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HOW MPB bearings
solve miniaturization problem

for Bendix Raduo

ki

e

AcTuAL size MPB #3

MPB ball bearing used as Index Pawl”

miniature frequency selector s

OPERATING CONDITIONS — miniature ball bearing serves as
index pawl in 4-position indexing device . . . bearing travels
at 936 r.p.m. CRITICAL — low starting torque, low friction rota-
tion . . . high impact loads . . . long, trouble-free bearing life.
RESOLVED — by use of MPB No. 3, .1875” o.d. full-race bearing.

To quote Mr. John F. Wroten, Jr., mechanical engineer
with Bendix Radio Division, these are some of the
reasons why MPB bearings were selected in the minia-
turization of their frequency selector switch: “The
low friction rotation of the bearing practically elimi-
nates drag in the indexing action, and reduces to a
minimum the amount of power required for disengage-
ment. Also, the bearing displays unusnally high re-
sistance to the frequent impact loads a detent stop of
this kind must withstand . . . . Because rolling contact
occurs between the pawl and the plate, the plate can
be made of soft stainless steel.”

For problems involving miniaturization, consult MPB,
pioneer manufacturer of miniature ball bearings.

Miniature Precision Bearings, Inc., 103 Carpenter St., Keene, N. H.



J.B.ROGERSON,
MANAGER OF MANUFACTURING

Mr, C. A. Barrere
Vice President
The Lummus Company
2707 Weslayan
Houston 6, Texas

Dear Mr. Barrere:

The construction of our? nd plant in St.

Charles Parish, Louisian#] to produce 300 tons

per day of ammonia, 450 tons per day of nitric

acid, and 550 tons per day of ammonium nitrate
---pellets was completed by your company June 1,
954, and was well within labor cost and time
.ocdtengg this project.

=ourfsin6b§9 compliments to all
organization who worked
job Wellfdpgg.

e

THE LUMMUS COMPANY, 385 MADISON AVENUE, NEW YORK 17, N. Y.
DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES
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(GRAVER| ... pioneer in FIELD ERECTION IN ALLOYS

When Seeking a Sourtce...

Consider the wealth of experience Graver has gained in field
erection in alloys . . . experience that dates from the birth of
alloys. It is standard procedure for Graver to build large, site-
erected tanks, towers and process vessels of every size and de-
scription—Ilike the large nickel-clad tank for storing caustic shown
above, and the intricate spray tower on the right.

Both in this country and abroad, Graver has acquired a reputation
for fine craftsmanship, plus a unique ability to more than satisfy
customer demands.

For all industries—chemical, petroleum, food, pharmaceutical—
Graver fabricates in nickel, stainless, clads and aluminum, as well
as in carbon steels. Precision work, painstaking care, intensive
inspection methods—these are integral parts of the Graver method.
Taken together, they mark Graver as a source worthy of your
consideration.

GRAVER TANK & MEG. CO-INC.

East Chicago, Indiana

CHICAGO * NEW YORK * PHILADELPHIA * EDGE MOOR, DEL. * ATLANTA °*

CATASAUQUA, PA. * PITTSBURGH * CLEVELAND * DETROIT * TULSA °* SAND

SPRINGS, OKLA, * HOUSTON * ODESSA, TEXAS * CASPER, WYO. * LOS ANGELES *
FONTANA, CAL. * SAN FRANCISCO
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New Phelps Dodge
Research Laboratory

PROVIDES FINEST HIGH VOLTAGE TEST FACILITIES

Modern utility systems are requiring
progressively higher voltage under-
ground cables to carry the constantly
increasing power loads.

Phelps Dodge is fully equipped to
meet these utility demands with its
new high voltage laboratory in Yon-
kers, N. Y. This laboratory is provided
with the finest power cable research
and testing facilities and is staffed by
skilled engineering personnel.

Typical example of this new equip-
ment is the Lightning Generator,
shown at left. This generator produces
powerfulelectric discharges equivalent
in magnitude and severity to natural
lightning. It is capable of attaining
surge currents of 30,000 amperes and
test voltages up to 2,000,000 volts in
less than a millionth of a second.

Ability of the various cable designs to
operate continuously at the required
extra high voltages is determined by
60-cycle alternating current tests up
to 750,000 volts.

