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NO. FIVE OF A SERIES

heon Manufacturing Company,

~ adivision of which disclosed the world's
first complete radar system in 1930.
‘Pioneers in the development and perfection
of magncfrons, the “heart” of all radar
systems . . . the first to produce marine
radar with'16” presentation. The “Mariners i
Pathfinder” radar, as installed on vessels
of leading steamship lines, is a product of this

world'’s largest producer of marine radar.

Miniature Precision Bearings

are made by the originators and pioneer developers of ball bearings in this
size range. MPB supplies the finest miniature ball bearings to over three thou-
sand discriminating customers.

Exclusive, exacting production and inspection details (practically every new
concept in this field has been by MPB designers and engineers) assure highest
quality bearings. Fully ground, lapped, honed, and/or burnished to ABEC 5
tolerances or better, MPB ball bearings are torque tested, ultrasonicly cleaned,
supplied in specific clearances,and classified within the tolerances for prompt
assembly and maximum service.

More than a million MPB ball bearings have been supplied for many unusual
operating applications — extreme temperature — shock — continuous high load

capacity. The most extensive engineering knowledge in miniature bearing

applications is available to you. Write for Catalog and survey sheet TR1

Though recently expanded, our production facilities are still not
entirely adequate to always immediately satisfy the demand for ultra
quality bearings. Continuing expansion, and newest exclusive proc-
esses will soon enable us to supply you promptly.

iniature pPrecision Bearings

Incorporated PR Keene, New Hampshire
MU (D) =
save
A 3 o, . 29 space
¢épioneer Precisionists to the World’s foremost Instrument Mlanufacturers P
weight
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nen a O-ton jet shoots 7 miles up, its precision-smooth
turbine blades make it go — keep it flying.

A twenty-five-thousandths of an inch of metal is care-
fully ground off the forged blades by a Norton jet-blade
grinder! What’s more, another one to fifteen ten-
thousandths of an inch of metal is smoothed off when
blades are polished by Behr-Mannimg coated abrasives.
This “close shave” makes jets fly fast . .. and safely.

Close

shave

Precision grinding and finishing are vital not only to the
entire aircraft industry but also to every metal-working
plant. As the world’s largest manufacturers of abrasives
and abrasive products, Norton and Behr-Manning con-
stantly develop new products that help all industries
reach higher quality standards.

NORTON makes abrasives, grinding wheels, refractories, Norbide

grain and molded products, grinding and lapping machines, non-slip
Sfloors. Norton Company, Main Office and Works, Worcester 6, Mass.

makes jets fly

BEHR-MANNING makes abrasive paper and cloth, oilstones, abrasive
specialties, Behr-Cat brand pressure-sensitive tapes. Behr-Manning
Corporation, Division of Norton Company, Troy, New York.

Plants, Distributors and Dealers the world over

{NORTON)

CLARENCE J. GREEN, designer  DR. N. E. OGLESBY, 23 years

of the new Norton grinder
for generating the com-
pound contour of jet engine

in Behr-Manning Research,
holds patents on"SPEED-WET”
Discs, "RESINALL”, "RESIN-

(Uaking better products fo make other products better

1ZED”, and “DURABONDED”
Coated Abrasives.

blades, has been a specialist
in cam grinding for 28 years.

NORTON - BEHR-MANNING

THE 'fECl{NOI,(i(AI\'_}EVIE\V, January, 1953, Vol. LV, No. 8, Published mothhi)f from November to July inclusive at Emmett Street, Bristol, Conn.
Publication date: twenty-seventh of the month preceding date of issue. Annual subscription $3.50: Canadian and roreign suoscription, »4.0v. kntered as
second-class matter December 23, 1949, at the Post Office at Bristol, Conn., under the Act of March 3, 1879.




to bone dry |
—in split seconds

Water-logged waste dried in a twin-
kling to a usable or easily disposable
product—that is the magic of Flash
Drying.

In this ingenious Combustion-
pioneered process, air so hot it
would melt aluminum almost ex-
plodes moisture from wet waste
materials—yet with a touch so gen-
tle and swift that scorching and
burning never occur. Even temper-
ature-sensitive substances are dried
without structural breakdown.

Wet coal fines from mine wash-
eries are dried to a valuable fuel...

ALL TYPES OF
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STEAM GENERATING,

sewage sludge is dried and incin-
erated to a sterile ash, or converted
to saleable fertilizer...lime kiln
feeds are dried to speed the calcin-
ing operation...wood waste, starch,
cattle feeds—industrial sludges and
moist fines of all kinds are dried in
a flash in C-E equipment.

To thousands of customers, the
C-E Trade Mark has meant simply
steam generating equipment of all
types and capacities—for industry...
for power stations...for institutional
heating plants...or for vessels ply-
ing the sea lanes of the world.

