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How to turn a high strength steel cup
inside out, cold

OFFHAND, anyone familiar with high
strength steels would say it couldn’t be
done. But one of our customers does
it every day.

Employing a unique reverse-drawing
method and usinga U-S-S High Strength
Steel especially adapted for this process,
they turn out cylindrical containers of
various kinds that are not only stronger
than those made from carbon steel but
weigh substantially less.

To accomplish this, the steel has to
meet two entirely opposite require-
ments. It has to be so strong that it
can be used in thinner gages to reduce
weight, and yet must have enough duc-
tility to satisfy the drastic fabrication
method that would be considered se-
vere even for carbon steel.

This method is used to draw cups
for large, low-pressure cylinders. These
cups, 1414 in. in diameter and 2414 in.
deep, are drawn cold, from 12-gage

steel blanks in one con-
tinuous stroke in a re-
verse draw press. The
diagrams at left show
how it is done.

S TATE S

Starting with a 38 in. diameter steel
blank (Fig. 1) the press first draws the
steel into a shallow cup (Fig. 2). As
the stroke continues, the cup is literally
turned inside out (Fig. 3) to form the
finished cup (Fig. 4) which has very
uniform wall thickness. Two of these
cups are then welded together to make
a cylinder.

Made with high strength steel, cyl-
inders weigh about 20 lbs. less. The
maker gets 269, more cylinders from
each ton of steel used. Lighter weight
makes cylinders easier to handle, and
also pays off in lower freight costs—
both on the steel from our mills and on
cylinders shipped. (A customer 500
miles away saves as much as $100 per
carload.)

Developing special steels for special
customer needs is an important job of
United States Steel metallurgists and
engineers. With their tremendous back-
ground of practical experience, they are
ready to work on any problem that in-
volves the more efficient use of steel.
United States Steel Corporation, 525
William Penn Place, Pittsburgh 30, Pa.
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An arrangement of accessories used by
the field geologist in his search for
likely spots to drill for oil. The back-
ground is part of the western section
of a surface geologic map of the United
States made by the U. S. Geologic Sur-
vey. Colors show type and age of ex-
posed rocks. Placed on the map are a
surveying compass, geologist’s pick,
hand lens, and a fossilized ammonite,
a nautilus-like sea creature -of the
Mesozic era, millions of years ago.
Courtesy of STANDARD OIL COM-
PANY'’S California Bulletin.

T he Frontispiece

Assembling huge tubines is a major
task. Under watchful eyes, an overhead
crane carefully lowers a section of a
General Electric tubine shell into posi-
tion. Courtesy of GENERAL ELECTRIC.
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A MESSAGE TO
COLLEGE ENGINEERING
STUDENTS

from A. C. Monteith, Vice President
in Charge ot Engineering and Research,
Westinghouse Electric Corporation

There’s room to grow at Westinghouse

I’s natural that you sometimes wonder about the
“elbow room” in the field of engineering. Even though
the past half century has witnessed great technological
developments, they are only a prelude to the things to
come. We have barely scratched the surface in the
fields of engineering development and research. And
that, most certainly for you, should mean there is
room to grow.

But first you must find the right starting point—a
company which will give you the opportunity you want
in your career. Westinghouse offers you this kind of

you cAN BE SURE...IFITS

‘Vestinghouse
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opportunity, for it is a growing company in a dynamic
field. Energy is our business. Here at Westinghouse, well
planned orientation and training, continued education,
position rotation, and management development are all
offered to provide you a favorable climate in which
to grow.

To those who are prepared and willing—whether
inclined toward research, engineering, manufacturing or

sales—opportunities with Westinghouse are limitless.
G-10252
For information on career oppor-
tunities at Westinghouse, consult
Placement Officer of your Uni-
versity, or, send for our 34-page
book, Finding Your Place in Industry.

Write:

Mr. L. J. Dunlap

District Educational Co-ordinator
Westinghouse Electric Corporation
Merchandise Mart Plaza

Chicago 54, Illinois
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You are cordially invited to visit Rose Polytechnic Institute during the

present school year to learn more about your college entrance and the engineer-

|
HIGH SCHOOL GRADUATES OF 1953

ing courses available to you at Rose. The next freshman class will be admitted
September 8, 1953.

NOBLE C. BLAIR

Admissions Counselor

ROSE POLYTECHNIC INSTITUTE

TeRrRe HAuTE, INDIANA
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A Bearing Theory
with a bearing on
your job future

The futuristic-looking object in the picture above is a
demonstration model of Maxwell’s distortion energy
theory concerning the yielding of ductile materials.

