Y / { { A

LIBRARIES

UNIVERSITY OF WISCONSIN-MADISON

The Wisconsin engineer. Volume 69, Number
8 May 1965

Madison, Wisconsin: Wisconsin Engineering Journal Association,
[s.d.]

https://digital.library.wisc.edu/1711.dl/7P3DBZ6M5SIJV8I

http://rightsstatements.org/vocab/InC/1.0/

The libraries provide public access to a wide range of material, including online exhibits, digitized
collections, archival finding aids, our catalog, online articles, and a growing range of materials in many
media.

When possible, we provide rights information in catalog records, finding aids, and other metadata that
accompanies collections or items. However, it is always the user's obligation to evaluate copyright and
rights issues in light of their own use.

728 State Street | Madison, Wisconsin 53706 | library.wisc.edu






College graduates do key work right away on the Aerospace Team.

Lt. Gregory Risch, aeronautical engineer from Notre Dame, varsity swimmer, missile test expert,

tells how you can be part of it.

(Lt. Risch, B.S. 62, did extensive un-
dergraduate work  in
]u.’lping to construct one of the coun-

acrodynamics,

try’s largest and most successful smoke
tunnels. e has plaved an important
part in the operations of the test range
at Cape Kennedy.)

What’s the
best way to become an
Air Force officer?

I wouldn’t want to call any one way
the “best” way. We count on getting
top-quality officers from all our sources.
First, there’s the Air Force Academy.
I received my commission through Air
Force ROTC. Manv colleges and uni-
versities will soon be providing two-
vear AFROTC programs that you can
apply for during your sophomore vear.
Then, for the college graduate, there’s
Air Force Officer Training School—OTS.
Who’s eligible
for Air Force OTS?
Any college graduate, male or female,

or a college student within 210 days
of graduation, is eligible to apply. Who

the Air Force will take depends on what
the particular needs are at the time.
Those with scientific or engineering de-
grees can usually count on receiving the
first openings.

Does the Air Force have
jobs for nonscience majors?

There are quite a few jobs in non-
technical fields such as administration
and personnel. And it is not essential
that prospectivc pilnts or navigators
have backgrounds in the sciences. How-
ever, since the Air Force is one of the
world’s leading technological organiza-
tions, a keen regard for science is im-
portant.

What sort of work
do young Air Force officers do?

Important work. An Air Force career
gives young people the opportunity to
do meaningful work right from the start.
That's the thing I like best about it.
I'm only a couple of years out of col-
lege, but already I'm working on a vital
project in an area that really interests
me. In other words, I'm getting to use

the things I studied in college. My edu-
cation is paying off, both for me and
for the United States.

What are the
possibilities for advancement?

They're plenty good. The Air Force he-
lieves in giving its young officers all the
responsibility they can handle. That's
not only good for you, it's good for the
Air Force. It gets the best-qualified
people into the top jobs where they can
contribute most to our defense cffort.

How long am I committed to serve?

Four years from the time you receive
your commission. If you go on to flight
school, four years from the time you're
awarded your pilot or navigator wings,

Where can I find out more?

If there’s an Air Force ROTC unit on
your campus, see the Professor of Aero-
space Studies. If not, contact the near-
est Air Force recruiting office, It’s listed
in the white pages of the telephone
book under “U.S. Government”.

United States Air Force.
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THIS MONTH . . .

May brings June, and June brings finals, graduation, jobs, summer school,
and what have you. Momentarily however, May has a few good bits of read-
ing between the covers of this magazine. Don't miss the Associate Editor’s
Editorial on page 7. We like to think that this is representative of most of the
students here at UW. The Editor has a special report on page 9, the cover story
on floods. Technically, we have an article on tapered roller bearings; on the
other hand is a report on a program which some of you may be participating
in. The Mental Maze is in the usual spot, complete with answers this month.

IN RETROSPECT . . .

Some twelve months ago we took the helm of this publication with mixed
emotions—apprehensiveness and confidence among many others. Since then we
have become a year older and much wiser, more knowledgeable in the details
of producing a magazine. As we put Volume 69 to bed at last, there are nu-
merous people deserving of an expression of our appreciation. First and fore-
most, to the men who gave us what we needed when we needed it—Profes-
sors G. R. Sell and H. J. Schwebke. Without their suggestions and advice our
job would have been impossible.

This has not been the magazine of any one person, for there are people
named Meagher, Stoelting, Fonstand, Weber, et al, who came through when
needed. There have been missed deadlines, late issues, errors, insufficient photos,
etc., perhaps even a few very premature gray hairs. There were times we thought
that nothing else could go wrong, but something always did. In spite of the
minus grade-points and headaches (aspirins are cheap), much has been gained.
While experience is not tangible, it is a valuable commodity, and we hope
to put it to use again next year. With a little luck, another bottle of tranquilizers,
and a dash of imagination, the Wisconsin Engineer hopes to mature and mate-
rialize into a better magazine.
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Watch out for our Gene Wollaston, though. He stacks
the deck. In fact, he’s already stacked 80 decks—of
computer cards—to build a mathematical model to solve
important refinery problems. With his special skills, Dr.
Wollaston helps determine proper product yields and
propertics [rom key refinery operations. The final result
should be an improved product—at a tremendous saving
of time and money. (Once the model is built, the cost of
solving a problem is as little as $3.00.)

So. as a card player, Gene’s helping to take the gamble
out of running a refinery. No mean accomplishment for
a chemical engineer two years out of Illinois Institute

How about a friendly game of cards?

of Technology.

You’re not a card player? Don’t worry. As long as
you're looking for a meaningful challenge, your oppor-
tunity may be here at American Oil. We're also experi-
menting with fuel cells, spatial environment, and rust
protection in car engines— to mention a few of our diverse
fields of interest. Some of them may interest you, whether
you're in Engineering, Physics, Chemistry, Mathematics,
or Metallurgy.

You can find out by writing for more information. To
J. H. Strange, American Oil Company, P. O. Box 431,
Whiting, Indiana.

THE WISCONSIN ENGINEER




Who grows
the “hair”
that crowns a
million
beauties?

The same Union Carbide whose

alloys help keep the crunch
in rock crushers.

Union Carbide Corporation, 270 Park Avenue, New York, N. Y. 10017, In Canada: Union Carbide Canada Limited, Toronto  Divisions: Carbon Producls,
Chemicals, Consumer Products, Fibers & Fabrics, Food Products, International, Linde, Mining & Metals, Nuclear, Olefins, Plastics, Silicones, Stellite
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The “hair” is our DYNEL mod-
acrylic fiber. It looks like real hair
and feels like it.

It’s the same DYNEL that’s used
to make luxurious deep-pile coats.
It's the same fiber that’s used to
make filters for heavy-duty indus-
trial air systems and home air
conditioners. And its versatility
is the reason why we’'ll be “grow-
ing’” millions of extra pounds of
DYNEL this year.

Lots of things are going on at
Union Carbide. We're producing
new alloys to re-surface equip-
ment such as rock-crusher rolls
and keep them in action longer.
Other new alloys are helping the

chemical industry stop costly at-
tacks of acids and corrcsives. And
we've recently introduced some
new silicone rubber compounds
with greatly improved resiliency
for use by the aerospace and auto-
motive industries.

To keep bringing you these and
many other new and improved
products, we’'ll be investing half a
billion dollars on new plant con-
struction during the next two
years.

UNION

CARBIDE




LETTERS

IONGINELR:

I read your recent editorial with
some interest; in attempting to
understand  the implication of it
several thoughts crossed my mind.
Here they are, just as they came
to me, with no interpretation:

Almost anything can be rational-
ized and justified when enough
imagination and distortion is used.

Newspapers may be  distorting
facts on King and crowd. Editor
Smith knows of some such distor-
tions, I do not.

