final comment? Yes, miss, you in the 
front row; would you step a little closer to the mike? 
Young miss: I can't. 

May, 19S7 

t 
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Here we are again at the annual summer edition of 
the Official Daily Bull. We extend our coverage over 
the summer and early fall so that no important event 
will go unnoticed. But getting back to summer, a na
tive Minnesotan, in response to the question "What do 
Minnesotans do in the summer?", replied, "Well, if it 
comes on a Sunday we have a picnic." 

And retmember the best things in life may be free 
but just try walking out of the store without paying 
for them. 

May 16-0ct. 15 

May 16~ Three-legged Charlie Hooper accused of 
cheating in annual E-day sack race. 

May 29L-National Mono Day (Remember, you only 
infect the ones you love). 

June 6-Marquis de Sade accepts the position of 
Scoutmaster of Troop 29. 

June 13-Lester Howe discovers swamp: Howe's 
Bayou. 

June 23-Henry Clay caught in a sleezy motel in 
Kansas City; Missouri Compromise becomes 
famous. 

July 4-Fireworks banned, H-bomb invented to fill 
the void. 

July 16'-Ch.E., learns to brew from Sardines dur
ing the Great Hops Famine. 

July 31-World Ends Day; Mets take series in four 
straight. 

Aug. 3-Boss Gabardine hires P.R. man-becomes 
Boss Tweed. 

Aug. 17-Aunt Jemima joins CORE (Aunt Jemima 
what took you so long?). 

Aug. 28-Sir Walter Raleigh receives cleaning bill. 
Sept. 8-Dr. Frankenstein develops the self-made 

man. 
Sept. 20--Buy a "Teflon"-coated sexpot Day. 
Oct. 9-English grad student writes drama based 

on the dictionary-the first play on words. 
Oct 15-The Audubon Society gives you the bird. 

Conclusion: America's second favorite indoor sport 
is probably the exercise of the freedom of speech, 
especially comments about the shortcomings of our 
system. Often, however, the most trenchant comments 
about our society come from those who are outside it 
and the following is one such example. It seems that 
an American anthropolo·gist was studying a tribe of 
cannibals in the Amazon rain forest and one day he 
began explaining to a cannibal what his "civili·zed" 
society was like. The cannibal listened very intently 
and then when the anthropologist was finished, replied: 
"You mean you actually kill more people than you 
can eat?" 

We here at the log's Log wish to thank you, our 
readers, for putting up with our fooling around for the 
past two years. We've used those two years to find 
ourselves and hopefully to estabHsh a format which 
has some appeal to our public. Deeply in mind of 
our debt, we have been searching for some subtle 
way to express our gratitude. Our choice is at once 
unique and yet familiar. Its raw material was supplied 
by Nature but it was created by man. It is foreboding 
yet possesses a mysterious allure. It can be big or 
small. It is totally enigmatic. It is too much. It is ... 
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B. Sc. Those letters have an im
pressive sound. 

But they won't be so impressive 
if you get shunted off into some 
obscure corner of industry after 
you leave college. A forgotten man. 

You want activity. You want to 
get in there and show your stuff. 

All right. How do you propose to 
do it? 

If you join the United States Air 
Force you'll become an expert fast. 

UNITED STATES AIR FORCE 
Box A, Dept. OEC-7 4 

r 
r 

r 
The Air Force is like that. They 
hand you a lot of responsibility fast. 
Through Officer Training School 
you get a chance to specialize 
where you want ... in the forefront 
of modern science and technology. 

Suppose, for example, you 
wanted to become a pilot and serve 
as aircraft commander on airplane 
crews. You'd plan missions and 
insure that the aircraft is pre-flight
ed, inspected, loaded and equip-

Randolph Air Force Base, Texas 78148 

Name. ________ ~~--~~--------
( please print) 

College. ________ Ciass, _____ _ 

Address. ______________ _ 

n 

lllill 

ped for the assigned mission. You'll 
be trained to fly exciting aircraft. 

Just examples. There are so 
many more. 

Wouldn't it be pretty nice to en
joy officers' pay and privileges? 
And serve your country, as well? 
Also, you get retirement benefits, 
30 days' paid vacation, medical 
and dental care. 

B. Sc. Very impressive letters. 
Now, do something with them. 
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like longer days 
Turning night into day with outdoor lighting is 
one of the many challenges you may face 
in your technical career at General Electric. 

For example, inquisitive minds in research 
and advanced design at General Electric are 
evolving many concepts to make our recreation 
areas available day and night. Design 
engineers are developing concepts into 
speciflciiUons; whiie ·malilffacturing engineers 
are developing the techniques and processes 
that translate designs into outdoor lighting 
systems. 

In addition, technical marketing specialists are 
working with electric utilities and city 
planners, applying night-lighting to athletic 
stadiums, city parl\s, or outdoor pavilions. 

You can help develop new products 
and concepts, new facilities, processes and 
manufacturing systems, or new applications 
and markets in your technical career with 
General Electric. For more information write: 
D. E. Irwin, Section 699-21, Schenectady, 
New York 12305. 
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