And it’s used by our General Motors research
engineers in their study of “bearing fatigue.”

From this study they have succeeded in discover-
ing new facts about the “thick and thin” of bearing
surface metals—and thus added to wearing qualities of
journal and engine bearings.

We publish it here to point up a fact that should
not be overlooked by the engineering student with a
bent for research.

That fact is the wealth of opportunity for the
research-minded engineer to function creatively at
General Motors.

Yet research engineering is only one of the oppor-
tunities at General Motors for the graduate engineer.

For GM is not only a leading producer of motor-

ARCH, 1953

cars and trucks. It also manufactures many other types
of civilian goods from heating and air conditioning
systems to refrigerators, from fractional h.p. motors
to Diesel locomotives.

And, as a top defense contractor, GM builds every-
thing from rockets and range finders to jet and Turbo-
Prop airplane engines.

So there’s plenty to work on at GM. And plenty
of engineering brains to work with.

Our many graduate engineers in top management
prove that the engineer with the ability to make real
use of what GM has to offer can build himself a very
satisfying future in the GM family.

So why not ask your College Placement Office to
arrange an interview for you with the GM College
Representative the next time he visits your campus?
Or drop us a line.

GM Positions now available in these fields:

MECHANICAL ENGINEERING * ELECTRICAL ENGINEERING
METALLURGICAL ENGINEERING * INDUSTRIAL ENGINEERING
CHEMICAL ENGINEERING

GENERAL MOTORS

Personnel Staff,
Detroit 2, Michigan
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Austin Bush, Rensselaer, '50,
Helps Develop New Pump

AUSTIN BUSH, inspecting stuffing
box assembly on boiler feed pump.

Reports interesting project engineering assignments at Worthington

“Despite its size as the leading manufacturer in its
field,” says Austin Bush, “I have found Worthington pays
considerable attention to the interests of the individual.
The company’s excellent training program consists of
several months of working with the various types of
equipment manufactured, augmented by technical lec-
tures, and talks on the organization of the corporation.

“Following this training, I was given an opportunity to
choose the department in which I wanted to work—
engineering, sales, or manufacturing. My choice was

FOR ADDITIONAL INFORMATION, see your College Place-
ment Bureau or write to the Personnel and Training De-
partment, Worthington Corporation, Harrison, New Jersey.

2.54X
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the engineering department where I have already been
assigned to several interesting projects.

“In addition to the training program, the members of
our engineering department hold monthly seminars at
which engineering topics of general interest are discussed.

“Opportunities for advancement are good, and pleasant
associates make Worthington a fine place to work.”

When you’re thinking of a good job, think Akigh—think
Worthington.

THE Rose TecHNIC




WWhat's Hopmening ot CRUCTBLE

about clicher die steel

what it is
Clicker die steel is a special cold rolled alloy steel. It is used
in making clicker dies for cutting leather, rubber, plastic,
felt and fabrics of other compositions that
go into the making of shoes
and similar products.

Finished clicker die ready
for cutting shoe leather.

Some of the clicker die steel standard
shapes.

DOUBLE EDGE DOUBLE BEVEL
592 X 120 x .038 (77

o 210 -=
|

- DOUBLE BEVEL
(66)

Wider shapes are used when dies are

sized by surface grinding after form-

ing and welding. Standard widths are

provided when the dies are not to be
surface ground.

[CRUCIBLE
58 gocs of |Fine | sthelimatiing

Midland Works, Midland, Pa. .
National Drawn Works, East Liverpool, Ohio

Spaulding Werks, Harrison, N. J. .

ARCH, 1953

Sanderson-Halcomb Works, Syracuse, N. Y. ¢

how it is used

Clicker die steel is furnished to the die maker in either
single or double edged form in one of several standard
shapes. The die maker first shapes the die by bending
the die steel to a pattern that provides the desired con-
figuration, and then welds the two ends at a corner. He
finishes the die by grinding a bevel on the outside of the
cutting edge and filing the inside edge. Before the fin-
ished die is hardened and tempered, the die maker
forms identification marks — combinations of circles
and squares — in the cutting edge so that the material
cut from it may be easily identified as to its size and
style.

In the cutting operation, the leather or other material
is placed on an oak block in the bed of the clicker
machine. Then the die is placed by hand on the material
which is cut as the aluminum faced head of the machine
presses the die through it. The clicking sound which
the head makes as it strikes the die is where the term
“clicker machine” derived its name.

what it is composed of

Clicker die steel as produced by the Crucible Steel
Company of America is a controlled electric steel in
which the combination of carbon and alloy is designed
for maximum toughness and proper hardness after heat
treatment.