I have heard a lecture by the
author of “Black Like Me.” His
analysis of the Negro situation
sounded just to me at the time. It
may have been distorted.

Is it possible to eliminate distor-
tions altogether? What is the truth?

Hitler justified Jewish atrocities,
German people felt Jews were
treated correctly. Hitler may have
used distortions, Hitler hated
meddlers,

Smith says Negroes object to
“reasonable questions on voting
rights. Can a man become so ob-
sessed over reasonable questions,
Does King appeal to Negroes be-
cause he dislikes reasonable ques-
tions?

Is one hundred years “overnight”
to Smith? Is Smith using distor-
tions? Does Smith understand the
problem in the South from either
side?

Wint,. MATHES
Kiel, Wisconsin

[ENGINEER:

Is civil rights really within the
province of engineering sophisti-
cation? Oh, it’s a subject for all
of us? And if the justness of con-
stitutional law  cannot be judged
by the individual—if it is to be left
for the group, whatever happened
to the vaunted freedom of man?
I've never met, but have read of
men who'd rather be right than
legal and if that's wrong it’s their
privilege to be wrong—and with
our blessing!

A. J. VARNER
Editor, Coins Magazine
lola, Wisconsin
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NEWS TRAVELS
FASTER ON
TIMKEN" BEARINGS

““‘NEITHER RAIN NOR . . .”
In snow country, the mail goes
through on a Ski-Doo Bom-
bardier power-sled, made by
Bombardier Snowmobile Ltd.,
Quebec. Itis also used on trap
lines, for sports and for haul-
ing supplies. Timken® bear-
ings in the clutch give it extra
capacity in a small space.

WHEELS AND SHAFTS. What-
ever you build—wheelbarrows
to steel rolling mills—Timken
tapered roller bearings can
help it perform better, longer.
They're precision-made of
nickel-rich steel by: The
Timken Roller Bearing Com-
pany, Canton, Ohio. Also
makers of Fine Alloy Steel and
Rock Bits.

WORLD-WIDE CABLES. The
C.S. Long Lines, new Bell Sys-
tem cable-laying ship, is on
the high seas. In its wake,
thousands of miles of cable,
paid out at eight knots. 2,816
Timken bearings keep the
ship’s linear cable engine
operating.

EXTRA! EXTRA! This Goss
Headliner Mark Il press runs
70,000 newspapers an hour.
It prints in color. It folds. It
delivers the papers to the load-
ing dock. Not one Timken
bearing has required prema-
ture replacement.

QUALITY TURNS ON

TIMKEN

TAPERED ROLLER

& BEARINGS

THE WISCONSIN ENGINEER




MAY,

_/4cmao the Cfllilor; &eé/e
ON VIETNAM

There are some people on this campus who are agitating tor U.S. withdrawal from Vict-
nam. There have been public meetings and rallies and in the last few weeks “End the War
in Vietnam” buttons have appeared all over campus.

While we are all in favor of free speech and the right to assemble, we think that anyone
who advocates U.S. disengagement in Vietnam is either completely naive or an ignorant
fool. The naive are tolerable, but the fools are not. These people, the perennial chicken-
headed in our society, would rather hide their heads in the sand than face up to the facts.

The fundamental principle that the “End the War” faction doesnt understand is that no
war in the 20th century started because of a firm stand against aggression, but because of a
lack of resolution at the crucial moment. Aggressive empire-builders have always been trying
to conquer the world and they always have begun by nibbling like the Reds in Vietnam.
Finally, they always manage to get up enough courage to take a gulp unless they're stopped.
And there aren’t really any moral or ethical principles involved in the dirty business of stop-
ping a nibbler. The U.S. may be imperialistic and supporting a dictatorship in Vietnam for all
we care. That is not the point. What is the point is that we are fighting in Vietnam because we
have learned we have to.

That we have to fight is a simple lesson of history, not ethics. Looking back, with all the
advantages of 20-20 hindsight of course, clearly demonstrates what we mean. In 1914 the
assassination at Serajevo didn’t start World War I—Austria-Hungary started it at Germany's
urging. The Axis figured they could get away with a gulp after blackmailing the French out of
a piece of the French Congo in 1911, and annexing Bosnia and Herzegovina in 1908 which vio-
lated the Berlin Treaty of 1878,

World War 1 resulted in the Versailles Treaty of 1919. Germany signed, and violated the
Treaty from the beginning by training troops in Russia and cruising the seas in submarines
“sold” to the Japanese. When Titler’s troops, armed in violation of the Versailles Treaty, in-
vaded the Rhineland in 1936 they had orders to run if the French resisted—the French ran
instead. In 1938 Chamberlain gave away Czechoslovakia on Hitler's orders, and then returned
to London with his speech about “. . . never to go to war again.” Churchill in The Gathering
Storm documents the evidence that until 1937 Britain and France could have enforced the Ver-
sailles Treaty with force as they were pledged to do—but they were too chicken-headed to do it.

When Italy attacked Ethiopia in 1935 her troops sailed through Suez under the silent
guns of British battleships. The famed British seapower didnt amount to a leaky canoe that
day—Dbecause they didnt have the sense to use it.

Japan nibbled at China from 1931 on and in 1936 deliberately bombed and strafed the
U.S. gunboat Panay in Chinese waters just to test the mettle of the U.S. We did nothing and
the Japanese went on to grab most of Asia by December 7, 1941.

Between 1919 and 1939 so many end-war treaties were signed that their combined weight
would have sunk a small continent. We list a few, each one broken or allowed to fizzle because
the U.S., Britain, France, and Russia let them be broken in spite of provisions in some call-
ing for armed enforcement: the Treaty of Versailles of 1919; the Five Power Naval Treaty,
the Pacific Four Power Treaty, and the Nine Power Treaty Concerning China, all of 1921-22;
the Treaty of Mutual Guarantee in 1925, the Pact of Paris in 1928; the Litvinov Protocol in
1929; the Stresa Revolution of 1935: the Franco-Russian Treaty of 1935; and Hitler's non-
aggression treaties with nearly every country he overran. Germ any, Italy, and Japan signed
nearly all of these and nibbled just the same.

In 1954 another treaty was signed in Geneva concerning Vietnam. The Reds promised to
stay on their own side of the fence; but they decided to nibble anyway. Faced with a nibbler
again, the U.S. has kept its head out of the sand. Hopefully the lesson has been learned that
there is one way to stop a treaty-signing nibbler—by force—and we are all for it. If the rela-
tively pacific measures employed to date don’t work, we suggest that more force be applied,
including bombing Hanoi and strategic targets in China.

MeEAcHER
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Why become an engineer at
Garrett-AiResearch? You’ll have to
work harder and use more of

your knowledge than engineers

at most other companies.

If you're our kind of engineer,
you have some very definite ideas
about your career.

For example:

You've worked hard to get a
good education. Now you want to
put it to work in the best way
possible.

You will never be satisfied with
run-of-the-mill assignments. You
demand exciting,
challenging projects.

You not only accept
individual responsibil-
ity — you insist upon it.

Does that sound like
you? Then AiResearch
is your cup of tea.

Our business 1s
mainly in sophisticated aerospace
systems and subsystems,

Here, research, design, and de-
velopment lead to production of

8

actual hardware.
That means you
have the oppor-
tunity to start with
a customer’s problem
and see it through to a
system that will get the job done.
The product lines at AiResearch,
Los Angeles Division, are environ-
mental systems, flight information
and controls sys-
tems, heat transfer
systems, secondary
power generator
systems for missiles
and space, electri-
cal systems, and
specialized indus-
trial systems.
In the Phoenix Division there are
gas turbines for propulsion and
secondary power, valves and con-
trol systems, air turbine starters
and motors, solar and nuclear
power systems.
In each category AiResearch
employs three kinds of engineers.
Preliminary design engineers do
the analytical and theoretical
work, then write proposals.
Design engineers do the lay-
outs; turn an idea into a product.
Developmental engineers are
responsible for making hardware
out of concepts.
Whichever field fits you best, we
can guarantee you this: you can
go as far and fast as your talents

can carry you. You can make as
much money as any engineer in a
comparable spot — anywhere. And
of course, at AiResearch, you’ll
get all the plus benefits a top com-
pany offers.

