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Co-operation
with Schools
to Stimulate Interest
of Graduate Students

To gain valuableindustrial experience before
starting to study for his Doctor's degree, Robert
D. Haberstroh worked at the Weslinghouse Re-
search Laboratories during his 1950 vacation. He
is shown preparing to run a test on a combustion
chamber for a gas turbine. Mr. Haberstroh, a
native of]ohnstown, Pa., was graduated under the
George Westinghouse Scholarship Program from
Carnegie Institute of Technology last year with
a Bachelor's Degree in mechanical engineering.

For more than half a century, Westinghouse has

placed major emphasis on co-operating with

educational institutions in the process of build-

ing men for positions of leadership. It was a

pioneer in providing orientation and training

programs for newly employed college graduates

and in offering all employees opportunities for

advanced degree work in co-operation with

local universities. It has also been a leader in

encouraging higher education in science and

engineering through a large-scale program of

scholarships and fellowships.

One of the latest additions to this broad pro-

gram is a planto co-operate with engineering

schools in their advanced work by supplementing

technical training with actual research experience.

Through this plan, selected students in gradu-

ate schools who are interested in the field of

research are given the opportunity to get prac-

tical laboratory experience. During summer

months, 10 outstanding students selected from

engineering schools are given the opportunity

to gain experience in the Westinghouse Re-

search Laboratories.

Working beside seasoned research people,

these young scientists gain firsthand experience

in industrial research practices and techniques.

Besides gaining much practical experience and

valuable counsel, they earn while they learn.

Through this co-operation with colleges,

Westinghouse hopesto aid students in choosing

the scientific field they should enter, and, at the

same time, strengthen their foundation for

graduate school work.

Westinghouse Electric Corporation, Pitts-

burgh, Pennsylvania. G-IOI38
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All but one of the objects in this picture have something in common. They wereaffected directly or indirectly
by the kind of products Norton and Behr-Manning make.Canyou find the stranger? .,

The sink? No! The metal under its porcelain coat

was finished by various Norton or Behr-Manning

abrasive products before it reached its present form.

And its gleaming white surface was baked on by a

process that calls for Norton special refractories.

The newspaper? No! Norton pulpstones ground the

wood from which it's made. Norton and Behr-Manning

abrasive products helped build the press that printed it.

The eggs? Surprisingly, no! Many farmers clean

them with Behr-Manning coated abrasives.

Neither is it the oil refinery, the farm tractor, the

fire truck, or the woodsman's saw.

The stranger in the picture is the hand-picked

wildflower ... just as Nature made it. Remember any

man-made product ... whether of metal, wood, paper,

cloth, leather, ceramics, or plastics ... depends on

abrasives, abrasive products, refractories, or grinding

machines that bear such well-known trade-marks as

Norton and Behr-Manning ... world's largest manufac-

turers of abrasives and abrasive products.

,(NORTON"; aJakin'l beffer prootlcts IrJmaKeotherprooucfs better

N..ORT0N COMPANY BEHR ..MA.NNING "
M~tN OFFICE AND WORKS

W?RCESTER 6. MASSACHUSETTS

ABRASiVES '. GRINDING WHEELS • REFRACTORIES

NORBIDE GRAIN AND MOLDED PRODUCTS

GRINDIN.G AND LAP?lNG MACHINES • NON~SLlP FLOORS

OIVISION OF NORTON C·OMP ....NY

TROY. NEW YO.RK

ABRASIVE PAPER AND CLOTH" 01LS!ONES

ABRAS!VE SPEC1ALTIES -

BEHR-CAT BRAND PRESSURE~SENSITIVE TAPES
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Ant) her example ofGRAVER skill!
I

Field of special steels, stainless,

alloys, clads and aluminum requires special

techniques and specially trained crews. Graver

is one of the few fabricators who can offer the

surety of successful, long-lasting construc-

tion of alloy vessels and tanks. Graver's

experience in this work is as old as the use

of alloys. As an example, photographs are

shown of a recent site-erection of two nickel-

clad tanks for a large chemical company.

This job is significant because it is a repeat

order duplicating a previous pair of nickel-clad

tanks of the same size for the same purchaser.

GRAVER TANK &. MFG.·CO··INC.
EAST CHICAGO, INDIANA

NEW YORK· CHICAGO. PHILADELPHIA· WASHINGTON

DETROIT. CINCINNATI. CATASAUQUA. PA.

HOUSTON • SAND SPRINGS. OKLA.

