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BOLSEY

CORPORATION

assures precision shaft alignment . ..
iction gear train rotation

with MPB ball bearings

MOTION PICTURE GUN CAMERA
Designed and manufactured by Bolsey Corporation of America.
OPERATING CONDITIONS — gear train rotates at low to medium
speeds, 960 to 3840 rpm; control shafts require precision align-
ment to prevent binding; extremely limited housing space. . . .
Resolved by use of 2 MPB ultra-precision bearings: radial
with .1250” bore, flanged radial with .1875” bore.

For ideas to help you solve problems like these — and
countless others involving miniaturization — you’ll find the
new MPB catalog TRS54b a source for the most compre-
hensive information ever offered on miniature ball bearings.
Request it on your letterhead. More complete information
on the use of MPB bearings in the Bolsey Gun Camera
is also available.

Miniature Precision Bearings, Incorporated = Keene, New Hampshire




ABRASIVES sHOW UP ON BALANCE SHEETS!

Equip your men with the

Use men and materials to the best advantage. Men
get “Touch of Gold” results with the best abrasives.
This more efficient grinding adds value to materials
quicker—increases customer satisfaction — brightens
your profit picture. Look to Norton and Behr-
Manning for the best abrasives and the most modern
grinding techniques. They’re the world’s abrasive
leaders.

Norton Company, Worcester 6, Mass.
Behr-Manning Corporation, Division of Norton, Troy, N. Y.
Plants, distributors and dealers the world over.

L3

*Touch of Gold” in surface grinding. The new Norton G Bond

**Touch of Gold” to a kitchen sink. Weld grinding with a
is the biggest improvement in grinding wheels in 43 years. It Behr-Manning METALITE® Cloth Belt on a Curtis Adapt-A-Belt
means fast, cool and economical cutting. attachment substantially increased production.

@aking better products .. . fo make other products better

worroy NORTON BEHR-MANNING
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What General Electric people are saying . ..

G. C. HOUSTON

Mr. Houston is Manager— Manufactur-
ing Training Services Section, Manufac-
turing Personnel Development Services
Department.

“ . . . Leadership ability is not de-
veloped by attem}ing lectures or by
reading, even though such activities
may be helpful in stimulating think-
ing and developing a higher degree
of understanding. We believe, with-
out qualification, that the only
sound way to acquire and develop
these abilities is through the process
of learning by doing. Consequently,
any well-conceived leadership de-
velopment program is built around
these principles .

Provide opportunities in the work
situation to practice doing those
things rf:quire(}lj of men in positions
of leadership responsibility.

Associate with proved leaders.

Adequately evaluate performance
and give sound guidance and counsel-
ing along the way.

Each of the individual's assign-
ments in his work situation should
be supervised by a man who has
already proved his leadership abil-
ity, who i1s_genuinely interested in
developing others, and who is famil-
iar with the objectives of the assign-
ment in relation to the needs of the
candidate. The assignment should be
planned to provide experience which
will not only increase the candidate’s
know-how, but which will also
Erovidc an opportunity to strengthen

is weak points or further develop
his specific abilities.

G. E. Review

P. R. HEINMILLER

Mr. Heinmiller is Managing Editor of
the General Electric Review.

o

. . . There is more writing in in-
dustry than turning out technical
reports. There are letters and memo-
randums, reports and articles to asso-
ciates in your field of engineering,
and what is most difficult of all,
presentations to management. I say
‘most difficult of all” because you
must get your ideas across to non-
cn{gincers, and you cannot take
refuge in technical jargon.

When writing signed articles for
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technical publications, you must:
know your audience, write so your
audience can understand you, and
keep everything ina logical sequence.
Be complete and concise, use active
verbs, mix short sentences with long
ones to give a change of pace, and
avoid clichés. Start with an outline
and then fill it in.

All other things being equal, the
engineer who is articulate, who 1is
able to express himself orally and
in writing in an understandable man-
ner, will gain more prominence than
one who cannot. (I prefer the word
“prominence’’ to “‘success,’’ because
the latter has conflicting definitions
and often carries a high price tag.)

ar Case Institute of Technology,
Cleveland

H. M. ROZENDAAL

Dr. Rozendaal is Manager—Biological
Studies Section, General Electric Research
Laboratory.

" ... Engincers and physicists have
contributed much to technics in
medicine and biology. Many of their
cfforts have been in the field of
medical physics or biophysics. They
have led to the discovery or develop-
ment of apparatus, such as electro-
cardiographs, x-ray machines, dia-
thermy equipment, electron micro-
scopes, analytical apparatus using
ultraviolet and infrared light, to
mention only a few. Drs. Whitney
and Coolidge in our Laboratory
have been pioneers in this field and
their contributionsare knowntoevery
physician.