Our engineering staff is smaller
than comparable companies. This
spells opportunity. It gives a man
who wants to make a mark plenty
of elbow room to expand. And
while he’s doing it he’s working
with, and learning from, some of
the real pros in the field.

If the AiResearch story sounds
like opportunity speaking to you—
don’t fail to contact AiResearch,
Los Angeles, or Phoenix, or see our
representative when he comes to
your campus.

An equal opportunity employer

AiResearch
is challenge

Los Angeles - Phoenix

THE WISCONSIN ENGINEER




SPECIAL REPORT

Cogitatin’ on the Flood of '65

UR cover shows some of the

situations that prevailed in

the Mississippi River valley
a few weeks ago. As we expected,
before the flood waters began sub-
siding, certain self-appointed
champions of the citizenry were
chanting for a Federal program to
forever control the “Father of Riv-
ers.” We heard and read that it
was the responsibility of the gov-
ernment to control floods and pre-
vent recurring property damage.
The famed and controversial Ten-
nessee Valley Authority system was
deemed an excellent pattern to
follow.

We don't believe that a Missis-
sippi River counterpart of the TVA
(or any wholesale means of con-
trol) is the least bit realistic or
practical, and this special report
is published to inform the public
of the reasons.

Granted, TVA has been ex-
extremely beneficial to the Tennes-
see Vally, as much as we person-
ally dislike saluting a government
endeavor of this nature. However,
in the proposals advocating a simi-
lar system for the Upper Missis-
sippi, several fallacies exist. Costs
and benefits must be considered
in a reasonable perspective—so far
they haven't been.

The fact is that the primary
tangible benefits derived from the
TVA project have come from
hydro-electric power ($150 million
annually) and navigation (20 mil-
lion annually). In comparison,
estimated yearly savings from flood
reduction total only $13 million.
Now we all know that the Missis-
sippi is presently navigable to the
Twin Cities and beyond. And har-
nessing the river for hydroelectric
uses is technically and economically
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unfeasible because of its level
profile,

Physical characteristics must also
be considered. The Tennessee
River at Chattanooga drains 1/3
the area of the Mississippi at Wi-
nona, Minnesota, but the discharge
at Chattanooga is normally 1-1/3
times as great, and up to twice as
great at times of high stages—
quite a difference in runoff indeed.

As engineers we take the position
that recognizes floods as a thing
of Nature, subject to recurrence
at irregular intervals. We could
have told you last fall that some-
time within the next 100 years there
would be a flood of the magnitude
of the flood that occurred this year
at La Crosse, Prairie du Chien,
etc. We can affirm occurrence and
accurately predict stage, discharge,
and frequency in advance. So you
ask, why not design a system of
structures and channels to control
these damaging waters? Naturally
it can be done, but for which flood
shall we design? The one that oc-
curs once in 100 years, once in
1000 years, or how often? We could
design and construct for a 100-
year flood and have a 1000 year
flood the next year. Wham! No
more dams. Obviously there is an
equilibrium point where preven-
tion costs essentially equal the
benefits received, but to us this is
an inefficient compromise for rivers
like the Mississippi, as ridiculous
as building dams to contain a 1000
year flood. TVA officials advised
a deaf Congress of this several
years ago.

The solution is manifest. Why
not stay out of the way? Over
thousands of years rivers have
carved valleys which contain flood
plains. Occasionally the rivers have

to use these overflow areas. We
should respect these flood plains
as property of the rivers, rather
than encroaching upon them with
our homes, stores, factories, and gas
storage tanks. It is almost super-
fluous to say that man loses money
when a river jumps its banks.

Past floods have delineated flood
plain boundaries accurately. The
problems have resulted from tooth-
less or inexistent zoning ordinances
and the “Tt can’t happen to me”
attitude of many citizens. In zon-
ing, more people should follow the
fine example set by Milwaukee,
where flood plains do double duty.

The Mississippi River Hoods of
1965 are over, the damage has been
done. It is not too late however
to take some intelligent definitive
action. We join other engineers
and land economists in proposing
alternate uses for Hood plain lands
—ball parks, playgrounds, summer
crops, camping and picnic areas,
ete., none of which will be appre-
ciably damaged by inundating
flood waters. Even selected indus-
trial uses are possible. An excellent
accompaniment to renewal pro-
grams could be the relocation of
homes and factories to higher
ground. Since most communities
grew up from river banks anyway,
the buildings are generally old in
these areas.

Despite the destruction, perhaps
an important lesson has been
learned from the recent floods. We
think our proposals are only logi-
cal when you consider the premise
that it is much easier to keep peo-
ple out of the path of a flood than
it is to keep a flood out of the
path of people.

Roserr |, Satrn
Lditor-in-Chief




Cene Miller, a ME-4  from
Creen Bay, specialized in de-
sign in his undergrad years.
which will end with graduation
this June. A member of ASMIS.,
Gene hones to be employed in
the design field upon graduation.

INTRODUCTION

HE reduction of friction is

more important today than it

has ever been, because of the
vast number of mechanisms having
rolling or sliding  surfaces. The
abundance of automobiles testifies
to this.

Alleviation of friction in the past,
for rolling contact surfaces, was
mainly accomplished by ball bear-
ings. The idea of putting ball bear-
ings between the wheel and the
axle was just one of many ways of
solving this problem. Ball bearings
can carry cither thrust or radial
loads, but not both, The develop-
ment of the straight roller hearing
cut down the size of the bearings,
while maintaining load specifica-
tions, but it still carried only one
load. The advent of the tapered
roller bearing, which could carry
both thrust and radial loads
scemed to be the solution.

Engineering personnel and stu-
dents in engineering design readily
appreciate the capabilities of this
device when the aspects of its de-
sign are grasped. The questions
that ultimately come to mind are:
How is the tapered roller hearing
designed and manufactured? How
can this tvpe of bearing be applied
to an engineering problem of fric-
tion reduction, and do a good job?
These are the questions that this
report s intended to answer,

BACKGROUND

The basic reason for using bear-
ings is to reduce friction. Friction
is common in all arcas where con-
tact between two surfaces exists:
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Tapered Roller Bearings

By GENE R. MILLER

cither one surface stationary and
one surface moving, or both sur-
faces in motion. Friction is what
makes sliding one object over an-
other difficult, slows down motion,
and causes parts to wear out. Thus
it is one of man’s greatest mechan-
ical problems.

Ancient man reduced friction
when he discovered the principle
of rolling motion and began using
round logs under platforms to roll
heavy  objects.  Centuries  later,
some forgotten genius invented the
wheel. This was man’s greatest
step in fighting friction. But he had
not eliminated sliding friction be-
tween the wheel and axle.

After many years, the principle
of the wheels rolling motion
brought forth a new basic idea. It
was an idea so simple that today
man hardly realizes how greatly
this innovation affects his everyday
life. The idea was to put balls or
rollers between the rubbing sur-
faces of the wheel and axle to fur-
ther reduce friction. This then was
a wheel within a wheel. From this
was born one of industry’s great
improvements, the anti-friction
bearing, Crude as they were, these
early bearings were the first big
step toward reduction of friction.

There are four basic types of
bearings in use today with com-
binations of them to get a desired
load of force distribution in a
mechanical system.

These four basic types are:

1. Cup-and-cone ball bearing.
To obtain this type of bearing, the
cup and and the cone of the bear-
ing are set at an angle. This bear-
ing will withstand occasional end

thrust (axial) load, but sacrifices
radial (vertical) load capacity.
Since the slightest wear on the ball
race destroys the curvature of the
bearing and the principle of its
operation, it is somewhat imprac-
tical.