REG U S FAT OFF

PHELPS DOOGE COPPER PRODUCTS

CORPORATION

40 WALL STREET, NEW YORK 5, N. Y.
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hich packs a bigger

&

Oddly enough, most people think of steam
as packing a much bigger “heat” kick than water.
The fact is that . . . cubic foot for cubic foot . . .

at any given pressure . . . water contains far

more heat than steam — more than 50 times as
much, for example, at such a typical industrial

process pressure as 110 Ibs. per sq. in.

That's why we’'re in hot water—and like it

... in the business of making hot water boilers, that is. But not for producing the
kind of hot water you're familiar with . . . we're talking about high-pressure,
high-temperature water—up to 300 lbs. per sq. in. and 425° F. At such pressures
and temperatures water offers important advantages over steam for large heating
installations and for many process heating requirements. And Combustion has a
boiler design that is ideally suited to the job of heating and distributing high-
temperature water — the C-E La Mont Controlled Circulation Hot Water Boiler.

If you have a heating or process job that’s suitable for high-temperature water,

it will pay you to look into a C-E La Mont installation. As compared to steam, it
will give you a far simpler and less expensive distribution system, substantially
lower fuel and maintenance costs and many operating advantages, such as more
uniform temperatures and better temperature control. Write our Hot Water
Heating Department for further information. B.804

COMBUSTION ENGINEERING

Combustion Engineering Building
200 Madison Ave., New York 16, N. Y.

BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS AND FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE
220 THE TECHNOLOGY REVIEW



“Doelcants joins Honeywell

MARCH, 1955

/

WE ARE PROUD to become the newest division

of the world’s largest producer of automatic
controls. Our experienced staff of design engineers,
our modern manufacturing facilities and our preci-
sion instruments all match the high standards set by
Minneapolis-Honeywell. We shall continue to main-
tain our leadership as a quality manufacturer of
servo components for bombing and navigational
computers, fire control systems and missile stabiliza-
tion and guidance systems. Whether your applica-
tions are of a military, laboratory or industrial
nature, you may rely upon our instruments for
measurement and control to continue to remain

unsurpassed in a precision industry.

SOLDIERS FIELD ROAD
BOSTON 35, MASS

“Doelcan_ m

A DIVISION OF MINNEAPOLIS-HONEYWELL

Instruments for Measurement and Control
Synchros * Gyros * Amplifiers « Microsyns « Servo Motors

| o NAVY . pU. or of
ERvg moTOR

SERVO MOTORS —All Navy Bureau of Ordnance Types
—115 volts, 400 cps—fulfill rigid requirements of
MIL-S-17087.

Write for Bulletin SM1

""’l o
e jicxs

N o o 95

SYNCHROS — Sizes 11 through 31 — 115 volts, 400
or 60 cps — meet exacting requirements of MIL-S-
16892 or FXS-1066.

Write for Bulletin S1

AMPLIFIERS — D-C Indicating Amplifier (shown here),
Selected Range D-C Amplifier and Magnetic Null In-
dicator all use Doelcam Second-Harmonic Magnetic
Converter in input stage for low drift and high
sensitivity.

Write for Bulletin Al

GYROSCOPES — Cageable Free Gyro (shown here),
Junior Rate Gyro, K Rate Gyro, Gyro Stable Plat-
forms — used in guided missiles, aircraft flight
evaluation systems and bombing and navigational
computers.

Write for Bulletins K, JR, and CFGI1
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PHILOSOPHICAL LIBRARY BOOKS

[J ELECTRONS, ATOMS, METALS AND ALLOYS by William Hume-Rothery. An
introduction to atomic theory with special reference to metals and alloys.
The subject matter is presented in the form of a dialogue between an Older
Metallurgist and a Younger Scientist, bringing out clearly the contrast
between the old and new viewpoints. Revised edition. The author is Lecturer
in Metallurgical Chemistry, University of Oxford. 171 Illustrations. $10.00
[ AN INTELLECTUAL PRIMER by Jay C. Knode. A survey of the physical world
and the universe of which it is gnrt, tracing the advent of life upon the
planet and its evolution to and including man. The author is Dean Emeritus
of the College of Arts and Science, University of New Mexico.
P DOWN TO EARTH A Practical Guide to Archaeology by Robin Place.
undamentals of dating, recmdinﬁ. and interpreting are describeddansi ﬁf&?‘e

follows a detailed account of all the main kinds of “digs” an
actual examples being drawn unon in each case. The author is Lecturer in
Archaeology at the City Literary Institute. 90 Illustrations. $7.50