FUEL BURNING

AND

But to many others the C-E flame
has special meanings such as flash
drying...pulverizing...chemical re-
covery systems...pressure vessels...
firing equipment for special fuels of
many different kinds...even auto-
matic water heaters for your home.
These “special” fields all have a com-
mon kinship in Combustion’s pri-
mary concern: the effective genera-
tion and utilization of heat. To this
common purpose, through products
in many diverse fields, C-E brings
more than 65 years of specialized
knowledge and experience.

RELATED EQUIPMENT

B-604

COMBUSTION ENGINEERING-SUPERHEATER, INC.

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

THE TECHNOLOGY REVIEW



CABOT
for

carbon blacks
plasticizers

pine tar

pine tar oil
charcoal
dipentene
solvents
softeners

coke
wollastonite
clay

natural gas
natural gasoline
oil pumping equipment
gun tubes

CABOT
B

CITIES OF THE WORLD
Pampa, Tex.
Tex. ... MILLS, Kingsmill, Tex. ... SCHAFER, Skellytown, Tex. ... WICKETT, Wickett, Tex.
CANAL, Cabot, La....DIXON, Big Spring, Tex.... GUYMON, Guymon, Okla. ... PAMPA, Pampa, Tex.
Tex.... STANLOW, Ellesmere Port, Eng..
SHOPS, INC. — Pampa, Tex., OIL WELL PUMPING UNITS, GUN TUBES
PLANT — Pampa, Tex. MINERALS DEVELOPMENT CORP. — Salt Lake City, Utah, COAL
RETORT CHEMICAL DIVISION — Gainesville, Fla., PINE TARS, CHARCOAL, SOLVENTS
GEORGIA PIGMENT CO. — Sandersville, Ga. ... CLAY
ESTES, Wickett, Tex....KEYSTONE, Kermit, Tex.... WALTON, Kermit, Tex.

WOLLASTONITE

. . Sarnia, Ontario, Can.

0 years

of constant growth,

ot
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and still expanding...

It's been Cabot for Carbon Blacks since 1882.
Today, Godfrey L. Cabot, Inc. and its subsid-
iary companies produce not only the world’s
finest quality carbon blacks, but the widest
range of grades available to industry. The
world looks to Cabot also for quality plastic-
izers, pine tar products, coke, wollastonite,
clay, natural gas and gasoline, oil pumping
equipment, and yes, even gun tubes.

The Cabot Companies have producing oper-
ations which extend all the way from Utah,
Colorado, New Mexico, Texas, Oklahoma,
Louisiana, Florida, West Virginia, Pennsyl-
vania, New York, to Ontario, Canada, and as
far as Liverpool, England. Cabot Research and
Development facilities are extensive, modernly
equipped and expertly staffed. Cabot products
are sold to thirty-six different foreign countries
on all six continents. Cabot has either sales
offices or sales representatives in every principal
city of the world...ready and willing to
serve you.

GODFREY L.CABOT, INC.

77 FRANKLIN STREET, BOSTON 10, MASS.

CABOT OPERATIONS: OFFICES — GENERAL OFFICES, Boston . .. APPALACHIAN OPERATIONS, Charleston, W. Va., ..SOUTH.
WESTERN OPERATIONS, Pampa, Tex..., OIL AND GAS OFFICE, Midland, Tex....SALES OFFICES AND AGENTS IN ALL PRINCIPAL
LABORATORIES — RESEARCH AND DEVELOPMENT, Boston...TEXAS RESEARCH AND DEVELOPMENT,
CHANNEL CARBON BLACK PLANTS — BOWERS, Elfco, Tex....HOBBS, Kornegay, N. M....KERMIT, Magwalt,
FURNACE CARBON BLACK PLANTS —
+«+ VILLE PLATTE, Tate Cove,
CANAL THERMAL BLACK PLANT — Cabot, La.
CABOT ENGINEERING CO.— Pampa, Tex.
PLASTICIZER DIVISION — Boston
CABOT MINERALS DIVISION — Boston . ..
OIL AND GAS — NATURAL GASOLINE PLANTS...
OIL PRODUCTION ... NATURAL GAS PRODUC-

.. NATURAL GAS PRODUCTION AND DISTRIBUTION.




Internal
Tri-point
Micrometer

Now you can measure bores and holes directly —
without masters — with the new Brown & Sharpe
Intrimik. It reads like a conventional micrometer.
Eliminates many expensive plugs and setting rings.
Sixteen sizes to measure from .275" to 4.000”. Exten-
sions are available to facilitate measuring deep holes.
Werite for new illustrated Bulletin. Brown & Sharpe
Mfg. Co., Providence 1, R. L., U.S.A.