2. Annular ball bearing. This
type of bearing has considerably
less thrust capacity than radial ca-
pacity. When this bearing becomes
worn, it must be discarded. It must
be larger than a roller bearing to
carry the same amount of load.
since roller bearings carry the
loads along the full length of the
rollers,

3. Ball thrust bearing. This type
of bearing carries only thrust loads.
Its use is supplementary: to re-
place annular ball bearings where
thrust loads are encountered. This
usually leads to a needlessly com-
plicated as well as costly design. A
bearing of this type is usually lim-
ited to low-speed use.

4. Straight roller bearings. This
type of bearing uses rollers in place
of the balls, and its use is primar-
ily in radial loads. Its radial ca-
pacity is greater than a ball bear-
ing of the same size because loads
are distributed over the entire
length of the rollers. However, it
has no capacity for thrust loads;
therefore when thrust loads are
present, it must be used with spe-
cial thrust bearings.

DESIGN OF THE TAPERED
ROLLER BEARING

As shown in Figure 1, there are
four basic parts which make up the
tapered roller bearing:

THE WISCONSIN ENGINEER




ROLLERS

Figure 1.—Four Main Components of a Roller Bearing.

The cone—inner race.
Tapered rollers—which roll
freely between the cup and
cone.

k=

3. The cage—which serves as a
retainer to maintain the
proper spacing between the
rollers  grouped around the
cone.,

4, The cup—outer race, which
fits around the cone and roller
assembly,

THEORY

The greatest advantage of tap-
ered roller bearings is their ability
to carry both radial and thrust
loads. The bearing has greater
of the same size, and equal capac-
ity to a straight roller bearing. The
tapered construction gives it the ca-
ered construction gives it the ca-
pacity to carry thrust loads and all
combinations of radial and thrust
loads. The tapered roller bearing
can take a thrust load while a
straight bearing cannot, This is eas-
ily seen by referring to Figure 2.
where the tapered roller bearing is
compared to the straight roller
bearing, both under thrust loads.

The body diagram in Figure 3a
shows the different forces acting
on the bearing which include:

W, radial force.

T, thrust force,

P, resultant load on one roller

normal to OA.

Also indicated are:
P,, resultant load on one roller
normal to OB.
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a. Tapered Roller Bearing.
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b. Straight Roller Bearing.

Figure 2.—Load comparison.
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(a) Loads on Rollers,

Pi, resultant load on one roller
normal to OC.

a, angle of contact (angle of
laper),

Figure 3b shows a vector dia-
gram of the thrust force (T) and
radial force (W) vectorially added
to give the load (P) on the roller
bearing at the angle of taper. The
angle of contact (angle of taper)
is also half the pitch-cone angle
and ranges between 714° to 25°,

It is easily seen that the roller
bearings revolve about a cone
when in operation. There is con-
tact in a wide area between the
end of the roller and the rily or
shoulder of the cone, and because
of the wide area of contact the rol-
lers keep themselves in perfect
alignment at all times. With the
roller positively aligned, full-line
contact is maintained between the
rollers and the cup, and the rollers
and the cone. The cage merely
spaces the bearings about the cone
properly.

The full-line contact permits dis-
tribution of uniform pressures over
the full length of each roller. Be-
cause pressures are  distributed
over a line of contact, the hearings
have extra-load-carrying capacity,
and there is minimum distortion
Ul](lL‘I' l(‘)ﬂd. LCSS (ll‘St(H't]‘()H llll(!('r
load permits greater precision,
greater rigidity, less wear, and con-
sequently, a longer life for hoth
the bearing and the machine parts
it supports.

MANUFACTURE
Materials and Paris
The tapered roller bearing has
to be precision manufactured to
live up to its design. The four in-

-
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(b) Vector Diagram.

Figure 3.—Geometric Analysis.




tegral parts are made of a high
grade steel including molybdenum,
manganese, and a high percentage
ol nickel. After the right combina-
tion of these materials is reached,
in cither a blast furnace or an elec-
tric furnace, the furnace contents
are  transferred  to giant  ladles
which can hold about 100 tons of
molten white hot metal. These la-
dles are then emptied into ingots.
Once the ingots have cooled sufhi-
ciently, the ingot mold is stripped
off and the ingot is then placed in
a soaking pit awaiting rolling to
reduce it to the needed size. The
ingots are shaped into  blooms
which are correspondingly rolled
or cut into the desired size. The
blooms are made into wire or
seamless tubes from solid bars.

Rollers for the tapered roller
bearings  are  cither made  trom
wire stock or machined. The
smaller rollers are made by a cold-
heading operation using the wire
stock or rods up to 114 inch diame-
ter. Rollers larger in diameter are
usually machined by a turning op-
eration on automatic screw
machines.

Cups are also made from the
same steel and in two  different
ways. The smaller cups, up to an
outside diameter of 10 5/16 inches,
are machined. The larger cups,
larger than 10 5716 inches outside
diameter, are machined from
forged steel rings on semi-auto-
matic lathes. They may vary in
outside  diameter from less than
two inches up to as wide as six
feet.

Cones are made in a similar
fashion to the cups. Their machin-
ing operations are somewhat dif-
ferent but their size distinction is
in the same division. They are
made either from tubings or forg-
ings for the extra large size cone.
They are usually shaped on a
multi-spindle serew machine to fa-
cilitate production.

The cages represent the fourth
member of the basic tapered roller
bearing. The main types of cages
are made by pressing strips or by
turning, drilling, or other methods
of forming from solid material.
The pressed cages lend themselves
to mass production and are of less
weight than machined cages. In
larger bearings, however, machined
cages are preferred for reasons of
manufacture and strength,
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Metal Treatment

Metal treatment of rollers, cups,
and cones is necessary so they are
tough and resilient on the ingide
and also surrounded on the out-
side with an evenly distributed
case of high-carbon steel. This
steel is heat treated in a carburiz-
ing furnace for high hardness to
withstand wear. Once the carbu-
rizer stage is complete, the parts
are oil quenched, after which they
are reheated for hardening. The
last operation is tempering, which
relieves stresses that may have
been set up during the previous
heat treatment. Tempering also in-
creases the stability and shock re-
sistance of the parts.

Heat treatment operations us-
ually leave the part somewhat in-
accurate dimensionally. A grind-
ing operation is necessary to im-
part dimensional accuracy as well
as smooth the surfaces. Even after
finish grinding, cups, cones, and
rollers are honed until the con-
tacting surface variations are re-
duced to millionths of an inch.
The honing operation is especially
necessary on critical surfaces
where rollers come into contact
with cups and cones.

The cages are given the least
amount of treatment. Once they
are made, they are annealed to
provide just the right properties.
They are not ground to a clean
glossy finish but are shot blasted
to clean them and phosphated to
make them rust resistant.

Assemblage

The assemblage of all four parts
is the test of all the care to dimen-
sions given of the components.
Will they go into one complete
unit? All the parts are inspected
before the assembly step to insure
the product quality and standards.
The cone, cage, and rollers form
an inseparable unit. Everything,
including the cup, is demagnetized
so the steel will not pick up float-
ing magnetic particles. Cups and
cones must have the right finish
and taper concentrically. Every
cone assembly is tested at high
speed under high pressure with a
master cup. After this inspection
procedure, the unit is usually
washed, dryed, and slushed in oil,
leaving it ready for packing. Many
of the large industrial bearings are
not yet ready for shipment and

may be sent through a series of
phosphate baths which will pre-
and corrosion during
storage, shipment, and use.

vent rust

APPLICATION

Great care must be taken in the
selection of bearings for any par-
ticular application since numerous
points have to be considered.
Physical proportions and capacities
must be seen to, the type of bear-
ings most suitable for the load,
either radial or thrust. or both,
must be studied, and the size of
the bearings should be such that
they will be economical in service.
A bearing which is oversize will
waste a large portion of its useful-
ness, while one undersize will re-
quire premature replacement.