] A TREASURY OF PHILOSOPHY edited b}y Dagobert D. Runes. Here is one of
the most comprehensive collections of philosophical writings ever to be
gathered between the two covers of one book. In a text of over 1200 pages,
under more than 875 separate entries, are to be found, not only the great
philosophers of the West, but the important, and less familiar, thinkers of
the Orient. $15.00
[] STUDIES IN ZEN by D. T. Suzuki. This book includes Professor Suzuki’s
latest lectures and articles and is the most important of his works devoted
to the interpretation and presentation of Zen Buddhism to the West. C. G.
Jung: “Among the best contributions to the knowledge of living Buddhism
that recent decades have produced.” 4,75
[0 SPIES AT WORK by Ronald Seth. Here are all the great names of espio-
nai::l; and a host of lesser ones. Mr. Seth illustrates the development of the
technique of spying with story after story of cunning, daring, resource and
personal courage—and often abject failure—which makes the most exciting
and complete account of espionage ever written. The author of A Spy has no
Friends, and a Secret Service agent during the last war, Mr. Seth brings to

this work authentic knowledge of his subject. $4.75

] TWO YEARS IN THE ANTARCTIC by Kevin Walton. This is the first personal
account of two years spent in British Antarctica since the war. Kevin Walton
went to the Anarctic as @ member of the newly formed Falkland Islands
Dependencies Survey and during his first year he trained himself and his
dogs to live and travel in difficult country. The next year, an American
expedition arrived and later both parties combined to complete an extensive
survey of the East Coast of the Graham Land Peninsula. $4.75

[J BABA OF KARO A Woman of the Moslem Hausa by Mary Smith. This
remarkable book contains what is probably the first full-scale autobiography
of an African woman. Mrs. Smith, who speaks fluent Hausa, became Baba’s
friend while her husband, Dr. M. G. Smith, a social anthropologist, was
engaged in field work in Nigeria. After many conversations between the two
women, Baba agreed to dictate the story of her life. Dr. Smith contributes
an essay on Hausa life and sociology to provide the background. $7.50

[J CAPRICORN ROAD by Francis Balsan. An unusual travel book, telling the
story of the first expedition to cross Southern Africa from the Atlantic Coast
to the Indian Ocean in 1951, sponsored by the Société Panhard and its
South African representative Union-French Industries. The expedition redis-
covered the Lost City to the east of the Nosop River, reported by Farini in
1885. This is a faithful account of the penetration of practically unexplored
territory by man and machine, The team consisted of nine men (six French-
men and ee South Africans) led by the author of this book, a well-known
explorer and geographer. Iliustrated. $4.75
P ETRUSCAN ART by P. J. Riis. This book is what might be called a col-
ection of archaeological essays on the art from which Roman art was
gradually developed, art of the Etruscans, also the art of early Rome.
The in'incipal aim of the book is to widen the circle of knowledge already
established by the university world and modern scholars in this particular
field. Bibliographical notes added to the individual chapters will make the
book useful to the student as well. The author is Professor of Archaeology
at the University of Copenhagen. Illustrated. $10.00
[] EUROPEAN FIREARMS A richly illustrated history covering arms of the
16th and 17th centuries. Compiled by J. F. Hayward of the Victoria and
Albert Museum. $7.50
] A DICTIONARY OF LAST WORDS by Edward S. LeComte. This unique book
gives the last dying words, spoken or written, of more than 1600 famous

rsons, from the earliest centuries of history to the present, from Cyrus the

reat and Jacob and Buddha. Confucius and Pericles, to Franklin D.
Roosevelt, Joyce, and Petain, Lehar, Gandhi, and Hillman. $6.00
] CONCISE DICTIONARY OF ANCIENT HISTORY by P. G. Woodcock. This work
sets forth within a reasonable compass as much information concerning
classical history as is likely to be of service to the general reader. 4.75
) THE MICROPHYSICAL WORLD by William Wilson. The greater part of the
book is devoted to present day knowledge about atoms and molecules, their
structure and behavior and about still smaller things such as protons, neu-
trons, electrons, positrons, etc. $3.75
%] POMP AND PESTILENCE Infectious Disease: Its Origins and Conquest by