~ Experience has proved that cold finished clicker die
steel is superior to hot rolled material for sizes ap-
proximately 3 inch and narrower because of its lower
degree of surface decarburization which permits the
use of slightly thinner sections. Cold finished material
also has a better surface finish with closer width and
thickness tolerances and thinner edges that require
less grinding and filing to complete the die.

CRUCIBLE'S engineering service

As with clicker die steel, the Crucible Steel Company of
America is the leading producer of special purpose
steels. If you have a problem in specialty steels, our staff
of field metallurgists with over 50 years experience in
fine steel making is available to help you solve it
Crucible Steel Company of America, General Sales and
Operating Offices, Oliver Building, Pittsburgh, Pa.

first name in special purpose steels

Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa.

Trent Tube Company, East Troy, Wisconsin
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Our Engineering Profeddion

Since this issue of the Technic is our special Engineers’s Day edition, I thought it appropriate that
our editorial be one of interest to those contemplating- engineering as their career. However, inasmuch
as my knowledge of the profession is limited to the study of a few engineering textbooks, I turn to one
of the most renowned engineers of our time for his enlightening comments on his profession. The fol-
lowing is a portion of an address delivered by Herbart Hoover at the Northwest Engineering Centennial
at Portland, Oregon, on August 9, 1952:

Within a little more than my lifetime, the training of engineers has risen from apprenticeship to a
trade or secondary technical schools to the dignity of a University-trained profession.

As indicative of the distance the engineers have risen in public repute, I might recall that some years
ago while crossing the Atlantic, I took my meals at the same table with a cultivated English lady. As we
came into New York Harbor, at breakfast she said: “I hope you will forgive my dreadful curiosity, but
I should like awfully to know what is your profession.” I said that I was an engineer. Her involuntary
exclamation was: “Why, I thought you were a gentleman.”

The engineer has a high privilege among professions. He has the fascination of watching a figment
of his imagination emerge with the aid of science to a plan on paper. Then it moves to realization in ce-
ment, metal or energy. Then it adds to the security and comfort of homes.

Engineering training by our Universities has other great values to the country than its industrial
consequences. It instills character in those who would join its ranks, for high ethical standards are the
essential of all professions. Technology without intellectual honesty does not work. Construction with-
out conscientiousness soon crumbles. Here is the invocation of veracity in a world sodden with intellec-
tual dishonesty. These are the reasons you have seen no engineers before the Kefauver Committee. Nor
in the headlines which these days pour forth from Grand Juries and District Attorneys’ offices. The
engineers’ main appearance in public is only to sit on juries and committees for reform.

From the work of the engineers comes the lifting of men’s minds beyond the depressing incidents
of the day. And here is the rejuvenation of spirit and confidence in the future of our country.

In any event you will agree that the engineer is an antidote to evil and the bearer of blessings. Even
including his antidote to inflation.

In closing, let me repeat a statement from a good engineer of just exactly four hundred years ago.
He referred to the mining engineers but his general tolerance is warranty for its application to all en-
gineers. “Inasmuch as the chief callings are those of the moneylender, the soldier, the merchant, the
farmer, and miner, I say, inasmuch as usury is odious, while the spoil cruelly captured from the posses-
sions of the people innocent of wrong is wicked in the sight of God and man and inasmuch as the calling
of the miner excels in honor and dignity that of the merchant trading for lucre, while it is not less noble
though far more profitable than agriculture, who can fail to realize that it is a calling of peculiar dig-
nity ?”’

p.C.E.
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From the time of the first nuclear
reactor, December 1942, until the
present, physicists and engineers
have looked toward the time when
the latent power of the atom could
be harnessed and utilized for the
benefit of humanity. The political
situation of the world, however, has
not allowed a rapid development of
peacetime uses for atomic energy,
since government regulation and the
concentration of research for mili-
tary purposes has stifled almost all
private research. This situation is
improving, however, and with the
entry into the research field of teams
from power and chemical companies
it has become apparent that central
station nuclear power awaits only
the accumulation of the capital
necessary to construct the reactor.
Let us discuss some of the possible
paths to be followed in achieving
this goal.