Other things to be taken into
consideration are the type and
purpose of the machine for which
the bearings are required, its
power input, speed in rpm, the
loads and their direction, and uni-
formity of the loads. The drive
mechanism (spur, bevel, helical or
worm gearing, ropes or belts), the
diameter of the shafts at bearing
points, and the type of service the
machine is to give (continuous
or intermittent) must be dealt
with. It is impossible, with so
many points to be reviewed, for
even a highly skilled and experi-
enced engineer to say what types
of bearings are required for a par-
ticular application without study-
ing the details of a job.

An American phrase, “engi-
neered into the job,” succinctly ex-
presses what is required of a bear-
ing when fitted for service, if its
performance is to be all that could
be desired. Therefore, the knowl-
edge of bearing and machinery
characteristics in all relevant detail
is necessary before service applica-
tion. Haphazard bearing selection
can only lead to uneconomical de-
sign and possibly expensive and
fatal accidents. The largest manu-
facturers of bearings usually main-
tain a large technical staff of ex-
perienced engineers solely for
dealing with problems of their
customers, and the advice given
by them is of great practical value.
Machine designers are wise to
make the most of that technical
assistance in the early stages of
design, for if the technical prob-
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Figure 4b.—Direct Mounting.

lems are left until an advanced
stage, when changes may be neces-
sary, they may be very difficult or
impossible to make.

Principle considerations which
may be submitted with a sketch
or drawing together with data are:

a. Dimensional restrictions.

b. Functioning of the machine.

c. General operating conditions
(clean, dirty, dry or wet).

d. Calculated loads or data, en-
abling them to be estimated.

e. Safety factors used in the
load calculations.

f. Character of the loading
(steady, fluctuating, or
shock).

g. Speeds.

h. Temperatures.

i. Any preferences.

Mounting

The final consideration in the
application of tapered roller bear-
ings is their mounting. Single row
tapered bearings, when applied to
a mechanism, are mounted in one
of two distinctive designs which
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are known as “Indirect” and “Di-
rect” mountings. Each of these
designs provide certain desirable
characteristics depending upon the
type of unit in which they are
used. Although economy in manu-
facture of the machine part is an
important item in selecting the
mounting to be used, the impor-
tance of rigidity provided by the
arrangement is in many cases a
greater determining factor. The
design required to obtain a rigid-
ity can best be illustrated by con-
sidering these two mounting ar-
rangements. Figure 4 shows both
mountings.

Figure 4a shows the “Indirect”
mounting where the bearings are
applied with the included angle of
the conical members of the bear-
ing turned away from each other.
In this case the large diameter
ends of the rollers of the bearings
point out or away from each other.

Figure 4b shows the “Direct”
mounting where the bearings are
applied with the included angle of
the conical members of the bear-

ings turned toward each other. In
this case the large diameter ends
of the rollers of the bearings point
toward each other,

CONCLUSION

Problems arise with tapered
bearings, as they do in other fric-
tion-reduction devices. The bear-
ing has its own characteristics.
Shaft deflection upsets the geome-
try basis. The bearing is effective
in a temperature limiting range as
are the dimensions. The machines
into which bearings are mounted
usually have their own character-
istics, menacing the bearing choice
and application. Bearings have to
be securely and conveniently
mounted on shafts and housings.
Bearing protection is necessary for
bearing life. Lubricants are neces-
sary also for longevity as well as
an aid to friction reduction. Lim-
its and fits are determined also by
application of the bearing,

Is it possible to satisfactorily and
thoroughly solve all the problems
of bearings? The answer is, nol A
complete and thorough bearing is
hard if not impossible to find. How
would it be done? The first attack
of the problem is mathematics.
Basic calculations of loads on body
diagrams of shaft mountings help
determine the required bearing
loads. With this information, a
rough estimation of the desired
bearing can be established by us-
ing a manufacturer’s catalog. Size
requirements will help reduce the
selection of possible bearings. Ap-
plications of the bearings in a
housing will show if the design re-
quirements and specifications have
been met. Experience in applica-
tion of hearings is a great help,
and determines, to a great extent,
the performance different hearings
have to offer and their consistency
over the years. All these, even
when used to their fullest, can
only attempt to solve the problems.
Some problem solutions may have
to be sacrificed, but so doing a
more desired feature or important
problem may be more completely
answered. Obviously there is no
single answer.
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INTRODUCTION

HE Wisconsin-Monterrey

Program is designed for un-

degraduate engineering  stu-
dent exchange. It provides U.S.
engineering students with the op-
portunity to spend their junior year
at. Il Instituto Teenologico vy de
istudios Superiores de Monterrey,
Monterrey, N.L., Mexico, and
Monterrey students to spend their
itmior year at the University of
Wisconsin, Madison, Wisconsin. Al-
though the  Wisconsin-Monterrey
Program is concerned mainly with
the undergraduate  exchange, it
also deals with graduate and fac-
ulty exchange: this article will only
cover the undergraduate phase of
the Program for U.S, engineering
students.

The Program was initiated in
December of 1960; the first group
of undergraduates spent the school
vear of 1961-1962 at Monterrey.
Since that time a new group has
participated each year, giving, in
the four-year period, a total of
forty-two  U.S. engincering  stu-
dents and four Monterrey Tee stu-
dents that have participated.

Unlike other undergraduate for-
cign - exchange  programs, which
deal mainly with humanities stu-
dents who are sent to the rec-
ognized European universities, the
Wisconsin-Monterrey Program
deals with engineering students In
doing so, however, the program has
a problem; the engineering profes-
sion in the U.S. demands, for best
results, that one obtain his formal
undergraduate engineering educa-
tion in the U.S.. where a student
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The Wisconsin-Monterrey

Exchange Program

By WILLIAM SPYCHALLA

is taught the methods and the
knowledge that are needed for
work in the U.S. Thus, engineering
studies in a foreign country are of
questionable value. The Wiscon-
sin-Monterrey Program exists to
show the actual value of such a
program and its effect on the U.S.
engineer.,

BASIC AIMS OF THE PROGRAM

Technical Aims

To have a successful engineer-
ing exchange program, a foreign
school must exist which has a good
level of technical training so that
American undergraduate engineer-
ing students have some basic in-
centive for studying in a foreign
country. Since foreign language
study is not stressed in U.S. en-
gineering schools, the students
usually have little interest in for-
eign countries. The U.S. schools are
geared more toward the single goal
of technology and more tech-
nology. This is due to the demand
from U.S. industry that the engi-
neer have a good, solid back-
ground in the methods and knowl-
edge necessary to work in the
US. as an engineer. Engineering
may justly be called a narrow field,
with generally narrowly educated
people in the profession. This, un-
fortunately, is not a virtue in this
ever-shrinking world, where inter-
national relations play a very im-
portant role. Engineering students
must realize this, and not place so
much importance on the purely
technical training that they re-
ceive, but rather pluce it on the
overall effect of their formal edu-

cation and what they have learned
about the world in which they are
going to live and work.

Economic—Political Aims

One effective way of acquaint-
ing students with the world they
live in is to send them to another
country to see how ‘foreigners’ live,
think, and act. They can then
notice the differences in environ-
ment and start realizing how the
actions of one country, especially
the U.S., affects the life of people
in other countries. The foreign-ex-
change engineer will also realize
the importance of engineering in
determining the future of a
country. A country that can boast
of its engineering feats has influ-
ence over countries of lesser de-
velopment and can cause a shift
in world politics and economics.
Contronted with the interdepend-
ence of a country’s prestige and
importance, and with its technical
development, an engineering stu-
dent will become truly aware of
the importance of engineering as
a profession. He will then either
become more intrigued and inter-
ested in his engineering studies or
will realize that he is not truly
in the area to which he is best
suited.