Exterior viow of two bu"._lcIocI, "Ickol-dod .Iorago lank ••
Capacity: 2,100 bbl•. oach.Siu:25' a.D." 2..',

Two Graver nick.l-clad lanks adjac.n' '0 those recently erected.
Same capacities and dimensions as new tanks above.
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Carbon Slack played an important
role in the -development of the
modern, HIGH-SPEED ROTARY PRESS

Its high strength helped to make possible the free-flowing,
quick-drying ink required for high-speed operation of these
presses. The low loadings possible with carbon black give the
ink the required length of flow, while still contributing great
covering power and the jet blackness necessary for instan-
taneous, legible impressions.

Today's publication inks are equally dependent on carbon
black for tinting strength, covering power and intensity of
color - and for greater or less flow, toptone, undertone, gloss,
and a hundred different other things.

Cabot, the world's largest producer, has since 1882 been
- identified with the "best in carbon black" . Yearly sales figures

continue to prove that there's no substitute for a Cabot black!

77 FRANKLIN STREET
BOSTON 10, MASS.

This 18th cenlury press required25 men 10 produce
1500 sheets per hour, while today's rotary press pro-
duces more than 50,000 complete newspapers an hour.
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DC AC CHO'P'PER

";"'.~:~- ,

• • • • • • •
-

A model for every use ~ 60 and' 400 cycles . ,.
Single pole and 'doubl. pol. - Mak.-befo .....
break contacts - Contacts in.air or in liquid

'- -
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, 60cycle., AC
#280. 400 cycles, AC

22 ELKINS STRE~T.

_l),LBOST-BRONZ
t!!! J1Jt~f OIL IMPREGNATED

;;I}, BEARINGS
With Oil Film ALWAYS Present All OVER

for heavy loads, light loads, high speeds,
low speeds, staticloads and shockloads

Better - interchangeable lint or dirt.
with solid bronze bearings
- actually superior in per-
formance.

Quieter - an oi( film to start
on and to run on.

Cleaner - no oil drip or
waste. No-openings for grit,

Easier to Use-no machining
- simple press fits - avail-
able in 6 types, wide range
of sizes,from sto(k.

More Economical - no oil
holes or grooves to machine,
and they give longer service.

85 Authorized BOlt.Brons Distributors -One Near You
for sizes, prices, tolerance. and load rating.lee
BOlton Gear Catalog No. 55. Write for free copy.

BOSTON GEAR WORKS
72 HAYWARD ST.• QUINCY 71, MASS.

THE TABULAR VIEW

Merchau.t Marine. - Under present circumstances,
the nation's merchant marine needs vessels of such design
as to be capable of rapid production in large quantities
and of greater speed than the Liberty and Victory ships
which carried a large part of cargo on ocean lanes during
World War II. A review of the U. S. Maritime Adminis-
tration's program for building such a fleet is described
(page 407) by EDWARDL. COCHRANE,'20. A graduate of
the United States Naval Academy, as well as of Tech-
nology, Admiral Cochrane has had a distinguished career
in naval and educational circles. He holds honorary doc-
torate degrees from the Hahnemann Medical College and
the Polytechnic Institute of Brooklyn, is a knight com-
mander, Order of the British Empire, was awarded the
Grand Cordon by China, and is a member of the National
Academy of Sciences and the United States Naval Insti-
tute. He served on the staff of the Commander Scouting
Force of the United States Fleet from 1933 to 1935; be-
tween 1935 and 1939, was administrator for the Bureau
of Construction and Repair; served as naval attache at the
American Embassy in London; became chief of the Bu-
reau of Ships in 1942; and subsequently was appointed
chief of the material division, United States Navy. He
became head of the Institute's Department of Naval
Architecture and Marine Engineering in 1947, and is
now on leave to serve as Maritime Administrator.

Impressive Implement. - A major contribution to
the Institute's educational and research facilitieswill be
dedicated during a three-day symposium on hydro-
dynamics to be held on June 4 to 6. First of the major
projects to be completed by funds' raised during the re-
cent Development Fund Program, the new Hydro-
dynamics Laboratory provides extensive laboratory facili-
ties for teaching and research in hydrodynamics. The new
laboratory is an impressive implement, indeed, whose
purpose, planning, and utilization are described (page
399) by Professor ARTHURT. IpPEN of the Department
of Civil and Sanitary Engineering, Director of the Hydro-
dynamics Laboratory. Native of London, Dr. Ippen was
graduated from the Technical University of Aachen, Ger-
many, in 1931, and then became exchange fellow at the
Institute of Hydraulic Research at the University of
Iowa. He was teaching and research fellow at the Cali-
fomia Institute of Technology from 1934 to 1937, from
which institution he received the M.S. and Ph.D. de-
grees in 1935 and 1936, respectively. He joined the
facility of Lehigh University in 1938, and became a mem-
ber of the Technology Faculty in 1945 as associate pro-
fessor, andin 1948 he was promoted to full professor.