Although the theory and science
of nuclear physics is beyond the
scope of this article, it might be well
to outline briefly the mechanism of
the atomic pile. Essentially atomic
nuclei are made up of neutrons and
protons. These two particles are ap-
proximately equal in mass and to-

& P Fission Fragment

(37 Fission f}a,me,, ¢

gether comprise very nearly the
weight of the atom. Protons have
one positive charge each and their
number determines the number of
negatively charged electrons in
planetary orbits around the nucleus,
thus giving the atom a zero charge.
Neutrons are uncharged particles
present in varying numbers in the
nucleus. Atoms of the same element
having a different number of
neutrons in the nucleus are called
isotopes.

Elements of very high atomic num-
bers, such as uranium, thorium,
radium, and actinium, have certain
isotopes which are unstable. These
isotopes attempt to attain stability
by the emission of alpha or beta
particles. If an alpha particle is
emitted, an element of atomic num-
ber lower by two than the original
element is formed. The emission of
a beta particle results in an atom
of an element one higher on the
atomic series. This phenomena is
known as radioactivity.

Speculation concerning the possi-
bility of obtaining power from the
atom started as early as 1905, when
Einstein stated that mass and energy
were equivalent. He postulated that

Energy P Fission Fragmeni

Energ

(Heat ' f Frssiom Fragment

Nuclear Reaction

the amount of energy, E, equivale
to a mass, m, was given by th
equation

E = me?
where c is the velocity of light. Al
though no experimental evidenc
was offered, Einstein suggested tha
proof of his postulation might bd
found by the study of radioactive
substances.

The ten year period prior to World
War II saw the first experimenta
proof of the Einstein equation. I
particular, Niels Bohr, Enrico Fermi
and others, reasoned and then proved
experimentally that, if the uraniu
atom is bombarded by a neutro
stream, the uranium nucleus would
absorb a neutron, causing it to split
into approximately equal parts re
leasing enormous quantities of
energy. Fermi also thought that the
fission resulted in the emission of
neutrons. This rendered the chain
reaction possible.

The nuclear reactor is simply a
machine designed to control the
chain reaction illustrated above.

Methods Of Application
Basic Method and Problems

Before we look at the specific
methods of obtaining electrical en-
ergy from the nuclear reactor, let
us look briefly at the general means
likely to be used. In connection with
this it should be realized that,
“—Nuclear power is not a new kind
of power but is only a new fuel
As such, it will be used in processes
that have been under development
ever since the steam engines of New-
comen and Watt.” Once this fact
is fully realized the problem of ob-
taining usable industrial power from
an atomic pile is greatly simplified.
This problem then consists only of
finding a means whereby existing
turbo-generators can be operated by
the enormous quantities of heat

THE Rose TECHNIC




Alomd

benerated by a nuclear reaction.
[here are several technical prob-
ems, however, that complicate the
bicture. These are due to the fact
hat the engineers and physicists will
be working more or less blindly, that
s, they will be pioneering a new
field. What are the principal prob-
lems confronting the reactor design-
br? They are four in number:
Choice of heat-transfer systems.
This includes the choice of a coolant
to carry the heat generated by the
fission in the reactor to the turbo-
generator. Some of the coolants un-
Her consideration are gases, water,
and liquid metals.

Materials for construction. Many
onventional construction materials
are unsuitable for use in reactors

der the intense irradiation en-
ountered. New substances, not af-
fected by radioactive materials, must
be found and developed.

Chemical processing of fuels and
fission by-products. Cheap and effi-
cient processes must be developed
for chemical separation of radio-
active materials. This is necessary
both for recovery of valuable fission
by-products and for the separation
of usable fissionable fuel.

Choice of plant location. At the
present stage of development, safety
requirements call for the location of
nuclear reactors on large reserva-
tions of uninhabited land. Whereas
present coal-burning generating
plants are constructed on a maximum
of one hundred acres, an atomic
fueled generating plant must have
a minimum of one hundred thousand
acres. This requirement alone is a
deterrent to private construction.
More adequate shielding and safety
precautions are a definite necessity
before nuclear power can become a

reality.
The above problems, while by no
means insurmountable, must be
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By Donald Wood, Ch.E., Soph.

solved prior to the construction of
a power plant using fissionable ma-
terial as a fuel.

Proposed Types of Reactors

While it has been said that, “There
never has been, nor is there now,
any dearth of designs of reactors
which technically are feasible as
producers of electrical power”, a
closer study shows that all of these
designs can be grouped under three
main types.

Nonregenerative thermal reactor.
Reactors of this type operate by con-
suming fissionable material and pro-
ducing heat energy alone. They are
extremely wasteful since only the
fissionable isotope of uranium, Usss,
which comprises only 0.7% of the
available supply of uranium, can be
used. Due to the necessity for
maintaining “critical size” in the
reactor, accumulation of fission by-
products, and changes in the Uass
itself while undergoing fission, only
one-half of this 0.7% or 0.35% can
be economically used.