By being outside of the U.S. and
looking back at it through the view-
point of a foreigner, onz may
change greatly his feelings toward
his own country, He will realize
the mistakes that his government
makes and has made, but he will
also begin to appreciate many of
the privileges that he so often took
tor granted.
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Only by confronting a distinctly
different standard of living, will
one realize the problems of the
foreign world: the problems that
are rarely encountered in the U.S,;
the problems which must be taken
into account when dealing with
other countries,

Social Aims

Living in a foreign country and
studying with fellow students who
speak a different language than
your own is a very broadening ex-
perience. You will find out that
your language is not the language
of the world and that if you wish
to converse and exchange ideas,
you must adapt to the environment
at hand. In speaking this new lan-
guage, one will learn to think
through what he says and will
make his words count so that he
will not be misunderstood.

By participating in a student-
exchange program, one will he
with people his own age and of the
same interests. He will get to know
the “foreigners’ (in this case, Mexi-
cans) as they actually are. He will
learn how they act, react, and
think. He will become acquainted
with their social behavior and note
the difference in their moral code.

He will, through all of his new
contacts, and experiences, become
more aware of and will come to see
the world in a new light; a light
which is composed of many com-
ponents, each exhibiting its own
distinct characteristics, and each
being necessary to make the whole.
Speaking a new language, he will
gain the respect of many people
who before only saw Americans as
the tourists who only spoke Eng-
lish and expected everyone else to
be able to do the same.

The student will gain self-re-
spect and  self-confidence which
will be helpful to him in his pro-
fessional duties. He will also be
more apt to look at any situation
from more than one viewpoint
after having been introduced to
the extreme points of view con-
cerning situations of international
importance where his viewpoint
will not be accepted and he will
have to acknowledge the others’
views.
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PROVISIONS OF THE PROGRAM

Preparation

To gain the full benehit of this
program, specific goals and a
means of obtaining these goals
must be incorporated in the pro-
gram, Most American undergrad-
uate students are not aware of the
full value of such a program and
do not know what must be accen-
tuated to gain its full value. For
this reason, the Wisconsin-
Monterrey Program has a complete
preparation program for its partic-
ipants.

There are two semesters of oral
Spanish instruction given to each
participant in his sophomore year
at the University of Wisconsin.
This course is the regular Univer-
sity course with the oral phase of
the language being greatly em-
phasized. In addition to the lan-
guage instruction, the participants
also attend conferences which are
designed to introduce them to the
history, economic conditions, po-
litical system, and social behavior
of the Mexican people. Through
these conferences the participant
gets an idea of what Mexico is
really like. He will begin to under-
stand that after the initial romance
of a new environment has worn
off, he will be subjected to the
routine life which will be harder to
adjust to because of being in a for-
eign country where everything is
different.

Receiving this insight to the Pro-
gram is perhaps most important,
as it gives the participant a back-
ground to his new environment
and also points out the not-so-ob-
vious benefits to be obtained from
the Program.

After the initial preparation, the
participants attend a six-week sum-
mer session in Mexico at Mon-
terrey Tec in an intensive Spanish
instruction program. Once arriving
in Mexico, where English is not
generally spoken, the student finds
himself with an immediate need to
communicate with others. This
need is satisfied in the Spanish
classes, where everything that the
student has learned about Spanish
is reviewed and applied to the
everyday life, so that his adapta-
tion to the society will be quick
and he will feel at ease with the
new language. This period of ad-
justment is essential before the

regular technical training starts so
that nothing is lost due to lan-
guage difficulties,

Technical Studies

Monterrey Tec offers a large and
varied curriculum in all phases of
engineering, so that every U.S. stu-
dent will receive the technical
training that he and his special ad-
visor feel essential. The student
will also have a Mexican advisor
who will look over the student’s
many needs and wants and sce
that the student is progressing sat-
istactorily,

Although the laboratory facilities
may not be comparable to the
large, extensive laboratories of the
U.S. schools, Monterrey Tec does
have all the essentials of laboratory
instruction and is constantly im-
proving its facilitics. Some ex-
amples include a very good Fluid
Mechanics laboratory of Iowa
State, a leader in the field, and
a closed circuit television station
designed to give instruction via tel-
evision. These and many other
features make it the top technical
school in Latin—America.

There are no American faculty
members  residing  in Monterrey
during the year. The Mexican pro-
fessors, while not giving any
special considerations to the Amer-
ican students, make sure that the
students are not missing out on
anything that could be to their ad-
vantage. The professors are also
available to give assistance to stu-
dents who are having difficulties in
the course. Since most of the texts
are in English, the student’s only
language problem will be in the
explanation of the material in the
text.

Social Experiences

Besides the technical aspect of
the Program, there is the social ex-
perience offered in the Program.

All of the participants have
Mexican roommates. The partici-
pant learns first-hand how a
Mexican student differs from an
American student. The participant
is able to discuss various topics
with his new friends that point out
their attitudes towards Americans,
school, and other things which may
affect the participant’s stay in
Mexico.

Through his roommate and
other friends, the participant has

(Continued on page 18)



Unusual Shapes
Cost Less To Produce
When They are Malleable Castings.

I Elongated Holes
Round holes? Simple! Odd-shaped holes? Use g
Malleable! Here's a shape where casting is Blind Holes
the only economical solution . .. and only Mal-
leable provides both the strength and easy
machinability that are needed. Excellent wear
resistance on the inside of this air tool cylinder
is achieved by hardening the 53004 pearlitic

Malleable up to Rockwell 58C.

Blind holes present a situation where the only
practical manufacturing method is casting. This
example shows a cross-section of the handle of a
pneumatic impact wrench. Shell coring produces
the holes with such accuracy that only a few 1
finish machining operations need be performed.

Internal Bosses
Here is a shape that can cause real problems. ..

Deep Grooves except when it's cast of Malleable iron. The inte-
Deep grooves are real money-wasters in other rior cavity, two bosses and the holes through the
forming methods . . . but not in Malleable cast- bosses are formed with a shell core. This method
ings. In this transmission gear, the switch to cuts cost 75% compared to welding several com-
pearlitic Malleable cut material cost 15% . .. cut ponents. The Malleable casting looks better. ..
machining cost 25%. achieves closer tolerances.

pesign Criteria

for Mava

There are many ways you can do a better job at less cost

with modern Malleable castings. Our new brochure, MALLEABLE
“'‘Design Criteria for Malleable lron Castings', tells how. Ea %
Send for your free copy today. uUnp E e i B e’

MALLEABLE FOUNDERS SOCIETY e UNION COMMERCE BUILDING e CLEVELAND, OHIO 44114
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L4
lc kev sanitary glazed clay pipe

If it's made of clay it's good . .. if it's made by Dickey it's better

ink we're modern”

DURING THE PAST HUNDRED YEARS,

BUILDING TOOLS HAVE UNDERGONE SOME

MAJOR CHANGES. TODAY'S TOOLS ARE
INSTRUMENTS OF PRECISION .....
EACH ONE DESIGNED TO DO THE JOB
EASIER AND BETTER.

BUT THERE'S ONE TOOL THAT HASN'T

CHANGED IN OVER 5,000 YEARS.,....
IN FACT, EVEN IT'S SHAFPE IS THE
SAME AS IT WAS IN 3,500 B.C.

How DO WE KNOW THIST BY THIS

ANCIENT BABYLONIAN CLAY FLUMB BOB.

Students of the past have unearthed these clay
plumb bobs in Iraq and in other parts of the
world. With the help of this simple, yet accurate
tool, Babylonians built some of the most magnifi-
cent structures of all times. Though the buildings
have crumbled to dust centuries ago, the clay
plumb bobs have withstood the test of time.