Towing Tank. - Completed a few months ago, the
Institute's Ship Model Towing Tank has been in use by
students since last February. The tank, a signiBcant por-
tion of the Hydrodynamics Laboratory, will be dedicated
at a symposium on June 4 to 6, Interesting features of the
tank are described (page 404) byMARTIN A. Asxowrrz,
Assistant Professor of Naval Architecture. Professor Ab-
kowitz received the S.B. degree in Naval Architecture
from M.I,T. in 1940 and the M.A. degree in physics in
1949 from Harvard, where he is a candidate for the Ph.D.
degree. During World War II he was an officer in the
United States Army, and from 1946 to 1949 was physicist
at the David Taylor Model Basinin Washington, working
on problems of ship control.
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"Improving" any machine really means

increasing itsproductive capacity. That

means tinkering with speeds and weights

and strength-ending up with alloy steels.

Which alloy steel?-the one that meets

physical requirements at the lowest cost.

Molybdenum steels fill that bill. Good

hardenability, plus freedom from temper

brittleness, plus reasonable price enable

them to do it.

Send for our comprehensive 400-page
book, free; "MOLYBDENUM: STEELS,
IRONS, ALLOYS."

Thinking
of
• •
Improving

CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS

Climax Molybdenum Company
500 Fifth Avenue • New York City

(8;) C2
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ATERIALS-HANDLING EQUIPMENT
THAT SPEEDS WORK, SPARES MEN

KRANE KAR makes a snap of steel-handling •.. Loading
a.nd Unloading, Storage Operations In the yard and Trans-
porting bars and billets Into plant through low headroom, In
tight quarters, up and down ramps, on paved or uneven ter-
rain ... anywhere ... In plant or yard. Speeds Plant Main-
tenance.

Self.Stabilizing: dangerous use
•of jacks or stabilizers eliminated.
Automatic Power Cut-off at ex-
treme positions of Boom-Swing
or Topping. Automatic Braking
of Load and Boom Lines.

No Tali.Swlng:
no part of Crane
passes over op-
erator's head.

Gas or Diesel. 9 to 37 ft. booms or adjustable telescopic
booms: Electric magnet, clamshell bucket, and other acces-
sories available.
USERS: Carnegle-Dlinols, Bethlehem Republic, American
Smelting & Refining, General Motors, Lima Locomotive, etc.

rHI OI/IGINAl SWING.IOOM MOlIn C.ANI

Bullfiin #79 WITH ,1/0NJ·WHla DIIJVI AND I/IAII·WHEEl SfEE.

on ~eqoo". lK<iiiAiiii/RiAw
. HADE "'411 It!GISrUED

"11'jk'I:(.)"jl:WII· '.'~I«t(._~'·JI·im"jM~13'j:*4t.~11

Eric Martin Wunsch, II, '44 Jim Beach, II, '60

•
If You Need
Additional Manufacturing
Capacity

CAll IN

LIOUI '5
CONTRACT MANUFACTURING DIVISION

• Capacity and manpower avail-
able on Machine Shop, Sheet Metal and
Woodworking facilities for industrial or
defense contracts,

Write for illustrated booklet "Special Con-
tract Department" which lists and describes
facilities.

...~
I '.

Contract Manufacturl". D'v'.'o"...~
TH E L1QUI D CARBON IC CORPORATION
3100 South X.d.i. Ave. ChlcOIO 23,IIUnoi.
lIan.taot.",,, 01 Br.wl., Ind Bottllo. 1I10h1D'ry, Sodl rU.ta'D'. Ga.

W•.,ID. E•• I, ••• t. CO, GU, Dry I... OQ'I" ID•• 0.'''' GUll

•
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MAIL RETURNS

More M.I.T.
FROM WESLEY HALLmURToN, '92:

Two volumes of The Review lie on my table, but one
must search inside the volumes to determineif they are a
scientific school publication or just a technological publi-
cation. Why not the following on the cover?

M.LT.
Technology

Review - July 1951
I feel a high sense of values in the work that M.LT. is

doing. I consider it the greatest technological school of the
day, including the world.
Memphis, Tenn.