Regenerative reactor. Nuclear re-
actors such as the Hanford plant
produce fissionable material in addi-
tion to heat. As shown in the dia-
gram, when the U atom is split,
one to three neutrons (average
2.5 neutrons) are emitted. One of
these goes to maintain the chain
reaction. In the nonregenerative re-
actor the remaining 1.5 neutrons are
lost. In the regenerative type, how-
ever, they are not all lost. If Usss is
present one of the remaining neu-
trons will be captured by the Usss
nucleus. The Uz then undergoes
transmutation to the fissionable plu-
tonium atom, Puas.

An experimental reactor of this
design is operating as a research
tool at Argonne National Laboratory,
Palos Park, Chicago, Illinois. For
each atom of Uss; consumed, 0.8 of a
Pu.sy atom was formed.

This increases greatly the amount
of power that can be generated by
the initial amount of Usss. After the
original amount of Ui has been

(Continued on page 26)
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The Chesapeake Bay was spanned
for the first time in July, 1952, by a
four mile long, $44-million bridge
located about twenty-five miles
south of Baltimore. This bridge, link-
ing the Del-Mar-Va Peninsula to the
mainland of Maryland, is a segment
of an express highway which enables
traffic along the Atlantic Coast to
bypass every big city from New York
to Richmond.

Prior to the erection of the bridge
it had been necessary for motor
vehicles to be entirely dependent
upon water communications and
consequently there was an urgent
need for a highway connection from
Baltimore, Washington and Annapo-

Bridying

lis to the eastern shore. The lack
of an adequate crossing not only
interfered with the rapid movement
of vehicles but was also a handicap
to the development of the land in
the bay area. However, the long-felt
need is now fulfilled, and the com-
pletion of the Chesapeake Bay
Bridge opens up the formerly iso-
lated Eastern Shore area to com-
mercial exploitation, increasing con-
siderably the size of the Baltimore-
Washington retail trading area. Also
the crossing time of one-half hour
by ferry boat has been cut to less
than 10 minutes, and a 130 mile drive
around the Bay has been eliminated.
Features Of The Bridge:

Map of Chesapeake Bay Area
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The Chesapeake Bay Bridge w
designed by the J. E. Greiner Co
Baltimore engineers. The supe
structure was erected by the Bethl
hem Steel Company, and the su
structure was constructed by a tot
of six contractors.

The time required to build thi
the third longest bridge in the world|
was almost three years. A total o
33,500 tons of steel, 118,000 cubid
vards of concrete and 4,130 piles
were used. The crossing is 22,99(
feet from shore line to shore lin€
(4.35 miles), 21,286 and one-half
feet (4.03 miles) of it spanned by the
bridge and approximately 0.32 miles
traversed by a causeway. The ap-
proach roadways on the western
shore of 1.1 miles and on the eastern
shore of 2.28 miles comprise a totall
project length of 7.73 miles which|
connects with U.S. Highway Route

Over the length of 21,286 feet are
many bridges in one. Included is a
1600-ft span suspension bridge with
a verticle clearance of 193.5 feet and
side anchor spans of 661 feet each.
There is a 780-ft. span through-can-
tilever bridge, a dozen deck canti-
levers of 450 to 600 ft. spans, six deck
truss spans of 305 feet and four of
255 feet, plus 95 deck girder and
beam spans. The roadway width pro-
vided is twenty-eight feet between
curbs for two lanes. This width will
permit a disabled vehicle to park on
the bridge with sufficient roadway
remaining open to accommodate two
lanes of traffic at controlled speeds.

One of the most interesting features
is the curve in the bridge. Alignment
of the bridge is on a tangent to a
point approximately 3200 feet off the
western shore, where a one degree
40 minute curve with a length of
2,870 feet joins the main portion of
the bridge which continues on a tan-
gent almost due east to the eastern
shore. According to F. H. Frank-
land, consulting engineer in con-
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By John Simpson, C.E., Sr.

struction of the bridge, the struc-
ture is curved because, if the bridge
were built straight across, it would
be at sharp angles with the line of
travel of the main channel. By build-
ing the bridge in a curve, the ex-
pansion part (the highest section
above the water) is at a right angle
with the channel traffic. In addition,
a naval airport is located near one
end of the bridge. The curve puts
the suspension towers (354 feet
high) as far out of the path of planes
landing at the base as possible.
Survey Work:

The survey work necessitated pre-
cise triangulation for horizontal con-
trol and precise level work for ver-
tical control. Individual pier loca-
tions were established from pile dol-
phins located offside each pier of
the long span portions of the bridge.
The survey dolphins were on an off-
set line 200 feet parallel to the bridge
centerline. The location work was
further complicated by the curve at
the west end of the bridge. To aid
in establishing exact pier locations
in the curve, a survey dolphin was
established at the point of intersec-
tion of the two tangents. All long-
span bridge measurements were
checked by direct measurements

Setting ‘Cans’

using calibrated piano wires, cor-
rected for temperature change and
having identical pull to that of cali-
brations. The wires were calibrated
on a shore base line before and after
each measurement, the wires being
fully suspended for each calibration
and measurement.

Sub-Structure:

Foundation cost has, as much as
any one thing, deterred the build-
ing of a bridge across Chesapeake
Bay. However, the Greiner en-
gineers came up with a design that
brought this cost down to the mini-
mum possible. This design is of the
type developed for the Potomac
River Bridge and was used for the
twenty-eight heavily-loaded, deep-
water piers in the center of the
bridge with the exception of the sus-
pension span anchorages. The basic
element of the design is a perma-
nent steel form of four bellbottom
legs joined by double steel dia-
phragms. Familiarly called a “can”,
it is lowered onto a laminated timber
platform supported at the bay bot-
tom on timber or pipe piles and
through which project steel H-piles
driven as much as 203 feet below
water level to firm sand capable of
supporting 130 tons per pile. The cans

are filled with concrete to form the
piers. This is done with tremie con-
crete up to EL-8 after which the cans
are pumped out and the piers com-
pleted in the dry.

While the timber platforms pro-
vide support for the steel forms,
they are also essential as a tem-
plate to guide the driving of the steel
H-piles. The most careful setting of
these piles was required, and a gyro-
compass was used to set the driver
leads to the exact inclination for
each batter pile. To drive these piles
until their tops were as much as
sixty feet under water required
some of the heaviest pile hammers
in existence. One of these was the
S-14, a sixteen ton giant with a seven
ton ram.

The steel H-pile and “can” design
offers a practicable solution for lo-
cations where the depth to firm bear-
ing is so great as to make the cost
of cofferdams prohibitive. However,
since the suspension bridge anchor-
ages are in the form of huge mono-
lithic blocks of concrete for which
the “cans” are not suitable, coffer-
dams were required. The steel H-
piles were also required under the
anchorages, as at all of the 124 foun-

(Concluded on page 28)
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o raraid YOUR BEARING NOTEBOOK

Guillotine shear cuts
cost of cutting steel

To carry the terrific shock loads imposed on
pinions and gears in this flying shear, engi-
neers mount them on Timken® tapered roller
bearings. Maintenance and repair costs are cut,
costly breakdowns prevented,accuracyinsured.
Because of their tapered construction, Timken
bearings take radial and thrust loads in any
combination. They minimize friction, reduce
wear — normally last the life of the machine.

Why TIMKEN® bearings can _ :
take the toughest loads = P o

SURFACE SHOCK-RESISTING
In Timken bearings, the load is carried on a line of . » INNER CORE

contact between the rollers and races instead of being
concentrated at a single point. Made of Timken fine
alloy steel, the rolls and races are case-carburized to
give a hard, wear-resistant surface with a tough core
to withstand shock.

Want to learn more
about bearings ?

Some of the engineering problems you’ll face after
graduation will involve bearing applications. If you’d
like to learn more about this phase of engineering,
we’ll be glad to help. Clip this page for future
reference, and for a free copy of the 270-page General
Information Manual on Timken bearings, write today

to The Timken Roller Bearing Company, Canton 6,
Ohio. Cable address: “TIMROSCO”.

TRADE-MARK REG. U. 5. PAL OFF.

TAPERED ROLLER BEARINGS

NOT JUST A BALL O NOT JUST A ROLLER c> THE TIMKEN TAPERED ROLLER >
BEARING TAKES RADIAL d) AND THRUST -@- LOADS OR ANY COMBINATION E:)i—
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Basic research and engineering advances make RCA

Victor’s 1953 TV receivers the finest you can buy.

irst with the major advances__
since Television began !

Families living in television areas
have seen from the beginning why
more people buy RCA Victor tele-
vision sets than any other brand. As
television spreads to new communi-
ties, millions more learn the same.