WE URGE BUYING THROUGH THE DISTRIBUTOR

Brown & Sharpe (s

[7] Subminiature
[] Hearing Aid
[C] Reliable

[] Rugged

[[] Transistors
[] Crystal Diodes

[] Nucleonic

[] Voltage Regulator
[C] Rectifier

[] Transmitting

[C] Magnetron

[] Kiystron

Rzy:leon Las designed and produced millions of
such tubcs — has the specialized technical skill and
resources (o meet your needs. Over half a million
Raytheon Subminiatures are carried in stock. 400
Raytkeon Special Purpose Tube Distributors are ready
to serve you. Application engineering service at New-
ton, Chicago and Los Angeles.

@ RAYTHEON MANUFACTURING COMPANY

Special Tube Section

55 Chapel 5t., Newton, Massachusetts
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Philosophy. — In spite of brilliant successes in ad-
vancing man’s material well-being, science, engineer-
ing, and technology are blamed for more than their
share of the world’s present disorders. If the physical
sciences have progressed at jet speed, leaving the
humanistic sciences to dawdle along at a snail’s pace,
have we truly sought, in human relations, that objec-
tive truth whose seeking has brought such outstand- ~
ing success in material gain? May there not be
definite advantage in applying to spiritual, ethical,
and human problems the same kind of thinking and
philosophizing that has revolutionized man’s material
status? A definitely affirmative stand on this question
is expressed in the article (page 147) by F. ALEXANDER
Macoun, ‘18, and R. Carter NYMAN, who see no rea-
son why a sincere search for objective truth should
have any more baleful consequences whem applied to
human relations than to inanimate objects.

A native of Oberlin, Ohio, Mr. Magoun was edu-
cated at M.LT. and Harvard, and is president of
Technology’s Class of 1918. During World War II, he
was consultant to the Department of State. He is an
honorary fellow of the American Institute of Manage-
ment, and a director of the Boston Branch of the So-
ciety for the Advancement of Management. Now, as
for many years, he is serving industry by applying
5pecmhzed knowledge in human relations to the needs
of those managtments which aim to achieve good
interpersonal relations in their organizations.

Mr. Nyman was born and educated in Marlboro,
Mass. After doing research on industrial relations for
the Institute of Human Relations at Yale University,
he was the first personnel director of the Southern
Division of the Kendall Mills, first personnel director
of Yale University, and technical expert, accredited to
the 1938 Textile Inquiry Board, International Labor
Office, Geneva. Almost the last thing Mr. Nyman did,
before his untimely death, was to add his signature
to The Review’s story.

This article was originally delivered by Mr. Magoun
as a joint paper by both authors under the title, “The
Engineer and His Philosophy,” at the National Spnng
Meeting of the American Society of Mechanical Engi-
neers, held in New London, Conn., on May 3, 1949.

History. — The Institute’s course of instruction in
bacteriology comes in for historical review (page 151)
by Froressor Murray P. Horwoonb, '16, of the De-
partment of Civil and Sanitary Engineering — a mem-
ber of Technology’s staff since Boston Tech moved
to its present Cambridge location in 1916. Professor
Horwood received the B S. degree from the College
of the City of New York in 1913, and the S.M. and
Ph.D. degrees from M.LT. in 1916 and 1921, respec-
tively. He was an instructor at the Institute fr()m 1916
to 1923; assistant professor, 1923 to 1929; associate
professor, 1929 to 1937; and professor from 1937, all
in the Department of Biology and Public Health. In
1944 he became professor of sanitary science, and in

(Concluded on page 138)
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BEYOND THE HORIZON. @

Coming developments in transport—still beyond the horizon—will
depend very largely upon the new alloys the metallurgists can supply
the engineer. The laws of thermodynamics dictate higher tempera-
tures for greater efficiency in engines and, as the addition of Molyb-
denum to many alloys allows the use of higher temperatures, it will

certainly be used more and more in the engines of the future.

Climax furnishes authoritative engineering data on Molybdenum

applications.

JANUARY, 1053 137



These Choppers convert low level DC
into pulsating DC or AC, so that servo-
mechanism error voltages and the out-
put of thermocouples and strain gauges
may be amplified by means of an AC
rather than a DC amplifier. They are
hermetically sealed, precision vibrators
having special features which contrib-
ute to long life and low noise level.

WRITE FOR CATALOGS. .
#2468, 60 cycles, AC
#280, 400 cycles, AC

GEAR PLANS
FOR 1953

The new products that
will greet the public
next year are being
readied for produc-
tion now—many of
them with gears by
Diefendorf.

All materials—all
types—Ilargeand
small—made tospec-
ifications, exclusively.

DIEFENDORF GEAR
N CORP.