onald Hare. A realistic and readable treatment of a dramatic episode in
the -history of medicine. The author, Professor of Bacteriology at St.
Thomas’s Hospital in the University of London, discusses the origins of
parasitism in Srehiston‘c man and follows the spread of infectious diseases
over the world throughout history. Vividly described in detail are some of
the great epidemics of history—ancient and modern. $5.75
ESAETHEI AND ELECTRICITY by Sir Edmund Whittaker. The first exhaustive
istory of the classical and modern theories of aether and electricity. Set of
two volumes. $17.50
[J THE ART OF PRIMITIVE PEOPLES by J. T. Hooper and C. A. Burland. Primi-
tive Art, bizarre and beautiful, is the subﬂ"ect of this book; the authors have
presented the magic and mysteiy which lie behind the mental processes of
the artists of other civilizations. 116 Illustrations. $7.50
9 FORBIDDEN LANDS by Gordon Cooper. It is a tragic anomaly that in these
ays ot easy travel half the world should still be out of bounds. In this vivid
and striking Mr. Cooper is not concerned with political barriers, but
with the secrets of the remote corners of the world, guarded by mountains
and deserts, and hostile peoples. $4.75

MAIL THIS COUPON TODAY

o o o o o o e 1

Mail to your favorite bookseller or directly to !
PHILOSOPHICAL LIBRARY, Publishers !
15 East 40th Street, Desk 658, New York 16, N. Y. !
Send books checked. To expedite shipment I enclose remittance $. .. :
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THE TABULAR VIEW

Limitations of Logic. — The increased complexity of
technology and the need to properly assess the effects of
science and engineering on man’s life stimulate the need
to examine the present status of engineering education.
The requisite becomes all the more apparent when it is
recognized (as reported on page 80 of the December,
1954, issue of The Review) that the nation’s colleges and
universities will face a bumper crop of students in the next
decade or two. One study of engineering education is
presented in this issue (page 233) by Joux B. WiLsuR, 26,
Head of the Institute’s Department of Civil and Sanitary
Engineering. Despite the official position of the author,
the views expressed by Dr. Wilbur are entirely his per-
sonal ones. Professor Wilbur makes an appeal for a “verti-
cal type” of engineering training, in which logic and the
informal faculties are developed simultaneously, in con-
tradistinction to the horizontal type of training with “pre-
requisites.” Professor Wilbur received S.B., S.M., and
Sc.D. degrees from the Institute in 1926, 1928, and 1933,
respectively. After two years in engineering practice, Dr.
Wilbur returned to M.L.T. in 1930 as an instruetor in Civil
Engineering. He was made assistant professor in 1934,
associate professor in 1937, and professor in 1943. He be-
came acting head of his Department in 1944, and perma-
nent head in 1946. Professor Wilbur is a member of the
American Society of Civil Engineers and of the Boston
Society of Civil Engineers. He is a fellow of the American
Academy of Arts and Sciences, and an honorary member
of Chi Epsilon, the honorary civil engineering fraternity.
He is the author of many technical papers and bulletins
and, with Professor Walter M. Fife, 21, of a textbook,
Theory of Statically Indeterminate Structures.

Hold for Future Use. — A few rugged die-hards refuse
to see the logic of that tail-chasing, economic shell game
which requires our citizens to pay taxes in order that the
government can keep agricultural prices up so that tax-
payers’ foodstuffs cost more than they would without gov-
ernment intervention. The farmers plant, reap, store —

(Concluded on page 224)

: T, el
e RS %

O

Take a leaf from past years.

&

Don’t go around in circles.

Get squared for a good time.
There is plenty of space for you.

A star program is being planned.

VX %0 o

Check the date of June 13, for

ALUMNI DAY, 1955, at M.L.T.
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60 case histories of

Will data on molybdenum
and the “moly” derivatives
utilized in chemicals, agriculture
and various phases of industry
help your thesis project? If so, let
us know your field of particular
interest . . . write: Climax
Molybdenum Company, 500 Fifth
Avenue, New York 36, N. Y.