Instruments Intact
FROM THOMAS DOANE PERRY, '00:

I have read with great interest the article "The Blasted
Bore" in the January Review, particularly as I seemto be
the family member on whom have been wished most of
the data relating to the genealogy and history of the clan.
The family story of the Hoosac Tunnel, to which a certain
amount of pardonable luster has been added in the re-
telling through the generations, runs about as follows:

My grandfather, Thomas Doane, was employed as
chief engineer in October, 1863, shortly after the project
had been taken over by the state. He reduced to a
straight line the earlier curved course that had been pro-
jected, and completed the survey with two specially made
transits, more accurate than had been previously avail-
able. Grandfather was a determined individualist of keen
insight, and resigned in 1867, because of the meddlesome
political control - a control which became so intolerable,
that a private contractor was engaged late in 1868. After
six years in railroad building in the West, grandfather
was re-employed on the Hoosac Tunnel by the private
contractor, Shanly. He ran the first engine through the
tunnel in 1875.

The two transits, used for tunnel alignment, are pre-
served: one at the Blue Hills Observatory, near Boston;
and the other at Doane College, Crete, Neb., where it is
mounted and available to verify sidereal time.
Moorestown, N.J.

5 to 26 Times!

Alexander 5mith
& 50n. Carpet Co.

When you come across a builder who regularly gets
numerous repeat contracts from former clients, you've
good reason to believe that his organization must deliver
more than the average-and his price must be righL

Among the 180 companies we have served are many
for whom we have built from 5 to 26 times!

W. J. BARNEY CORPORATION
FOUNDED1917

101 PARK AVENUE, NEW YORK

INDUSTRIAL CONSTRUCTION
Alfred T. Glasselt, '20, Presiden!
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Bad News for Bugs
BUGSare in for the surprise of their lives.They're going to
zoom into allethrin, the new insecticide ingredient.It looks
like especially bad news [or many oj the insects that pester
you most.

Take flies, mosquitoes and gnats ... allethrin's paralyz-
ing touch searches them out ... delivers the blow that knocks
them down fast ... leaving its slower acting companion in-
gredients in the spray or powder to complete the kill.

Until now this type of insecticide came from flowers
picked by the natives in Asia and Africa. Butallethrin is an
all-American product,synthesized under scientific controls
and has the definite advantages over importations of uni-
formity in strength and quality.

It is only natural that the people of Union Carbide pio-
neered in the production of allethrin on a commercial scale.
For they were already making most of the needed chemical
ingredients.

As a result, the people of Union Carbide are already pro-
viding allethrin in ever-increasing quantities to manufac-
turers of household and dairy sprays. And researchers all
over the country are now engaged in testing its value for
the control of agricultural pests and for other purposes.
Other Union Carbide chemicals are important ingredients
in many other insecticides and fungicides. One or more of
them may have a place in your future plans.

F R E E: Learn more ahold the interesting thing» you
use every day. Write for the illustrated booklet "Prod.
ucts and Processes" which tells how science a.n.d in-

,dustryuse Union Carbide's.Alloys, Chemicals, Carlwn. ,
Gases, and Plastics in creating things for you. Write
for free bookletC.

UNION CARBIDE
AJV.D CARRON CO..llPORATIO.1V
30 EAST 42ND STREET 00 NEW YORK 17. N. Y.

---------- Trade-marked Products oj Alloys, Carbons, Chemicals, Gases, and Plastics irtclude _

SYNTHETIC ORGANIC CHEMICALS • LINDE Oxygen BAKELITE, KRENE, and VINYLITE Plastics

PREST·O·LITE Acetylene PYROFAX Gas NATIONAL Carbons EVEREADY Flashlights and Batteries

ACHESON Electrodes PRESTONE and TREK Anti-Freezes i ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys
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WE prove it!

You'd drive a hundred miles out of your way to avoid the
kind of roads we look for when we test Super-Cushions!
Pounding these tires over such rough terrain as this Western
desert road, we've proved time and again that for all-round
performance the Super-Cushion is in a class by itself!

Automobile manufacturers test-drive their cars on all kinds
of roads, such as this one at Cheyenne Canyon, Colo. These
automobile manufacturers in Detroit, motor capital of the
world, really know tires andput more Goodyear Super-
Cushions on the new cars than any other tire.

Put Goodyear Super-Cushions on your car. Your own driving experience will then show
that for all-round performance-safety, soft ride, and long, trouble-free mileage-
Super-Cushions can't be equalled. No wonder more people ride on Goodyear tires than
on any other kind! (Above: Philadelphia, Pa.)

More people ride on Goodyear tires than on any other kind

~r~ by GOOO/iEAR
Super-Cusbion. T.M.-The Goodyear Tire&: Rubber Company. Akron, OhiO
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