Proof again of the amazing permanence of clay.

Modern manufacturing methods for Dickey Perma-
Line Clay Pipe are a far cry from the ancient
methods of hand-crafting plumb bobs. But the
raw material is still the same...indestructible clay.
That’s why Dickey Perma-Line Pipe cannot rust,
rot, corrode or disintegrate...why it is immune to
the destructive forces of today’s corrosive wastes.
Dickey Pipe is glazed, too. Makes it smooth as
glass, self-scouring. Remember, Dickey Perma-
Line Glazed Clay Pipe means long-life, trouble-
free, low-cost sanitary sewers.

W.S. DICKEY CLAY MFG. CO. Birmingham, Alabama « Ft. Dodge, lowa - Kansas City, Missouri
Meridian, Mississippi « St. Louis, Missouri « San Antonio, Texas - Texarkana, Texas-Arkansas
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Exchange Program

(Ceontinued from page 15)

the chance lo o visit the Mexican
home and observe how Mexican
family life differs from American
family life. He also has the chance
to date Mexican girls and  trom
them learn about the differences
in social customs and how the
moral code differs from that of the
U.S.

Last but not least, the student
bhecomes familiar with the typical
U.S. tourist and sees the impres-
sion that a tourist gives of Amer-
ican life.

Cultural Experiences

Along with the other experi-
ences, the student also becomes
acquainted  with  the culture of
Mexico. Through the Program the
visits to the industries of Monter-
rey—the industrial center of Mex-
ico and visits with prominent men
in industry as well as in the com-
munity are arranged. The student
can also attend the concerts and
other cultural  events  that  are
given those of Mexican origin and
those from countries that have had
an influence on Mexico.  Sports,
such as the bullfights, soccer
games, and cockfights, which de-
pict the Mexican outlook on en-
tertainment are attended by the
student for both pleasure and ob-
servation of the Mexicans.

The Program also provides three
formally organized trips—between
the summer and fall sessions, at
Christmas time, and at Easter or
spring recess. These trips acquaint
the  student with the different
geographical parts of the country
and  the differences in  climate.
Sach trip covers a different area
of Mexico and exposes the partic-
ipant to the different cultural back-
grounds of that section. Visits are
made  to  the ruins of ancient
civilizations and  the effects of
these old civilizations can be
noticed in the people of that re-
gion. These observations are
pointed out by professors who are
experts in archaelogy, history, and
Mexican lore and who accom-
pany the students on cach of the
trips. The trips not only give the
students a firsthand knowledge of
Mexico, but also offer the oppor-
tunity of broadening themselves in
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things unrelated to the formal edu-
cation of a technical school.

Accreditation

All courses taken at Monterrey
Tec are fully accredited at the Uni-
versity of Wisconsin. All technical
subjects are taken en lieu of their
equivalents at the U.W., and all
non technical subjects such as
Spanish and economic problems of
Mexico are taken as elective cred-
its. In no case has a participant
ever found himself on the short
end of a credit transfer, since the
advisors at the U.W. are well
acquainted with the course con-
tent at Monterrey Tec.

Program Costs

Student Costs. The participant
is expected to pay approximately
the same amount as he would if
he were studying at Wisconsin, He
is expected to provide his own
spending money, arrange for his
immigration requirements, and ob-
tain clearance from his draft board.
The student must clear his finan-
cial situation with the Director of
Loans and Scholarships at the Uni-
versity of Wisconsin before he re-
ceives his immigration papers and
is approved for enrollment at Mon-
terrey Tec.

A student who has a scholarship
will have it continued while he is
at Monterrey, as the Program is
based on the idea that Monterrey
Tec is an extension branch of the
University of Wisconsin and hav-
ing all the benefits available that
U.W. students normally receive
Students lacking funds may apply
for loans or other such assistance
as is available through the Uni-
versity.

Each student and his parents
must sign an agreement stating
responsibility for the student’s ac-
tions and conduct while in Mex-
ico. The rules of conduct of Mon-
terrey Tec apply to all students
and failure to comply is grounds
for corrective action.

Additional Costs, Beside what
the student pays, there are other
costs incurred by the Program.
These costs must come from the
University of Wisconsin or from
supporting organizations. These
costs include the summer session,
planned trips, calendar year in-
surance, and transportation, Below

is a summary of the estimated cost
of participating in the program.

COST OF PARTICIPATION IN THE WISCON-
SIN—MONTERREY PROGRAM
Student Pays
Winter tuition ................ $ 672
Room-board (except vacations):
medical, personal laundry (ex-

cept dry cleaning) ........... 872
Books ..., 100
Dry cleaning .................. 20

Total essential costs paid by stu-

BNt =% w2 o a6 G e 1) $1664

Cash deposit to cover personal

expenses for the year ...... 300

o $1964

Program Pays
Transportation (round trip) ..... $ 200
Summer tuition, board and activi-

BIRN & dininiiie won e monmmnns wor s ssssmoms 360
Calendar year insurance (approx.) 100
Orientation program at Institute .. 200
Vacation trips and food costs dur-

iy VACRHOMSE & wu o sew e s oan s 450
Administration and overhead .... 540

Total ............... . ...... $1850

SELECTION AND ELIGIBILITY
OF PARTICIPANTS
Eligibility
The Program is open to UW,
engineering students whose acad-
emic standings place them in the
upper 15% of their freshman class
and who by the beginning of the
sophomore year have indicated in-

terest in the Program by:

1) having made arrangements
with the special program advisors
who are familiar with the courses
at Monterrey Tec to plan their
course of study.

2) having included four credits
of oral Spanish on their study lists.

3) filing approved programs for
the remainder of their undergrad-
uate study at the University of
Wisconsin at the Dean’s Office.

The applicants must be unnar-
ried American citizens.

There are exceptions to the up-
per 15% regulation, which depend
mostly on the reasons of the ap-
plicant for wanting to participate,
his character, his emotional stabil-
ity and other factors which are not
dependent on gradepoint alone.

Selection

The students that
selected must:

1) Sucessfully complete two
semesters of oral Spanish and dem-

are finally
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onstrate the ability to understand
and speak the language.

2) Maintain their high scholas-
tic standing throughout their soph-
omore year.

3) Show good evidence of their;

a) Interest in learning about
another country, its cul-
ture, politics, religion, etc.

b} Desire to meet the people
of another country.

¢) Adaptability to a foreign

environment.

Desire to present the

image of the typical U.S.

student to Latin—Ameri-

cans.

¢) Desire to be good-will
ambassadors of the U.S.
and not do anything to
jeopardize any good rela-
tions.

d)

4) Be of good health and emo-
tional stability.

5) Be financially solvent before
leaving for Mexico.

6) Be cleared of draft obliga-
tions and have proper immigration
papers and registration.

7) Be endorsed by the UMW,
College of Engineering.

MAY, 1965

BENEFITS OF THE PROGRAM

Value to the Participant

Faculty Viewpoint. The faculty
involved have been impressed by
the Program and its ideals and
have watched the Program through
its high points and low points. In
evaluation of the Program, the fac-
ulty viewpoint can be summarized
as follows:

1) All the participants sucess-
fully completed their courses and
received full credit for them at the
U.W. Their academic achievement
both at Monterrey Tec and on re-
turn to the U.W. is regarded as
completely satisfactory.

2) Not one student returned to
the U.S. because of problems with
the language. The students all
acquired a sufficient knowledge of
Spanish to carry themselves
through the majority of situations
without difficulty while in a Span-
ish-speaking environment.

3) It was the policy of Monter-
rey Tec not to give special con-
siderations to the American stu-
dents. They were expected to fol-
low the rules as all other students;

They were treated like their class-
mates by the instructors.