CLiMAX MOLYBDENUM
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CHOPPERS

For 60 Cycle Use

Built to rigid
commercial
specifications.

Twenty-two types,
both single and
double pole.

Long life.

Low noise level.

Extreme reliability.

Write for
Catalog 370.

STEVENS

INCORPORATED
ARNOLD

22 ELKINS STREET
SOUTH BOSTON 27, MASS.

FACTORY PACKAGED

PIPE-COUPLINGS—FITTINGS
VALVES—ACCESSORIES

LIGHTWEIGHT, LABOR SAVING

immediate installation
by one unskilled man, 2%z to 30
o. d. black or galvanized. Ready
to lay—without delay.
Complete inventory of all -In-
dustrial Pipe, Valves, Fittings,
and Flanges.

S. G. ALBERT 29

ALBERT

PIPE SUPPLY (0., INC.

Berry at North 13th St.
Brooklyn 11, N. Y,
Phone EVergreen 7-8100

p

SAVINGS FLOW

FROM

SPHDLAY

PIPE SYSTEM

EVERYTHING FOR A
COMPLETE PORTABLE
PIPE SYSTEM

DELIVERED
READY

FOR
INSTALLATION

SPECIALISTS IN PREFABRICATED PIPING
SEND COUPON NOW! |

ALBERT PIPE SUPPLY CO., INC. l

Berry at N. 13th St., Brooklyn 11, N. Y.

Please send free booklet describing your

Speed-Lay System and services:

NAME.. ..o seeses e o

FIRM NAME .........ccooovrnannne

ADDRESS.............

CITY. ...

THE TABULAR VIEW
(Concluded from page 222)

and collect; the ordinary citizen faces increased taxation
so that the cost of his food can be boosted; and the land
becomes exhausted! The land now being overworked — to
fill storage bins — will be sorely needed in another decade
or two to feed our rapidly expanding population. A plan
for conserving land is proposed by MiLToN E. PARKER,
’23, in “A Bumper Crop of Grass” (page 237). Professor
Parker brings to his study a vast background of experience
in the food industry. He received the S.B. degree in Indus-
trial Biology from M.LT. in 1923. He served as research
associate at M.I.T. for a year under Samuel C. Prescott, 94
(now Professor of Industrial Biology, Emeritus), as dairy
technologist of the Research Laboratories of National
Dairy Products Corporation, manager of Beatrice Foods
Company, as consulting food engineer, and, since 1948,
as head of the Department of Food Engineering at the
Illinois Institute of Technology. The stimulation and aid
received from a similar article in Lion Oil News is ac-
knowledged by Professor Parker.

Attila at the Door. — On every hand, throughout the
land, we hear the plea that there should be more engi-
neers, of youthful years, preparing for the next World War.
The training of scientists and engineers in the U.S.S.R.
has had a meteoric rise since the end of World War II, if
numbers of enrolled students is a guide. In the United
States, however, the number of college students enrolled
in science and engineering has dropped steadily in the
past few years. This drop in technical education — with
Attila at our front door —is of concern to GEorce TicH-
eENOR who advocates (page 241) technical education for
all it is worth. Mr. Tichenor believes that enrollment in
science and engineering can be increased, but that we
need to recognize that “science offers not only frontiers
to be explored, but also the virginal beauty of a poem read
for the first time.” It will be surprising if Mr. Tichenor’s
thesis does not raise a few eyebrows — especially in liberal
arts educational circles —but a good purpose will have
been served if his views provoke others to recognize the
nation’s current educational needs. Since 1923 Mr. Tich-
enor has had a varied career as newspaper reporter and
writer, editor, novelist, teacher, ghost writer, promotion
director, and public relations adviser.

Canada Dry Ginger Ale, Inc.
New bottling plant,

Maspeth, N. Y.

Contemplating Plant Expansion?

From merely your own general description or
outline of the proposed building, we can give
you an estimate of the cost and time required
to build — information that may be decidedly
helpful to you in determining the desirability
of proceeding, before you make any commit-
ments.,

W. J. BARNEY CORPORATION

Founded 1917
101 Park Avenue, New York

Alfred T. Glassett, "20, President
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