Enthusiastic reception of the 1953
RCA Victor sets proves that advanced re-
search and engineering means finer TV.
You see it in the new “Magic Monitor” cir-
cuit system which automatically screens
out interference, steps up power, tunes
the best sound to the clearest picture.

Further proof of this leadership is the
new RCA “Deep Image” picture tube with

its micro-sharp electron beam and superfine
phosphor screen which ensures the finest
picture quality. It is also seen in reception
at a distance—as well as in aufomatic tuning
of all channels, both VHF and UHF.

Today’s RCA Victor receivers result
from the same research and engineering
leadership that perfected the kinescope
picture tube, the image orthicon TV
cameras, reflection-free metal-shell
picture tubes — and which opened
UHF to television service.

e B
RCA research assures you better value—

more for each dollar you invest—in any
product or service of RCA and RCA Victor.

CONTINUE YOUR EDUCATION
WITH PAY—AT RCA

Graduate Electrical Engineers: RCA
Victor—one of the world’s foremost manu-
facturers of radio and electronic products
—offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad-
vancement. Here are only five of the many
projects which offer unusual promise:

e Development and design of radio re-
ceivers (including broadcast, short-wave
and FM circuits, television, and phono-
graph combinations).

o Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.

® Design of component parts such as
coils, loudspeakers, capacitors.

e Development and design of new re-
cording and producing methods.

e Design of receiving, power, cathode
ray, gas and photo tubes.

Write today to College Relations Divi-
sion, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.

* Ranro CORPORATION OF AMERICA

World leader in radio— first in television

MagcH, 1953
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Napier's Boned

By William Toeppe, E.E., Senior

John Napier was born at Mer-
chiston, near Edinburg, Scotland, in
1550. He is best known as the “au-
thor and inventor” of logarithms,
which were introduced in his Miri-
fici Logarithmorum Canonis Descrip-
tio (Description of the Admirable
Canon of Logarithms) published in
1614. He has also been credited with
the introduction of the decimal point
in Rabdologia (The Study of the
Rods) published in 1617. Previous to
this a number of 123.456 would have
been written 123°4!5%6%. Napier in
the Rabdologia writes the quotient
of 861094 divided by 432 as 1993.273
in the work and as 1993,2'773"’ in
the text. In his Mirifici Logarith-
morum Canonis Constructio (Con-
struction of the Admirable Canon of
Logarithms) published in 1619, the
decimal point is used freely with-
out the primes or other aids. In
this book appear also decimal num-
bers less than one as .4999712 and
.0004950, showing Napier under-
stood all the advantages of this no-
tation.

This article is about an invention
of Napier’s which was the subject
in Rabdologia and which is now
forgotten: “Napier’s Bones” or
Rods. The bones were invented to

facilitate multiplication and were
really a flexible multiplication table.
The bones were rectangular strips
of wood or other material divided
into ten squares lengthwise. The top
square contained one of the ten
digits. The descending squares con-
tained the multiples of this digit.
To make addition easier, the squares
were divided by a diagonal, the tens
digit was written to the left and the
units to the right. Each rod was
therefore the multiplication table for
a single integer. A complete set of
bones is shown in figure one. (Usual-
ly an extra bone, marked (a), was
added so that the needed multiply-
ing row could easily be found.)

To show how the bones work, let
us use the multiplicand as set up in
figure two, 1765479. Suppose we want
to multiply this by 6. We run down
guide bone to 6 and move across this
line of squares. We add together the
numbers in the triangles which form
the oblique parallelograms from
right to left as in modern multiplica-
tion and placing each sum down
(try it in margin) 4, 245 or T,
4+40r8 0+2o0r2 643o0r}9,
2 + 3 or 5, 4; which makes the pro-
duct 4592874. (See figure three.)
Where the multiplier is greater than

A ACACACAPAVAVAYVAE ZIDZ%ZE
0274|6802 74| 6| 8| | 0| 8|4 6
DA DA A A AVADAEA AR L 12/]2/]2
0L/ 3l /6|9 2|/5|/8 | 4/7 L5 | /4 |/ 4
N ADACAPAAEAAATAE 213/12/13
074|826 0|4 82| 6| |50|72|%8|7%
A APAVAACAADACA AR PZEAPAE
0|”5|0 5707570505 |75 0|75| 7%
6 |20|%6| 2| V8|24 30|26 |22 |26 (34| 136|961 % | %
A ACAPAEAAPACACAPAC 3/5/1a/]5
o 74 8820763 |6 760 6
o/t 1213/1a/14/15/16 /17
SN VAR A AV A A
2/13/1a/15/16/1 7/ 8
S I A A ARP AV A A Z
Figure 1 Figure 2
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nine, it is only necessary to place
down upon paper the individual in-
teger product of the multiplicand,
displacing one column to the left
each time as in modern computation.