And now atomic energy has seri-
ously affected medical diagnosis,
medical therapy and biological re-
search. New apparatus is being intro-
duced to medical personnel. New
devices for more accurate measure-
ments and localization of radioactive
isotopes in the body are needed. In
these and allied fields, the engineer,

the medical man and the biologist
have many interests in common. We
must encourage these people to get
together to explore problems of
mutual interest. Such an approach
will be of interest to the scientists
but, much more important, it may
result in developments of great bene-
fit to our patients.

Institute of Radio Engineers,
Syracuse, N. Y

H. F. MILLER

Dr. Miller is Manager—Advance and
Development Engineering Services Divi-
sion

Itis estimated that at present there
are about 100-million acres of worn-
out land in this country. Bringing
this land back to productivity is one
of the major tasks that must be
undertaken.

This will require vast quantities
of the nitrogen-, phosphorus-, and

tash-type fertilizers. But apart
g‘%m this, recent discoveries have
shown that it is possible not only to
alter the chemical composition of
soil but also its physical composition
—characteristics such as porosity,
density, texture, and moisture reten-
tion. Small quantities of organic
materials—the ‘‘soil conditioners”
as they are called on the retail
market—are capable of doing many
of the things that only humus in the
soil could formerly do.

In the next 25 years the need will
also arise for other chemical addi-
tives needed for the soil to support
the growth of the mold or the fungi
now present in humus. There is con-
jecture that soil molds and bacteria
play a great role in transferring
nutrients from the soil to the roots of
the growing plants. This is a chem-
ical industry—not now in existence
—that could be breath-taking in
scope.

G.E. Review

GENERAL @D ELECTRIC
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Godfrey L. Cabot, Inc. is famous the world over for
carbon black — the finely divided jet black pigment which
triples the life of tires and other rubber products; gives black-
ness to inks and paper; adds jetness and gloss to paints,
varnishes and plastics. Cabot plants throughout the U. S., in
Canada and in England supply industry with the greatest
volume and widest range of grades available from a single
manufacturer in the world.

The Cabot Companies manufacture other chemicals for
industrial use. Cabot products (all quality controlled through-
out every step of the manufacturing process) include a complete
range of “Cabflex” plasticizers for use in vinyl compounds . . .
pine tars, pine oils, dipentene, charcoal and other retort
chemicals for the rubber, cordage, paint, ink and paper indus-
tries . . . Cabot Coke and Cabot Chemi-Coke, for use in the
metallurgical industry . . . wollastonite, a calcium metasilicate
that is a uniformly pure and versatile paint extender pigment
with controlled acicularity; a remarkable mineral in ceramic
bodies, glazes and frits . . . grit-free Georgia kaolin filler clays
for paper and ceramics . . . and Aerosil, a finely divided pure
silica for use by a wide range of industries, including the rubber,
paint, ink and pharmaceutical industries.

Can you use a Cabot product in your industry? Your call or
letter will bring all literature available on the products in which
you are interested.

GODFREY L. CABOT, INC. 77 FRANKLIN STREET, BOSTON 10, MASS.

Y134 for CARBON BLACKS
and for PLASTICIZERS
COKE
PINE PRODUCTS
. KAOLIN
WOLLASTONITE
AEROSIL




ARTISAN
METAL PRODUCTS INC

EQUIPMENT FABRICATORS

WALTHAM
MASS USA

THE HALLMARK *
edf s v

SUPERIOR

EQUIPMENT .

Artisan engineers and work- AUTOCLAVES
men are skilled in the techniques
of metal working. Their com-
bined knowledge and experi-
ence in engineering and building
special equipment and machinery
have been of value to many
leading mechanical and process

CONDENSERS AND
HEAT EXCHANGERS

DISTILLATION
EQUIPMENT

EXPERIMENTAL
EQUIPMENT

industries.
. " EVAPORATORS
Write for a copy of “Process
Equipment”. For a qualified engi- MIXERS

neer to call to discuss your equip-
ment requirements, telephone
WAIltham 5-6800 or write to: —
James Donovan, '28, General

JACKETED KETTLES

PIPE, PIPE COILS,
AND BENDS

REACTORS

SPECIAL MACHINERY

73 POND STREET, WALTHAM, (Boston 54) Ma1s.

by |

MOLDED
RUBBER
PARTS

Serving the —

Aircraft
Avutomotive
Appliance
Machinery
Electrical &
Electronic
Safety Equip.
Instrument
: and other
| ek industries
ACUSHNET specializes in “‘precision’” molded rubber
parts engineered to specifications. Utilizing the most mod-
ern techniques our Engineering Staff constantly is develop-
ing new approaches to old problems. By ingenious mold

designing and compounding, yesterday's skepticism of
rubber for critical uses has changed to complete confi-

Z g E dence in this versatile mate-

rial for application in count-
less vital assemblies.
PROCESS COMPANY

Send for your copy of the Acushnet
Rubber Handbook.