4) The participants were well-
liked and not singled out as for-
eigners. They received invitations
to homes of roommates and other
classmates and participated in the
extracurricular activities.

But regardless of changes in the
student’s interests, the first-hand
knowledge of a foreign way of life
opens the possibility of foreign
work and travel as the representa-
tive of an American business firm.
And in the last analysis, the crea-
tion of as many interesting career
options as possible is the purpose
of a university education.
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WILLYOU BE ABLE TO
MEET THE CHALLENGE
OF THE HIGHWAYS

OF TOMORROW?

Prepare now for your future in highway engineering
by sending for The Asphalt Institute’s free library
of Asphalt construction and technology.

Each year, more and more states are turning to modern Deep-
Strength* Asphalt pavement for their new heavy-duty high-
ways, county and local roads. Your contribution—and reward
—in future roadbuilding programs will depend in large part on
your knowledge of Asphalt construction and technology.

The latest information in this field, including The Asphalt
Institute’s new computer-derived Thickness Design Method, is
contained in an extensive portfolio now offered by The Asphalt
Institute. To obtain this valuable free library, fill in and mail

the coupon below today.
- p Y *Asphalt surface on Asphalt base

THE ASPHALT INSTITUTE

College Park, Maryland

Free Offer to Civil Engineering Students and Professors!
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THE ASPHALT INSTITUTE, College Park, Maryland

Gentlemen: Please send me your free library on Asphalt Con-
struction and Technology.

NAME CLASS OR RANK
SCHOOL.

ADDRESS.

CITY. STATE
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" MENTAL

AY’'S Mental Maze marks the
M last Maze of this school

year and the last Maze
from my pen, too. 1964-65 has seen
cight new Maze Masters chosen
and has been a good year for the
Mental Maze. With your support,
1965-66 will be another successtul
vear. There is no prize connected
with this month’s Maze—the an-
swers are given at the end of the
puzzles—but you should still be
able to have fun working your way
through the Maze.

So let’s get started on the first
puzzle—the  first turn  in  this
month’s Mental Maze.

1. This problem is a gift for the
clectronics bugs, but you all should
be able to get it. Suppose that you
have three resistors, A, B, and C,
connected in series. Resistor A has
one VOLT across it, resistor B has

‘t A | v

V’-? 8 \w

lc ()

one WATT being dissipated in it,
and resistor C is one OHM. What
is the minimum voltage that could
exist across the resistors to cause
this situation?

2, At Tioga Tech, commence-
ment is held earlier than it is at
the U. In fact, it was held last
week-end. At the ceremony, as is
the Tioga Tech tradition, the sen-
iors formed a line two abreast (it
was 100 yards long) and marched
the half mile from the library to
the stadium. Just as the line started
to march the Tioga Tech dean
started at the end of the line to
walk toward the front. When he
reached the front he turned and
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started to walk back toward the
rear. He walked at a steady rate
and reached the rear just as the
whole line had moved 100 yards
forward from its original position.
How far did the dean walk on his
inspection tour?

3. Its about time for a quicky
so here is one you won't have to
write anything down for to solve.
You are given nine small cubes
that look identical but one of them
weighs more than the others
(whose weights are identical ). Us-
ing just an equal arm balance,
what is the smallest number of
weighings you will have to make
to be certain which cube is the
heavy one?

4. Although few non-mathemati-
cal puzzles find their way into the
Mental Maze, there are many kinds
of puzzles that don’t deal with
numbers. For instance, try to work
this word puzzler.

Figure out what the following
sentence says and how it should
be punctuated:

“That that is is that that is not is
not is not that it it is.”

© 4)
0,2
1) 4
P
o i)

By Clifton Fonstad, Jr. eed

If you are a regular Mental Maze
reader you have had plenty of
practice reading this type of gib-
berish, and you should have no
trouble.

5. Doodle puzzles are non-
mathematical, too. Try this one.

Can you transform the word
“hole” into a building using only
two straight lines?

h 0 1 ¢

6. The last two puzzles were
non-mathematical; this puzzle is
at the other extreme. Look at the
diagram below. The arc PO is the
same length as the line OQ and
both are t units long. The circle
has radius of one and is centered
at (0, 1). And, finally, the line
through the points P and Q inter-
sects the y-axis at (o, y). t goes to
zero.

ANSWERS

The answers for this month’s
Mental Maze will be found in-
verted below. April's answers are:

1. Tinker—3 days.

Helper—6 days.

Apprentice—forever.
2. 13 1/5 sec.

12 4/7 sec.

3. 198 matches,

4. 91 zones.

6. 8, 5, and 3 years,

We've got a Maze Master to
announce this month, too. March’s
Maze Master was Roy Noffke of
Madison.

And now, for this month’s an-
swers, put the magazine down on
the table, walk around to the other
side, and read:

T 9
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Art of creating
photo-film manufacturing machines taught here

That’s sure no professional ad model posing up in
the foreground of the picture but a real pro of an
engineer looking over his handiwork some six years
after drawing the assignment.

The first three years he spent picking the best
location for the thing with regard to capital cost,
operating cost, and operating convenience. This
means he actually put it together in a scant
three years, which isn’t bad, considering that
it amounts to a huge integration of mechanical
engineering, electrical engineering, chemical engi-
neering, hydraulic engineering, instrumentation
engineering, structural engineering, industrial engi-
neering, and just about every other category

EASTMAN KODAK COMPANY,

Business and Technical Personnel Department, Rochester, N.Y. 14650
An equal-opportunity employer offering a choice of three communities:
Rochester, N.Y., Kingsport, Tenn., and Longview, Tex.

of engineering in the catalog of a big college.

Of course, no college teaches men how to design
and assemble a complex like that. You learn by
doing. Not at every large company can you learn.
Come to think of it, is there any other company
whose production is of a nature and volume that
demands such neat and thoroughgoing co-ordina-
tion of engineering disciplines?

We happen currently to be seeking not only
engineers to create the components and subsystems
but those willing to learn how to fit all the pieces
together.

Care for an application blank?

Kodak




DRESDEN NUCLEAR POWER STATION—America's first full-scale pro-
ducer of commercial electric power from the atom, rated 200,000 kw.

Dresden 2, a 714,000-kw second-generation design is now being
built—like the original—by General Electric.

ELWOOD P. STROUPE, MSChE, PURDUE '62
is a design engineer at the Atomic Power
Equipment Department. He has contributed
to the design of Dresden 2's reactor—heart
of the system. He'll follow it right through
installation

RONALD F. DESGROSEILLIERS, BSEE, US.
MILITARY ACADEMY ’'60 is on the Manu-
facturing Training Program at G.E's Power
Transformer Department. Ron is a produc-
tion foreman helping build massive trans-
formers for Dresden 2.

A PREVIEW OF YOUR CAREER AT GENERAL ELECTRIC:

WORKING ON THE SALE of Dresden 2's
turbine-generator is William J. Mahoney,
BMS, Maine Maritime Academy, '56. After
serving four years in the U.S. Navy, Bill
joined the Technical Marketing Program to
help G.E. meet its customer's needs.

Producing Power from the Atom

It takes a big company to handle a massive project like
Dresden 2—with research-backed know-how for new designs,
manufacturing capabilities to produce next-generation equip-
ment, and in-depth knowledge of customer needs. At G.E.,
you'll be part of a uniquely decentralized organization with
more than one hundred product operations that design, build
and sell thousands of products—from transistors to turbines.
When a big job requires it, these operations can be tied
closely together—like the 57 departments at work on Dresden
today. That's one of the reasons why G.E. pioneers in so many

areas and is a leader in so many fields. Write us now—or see
your placement officer—to define your career area at General
Electric. General Electric Co., Section 699-13, Schenectady,
N. Y. 12305. (An Equal Opportunity Employer)

Progress Is Ovr Most Important Prodlvct

GENERAL @D ELECTRIC
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