- . - : Syracuse, New York

DIEFEND:O:RF
G E A R S
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(Concluded from page 136)

1947 headed the Laboratory of Sanitary Bacteriology
and Research in the Department of Civil and Sanitary
Engineering, where he has been teaching sanitary
bacteriology, principles of sanitary science, environ-
mental sanitation, and public health practices. Dr.
Horwood has also had extensive experience in other
educational institutions as well. He was an instructor
in sanitary and public health bacteriology at Welles-
ley College, 1917-1918, was in charge of bacteriology
and public health at Boston University Medical
School from 1919 to 1921, and in charge of public
health at Tufts Medical College from 1921 to 1926.
He has been director of the Institute’s food sanitation
service since World War II until last July, when he
was granted a leave of absence to go to Burma to as-
sist the faculty of the University of Rangoon to estab-
lish improved curriculums, especially in public health.

English. — Higher education in England, as viewed
by a recent Technology graduate and Rhodes scholar,
is the topic of an article (page 155) by Evcexe B.
SkOLNIKOFF, ‘49. Mr. Skolnikoff was a student in the
Co-operative Course in Electrical Engineering and
received the S.B. and S.M. degrees from M.LT. in
1950. He was awarded a Rhodes scholarship and
spent the following two years studying Philosophy,
Politics, and Economics for a B.A. degree which he
received from Oxford University in June, 1952. Mr.
Skolnikoff is now industrial liaison officer at M.LT. in
the Institute’s program of industry-sponsored re-
search. Mr. Skolnikoff’s analysis of higher education
in England and in the United States points out the
comparative advantages and disadvantages of each.
Mr. Skolnikoff concludes that the best all-around edu-
cation is probably a combination of British and Amer-
ican university training, and, on the basis of first-hand
experience, heartily endorses the practice of obtain-
ing a part of one’s education in a foreign land.

A client for whom we have
completed 26 contracts wrote
us on our 35th Anniversary:

“For the past 25 years our two companies have
enjoyed a fine, honest, cooperative period of
coordination which has resulted in the construc-
tion of well-designed facilities for our use.”

Planning to build? From an outline of your
requirements, we can give you reliable infor-
mation on cost, time required, etc.

W. J. BARNEY CORPORATION

Founded 1917
101 Park Avenue, New York

INDUSTRIAL CONSTRUCTION

Alfred T. Glassett, 20, President

THE TECHNOLOGY REVIEW



Men, { ) chemistry, and coal!

Science has found a new way to get valuable chemicals from coal

Science has at last found a practical way to convert coal into
the host of valuable chemicals that nature locked into it.
The people of Union Carbide have developed a way to
bring coal and hydrogen gas together under carefully con-
trolled heat and pressure. In minutes, this revolutionary
process—called coal hydrogenation—converts the coal into
a mixture of gases and liquids that are rich in useful

chemicals.

A WEALTH OF RAW MATERIALS—Among them are hith-
erto scarce, and even completely new, chemicals. Some are
raw materials for plastics and synthetic rubber, or are vital
to medicine and vitamins. Some are valuable in rocket pro-
pulsion. Others are necessary in insecticides, surface coat-

ings, and many other important uses.

A NEW SOURCE OF SUPPLY —Today, Union Carbide’s
coal-hydrogenation process promises steady and vastly in-
creased production of chemicals for these needed materials.

What’s more, it will provide a host of chemicals that may
become the basis of many new products.

A UCC ACHIEVEMENT —VWith the first coal-to-chemicals
plant of its kind in operation, the people of Union Carbide
are now well on the way to making abundant coal a source
of chemicals important to us all.

STUDENTS and STUDENT ADVISERS
Learn more about the many fields in which Union
Carbide offers career opportunities. Write for the
free illustrated booklet “Products and Processes”
which deseribes the various activities of UCC in the
fields of Avvoys, CarBons, CHEMICALS, Gasks, and
Prastics, Ask for booklet A-1.

Unxton CARBIDE

AND CARBON CORPORATION

30 EAST 42ND STREET ILICLC) NEW YORK 17, N. Y.

UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include
SYNTHETIC ORGANIC CHEMICALS * BAKELITE, KRENE, and VINYLITE Plastics » LINDE Oxygen * DYNEL TEXTILE FIBERS
ELECTROMET Alloys and Metals + HAYNES STELLITE Alloys * PREST-O-LITE Acetylene * PYROFAX Gas
EVEREADY Flashlights and Batteries * NATIONAL Carbons * ACHESON Electrodes * PRESTONE and TREK Anti-Freezes

JANUARY, 1053
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Again . . . one of the most remarkable votes of
public confidence in the history of American Industry

1915 1916 197 1918 1919 1920

1923 1924 1925

1926 1927 1928

1931 1932 1933 1934 1935

1936 1937 1938 1939 1940

In 1953, too as in every single year for the last 38 years
MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND

GOOD/YEAR

AKRON 18, OHIQ
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