Address correspondence to 774 Belleville Ave., New Bedford, Mass.
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THE TABULAR VIEW

Summer Session. — ProFessor Ernest H. Hunt-
rEsS, 20, Director of the Summer Session, draws at-
tention in this issue (page 191) to a fundamental
change of emphasis in the summer activities of the
Institute. His review of the origin and development of
the Summer Session clearly demonstrates that the cur-
rent viewpoint represents evolution, not revolution.
With reference to the new accent upon Special Sum-
mer Programs for professional personnel from indus-
try, government, and other educational and research
institutions, the article cites new statistical evidence
of the changing nature of the Institute’s Summer Ses-
sion. Dr. Huntress has directed this activity since
February, 1952, coming to it after a long association
with the Department of Chemistry, culminating in a
decade as Professor of Organic Chemistry. He has also
long been intimately concerned with the M.L.T. Grad-
uate School through service for 10 years (1940-1950)
as chairman of the Graduate Committee of the De-
partment of Chemistry, for several years (March,
1950 — September, 1953) as Deputy Dean of the
Graduate School, and currently as Secretary of the
Graduate School. In addition to some five score pro-
fessional papers representing experimental research,
he is the author of four major technical books, and
since 1947 has served as an associate editor of the
Chemical Monograph Series of the American Chemi-
cal Society. He has been especially identified with the
organization and systemization of chemical literature
and has taken an active part in the development of
the M.L.T. library system.

Tile Technology. — The second and concluding
part of an article on “Decorative Tiles — Their Place
in Ceramic Art” by E. StanLEYy WiRES, '07, appears on
page 195 of this issue. In the first part of this well-
illustrated article (which appeared in the January,
1954, issue of The Review) Mr. Wires reminded us
that much of the world’s history, art, technology, and
culture could be traced by fragments of tiles which
we inherit from earlier civilizations. His article of last
month surveyed the characteristic features of tiles
from ancient Egypt, Babylonia, Assyria, Persia, Syria,
Turkey, northern Africa, Spain, and medieval and
Renaissance Europe. In the concluding installment,
Mr. Wires traces the development of Dutch tiles,
discusses English painted and printed tiles, and out-
lines the development of the tile industry in the
United States from its origin in Philadelphia, Pa., and
Bennington, Vt., about a century ago. He coricludes
with a few remarks regarding the Tile Club — an as-
sociation of Nineteenth Century artists, painters, and
sculptors, who used tile painting as an outlet for their
creative talents. Illustrations for both portions of Mr.
Wires’s article are taken from the collections of Ameri-
can, British, and Continental European art museums,
as well as from the extensive personal collection of
tiles of Mr. Wires. The author is a graduate of the
Institute’s Course in Architecture and, throughout his

(Concluded on page 178)
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BEYOND THE HORIZON. W

Progress in reaction-motor propulsion becomes possi-
ble only as the metallurgist supplies new alloys to withstand
the stresses, temperatures, and corrosive attack developed
by new rocket fuels.

Molybdenum additions to many alloys are known to
improve strength at high temperatures. For this reason
Molybdenum will be used more and more in the reaction
motors of the future.

Climax furnishes authoritative engineering data on
Molybdenum applications.
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DC-AC CHOPPERS
7—'4&%%

LFOR MILITARY USE

0—500 CPS

1. Each lot is sample life
tested fo prove 1000 hours
life —55°C., +85°C.

2. Every Chopper is given
two complete operating tests
—55°C., +25°C., -+85°C.
This is double-proof of stam-
ina. Nothing left to chance.

3. Gold contacts are used

exclusively in order to ob-
tain superior results in the
vital 0=1% volt d-c range.
All the usval military spec-
ifications are met and there
are liberal factors of safety §

to meet emergency condi- [

tions.

Write for information.
Catalog 280C — 0—-500 cps

Catalog 246E —

60 cps fg

STEVENS

INCORPORATED

ARNOLD

22 ELKINS STREET

SO EOSTON 27 MASS

BEFORE
PRODUCTION . . .

Gear design for indus-
try or functioning de-
vice can foretell profit
or loss.

Before production plans
go too far—be sure you
know what you can save
by buying gears esge-
cially engmeered or
your exacting needs.
Diefendorf builds gears
for all sizes and types
and all materials to
blueprint specs only.