117]6]5]4]7]9

6433245
2,670 74|/2|/4

4 ,243,6+3,0+2,44+4,2+5, 4
S el e e e )

Figure 3

For example: 765479 x 138 (This is
left as an exercise for the reader.)
In the event that the sum of the
two integers in the triangles is great-
er than nine, then the units integer
is written down and the tens integer
is carried on to the parallelogram
to the left. For example: 765479 x 9.
(See figure three again.) The sums
are 1; 8 + 3 or 11, write 1, carry the
10 as 1 into next column; 1 + 6 + 6
or 13, write 3, carry 1; 1 + 3 4+ 5 or
9;4 4 4o0r8;3 + 50r8; and 6. The
product is 6889311,

Figure five shows the original
form of Napier’s bones. It can be
seen that if a number were to have
a repeated integer, it would be
necessary to have a like number of
similar bones. Therefore a useful set
of bones would have several bones
of each integer. However, if the
bones were made of lengths of ma-
terial having a square cross section
with a different integer on each face,
then the number of bones in a com-
plete set would be decreased by a
factor of four. Later the rods were
made cylindrical with the integers
from zero to nine on each cylinder
so that it was only necessary to have

(Concluded on page 38)
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ls part of your future being built here?

Here you see the beginning of another addition
to Alcoa’s expanding facilities. This plant, at
Rockdale, Texas, will be the first in the world
to use power generated from lignite fuel and
will produce 170 million pounds of aluminum a
year. This and other new plants bring Alcoa’s

production capacity to a billion pounds of
aluminum a year, four times as much as we
produced in 1939. And still the demand for
aluminum products continues to grow. Con-
sider the opportunities for you if you choose
to grow with us.

What can this mean as a career for you?

This is a production chart—shows the millions
of pounds of aluminum produced by Alcoa
each year between 1935 and 1951. Good men

‘preducti n mm-nt owned plonts »lﬁ v
M m %x“ w.c % :

MaRgcH, 1953

did good work to create this record.
You can work with these same men,
learn from them and qualify yourself
for continually developing oppor-
tunities. And that production curve
is still rising, we’re still expanding,
and opportunities for young men
joining us now are almost limitless.

Ever-expanding Alcoa needs engi-
neers, metallurgists, and technically

Alt:oa

minded “laymen” for production,
research and sales positions. If you
graduate soon, if you want to be
with a dynamic company that’s
““going places,” get in touch with us.
Benefits are many; stability is a
matter of proud record; opportuni-
ties are unlimited.

For more facts, consult your
Placement Director.

Alumlnum

ALUMINUM COMPANY OF AMERICA
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Alumni Newd

Walker H. Henry

’03 Harry W. Palmer, E. E., died
in October, 1952. Mr. Palmer
was formerly a structural designer
for the Colorado State Highway
Dept.
’05 Brenton C. Cook, E. E., Vice
President and Manager of Ad-
vertising and Export for Elwell-
Parker Electrical Company, is re-
tiring after 39 years. Mr. Cook was
president of the National Electric In-
dustrial Truck Association in 1951,
of the Cleveland Export Corporation
for 3 years, and president of the
World Trade Association last year.
Mr. Cook’s first job was with Allis
Chalmers.

']l Ross L. Wyeth, M. E., died

January 15, 1953. Mr. Wyeth
was retired. He was formerly as-
sistant instructor in the Engineering
Department of the University of
Houston.

By Lawrence Ogbom, E.E., Jr.

|4 Walker H. Henry, of Terre

Haute, Ind., has been named
manager of the General Electric
Motor and Generator Division’s new-
ly-organized Marketing Department
at Schenectady, N. Y.

Henry, who received his B.S. de-
gree in electrical engineering from
Rose Polytechnic Institute in 1914,
joined G.E. in 1919 and served as
fractional horsepower motor sales
engineer in Chicago, Kansas City,
New York and Boston.

“In 1928 he was named assistant
manager of fractional horsepower
motor sales at Fort Wayne, Ind. He
became manager of sales in 1930.

In 1934 he transferred to the
Motor Division in Schenectady and
was made division manager in 1942,
Three years later he became as-
sistant manager of the Industrial
Divisions. From 1947 until his re-
cent appointment, Mr. Henry served
as general manager of the Small and
Medium Motor Department.

28 Lt. Col