DIEFENDORF GEAR
CORPORATION

Syracuse, New York

THE TABULAR VIEW
: EConcluded from page 176)

professional life, has been closely associated with the
tile industry. He was treasurer and manager of the
E. Stanley Wires Company, Inc. of Boston from 1908
to 1944, and New England sales manager of the Cam-
bridge Tile Manufacturing Company of Cincinnati,
Ohio, from 1945 to 1952.

Challenge of Suburbia. — Although the basic lure
of suburban living is as great today as at any time in
history, three new factors account for the recent very
great expansion in living beyond the urban rim. The
great increase in population, with its high degree of
centralization within city limits has provided greater
need for the development of the modern suburb. At
the same time, two technological factors have hastened
the growth of Twentieth Century Suburbia. One of
these is increased facilities and comfort of mass trans-
portation; the other is the great advance which has
been made in communication, according to Karr T.
Compron, Chairman of the M.I.T. Corporation, whose
article “Today’s Challenge to the Family in Suburbia”
appears on page 201 of this issue. Dr. Compton takes
care to point out that, since suburbs are by no means
all alike, it is difficult, if not impossible, to generalize
on the problems of suburbia. But of those features
which apparently contribute to this more healthful
way of living, Dr. Compton singled out for special
mention the fact that suburbs are of such size as to be
capable of competent administration by civic minded
individuals whose personal efforts can be helpful in
directing community policies into productive chan-
nels. Perhaps such a conclusion might be expected
from one who, although primarily known as physicist
and university administrator, has performed outstand-

" ing services to his local community and, especially, to

the nation. Dr. Compton’s article is the result of a
study conducted last summer and was delivered, in
but slightly expanded form, at a conference in Scars-
dale, N.Y., last October.

U. S. Industrial Chemicals, Inc. 8 Contracts
Recommendations

In our files are 163 letters commending us
on the quality of our work, the speed of
our construction and its satisfactory cost
—a guarantee of building well, fast and
economically.

W. J. BARNEY CORPORATION

Founded 1917
101 Park Avenue, New York

INDUSTRIAL CONSTRUCTION

Alfred T, Glassett, '20, President
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FIRST 230,000 VOLT

Phelps Dodge to supply vital link
carrying potential output of 400,000 kilowatts
for new Garrison Dam

Habirshaw pipe-type power cable will provide a
dependable and economical means of carrying this
tremendous bulk of hydroelectric power at 230,000
volts, from the powerhouse to the outdoor switch-
ing stations at Garrison Dam, being constructed at

Riverdale, N. D., by U. S. Army Corps of Engineers.

The cable, a product of Phelps Dodge Copper
Products Corporation, will consist of three 500,000
circular mil copper conductors, insulated with 835
mils of impregnated paper.

These insulated conductors will be pulled into
pipes, which will be filled with oil at a pressure of
200 pounds per square inch.

PHELPS DG COPPER PRODUETS

\4

N

Ao
Ak s

A%
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| PULVERIZING-
\ A amcient process thats become

| BIG BUSINESS

Thousands of years ago —
before man began to record
his own history—an unknown
genius learned to make flour
by crushing grain between
two rocks. Thus, this distant
ancestor laid one of the first
firm foundation stones for
our industrial civilization.

" 4000 B.C.—they ground a few
' pounds at a time.

1400 A.D.—some mechanization has
been added.

ODAY, literally thousands of the vital materials

of everyday life depend on pulverizing: Plastics,
for example — those magic resins whose uses seem
nearly endless — as well as such diversified materials
as minerals, coal, cocoa, pigments, sugar, limestone
and face powder — to mention just a few.

Today—this giant C-E Raymond
Mill pulverizes 40 tons an hour. €

Through its Raymond Division, Combustion has
been associated with this field since 1887. Raymond
Pulverizers have had long, successful histories han-
dling such diverse materials as mentioned above and
many hundreds of others. Some are ground to near
invisibility ...others are as coarse as a tenth of an inch!

But whatever the material...whatever the product
— C-E Raymond Pulverizers have achieved the pres-
tige and wide acceptance common to all Combustion
Equipment. For steam generating or fuel burning
equipment...for pulverizers...for flash drying systems
...for chemical recovery equipment...even for cast

iron soil pipe and domestic water heaters — you can
always look to Combustion for the skill, the experience
and the facilities to meet your requirements exactly.

COMBUSTION ENGINEERING,

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

BOILERS, FUEL BURNING AND RELATED EQUIP-
MENT; PULVERIZERS, AIR SEPARATORS AND
FLASH DRYING SYSTEMS; PRESSURE VESSELS;
AUTOMATIC WATER HEATERS; SOIL PIPE. B-708
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